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Abstract

Abstract

Due to the unique properties and abundance of silicon, organosilanes have been widely used
in organic synthesis, materials chemistry, and drug research. Therefore, the development of
efficient and selective methods for the preparation of organosilanes is of high importance. Among
the synthetic methods, transition-metal-catalyzed hydrosilylation of unsaturated hydrocarbons is
one of the most efficient and straightforward approaches, which possesses several advantages
such as high efficiency, good selectivity, and high atom economy. Among unsaturated
hydrocarbons, alkynes are readily available, cheap, and abundant starting materials, which can
process double addition reactions to produce multiple possible regioselectivities. Thus, through
sequential hydrosilylation/hydrofunctionalization of alkynes, organosilanes could be divergently
prepared. The divergent synthesis of organosilane compounds could provide more possibilities
for their application explorations. However, these reactions contain two addition processes. The
requirements to achieve these reactions are therefore multiplied. In particular, the control of the
multiple regioselectivities is still one of the big challenges in organic chemistry. With the emphasis
on sustainable development, the development of earth-abundant-transition metal catalysis is of
increasing importance. Accordingly, this thesis focuses on cobalt-catalyzed sequential
hydrosilylation/hydrofunctionalizaion of terminal alkynes, via relay catalysis and combination
catalysis strategy, to regio-divergently prepare organosilanes.

Part one: we developed a highly selective 1,1-double hydrosilylation of terminal alkyl
alkynes achieved by one single catalyst, using the imidazoline iminopyridine (11P) as the ligand.
Meanwhile, through dual-cobalt catalysis, the asymmetric version with high enantioselectivity
was developed. This protocol possesses wide substrate scope and good functional group tolerance,
which is suitable for the alkynes from a simple industrial raw material acetylene to a complex

drug derivative.

Part two: through the combination of dual cobalt relay catalysis and cobalt catalysis with
hydride catalysis, we realized regio-divergent double hydrosilylation of arylacetylenes, through a
challenging process of the hydrosilylation of a-vinylsilanes. These bis(silane)s can be used for the

synthesis of silicon-based polymers with excellent optical functions, which possess high refractive
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indices (n4) up to 1.83 and high abbe number (v4) up to 44. Polymer materials simultaneously
possessing such high ng and vq are very rare, demonstrating the potential utility of these

bis(silane)s.

Part three: through the cobalt combination catalysis strategy, we for the first time
systematically control all the possible regioselectivity of sequential hydrosilylation/hydroboration
of arylacetylenes, regio-divergently prepared all the possible addition regioisomers of the
corresponding silylboronates. Through this protocol, different addition regioisomers of the
silylboronates can be efficiently and selectively prepared, which provides a feasible way to control

regioselectivities of the reactions involving multiple addition processes.

In summary, by using the strategy of cobalt relay catalysis and combination catalysis, we
have developed regiodivergent sequential double hydrosilylation and regio-controllable
hydrosilylation/nydroboration of terminal alkynes, which could provide alternatives for the
divergent synthesis of organosilanes and effective approaches for addressing the challenge of

regioselectivity control in the sequential reactions involving multiple addition steps.

Keywords : cobalt catalysis, alkynes, combination catalysis, double hydrofunctionalization,

hydrosilylation, hydroboration, regio-controllable, organosilanes
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1.1 FNIENEIANB

HEREMBHTHNE - RKTE, EHTHHEENN 27% (RELFE), RATEATE
(455%), ' TELUZAMEE. BRESTINUHAETETIEL L2 b, G HEHE
BHBTENAEARREG AREER T R 4.

BB RL, BEBAE— EaEME, B EH LR E (E 1-D, 2% 14
SR, WTTEAHENE=ZFH, VAR, L5FELBETEHMELL, THELBETLEH
1H4E, BTRERB LR, HEREANANMET, FHEMEUNETFHA, FTHRERE
N HAFEHMEERLEN . FRMWE, BE5%EL, BRETFEE (L1TA) hEE
BFHE (077A) A BB, EAEME (1.90) HBEE Bl (2,55 I, Bk, &
MHENRE TR RESHOELEAT AW AL EREE TN, 5471 % ERAE
(2.20) MHt, HHEAERDNTRGEAER A, B, HE-2#NE— KW A E,
H-ABMA— BB EE, BUERTE, R-ARNRELH-ARNEEEN, E5T
KRBk AR RE L, TR-AE. AN S - A, B-ARNR
L EFA, B ERMEBLREMEA. T4, I, BAE A BT 5 R,
BEFHCERTNET, Bl —2HW% S (Lewis) Bk, FEH LR R ARHE
K, SEN, BTREFEE I SHE, TATESECETHp 2 F, Efs
EARE o-BR B TW a-hL; Ao, S a-BRZ AW o-98 5 - IEE F Loy p 4
Tl on AR, EWERTURE - EE T - (H 1-2), 2

c Si
6 C 0.77 A BT 1174 (14 Si
i 285 mgkE 190 i'
S P T R f
E o AEAETRENE 1 -
12.011 | s el 28.086
Hel2s22p2 C—H: 435 Si—H: 393 2442
_[Hels2p” C—O0: ~360 BEHE (kd/mol) Si—0: 452 _INel3s73p7
C—F: 453 Si—F: 565
A 1-1 = 5t
L L @/\ 5+ 8-
[Si] X [Si]—H
_'.‘\\L L,,,'.‘\\L
L Sll‘L L’SII\L \fg\ [Sl] ¢
L L X—[si] + H°
FEARE SEAIRE B a3 R E—2 N

B 1-2 A AL A el — 2
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ANENEY — BN E—RSFR-ERANGT. SEECH L BRAAMEIL, FILE
e BEEREWREERETHRE, AATET AEFURLREE. A4, AR
WAEIH — LR FE R ER. FA. oL, B-BA%E, ERANELENER —
YR PRI R R E M R E I, HRERAFRREE Zh A (F 1-3), ° £+,
NTeRE-ARNAENEL RN, RE-AREDERITRARE, SHEAR, #
EEBR AT, E-ARX TR ELHUFEEL, AERANGHZARAENEFENE
BTESHEA.ME, SFRE-ARNANELew TR AR EF TR &,
ERARNS MR, AEENFENBENA. * HTETFNEEFEHAAAT — &
Gl B, AALELAWEM ZHEATaRMF. AR LE. " Agsta. &
MRS T R, AL TR R R T ERAN T

Y=[CL [0}, [N]  Si¥nRsn

X (F, Cl, Br).. R)\/R —l

Peterson
Olefination

Hosomi-Sakurai Hiyama coupling

Reaction
OH
Brook =2 )\/ R'
Rearrangement FI{ R
; Fleming-Tamao oxidation
+si-a+ g

R
R

B 1-3 AR AR — e i ik
BN GG EFRLUFH T ERER, RAWENELEDES HRKH L.
A b, BEEIENEAESY A K S EEMANF R C. Friedel £ ENF K J. M. Crafts T
1863 F LI, *wAI — 2 EHE5HAMERE, £ FmHAE 160 °C #AT B AR L,
ARHTE—NEARERNNAY—E R (B 1-4), ZERRR N ZGEH L
BAANES &G NENEWNEE T HZ —,

sealed
SiCly + 22ZnEt, ———> SiEty + 22ZnCl,

0°C

B 1-4 GHLEELA VI B KA R
s, ANENAEH AR EBERANSES ., £+, ATAAEE=ANENEY
WMERTEETEARS: - BB AEME D (R)aaSICL IR R (B 1-5). % RN
B R B AL &4 v i 1t B # % (Direct Process) AHLE# & (B 1-52). #J5, #EHLE
LA S H KRR AR R (B 1-5b), T UF & &8s B KRENGNENEY; £FE
FINGLFE A BB, EEFEEAAELRA S ERA (B 1-50), A4, 4
WA MAT 5B SRR R R, AR A SR R E R A EN A, KL

2
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i R B kB (B 1-5d). TR EaE T FAw A ER, 26 &8 LEhame
ERF k. ERATEAFETR, ZERICRN2FELENEH, RENETE

MRE. 7 FANBREF AN WE 7 %2 RSB ENE T EAEE SR
ZR M BN E 100%H R T4 7 (atom economy), * HEH R HEE., ®FET
BERR, CERAREENECEMNER %, ETLYRURFARER R,

(a) Direct Process
R = Me, cat. = [Cu]
R = Ph, cat. = [Ag] . . . )
nR-Cl + mSi R4Si + R3SIiCl + R,SiCl, + RSICly ...
250-320 °C

(b) Synthesis with Grignard reagent

(R)4.nSICl, + mR—Mg—X ———»  (R)4SiCl,.\R'y, + mCl—Mg—X

(c) Synthesis with alkali metals

R3SiCl + R —Li —_— R3Si—R_ + LiCl

R3SiCl  + R—ClI + 2Na —— R3Si—R_ + 2 NaCl
(d) Synthesis with alcohols and amines

n HNR'R"

n HOR'
nHCI + (R)4nSi(NR'R"), (R)4.nSiCl;, ———— (R)4.,Si(OR"), + n HCI

B 1-5 (a) & £ Al & AT K (b-d) LR -4 4 R &8 LA 64
12 BEMR R & EN
BANRE, BIEE-E 45 e A g b ik OB B oP, BROBR AN 18 A0 4 B R AL KON

H &AL ER F & RN EE . WEE A RZNF R, LK
AT 3 3 B 1-6 BTN U7 vk kA &, R A B 15 FToRNE r i #ATAT A IR
METREERAFRAEEHESE MERNHETEFERE, MR a R D
WM T I AEFREMAR., PHE, TELBRAWEEEINR D E ALK
AR AW HEENR L Z—, o FUAAAEE & NELEY. !

SiH, + 2MgCl,

Mg,Si + 4 HCI

0,
Si + 3 HCI LC» HSiCl; + H,
cat.
2 HSIiCl3 _ > H,SiCl, + SiCl,

. cat. . .
2 H,SiCl, — > HSICl3 + H3SiCl

cat.
2 H3SiCl —_ SiHy4 + H,SiCl,

H@
nRMgBr+ Si(OEt), —> R,Si(OEt)y, —> RySiHan

B 1-6 — LB KT B A R T
7% 1, Sommer & AT 1947 F#H#E T HHIHEI MR, NI B LA E N
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Bl A, KAERT 1-FHEE = REINEIWREL, L 99%EN 7 % 6 & T 18 5L By
Y (H 12D, PEA, B aELBNEAMRE RGN AT E, EREE
EREA W ENER TN, RN 2K EREREWE KR, #T2m KM R A%,
Ash, ZEEELBNRAEAHSBARIZ, FHRUELERENTRE, BRI
AR S e 3

, (CH3COO), (8 mol %) SiCl
nCetiy N+  H-SiCl nCeHis” " v

; neat, 50-63 °C, 9 h
3 equiv. 99% yield

B 1-7 H e RN
AT Rk Lk E A, 1957 4, Speier R4 E YO I 28 18 LR BDE R R AR

B, SEIT @ AEEEEE R AR R . KRR S B R R I B DR e K
, £, YURHEEMHAHAR (HPtCle6H0/PrOH) 18 H A B, KR o BE /R

BUEFEZE Sppm £ E 0.05ppm, EATaELL 80% LA £ oy = = A R A =4, Ffk
ZAE, WA Speier A . B THE N FREAERURRIFHEZMN, 25, 4
18 A BT R R SE R R B, RN EE AR R A A (B 1-8), PH AR
REMRF T, tbim, 1973 5 Karstedt % A L = % 2 BA(E 4 Bo R, #8807 &4 R EH
HEAEY T HEEE, ERUATEFMEATREGEANRN, 92002 4, Marko F A
K AL+ ETIN Karstedt BUFA, EHBEH-—FRAFELZRE, "ER, #Hke
BHEER D, MEEF, BmT oW TREEA. BEE, 2007 £, 2HATE
BRI TALFTUM A4 K208 5.6 7, T Ko B4R A B Tk B A g, 18
Cy

N/ \/ / \
@ S SUsi SiX

¢ Si. _Si S\ N
H,PtClg+6H,0 / iPrOH ot V\Pt_f o ﬁ_Pt/ 0 o Pt—<{]
siy ! s ST N
PN N\ / c y’
Speier {147 Karstedt i {1, 57 Marké {8 4¥.711)
1957 1973 2002

Bl 1-8 W aE A RORL R E BY 40 18 LA
MEE AN RS R AE, Uk, 52 BANKHHIRE~TELEENL

REFAELBRANARXBET TATN. GLEENBEUARLEUER, ZENF
FAVME S, EEZABBE —ENHE, BUANRERAEEETHRE. 0L+,
B B KRR Z Chirkk AL E 2004 FHREN 5 AR 0 TR ENLE (PDD
S, 25, Chirik RAHE 2012 89 T/EF, 3 — 5% PDI I i #0L  fr FEL 8
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AN, R T ZRRENR 141, ZEAFECEERD RESMRE LA S — K
P DR AR F B B A E M, B AL R #2 L B (TOND T 4 25,000 %, %% 437 % (TOF)
" 34 100,000 K //NEE, T E T FF R e E AR AR E (B 1-100, 2 AT, ZENA
MEAFKAEESRR, RET O ZEM. L= +F%, THAHTHELRURENL
KABFRME, UKEZARFAEWFA, 200, HF IR FRER,
T Wk F 7o B RN E T AR AL R BL, 20020020520222 7 4 BEAR B R, i+
SRBUECHNAR T IEENEAMRE. PHEBFHAE THEMRE ZHRE, &L
GRYERTAMHNFERER L BRIGENESMRE. TH, HteBEFETME TR E
-2k, RNWFXEaRE LR LK D,

S, " cat. [M] H Vv Regioselective
%2/:\53 * H@ - $ )qu v/ Chemoselective
% s v Enantioselective
3 F]V = N Me /=\
Fe/N\ ) | Z /@iN\ﬁ?N‘Mes
‘ N N Mo Rensi-co
(MeO);P—Co [B(ArF)4I /Pr efN Me Me /&N*FG*N X /k Me
? Q Oﬂ Bu R B Br R Mes~N7~ 2N
H lPr Nz Nz iPr N + NaBHEt \—/ s

[B(ArF)4]" = B[(3,5-(CF3)2CeHsls
Brookhart group (1993) Chirik group (2004) Ritter group (2010) Nakazawa group (2012) Deng group (2013)

X
» O s
_Me \/ = \
O/(Nj\r Pr N / H—Si N'(\'N‘ N Me

|
tBurrp—Fe—N Si, ‘ SiT” Mes” ./ "Mes ipr iPr
7 o o t@ “Fey "\I\ Co MeN—yj—NMe; N N'
Bu iPr /\ @ \

+ NaBHEt, A OMe
Huang group (2013) Nagashima (2013) Holland, Weix et al. (2015) Hu group (2015) Uyeda group (2015)
Me Me M(OOCBu) N
; f B 2
iPr /> <\ iPr ‘ P N N/Q K(Nj\rMe
4 }N N@ . S
; . | r\\l | N/l\ /\\N N*zC tBummpiF‘eiN fRr
iPr iPr N—Co—N lPr iPr (-
Ni(2-EH), / \ By CI' Tl
- RCO, 0O,CR
EH = 2-ethylhexanoate 2 Oz M = Co or Fe + NaBHEt,
Chirik group (2016) Chirik group (2016) Fout group (2016) Nagashima (2016) Huang group (2016)
X
1w . = ()
N Mes/N\ﬁ’/N‘Me N Xantphos, dppf,
Privp—co—N. “E Co B N\C /N mespp|, etc.
AN i@ ™S TMS R + Co(acac),
iprr CI Cl Me Br \Br Me
+ TMSCH,Li
Huang group (2016) Deng group (2017) Lee group (2017) Ge group (2017) Zhu group (2018)
With Chiral Ligands
PPh,
& s S
Ph HC \) ] \
o Fe—N\) EE f 2 M—N Fe Nl
@ip cHS c @ =7 iPr
MeO * NaOfBu + Ni(cod)p, B(CFs)3
+ NaBHEt, + Cu(OAc), M = Co or Fe + NaBHEt; p-anisidine
Lu group (2015) Buchwald group (2017) Lu group (2017, 2018) Huang group (2019) Bai, Chang et al. (2022)

B 1-9 —LHTHREEAMRMNMIRF > 3d 28 (k. %, RFE) ELA
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cat. 1-1 (0.004 mol%)

C e neat, 23 °C, 15 min i(OSi
N+ H-Si(OSiMe;),Me \Mg\/SI(OSIMes)zMe

> 98% GC yield

1.0 equiv
0-96 mmol a cat. 11 (0.004 mol%)
t, 23 °C, 30 min e
X+ H-Si(OSiMes),Me —°2 : _~_Si(0SiMe3),Me
PR ( 32 > 98% GC yield Ph
0.96 mmol 1.0 equiv

TON up to 25,000
TOF up to 100,000 h™"

B 1-10 4K (el R KRR Sk R
W T WWBEREENR AL, WENT K EREEMRA, & RAANEERLAY. 2 TE
LRBEMHREEEMR N RH EFEENEE T, FERTEFNE, KR®ET
& %Ak . 21958 £, Benkeser A7 Hickner ¥ T g F R E#HAM K N (B 1-11), 04
T E B4/ 8 AR, SRF B BN S ANETBE N B B X5 A, RENSIE
ERRE K E. & RERABMHBIEE SN A BT AN IR 20 aE SR
ZJE, TEAEBENAREEENR N HEXE XE, BT HEF LT ESBREAK
ABUFRAL R T B Rk 50 RS 80 B R s SR N bt T 2 3. B
MG L ROHZEN, HRFF2BEAOHLART RERANK N, EH,

EAZMHRET 2 BEMABNFRANTZ T L (E 1-12), 200200252728
/// + H-SiCl, LW:» A SiCl3
R reflux, 3 h R
0.3 mol 2 equiv. 4 examples

73-93% yields

cat. Bz,0, ;
Z o+ HesiCl, e NS0k
R cyclohexane
0.5 mol 2 equiv. 60-70 °C, 20 h 3 examples
R = aryl, alkyl 24-45% yields

B 1-11 7 FREE AR
HEABEBLABRBE A EEEI MR NHE EE S A Chalk-Harrod #L3E Foik 2t 8y

Chalk-Harrod #1L#. ''1965 4, A.J. Chalk 5 J. F. Harrod & F4% t 7 & &1 R AL #9 ¥ B AL
2 (F 1-13a,0), P ZNEHF R A B IHE 2 BABNILAE, ¥ DK R N EEF
T RHN, SAEE KN, T%#HH Chalk-Harrod HLEW X T BT HEN £ B-
AEEmEE (H 1-13b, d), THEHANE N T FENREENE RN, O EZ H1E
AR ENES, 2B ERGRER K EANIMRREI, &K Si—M—H #1F, &BMHAH
B2 2, SAMeBRAFLETEEANRL: R ehBIEENLB-A4
(B 1-132) HIEN4 E-#=E# (E 1-13b), KELRERERFHHBERNM SN EE
Wy f o 290300 L A, ROR I RT A 3T 4 B A AR 20 (B 1-130) B 2 B AR AR O (B 1-13dD

6
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vV Regioselective
cat. [M H 9/
—=% + H@ M ):@ v/ Stereoselective
v/ Chemoselective
B /\
Me P Me -Ny NS,
Mo AdTT N A
iPr N—Fe—N Co_ N—F —N N—c — 07
Pr N, NZ "Pn PhsP CH,TMS Br Br R C| cl R
X= CI + EtMgBr 'V'e + NaBHEt, + NaBHEt,
] o internal alk B-(E)-selecti X = OTf, + iPryNEt a-selective a-selective
example, internal alkyne -(E)-selective 1 example TOF u, -1 for silicon-stereogenic
nE p t0 65,520 h
Chirik group (2004) Deng group (2014) B-(2)-selective Lu group (2016) Huang group (2016, 2018)
Thomas group (2014, 2016)
® ®
O O 4 ‘ Mi Me ‘ N ‘ Me Dpephps, Xantphos, dppb
9] Privp—Co—N. 1 N N. Y for B-(E)-selective
Ph,P—Co—FPPh, iPr/ of o Ar Ar PPh, PPh; bi(*Mepy) for a-selective
BY Br iPr + Co(OAc), or Xantphos .
+ Co(OAc),*4H,0
+ NaBHEt; + Phenol + Co(acac), -
) regiodivergent
B-(Z)-selective B-(E)-selective Jacobi von Wangelin group (2018)
Ge group (2018)

+ NaBHEt;
B-(Z)-selective
Ge group (2017)
OC co CO

B-(E)-selective
Lu group (2017, 2019) Huang group (2017)
\ lPr \ / @/ 7C07N\) [ CO*Co—< j
\ Ar CO OC CO /

N
+ Co( OAc)2
+ LiBHEt; Ar = 2,6-(iPr),CgH3
a-selective

H.
_N—Co—N.
tBu {- Mes
¢l Cl P r
+ EtMgBr
+ NaBHEt; a-selective regiodivergent
a-selective TOF up t0 29,700 h™! TOF up to 127,800 h™" o l“jse'ec“"ez 021 o o1
TOF up to 126,720 h™! TON up to 4,950 TON up to 35,500 awlué group (2021) eng group (2021)
Jin group (2019) Zhu group (2020)
A £ >
L HD EARA

Yang group (2018)
A 112 — LA TRERSMI MM F3d 2B (%
AR B 1 5 R o 2R R ROBL T A B B

. @ BAMMURE BREMMEETE
BERERIMNEE. REAEE EE LB E Ttz

i g A B AR E R B
I, ZEHBmAafnEgIHiEN4E-24 (B 1-13¢) HEN4 E-=4 (F 1-13d), &

it -5 A R A K- R E R AR (O.A-RED & & W1t B £ & BT

BT
AR Bk 2 R E AP R 5 & B LLR AT R BB AR R X
MHTR=ZDERANETESL BRI, Mg, dT el M—L#0n#eEiok, FEit
B AEEE K EEAM IR RN, FESETE 1-13a fo B 1-13b R LE , T % —
HERNELELS BRI, wEfk, WHHTAELETANLRLE, P EREET
{EeBRGHRENETHANLRLET a5 A
b o g

Z W T EA I AR, X T
Vo B A FaRESE FTRAKN, & TRESE TFTWEARTEE SN

FoRH K. thim, %4

e B EW A RER N A mRITE,; HF, EANEEAET A ML REE (redox-
non-innocent), ¥ # % & & &K AN AR N, BEWRME R L AT TP, F-LER
W e E e BT LRMBER, T Al
EaRms, ETEdETUERYD, EELZAE AT THEAMIPRLE, i d, d

T

A EREREER L o-E LKA, T
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ML ELRE, hZ IHAMPREAEZHdET.PHL, aEFLeBEANNIELE
ErHEAMRM, P —fHE TRELRENo-#E 2 HHIE (B 1-13¢,d).

Oxidative : Oxidative
@ “Addition MP" 7 H ) Addition (Si]
H—I[SI] [Si] P H—IS]
Reductive i Reductive
Elimination : Elimination
[si s 2
n+ 2[,\|/|] —H n+ Z[M] é [M] H M]
\\\\\\fsq § s H Sﬂ
= [M n 2 gratory : = Mlgratory
Insertion . Insertion
Chalk-Harrod fJL. 7 ; 33k i) Chalk-Harrod AL FE

[M]—H via a-bond metathesis [M] [Si] via o-bond metathesis
e or O.A.-R.E. or O.A.-R.E.
Migratory Mlgratory
Insertion ' Insertlon
M] H H—[SIi] E [M] [SI] H—[SIi]
=== '
Chalk-Harrod H1 : EﬂzﬁB’JChalk Harrod HL 3

Bl 1-13 A1 fmE s S0 OB By o] REALE

1.3 M 2SR fE H R A BB 5 3t B

2B B F A ROBL 38 B2 18 3w R R OB T R F g A AN AR T A E R
R, BAERNEFEGFER, RAHEZR, REMREZHEFRA. HEEET KGR

BN AT A E ARG WA A A W BB N B AR AR AL RO & &R AL
BB B R TR B & e AR e R R, B BN AE
REEl. R XCTIT R AERAMRE A EANR ALK (B 1-14). & TR
FHETHERA, BREENATRAMREFE TR — 2oy = @, i, LFEH
R BB B . R Bk RO 7 A B P A DR R A R AR AR R DL B, ORORL B X 3k ik
BUEFANEER. A4, FEERNE, BENGTAEER oUW ED ARMT -8y
BRED M. B g X — o8 B DUR B BT T M B RO e vE DL R

[Si] H—(Ea s
P \%'\ H [Si] o gk[sq
1 ¥ Fe=[si, [B]

B 1-14 &A= e AT /R B2
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1.3.1 & E WA RN

EEBENEAMIAT AL, FREIAN—ANELE, BEENELAGMHNEREE,
Y AR A A0 KR T LA 1 2 1954 4F, White 7 Rochow BT T 2 H At 5 1 A
WEERMFERLAEETRERESMRE (B 1-15. *ZRUFZEEE LR, £F
REWRUGEERR SO SWHANEN, R TABERTAWaeE K. Fa, &
B R R &R A AN E BRI 1,2-Z RERE IR 2.9%; HFH 85%H F A K R KA
AL &

hv (Irradiation)

/\SiH3 +  SiHy H3Si\/\SiH3 + polymers  + SiH,
2h (white solid)
14.87 | 1 |
87 mmo 8 mmo 2.9% yield as major product 85% recovery

B 1-15 & 4 2 R B9 A S R R
RRAREEEEREAMRK LT ECRUTEE (B 1-16). &%, ZX LY K H#FH
REM XS, RUFEEER AWK ERE, WA, REXBEFRTELHFHEA
P URBRAENCFRI KL, TH, wREFEERY T &FEAR, AT Exp
FHREEREIRN, ¥ A5, RELTaHHEERRENE,FTE KA, FEFETE
BB R E R E T, 7 E X BB KA T ERA BTG 6 iE, RS2 £ &IEE RARH
mEM. B, RELFAERFHMFEENE,

e + H—SR cat. H SiR; R4S H SiR, SR
‘:r%ﬁ: IR'3 —>§ ) SiR'3 + S s %SlR:; + ‘:;ﬁ)\r’; + RsSI%f
~ o Na s o~ A A

\Nfdistribution a-hydrosilylation  A-hydrosilylation hydrogenation dehydrogenative

- silylation

SiR3.R'y
i [ t.
N s T H—SRaR'sn = mixtures

hydrosilylation

e

B 1-16 ¥ 2 25 S0 R R B 3k bk 4
MELESBEAMAE, TE2BBNNGEEEEEAMR N OEEZHARRE, &
THEMAEAEREWEMBEEUREENE, ke BRMMGEEEEINRLEARS
WREREA, L, CARSHIHEMHNEERESEENREGEINRN, AT
EHRMEERGY. PN FEEEA MR N T EURRAEEE N R, Uit
FEMHE, EREAUENT _HAEY. PHERGBWE. £ UAKL2EEML YW

BRREEEEAMRA, ARBAFRREFENUB-BFHENE,
HER, MEMRFT2BEANAR, . . BEHKF~2BERNUNIGERER
FRORE A B AR T AR 3 . 2010 4F, Ritter 3R ATAR DAt e 0 A% O B AR IR T B LAY 1,3-

9
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I LA SR, R T 2-EE-13-E D L4 AR R . 20 RN B
L 89%HY =, 99:1 M X Bt Bl R AT 99:1 LR HM A R E-X o 0 — B4 4
W1 (E 1-17). RENET R EBITNNKI AN S o X £ AR, ZETH
Fufg 1 4-THENE % H RN o EHGRIRERYM, KB ERMHTRER £
=B E AN R

1-2 (10 mol%)

. Iminopyridine (10 mol%) H \ =
PhMeuSi _— + (EtO);SiH S Me N/
e i \ —
2 (1.2 equiv) toluene, 23 °C, 18 h PhMeZS| Si(OEt); Me-N\ ‘ N )
89% yield \N/Fe\N
99:1 rr, >99:1 E/Z \ 7
Fe L 7 M e
reductive 1-2
(Et0),SiH elimination —_—
oxidative addition 7\ N B
=N N~
|| . .. Me
Fe] H Iminopyridine
R Fe/SI(OEt
i Si(OEt)3
/gratory insertion
”[Fe 7 -0 rearrangement
S|(OEt)3

@117%%%%2&%13ﬁ% W 1,4-8 S0 RN
2012 4, Chirik RAUH X kKB UERHIMR WA R T, HILET —HEXK

W B (B 1-100, ' BB, (T8 2 AR A T 2 2 2 3 o R aE A05T SL6100
5= W AR A iy R A R T SL6020 iV R A AN R AL (B 1-18). R £ LA
FEJBEAHET, LS5S00ppm 4 ENBEMEHRTREEAMR N, £ 2 /M E, KR
ERRBRNEER R AN TR F &R A, HERE FARMAR &0 REeHHE
WA, ir?ﬂ%%%%mﬂé%fm

M M Me H
cat. 1-1 (500 ppm Fe) .
/\S| ~3 s, + TMS SI\ - Cré)'T_sllnked
neat, 22°C, 2 h ilicone
{ ]
Me Me

SL6100 SL6020

B 1-18 Chirik #72k & (L7 £ R A B AR F 89 AL A
S B A A I R R S RN Bk R I R BR KB L EE /7. 2016 4, Nagashima iR

FLLE LIRS E H K BRI RER S (DB (D) A 4 B 3, DL 1-4 Rl ke 2 7 4 (CNAD ¥
Wk, TATER. 5EFELERNNHEES AR AANR D KRESMR A, ™ H 4,
LEA R AR, RART RN T EER SRR WESRK AL, KB EE
T9~9T%H = & | B — W KBt F &AL m el —Eh ey (8 1-19). ME, Z/NHT
— PRI R AT REAKEERS R A E RN R A= AR &8

10
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BAE, ROV SEH 70~80% ) KB, R Tk N A ME

Co(OOCt-Bu), (1-3 mol%)

CNAd: @N*EC' (3-9 mol%)
Me Me Me  Me Me Me

Me— Sl o- S| Me Me
Me—S| S| + H- Sl o- Sl Me i | !
Me A\ R Me neat, 80 °C, 24 h Me R_\—Sll-O-SI—M

R' Me
R, R'=Me, OTMS 4 examples
1 mmol (1.3 equiv) 79-97% yields

B 1-19 Nagashima R £ 240 4 38 69 55 1 b ) 25 7 2 A A0 )AL
7l 4, Chirik RAA XA 64 1-3 7 UH T = Of £ Z W 258 BROEA RN,
R E X BB p- R FENE, EREFAE N a-BFEE, RERAFHENRA
H1 (B 1-200, *° ZEEAA LT A TReEAUNR NH &FANEREW. RERF 1
ppm 55 & EWE NI E, 5 2% Hy KO AR BT A 52 B R B9 6 B

\ i A
s/ 1-3 (0.1 mol%) }Si/\/\Si(OEt)g /\Si/\<8|(OEt)3 |
o + (EtO);SiH " o] + 0 Me , N 0
/S'\/\ neat, 23°C, 1h /Si\’\/si(OEt)3 /Si\/\/Si(OEt)3 N—/Co\—N
0.5 equiv. 2.0 mmol 59 : 41 RCO; 0,CR
97% yield L+Co(2-EH),
----------------------------------------------------------------------------------- EH = ethylhexanoate

Me |v| Me H 1-3
; 1-3 (1 ppm Co)
/\ISI ISI S' XN+ TMs s|\ noal 809G 5 min~  Crosslinked Siicone
Me Me J120 Me

(C=C:Si-H =1:1)

B 1-20 Chirik ¥R 28 28 3 1 B 5 18 0% 2 SRR

2017 4, M KA BB Lee 1 £ DL R R BAL 9 B L 64 (1-4) 18 9 ol LA,
PL TMSCHoLi AEWRAl, REHKXRT — ek, sLEFNEElra L FEEHRE
EiEr R Z B RS RESMR A, 4 1,2-Z el (B 120, iz ik R
BRI BRI FRENE, ARBEARN IR TE ERREFLAWEIR L. WH, RN
MEWERGE, EATEMREURKEAERRW L FEERER. 74, REEH
FHEEWRIEE: £ 50 ppm WERLET, LIEEHARNREEAR S EARWRE
BT T R K IR R A, UF B 3~5 4R BT TR R AL, L E AL 29 E 200 ppm
B, BRI AR AT 4~20 A HY KR B ]

T RENE R RN, IS F G EEAR A RAN R EERIIRAEL
AEWER, HHMED> BEHRANMURER TS A8 KA. ¥ FA, #8840 R
S A EE SR . 2016 4, Shimada R & 4H DL Ni(acac), % 4 & 3, UL NaBHEt; %
B, ERT —FIREANERRFERS XN ESMR N (B 1-22). 7 &K

11
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M pEEI S EWM = KERE, WAk E - Kk LE R KA R E KN

[2o8e

B’ Br Me

1-4

1-4 (0.25 mol%)
_ TMSCH,Li (0.75 mol%) o
2 SiR3.(ORY), + H=SIR"34(OR™), n(R™OR 3'"SI\/\SiR3_n(OR')n
toluene, 22-80 °C, 0.5-15 h

28 exmaples
""""""""""""""""""""""""""""""""""""""" 70-99% yields-----------

Me Me cat. 1-4
: cat. TMSCHzLI Crosslinked
A e Os1Oers + Tus S e
{ 4 neat, 22 °C :
Me Me JIm Me Time for gelation

50 ppm [Co] 3-4 min
SFD-119 2-7678 100 ppm [Co] 15s
200 ppm [CO] 4s
Me H cat. 1-4
O &~ ?. _cat. TMSCHyLi_ [ Crosslinked
‘< i TMS% 4 ,L&\ ;|/ neat, 22 oC Silicone
Me n Time for gelation
50 ppm [CO] 4-5 min
2-7753 2-7678 100 ppm [Co] 35¢
200 ppm [Co] 20s

B 1-21 Lee R 1 09 5 & {0 & 2 p-52 AL R AL

Ni(acac), (0.5 mol%)

NaBHEt; (0.5 mol%) ,
(MeO),MeSi” Xy +  H,SiPhy (MeO),Mesi” >~SHP2 4+ HsiPhy
THF, rt, 14 h
1.0 mmol 1.0 equiv. 72% yield 2~3% yield

B 1-22 REMAEEE AR N
e, Bt E 4 BEA T I E R E AR M. 2017 £, Zaranek 7 Pawlué 4

AR T NaBHEt UG IE AR R, HEER T O FEENEANR N, F& T @
A (B 1-23). P HEF, LEEENEXTAHARE, MBELHEA N \KE

A eHHAH. RUFE 2.0 L ENEHEEERYTFMAE 100°C KA 18~24 /NoF, &
EZzEE® (DFT) RN, REAE e R i#1¥ NaBHEt: 8 10 5t &8 AL

NaBHEt; (10 mol%) [Si]

ReSITX  +  H—ISI

toluene (0.5 M), 100 °C, 18-24 h R3Si

(20equiv. Lommol .
SiH,Ph SiHPh, SiH,Ph SiHPh,
PhMe,Si PhMe,Si Ph,Si PhsSi
32% yield 41% yield 88% yield 82% yield

B 1-23 NaBHEt; 1& 1t 04 2 B M &£ 5 o-5 S A0 AL
DLEGl Foy R T E A BB R EaE, T Wi —BUREEERESL RN,
FED B EEE R R, 2002 44, Hayashi RAIL LB T HIELEK 12-REAMR N, &

12
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P BB ARG A X PR B F R B R A RS (BE L 1.5.1, B 1-40).* [ /5, 2008 4,
Inagaki DA% Shimada % A F|  Hayashi R4 % & 7k, #iT p-FHEEH A a-EA
WR M HEHEREBERA, ERTAZ (ZRAEEL) ZEMAY (B 12420, ¥ &
2022 4, FHRAMAVELMRAAL B HBIAHB M 1-L1 FTA, C@LLEMAD B-
WEEENA R a- AN AL, FHE—RTERANR LR RS FEHE KR 8RR,
DL S ERAH B ENE R~ EH 4T FhERLFRA —#4tey (B 1-24b), ¥

(a) Inagaki, Shimada et al. (2008)

i cat. Pd SiCls MeOH, Et;N Si(OMe)3
X SiClz + HSiCl, _ _MeOH, EtN _
Fh 20 °C, 2 days Ph SiCls 50°C,14h ph Si(OMe);
b) Li 2022
(b) Li group ( ) —

[PACI(7>-CaHs)lp (0.3 mol%) _oxidation A _SiR

1-L1 (0.6 mol%) . SiCl, up to 98% ee
SiMe3
S SiR
Arm s
up to 93% yield

A SRy + H-sicly

1.0 mmol 1.2 equiv.

B 1-24 A LHT B-)F B 0 0 Ao Ak RO
1.42 W XS AR

AN E M MER TN 2B, A FELHNNFENL, B—REE
WA LA R AT (B 1-25). ® H 3, DUF LI &4 & R A Sukuzi-Miyaura 18 3% R R,
R-REECMBRBE T &, W ZHEATEFARRE I A>. YEREHLAE
Sukuzi 4 F t 5 Negishi & Heck = AEZE T 2010 S 83E IR X, JHBRH AR N £
HERNMUEMHNERE %, TAEEZBEEE R, RTEFH—F 6 LA AL
E41.°° B 1956 4 Herbert C. Brown % A & K R #EZ R KL G, W & A0 KM T & &,
EFARAM TR ERBT S ZWAA. B H C. Brown B LF R ZHFTH, iy
Wittig £ 7 1979 4 i35 NURILF X,

— MR, HEMRR S T, EARBI R ENE, BT EELA R BT
UEZRFHSHEBEBRIEEELRMENE I, BT e E A &N, MRl a s f
A, RERBAFEREURL REFNE., Y EALZ RYEFNTHEERERZHEAA
BORL, W5 AR 1L 0E 4 B 18 09 SR we sk R 150 At OB B 16 7 1 4 1,02 X sk 18
LR A B 8 £ 14 , 50053541985 4, Minnig A7 Noth L Wilkinson 1 1457/ [(PPhs)sRhCI1] % & 1L
#, ULEB I (HBcat) A#IRE, P A ENT L ELBRAKFEEMAUR I, &
FEAAEEAT, REGBEZESHTHRER EWE ERBENENHAUR AL MET

13
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- A _r o
RLR'\ i ot
/

(B]
S —

/ )
l \ CHO )
[N]

R
R/L\/R' COOH R

B 1-25 F LA ey — i
ERFEET, JLEB AN 2 155 % & 2 £ KA KB —— K B892 B F A
BARAKE. R, ETECRANEGET, BEE LB 2 £ AR N EEF E
ME100°C M ERENANERT, KW UEFIRAZE KM, Kb 3 E
FIA Bl A 7R A IR & B 18 L B9 2 5 7T LU 20t 4 4 0 2 A0 SO B Vi 4 DA B s 4 1
AMEMRRE#—F R RENT HOE . lELESBEUHMEMR MR ZHE
AR, 20

w/o cat. o~ St

——
(0] + H-Beat )\/\/
)J\/\/ e
Wilkinson’s cat. o]
e
r.t. )J\/\/\ Bcat

‘ o = e )
B 1-26 & FlitiE 4 B R AKEEMEMNR N
o BB A A A RORL V] &R R A R AT R —— B AL A 4. 201958 4, Seyferth &
RWET W EME 5 FEENWEAR L (B 1-27), 57 = ¥ &0 55 505 K 4 RAE
R Z R R A, 25, MEATHEAN AL, REAERFNZE, ERR®EE
MR, KRB KRS D R R B 2:1. 3 R A L3R oA b 1 9 AR B, RO
BRI AW &8 BT An . 3 3T A A A A KOS R, R o A e 1 R A
F R BRI v RO B E e A B R B A RAW R, AR LI E
WL FEM . WA, G s M AR R, B TR N R, AR
PR, REFHEETERIEEN 2 BERSE. YHAEME (HBpin) 154 M &AM K
BRI B, HAEg AR, TRIEENFFELES EL - TSR REMEMAR K
A, AHEWTER RN T £, B8 THRBEW R Lo RE 745 7 A b 8 3 B it
R, WM FEEERAARE, EEFERAANS SNBSS HEEETRL
A A KR

14
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Conditions
A: NaBH, (0.51 equiv.) ™S
AICl3 (0.17 equiv.), r.t., 20 h H,0,, NaOH OH
TMS
TMS/\ \/\B)\ —— TMS/\/OH + )\
g. BHa*NMe; (0.27 equiv.) K/TMS TMS
0.375 mol dlglyme, 80 OC 2 . 1

Conditions A: 75% yield
Conditions B: 85% yield

Bl 1-27 & 5] 2 09 B A A ROAL
ME RS BENEAN AR, HIEE R B 2 02 5 A 7

2009 4, Ritter WAL LR T BB m LT 1,3-F9 %8 LA-MEANR L, > KA
5 3E T A e A AL RO, BTl TR TR AR B AS AT, T R ORL B X ik
Mo KA REAML AN X BEENE (FE >99:1m) URMAFH L REFEM (5991 E/2) 4
AR LT 1A A (B 1-28), B/ —&IE, 2R EX THREAKFEMAN
BN FHREZ —, OR MR ELT: 5%, —MERGWESHWTET £~
FENRE AW, REENKSATEMNTL £ AN R REE L EEREN L4
BOBLo YEEARA 1-L2 B, HEEHEHE N BR-F0 R o, A kAR B BN % 77 Rk s 4 BT Ak
A 1-L3 B, WRNEHENEG®-S8 T, 25, WHEGWHHE r-o BEE Fil 8
PR RORL, A AR BB A PO B R E N A, TR LIE T

L+FeCl, (4-5 mol%)
Mg (10 mol%)

) 2,3-dimethylbutadiene (15-19 mol%) Bein
PhMe.Si _~ + HBpin ot
e,Si Et,0, 23°C, 3.5 h PhMe,Si BPIN  phe,sic N

(1 .2 equiv)

a b
L. FeCIz
Fe L L =1-L2, 91% yield, a/b = 99:1
reduction L =1-L3, 73% vyield, a/b = 1:>99
reductive —_—
elimination
E—B o HBpln y 7\ Ar
pin = oxidative addition —N \N4<
”[Fe] H ar
Ar = 3,5-(Me),CgH3
Bp|n 1-L2

”Fe/Bpm

or
R N -
Bpln iPr
migratory insertion or ”[F] B 113
e pin —
n-c rearrangement

K 1-28 fkf%%fm’] 1,3-%%;#&9’7 14-B 0 RAL
VUE S, 5 A8 10 B A A RORL BT BT R R, 5 1 B R A A R R A L X

TR ME. FECNEENENNEEEZS RAAFTRNELERE TR, —NEAR
Yk ([Cul—H) (B 129 ), Z—A-Z@#MMH ([Cul—B) (H 129 £). —kiK,
YE B G AR R A R R R A, 5 BB RO A R BN R R . X T PR
Pty & R B A R L, HAE TR B A P R 2 R R R M R Bk e, O

15
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ROBpin [Cu] = copper complex
+ Cu OR y_Rpi :
" Bpin ROBpln (Bpin), [Cul— H—Bpin ROBpin Bpin H
\\\\\\\\\\ 3/11,,, “\\\‘E
[Cu]—Bpin alkene alkene [Cu—H % g
(Bpin),
ROH H—Bpin
Cu—B catalysis Cu—-H catalysis
[Cu] Bpln [Cu]—Bpin [Cul—H [Cul H
I ,,,,,,,,, \ /,,,'_:_“‘\\\ ‘§//,,'_:_“‘\\\%l 3IM\%
’a 'S W N E/U s

B 1-29 4548 10 B 6 2 B 240 RURE 18 A0 18 3R
EEMAM ([Cul—H) WX I LLEHE 17 #42, 227 1971 4, Churchill if 4

£ R T [HCu(PPha)]s BC &4 71 I 2 AT 574 2 T o~ RAKEM . © K, ERE 58
By iE 2, AN AR T AN FE S K. EE 1988 4, Stryker iIRAE KR T —
€ F /8 # B9 [HCu(PPhs) s %l & 7 % (B 1-30a), ¥ %% B[HCu(PPhs)ls A T o,p-
THafn s E AL AT R R (F 1-30b), MG, SAamMHEAZ 2 AR X
o 620 7 2004, BB e FiE T A N\ 4H- A B A2 Sadight WA E 1T E B ATA
AFTIESE, AEMFAEMHNERAZERNES (B 129 A).,

(a) By Stryker group (1987)

H, (1 atm)
CuCl + NaOtBu + PPhy —————» 1/6 [HCu(PPh3)lg + BuOH + NaCl

(b) By Stryker group (1988) ---------==----------mmmmmom oo o

o) [HCu(PPhy)lg (0.8-2.7 mol%) O OH
+ H +
— 2
RJ\/\R' CeDg, rt., 1-75 h RJ\/\R' R)\/\R'
(14-70 atm) 83-90% vyields major  (major when PPhz added)
(c) By Sadighi group (2004)
i IPrCu_ H
IPr—Cu—O1tBu M» 1/2 [ |Pr—Cu—H]2 M» —_—
- Et Et
Pr =\
N._N Confirmed by Confirmed by
7 X-ray diffraction X-ray diffraction
ipr o iPr
IPr

& 1-30 [Cu]—H #y % & &
2009 47, Yun WAL = 55 s I T 3 I 4R SR B I R M KA 3T BRI A R

K. [/, 2017 45, Yun A4 D% F M SBE(R)-DTBM-Segphos # Bt &, 34 4 &4
Frlgf, SZAT LI-ZHAREEHEEEE SR EN R, RE ee BT AT 99%. ¢
i H, KL 1 mol%i & S SE Rk, 7 RAnxd ik B4 B F R F . X FIET
HAEN[Cul—H B BEWFEZHE L (DFT) HEAKR LI, KOS HEE# 4T EA
B, FEI A FRE T UARFEFERUATE 2 TERE T, BRTHREME,
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FEAN EFERRAN T AL R R EAESANWHEZEFEHINMEF . Z

RO G RAF M ] T oM 2R R S R AR R BT R EH AR, HAEREKRK,

RN B3 B FE R A K, ee EEFHE 97%LL £ (B 1-31),

Yun group (2017) CuCl (5 mol%)
. (R)-DTBM-Segphos (5.5 mol%) . 0
SiMe,Ph Mo KOtBu (20 mol%) SiMezPh <o
+ pin 2 i
RTX toluene (1.0 M), r.t., 12 h R/\/BpIn PAra
- R = alkyl o) PAry
0.5 mmol 1.2 equiv. Y
-------------------------------------------------------- 3 examples --- (
SiMe,Ph SiMe,Ph SiMe,Ph o
< . < . e . Ar = 3,5-(tBu)2-4-MeOCGH2
Bpin Bpin Bpin
Me” > nBu” Bn” (R)-DTBM-Segphos
95% yield, >99% ee 85% yield, 98% ee 77% yield, 97% ee

CuCl (1 mol%)
(R)-DTBM-Segphos (1.1 mol%)

SiMe;Ph KOtBu (2 mol%) SiMe,Ph
+ HBpin : Bpin
Me” XX toluene, r.t., 24 h Me” >
5 mmol 1.05 equiv. 96% yield (1.46 g)
> 99% ee

Bl 1-31 [Cu]—H 12 1t Hy % 2 5 3 210 KL

TE 57 A B A Bt RORL TR, 77 — b 2 B 48 AL A 2 4R A 4 A ([Cul—B) 2000 4,

Hosomi iR A4 * LLR Miyaura WA H © o BB RE T af-T e B a8 AR 5. £
Miyaura 89 T1E 5, (182 & T ¥ L vE o0 A0 2 S0 A A it (Tl 1-32a0 i 5248 B 4 Ak 6
W E B #E & B Sadighi R AL 7 2005 F e — T 8. O AL 5 @A FE (NHC) B
FLE AT A 24 (IPrCuOBu) A BTG, DUSTUH B2 BR A% B [ (Bpin)o ] {E AR, & ol % 7
MR B 6 R T B, AR RRTHEARE T FM e Eh, ™ #
2006 £, fUATE 2 — 5 IR W T AN IE 5 2K 20 OB A Ak B e 2R R A B B R, AR
WMt enmE EM A AN ERE T WERIEE (B 1-32b), ™™ k5, AL

FRUFET 2 REML K, T

(a) Cu—B sepices proposed by Miyaura et al. (2000)

) CuCI/KOAc /O
(Bpin)y ———— | [Cu]—B
DMF o

(b) Cu—B sepices confirmed by Sadighi et al. (2005, 2006)

R
R\%\ H,O N
z 2 pinBj)\Z

Z=COR, CO3R, CN

R

(Bpin), PR X Cu—IPr
IPr—Cu—OtBu —————> |IPr—Cu—Bpin —————— Boin

n-pentane n-pentane Ph P

Pr =\ iPr - tBuOBpin 91% yield rt., 20 min 91% vyield
NVN Confirmed by Confirmed by
. X-ray diffraction X-ray diffraction

iPr o iPr
IPr

B 1-32 [Cu]—B #F 18 1k B9 3 &0 R Rz

SR A A A B AL R OBL, RS B R Z B TR T AL (protoboration) . KM —

17
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FEMNGEY TR, GEEWEEFRMIE R K= IR EER. ZF, KE
EFMI 5B RSB AR, R EAEMERE Y. El, ZRAEHNETF
ZHputns BEMMBAAMEN TN, ERAZ—KEZN T . u0FM D EL
W 4 ZEEE A SRR T 2007 4F 4 Fernandez £7 Pérez % A8 72 1 LL & 2« 31 & B (NHC)
AR, EIT 73~95%M N E, AREAFEMEAH 23:1 £ 73:1, URBREEH L.
2009 4, Hoveyda A LLA I 2 (NHC) AEK, I T HEEW 12-ZHRERZ
Wy p- AR R, FUAF MRk & IR, TIT p-RFEETHHMEA,
R R £ ee 1k 96%. 7> £ 2013 %, Hoveyda i A4 DL F M Fwbmvkt & (1-L4) HE
K, #—FHRTE)L-BREEEREG TSR ENE L (B 1-332), " HRLI, %
VR R EH A AR, KON REDLAT 98:2 By X ik B0 A R LA b 8 4,
HExfBt EUEFEZMAE (68~93%ee); LMFEHEEMN R ER A7 Eo, RBEEEREH
i, RELL 84:16~98:2 By X ik 1k A B F B M =4 (86~96% ee) . 745 R & NG A5k
EABENGE- e, 4 R e, TEEN R AT £ KRS EE oA E B I
A 4 R AT ER, TEEN R AT A RES T AR LR oL
A ZEEAA N T EREATEENSWER. B4, Ito REALUFHERR)-BenzP
A B, i SL AR E T R A4 A B (2)-B- BRI R R e S AR A RO TP RO B A
88~97%H] ee 1B, JLF ¥ —Hy R HEMEG & FHESEM Lo (B 1-33b).

(a) Hoveyda group (2013) CuCl (5.0 mol%)
1-L4 (5.0 mol%) Boi SiMe-Ph
0 n 1
RN -SiMePh 4 (Bpin), NaOBu (89 mol%e) /'i/s'm pPh OF R
MeOH (2.0 equiv.) R iMe; Bpin
0.10 mmol 1.1 equiv. THF, 22°C, 24 h R = alkyl R = aryl
o Ph Ph 6 examples 8 examples
i Y= Pn 33-94% yields 62-94% yields
O”I \_N:& N 68-93 % ee 86-96 % ee
@o@v \ >98/2 rr 84/16->98/2 rr
Me"
1-L4

b) Ito group (2013
(b) lto group ( ) CuCl (5 mol%)

(R,R)-BenzP* (5.5 mol%) )
/—\ KOtBu (1.2 equiv.) Bpin 11 examples

iR, +  (Bpin), : o 58-92% vyields
R SiRs MeOH (4.0 equiv.) RSRS - Te8979% ce
0.5 mmol 1.5 equiv. THF (0.5 M), 0°C, 2-4 h R = alkyl
R,R)-BenzP*
Selected exmaples - --------mmmmmm (RR)
Boi 0 Bpin

Bpin pin Me Bpin B Si

p = - iMe,Ph

B . - : B . O/\/\/ 2
Ve~ SiMePh CI\M;\/SIMezPh Me)\/\o/\/\/sm/lezph

NC

85% yield, 94% ee 82% yield, 95% ee 79% yield, 88% ee 71% yield, 93% ee

B 1-33 4 LI-— B RE SN AR N
PAb Tk B REETI LA H A e S, BB AMWELEW AR N, 7
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RermaRNEMUENHNER. 2 BHEN—MHRFF2BEMEATFEZE 2
KUE, 006 Fag i BB T MR BN A KR . B R 1R AL B E R A R B Zaidlewicz
WAL T 1997 F4E, SAWMREBKEIF AT, KA 24 NEAE 20-30%87 3%, 7
E %) 2013 4, Chirik WRAA A X TR (PDD % 7 E B A4 9 EHA, RAZLIAT &
B T AR R R B KA A RO, IR R AR R S Rk o SE B IR B A AL R A
R AL, B R EE, fENEEAAN T EMEMR LT RIERANENES .
2016 £, [ERRAE TR Rz eE (OIP) 1-L5 AEAR, LI T s EMAW
LI-ZBREERH AR T KA R L (B 1-34a), KA DLE 4F o xf Bk b 8 4
(80~85%ee) B R IFHIFE (76~85%) #l& T ap-FHEMMEM. ** Z XL EEH
ERFRERMERE R, EAMEAREREFREANEATEX BB ELETMA, ER
oA Y. JUFE —BTE, FERMASMTHRE T HEMN LI-—HREEED K
AR B, AT A skl AER, &K T aa-EHLad (B 1-34b), g R AH £ —
RN, EFNF R T A A A, 2018 &, EERAARET SHEFHFQ

(a) Lu group (2016) X
1-L5+CoCl, (5 mol%) . " | P
SiHPh, NaBHEt; (15 mol%) SiHPh e TN, O
+  HBpin {_-Bpin  Co— \)
Ar toluene (0.5 M), 25°C, 4h PN AN TGN
3 examples cl Ci tBu
0.25 mmol 1.2 equiv. 76-85% yields Ar = 2,6-(iPr)CgH3
80-85% ee 1-L5-CoCl,
(b) Huang group (2016)
1-L6+CoCl, (5 mol%) | =
SiHPh, NaBHEt; (10 mol%) Ph,HSi _ Me __Me
AT e JicBein | TN
Ar THF (0.2 M), rt.,, 12 h Ar _N—Co—N
Ar 4 A
0.2 mmol 1.2 equiv. 12 examples cl ,CI
30-94% yields Ar = 2,6-(iPr)CeH3
(c) Huang group (2018) 1-L6+CoCl,
X
1-L7-CoCl, (5 mol%) |
WPh NaBHEt; (15 mol%) Ph Me NZ O
Si<,, + HBpin Si< | ! !
H o H N—Co—
Ph toluene (0.2 M), 25°C, 24 h __Bpin |Mes” i 4
Ph cl Tl “iPr
0.2 mmol 2.0 equiv. 83% yield, 94:6 dr (S)-1-L7-CoCl,
91% ee 95% ee & 35% ee

78% yield, 54:46 dr : 75% yield, 25:75 dr

with (rac)-1-L7 90% ee & 87% ee | 95% ee & 89% ee

B 1-34 S EME 1,1-Z BURE a8 S 4 KN
LI HAREEEAGHR S RMEMR L., L 1-L7Co A AR, ZIT KD KH
TR E N R (B 1-34c), 2 FRERFHEN ZWM AN FREESERAFTHE, 4
DLANH B 5 B A 9 G B, BUR S54:46 BYFEXTBRARELGL; 4R A FHEAAE, 3
MR AEEA R ERE; REG)-HEWEAFE, THEE 946 Bt BRERLA.,

19
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How R T OE AR A AR BT 6 B A T A 4T . %2017 4, Gunanathan 3R
AARRTEH. SEENTEMRRFER D KMAMRKLE (B 1-35). ¥ RELHFE
FIETFmH, HENECBRETATEEMH 1,980 K. KA & EF T EHAEE
RS R AR A, £RARERLET. RAWTRENEST: —QUTRWER
B BT A LR B R — R AN, REBSAHEN T KA ERTHEmE 1-1. [
. Mt - SRR R ETBEARN, BEH\AET-28F, £RRETHM 1-
I, &5, 1-10 575 — @ e a e 2 £ A ik £ R+ K 1-IV, 55, 1-IV 2 £
Rl N v I e AR R kR B B

] [Ru(p-cymene)Cl,], (0.05 mol%) Bpi
RsSi” XX +  HBpin Rysi” > PN
neat, r.t., 24 h
) 3 examples
1 mmol 1.0 equiv. 50-89% yields
B B
TMs™>-BPn Physi” P (MeO)si~ > P
89% vyield 82% vyield 50% vyield

HBpi
—@—iPr __mepn Pr R/\/Bpln

0 -HC|
/Ru\ H/ Bp|n reductive
PinBCIX cl . H . R elimination

HBpin '
Ru ' |
: R Ru Bpm
cl” e P R 'u\ ) HY /N~
' Bpin Bpin R
kpinBCl ' 1-IvV
HBpin 1 oxidative

[Ru(p-cymene)Clol, mlgratory Ru\/\ addition
E insertion Bpln R HBpin

1411
Bl 1-35 47 (8105 B9 i AR A AL K
Meoh, B R BB R R TR E AR . 2019 &, FHEEMEHEREFA
WETIET EERAWIFEMEMKIL . 2 777 ik T 2 BN A& 2 o A AL KA
(B 1-36). XA en(E o tr =l gE2 0 T & 52 5 50 9 B A b A ik 19 e A A1 42 A A o

nBuLi (10 mol%)

N : Bpi
PhMe,Si” X + HBpin - PhMeZSi/\/ pin
toluene (2.5 M), 130 °C, 12 h

0.5 mmol 3.5 equiv. 1 example
------------------------------------------------------------------ 85% yield

nBuLi + HBpin ————————— LinBuBH, R/\/Bpin

RN
HBpin
/\/BHz(nBu)Li

B 1-36 1F T A4ER 30y 2B M B0y 8 21 ]
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14 Wz e BOXEE B R AR X 53

W e BROW 2B B E L ROR T K B R BROE R, R A E TR AVE e ROR,
T B & — KRR BT A R E AR, st BERENE A e e (B
1-37). ¥ 2 R R AT B JRA LA RG24, RO & )8 T2 5 £ (atom economy) * LA
BARZHTIE (pot economy), ** & — MR & FmAH & KT k. TMH, REERNAE-EH
WREEHFENERAAGUR SN KIRE RN, TAE— R 2L FERE
% H % BRI B RERIL BT

Without Isolation
* Readily available materials + Atom- and pot-economic converions * Versatile difunctionalized products

B 1-37 Wz & BRI AE /8 Bl XA

RREAEKRAANBEEBERAERAURNAZEEERX, E0FERANERE
(B 1-38). B RELH K Pk RBL, & — 2 #5 RORRL N R B a R, 58w
BB, RN EEmE, A, REAFRE-—FREEE SR NE—HFHFE
B AL BB e N AE B E R R BEE 1961 F & R HRIEN AWK AL, B 4T,
PREEEEURABRE G ER, ATRAEFHREER, RUBEFERANEN
FIVABAE R 22 RARLE RN B R £ PR P g 8. B & BEA A EERE 2 HK
AEREE R B DL R R AGET B R T

chemoselectivity

chemoselectivity
e w HEOD . @ e
/ 4 . stereoselectivity —— |
" . reactivity a— reactivity " ./_ ’

! N step 1 S step 2
regioselectivity regioselectivity

T compatibility T
B 1-38 M)z & B AR &b B0 RORL By Bk ik 1
15 W& & BRE A/ AE B B R B W BT % 3t &

EAREE R, FRTREEEMRE, RAEHEE—RTREERAERBARA, 3
UL R A R R 0w, ROBERNEH, EURESR, ERREMTINEER
A—NERE (H 139, 5FERNATRAMRAEEL, ZBEE M EHELDH
B AR B W18 T v
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e i e

Without Isolation
* Readily available materials + Atom- and pot-economic converions * Versatile difunctionalized products

F 1-39 )% & B R 4L/ AT Bl AL R
1.5.1 W)z e B 3 A ML ROA

Wl B BR R A R BT A BB N Z R BT B A —WASHREANITAE,
il & B AW, 2002 5, K RN A0 A KT AR R S KR Hayashi R #L4H & K
W (B 1400, “HATLULEZ oy R4, =GR IE N IR, DR AL, T
PEE B 1-L8 AR, BB, R 33%MAZE P E A RAT A, B
ﬁﬁam%%:%@F%%¢&<@meo%%ﬁﬂ%%%%ﬁﬂ%#ﬁ%,mwm
%Aﬂm%%%%%%&%&%%%&EE&%@W@#%%&,%%Eﬁ~%ﬁﬁi
NEEAT], BEREE N - BRI AR AR AL, B —HF LW ERE T 4R
—ENEY (E 1-40b). EdTaRERSEZARBARNGRE, Bk, Z-#A 69 FHE
it Fleming-Tamao &1k, # b @ A% 2w —

(@) [PACI(C,H4)l, (0.3 mol%)
F (R4)-1-L8 (0.6 mol%) SiCl3 o
A2+ Hsicl .
Ph 3 20 °C, 3 days Ph/'\/SIC|3 Ph/'\/OH
45 equiv. " 33% NMR yield 30% yield
Ar/\/SICb 95% ee

I[Pd]\s iCly ~——nu_

Ph
Ph>=\ L H _[PC}]_)Z\ SIC|3 @
H-P4  sicl, SiCl3 by-product

Ph 60% NMR yield

(D) === m (Ra)1 |-8
[PACI(m-CoHy)], (0.3-0.6 mol%) on
PtCl,(CoH 0.01mol%
/ + HsiCl, [PtCla(CoHy)l2 ( o) (R,)-L (0.6-1.2 mol%) O] /,\/OH
Ar ) 20°C, 18-24 h ' toluene, 20 °C, 1-7 days | Ar
4.5 equiv. _"""(:) _____ :-""S}él's"""‘: 5 examples
3 - ' 50-87% vyields
SiCl !
I LAr SiCls 94-98% ee

............................

EIAOKZ%%A%%$%ﬂ&1%&F
WEERREAR N RFHARFLE —FRE ZFNL,

1.5.2 Wz e e 2 /8 2 ROAL

Wz e B aE A/ A A KR T AR &8 R AR AL &40, 2013 4, Hoveyda iR
AR T SAA A R R TR B T ERATE A  , AIRRR T — A4
ERE T XA LR B RER S KT AR A, DL1-L9 HEK, DLEEA R 1F
B, UFBREDR, tLF 2 —wWEEEF&E-L-HERNLeW. t—F, M(1Ls
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5T 5 E A H IR B RE A RO DA R R 1 A B R R T A AR A AL R 7 — 4R
T, ROBLEE A% A 30 A 2 B2 B BEAR AL 24, DL TT%E0 7= %, (AL 80 & s F i
Wl a. ZAE e UL 6 R R ATUHE 4 T bruguierols A (B 1-41),

pinBSiMe,Ph (1.05 equiv.)  By(pin), (1.1 equiv.)

CuCl (1.0 mol%) CuCl (5.0 mol%)
1-L9 (1.0 mol%) 1-L4 (5.0 mol%) MeO SiMe,Ph
MeO = NaO?Bu (4.0 mol%) NaOfBu (80 mol%) \©/\/ _
MeOH (1.5 equiv.) MeOH (2.0 equiv.) Blpin)
THF, 22°C, 12 h THF, 22°C, 24 h 77% yield
’ C. 97/3 rr, 95% ee
o Ph l
N N- ; \ Ph Me l
s~ & Mes N\/N\© =
1-L9 1 |_4 A OH
H bruguierol A

Bl 1-41 5702 10 B b 0% o BR R A /B A0 RO
B, BHRIE BB TEA/ TR N R SR EE L R, EREFER

FEFEAEHF A 2016 F, [FRIRAMA L OIP-Co AEMF, ZIT EARTFEIFH
W B BRAE A/ AR B, DLE — DR B, 39~T8%HY o B R A& T &8 Tk
PO EELEY (B 142) P REE —F HEREUAARRED REAMK N, 7
RE B E LTS M A O SERE AT, 30 R B A I R IR AL 2% DU R TE R A4 25 [R] B A ST R
o M THREENHAMRKA, TaEE R AR A

H—SiHPh, (1.0 equiv.) X
1-L10-CoBr, (2-5 mol%) PhyHSI Me | = (0]

Z NaBHEt; (6-15mol%)  HBpin (1.2 equiv.) Bpin 7ON \J
@ THF, r.t., 5 min THF, rt., 10 h @ Ar” N—CO—N [
Br Br Bn

6 examples Ar = 2,4-(Me),CeH3
39-78% yields 1-L10-CoBr,

B 1-42 &R a0-B S0/ AR A

2021 £ 7 A 5 H, ¥/ #iEH4LL(R,R)-Me-Ferrocelane 4 Bof&, DL Z B 7 B 46 (1) A
& B, KRBT EEMN ARG RIES K BL-EEMENMR A (F 1-43), ¥ K& F
TEHFRRmPEUR ik A mk e, BRRFNE A AR . £, FFkRmKE
V& B RO B AR AT R B R B, ee TE— MR 3K 90%DLA by T AT TR ik KSR HOE
Hot Bk B AT T M, ee B34 70~79%. HLIELK KA, KN EEE AWM ENN
R G RESNE R AR T B-(E)-FHEAEF K, REBEITHE AWM EHEERET
AR AN R R, £ TFEEERA . UK E AWM ZE Co(acac) §HEITA
ko o-BENMI T AR, HP, EEBHVRAZIERET B,
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Co(acac), (3 mol%)

i Me
(R,R)-Me-Ferrocelane (4 mol%) SiHPh -
_Z '+ H-SHPh, + H-Bpin R

R THF (1 mL), 0°C, 48 h Bpin i
0.20 mmol 1.3 equiv. 3.0 equiv. 36 examples Fle Me
30-93% yields Me

R = aryl, alkyl 56-98% ee Q\é P>3
[Col—H , [Col—H Me
- R/\/S'HPhZ . (R,R)-Me-Ferrocelane
H—SiHPh, H—Bpin

Selected examples

Ph/\’SiHth SiHPh, 3|th2 PhWSiHth CI/\/YSiHPhZ

Bpin Bpin Bp'” Bpin Bpin
81% yield, 92% ee 87% yield, 94% ee 84% yleld, 92% ee 74% yield, 70% ee 72% yield, 79% ee
SiHPh, MeO SiHPh, SiHPh, SiHPh,
Bpin mln mm MeO,C Bpin
83% yield, 91% ee 85% yield, 90% ee 87% yield, 86% ee 41% vyield, 80% ee

Bl 1-43 58 18y R 35 2 1 xR Bp-FE S A0/ &b R
2021 £ 8 F 12 H, KA FAE R Ml T 518 1089 Ko R IZ B.A-5 S/ At K

BLo #{1BL Xantphos A BLfK, UL ZBEAEHSEIN A 4 B, U RERENRBA, LI
TSNEH R AL 3 DA(R,S)-Josiphos 7 FHEAR, LI T AW R A (B 1-44), 3 K5
AE] ERRMERGE AT AR, &8 TR T & k8RR g
FEA ARG RORL o, 24 R Bl e R s R A O JR A e, ROBL e A B i M B A fE s AR
e, YFFRAA RGN R, Rt FERATH TR, EFaERAK
MK LA IR R, H P41 ee 17 15 96~98%.

Co(acac)sz (4 mol%) Me. Me
Xantphos (4 mol%)

. SiHPh
Et;N (3.0 equiv. 2
_Z + H-SHPh, + H—Bpin N (3.0 equiv) R O O
R cyclohexane (0.2 mL), r.t.-90 °C, 24 h Bpin o

0.20 mmol 1.2 equiv. 1.5 equiv. 50 examples PPh, PPh,
R = aryl, alkyl 42-93% yields Xantphos
Co(acac)s (4 mol%)
(R,S)-Josiphos (4 mol%) . Cy
. SiHPh !
nBusN (3.0 equiv. -~ 2
_Z + H-SiHPh, + H-Bpin oN (3.0 equiv) R/\ _ Ph\PFQ./P\Cy
R toluene (1.0 mL), r.t., 24 h Bpin P F :
0.20 mmol 1.2equiv. 1.5 equiv. 29 examples N
R = aryl, alkyl 52-87% yields (R,S)-Josiphos

24-98% ee
Selected examples

~SiHPh, SiHPh, m.\\SiHth Ph «SiHPh,  nBu ~SiHPh,
Ph ' | N :
/\Bpin pin Fe Bpin \/\Bpin \/lpin

54% yield, 24% ee 54% yield, 84% ee 52% yield, 67% ee 86% yield, 92% ee 86% yield, 94% ee
WSiHPh,  MeO \SiHPh,  Cy SiHPh, Me
Bpin Bpin i
MeO P Bpin 0 Bpin
70% vyield, 96% ee 58% vyield, 98% ee 75% vyield, 94% ee 63% vyield, 90% ee

Bl 1-44 5 O Ey RomRE B,5-2 A/ B 2 AL KA
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1.6 | % fm X 3R 26 B 1y K e

RFAFEMEEN —FERNREEEE, BRESENAFNAREXEER, YLE
& BRI K o — R O . R UE & B R AR 0 X 382 B R RO A kRO
B, BMERZEHARRT ELSHMBER L. P T T 4K L 5wk BN R, &
WBEE A, F&5 KA KX a6 o . w2 e 56 £ 5k X u
X, ARRE A K BT B A DO R AR, R AL TR R — A KR
e E B

M TWREA ML ENAET R L, P LR E R R R LI (] 1-45),
PR I LR R R (AR abe.. Bl —EAFD, BHEL-—MEAA LG
TRAFNECER; URBEAESEANER (EAF abe. B —ELAD, B
P 3 Z I — M EWAEIR . R & o s 1R R B RIZ A A £ KB E I aE
EAFmERENE, FEMANERLER; XS 2@ ORI R ERRAT EAMEN
R ERFIER, B ZERAATERFVREN, THEETANECRES, EZERE
KAFEARE—BRREFRAERTNFENE, LR ERRITTH, P

e Tie e
[ES:2Y] whi b R ]
-
HEALAEFR n
BIEL
% - _ SR
HEALTEE 1 AL 2 & o e Tk

B 1-45 5 (EAS % K — 4 5 5 R B

T AL, IR R R S AR, R R e, Bt
5B R BB LR . ST, 0TS S e AR TR B K SR, W — A
R AR R MR BRI, AR B AR, S = B B R R S
R T AR L TR K B R 30 0, DU A A (K St S B I R b, O 2 K — R
B Bon A0 RS, T4 A0 R A BT R X B R, AT A AR T A AR B
RS ET R 2 f, BRSO TSR, K BLT Rt 4 # (B
1-46). EHE % Ak R #9 K Bk b BB A A 2 LR R . RATE, £
HARE, IR R X Bk b B 8 5 R R, A0 BT A A L AT,
AR A, A L R T T DL A MR e K M (I
146b)., £, KBRMKEEETEN, #ATUAERENES R KEKRR, £
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7R K

BUEN-—TMHRFFCRAETEFE, MBEANKEFAR. EEEZNREAEF

EREAEE, B ReENRAURENSS, TELEDZHELT .

60b,92

AT XERAA P DR Edkitd, RAOTWE L FNE & BURE, REIX L Pk KA
B Xk B e AR RERR NG, HevaEE AR ENT RS
EAF . A2 EUANEREUREEAAN L CRAANER (B 1-47), #id
FENENECERAZAFENERE, BRI TEAENBEMERNAeRZIAL AWK
B FEER, NTWERY RS P mRTERK KR #E,

(@) BUIBCR B A X I At

x » g
) LKA i
|
= =

b
HEALAE R 1 FEALE R 2

(b) A& AL SRS

K<m>

00 00 00 3

Bl 1-46 (a) XUm ik KR35 R IX 333 5 1 [2] AR (b) 4L &1 b i mg

R, A N [X 3kt 5 4% )

@ _____ >— c > [X 1 5 KA
T RA |

@ > C - [X il 5 14 4B

—— P —— F Pk —

. @ _____ — @ | (X 55K G
. qﬂl‘ﬂﬁ:sj
@ e @ > [X BRI KD

# Co'=Co®
Z ThRe AL 7

e
| # Co'# Co*
2 Co2# Co®

LA
CHead

# cat# Co
Vit + FL A A0 735 R

rH )R A F ] A B T [X 45 5 44 A

Bl 1-47 4o R R EH KR E F 4
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1.7 AR XHRER

ANENENZE —REENLEY, ) AT ENNFURM AR, KRR
MM AWM KB R T EUEREN Z N EEAGY, TARNARREREEN
W R, THERERE AR TR EEER. RFEFER, #HTUEL S BRNL
A FEEL W B EY, PENELAE LA REM®T T, & TR G
T, KRB E—RKBARESGENER, TRIERFE KR, BRI RN EART L4
MRmEE. EFRARLERTRENTE, PHARURE L LEBERNENAFERNER
BEEEN, MH, WEAFAN T E T K AT AR, KT o R A 6 4 X8
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EABFHFHARA, CRENEEUAEENELIARBEH LS TR, 7 a2
BT EEET AR FERAN IR, FF - RNE AN T & — S EARAMR A,
2015 4, Holland R AA AR KR AmEERHA MR LA, LGREMANZLE
HIRBEIER, 28D BMM Z B A K. © 2R 4R IR B AR KR B i
ERT prEEE, AR ARAMERMG ZEFY. XEH, #EHELFEEREEAN
RHaE A, T <@ ETRXALGENTAE. EA-RNANYHITE, AEMNBLFEALE
WELR, K BSEENBTHE BB 1 1WA R B F &4 H AN RN,
2.2 R B &R

HKAVRAAZ W H T KI, 2-La-Co MAMBHBEARNT HIRE KRR T
REESMR AL, BLESE BN p-iaErENEEMR A, * RAVENT 42T EZ A
COREET R E B A, AR T ANEAAMRNMA . Hit, RAOIUAERNY 1-E
WAEAEA R, DL 2.2 Y& R RN N IR, FF 0L 5.0 mol%ry & H i T vt v (OIP) 0 &
WET A AR EAR, ZEFTaEAAEN = EWMA M (NaBHEG) K iE ik,
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FR (025M) ABER, AZEEFURAIRF THH KB 2 /AN, X R B & AT
LRAMA (R 2D ZBEI, %L 2La-CoCh £ HHTEA R (F 21, F5 1), K
F 2-1 K8 EE R o R WURE A A RORL B9 A AR AL ¢

2-La*CoCly: R'=R?=Me, R®=jPr, X=0

| 2-Lb«CoCl,: R' = jPr, R?=H,R®=/Pr, X= O

Y SN \\X) 2-Lc+CoCly: R' = CHPh,, R2 = OMe, R3 = iPr, X = O
|

N—Co—N—/  2-Ld-CoCly: R' = iPr; R? = H; R® = iPr, X = NPh
@( /o ¢ R3 2-Le-CoCly: R' = iPr; R? = H; R® = Bn, X = NPh
2

R R 2-Lf-CoCly: R" = iPr; R? = H; R® = {Bu, X = NPh
L+CoCl, (5.0 moI:A) . SiH,Ph SiH,Ph
SRR Aoy e S
2-1a 2-2a 2-3a 24a _______ ‘
BT e
e L+CoCl, A 2-3a/2-4a/2-5a # 7= £ (%)’ CFAHKT
1 2-La*CoCl> toluene 72/12 /- CZY4134
2 2-Lb*CoCl, toluene 81/12/3 CZY4032
3 2-Le+CoCly toluene 52/22/5 CZY4125
4 2-Ld+CoCl, toluene 99/<1/- CZY 4028
5 2-Le*CoCl, toluene 97/3/- CZY4030
6 2-Lf+CoCl; toluene 30/22/40 CZY4031
7 2-Ld*CoCl, THF 7515/ - CZY4128A
8 2-Ld*CoCl» EtO 88/<1/- CZY4128B
9 2-Ld*CoCl, 1,4-dioxane 90/3/- CZY4128C
10 2-Ld*CoCl MeCN -/-/9 CZY4128D
11¢ 2-Ld*CoCl, toluene 99 (93)7/<1/- CZY4047
12¢ 2-Ld+CoCl> toluene 96/3/- XSP1092
13/ 2-Ld+CoCl, toluene -/-/- CZY4023
148 - toluene -/-/- CZY4022

& R4 2-1a (0.50 mmol), 2-2a (2.2 equiv.), LeCoClz (5.0 mol%), NaBHEt3 (15 mol%),
B (0.25 M), EiR R R2/NEE, AR © ZB T F (TMSPh W AT); © LeCoCla (3.0
mol%), NaBHEt; (9.0 mol%); ¢ 4 & = %. ¢ L+CoCl (1.0 mol%), NaBHEt; (3.0 mol%); /
L+CoCl: (3.0 mol%), w/o NaBHEt3; ¢ w/o L*CoCl;, NaBHEt3 (9.0 mol%).
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L RE LLT2% B A% 8 7= 35 R AR L B 1,1- 3 RE 2 AL P2 H12-3a, Tl B RO 12% 00 5 [ S AL &
P 42-da ke i, BR W E B B-BUNR M S EE2-5afh 7R A DLRL2-FUBEE S P2 Y A o X3P
BRHE— SR E N EE £ RS- MR IGE R, St — P RAERENERMY —E&ZY; F
B, $—FEHANK N XBREEFAER, ART Hoo-EEE, THZelEREP
WAL E#*E—F L EEENUNR N, TR, BANEAEETERE, FRE LR R LA LK
B An L F AL, A R BEATR AL, Bk, RATHERM KL 4 (2-La, 2-Lb, 2-Le)
AT Gk 2-1, F51-3), RATEH2,6-— R HEXLEE, BRFWeimg s
%81%, ERBAEER YR FEEAAEE. SRAEBL NI (OIP) L&
PR A ek ik, DLekeok T Bt (IIP) M 2-Ld A B AR AT, RO BB DL A T 99% 89 # 8 = &
kR B A H2-3a. Kok EFUHBARENFAE Q-Ld RENECERAR (2-
Le~2-Lf, F55~6), RAuMFEFmXREFWHFH TR, FE, RITL2-Ldy Tk,
N RAERNH#ATEE (R 2-1, F57-10), RIUFEENERNRNERERE., B
5, HATEMEAE £3.0 mol%, KBTI &E LLO9% Y A% 4 = % & & E A7 7= #72-3a, HE o8
FPEK93%, ZATAMBREATESE (& 2-1, F511). LBEAFEHEE1.0 mol%H,
R 7= 2 fu i B wE A T8, (EAR AR BE LLO6Y B L aE - A i — B LA 42-3a (R 2-1,
F512), MEEZI LI, 7EMIRFINaBHEG AR A8 7 o RO AR 2 26y Gk 2-1, 7
S13-14) . &, HATE R B AT B AFZ 4 : & (0.50 mmol), 1 (2.2 equiv.), 2-LdCoCl,
(3.0 mol %), NaBHEt3 (9.0 mol %) & F % (0.25M) %A+, A5 FEF T, TIEKML2/N .
2.3 RWERCEFR

EATER R FHT, RONBEFAR T ZRENRWERTE Gk 2-2). &%, £EE
FERBIE 255, ROUERED 1-THR ARG RFT R T s E R G E: &t &=
AN, WRER (2-32), dFAEREER (2-3b). HAXEER (2-30), UAKE
SAERwEREER (2-3d). K AR (2-3¢) WA TR, K& AT i -
(86~93%) 4 Al R & F WA EE S M — AL M. B, RATUARE L Y EIR, #
RTREHEREE: TRSEKN TS ERGRESER TRRA, KAEE 1.0mol%
BUFEAT, DL 87~96%H 7= X 4| & T Fl Ky (& — 64 (2-1~2-h), X T &H 7
# (2-3i~2-3n) W ARHRIERY, bhindamRE (2-31) URKREHLAFLE (2-3)). HF
£ (2-3k). M FHE (2-3D. 3,5-ZFH (2-3m). AFEE (2-3n) FURHY K5 B % E F
TR EENR L, FEH 70~89%. 2 FE, &HATNRY, i 1-R R 2-RH KN
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R (2-30,2-3p), LLREH X4k (2-3q~2-3s) A48 =0 (2-3t) BRI RIZ 0 F
WA . R 2R AR T (23w, BigE (2-3v), BEigs (2-3w)., B4 (2-3x)., %
Bt gk (2-3y). £ X (2-32). EEM B (2-3aa) FEREH, BELLF S ERF W (51~94%)
AR RS — R A, REERRAR T EEGRFNE A AL, i, —dsb
B AW R RE IR S, BAnd A Ey (2-3ab). PR (2-3ac). WRPE (2-3ad)
WA S R . BUE AT A AR SR R L BE R AT R A 1L 1- W &R (2-3ad). & 5.0
mol%H M E T, AMUER = FEEE K (2-3ae) LLEMTEH (2-3s) FHH=
AL, HFEETIA 85~87%., XASIERKH, KN AR B RYE A L E f

RERI 2 M. BIR R ESR, YR, WHRER KB R, KA
R EETHANRI, £ RANNEEELEG,

N P Ml /:_— N N :H‘
F 22 BT AR om g R A A RORL I R A3 B ¢
nBu SiHzPh B SiH,R  2-3b, R = 4-OMeCgHy, 90% yield (CZY4042) SiH,Ph 2-3f,n = 1, 87% yield, (XSP1113)?
SiH.Ph nBu . 2-3c, R = 4-CICgHy4, 90% yield (CZY4043) nT 2-3g, n = 4, 90% yield (XSP1100)®
2 SiH2R 2.3, R = Bn, 87% yield (CZY4044) SiHoPh 230 n = 12, 96% yield (XSP1099)?
2-3a, 93% yield 2-3e, R = CH,Bn, 86% yield (CZY4135)
(CZY4047)
Me SiH,Ph
SiH,Ph SiHaPh  Me SiH,Ph SiH,Ph 81
PR N SiH,Ph
S|H2Ph SiH,Ph SiH,Ph SiH Ph M
e
2-3i, 85% yield 2- 31 79% yield 2-3k, 84% yield 2-31, 70% yield 2-3m, 74% yield
(XSP1121) (CZY4011) (CZY4013) (XSP1104)® (CZY3168)
, SiH,Ph
SiH,Ph SiH,Ph _ SiH,Ph Ph SiH,Ph
3 SiH,Ph 3 iPr
Ph SiHzPh ‘ SiH,Ph SiH,Ph nBu  SiH,Ph

2-3n, 89% yield

2-30, 89% yield

2-3p, 76% vyield

2-3q, 96% yield

2-3r, 83% vyield

(CZY4014) (CZY3170) (CZY3178) (CZY5176) (CZY3177)
SiH,Ph SiH,Ph SiH,Ph SiH,Ph SiH,Ph
Bu e V/\/ a2 cV%/ ik MeOOC/Hh/ hz EtzNoc*‘éﬁ/ M
SiH,Ph SiH,Ph SiH,Ph SiH,Ph SiH,Ph

2-3s, 85% yield

2-3t, 84% yield

2-3u, 69% vyield

2-3v, 72% yield

2-3w, 81% yield

(CZY4131)° (XSP1126) (XSP1123) (CZY3199) (CZY4033)°
SiH,Ph SiH,Ph SiH,Ph Q SiH,Ph
BnO 2 TBSOJ%/ 2 HO™ 2 EtO oWSiHZPh M 2
. . . 3 .
SiH,Ph SiH,Ph SiH,Ph 5 SiH,Ph S SiH,Ph
2-3x, 94% yield 2-3y, 78% yield 2-3z, 63% yield 2-3aa, 51% yield 2-3ab, 88% yield
(CZY5175) (CZY4036) (CZY4177) (CZY4180)° (XSP1112)?
_SiH:Ph
S|H2Ph Unsuccessful cases AR
SiH,Ph 79% NMR yield
S|H2Ph S|H2Ph TMS/Y - SiHzPh BIL = 3/ 1 (CZY4055)
SiH,Ph nBu
S|H2Ph Y nBu X SiHPh,
2-3ac, 84% yield 2-3ad, 74% yield 2-3ae, 87% yield 96% yield (CZY5120) ”Bu/\/
(CZY4179)° = (CZY4199)° (CZY4090)° 72% NMR yield
(CZY50086)

L

@ ARES A B)ZE (0.50 mmol), ERE (2.2 equiv.), 2-Ld*CoCl (3.0 mol%), NaBHEt; (9.0

mol%), ®*X (0.25M), FIER N 2 /N, EA
¢2-Ld*CoCls (5.0 mol%), NaBHEt3 (15 mol%)s.

mol%);

#4973 »2-Ld+CoClz (1.0 mol%), NaBHEt; (3.0
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BROEART TR EEMRI CHRZE—RAFMF R, EUKEFEFEHH
KABRKERAEFE. B EHE, ¥ERNMNZREHIREUATREN~HEFEEZR X,
AEREAROEMERRTURFHEA T LI SRE=ZGRKHN LI-NEAAR A,
T0%~T5%H] F= %, A KA YR AN A (S Z B A4 2-3af F1 2-3ag, RILT Z
AR BENEANE (B 2-3),

2-Ld*CoCl, (5.0 mol%)

NaBHEt; (15 mol%) SiH,R
= +  H-SiH;R
toluene (0.25 M), r.t., overnight or 5 h SiH,R
11.2 mL 1.0 mmol R = Bn, 2-3af, 70% yield (CZY5107)P
(~0.5 mmol)

R = CH,Bn, 2-3ag, 75% yield (CZY6069)°

& 2-3 2w LI-NEANK M. ¢ 2% (11.2 mL), RSiH; (1.0 mmol), 2-Ld*CoCl (5.0
mol%), NaBHEt; (15 mol%), ¥k (0.25M), FiERX L 5 Mt R MR, @A %FF: * K
AR KRR S /A,
2.4 A3 KRBT

FREFTABMANE G 2-Ld &8 FHERD, BABENTFREERESN. Hilt, &
AR A DO e 9 JR AL, @B AR R 5 B B 2ok = A B B T P L, SR
EFHEE_HENES. RIBIAmREEGRERHWR D REAURLHET p(E)-F£
BEp A, B UUR R Y EEIR, 7E 2-LdeCo WL T, 54 B p-(E)- W& 31T K,
SR, R DL 73~87%H = R B 91~99%E ee 15 4 & AH J B9 A 1B A48 e F 1%
& et Gk 2-3), WAL T ZEMFBEA LR EFEEG G . e 2 &
& Z #4641 2-6ac-b BV ¥ @ 1T 5 4 R 2 (CCDC 1876614).

&k 2-3 RN B F BT B RN @

2-Ld-CoCl, (3.0 mol%)

i NaBHEt; (9.0 mol%) 1 SiH,Ph
RIVNSHPN -+ H-gjH,R? R
2.5 9.2 toluene (0.25 M), r.t., Ar, 2 h SiH,R?
0.5 mmol 0.55 mmol 2-6
SiHzPh 3 SiH,Ph
nBu/\/ (Lnb) Q XLl 9 BnO™ % IHo

SiH,Bn i , SiH,Bn
N iH,Ph bt
2-6a, 87% yield O \/\’S' 2 _ ( T\’ ' 2-6ag, 77% yield
99% ee (CZY5017) SiH,R o'l \3 = 98% ee (CZY4108)

2-6ac-a, R = Bn, 77% yield, 97% ee, (CZY4184)” Dimer of 2-6ac-b
2-6ac-b, R = 1-naphthyl, 73% yield, 91% ee, (CZY5003)" (CCDC 1876614)

¢ ARELAE: J A FE 2-5 (0.50 mmol), 2-2 (1.1 equiv.), 2-Ld+CoCl (3.0 mol%), NaBHEt; (9.0
mol%), ¥ % (0.25M), rt,2h, &S1EH; ©2-Ld*CoCl, (5.0 mol%), NaBHEt; (15 mol%).
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Rag, BAVRF B oy aE S0 KR A i 2 B 1 3 AR e AR B2 A 7 DAZE — 47
BRMAT, AMEBEARBEELZF&FEE BN KNELEZHAEET T UELEF
BN E, BRNERES —FEA . AT, B E R TEEZ OPCo A
REYER —FSHIAMRE (eq.2-1): REAETKE —FHAMWEN, 2 RBHHTE
“HRAN; SERHRTE, ZRNRER GFEEE LB SRR E R ZIFEELS
Hro B, FATRF N sE#E A8 5%E, UL Dpephos 4 & — F Wik, P @#i K G K
HAMREEMEET p(EVFEEE. A, BWAEE—F KR BE UK IIPCo
BAH, E—RFP AT AR FEEEAMRN . ZREANZEFER - SHAN
RN E— TR EHATH. ZTRERKH, —4H SR T HRRNEAMNKAE
R AT B, JRRE RE LA 72~84% 8N 70 B 7= 5 X 97~98% A ee 86 ik AH AL B FHE(& — Bk A4 (R
2-4). ER/EREE, B ZBIKA, AR BR T R FT DL 1 o 5 B 2 B Rt
WG ok & F, T TG 7 & AR R B e F IR, A ARTEIRT &4 B X B A R o 2

2-Ld-CoCl, (3.0 mol%)

NaBHEt; (9.0 mol% SiH,Ph
_Z 4+ H,SiPh 3 ) Ph, H + BT Y (eq. 2-1)
nBu toluene (0.25 M), Ar, rt, 2h gy XS5, SiH,Ph
0.5 mmol 1.0 equiv. 19% NMR vyield 36% NMR yield (CZY4136)

* 2-4 BRI HE TR AR B B R AL RORE ¢

H—SiH,R? (1.0 equiv.)

Co(OAc), (2 mol%) H—SiH,R? (1.0 equiv.)
Dpephos (2.4 mol%) 2-Ld+CoCl; (3 mol%) ) )
=z NaBHEt; (6 mol%) NaBHEt; (9 mol%) R SiHaR
R toluene (0.25 M), Ar, r.t., 3h  toluene (0.25 M), Ar, r.t., 3 h SiH,R3
nBu/\(SinPh nBu/\KSiHZBn I_Pr/b}s\(SinPh CI,H5\KSiH2Ph
SiH,Bn SiH,Ph SiH,Bn SiH,Bn
(R)-2-6a, 83% yield (S)-2-6a, 80% yield 2-6q, 84% vyield 2-6u, 72% yield

98% ee (CZY5051)  98% ee (CZY5050) | 97% ee (CZY4119)  98% ee (CZY4118)

¢« F—FHAM: ®IZ (0.50 mmol), H;SiR? (1.0 equiv.), Co(OAc): (2.0 mol%), Dpephos (2.4
mol%), NaBHEt; (6.0 mol%), ¥ (0.25 M), E& K 3/Nif, RAMFRF; & _HEaAk:
H3SiR? (0.50 mmol), 2-Ld*CoClz (3.0 mol%), NaBHEt; (9.0 mol%), ¥ k& (0.25M), =ik i

3/NE, RARY

2.5 FEK B R AT £ A

BOBL e A E B AR . ERBRBF, 1-CHEETHKAE 5 mmol A,
KA 1.0mol%M AR E T, EFiRAH TR /DA, BIEELL 92%H -8 7~ R &l & 5%
FHE —ENED (eq.2-2),

49



RPN o o e S VAT

2-Ld*CoCl, (1.0 mol%)

NaBHEts (3.0 mol%)
Z 4+ HsSiPh : ° 2:32,1.3698 9 (o 2.9

nBu toluene (0.25 M), 0°C tort, 2h  92% yield
5.0 mmol 2.2 equiv. (CZY4048)

WA TR ET RGN E, RIS HEEETEMMT FR (E 2-4).
o E- AT LR B iy Ry K e F s, s (2-7,2-9) 15 B-F
# (2-8) 7. B-AsE (2-10) B, b, RN FHRE s Aa T AR, Fit
o B =R EREENEESEEA: BXFREENNT A SRAEH A EE
A FE (2-11a) ', AGE=ZANMNERA TR SREERENENZRAART (2-
11b) Y, PLEfE s — A&, & /538 Fleming-Tamao &1t (2-11¢), ik #H M4 &
RFENHEESMANAEE, NTEAEENLEEEA, BTz &, FHE AR
FUERFH A UNFEEEBLED, W ee EH 98% (B 2-5).

. SiMe,Ph
SiMe,Ph (@) _ ,
27,88% yield (CZY5145) 73, (), b SHPN2 (d) g, SiFPh,
Si(OMe)ZPh/“"" SiHPh, SiFPh,
nBu 29, 91% yield 2-10, 86% yield
Si(OMe),Ph (CZY5150) (CZY5168)

2-8, 65% yield (CZY5159)

& 2-4 P a4, (a) CHaL (50 equiv.), ZnEt: (30 equiv.), DCE, 0 °C £ 8, KA
30 /NET; (b) KN(SiMes): (0.8 equiv.), MeOH (0.3 mL), ¥ %, 30°C K i 22 /INBF; (c) PhMgBr
(6 equiv.), LiCl (6 equiv.), @& 7, E R 36 /Ni; (d) Cul (0.2 equiv.), CuCls (6 equiv.), KF
(5 equiv.), THF, Zi& K i 18 /NE

BF3‘Et20
SiH,Ph SiMe,Ph SiMe,F OH
BU iHp CHaly, ZnEt, BU iMe, AcOH o iMeoF  KFIKHCO3H;0, o
SiH,Bn DCE,0°Ctort, 36 h SiMe,Bn  CHCl3, reflux SiMe,Bn MeOH/THF SiMe,Bn
(R)-2-6a 99% yield 2-11a overnight 2-11b ;esz;‘x'iilz 2-11¢
99% ee (CZY5054) 88% yield (CZY5096) °y 98% ee
(CZY5097)
B 2-5 FHE _mEtemeEtmsEril
2.6 NEHFR

A, RATS R RE AL HAT T P RE . Bk, RITVELGHEF LT B-(E)-
Ve B R R, TLEA B-(E)-IEERE ] AR R R LB F B, B-(E)-EEEAERELSEHTS L]
L F R T RN B DL 95% B 7 A ik — A (eq.2-3), B —FEIE B-(E)-F A A
HRRHFEA, £ 1-CE 22 Y8 RAREER (94%D) RN+ (eq.2-4), EATK
MEE| R -3 L RR FEBE a- B AR ME - ARB-E)VFEERE 1.1 LEX

HIEH R (eq. 2-5) MR ASmMR A MR RmKIES 22 S8 RERI N (eq. 2-6)
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F, BATWRNEEZRE TN a-sTHE g2k Ly =4, XLZRERKHA, RATEHT
T i 35 A M A AT E L8y (Chalk-Harrod #LE D). 2 Jush, F REZHEMKR (2-
Ld+CoClo/NaBHEt; ) 78 7] LLH# AT J& & B il S Bt RORL, 2 P 2 & e R Bt 4 R, 72922
B AT 48 I JRL B E A A A Ak A SEREMI AP (PR3t Ry Chalk-Harrod HLEE ), > KB &R HY AL
BT (B 2-6): ®IEAAF 2-Ld-CoCly £ = Z E A A A4 A R BE ST B 18 L T A ok 5 B4
fr2-1, 25, WIRTHAEA RIS A ey s - R ROR B E AR 2-I. BB, 2-I1 5%
A& c-RENMERGEE T AR ESENN. BF, REERIXGE S EY
Fren s, AR A A 2-TIL. ARIE AR KR P A A, IR N B
WIFP N R Re BRI, A RETBHARMN. 25, REFWH 2-IT 582K L
Eo-BENMERGE R FIHBEEGENT ., FEROE, GEADFHELRNELL
BRI f £ L # H/D BB e itk > FF L 2 & H kR

. standard conditions SiH,Ph
pe” -SHPh 4 H:SiPh il (eq. 2-3)
SiH,Ph
0.5 mmol 1.1 equiv. 2-3a,95% yield  (CZY4084)

+  DgSiPh o
nBu 8 BU /Si(D/H),Ph (eq.2-4)
94% D 86% D
0.5 mmol 2.2 equiv. Si(D/H),Ph

d-2-3a-1, 96% yield  (CZY4085)

SiH,Ph . standard conditions ' ;
nBu/\D( +  HgSiPh nBu SiHPh  (eq. 2-5)
90% D i
SiH,Ph
gZSYn;T:; 1.1 equiv. d-2-3a-2, 83% yield (CZY4158)
>99% D noD dﬁt?q@@’ >99% D
> D . standard conditions i X
,prM + H3SiPh iPr SIHzPh (eq. 2-6)
2 2
SiH,Ph
0 ; CZY4162
0.5 mrg;lYEiifs/; pure) 2.2 equiv. 4-2-3q, 6% yield ( )
L-CoCl, L-CoCl,
H— S|H2R2 ) H SiH,R?2
NaBHEt3 R SiHR NaBHEt3 -
! ) ! R SiH,R
L-Co S|H2R L-Co S|H2R
Rl-—= 2 SiH,R?
— H—SiH,R
H—SiH,R?2
First hydrosilylation Second hydrosilylation R1/\/SiH2R2
SiH,R3
if add H—SiH,R3
1
S'H R? He ,SiH.R? S j
R 2 Hi | SiHR?
L+Co SiH,R? L-Co-SiH,R?
2-1l 241

B 2-6 ¥Ry R N ALE
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2.7 KE/NG

BATLABK ALk T ot ng (1IP) HBEAR, s s2 3L T SRt E R sm g 5 = St it
W L1-BBRNBEAMR N, ZFEFRAHET 2FUAMEARNE — e, REAR
JREERSER R AR ENE A AR AR R R BB AW AT A e E R
TR, RAEEHEEAECEAE, FlE&TRNE . ~HnEags gt —F#
ORFE-BR gt RE-E B, RE-EE, XUBAOIM —BA AN EEMEARERRET E
ZH9Re. AN, RAOVEART MM BT, GBFFEENTAREAMR M, U
R i AL I R TR L1I- A RRL, A & k& F (S — mE kA
T AR Tk, BIZ g7k, P B PR A T AR IRUF R & B AR R 4 v A
M FUM g, FHE-SRNFMEETHARESEN, REFRANFHERE, &
MERARAZE S LMW ERER, RATNAEEDT R TN ENT Y. RET (4
BE-RHWAR, WmRNAERTHFEERNELIRNE: Fh, HERBEFEER
W& N RE G RS T ik 2 3

AEHRMN TAEHRAFLAE F, Khalimon RAAE M #E T — Pl AR = FEEE T 1,1-
WEAMWRE, ZRNFES RE R M4 gatkd, EABREHAR. PERNT
TEZ A KM F —BT1A (2019 £ 2 A 28 HA KR L4), SEFAFHATFERAEL KT
SRAB U EA G B R AR R 1,1-R AR S ALK (2019 42 A 27 B& % &) Y RATRAA
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[PACI(n-C,oHy)l, (0.3-0.6 mol%)
/// + HSiCly [PtCI(CoHy)l2 (0.01mol%)  (R,)-3-L1 (0.6-1.2 mol%)  [O] /,\/OH
Ar ) 20°C, 18-24 h ' toluene, 20 °C, 1-7 days ', Ar
4.5 equiv. e :_----S}él-3 """ ' 5 examples
Ar = Ph, 4-MeCgH,, 4-CICgH, - i - 50-87% ylelds

! X _SiCl3 ! i ;
4-CF3CgH,, 3-NO,CgHy AT P : /'\/S'C'E»: 94-98% ee (R.)-3- ,_1

............................

B 3-1 /AR E AR R R KA AR 1,2- W A RAL
, WERMNF—FLRT REREENR N, #&T7 SHARNE —#LeY.
2018 4 12 A, Khalimon R K& T — Bl E A = F A A O 5 R E Ty 1,1-3 5
BN AL, KM ZRNFES AWK AEE (E 3-2a), 72019 4, [FRRAHZAHR
Ve, mAENEEMEFEARRE LI-WEEAR AL (B 3-2b), ¢ JLF[FE
i, ERRAAL LR T HEMH AR LI-REAMR N, R — M ESIATHALT
FIMRER P A TRFU, #1& T SR A MM T IE a0 s (B 3-3). 0% JL-F[FEE,
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RTERAAMLHE T R EMEREI R R E 11N Ea R (B 3-2¢),

F, BHERALAU2 A
WA (B 3-2d). °

A e A

SEIT BERCHRAA A N A RER 1,1-

(a) By Khalimon group Dpephos+CoCl, (5 mol%) SiHPh
i o, 1M
Z 4 H-siH,pn _BHE(10mol%) 1y 5
T™S . CgDg, 25 °C, 8 days SiH,Ph
2.0 equiv. 2 PPh PPh
one example D;ephos 2
Full i
(b) By Lu group ull conversion
3-L2:CoCl, (1-5 mol%) = | Ph
F NaBHEt; (3-15 mol% SiH,R? | M S
R1// +  H-SiH,R? 3 0 R 2 © N \i\‘)
2.2 equiv. toluene , r.t.,, 2 h SiH2R2 A N—CC{—N
32 examples Cl CI “iPr
R' = H, alkyl, SiRs; R? = alkyl, aryl 51-96% yields Ar = 2,6-(iPr),CeHs
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3-L3+FeCl, (5-10 mol%) ) )
Z . yesipge _EMgBr(12:24mol%) g SiHR 7\ \—
] _
R z THF, 30°C,60r12h SiH,R2 —N N /
2.2 equiv. A \Fe/ A
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Rd BaIIL<'yI, R“ = alkyl, aryl Ar = 2,4.6-Et);CeH,
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B(CgF 10 mol% .
R// + H—[si]' + H—[Si? (CoFs)s ( ) [si]’
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R=aryl, akyl 1.25-1.5equiv. 1.5 equiv. [Si]
[Si]" = SiMe,Et, SiHEt, 28 examples

[Si]2 = SiHEt,, SiH,Ph, SiH,nBu

Bl 3-2 I 4B =K Lewis BR1E ML BY AR om B 1,1-3UEE AL R

H—SiH,R? (1.0 equiv.)
Co(OAc), (2 mol%)
Dpephos (2.4 mol%)

(a)

H—SiH,R3 (1.0 equiv.)
3-L2-CoCl, (3.0 mol%)
NaBHEt; (9.0 mol%)

toluene, r.t., 3 h

Xantphos+*CoBr, (0.25-1.0 mol%)
3-L4+CoBr; (0.5-10 mol%)
NaBHEt; (2.25-33 mol%)

toluene, r.t., Ar, 48 h

R SiH,R?
SiH,R3
4 examples
72-84% yields
97-98% ee

R SiHAr,
SiH,R?
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93->99% ee
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Me N | ﬁh

Sy
N—Co—N
CI C| “iPr
Ar = 2,6-(iPr),CgH3
3-L2-CoCl,

Ar”

X

Me 7
Say
N—Co—N
\ g
Br Br tBu
Ar=2 4 6- Me3C6H2
3-L4+CoBr,

Ar”

B 3-3 518 1L A B ik R sl OE A 3 B 1,1- 308 S AL RORL

0,
1// NaBHEt; (6.0 mol%)
R toluene, r.t., 3 h
(b)
, H-SiHAr,
1// 1 equiv.
RE, H-SHR?
1.2 equiv.
BB AE A R N B BUR —

B2 H A
RS
L bR A,
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R1/ 25equy.  foluene, 80°C, 4-24 h R1ONAR
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12 5 . pR2 R3=
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B KRR oW KR P R (R B R E SRR AL R T, B A A 4 M TR BB A
AR ER — A MBS RE., S FWAST, RIVERET LR RGN & 5
WK B . KT, TR E ARG TER, RN RSB AE A,
ARBMBERRE, ATTHNELEAE LW EY, ERINALENSERBRED K
SAR B L, O B B — BB 0B R AMR R, S E R
YV B BB B R B T KR e, AT B B B SE TR Ak, B E
BALTE®E: (D He-BEREERACE, REFEXMREELHTA; () REE
FREFE - SRAMHRBRER; 3) FERERSMAF BTN, BETHMEK
Rt )f B AR LY BASHENEERANRN " REREREE 4K EHS
R BB B ARG S%, Bz, AFERTEREMESY, BE
SHRET AT E—F RN AT,
3.2 KBkt

B Z TR P00 RATH I LB TR se 5 (OIP-Co) fE A LAIE, %2
MEILUE-KBEMENTELAMWED KBEALRKE URD KEAN/ALRE, #
BA K EF AR (B 3-5,eq.3-1 RAVENTHEETRELANEE, S a
FEHPEELEREN AR RGN H NG T, RE, RRTPHERYH 5K
R # A h A, 5 o B ERR N A RIZEE WA . 26, KESNH 5K
REBEGROHN - RENRER, R THEREWME Y. BE, $BYMH5
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=
OIP+CoBr; (5 mol%) Me N | (0]
/ . NaBHEt; (15 mol%) SiHPh, SiHPh, N \J
+ i +
Ph 22072 TELO (050 M), rit, 4 h Ph)\ Ph X Ar” N—CO—N (eq. 3-1)
BI’ BI’ Bn
3.0 equiv. Our previous result 35% yield 38% yield
98/2 bl Ar = 2,4-(Me);CeHs
OIP+CoBr,

B 3-5 EREWATEFAR
BATLLE T H (0.50 mmol) A#-E K4, LL-FEKE (1.0 equiv.) 1EAF —FEHAN
KR HEEJR, DL OIP=CoBr, 4 B L7, LA =4 OIP+CoBr, & #J NaBHEt 4 7E ik 7, LA
WEsE (1.0M) AER, #THK. B4, 10 LB - KERIEANE —F R LI HE
SRAHFATRED REGAUR N, ZEBHER—HEE T mA 7 —FENR, LI & BE
o ZRE SN AH A TRAR, FRUCAESNRE L EEY REAWMHEN biF
eI LRER., TR, £F—FRESHHE, EEAANKYE T, RITAER—REE
# fm 5.0 mol% Y XantphoseCoBra 18 % & — 2 & & 0 B9 w4 7], L1 10 mol% Y
NaBHEt; 7 iR Fl, 1.5 Y &0 KEEK A F =5 KSR A #H AT R, &R 24
/NEFJE, ROBLAE DL 59% M AZ 77 K B — A AR Z R 6 3-1a (3R 3-1, F 5 1D RN
FTEWEI YN o FEREFEK (26%) UK o-EEHEH AN T (8%). YE S
SR E LB FRA T HATE, KRB =R #—FRE, L8~ F 7k 80%(Ck 3-1,
F52), RAMLZATHENmELEME A. Y%L XantphoseCo IR A E F 4 4% T,
FEEEE T (G 3-1, F5 3). 4% — 55 A1 Dpephos 5t & BINAP 1€ 5 B (R B,
SR R AR — B A B MR G PR N T 3% Gk 3-1, 5 4~5). Y& — S RANTH
IS B A e, TN B 3-1a MEE T AT 1%, &A, BIZ af-REAMLE
RBLARESME H: W& (0.50 mmol), =75 EE KT (1.0 equiv.), OIP*CoBr: (1.0 mol%),
NaBHEt; (3.0 mol%), THF (1.0 M), Eim KN 5 4%, #4T a-BE AWK I; Z/E, WA
Xantphos*CoBr; (5.0 mol%), NaBHEt; (10 mol%), — % & (1.5 equiv.), 25~30°C K i
24 /NBY, HAT B-EEEAMNR P .
EEIT KW o p-FEEANE, BAEZ i TRERBEFEE, ERORLE ao-
MEAMRIL, £ 2017 4, Pawlu¢ WAL LI T NaBHEG BB EE L KEA MR M.
DFT HHXH, AR A ETRP R ALE FHREERBAB THIE. BAREN oK
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BL, RO T £ AR R B 2 oLV BR 0 F F AR, HI AT & — i - A ik
B, PERTTERERT, RATAEE D 7 8 NaBHEt; 892 16 A T L3 o- 4 2 5L 1Y
& 3-1 RO af-LA R a,a-F SRR HY 5t AL @

H—SiHPh, (1.0 equiv.)  H—[Si] (1.5 equiv.) [Co' ~#
OIP+CoBr; (1.0 mol%)  [Co]? (0 or 5.0 mol%) Me “ | o
/// NaBHEt; (3.0 mol%) ., NaBHEt; (10 mol%) _ SiHPh, o S [si N
Ph THF (1.0 M), 1, 5min |  solvent, 24 h Ph [S1] Ph AN 6N
T iRy o . I
E i 2 aﬁ-;egn::(;r:er a,F(S-.r]eglcSn.s'j)r;ir Ar = 2,4-(Me),CeHs
' ' 1= 9l Ij =9l
Pho > 31a 320 OIP+CoBr,
Fe [Co] F_LRNER FE (% RBEART
a.f-FFE 2 4L,C [Si] = SiHPh,
1 Xantphos*CoBr» THF (1.0 M) 59 CZY12027
2 Xantphos*CoBr» neat 807 CZY11195
3 Xantphos*CoCl, neat 77 CZY12028A
4 Dpephos*CoBr» neat 1.5 CZY12029A
5 BINAP+CoBr» neat 2.2 CZY12029B
6 / neat <1 CZY'12028B
a,o- W FE 2 A,¢ [Si] = SiH2Ph
7 / neat 70 CZY12030A
8 / THF (1.0 M) 40 CZY12030B
9 / 1,4-dioxane (1.0 M) 45 CZY12032
10 / toluene (1.0 M) 764 CZY11082
1V / toluene (1.0 M) 69 CZY12033A
12¢ / toluene (1.0 M) 74 CZY12031B

HK B (0.50 mmol), HoSiPh, (1.0 equiv.), OIP+CoBr; (1.0 mol%), NaBHEt; (3.0 mol%), THF
(1.0M), EZRRA 5 247, RARYT (F—FEAMN);w 3 wo[Col’, EH (1.5equiv.),
24h, BAFF (E_FEEAMN);"3-1a &K 3-2a WAZHL~F (TMSPh 4 W #%); HaSiPh; (1.5
equiv.), [Co]? (5.0 mol%), NaBHEt; (10 mol%), 25~30 °C, 24 h, &A1& (£ —F=HEA);
FRL 3k 15 B — W a.f-K R FAE; ¢ 48 7 %, ¢H3SiPh (1.5 equiv.), NaBHEt; (10 mol%), 7%
60°C R iz 24 /NEE, BARY (B —FEAN); RKEE — 8 aa- X874 K./ NaBHEt
(5.0 mol%) (% — # & A 1t); ¢ NaBHEt; (15 mol%) (% = # &A1),
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aHEAWR R, FE—F AL BEANEUREZAERRA. £ af-NEEAMHEEERTE
#, HATR I L % = 2 KA XA N\ NaBHEt T 1~/ XantphoseCoBr, B, KW Z F| a,0- %
BAMNFHEAER (& 3-1, F56). 3#H, ao-FEES - KB FRERE 10 mol%
NaBHEt; B/ 7 £ T, T 60°C #it#f 24 /NA, IR A& BAF 9. KA EEH KK EHNH
a- V& ERE A (eq.3-1). RAVERTEE ZREEHAEITA, TERINMAT L E/N
WK, TER R D KSR e £a F, RATW KB R LR #EH NaBHEt T
60 °C K iz 24 /NEYJE, HATEE]T T10% 20 7= £ 0 5 % — a4 3-2a (% 3-1, F
. WE, RAGER Gk 3-1, F5 8~10) LLE# = NaBHE: WA E (R 3-1,
FFE11~12) Wt g3, 4% EMEHER, %= NaBHE 8974570 & % 10 mol%Hf X AL
MR EE, KL T6%0M 40 B =2 REE a4 3-2a (k 3-1, F5 10). R4,
WIE o,0- W EE BN RN ATES R K B (0.5 mmol), —F EEK (1.0 equiv.),
OIP+CoBr; (1.0 mol%), NaBHEt; (3.0 mol%), THF (1.0M), Z i8R 5L 5 44, HATE—F
o-FEEA R B Z )&, fmA NaBHEts (10 mol%), =4A&k (1.5 equiv.), T 60 °C K i 24
/NEE, HATE ZF - AR

SiHPh, NaBHEt; (10 mol%) [ Ph,HSi_ SiHPh,

+  HySiPh,
Ph toluene (1.0 M), 60 °C, 24 h Ph
n.d.

CZY11083

} (eq. 3-1)

0.25 mmol 1.5 equiv.

3.3 RWERGEFR

FEATER L AT, HATHIE o,p- % BR N EE S A Y R 796 Bl 04T T R Gk 3-2),
B, AALHAEMCEFERAR (AL, B, A WRZREMGHHERTZK
KL (3-1b~3-16), A EFRIFHFE (52~87%) #l &M M4 — B A4, £+, frfl
BAHARAL R R RS = oA T (3-1d). HEFH4-FEAE 3-1g), AHF
# (3-1h) DURBEFH 4-KFE (3-1i). 2-8 (3-1j)) BHARWEL RN A Y e RITH
WA R 48 R A, R IE R TRAFE 2-BETRUR 1-BE T et
t (3-1k,3-1D. RN ¥ ZAZBE (3-1m), FEE (3-1g). FHL (3-10) £EREA. Ik
o, RETNAW ARG TEN T ZEHRNELAN B-1n), 4, = 35-ZFERH)
B AT 3 TR AL RORT, OB B DL T2%H9 72 2 A R kBT B AT — B A4 (3-1p).
BA A Wm S AN T URATRN Ak, #feREHH M TEELENS —ENE
Y1 (3-1q). T H, EZRME—FME ZF AR T — e, 7 a9 X8 8 o] it
B 0 R AT A B R R, BT SR ALN R KB R AR A R (B 3-6).
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& 32 RLHREMAD af-FEGMN KRR R & B

H—SiHAr", (1.0 equiv.)  H—SiHAM, (1.5 equiv.) | N
OIP+CoBr, (1.0 mol%) Xantphos+CoBr; (5.0 mol%) Me N/ (0]
4 NaBHEt3 (3.0 mol%) NaBHEt;3 (10 mol%) SiHAr',) N\id()i,\}
Ar THF (1.0 M), 1t, 5 min neat, 25-30°C,24h A SHAr, 1 AT e, o
0.50 mmol exclusive regioisomer Ar = 2,4-Me,CgH3
OIP+CoBr,
) SiHPh, SiHPh, Me SiHPh,
SIHF’hz_ SiHPh, Me SiHPh, SiHPh,
Ph SiHPh,
Me
3-1a, 80% yield 3-1b, 87% yield 3-1c¢, 79% yield 3-1d, 52% yield
(CZY11195) (CZY11187) (CZY11193) (CZY11196)
SiHPh .
s SiHPhy SiHPh, SiHPh
Me SiHPh, i . 2
Me SiHPh, SiHPh, SiHPh,
M MeO <
Me e 0
3-1e, 70% yield 3-1f, 83% yield 3-1g, 82% yield 3-1h, 70% yield
(CZY11197) (CZY11194) (CZY11184) (CZY12022)°

SiHPh, E SiHPh, SIHthl O SiHPh,

/@NSiHPhZ :/L /k _SiHPh, “‘O SiHPh; SiHPh,
Ph
3-1i, 67% yield 3-1j, 64% yield 3-1K, 72% yield 3-11, 76% yield
(CzY12010) (CZY12016)° (CZY12052) (CZY11200)?
SiHPh, SiHPh, SiHPh, SIHAI'2

MeO,C SiHPh, = SiHPh, SiHPh, SIHAF"Z
Ar' = Ar = 3,5-Me,CgH3

3-1p, 72% yield (CZY12157)
Ar' = Ph; Ar" = 4-tBuCgHy
3-1q, 54% yield (CZY13020)

3 -1m, 45% yield 3-1n, 59% yield 3 -10, 47% yield
(CZY12036)° (CZY12007)° (CZY12042)°

¢ FRER B A BE (0.50 mmol), H2SiAr’; (1.0 equiv.), OIP+CoBr; (1.0 mol%), NaBHEt;
(3.0 mol%), WEHH (1.0M), EXEKX N 5 24, AIRF (F—FHEAN),
Xantphos*CoBr; (5.0 mol%), NaBHEt; (10 mol%), H2SiAr’; (1.5 equiv.), 25~30 °C, 24 h, & A
R (B FEAMN);, > FK 5.0M), KL 36 /Nt (5 = 5 A 1k); © OIP+CoBr2 (2.0
mol%), NaBHEt; (6.0 mol%), & k" (0.50 M) (% — % # A ft); ¢ Xantphos*CoBr; (8.0
mol%), NaBHEt; (16 mol%), 36 /NEF (£ = FEAk), ¢ R 1 I (E—FHEEAN);
Xantphos*CoBr; (8.0 mol%), NaBHEt; (16 mol%) (% — 3 & A 1), > 20:1 rr,

SiHAr,
SiHPh, (€q.3-2)

Standard conditions A2 ——Q—>
H—SiHPh, PN
Ar = 3,5—(Me)2C6H3
3-1r, 72% yield
[Regiodivergent synthesis] ~10:1 rr (CZY12019)

H—SiHAr,

H—SiHPh, H—SiHAr, SiHPhy
Standard conditions A? —Q—> ph/K/SiHAr2 (eq. 3-3)
Ar = 3,5-(Me)206H3
3-1s, 80% yield
~15:1 rr (CZY12018)

B 3-6 X% #hMA K. “36h(FZFEAMN).
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TEAF W R R AF B T, HATX F HEWZ a,0- WA S R4 8 B 34T T # R (R 3-3),
KM S Z F A L7 & RO 20y = S AR (3-2a~3-2¢); REHE —FEHEAN
& 3-3 KLHREMAMY o,0-FEE A AR R A 36 B @

H,SiAr'; (1.0 equiv.)

OIP+CoBr; (1.0 mol%)

H3SiR (1.5 equiv.)

= NaBHEt; (3.0 mol%) NaBHEt; (10 mol%) Ar',HSi
Ar THF (1.0 M), rt, 5 min  toluene (1.0 M), 60 °C, 24 h Ar
0.50 mmol exclusive regioisomer
Ph2HSi)<SiH2Ph PhoHSI  SiH,Bn Ph2H3i><siH2CHan
Ph Ph Ph

3-2a, 76% yield
(CZY11082)

Ph,HSi

SiH,Ph
Me\©)<l 2

3-2e, 72% vyield
(CZY12126)

PhoHSI, it pn

Me
3-2i, 75% yield
(CZY11118)

PhoHSI .
ol 275l SiH,Bn

g

Me
3-2m, 48% yield
(CZY11123)

PhoHSI, o

3-2q, 73% yield
(CZY11124)

iH,Bn

3-2b, 76% vyield
(CZY11085)P

Ph,HSi

oh \ ;SinPh

3-2f, 66% yield
(CZY12095)°

PhHSI  gipy,pn

Ph
3-2j, 72% yield
(CZY12015)

PhoHSIL  siH,Ph

<o
o}
3-2n, 60% yield
(CZY12038)

tBu

5

Si :
tBu SiH,Bn
Ph)<

3-2r, 77% yield
(CZY11129)

3-2c, 89% yield
(CZY11114)

Ph,HSi

iH,Ph
Me0\©)<sl 2

3-2g, 73% yield
(CZY12094)°

Ph,HSi

/@)@inBn
MeO

3-2k, 60% yield
(CzY12012)¢

Ph,HSi

7
S
3-20, 68% yield
(CZY11147)

SiH,Ph

Me

o
Me H

Si o
SiH,Bn
Ph)<

Me 3.2s, 75% yield
(CZY11130)

SiH,R

Me

‘ X
Me = o)
o
Ar” / 2
Br Br Bn
Ar= 2,4-M6206H3
OIP+CoBr,
PhoHSI SiH,Bn

3-2d, 76% yield
(CZY11126)

Ph,HSi

SiH,Ph

3-2h, 53% yield
(CZY12093)°

Ph,HSi

SiH,B
Me

3-21, 70% yield
(CZY11120)

Ph,HSi

2 SiH,Ph
\ |

3-2p, 46% yield

(CZY11136)°
PAHZSI,  siH,Ph
Ph

3-2t, 31% yield
(CZY12149)

¢ R RN A M B HBIZE (0.50 mmol), HaSiAr’: (1.0 equiv.), OIP=CoBr2 (1.0 mol%),

NaBHEt; (3.0 mol%), W&Arkw (1.0 M), £EFm KL 5 4, @ARYT (F—FEAMN),
NaBHEt; (10 mol%), H3SiR (1.5 equiv.), 60 °C, ¥ (1.0 M), Ar (£ Z A 1b); > KA 25
INBE (B =B EEEAA); C R 16 /NBE (5 = 2 A A ). I NaBHEt (15 mol%), KR 28 /INef
(B =AM, ¢ RA 1 /N (B—FEEAN); I 26 /Nt (F - FaAf),/ 44-—F
#-2,2°-Ex % «CoBr» (2.0 mol%), NaBHEt;3 (6.0 mol%), H3SiPh (1.2 equiv.), T &% (0.50
M) (% —FrEa ).
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BELAEFE — 7 & — SR (3-2r~3-2s) HAEER. R RELFE ERF B~ (75~89%) &
R LS Z B A A, MDA 440-Z FELD 2 -BRHL R 1E O 8 — R A RN B D
het, P ZABKMEERTE - SHEAL 320, EaTE—FRUENFERRK, RE
FERAUR 31%. TR CRMNAY R, A (3-2d~3-2h,3-2D VLR XA (3-2i~3-2D) B
RKL e EERTZRE. £, RRET@FEE TER (3-2d, 3-2¢, 3-2i, 3-
2K) LA B R e AR E (3-2£~3-2h,3-2j). M4, RRT (3-2m). KIAEYD (3-20). Bt (3-
2g,3-2k,3-2n). "% (3-2p) UURRAFER (3-2q) EmELHTEHEEZE, Rk
DIREZERIFINFE (46-73%) 4 AR (S — BEHAH.
3.4 HERM

e, RAI TR KT T HR (B 3-7). KW af- 5 BN E A A R
A 7 K 2 FE R T AR 7= R R XA FE M 5 mmol FAEHY KRG8 UL 81%H 4 &
FERG & 1.9 HHIAF Z B A 3-1a (eq. 3-4). T, 5 mmol FAEH K M aa- £ B
BEMNR R, EERAH T, BRANFEN, TERERRL T, F—FHAMRNNEE#
7 4 % = 2% NaBHEG R EEE R R =& T BB T4t B b, ROTERT & — P&
AN ELEE 0.4mol%, 5 mmol AAL K KR RE LA 48% 1Y 7= % #| &8 — & (b A 4 3-2a(eq.
3-5). EREEELBANEHFHRT oAU, Wkt —FRATERUNZE, 3
mmol B F R AAL RE LA 82% Y 7 B 7= R &4 1 iy e — 64 3-2a (eq. 3-6).

S dard d A + ! q 4
/K/SIHP 2 ( )

H—SiHPh, H—SiHPh, 3-1a

1.9052 g, 81% yield
{Gram-scale reaction] (CZY12020)
H—SiHPh, H—SiH,Ph
onatl{ PhaHSI, SiH,Ph
Standard conditions B K 2 (eq. 3-5)
Ph
3-2a
0.9511 g, 48% yield
(CZY12150)
SiHPh, NaBHEt3 (10 mol%)
+ H—SH,iPh 3-2a (eq. 3-6)
0
Ph toluene (1.0 M), 60 °C, 24 h 0.9673 g
3.0 mmol 1.2 equiv. 82% yield
(CZY12194)

B 3-7 %% RN, “ Xantphos*CoBr2 (3.0 mol%), NaBHEt; (6.0 mol%), H2SiPh (1.1 equiv.),
T 26 °C KB 36 /N, RAKRY (F = F A ); ° OIP+CoBr; (0.40 mol%), NaBHEt; (1.2
mol%), WA (2.5M), @ARF, R 20 44 (8 —FEAN).
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3.5 HLEHR

BN EBEREENR L T oG EBEEANE U T WP INERE, 4T alf
W p-EE AR, oW B S AR Z KT E XantphoseCo 18 14 T B KR ] 13 21 1y —
AN A d-3-1a-1 (eq.3-7). HF, a-BHEE FWHEIEFTH 0.65 WA AR, KHR LK
AP REFAE Co—H W, #if Co—D FHRZ AMEARRBEEENARAR, "X
B, p-rEA PHREIAE T aEiB i Co—H Mt 5§ AREIK K A A AKX #H, HHEA 034 1
ABAR. WA, U8 a-8 CEAD H 0.84 BRI p-3AMEE AR, HHARMKLK
HRAE a8 A BB 2 BN, ZERKW, HERITHIENE Co—H #a, WetdT
AR E, RNAEE—XREEE, REERES B-RAENTES M, L&

Xantphos+CoBr; (5.0 mol%) g—_eglg Ph
SiHPh, _ NaBHEt; (10 mol%) I(H/D)Ph,
+  DySiPhy S Ph— Si(H/D)Ph,  (eq. 3-7)
Ph neat, 30 °C, 24 h o 82 5 X 0.66D
0.25 mmol 1.5 equiv. . “~~No D detected
d-3-1a-1, 92% yield
(CZY12136)
SiHPh, Xantphos+CoBr; (5.0 mol%)
. NaBHEt; (10 mol%) SiHPh,
x~H + H-SiHPh, 3 _ (eq. 3-8)
Ph neat, 30 °C, 24 h o - SiHPh
D 96% D i '
No D detected--- 0 é6 D
0.25 mmol 1.5 equiv. ’
d-3-1a-2, 89% yield
(CZY12070)
0.000500 0.000500
0.000400 0.000400 =y =0.000098 x + 0.000013
R==0.9960
% 0.000300 R 0.4724 z L
= < 0000200 o«
= 0.000200 @ Q@@ @ & o
0.000100 0.000100
0.000000 0.000000
1.00 2.00 3.00 1.00 1.50 2.00 2.50 3.00 3.50
[vinylsilane] (M) [Diphenylsilane] (M)
0.000400 100
0.002440 x - 0.000014 ot
y=92 X SE:U
0.000300 S
@ R==0.9793 .. = 70
O e o o 60
= 0:000200 o . 5 50
< 40
0.000100 > 30
20
0.000000 10
0.0400 0.0600 0.0800 0.1000 0.1200 0.1400 0
0 50 100 150 200 250 300 350
[Co] (M) Time (min)

Bl 3-8 a-Jf& A EEHY p-EE AR B3 7] F 52
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B = E AL T HE A B IX U B XU A SR

kRS o EE R A S . WA, T XantphoseCo ML T, B-BRAE AN o-¥F H B
%”m%mmﬁrﬂﬁiﬁénﬁawﬁﬁ#z@% %, #—HHEIET ZEANRAT
REAAE —HRBEFEE (eq 3-8, , BRAVTRT Rtz %% (B 3-8), #
BRI B R U R SRR R R Rm. — R R R,
5 /1% £, T XantphoseCo MM a-WFEHEANR N, HEEEXRIAAZTFZRN, W
Z R A YT A0 XantphoseCo MM XA —RA ¥ X 7. RERKH, KESEWHE X
KE B -8 B o R AR RE B R B SR

T o BN - AR, REXHAEF, > R 2 # 1 NaBHEG 14
MASEBIETMAEN. HF, %%ﬁﬂmuﬂﬁ%~ﬁxaﬁﬂ,ﬁﬁ%&ﬁka
BHHEE FAERREUREENMRENR AT T, #MRERLHL L. VT EIERM
AW R AE F PR, RITEAT TS ERBEAR: TRBECIHRHEEE (m-Me,
m-H, m-Ph, m-OMe, m-F) 7£ 10 mol% NaBHEt; #7148 1t T KA 1 /NBF,  Ho 3% 2 A1 JRRE 38 22 i
Z 5 TR 2K FR B HE B o F R XS RRE B B0 o S XS RRE B B AL R G R B e B A
BRREFH o-EOHEUINE, RIVEET —FHENE p=~10 WEL (H 3-9),
PR RIF WA T R LA 8 RO AUB T K,

=

Hammett plot

SiHPh, i PhHSI. SiHLPh
G . HsiPh NaBHEt; (10 mol%) G 2 1H2
toluene (1.0 M), 60 °C, 1 h
1.5 equiv.
— 0.50
T
>
§ 040 1 ®
e m-F
. 03 | e
= m-OMe .."
= 0.20 m-ph S y = 1.0013x + 0.0531
2 e e R==0.9419
i) ® ..
010 | .7
m-Me _...1/
o000
-0.10 0.00 0.10 0.20 0.30 0.40
-0.10 c

Bl 3-9 Hammett g £ (%25 58 BUR 2 % 2 o~ R B SCHER 20
AETULARURBAT R T, CXORANTRE T LTI aRENE (F 3-100. &
%, RmELKN a- AWK B FEREYM (3-1D) EHL >0 OIP+CoBr: BT 5
NaBHEt; & — % Bt RN A& R =AM (3-D, 25, WEEHENEI S =S 3-1 5
G, ERIGEEEN 3N, BE T ERRA L o- R E oMK B £ KR R F
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BARENMN 31, TRE - MENER, E)5, T XantphoseCo 1k i iF & & B &
IR, KRS A WA (3-111) 214: XantphoseCoBr: 81 & . 7| 5 NaBHEt; A 4 i
AW 3, %53 5 oG HER £, e, HEESEIMM 3-111 £ AT
AN R BT P 3-Ve Z )5, AWM 3V 5 - F AL A o-#E N E
AR Z RN B A AW 3-11l, T RAEMIEIR . T NaBHEt BT a-BE AR N %
B, R &EN[BHEG] M A%, ¥ HA*BUEERE R o E-a-XERAE T,
R TG =AML ATRM (VD Mt —FEE. P25, FEK3-VI 55
WERBL, B4 142 3-VII i A2 & ik = 41 9F B 4 NaBHEts.,

NaBHEt,
—_—

[Co]?-H
3411

Xantphos+CoBr,

RDS
H—SiHAr,
SiHAr,

SiHAF
~-[Co]?—H 2
AT NNt
[Co]'-SiHAr, 3-lv r

= 3-v
/ ------------ \/
Ar/ 341 ! /SiQAr’Z !

________________________________________________

Ar';HSI s,H R
on\g

B-Hydrosilylation

OIP+CoBr,
H—SiHAr',| NaBHEt;

a-Hydrosilylation NaBHEt;

a-Hydrosilylati

SiHAr", H-SiHAr, o SiHAr,
X [Col! a e—>BEt3
3l AT3vi --BEty
Ar2HS| S|H2R
H-SiH, R Ar Na®
3-vil

B 3-10 7T &k iy R ALFE

3.6 7= 4 ey b

EERT RAARE, RITSH &N b mHATT AR E. XL LA HE
HEN RN EEE, THREMATRAEAN, #lEANERA Y, KA 1.0 LE
W AR 7 — B4k, Ll Karstedt B R 4 A, DA ARRE A B, KL AL A
EERAEAMERANER Y (B 3-11), 2 4Pl 3-1a 5 3-2a FH #EK, 5 14-=
UIEERZAERGEDME, R 276 KE&EREW 3-3 E A 3-4, R4 3-3 0
3AHFARGNESN ) TE My, BRLERSFEE (GPC) W E, 3-3 13-4 i1 M,
B4 A 4 14,290 F7 21,830 g/mol, H % 4 #ig4k (PDI*, Mw/My) 47| % 2.89 F1 451, X
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R AME—LENNER L — AT A7 WAREF AR ERITHBEREE. B,
KA 3-3 K 3-4 W E I GEREFEREBA T AFUHENIK. £4RR6HTE, O
A EERAEREA RN R EMRE2 IERBEARNITLERDAAT 1.6, Hlu,
& Brook RAAAR T ETHEREENTRRERR P UREGHSAXENRES
b2 eI R E R T A Al 1.58 F11.59, ERANTAFIFF, RE4H 33344554
& 1.83 LUK 1.69 ym b E (B 3-12). kR &, B 647 3-3 I LEk (vo) 3£ 3] T 44,
KPR GHEABN, FHWEAEWEMH AT HR . REMHF NE R S AT LE
B3 AT RN, TR A4 3-3 B H 1.83 BT R R E B, LaE A& wlbBay A N4, X
B FEANREYTEE D, PRB g, RNEETELNEREGY (B 3-1D, #
B, BT RAEM36 AT HSXBKERT RENAMBIE, HUREGMHEARITHWERE
MU RS LR (ng), B ERTL 1.67 £ 1.72 (B 3-13), SHERE LI, — %k &
EECRBERFRENERA, SEREWHITEEFF WA, £ - MEMHRT
e B AR A ERINEIR (3-7) BMA MR P FINKI (3-5), FEITLEME NL4R
BT T M. %% 4% 4 Lorentz—Lorenz 77 A2 B # B 1 [6] 2 A X 4y 47 o F el vy, 102324

— _ Karstedt's cat. (1.1 mol%) Ph PhPh R
31or3-2 + — — ‘[7& SI / 12T}

1-2 THF (0.50 M), 68 °C or 80 °C, 2-3 days
0.40 mmol 1.0 equiv.
Ph PhPh Ph < > ph Ph Ph 2y <:> Ph PhPh ph . .
‘[7S| S' // S| 7 ‘[7SI SI 7/
Ph ) )
3-3, 97% vyield 3 4, 78% yield 3-5, 95% vyield
M,, = 14,290 g/mol M,, = 21,830 g/mol M,, = 26,690 g/mol
M, = 4,950 g/mol M, = 4,840 g/mol M, =7,120 g/mol
MM, = 2.89 MM, = 4.51 My/M,, = 3.75
ng=1.83, vy=44 ng=1.69, vy=14 ng=1.67, vy =39
(CZY12191)° (CZY12192)° (CZY13010)°
Ph Ph PhL\1 Ph PhPh ph < > Ph PhPh Ph . .
‘[7S| S| 77 ‘[7SI Sl 77 *[7S| Sl 77
3-6, 92% vyield 3-7, 97% vyield 3-8, 96% yield
M,, = 22,010 g/mol M,, = 13,720 g/mol M,, = 27,680 g/mol
M, = 3,140 g/mol M, = 4,300 g/mol M, =6,110 g/mol
My/M,, = 7.01 Ph M, /M, = 3.19 Ph M, /M, = 4.53
(CZY13011)° ng=172,v4=15 ng=171,vy=17
(CZY13014)° (CZY13015)°

B 3-11 BAYHA K. @ ZFA A 3-1 % 3-2 (0.40 mmol), =% (1.0 equiv.), Karstedt
BAF (1.1 mol%), WAL (0.50 M), 68 °C = 80 °C, K i 2-3 K; HHAHFE (M)
UEEH S TE (M) BiERBEEEGPONE, HARHEER, BELEEFE
HATRE. REWIT L EREE K ENILE 3-12;° 68 °C; © 80 °C.
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1.9

1.85 \

1.8

1.75

1.7

Refractive Index

1.65

Ph PhPh

Ph

1.6

3-3 (CZY12191)

1.55 o «Fhs.PhZ.h %—@—\% 1 69

3 4 (CZY12192)

15
400 600 800 1000 1200 1400
Wavelength (nm)

B 3-12 B&H 33 K 34 R E(na)e [na Btk 587.6 nm AL HIHT AT BT ILHK va =
(na-D)/(nene) (5%, neA® ne 451 486.1 nm LLR 656.3 nm 3K AL By 47 4 %)]

18

=
<)

Ph PhPh ph 18 Ph PhPh ph
Ph PhPh ph i/ —
x {*S x Si « Sl
3} i — ] >—’ )
T T
s / 3.5 (CZY13010) S175 Ar = 4-PhCgH, 21 f Ar = 4-PhCgH,
s o =1.67 $ 3-7(CZY13014) ° 3-8 (CZY13015)
3 =39 ° ng =172 2 ng=1.71
g Ve g 17 va=15 g 17 Vo= 17
[} [} “d-)
o a4 2
1.65 1.65 1.65
16 16 16
300 600 900 1200 1500 1800 300 600 900 1200 1500 1800 300 600 900 1200 1500 1800
Wavelength (nm) Wavelength (nm) Wavelength (nm)

& 3-13 R 4% 3-5,3-7,3-8 BT X E(na)o [na AWK H 587.6 nm &L HIHT 5 £, T N #K va=
(na-1)/(ns-ne) (25, neF ne 45| A 486.1 nm LLK 656.3 nm 3% K 4 B9 47 4 %))

3.7 RENG

AEAE, KNELEAEMRE, ZHATKBEBLRERORE MY ERNER
WREL, AT ap-UR ao-RFEFE, A RBEFET - HeKT A8 HEAR
B4R Z B e U R B R e, R OIP«Co MEMLEY & KA AR B R AL £
B oW R AR, KRR BERT —EAAELY o EEEANURE, TEARER
o REAFREWERBAZLE. NEZRFAREKHA, akﬁa?&@é}’]ﬂ B A KR B T Bt
BT B A T o-F AR a-# A KON U 7T A 3 i NaBHEt; 8 1 fiL &
HHNEHRT. Tern —mhamar s M Ea%, BN TELRGEAMRK MU E
SERAY. BAHENNREEANRE, —HMemE 7 £ Z R R £ KA

70




S BRI AR S U DX U B XU E S S R

HA—REHSTENREY, &e ¥k 27,680 gmol, XEREMARFITAE, KE®
K1.83; BB, DAATREWE K, K&k 44, KEFIERGMEAE T RRL
FUERE, FBAER T REFM AT R

%3 > ik
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FHE G- F KR E R 80 7 a0 S R AT

41 BREEEAN

REEEE LA T ERERRREE - EEGHERTFEFHNEHERH AL
77 ¥% (Diversity-Oriented Synthesis, DOS), X H WAk . H L ENEB A EEENE, !
WERESBEANTNAR, REAESRNBETHEFAR, FERATLERET —
TR 2K S O R R AT A ) — S de RO RO T A X R
UR R R E Ik R b, AR R R AR R e, BRI A, BT
HELBENNXREEERMEERALHEN, BRNFTH, ERAETEFEZWL
RHF R T TEH L o R KRk g, 202028

NeRBUEMERRNERNERMLE, FEFENEEHEN, B—REEZWANE
RAIR, 4 Ed, BN AT EFa AN YL, AR N KL B,
Hib e a5 & am ke BIAAAE L E miE, KETGR, F 8T EmrE;
Wsth, EHAEY LM ERREEEFEWESEN, TEANFRANE RS, T E
W, FRAVRRET &M T E kG &M AY, W& R MR, 2w i A
REL (FRE—F, 1.42) ° HEMESMR R, ¥ & w6495 =R A &R K
BLB&S, M R, L EFEAS REMESHREABNEMN Y, RE|T EENH
—F i WA, B REM AW B X B R A R R AT R R

Wl B BRAE AN/ A R 2 7 — A E R &R A T . EAER R T4
ZHT, 2013 4, Hoveyda ¥R AL 38 T — {5 7 45 49y 7 7o 40 90 400 o o8 BER (8 1 B 1 0t A BB 2 R
FREA R F MR AL, #&T FHEMLEGY (B 4D, 4 ZEHERRFNFER
EENEEY, EZRNNETEFEIE, G5 RUHF Y ENMEE =& K. 2016
F, BRRAARET 6 FIR IR N A ey aE S/ AN R, (8RR =& i1 w,

pinBSiMe,Ph (1.05 equiv.)  By(pin), (1.1 equiv.)

CuCl (1.0 mol%) CuCl (5.0 mol%)
ligand 1 (1.0 mol%) ligand 2 (5.0 mol%) Me0 SiMe,Ph
MeO = NaOBu (4.0 mol%) NaO?Bu (80 mol%) \©N
MeOH (1.5 equiv.) MeOH (2.0 equiv.) Bpin
THF, 22°C, 12 h THF, 22°C, 24 h 77% yield
97/3 rr, 95% ee
© cl o Ph Ph
Mes™ S N-Mes o 8 . Ph
Mes = 2,4,6-(Me)sCgHs | | © \\S@N\Q
ligand 1 ° Me"
ligand 2

Bl 4-1 SR8 AL By BOE i F B AL/ BT A 1 RO
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H—SiHPh, (1.0 equiv.) AN
Ligand 3+CoBr; (2-5 mol%) ve. L o
. NaBHEt; (6-15 mol%) HBpin (1.2 equiv.)  PhoHSi _ [ ONT Y
// Bpin —Clo—N
Ar THF, rt., 5 min THF, rt, 10 h Ar Ar” N 3
6 examples Br Br Bn
39-78% yields | AT = 24-(Me)2CeHs
Ligand 3

B 4-2 S8 AR B S A A AL ROA

Bt ROR AL R RANR R (B 4-2), @ Jidh, 3 bR g Bk A S A0/ 80 Atk RE Y [X 38k 3%
FUHEFR AL AR R TR

EFEZFWNITEY, RONBLEHRNEANENL, RAFET ELHEENED ap-UA
B a,0-H9 00 R KR B, BRI H e R R IR B . AT RIOENHE
Wl mE A AL 10 DL R G B AL/ A B T4 @ LR BATE AR F 7= 4 B B e e %,
AEFPRTHENASBARSE, KERREFWTEHE L RE N & 5 SA/H
A RRL, KA R AL A T R B DX s R A R
4.2 R B &R A

FERMNZAARER E, P2 RAIUE T HE AR ERY, L 1.0 Y BN Kk
H7 B AR, DL 2.0 mol%#) XantphossCoBra 7 AT /L7, UL 3 A &8 = Z £ W A
WA ERIRF, FHEM R (HBpin) 1AM ARXA, UEEHRF AR, FHT 2K
BLE 2R ARG . FATK FL XantphoseCo B AL IE R B KA ALK B-W 25 B3l &
R BRI T AE N T B, ERENAEERT, £33 5 a4 0a a4 R A LR 16 /a9
SR ELE, WIEESHIRAI N AL 4-1a A £, 4-2a HRWEBN Y. Fi x5
FlefeiE (& 4-1, F5 1-4), RAVZA L TEBAEAER B, K #= £ R K@%
W, RELL 44% 00 BAZBE S 3 A AR R B EE AL A 4, HIXEEE K 20:1. ERAEH B-
W R K Int-la RAEHEA, RAZ - THAURNAREMAR. T£, RITEHA
R R H B B 30 °C /A FE 40 °C (% 4-1, F55), REFFE#—F EFZE 65%. [

, BMZAMEN R B AETEREETHT, EFEURARBRERHE-—FREA. K

REDL 87% I B R 5, >20:1 N R IR 0k R A4 4-1a Gk 4-1, 5 6). ¥
HRAFBHARBD 20 A SRR BREFEGEH THERpEEER L (R 41, 75 7-
8)o W&, MKW TEAMEH L AN/ MANMATER L FFERRAME A): HZ
(0.50 mmol), =K &EJE (1.0 equiv.), XantphossCoBr2 (2.0 mol%), NaBHEt; (6.0 mol%), £
Bt (1.0M), @R N 5 44k, #ATHAMRKN; 258 THEA, v\ HBpin (2.0 equiv.),

40 °C KRz 16 /NBF, #HATHREA R R,
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® 4-1 XM BL-UUR Ba-ik

hydrosilylation
H—SiHPh, (1.0 equiv.)
[Co]" (x mol%)

R S /B AR OBL Y A PR

hydroboration
H—Bpin (2.0 equiv.)
[Col? (0 or 5.0 mol%)

Q/B NaBHEt; (3x mol%) _ NaBHEt; (0 or 15 mol%) _ pp, SiHPh, . Bpin
Ph solvent i solvent Bpin ph/\/S'HPh2
: Ph/\/SiHth ! 41a 4-2a
.. Intda )
[Co]1 [CoJ?, Ar = 2,6-(iPr),CeHs

«@ML s

a-NTCo—N, N—Co—N _N—Co—N
P“ZP;“; ST oo oot ;fi;_{’gg;g;
K& #E  Intla 4-1a +4-2a
B [CoP W | | BERAGE
(4-1a:4-2a)  FE (%) £ (%)°
BB A A A KL ©
1 / toluene 7:1 58 26 CZY7017D
2 / THF 17:1 50 31 CZY7017D
3 / dioxane 15:1 64 18 CZY7017C
4 / EtO 20:1 37 44 CZY7100
54 / Et,O 20:1 18 65 CZY7187
6%¢ / EtO >20:1 / 87 CZY6186
748 / EtO 19:1 / 84 CZY6187
gaeh / EtO >20:1 34 59 CZY6188
B.o-FE DA/ AR AL
9 4-La*CoCl> toluene / 74 n.d. CZY6103B
10 4-Lb+CoCl> toluene 1:1 53 10 CZY6103A
11 4-Lc+CoCl;  toluene 1:1 64 8 CZY10131
12 4-Ld*CoCl> toluene 1:18 9.0 78 CZY6102A
13 4-Ld+CoBr> toluene 1:>20 0.8 86 CZY 6090
14  4-Ld*CoBr, THF 1:18 / 96 CZY6156A
15  4-LdCoBr EtO 1:18 / 84 CZY6156B
16/ 4-Ld*CoBr, toluene 1:>20 / 86/ CZY6140

@ R R A KK (0.50 mmol), HoSiPhy (1.0 equiv.), HBpin (2.0 equiv.), & A f%47;° 4-1a

77



RPN o o e S VAT

Bk 4-1 KL BJ- UK Poo- £ F 1 # F AR BL N Z R a

PLR 4-2a W AZ L B 7= % (TMSPh 4 1 #7); ¢ Xantphos*CoBr; (2.0 mol%), NaBHEt; (6.0 mol%),
Bl (1.0 M), ZWREAEERE S 28 (BEEANEH); A (1.0 M), 30 °C R AL 16 /Nt (Fl]
A1), 140 °C (B AL ), © TEA (AN E ), 25 7 %. ¢ Xantphos*CoBr: (5.0
mol%), NaBHEt; (15 mol%); " XantphossCoBr> (1.0 mol%), NaBHEt; (3.0 mol%); °
Xantphos*CoBr» (0.50 mol%), NaBHEt; (1.5 mol%), ¥k (2.0M), FiE4&MH RN 2 /Nt (B
A4 ); [Co]? (5.0 mol%), NaBHEt; (15 mol%), %7 (2.0 M), 15°C K i 4 /NaF (BRAAL
Z1¥);7/1.0 mmol #AZ,

M5, BIAE—FFWANTEENELA, BAFART KRS po-BEAN/HE
R RL . # P& 3| XantphoseCo [ LA{E AL p-1i 5 #9 -l S AL BT &0 X s 0, 1A b %k
1745 F A 57 2 FE 2] 0.50 mol%, & K a2 KRBT 8] 2 2 /NAF; [ 5, A9\ 5.0 mol%
HE —NERAA R BN pIEERN oA R . #RE ZARKSE XBE AT
B, TaRHTEWEER, RIOFET ZARKIRAANEE - LM AR LB H R
(% 41, F59-12), &%, W N LKEAMEE A 4-LaCoCly 1F 4 # A KR # Bl
BT E, RWERNPANFTHE LR Gk 41, F59). 4 OIPCoCl B A4 1E H # 4
R H R AA R G 4-1, F5 10-12), HATEET KM -5 A f/a- Tl E ALK 7
1 4-2a, T E, OIP Bofk P vk ok B BUR & 80mm KO A E M DA R X s B 4 LB
REFHTE8 4-Ld), REWFERRREEEFRERA, XTH2HTHT ET
RGBT S8, BEJE, # 4-Ld-CoCl # & 4-Ld-CoBr, 7 # — # K
R FFEBFE 86%, XIBEBEMET AT 20:1 (Gk 4-1, F5 13), (FH LB K IWAK®HA
BERlE Gk 41, 55 14-15), RMHRREFE Wl B REEAHENL. &5, KA
F 1 mmol MRS, KA E 4B = £ 74 86%, XH#EEM AT 20:1 Gk 4-1, F5 16),
AT R NATER M B, &4, BAK W T REEN Bo-5E S A/ EA B AR KL
% B: %% (1.0mmol), — K&K (1.0equiv.), XantphossCoBr2 (0.50 mol%), NaBHEt; (1.5
mol%), ¥X (2.0 M), FimK L 2 /Ny, #HTEAMRAN; Z )5, A 4-Ld-CoBr: (5.0
mol%), NaBHEt; (15 mol%), HBpin (2.0 equiv.), F 15°C K 4 /N, FHATHHE R AL .
BE—RAE, BRATH B-F G EEN oW SRR M Z T R A Z AL

TR BB Bo-FE S/ AN R R, RATE R TR ER £, Ll 4-Le«CoBr
K& —F RN BHA], F UL 4-Ld-CoBry 7 % = R Bl A5 o 48T, 4 RO £ —
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W HEATE, EAR 4 4-3a LB FAUR 39%, HINEH 39%H a-iF B KA A,
KA E A R S A RS & BT, FER T EARImERE (& 42, F5 D. T
£, BAT#H— PR T R EEM AR BN . R A IR AL E /N OIP BT ik 4-
LE A8 AR R ENR (k 42, F5 2), B3t —F, YR EE & TRk ok T Aot ve (1P
KB, RN ETH -SRI E T19% (& 42, F53). &5, BELEEK
TR I R AL IR E, BE LA 86% MY 4 B F= E | & a-Si,5-B H M 64 4-3a( Kk 42,75 4,
BATER R ZEN Bo-FE AN/ ENMMATESF M FRERMEH Co ZATER A Z 4 A4k
T BE (0.5mmol), — KA (1.0 equiv.), 4-Le*CoBr; (2.0 mol%), NaBHEt3 (6.0 mol%),
THF (0.50 M), Fia X FL 5 44%F, #ATHAMNRN; Z M TEAMAFTE (1.OM) A%
7|, F/m A 4-LgeCoBr2 (2.0 mol%), NaBHEt; (2.0 mol%), HBpin (1.2 equiv.), &K i 6 /)
Bt, HATMEANR A
H—SiHPh, (1.0 equiv.) [CoP® A

Ph THF (05 M), rt, 5min :  rt,10h Ph A N*C"*N

' BI' Br Bn
e ! 4-4a
f 60% yield Ar = 2,4-(Me),CqHs
oo oo . HBpin (1.2 equiv.)
i SHPh2 1 NaBHEt, (10 mol%) 4-4a 0.42)
il 0 i eq. 4-
'Ph " THF (0.50 M), rt, 10h 98% NMRyield (€4

LS , ' T (CZY8022A)

TR ER oa-BEN/MENREE, EZHWIESY, RINEELEZRNT ZRE
(eq.4-1), HR R =R NHKEEFEWACT, TERANTSRAEAALE LT #, 2% &
B e BEAMMEME o EE o WANERE FHEAA, RINBEERLTENELE
AR, Y TREMNEET o-FEE, ELLBEAANEMET, A 10 mol%Hy
NaBHEt; VL& 1.2 4 &8 HBpin T Eim#itf 10 Nat. &R, KA gk JL-F & & 4 R A
%é%mm(mwauﬁ%%%%,w%%%%w%%%ﬂ%%Nmmm%%%,&&

AR R A AHBHIRURBAE FHAER. Hit, RAVIMEURLmANT H5 10
mol%#) NaBHEt: K (B WA WK R, 3R A £ RE 4-4a IR HEEFAE 87% (K

s JFF 5. ME, HAT AR RSN mE NaBHEG & #6047 7 g, Kegdt—F
RAER (k 42, F5 67, &5, RARMIEEZE 40 °C I % /2 R AL A 8] £ 3 /N6,
KOBLREVL O1%H 20 % 7= R £ 7k 4-4a (R 4-2, J75 8). BAT AR AMESM D, #HAT
oo-FE A AR A, BT % (0.50mmol), — X&)% (1.0 equiv.), 4-Le*CoBr»
(2.0 mol%), NaBHEt; (6.0 mol%), THF (0.50 M), Fi& R i 5 2%, #THEIMRE; 2
J&, #fm A HBpin (1.2 equiv.), NaBHEt3 (10 mol%), 40 °C K AL 3 /Net, AT HIE R AL,
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R 42 KL af-UL R a,0-3 8w S A0/ A 00 KR 89 4 o ph AL @

hydrosilylation
H—SiHPh, (1.0 equiv.)
[Col® (2.0 mol%)

hydroboration
H—Bpin (1.2 equiv.)
[Col* (x mol%)

o B 0, 0, SiHPh Ph,HSi Bpin
" NaBHEt, (6.0 mol%) NaBHEt; (x mol%) 2 Ph p
Ph// THF (0.50 M), r.t., 5 min : solvent (0.50 M) Ph Bpin Phx
" SiHPh, | 4-3a 4-4a
' Ph
i _Int2a
[CoP® BN N N
Me l = (o) Me l = (o) Me | = 0 Me | = Eh
A A A
NG a9 ANTET ANTEo™
AT mler Ba M BB e " BB su B Br Bu
Ar = 2,4-(Me),CgH3 Ar = 2,6-(iPr),CgH3 Ar = 2,6-(Me),CgHs Ar = 2,6-(Me),CgHs
4-Le+CoBr, 4-Ld+CoBr, 4-Lf-CoBr, 4-Lg-CoBr,
(X dok 6 £ 1 Int2a  4-3ak 442
f—%%’ a [C0]4 . . 16%;‘(%%
(43addn)  FEEGY  FE%Y
o, B-FE A A KR ©
1 4-Ld*CoBrn; >20:1 39 39 CZY10093A
2 4-Lf*CoBr; >20:1 8 58 CZY10093B
3 4-Lg+CoBr» >20:1 / 79 CZY10093C
44 4-Lg*CoBr» >20:1 / 86° CZY8152
o, o-FE AL/ SRR/
5 / 1:>20 <1 87 CZY7123
6% / 1:>20 3 80 CZYT7127A
7" / 1:>20 <1 78 CZY7127B
8 / 1:>20 <1 91¢ CZ2Y8014

“ R R4 FE ¥ (0.50 mmol), HoSiPhy (1.0 equiv.), HBpin (1.2 equiv.), & A 173" 4-3a
5 4-4a WU HE P (TMSPh 4 A 47); ¢ 4-Le*CoBr» (2.0 mol%), NaBHEt; (6.0 mol%), &
B (0.50 M), Eim &R AL S 248 (BEA A ), [Col* (5.0 mol%), NaBHEL; (5.0 mol%),
R (0.50 M), Ei&R A 6 NEF (BIAME ), ¢ 4-LgeCoBrz (2.0 mol%), NaBHEt; (2.0
mol%), ¥ (1.0M);¢ 45 7 £;/4-LesCoBr; (2.0 mol%), NaBHEt; (6.0 mol%), M4 5 ¥
(0.50 M), ZFEE&HR S 24 (B A4 £F); NaBHES (10 mol%), A" (0.50 M), F
8RR 10 /NEE (B A4 F); € NaBHEt; (5.0 mol%) (Bl &t 4 #F); " NaBHEt; (15 mol%)
(B A A ), 140 °C KB 3 /NEE (BRA K F).
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4.3 J&HE R B AT

FATA EA KL B oy 2 & BraE S /B S R M 24T T R 42 7 36 B 89 3 50
B, AR B AT, XRE B.-RE A A/ A A KR B R H8 Bl AT 7T (R 4-3).
BN T FRAMBE, BFRETER (4-1b) ZHEEFEA (4-1c-4-1le) &

RENR A 56 fh, A= T B2 B9 B-Si, p-B & =Rl f a-4, Ko 8 = R N 72~94%, R ik#
&k 43 KRS - B/ AR R EY &6

H—SiHPh, (1.0 equiv.)
Xantphos+CoBr, (2.0 mol%)

a B NaBHEt; (6.0 mol%) H—Bpin (2.0 equiv.) SiHPh; Bpin
Ar—= - - i
her (1.0 M i 40°C, 16 h A\ SiHPh
ether (1.0 M), r.t., 5 min neat, 40 °C, 16 Bpin Ar 2
4-1a—4-1r minor regioisomer
SiHPh SiHPh, SiHPh, SiHPh,
Ph™ N2
Bpin Bpin Bpin Bpin

4-1a, 87% yield
> 20:1 rr (CZY6186)

SiHPh,
Bpin

4-1e, 84% yield
17:1 rr (CZY7020)?

SiHPh,
Bpin
4- 1| 91% yield
>20:1rr (CZY6194)
SiHPh,

Bpin

4-1m, 80% yield
> 20:1 rr (CZY7033)°
tBu

_H
Ph/\/S'

Bpin

4-1b, 72% yield
> 20:1 rr (CZY7009)>°

SiHPh,

p|n

4-1f, 94% yield
>20:1 rr (CZY7003)

SiHPh,

4-1j, 89% yield
>20:1 rr (CZY7004)

SiHPh,

Bpin

4-1n, 70% vyield
14:1 rr (CZY7026)°

4-1c, 75% yield
> 20:1 rr (CZY9012)

4-1d, 90% yield
> 20:1 rr (CZY6198)
SiHPh, SiHPh,
Bpm Bpln

4-1g, 62% yield
> 20:1 rr (CZY9025)>¢¢

4-1h, 56% yield
> 20:1 rr (CZY9024)>¢¢

SiHPh,
m”]

4-1k, 69% yield 4-11, 71% yield
9:1 rr (CZY9032) 8:1 rr (CZY8189)

! l S|HPh2 O

SiHPh,
Bpin
P O Bpin
4-10, 85% yield

4-1p, 68% vyield
> 20:1 rr (CZY7002) > 20:1 rr (CZY8195)

SiHPh,

Bpin

4-1q, 68% yield, > 20:1 rr ; 4-1r, 69% yield, > 20:1 rr

(CZY10015)>-e19

tBu

Me (CZY10013)>ef9
Ph/\/SI e ( )

Bpin

Me

¢ RRER B A A B (0.50 mmol), HaSiPhy (1.0 equiv.), Xantphos0C0Brz (2.0 mol%),
NaBHEt; (6.0 mol%), Z.Bt (1.0 M), Zi&& KA 5 44, @A R (BEA NS H); HBpin
(2.0 equiv.), TTI&EF], 40 °C R R 16 /NEF, EARY (A HE ), » Xantphos*CoBr, (5.0
mol%), NaBHEt; (15.0 mol%); ¢ Z.E (0.50 M) (BE G4 1); 4 50 °C (B AL 4 14); € 60 °C
(A S, R 18 /NEF (AL & 1); ¢ HaSiAr K& HaSiPha.
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MK 17:1 £>20:1, KA 4D E B-Si,a-B R FWWNE =4, 75, KA IR
WK A& 0T IRA 0 #4T BA-R A/ A KL (4-1f~4-1h). HF, 4FLaF K
BTRREA 4-1g) FERE -1 B, REBEE28EE TE, BLHALE ZFR
WK 4 T A S 2 (4-1icd-1§). 40, R AR EHEE (4-1k). FHHE 4-
1D, &% (4-1m) FEaHE, DRHRANERBAZAN, EZARRATERT 4-mEX
LM, EABARURFRENKE, R XBRFEEHHTE, ik 81
F 9:1, ZHFEHE (4-1n), WA 2-2 5 (4-10). 1-E2E 4-1p), TRWEE
R (4-1q~4-1r) L& TZ R AL, BELL 68~85% 48 7= R DA K 14:1 |>20:1 89 [X 3,
e 3 M ] AR X RL B =4

FEARER I A B T, EATHRE Bo-5E S A/ E A RS B R 4156 B H#HAT T 5%
A AL B (4-2b~4-2g). ARG EUAR (4-2h). B BUR (4-2i~4-2D) BIEK LA %
AE AR A 30 3% 40 4 XE 52BN B-Si, a-B BEFIAL &4, RO £ 44~92%, Xtk F M 4 10:1
£>20:1, p-Si,p-BEMAH A& . L9, REFE (4-2¢~4-2d,4-2h,4-2j~4-21) L
B F A (4-2e,4-2g,4-20) FURBIER L A-4 & o IA e # 1. ROA T A 2B E db
a8 F T (4-2c,4-2h). 4B F (4-2d,4-2k,4-20). FERFHEE (4-2g). B 4-
2g, 42D, HEE (420 F. HERERTEN T A 4RETFHRRMA AW, Wi, —]
REVKRRS (4-2m~4-20) DLR 2-Z 3 EZ (4-2p) AT IAFI# AL

TEARER A C T, KA RIE af-5 A/ A A KR B R 156 Bl AT T A% .
BT FE A A A S AL A A R B o-Si,8-B BB AL A4, BB 4 7 A D B8 B-Si, a-B
W& a4, B IP-Co W[ N p-FEEN a-EM, F—FHAMILFAENDLE
BIEEBEN AN T B-Si,a-BEHMM A, T, ZRBEFHEEASHERLTTLLE
AR BT AL, RAE MRy @E LML (4-3b~4-3e, 4-3m~4-30), <FfL
(4-30) AR AL — B (4-3g~4-3)) IR L6, R T A A E e B B R (4-
3e), e (4-3h). &FEF (43D, HET (43)). FHx 4-3m). BEEL (4-3n), &
£ (430); EZERALERT 3-WELHUR 3-RERCRIEA, R4k ms LS
k. desl, REEMAAERIT LA 1-L R EE (43K, 2-THEE (43D DR
AWK (4-3p). RBLEI 48 5 F K 55~86%, XBAFEMEH 8:1 £>20:1,

WG, ERERNEME DT, HARE a0-5 S/ A A RS H R4 56 B 24T H
Ko R ILREHS B —H £ B o-Si,a-B BEM NG, MEALCRMEENER, RAEFER

W R R E A E e B A A, AT (4-4b~4-4g, 4-4q~4-4s). A1 (4-4h~4-4i). 4F
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& 44 KLU EH po-FE BN/ A A K H R B ¢

H—SiHPh, (1.0 equiv.) H—Bpin (2.0 equiv.)
Xantphos+CoBr; (0.50 mol%) 4-Ld<CoBr, (5.0 mol%) iHPh
A @ B NaBHEt; (1.5 mol%) NaBHEt5 (15 mol%) /BQ”/ F/YSI 2
r——— > SiHPh .
toluene (2.0 M), r.t, 2h  toluene (2.0 M), 15 °C, 4 h Ar I 2 Bpin
4-2a—4-2p minor regioisomer
Bpin Bpin Bpin
Bpin SiHPh, SiHPh, SiHPh,
Ph/\/smth
Me F Cl
4-2a, 86% yield 4-2b, 92% yield 4-2c, 79% yield 4-2d, 77% yield
> 20:1 rr (CZY6140) > 20:1 rr (GJ11050) > 20:1 rr (CZY7094) > 20:1 rr (GJ11045)
Bpin Bpin Bpin Bpin
/@NS'Hth /@NS'Hth \/@/\/SIHth @S'thz
4-2e, 90% yield 4-2f, 73% vield 4-2g, 44% yield 4-2h, 68% yield
>20:1 1 (GJ11061)° > 20:1 rr (CZY8193)° 13:1 1 (CZY6145) 10:11r(CZY8055)
Bpin Bpin Bpin Bpin
Me\©NSiHPh2 F\©/\/SiHPh2 CI\©NSiHPh2 Me0\©/\/SiHPh2
4-2i, 89% vyield 4-2j, 71% vyield 4-2k, 62% vyield 4-21, 83% vyield
> 20:1 rr (GJ11051) > 20:1 rr (CZY7093) > 20:1 rr (GJ11053) > 20:1 rr (GJ11046)
B
pin SiHPh Bpin Bpin Bpin
i
\QN 2 :@NSIH% CIDNS|HPh2 I I L__SiHPh,
4- 2m 91% vyield 4-2n, 86% yield 4-20, 87% yield 4-2p, 93% yield
> 20:1 rr(GJ11047) > 20:1 rr (GJ11054) > 20:1 rr (GJ11055) > 20:1 rr (GJ11060)°

& AR RN A B #JE (1.0 mmol), H2SiPhy (1.0 equiv.), XantphoseCoBrz (0.50 mol%),
NaBHEts (1.5 mol%), & (2.0M), FiERK M 2 /Nt, RAGRF (AL M) HBpin (2.0
equiv.), 4-Ld+CoBr (5.0 mol%), NaBHEt; (15 mol%), ¥ % (2.0 M), 15°C X 7 4 /et (B A
A1), 2 B (1.0 M); ©0.50 mmol X R #AE, &AL K M 20 44,
£ (4-4j) BARUK ZBUR (4-dk~4-4n) HYIK L% & 80 A% TR M0 55 40 4 AR RS B e {8 22 4 1L
G, FFEAA46~91%. EFREAZHERDGEAR T (4-4c,4-4i,4-4j). AR T (4-4d,
4-41,4-4n) . JRJE T (4-de 4-4m). Bt4E (4-4g). HEEHR (4-4q). BEEHE (4-4r). TEHE (4-
4s) %, WA, @HE (4-do,4-4p) DAFEW (4-4t) B R4 7] 4 JFUA M0 4% 10 4 AR 2o R
WAL A4, TR 81— 5 Ll (d-du~d-dw) WE A TZRM; 74, S 44-ZF K
2,2-FRAE ATARES, DRERE (4-4x) DURTERER (4-4y) 07 F T2 & B A0/
SURN . ZBRAUMKTEZENR RN AY ao-REANK N, HEdHEAKEE
TRENHE.
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& 45 KLU EH af-F A/ AN KRB R 36 H

H—SiHPh, (1.0 equiv.) H—Bpin (1.2 equiv.)

4-Le+CoBr, (2.0 mol%)  4-Lg=CoBr, (2.0 mol%) SiHPh, Bpin
Ar U:B NaBHEt; (6.0 mol%) _ NaBHEt; (2.0 mol%) _ Ar/K/Bpin Ar/\/SiHPhZ
THF (0.5 M), r.t, 5min  toluene (1 M), r.t,, 6 h 4-3a_4.3p minor regioisomer
separable
SiHPh, SiHPh, SiHPh,
SiHPh, Bpin Bpin Bpin
Bpin
Ph
Me F Ph
4-3a, 86% yield 4-3b, 80% vyield 4-3c, 82% yield 4-3d, 80% yield
20:1 rr (CZY8152) 15:1 rr (CZY9058) 16:1 rr (CZY8181) 20:1 rr (CZY9006)?
SiHPh, SiHPh, SiHPh, SiHPh,
Bpin Bpin Me Bpin  MeO,C Bpin
MeO Me Me Me
4-3e, 86% yield 4-3f, 84% yield 4-3g, 77% yield 4-3h, 81% yield
20:1 rr (CZY8168) > 20:1 rr (CZY8188)° 10:1 rr (CZY8179) 14:1 rr (CZY8165)%¢
SiHPh, SiHPh, SiHPh, SiHPh,
Me Me O g :
4-3i, 69% yield 4-3j, 68% yield 4-3k, 67% yield 4-31, 72% yield
11:1 rr (CZY8184)%¢ 8:1 rr (CZY8185)%¢ > 20:1 rr (CZY8175)° 11:1 . (CZY8161)
SiHPh, SiHPh, SiHPh, SiHPh;
Bpin i Bpin Bpin
p Bpin J
MeS HO HoN H
4-3m, 75% vyield 4-3n, 69% vyield 4-30, 61% yield 4-3p, 55% yield
20:1 rr (CZY8182)%¢ 13:1 rr (CZY8183)%¢ > 20:1 rr (CZY8164)%¢ >20:1 rr (CZY8170)%¢

¢ KR KR A C: JZ (0.50 mmol), HaSiPha (1.0 equiv.), 4-Le+CoBr» (2.0 mol%), NaBHEt;
(6.0 mol%), M & k" (0.50 M), Elm &R 5 4%, RAGRY (EAMAE M), 4-
Lg+CoBr» (2.0 mol%), NaBHEt3 (2.0 mol%), HBpin (1.2 equiv.), ¥ % (1.0M), T & &4 KN
6 /NEF, RAMRT (FEAMEH); " F 0°C &1 N\ JE; © 4-LgeCoBr (5.0 mol%), NaBHEt;
(5.0 mol%), EmA&M R 16 /Net (BEME ), I ERA MR A 30 240 (BEEMAH); ©
4-Lg+CoBr; (3.0 mol%), NaBHEt; (3.0 mol%), =& &4 K5 16 /Nt (B A £ 14).

4k, FATA I, XantphoseCo 0 = & 14 i 7 ik K i b & 09 BB~k A/ Atk BB (5=
4-7). RBLE & BRI E a3 50, TRl 5K BRI (4-1s,4-10)  # L EERY R4 (4-1w)
S = TH 4-1v), FIFR (4-lw), FF 4-1x), FTERE -1y, X -1, BfEH
(4-1aa), EREEHE (4-1ab) MK 3k 2B & 7T IFFI 3 % 4 RORL, A AR oot B B A AL
Hro T T H T Xk e a S A A RO, TG 3 R TR ik oK s R, RORL
oK U =4
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& 46 ELRMAY a0tk EMMEN R K45 1 ©

H—SiHPh, (1.0 equiv.)
4-Le-CoBr, (2.0 mol%)  H—Bpin (1.2 equiv.) .
@ B NaBHEts (6.0 mol%) NaBHEt; (10 mol%) FRE,
ArK

A= ThF (0.50 M), r.t., 5min  THF (0.50 M), 40 °C, 3 h
4-4a—4-4y
s, Ph,HSi Bpin Ph,HSi Boin Ph,HSi Bpin Ph,HSI Bin
pin
F>h)<
Me F Cl Br
4-4a, 91% yield 4-4b, 95% yield 4-4c, 88% yield 4-4d, 91% vyield 4-4e, 79% yield
(CZY8014) (CZY8002)° (CZYT177) (CZY7184) (CZY7185)
Ph,HSI Bpin PhyHSI Bpin Ph,HSi Bpin Ph,HSi Bpin Ph,HSi Bpin
/©)< /©)< Me\©)< F\©)< ©\)§
Ph MeO F
4-4f, 89% yield 4-49g, 83% vyield 4-4h, 83% vyield 4-4i, 89% yield 4-4j, 85% yield
(CZY9007) (CZYT7192)b (CZY8003) (CZY7180) (CZY8010)°°
Ph,HSi Ph,HSi Ph,HSI Ph,yHSI PhaAs] Bpin
Me: :2 S)<I Bpin C|:©i§8pm Brb%pm Cljés)@pm |O
Me Me Me Cl O
4-4k, 88% yield 4-41, 87% vyield 4-4m, 67% yield 4-4n, 70% vyield 4-40, 71% vyield
(CZY8007)° (CZY7196)P (CZYT7197)° (CZY8004)0 (CZY8071)%¢
Ph,HSi Bpin
; Ph,HSi , Ph,HSi , .
thHSI Bpin Bpm 2 Bpln thHSI Bp|n
e s
</o Et;NOC MeOOC S
4-4p, 90% yield 4-4qP9, 46% yield 4-4r?, 85% yield 4-4s%',60% yield ~ 4-4t% 74% yield
(CZY7193) (CZY8017) (CZY8026) (CZY9039) (CZY8005)
ArHSi Bpin ArHSi Bpin ArHSi Bpin PhHLSI BhHLSI
29l . 2SI )
PhK PhK PhK )<3p|n )<3p|n
_ _ _ Ph Ph
Ar = 4-C|CGH4 Ar = 4-tBUCeH4 Ar = 3,5-M92C6H3 o . o .
4-4u, 79% yield 4-4v, 92% yield 4-aw, 81% yield 4-4x, 64% yield 4-4y, 55% yield
(CZY10004)9 (CZY10005) (CZY10006) (CZY10003) (C€Z¥10002)

< AR R A D HIZ (0.50 mmol), HaSiPhs (1.0 equiv.), 4-Le*CoBra (2.0 mol%), NaBHEt3
(6.0mol%), WA " (0.50M), Fims&tr RN 5 4%, QAR (FEANEMH), HBpin(1.2
equiv.), NaBHEt; (10 mol%), WAk (0.50 M), 40 °C &1k R 5L 3 /N, |AKT (BIA
), R EM E>20:1 1752 60 °C KB 6 /NEE (BIA LA AE); ©60 °C 41 KR 16 /NAF
(B a5 1), ¢ B a4 R A 30 44F; ¢ HBpin (2.0 equiv.), ¥# /147 4 NaBHEt; (30 mol%) (%
A4 15);/ NaBHEt; (3.0 mol%), &R A 9 /NEF (B &4 1F); € HoSiAr (1.0 equiv.) K
#& HySiPhy; "4,4'- = ¥ #-2 2"-B Al %% «CoBr2 (2 mol%), H3SiR (1.2 equiv.) X% H,SiPhs.
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x 47 WERmHIZE a,a-B A/ 2 KR R4 6 B
H—SiHPh, (1.0 equiv.)
Xantphos+*CoBr; (2.0 mol%)

NaBHEt; (6.0 mol%) H—Bpin (2.0 equiv.) | g SiHPh; Bpin
R—— . A SiHPh
ether (1.0 M), 0°C tor.t, 5min  neat, 40 °C, 16 h Bpin R 2
R = alkyl 4-1s—4-1ab minor regioisomer
SiHPh SiHPh ) SiHPh SiHPh
nBu/Y i \(\/)1/1\/ IHFh2 IPF/\/Y 2 w 2
Bpin Bpin Bpin Bpin
4-1s, 88% yield 4-1t, 91% yield 4-1u, 68% yield 4-1v, 73% yield
> 20/1 rr (CZY7007) > 20/1 rr (CZY7012) > 20/1 rr (CZY7022) > 20/1 rr (CZY7023)
SiHPh,
SIHPh2 SlHPh2
Bpin
pln Bpln
4-1w, 82% yield 4-1x, 87% yield 4-1y, 68% yield
> 20/1 rr (CZYT7047) >20/1 rr (CZY7016) > 20/1 rr (CZY7054)°
2 2
Bpin Bpin /W
Bpin
4-1z, 60% yield 4-1aa, 70% yield 4-1ab, 26% yield
> 20/1 rr (CZY7015) > 20/1 rr (CZY7120)° > 20/1 rr (CZY7048)

TARELME A B (0.50 mmol), HaSiPhy (1.0 equiv.), XantphossCoBr2 (2.0 mol%), NaBHEt;
(6.0 mol%), Z. & (1.0 M), ZiR&MHFR L 5 44, QAKY (EAME ), HBpin (2.0
equiv.), TR, 40 °C £ KK 16 /AT, mm%%(%a%$ﬁxb&mmm@wmwo
mol%), NaBHEt; (15.0 mol%), Z. &t (0.50 M) (& &1 & 1),

4.4 FHR B

REJE, BT A [ X 48 i 5 M o o o Bk R A/ At RO SR AT T Je R AR A
Koo TR IX 1k B T B ROBL T A 3 SE 3 e BB A . R Bl — R e R4
A&, BEKATEENFEES R AEN R, 0L 82~92%M 41 7= &K £ Al Xt
REEER A& (B 4-3).

Ph SiHPh, SiHPth .
] pin
Bpin Standard conditions A Standard conditions ¢c? Ph
4-1a 4-3a
1.0714 g, 86% yield 1.0236 g, 82% yield
(CZY7075) (CZY8190)
N Standard conditions B? Standard conditions D "2 '>)_Bpin
andard conditions andard conditions
o N SiHPh, oS
4-2a 4-4a
1.1433 g, 92% yield 1.1332 g, 91% yield
(CZY6182) (CZY8030)

@43%%ﬁ&oa@%%&ﬁmﬁﬁ%%ﬁ%&ﬁswﬁﬁ¢u@wmmmnmm,
NaBHEt; (1.5 mol%), WAL (2.0 M), K i 20 2 ¢ (FE a5 ).
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4.6 F=HIAT £ R

EHE T TRER e EEREEEE, RITNEEENELLART AR (B
4-4), Bk, ERGEAEOE R, &R A4 X8R 1R B 50 B A B AR AR 5
A B, £ RN EEAAY (4-1a-2~4-42-2), H 08 FE N 40~86%. 74,
B B B 2 0 R AR AL N T (4-3a-3) ® LR (4-4a-3) I ER IR P BNEE A
BT BB Ry AL, BEE PR R ARG R EA Y E-A% (4-1a-1,4-3a-1,4-4a-1), EE-Bx
# (4-1a-3,4-1a-4,4-2a-3) KA (4-2a-1,4-3a-4), [ HHR G407 B A B T4 #61k . E
RGBT 3 I AR AR L E 4 T 9 B A 1B BR RO DL & R R I 64 (4-1a-3,4-2a-3) .
EFREBWEAT, RETEE-SREVETE, EEREE, THNMBTHLYAE
(4-2a-4) . SLS1, 7 2 Fo B 2L ¥] 42 — 40 RORL o B A A A i B 2R, RORE A2 ik R AL &4 (4-
2a-5). AT 4-da &4, WA A FAE (4-4a-3) B, BETHFE S E 08 E R
Eﬂﬂ@‘sf&ﬂ)ﬁ% T ERRK,

( R
Bpin
SiMePh Si(OMe)Ph ; ;
Ph/\( 2 pi >y SIOMeIPh: Ph)\/sn\/leph2 o SIFPR,
Bpin Bpin 4-2a-4, 72% yield £ 4-2a-1, 83% yield
4-12-4,93% yield (d) @ " 4-1a-1,89% yield (CZY10022) oy @  (CZY10037)
(CZY7085) (CzY8118) _ OH
ooz, ¥ o
L ®. SiHPh © ()
Bpin ph/\( 2 _ e 4 2a-5, 72% yield
A OH S X (SYF10115A)
Pha Phy. OH
4-1a-3, 68% vyield 4-1a-2, 40% yield 4-2a-3, 80% yield )\/SiHPh2
(CZY10012) (CZY9075) (CZY10102) Ph )
L ) 4-2a-2, 86% yield
- R (CZY9064)
.
SiFPh, Si(OMe)Ph, |7 .
Ph Bpin Ph Bpin PhZ(Mez;SI Bpin
4-3a-4, 82% yield = 7 4-3a-1, 86% yield
(CzY9187) ® @ (CZY8132) Ph,HSI 'P 4-4a-1, 82% yield
o {0 ‘ (GZY8099)
SiHPh, (h) (b) SiHPh, 4-4a-3, 19% yield Ph,HSi
o ~ oH (CZY10020) RN 277\ OH
Ph X Ph Ph
4-3a-3, 64% yield 4-3a-2, 86% yield 4-4a-2, 85% yield
(CZY10057) (CZY9051) (CZY9077)
J .

B 4-4 45T HEA . (a) cat. PA/C, MeOH, 35 °C, 13-36 h; (b) aq. H,0,, aq. NaOH, Et,0, Z g, 2-4
h; (c) cat. [Ir((OMe)(cod)]> (3-5 mol%), dtbpy (6-10 mol%), [&uk /% (1.2 equiv), THF, 18-24 h; (d)
CHL (10 equiv), ZnEt, (6.0 equiv), DCE, = i& K i T 7&; (e) MeLi (1.28 equiv), ¥ &, Fi&, 3 h; (f)
cat. Cul (10 mol%), CuCl; (2.0 equiv), KF (1.5 equiv), THF, 30 °C, 24 h; (g) KF (4.0 equiv), KHCOs (4.0
equiv), aq. H05 (30% wt), aq. NaOH (3.0 M), MeOH/THF (1/1), 65 °C, 12 h; (h) CH,=CHMgBr (4.0
equiv), THF, -78 °C, 30 min, #% 5 /it \. L/MeOH, -78 °C, 40 min; (i) 2-& A ¥ (2.0 equiv), KOrBu (1.0

equiv), 1,4-= 4 7<3%, 100 °C, 3 h.
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4.7 HLEHFR

AT BRI R AR R ] RE B R MR, BATH FE R E UMK M#ATT — &R
FIRRERH T (B 4-5). DRI EE b A e A, F A1 4 2 Xantphos+Co 1 14 HY
PV A - AR L (eq.4-3). p-Fa H AW - A MR AL (eq.4-4) LLR a-f& A HY
ﬂ%%%&ﬁ(m¢w,ﬁﬁﬁ%%w%\ﬁ RURBEE EEHIAT T REEARNK, 3
AR BT RERTVE eI A A A BREEHNE A -2, ABEYL f-H H
R EGALE, E/RAE RS p-RZETH; B, AN SE-ARMALER,

Ph +: Xantphos+CoBr; (2.0 mol%) 0.30D
PR S \ NaBHEt; (6.0 mol%)  0-53D s(i)(}i?DE))Ph
| x_SiHPh,! +  DBpin 2 4
phTY 2, P neat, 40 °C, 16 h Ph™ Y (eq. 4-3)
------ insity 2.0 equiv. Bpin
in-situ a 47% yield, >20/1 rr, d-4-1a
(CZY10156)
4-Ld'COBI’2 (5.0 mol%) Bpin 055D
. NaBHEt; (15 mol%
Ph/\/SIHPhZ +  DBpin 3 ( o) Ph)\/& H/D)Ph, (eq. 4-4)
toluene (2.0 M), r.t., 4 h 0 45D
- 0. 04 D
2.0 equiv.
88% yield, 18/1 rr, d-4-2a
(CZY10145)
4-Lg-CoBr, (2.0 mol%) So'.szDDPh
SHPh; NaBHEt, (6.0 mol%) i B) ik
n n -
Ph P Toluene (1.0 M), rit, 6 h Ph77 ; pin— (eq. 4-5)
1.2 equiv. 0.20D 055D
91% yield, >20/1 rr, d-4-3a
(CZY10143)
SiHPh, NaBHEt; (10 mol% PhyHSi
+  DBpin 3 ) )<Bpn (. 4-6)
Ph THF (0.5 M), 40°C, 3 h CH3(D)0.91 D
1.2 equiv. 89% yield, d-4-4a
(CZY10142)
SiHPh, . Cl NaBHEt; (1.0 equiv.) PhHSI.  jpr
Ph A THF (0.50 M), 60 °C Ph (eq. 4-7)
2.0 equiv. seal tube, overnight 4-4a-3
14% NMR yield
(CZY10147)

& 4-5 HLE K
TEFARRHEREL AW AR, & F NaBHEt; BUH o E 5 a8 SR A,

A F=e p-gg L7 2 7 R, WaEE ERZAARN (eq.4-6)0 #H—F, o HEBEAELE
W=ZZEMANNNFET, 5 2-A AL EFZIRRKAL, & &4 4-32-3Ceq.
4-7)e ZERKHA, RETETL = ZEPANHAEAEY, ERAHR o FERE, £
Boo-BAE T, BE, B AE T 2-A R E R R &R T =4,
SaBANAZ TR RS, O BATRE T TRENE, w4, ¥ThENE
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AR AL, mmmm©o%%%%%&%&%ﬁ%ﬁﬁﬁ%%ﬁ%ﬁ%%m”ﬁﬁmpm
AW RIED RS RN B LR EM, 21 BRI R EEHEREEN -
ST, EREREWM 411 H 412, R, TEEEYM ERIEL E o-RE S
fEEAR, A ER (Int-1 & Int-2) FFHAGERBEENMN . & T £ ROFE S,
MR AWBE 697 T EEERmokx b, T HERFEEEWT 4-1-1 K 4-1-2 192 R 0. 7F
ARG R EEE FWEEER, BERRTHRB®RENE., X THERMAES
P BRE SR, A A WS B A B B R A A A B A A, TR A A AR B AL
B A 2B I RO R R RN A R R R AR, BT AR X
BAENE., XTI E THREATEN iR, FEBREN HEL T RFHES 2 RN
BT, ANiEeBHE T FETR, dMESERAENEELZ 5K TR ABENE
A, #WAERTEEMM; T TRAERMAKEKN, o B4 OIP, " HFE—
EHENTRFY, »5ARARCNEERSMERLEFEANETZEE, E455
SR P RIE RS A, TS A REES.

B, AT plE£E#E (nt-D WAL, LERIRBNEENBE-2 48 £ R
RLEKE S FE, L BLR 4 Xantphos B, B AW E TEBEEEN o L 4-1D; HE

(s)) = siHAr,
Hydrosilylation FERDEIE ‘
! ? [Co—H  A—= _ [Co] : i :
A NS | © DAY |
s It i Int2
with Xantphos with OIP '
. @ ] ©
! A 100l N !
: 4-1-1 4-1-2
________
I’_ 5 [Col—H [Col—H
| Int-1; 9 Int 2
©
= Xantphos l/ BHEt;
L2 oP with IIP
L2co _._. e—>BEt3
P, i \ - Ar
At N (4 @9 Ar [C°] 4 v
! 1 Ora
: Arl ) Hydroboratlon 4V HBEt3
L'Co 4 (B) = Bpin
>
@ Ar Ar Ar
4-1 4-2 4-3 4-4

Bl 4-6 [ aERyALIE
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EHE 5 OIP ELihEr, SR e m TEEEFT L 4-ID, F&, EFHMN 410 5
4-I0 7T % & p—H ESHBLEFANRS . Z )5, WEEWE SN EM RN o-5 5 n i
AR R AL A 4 4-1 B 42 SE R AR A AT, Hd, LEIMK 4 Xantphos B, ¥ #E
RETHEHN FBNEFMBET p-LEERMNE, FHibfmTmEzdE; YTEN
OIP i, W ES WA 4-II1 LH 4RI 2 18 7, HBm T~ E£Zs®d. T ol
5 (Int-2) WAL K B, BEAR A [IPCo B, K I A4 QA E, E MM, %
MmN B - A4 £ RO L E e Fl e R £ Wi 41V, 25 41V 5N EM K L &
o- B0 E REMAA Y 4-3 F B EH AWM. SEMAN A NaBHEG B, R fE4 4
i AR AR, R P EIR 4-V, 25 5 0T B A T AR 1R L A R AL A4 4-4 5F
BEZCLEWABEF. TR o FM, TRHEFEMEEREZR AT THER, £/~ 4%
a-BRUH TR 2 A K PEAR, HET G RORL A6 45 X Ik 5 0 & — 3 2 s EE AL &4 = 4 44
4.8 RFENG

ROV FF BN EMNE R, £EI B F 5L AT ERE SN R R o E 4-
EEEWMAN R L ER L, RABKEAHEG TS, R TIAT RREFLTENEL
MR G B BREAN/ AN, NEEZHENEIR RN E R, BRBEEN
(REAT 20:1) M6 m T 7 BB A& 41 BT 8 7 e sk KB R A IR . & A K ik 54
MRAEEEAREFNERAARN, ERRERAB CEAE, el &mEmueyEs
FEW RSN, BE—RARANERAE, MPHNELR KA, FEAHFEEHAA
SORL B VT REAR A M B O S A s T oot B EERY o A AL RO B 18 AL ) 7 NaBHEG, HAL
BE R R AE T AR RETEA LB REMUEIRET —HFREFER
FEF T, AR CKBEERANARERT X, AEAZLFE—Z TR,
Hdn o R B K R BT T, Mo BB LR, W R R T ik K o
W%

%% > ik

(1) (a) Schreiber, S. L. Target-oriented and diversity-oriented organic synthesis in drug discovery.
Science 2000, 287 (5460), 1964-1969. (b) Burke, M. D.; Schreiber, S. L. A Planning Strategy for
Diversity-Oriented Synthesis. Angew. Chem. Int. Ed. 2004, 43 (1), 46-58. (c) Kato, N.; Comer, E.;

Sakata-Kato, T.; Sharma, A.; Sharma, M.; Maetani, M.; Bastien, J.; Brancucci, N. M.; Bittker, J.

90



V0B Al A 5 A S s X 3 Pk v ek S A B A S BT T

A.; Corey, V.; Clarke, D.; Derbyshire, E. R.; Dornan, G. L.; Duffy, S.; Eckley, S.; Itoe, M. A.;
Koolen, K. M. J.; Lewis, T. A.; Lui, P. S.; Lukens, A. K.; Lund, E.; March, S.; Meibalan, E.; Meier,
B. C.; McPhail, J. A.; Mitasev, B.; Moss, E. L.; Sayes, M.; Van Gessel, Y.; Wawer, M. J;
Yoshinaga, T.; Zeeman, A.-M.; Avery, V. M.; Bhatia, S. N.; Burke, J. E.; Catteruccia, F.; Clardy,
J. C.; Clemons, P. A.; Dechering, K. J.; Duvall, J. R.; Foley, M. A.; Gusovsky, F.; Kocken, C. H.
M.; Marti, M.; Morningstar, M. L.; Munoz, B.; Neafsey, D. E.; Sharma, A.; Winzeler, E. A.; Wirth,
D. F.; Scherer, C. A.; Schreiber, S. L. Diversity-oriented synthesis yields novel multistage
antimalarial inhibitors. Nature 2016, 538 (7625), 344-349. (d) Wang, X.; Xia, D.; Qin, W.; Zhou,
R.; Zhou, X.; Zhou, Q.; Liu, W.; Dai, X.; Wang, H.; Wang, S.; Tan, L.; Zhang, D.; Song, H.; Liu,
X.-Y.; Qin, Y. A Radical Cascade Enabling Collective Syntheses of Natural Products. Chem 2017,
2 (6), 803-816.

(2) (a) Trost, B. M. Selectivity - a Key to Synthetic Efficiency. Science 1983, 219 (4582), 245-
250. (b) Beller, M.; Seayad, J.; Tillack, A.; Jiao, H. Catalytic Markovnikov and anti-Markovnikov
functionalization of alkenes and alkynes: Recent developments and trends. Angew. Chem. Int. Ed.

2004, 43 (26), 3368-3398. (c) Kumar, R. R.; Kagan, H. B. Regioselective Reactions on a Chiral

Substrate Controlled by the Configuration of a Chiral Catalyst. Adv. Synth. Catal. 2010, 352 (2-

3), 231-242. (d) Miller, L. C.; Sarpong, R. Divergent reactions on racemic mixtures. Chem. Soc.
Rev. 2011, 40 (9), 4550-4562. (e) Mahatthananchai, J.; Dumas, A. M.; Bode, J. W. Catalytic
Selective Synthesis. Angew. Chem. Int. Ed. 2012, 51 (44), 10954-10990. (f) Funken, N.; Zhang,
Y.-Q.; Gansduer, A. Regiodivergent Catalysis: A Powerful Tool for Selective Catalysis. Chem. Eur.
J. 2017, 23 (1), 19-32. (g) N4jera, C.; Beletskaya, 1. P.; Yus, M. Metal-catalyzed regiodivergent
organic reactions. Chem. Soc. Rev. 2019, 48 (16), 4515-4618.

(3) (a) Zeng, X. Recent Advances in Catalytic Sequential Reactions Involving Hydroelement
Addition to Carbon-Carbon Multiple Bonds. Chem. Rev. 2013, 113 (8), 6864-6900. (b) Cheng, Z.;
Guo, J.; Lu, Z. Recent advances in metal-catalysed asymmetric sequential double
hydrofunctionalization of alkynes. Chem. Commun. 2020, 56 (15), 2229-2239.

(4) (a) Marek, I.; Normant, J.-F. Synthesis and Reactivity of sp’-Geminated Organodimetallics.
Chem. Rev. 1996, 96 (8), 3241-3268. (b) Beletskaya, 1.; Moberg, C. Element—Element Additions

to Unsaturated Carbon—Carbon Bonds Catalyzed by Transition Metal Complexes. Chem. Rev.

91



RPN o o e S VAT

2006, 106 (6), 2320-2354. (c) Burks, H. E.; Morken, J. P. Catalytic enantioselective diboration,
disilation and silaboration: new opportunities for asymmetric synthesis. Chem. Commun. 2007,
(45),4717-4725. (d) Ohmura, T.; Suginome, M. Silylboranes as New Tools in Organic Synthesis.
Bull. Chem. Soc. Jpn. 2009, 82 (1), 29-49. (e) Oestreich, M.; Hartmann, E.; Mewald, M.
Activation of the Si-B Interelement Bond: Mechanism, Catalysis, and Synthesis. Chem. Rev. 2013,
113 (1), 402-441. (f) Sun, W.; Hu, Y.; Xia, C.; Liu, C. Recent advances in the synthesis and
transformation of gem-borylsilylalkanes. New J. Chem. 2021, 45 (33), 14847-14854.

(5) (@) Ohmura, T.; Furukawa, H.; Suginome, M. Ligand-Controlled, Complementary
Stereoselectivity in the Platinum-Catalyzed Intramolecular Silaboration of Alkenes. J. Am. Chem.
Soc. 2006, 128 (41), 13366-13367. (b) Suginome, M.; Nakamura, H.; Ito, Y. Platinum-catalyzed
regioselective silaboration of alkenes. Angew. Chem. Int. Ed. 1997, 36 (22), 2516-2518. (c)
Suginome, M.; Nakamura, H.; Matsuda, T.; Ito, Y. Platinum-Catalyzed Silaborative Coupling of
1,3-Dienes to Aldehydes: Regio- and Stereoselective Allylation with Dienes through Allylic
Platinum Intermediates. J. Am. Chem. Soc. 1998, 120 (17), 4248-4249. (d) Ito, H.; Horita, Y.;
Yamamoto, E. Potassium tert-butoxide-mediated regioselective silaboration of aromatic alkenes.
Chem. Commun. 2012, 48 (64), 8006-8008. (e) Martin, R.; Sun, S.-Z.; Talavera, L.; Spiess, P.;
Day, C. sp’ Bis-Organometallic Reagents via Catalytic 1,1-Difunctionalization of Unactivated
Olefins. Angew. Chem. Int. Ed. 2021, 60, 11740 —11744.

(6) (a) Guo, J.; Lu, Z. Highly Chemo-, Regio-, and Stereoselective Cobalt-Catalyzed
Markovnikov Hydrosilylation of Alkynes. Angew. Chem. Int. Ed. 2016, 55 (36), 10835-10838. (b)
Jang, W. J.; Song, S. M.; Moon, J. H.; Lee, J. Y.; Yun, J. Copper-Catalyzed Enantioselective
Hydroboration of Unactivated 1,1-Disubstituted Alkenes. J. Am. Chem. Soc. 2017, 139 (39),
13660-13663. (c) Kubota, K.; Yamamoto, E.; Ito, H. Regio- and Enantioselective Monoborylation
of Alkenylsilanes Catalyzed by an Electron-Donating Chiral Phosphine-Copper(I) Complex. Adv.
Synth. Catal. 2013, 355 (18), 3527-3531. (d) Meng, F. K.; Jang, H. J.; Hoveyda, A. H.
Exceptionally E- and f-Selective NHCCu-Catalyzed Proto-Silyl Additions to Terminal Alkynes
and Site- and Enantioselective Proto-Boryl Additions to the Resulting Vinylsilanes: Synthesis of
Enantiomerically Enriched Vicinal and Geminal Borosilanes. Chem. Eur. J. 2013, 19 (9), 3204-
3214. (e) Parks, D. J.; Piers, W. E. Hydroboration of vinyl silanes with bis-

(pentafluorophenyl)borane: Ground state B-silicon effects. Tetrahedron 1998, 54 (51), 15469-
92



V0B Al A 5 A S s X 3 Pk v ek S A B A S BT T

15488. (f) Wen, H.; Wan, X.; Huang, Z. Asymmetric Synthesis of Silicon-Stereogenic
Vinylhydrosilanes by Cobalt-Catalyzed Regio- and Enantioselective Alkyne Hydrosilylation with
Dihydrosilanes. Angew. Chem. Int. Ed. 2018, 57 (21), 6319-6323. (g) Zuo, Z.; Yang, J.; Huang, Z.
Cobalt-Catalyzed Alkyne Hydrosilylation and Sequential Vinylsilane Hydroboration with
Markovnikov Selectivity. Angew. Chem. Int. Ed. 2016, 55 (36), 10839-10843.

(7) Szymaniak, A. A.; Zhang, C. L.; Coombs, J. R.; Morken, J. P. Enantioselective Synthesis of
Nonracemic Geminal Silylboronates by Pt-Catalyzed Hydrosilylation. ACS Catal. 2018, § (4),
2897-2901.

(8) Kim, J.; Cho, S. H. Access to Enantioenriched Benzylic 1,1-Silylboronate Esters by Palladium-
Catalyzed Enantiotopic-Group Selective Suzuki-Miyaura Coupling of (Diborylmethyl)silanes
with Aryl lodides. ACS Catal. 2019, 9 (1), 230-235.

(9) (a) Kondo, M.; Kanazawa, J.; Ichikawa, T.; Shimokawa, T.; Nagashima, Y.; Miyamoto, K_;
Uchiyama, M. Silaboration of [1.1.1]Propellane: A Storable Feedstock for Bicyclo[1.1.1]pentane
Derivatives. Angew. Chem. Int. Ed. 2020, 59 (5), 1970-1974. (b) Wang, L.; Zhang, T.; Sun, W.;
He, Z.; Xia, C.; Lan, Y.; Liu, C. C-O Functionalization of a-Oxyboronates: A Deoxygenative
gem-Diborylation and gem-Silylborylation of Aldehydes and Ketones. J. Am. Chem. Soc. 2017,
139 (14), 5257-5264. (c¢) Meng, Y.; Kong, Z.; Morken, J. P. Catalytic Enantioselective Synthesis
of anti-Vicinal Silylboronates by Conjunctive Cross-Coupling. Angew. Chem. Int. Ed. 2020, 59
(22), 8456-8459.

(10) Guo, J.; Wang, H.; Xing, S.; Hong, X.; Lu, Z. Cobalt-Catalyzed Asymmetric Synthesis of
gem-Bis(silyl)alkanes by Double Hydrosilylation of Aliphatic Terminal Alkynes. Chem 2019, 5
(4), 881-895.

(11) (a) Chen, J.; Guo, J.; Lu, Z. Recent Advances in Hydrometallation of Alkenes and Alkynes
via the First Row Transition Metal Catalysis. Chin. J. Chem. 2018, 36 (11), 1075-1109. (b) Chen,
J.; Lu, Z. Asymmetric hydrofunctionalization of minimally functionalized alkenes via earth
abundant transition metal catalysis. Org. Chem. Front. 2018, 5 (2), 260-272. (¢) Guo, J.; Cheng,
Z.; Chen, J.; Chen, X.; Lu, Z. Iron- and Cobalt-Catalyzed Asymmetric Hydrofunctionalization of
Alkenes and Alkynes. Acc. Chem. Res. 2021, 54 (11), 2701-2716.

(12) Cheng, B.; Lu, P.; Zhang, H.; Cheng, X.; Lu, Z. Highly Enantioselective Cobalt-Catalyzed

Hydrosilylation of Alkenes. J. Am. Chem. Soc. 2017, 139 (28), 9439-9442.
93



RPN o o e S VAT

(13) (a) Chen, J.; Butt, N. A.; Zhang, W. The application of the chiral ligand DTBM-SegPHOS in
asymmetric hydrogenation. Res. Chem. Intermed. 2019, 45 (12), 5959-5974. (b) Chen, J.; Zhang,
Z.; 14, B.; L1, F.; Wang, Y.; Zhao, M.; Gridneyv, 1. D.; Imamoto, T.; Zhang, W. Pd(OAc),-catalyzed
asymmetric hydrogenation of sterically hindered N-tosylimines. Nat. Commun. 2018, 9 (1), 5000.
(c) Li, B.; Chen, J.; Zhang, Z.; Gridnev, I. D.; Zhang, W. Nickel-Catalyzed Asymmetric
Hydrogenation of N-Sulfonyl Imines. Angew. Chem. Int. Ed. 2019, 58 (22), 7329-7334. (d) Lu,
G.; Liu, R. Y;; Yang, Y.; Fang, C.; Lambrecht, D. S.; Buchwald, S. L.; Liu, P. Ligand—Substrate
Dispersion Facilitates the Copper-Catalyzed Hydroamination of Unactivated Olefins. J. Am.
Chem. Soc. 2017, 139 (46), 16548-16555. (e) Wagner, J. P.; Schreiner, P. R. London Dispersion
in Molecular Chemistry—Reconsidering Steric Effects. Angew. Chem. Int. Ed. 2015, 54 (42),
12274-12296.

(14) (a) Zaranek, M.; Witomska, S.; Patroniak, V.; Pawlu¢, P. Unexpected catalytic activity of
simple triethylborohydrides in the hydrosilylation of alkenes. Chem. Commun. 2017, 53 (39),
5404-5407. (b) Nowicki, M.; Zaranek, M.; Pawlu¢, P.; Hoffmann, M. DFT study of
trialkylborohydride-catalysed hydrosilylation of alkenes — the mechanism and its implications.
Catal. Sci. Tech. 2020, 10 (4), 1066-1072.

(15) Wu, G.; Chakraborty, U.; Jacobi von Wangelin, A. Regiocontrol in the cobalt-catalyzed
hydrosilylation of alkynes. Chem. Commun. 2018, 54 (87), 12322-12325.

(16) Takeda, M.; Nagao, K.; Ohmiya, H. Transition-Metal-Free Cross-Coupling by Using Tertiary
Benzylic Organoboronates. Angew. Chem. Int. Ed. 2020, 59 (50), 22460-22464.

(17) Kuznetsov, A.; Gevorgyan, V. General and Practical One-Pot Synthesis of
Dihydrobenzosiloles from Styrenes. Org. Lett. 2012, 14 (3), 914-917.

(18) Yao, W.; Li, R.; Jiang, H.; Han, D. An Additive-Free, Base-Catalyzed Protodesilylation of
Organosilanes. J. Org. Chem. 2018, §3 (4), 2250-2255.

(19) (a) Guo, J.; Shen, X.; Lu, Z. Regio- and Enantioselective Cobalt-Catalyzed Sequential
Hydrosilylation/Hydrogenation of Terminal Alkynes. Angew. Chem. Int. Ed. 2017, 56 (2), 615-
618. (b) Xi, T; Lu, Z. Cobalt-Catalyzed Ligand-Controlled Regioselective
Hydroboration/Cyclization of 1,6-Enynes. ACS Catal. 2017, 7 (2), 1181-1185. (¢) Zhang, H.; Lu,
Z. Dual-Stereocontrol Asymmetric Cobalt-Catalyzed Hydroboration of Sterically Hindered

Styrenes. ACS Catal. 2016, 6 (10), 6596-6600.
94



V0B Al A 5 A S s X 3 Pk v ek S A B A S BT T

(20) (a) Wang, C.; Teo, W. J.; Ge, S. Cobalt-Catalyzed Regiodivergent Hydrosilylation of
Vinylarenes and Aliphatic Alkenes: Ligand- and Silane-Dependent Regioselectivities. ACS Catal.
2017, 7 (1), 855-863. (b) Wu, C.; Teo, W. J.; Ge, S. Cobalt-Catalyzed (E)-Selective anti-
Markovnikov Hydrosilylation of Terminal Alkynes. ACS Catal. 2018, 8 (7), 5896-5900.

(21) Park, J.-W. Cobalt-catalyzed alkyne hydrosilylation as a new frontier to selectively access
silyl-hydrocarbons. Chem. Commun. 2022, 58 (4), 491-504.

(22) Stubbert, B. D.; Peters, J. C.; Gray, H. B. Rapid Water Reduction to H2 Catalyzed by a Cobalt
Bis(iminopyridine) Complex. J. Am. Chem. Soc. 2011, 133 (45), 18070-18073.

95



RPN o o e S VAT

FLE 2XREERE

AWSCULH R Z /AR RIEN EA, ERETREEFEEINR £ £, &
TEAEMIA S EURE, TSI T KR F WL BN R e RN A MR A, R
R a TN E B BREI N/ MENRKE, ZHERGRT —RIGFER
G — R A LR A . BATULF ok TRt (IP) A Bk, Ao 23T
FREARXREFENRERTRES AN Z AN LI-REAMRKA; R,
BEAEN, EIT RS L-HEEMR M, 6K T &8 0 EARE —Eraw.
ElER L, RMNBIREEANEMINT GXBEEFEN R R E = SR [
BB IR af-RAEAN R AL ; R, BLEEUAERARA R ENL, T EHREE
BUHORIRamE — a8k, —aBKZ AN BER qa-RNEAMRE, a0l L8
Ha, ZAT BRI mEe k. wfE, RINXALeENRE, RaEtx
BT RUHRRN A R EE LT ENEA N/ ENK, NE -SRI &, &K
ﬁ%AmTﬁF%%%A%%ﬁT%%mmEﬁﬁ%%

O——-~H
R i e fa
EPIHHZIS ﬁ/@
REE
%%%ﬁiv
P H &

H_@ FG = [B] [Si]
1&%{%1(1 4@—> ﬁmﬁﬂz

SiHR SiHoR' SiHAF, SHA AroHSi
R K siHar K siHar )<S'H2
SiHR SiHR" Ar TR A A Ar

33 examples 4 examples 19 examples By changing adding 19 examples
up to 96% yield up to 83% yield up to 87% yield sequence of silanes up to 89% vyield
up to 98% ee

SiHAr, Bpin SiHPh, AfHSI
R/Ar/\/ Bpin
A SHPh, /K/Bpin ArK

Bpin Ar Ar

28 examples 16 examples 16 examples 23 examples
up to 94% yield up to 93% yield up to 86% yield up to 95% yield
up to>20/1 rr up to>20/1rr up to>20/1rr up to>20/1rr

Bl 5-1 5 o4 -1 o S 52 3R o b2 X 3k ik %ﬁ??%&m%@uuﬁﬁﬁﬁ
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FILE A SR

£ DIRAA R RERAL T e (TIP) fRERfR, SEIT B KB S ny 5
EARERGREES Z SR LI-XESUR M, 6K T @O EamnE —Etey
(B 5-2) RAAH RFERWEFERAF BRI EZE, NE 2T FER T HRE
BARWMAMATEMEER TIZR M. TH, KA DURF KA B mZAHE. s, &
AL RN, AT HHREFEN IS HEL, #&ET &0 M AR F e
TREWE. AP, AR YE XA A g P 4 R A T G S EROR A e AR IBUT R & (B 5-20,
Y tene-f g @ Ol e — RN, SRS ReR TREENE — ik, &
HRAERIE o R ERA R, ROV SR A2 7 by E .

1IP+CoCl, (1-5 mol%) e = | Ph
_ o i !
/ . H—SiH,R' NaBHEt; (3-15 mol%) > R/\/ 2 Me SN N
R toluene (0.25 M), r.t,, 2 h SiH,R' jProll 0 \\7

N—Co—N

R =H, alkyl, SiR3 2.2 equiv. 33 examples "'CI "'iPr
51-96% yields ipr Cl
IP-CoCl,
H—SiH,R' H—SiH,R" X X

mmmees - SiHR' SiH,R'

@ S\ SiHR : R/\/ R/\/

R : SiH,R" SiH,R"
Dpephos+Co 1IP<Co

up to 98% ee By changing adding
sequence of silanes

B 5-2 e & A On g 1,1- 30 a0 R

o BENEEABUUREEALRANENBUNES, FEBEARKEN
oG EERANTR, TR T FEUKEEFLRER LN EIN R L (E 5-3),
FEZH D, RATAE T et (OIP) A Bk, #iT OIP-Co & LAY R IE T KEE A K
Ri, 71 XantphoseCo 1 LHY o-J £ Bk p-rE AR B, Hl& T BEHE F & & — e a Al
R A Y, W E S NaBHEG B ot 28 a-BE AR AL, #1447 48 = A A4
MERE B, REAARFWRWEEE. BXRRRE. hhFLR, &%
R SHREFNELL, ROVEN o-fF Lm0 g4 B T 5 AWM % RAEN
1B T o-V& R o-FE A RN W 88 2 # i NaBHEG (R #t 1y 1 ST A2 2 RAE I
TR, IHEN BT EANBELTS R ERGEAMRE, Fl&LFEEMLR
HANER A, B EERRE T 183, LT N EE Tk 44, BABAERNFME.

OIP+Co Xantphos+Co SiHAF, : SiHAr",

Co > SiHAr", ! SiHAT
, H—SiHA" Ar/K/ FAT2 A A2
H 19 examples By changing adding
L.»  SiHAr, 45-87% vyields sequence of silanes
H—SiHAr,| via /&
T Ar

H-SiH,R " HSi
(N 2 Ar?HS)'<SiH2R Ar”
Ar

OIP-Co NaBHEt, B
19 examples Ar = 2,4-Me;CeHs
46-89% vyields OIP+CoBr,

Bl 5-3 s X 1 £ BB R LRt 6 9 B AL RO
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Fo#n ANAGEATE, RINERRAGUHZIT XL RENGH KL F%®
AT B IR SN EN TR, KR A BT KRR A A BT R T B B e R X
Sk (B 5-4), K L. XantphoseCo. OIP+Co. IIP+Co. NaBHEt; A&7, 23Tk
FIE A B &R, R ZIT MR A R R K s F s, R s AR RIF
W RAE R, Hat A AR ERBAE. TR ENEMLE AT FENEETE
o, B—RA A RBIFR, WFRAELI R, B0 K% 25 S0 R &
Fb 5 56 SR, T oW B 5 o S0 R R B 1 7H % NaBHEt, RO BE# BBk 518 F B9
. ZIEANLHEEREMLEMRET —HETEFESREFH T . B, Z
T 1R EAE A8 AL SR o [ B IR £ Ak RORE B XS B, O RO 9 % X 8t 38
BRET —EHE XK.

SiHAr', 18 examples
@ A 56-94% yields
Bpin 8/1->20/1 rr
Ly SHPh,
\ without isolation |
o Bpin 16 examples
Co > igap.  44-93% yields
SiHAr
AN ASHAT
H—SiHAr', H—Bpin
O SiHAr', 16 examples
Co > Bpin  95-86% yields
Ar/k/ P 8/1->20/1 rr

:Ar

_____________

Ar',HSi 23 examples
@—» )<39'n 46-95% yields
Ar >20/1 rr

NaBHEt;
[Co]' Me_ Me [Co] | S [CoP® | X [Co]* I S oh
Me P (o) Me = N
R |
AT —,_N anl | AT ?
thP——Co——PPhZ &f B Bu Br Br n Br Br tBu
B “Br Ar = 2,6-(iPr),CgHs Ar = 2,4-(Me),CgHj Ar = 2,6-(Me),CgHj

B 54 451810 H0 (Rt 8 0 T 5004 36 2 WA 0 A AL R
AR THRREE— L EHER— SRR, flio, ERMEENEEE, §=
WL KR TR AR E, TH e, SERRETEER; #4452
¥, RE#EE LR R E AR AR T HE KRR, TARERTRERBISE &
% by 2 R AL A KRR T R ROR BOR, TIATIE A MR, B AT RS2
R LB A AN, B, ERELN R B E S — S WA, e R
it 45 e 2 LR T4
AR TAET AR KRN EA B LA L, SIAFREMAH, FRIAH NS
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FILE A SR

BREANMATREIMKAR R, UEHLF IR BREFEES . 75, THAS
R MR T R EA R HEN 0 R R AL, A& HE A RE RNt &E, Ak
XA R E N EL e ERBENANE, ARF - FTHREIMIT L. KAEFREEAR
R B AILRE BB T O AR RI RHR BT Y T BE
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L 4

L S04 AT U8 SE B A A

SIS AT LR AL AR E U A B 52 400 MHz A8 £ 4R (L (Bruker-400), 3% # £
-F 400 B E € % 500 MHz 28 3£ 4R (L (Bruker-500), £i# ('HNMR) 8 ¥ fr# 5
£ FEET (SiMes) 15 5# (0 ppm), 5% (PC NMR) B F 0 5% AR A7 5 A
& (77.00 ppm, CDCl3), A3 (CHNMR) B t¥ (5% J R A& 715 5% (7.26 ppm,
CDCh)e UTHEREKMER: s HEE d ANEE,+ H=FE q YINEE m 5 EIE,
br AT, B EN KA X-4 K & D (Laboratory Devices, Beijing Taike Co., Ltd.); 4L #h 5%
# Perkin-Elmer Spectrum One FTIR spectrometer (B2 & diamond ATR B2 4); & 2 #% it 1L
# GCT Premier 2 # Waters XEVOG2-S TOF; X 44 # & 47 5 {X % Gemini A Ultra; 7T %
A H LA Vario MICRO cube; € H 4 4 PerkinElmer Model 341 Polarimeter; 5 2% 7% 48 & i
% Shimadzu SPD-20A); % & 414 FE 4 MM A PL-GPC220 chromatograph (Polymer
Laboratories),

LHER: WAHE (THF), L& (EnO), 1,4- =A< (1,4-dioxane) DL K F %
(toluene), A AR T, Mo \4hfn — K 7 B B bk ks 45, FFAMES; A abit (PE),
B 7B (BEA), —AFK (DCM), R EMMAFLIHRAE, RAEAEFEA; NN-
—HEAFEBK (DMF) LK NN-ZFEZBE (DMA), BIAMERAGE, BEEER;
TAFE (MeOH) LLR T AZ B (BIOM) TH K- AAEBH, RAEHEEA.

EIRF: M EA T (HBpin) (97%) 14T TCI, KAE A B A; CoCl(99.7%) LA
F NaBHEt; (4 & vk "%, 1.0 M) 14T Aldrich 3 B 81 F; CoBra (97%) 1 3 T Z it & 1L,
FHEBEMER; 45N (K EBH)-9,9-— FE AL H (Xantphos) (98%), M (2-— K £ ¥ %)
Bt (Dpephos) (97%), 1,1'-Bk %-2,2'- N — K fif (BINAP) (97%) W F T/ EHFAEEA .
Karstedt’s #17 (~2%Ptinxylene) ML T X et BEEH. ET X%, FEE, — 2
e, OHEEBRMBEWTLME, AEEA. £8% PJC) WTLXWE, AEEA. XA
A B0%ABEB)ETEZ, HEFEM. 8049 (NaOH), &9 (NaCl), /K%L 8 9
(Na2S04), | % (NH4Cl) F LA TAARA, FEEEA. AWHF (KF) WT
T, AT (Cul) WTEEED, wBRAH (KHCO) MTLWMEhE. BAREHT
TCL 4,4'-— & T #£-2,2"-BkHlPE (dtbpy), ¥ AECGFF ZE)HO) =K [I(OMe)cod]: 1T
REHUHEEER. RCREANB LM RAAWEELELEEEEA.
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http://dict.youdao.com/w/tetrahydrofuran/#keyfrom=E2Ctranslation

IL FRURERAMEE &

R o R &

—REEW AR Z REE B BRSO & o T AR T 3 3T AR /] 89 77 3% DA LiAIDs 2 18 B A
&

WYz By ) &

KL AMREC XML 2 INLTWE, 5, ERAALAWEIEEFEA. 54
LH(99.6%) MNAT N A T F A PR 8 Jg 3K, ZRmBR TR EEA,

nBu  Hept-1-yn-3-ylbenzene (2-1r) (CZY5179). &AW KF T, m— N FIEHHH
PV" NN # A ##ER T8 1000 mL = 0 B R F R AN (1,1-Z 8 F-1-0%-3-2) %
(8.23 g, 30 mmol) LA % THF (90 mL), 3 F-78°C #i#. 2 /5, /NOEIE A nBuli 2.5 M
in hexane) (36 mL, 90 mmol, 3.0 equiv.), F F-78°C #it# K iz 6 /NiT, R A 4K 5, F-78°C
Zg i miE A NHaCl KER (~50mL)#F K, F#ETHp®E, ZEER 3x150mL), &
i 157 ALAE 3 L A A 3k AR, B oK NapSOs T 538 3T e # & & P T 7 3,
AR VA HBE v T, 18 P AR B AT 4 8 45 E 2-1r (2.10 g, 12 mmol, 41% yield).
TG 8, 38 R B A . IR (neat): 3301, 3027, 2931, 2855, 2115, 1457 cm™'. "H NMR (400 MHz, CDCl3):
d7.39-7.28 (m, 4H), 7.26-7.19 (m, 1H), 3.61 (t,J = 7.2 Hz, 1H), 2.26 (s, 1H), 1.83-1.67 (m, 2H),
1.52-1.24 (m, 4H), 0.89 (t, J = 7.2 Hz, 3H); *C NMR (100 MHz, CDCl3): 6 141.7, 128.4, 127.3,
126.7, 86.1, 70.7, 38.0, 37.5, 29.4, 22.3, 13.9. HRMS (EI) calculated for [C13Hi6]" (M") requires
m/z 172.1252, found m/z 172.1250.

But-3-yn-1-yl ethyl oxalate (2-1aa) (GJ5069). [}t 45 T )5 &4 # 4 w4

Eto% M AP #E T 89 250 mL Bl JREHA F R KA A but-3-yn-1-o0l (3.8 mL,

0.93 g/mL, 50 mmol), of N,N’-dimethylaminopyridine (0.48 g, 4.0 mmol),

= Z (11 mL, 0.73 g/mL, 79 mmol) LA X — @A F k2 20 mL) # 5 ZF & T B, A5, &
J# fim X\ ethyl 2-chloro-2-oxoacetate (5.9 mL, 1.3 g/mL, 55 mmol)#) — & ¥ & (20 mL) & &,

HFEEMPER 12 /N KR4 K G, A\ NaHCOs 18 F1 A (~100mL) ##. B

AR, —AFRER (150mL x3), &HFNAMAEARA BRI ARE &K, ZEAL

A NapSO4 T ¥E i W e 5 K R DU T Ao w5, B MR REZRERESFE 2-1aa
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(6.40 g, 38 mmol, 75% yield). & #IRK M. IR (neat): 3291, 2977, 2913, 1746, 1394, 1316
cm’l. 'TH NMR (400 MHz, CDCl3): 6 4.43-4.33 (m, 4H), 2.66 (t, J = 7.2 Hz, 2H), 2.05 (s, 1H),
1.39 (t,J=7.2 Hz, 3H); *C NMR (100 MHz, CDCls): 6 157.5, 157.3, 78.8, 70.6, 64.2, 63.3, 18.6,
13.8. HRMS (EI) calculated for [CsHi0O4]" (M") requires m/z 170.0579, found m/z 170.0577.

11-(1-(But-3-yn-1-yl)piperidin-4-ylidene)-8-chloro-6,11-

Cl /%
N dihydro-5H-benzo|5,6]cyclohepta[1,2-b]pyridine (2-1ad)
= A =3 \ VAT /RS =] o
(GJ6054). 1o BEAG T oo+ 4 o /7 #8779 250 mL B &R
/ N N 3 N > v
— \ B F AR KA 8-FA-11-(~ A v -4-T £ )-6,11-— A -5u-7

F (4,513 B F[2,1-0] 7 (3.10 g, 10 mmol), 4-38 T -1- 4
(1.30 g, 10 mmol), MeCN (50 mL) )L X 8 B 4 (3.30 g, 10 mmol), #& /5T 80 °C #i#¥, [ER
K10 /NeF. RE%RE, WEZZE, MAK GOmL) HF, BEI )W, LEE
ZEE (100 mL x 3), A FFFTEA AR A e fn & 2h A ek, A A NapSOs T4 F 3 it fe
HELZPRETER. &G, UWLBRTE/ =T/ =20/1 (RFL) (B kB A, 3 kk e
A E M B 15 2| 2-1ad (1.60 g, 4.4 mmol, 44% yield). To & HRE A . IR (neat): 3300,2977,
2908, 2117, 1735, 1434, 1379 cm™. "H NMR (400 MHz, CDCl3): 6 8.40 (d, J = 4.0 Hz, 1H), 7.43
(d, J=7.2 Hz, 1H), 7.17-7.05 (m, 4H), 3.45-3.31 (m, 2H), 2.89-2.75 (m, 4H), 2.68-2.60 (m, 2H),
2.59-2.51 (m, 1H), 2.50-2.32 (m, 5H), 2.31-2.19 (m, 2H), 1.97 (s, 1H); *C NMR (100 MHz,
CDCls): 0 157.4,146.6,139.5,138.2, 137.7,137.3,133.3, 132.9, 132.7, 130.7, 128.9, 126.0, 122.1,
82.6, 69.1, 56.7, 54.42, 54.39, 31.7, 31.4, 30.6, 30.4, 16.7. HRMS (ESI) calculated for
[C23H24CIN,]" (M+H") requires m/z 363.1628, found m/z 363.1630.

TR R H ST A R &

£ 40 B4k 2-La,’ 2-Lb,* 2-Lc,’ 2-Ld,° 2-Le®, 2-Lf°4-La,” 4-Lb,* 4-Lc¢,* 4-Ld,* 4-Le,* 4-Lf,” 4-
Lg'' RABZ o Ry Lk AL HB R & R F % . DHHEREY 2-LasCoCl,” 2-
Lb*CoCl,* 2-Le*CoCla,’ 2-Ld*CoClz,® 4-La*CoCla,!! 4-Lb*CoCl,* 4-Le*CoCla,* 4-Ld+CoCl,*
4-Le*CoBr™ R 48 2 Al 4% 18 8y Xk 7 & o 2o%5!!
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N 2-Le*CoCl, (XSP1043). 1 50 mL Schlenk X 7 & fu \ &-3& B 4%+

Pr NN BT ABORRES D, BRMASHFARBRRTE, ZER
@N_W_NJ AR, EEULBEZKR . FREEAZZRE, EARAET,
iPr 612 KR & 4R IR e A.CoCla (0.1247 g, 0.96 mmol), 2-Lf (0.5151

g, 1.0mmol) LA X THF (10mL), 45T EEMHFI~5 et A5, EEZAAE WA LE (40

mL), FEER LR TR RS B A%, FTESELEHTIE, 52-LHCoCl(0.3914

g,0.61 mmol, 63% yield) . %t & # F 3 E f& . Anal. Calcd. for C3sH3sCl,CoN4+ 3H,0: C, 60.18;

H, 6.35; N, 8.02; Found: C, 60.24; H, 5.90; N, 7.72.

2-Lf+CoCl, (XSP1049). 1 50 mL Schlenk & i %& fim A\ &-3& # 3% £
P “.‘/ ‘\N7 MIHABMOGRER D, BHASHARBNIRTE, 2578
N—Co—N~/  H5, EAULBE-RFAREEAZTERE, EARAET,
iPr 6] 1% RS R K Am A CoCla (0.1254 g, 0.97 mmol), 2-Le (0.4819
g, 1.0 mmol) LA X THF (10 mL), # /5 T ZERHFLEFA~5NET. AJF, EFAAE A TE(L0
mL), FE IR LU, R OB, AT EE S TIE, 52-LeCoCl2 (0.4944
g, 0.81 mmol, 84% yield). & Kk E K. Anal. Caled. for C32HaClCoNs + 1.5H,0: C,
60.29; H, 6.80; N, 8.79; Found: C, 60.09; H, 6.51; N, 8.45.

4-Ld+CoBr2 (CZY6157). 1% % Z Al R & 09 Xk B AEAHAE R, ¢ 15
P |_CO_N\Q 50 mL Schlenk SR fim A\ 438 B+ 3 F 36 F B D iR IR E 44 0,
CE BY Br my BWEZSHAMAMKTE, 2EREAA, EAULBEHEZL,

HREEAZEERE, EAANRTI T, BZREE FRAMA
CoBr» (0.4358 g, 2.0 mmol), 4-Ld (0.8515 g, 2.1 mmol)bA % THF (20 mL), &5 T E &+
16 /NE. /5, ERAAEMAZEBQOML), &8 IR E, JEHHE T F K 2R,
HFTAZEMH T, 5 4-Ld*CoBr2(1.1350 g, 1.8 mmol, 91% yield). % & # K4k B 1. Anal.
Calcd. for C26H3sBraCoNsO + 1/2 H2O: C, 49.31; H, 5.73; N, 6.63; Found: C, 50.12; H, 5.73; N,
6.47.
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| ~ 4-Lf+CoBr, (HT1020). 1% 48 2 #I # & 0 X Bk B (E R E R 2.0 | 50
N_0O
Me I C';.“ { mL Schlenk R A& m A\ A E W F#H T HAHMOGREH D, F
—Co—
C[ BY Br oy WEZHAMBEATIE, 2EREA, EANLBEZK. &

REEAZZERGE, EEAWKRFT, HZRMEEFRAMAN
CoBr (0.7641 g, 3.2 mmol), 4-Lf (1.2490 g, 3.6 mmol)u& THF 36 mL), 45T Eimfntt 6
INEF. BB, EEAABEMACZEQOmML), HEIAHEIF; LR, B4R IRE%, I
FAEZLMHTIE, 5 4-Lf+CoBr (1.7746 g, 3.1 mmol, 97% yield). £k & ¥ R4k E K. Anal
Calcd. for C2xH27BroCoN3O + 0.5 H>O: C, 45.78; H, 4.89; N, 7.28; Found: C, 4598 H, 4.82; N,

7.31.
TN PR 4LgeCoBra (CZYS138) R 45 2 B H# # T B AR IR 0
Yo ) N\N 50 mL Schlenk AL % fis &3 #9 B AR T 5 8 0 AR E 4 1
o
f:[ of Br by BHWEZHFFEMWATE, ZEREL, EEULEREDA

RREEAZEFRE, EAANRFT, MEZRKEE FRAMA
CoBr (0.4386 g, 2.0 mmol), 4-Lg (0.9357 g, 2.2 mmol) L % THF 20 mL), &/ T &4+
3/NEY. BB, EEA ﬁu@ﬁmam(zo mL), AT, EYE I LR,
HFHEHZLMTIE, 15 4-LgeCoBr2 (1.1386 g, 1.8 mmol, 88% yield). £ & # K 4k B K. Anal.
Calcd. for CsH3:BroCoNg + 0.5 H20: C, 51.55; H, 5.10; N, 8.59; Found: C, 51.58; H, 5.10; N,
8.49.

Xantphos*CoBrz (CZY6045)."2 & 50 mL Schlenk X k7 & fin A\ &3 #9877 B O
BIREHD, BHAESHABRERATE, ZEA8A, EAULRE=ZK, FREE
EFmfE, ERANRKE T, MZRNE FRAKImA CoBrz(0.4400 g, 2.0 mmol), Xantphos

(1.2123g,2.1mmol) u&aﬂix(zomm, RETEZEmEHHF 20 Nt A, EZARAE WA
Z. B (20 mL), HHGERF TR, RPEIFRRELE, A TEZLH TR, &

Xantphos*CoBr (1.6152 g, 2.0 mmol, >99% vyield). ¥ & # Kk E 1K, Anal. Calcd. for
C39H3:BrCoOP;, + 0.5 H2O: C, 58.09; H, 4.13; Found: C, 58.66; H, 4.24.

I SEARERTREHRESAR AR (F=F)
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P-(E)-F&E W B &
By Xy -SiHPh  (E)-Hex-1-en-1-yl(phenyl)silane (2-5a) (CZY4100). MAE AR B SRR
£, 1338 1§ Schlenk R B A | % , 5 2-5a(0.2504 g, 1.3 mmol, 66% yield).
T8, 8 IR A . IR (neat): 3068, 2927, 2857, 2134, 1615, 1430 cm™'; "H NMR (400 MHz, CDCl3):
8 7.59-7.53 (m, 2H), 7.41-7.31 (m, 3H), 6.36 (dt, J= 18.4, 6.4 Hz, 1H), 5.76-5.66 (d, J= 18.4 Hz,
1H), 4.52 (s, 2H), 2.18 (dt, J = 6.4, 6.4 Hz, 2H), 1.45-1.29 (m, 4H), 0.90 (t, J= 7.2 Hz, 3H); 13C
NMR (100 MHz, CDCl3): 6 154.2, 135.3, 132.4, 129.5, 128.0, 119.9, 36.6, 30.6, 22.2, 13.9.
HRMS (EI) calculated for [C12H;sSi]" (M") requires m/z 190.1178, found m/z 190.1180. #t#E 5
Bk — %

Q (E)-(5-Methylhex-1-en-1-yl)(phenyl)silane (2-5ac) (CZY4197).

WA B3 # o k2 1F, 3 ¢ Schlenk R # A&, & 2-5ac

O NS (0.3165 g, 1.0 mmol, 34% yield). #F & k& A&, IR (neat): 3050,

2917, 2850, 2138, 1598, 1486, 1457, 1328 cm™. '"H NMR (400 MHz,

CDCl): ¢ 8.11 (d, J = 7.6 Hz, 2H), 7.48-7.42 (m, 4H), 7.39-7.28 (m, 5H), 7.24 (dd, J= 7.6, 7.6

Hz, 2H), 6.46 (dt, J=18.8, 3.6 Hz, 1H), 5.75-5.65 (m, 1H), 4.97 (d, J= 3.6 Hz, 2H), 4.47 (d, J =

2.8 Hz, 2H); *C NMR (100 MHz, CDCls): 6 145.6, 140.4, 135.3, 131.1, 129.8, 128.0, 125.7,

122.9,122.4,120.4,119.1, 108.7, 47.2. HRMS (ESI) calculated for [C21H20NSi]" (M+H") requires
m/z 314.1365, found m/z 314.1364.

Bn O/\/\/SinPh (E)-(4-(Benzyloxy)but-1-en-1-yl)(phenyl)silane (2-5ag) (CZY4101).

AR B 9 SCEr#E, '3 1 3L Schlenk X M3 A#l %, 15 2-5ag
(0.3705 g, 1.38 mmol, 69% yield), &R K M. IR (neat): 2902, 2134, 1617, 1453, 1429,
1362 cm™. "TH NMR (400 MHz, CDCls): 6 7.59-7.54 (m, 2H), 7.42-7.26 (m, 8H), 6.37 (dt, J =
18.4, 6.4 Hz, 1H), 5.88-5.78 (m, 1H), 4.53 (d, J = 3.2 Hz, 2H), 4.52 (s, 2H), 3.57 (t, /= 6.8 Hz,
2H), 2.51 (dt, J = 6.8, 6.4 Hz, 2H); 1*C NMR (100 MHz, CDCls): § 149.9, 138.4, 135.4, 132.0,
129.6, 128.4, 128.0, 127.65, 127.57, 122.5, 72.9, 69.0, 37.2. HRMS (EI) calculated for
[C17H2008Si]" (M") requires m/z 268.1283, found m/z 268.1286.
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B 8 AL B il e K 3 R )% BB BR 1,1- W EE A AL R BL

PR E: 1 25 mL Schlenk R E A\ AE B M T, FABMOGKEHD, KEH
AR mATIE, ZERER, EEAULREZK. RREEALEFRE, EEX
B3 T, MR N E FAR K A 2-Ld*CoCly (0.015 mmol, 3.0 mol%) ## ¥ % (2.0 mL,
025 MYFIF E#i#t. 2 /a, MAZEA®EK (1.1 mmol, 2.2 equiv.), FFMAN =T EFA
4 (NaBHEts) (0.045 mmol, 9.0 mol%), % JZ (0.50 mmol, 1.0 equiv.), # T i (10~35°C)
FORL 2 /NBF o R4 R JE, MmN mE/ O E = 1/1 (KAL) (10 mL)E & AR B 3 5 K
B, ZERERTIEGR S EAA, BACE (15mLx3) %k, ZEAREEL NG
FBR|, UZFEEEFEEANF, B 'HNMR #ERNXBEEE., &5, A
JCBR B A, BRENEETSBRE Y.

BU SiH,Ph  Hexane-1,1-diylbis(phenylsilane) (2-3a) (CZY4047). R4 it R g # 1E,
SiHPh 5 B 1-T 8k (57 uL, 0.72 g/mL, 0.50 mmol), %)% (138 pL, 98%, 0.88
g/mL, 1.1 mmol), 2-Ld+CoCl> (0.0090 g, 0.015 mmol), NaBHEt; (70 & 7% "8 ¥ &, 1.0 M) (45 pL,
0.045 mmol), F& (2.0 mL ,025 M), Zi@F KA 2 Nt Z /G, HAFEREHTEL
#, 'HNMR # % K KBk &% (2-3a2-4a=>19/1), &5, A8 VUA BB A R,

3T e 3% B A B AT 4 B 4% 31 2-32(0.1386 g, 0.46 mmol, 93% yield). 7o, 8 4R i . IR (neat):
3068, 3014, 2924, 2853, 2132, 1463, 1429 cm™. '"H NMR (400 MHz, CDCl3): & 7.56-7.50 (m,
4H), 7.40-7.28 (m, 6H), 4.42 (dd, J = 6.0, 3.6 Hz, 2H), 4.36 (dd, J = 6.0, 3.6 Hz, 2H), 1.65-1.57
(m, 2H), 1.45-1.36 (m, 2H), 1.24-1.13 (m, 4H), 0.81 (t, J = 6.8 Hz, 3H), 0.71-0.63 (m, 1H); °C
NMR (100 MHz, CDCl3): & 135.5, 132.2, 129.6, 127.9, 31.6, 31.1, 27.7, 22.3, 14.0, 4.2. HRMS
(EI) calculated for [C13H26Si2]" (M") requires m/z 298.1573, found m/z 298.1572.

SiH,Ar  Hexane-1,1-diylbis((4-methoxyphenyl)silane) (2-3b) (CZY4042). 1 ¥ -

SiHAr AR AREERE, A 1-T 4 (57 uL, 0.72 g/mL, 0.50 mmol), 4- F 4 & % 5 )7
Ar = 4-MeOC5H4

nBu

(0.1670 g, 91%, 1.1 mmol), 2-Ld*CoCl (0.0089 g, 0.015 mmol), NaBHEt;

(M A PK "B, 1.0 M) (45 pL, 0.045 mmol), ¥ (2.0 mL,0.25 M), ZEI&HH KA 2 /NAT,
ZJa, T ERIEHATEATE, 'HNMR # % K X Bk &% (2-3b/2-4b=>19/1), & 5,

DUA B B A B/ OB LB =30/1 A skfi N, i bRIE M AR B AT 2 B R 5 2-3b(0.1618 g,

0.45 mmol, 90% yield). 7o & KA. IR (neat): 3016, 2956, 2924, 2852, 2127, 1593, 1501,
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1309 cm™. "H NMR (400 MHz, CDCls): 9 7.44 (d, J = 8.0 Hz, 4H), 6.87 (d, J = 8.0 Hz, 4H),
4.41-4.31 (m, 4H), 3.80 (s, 6H), 1.62-1.54 (m, 2H), 1.44-1.36 (m, 2H), 1.26-1.15 (m, 4H), 0.82 (t,
J = 6.8 Hz, 3H), 0.64-0.56 (m, 1H); '>*C NMR (100 MHz, CDCls): ¢ 160.9, 137.0, 122.9, 113.7,
55.0,31.7,31.1,27.7,22.4, 14.0, 4.8. HRMS (EI) calculated for [C20H3002Si2]" (M") requires m/z
358.1784, found m/z 358.1782.

SiH,Ar  Hexane-1,1-diylbis((4-chlorophenyl)silane) (2-3c) (CZY4043). R #& L it

SiHAr k42 4E, # A 1- % (57 uL, 0.72 g/mL, 0.50 mmol), 4- 5 & 2 (0.1640
Ar = 4-CICgH,

nBu

g, 96%, 1.1 mmol), 2-Ld=CoCl, (0.0090 g, 0.015 mmol), NaBHEt; (4 &, # &
VR, 1.0 M) (45 uL, 0.045 mmol), ¥ (2.0 mL,0.25M), FEHE RN 2 N, Z 5, 1%
EREHRTEAE, 'THNMR #ZE RN KXBREZEHE (2-3¢/2-4¢=19/1). &Ja, LA mE
4B OB OB =100/1 (RAREL) A s, i itk o9 4 B AT 48 4% 2 2-3¢ (0.1649
g, 0.45 mmol, 90% yield). 7o & HP R E A, IR (neat): 2959, 2923, 2136, 1578, 1482, 1380 cm”
', 'THNMR (400 MHz, CDCls): 6 7.41 (d, J = 8.0 Hz, 4H), 7.30 (d, J = 8.0 Hz, 4H), 4.39-4.30 (m,
4H), 1.60-1.54 (m, 2H), 1.43-1.34 (m, 2H), 1.26-1.15 (m, 4H), 0.83 (t, J = 6.8 Hz, 3H), 0.67-0.58
(m, 1H); *C NMR (100 MHz, CDCls): § 136.7, 136.2, 130.3, 128.2, 31.6, 31.1, 27.7, 22.3, 13.9,
4.3. HRMS (EI) calculated for [Ci1sH24C:Siz2]" (M) requires m/z 366.0794, found m/z 366.0789.

nBU SiH2Bn  Hexane-1,1-diylbis(benzylsilane) (2-3d) (CZY4044). R & b #7E # 1,
SiH:Bn @ E 1-E % (57 pL, 0.72 g/mL, 0.50 mmol), ¥ EFE K (0.1346 g, 1.1
mmol), 2-Ld+CoCl (0.0090 g, 0.015 mmol), NaBHEt; (/4 & #% %A%, 1.0 M) (45 uL, 0.045
mmol), ¥& (2.0mL,025M), Ei&#H R 2 /Nt Z )5, #TEREHRTELE, 'H
NMR # 2 R X8 (2-3d/2-4d = > 19/1). &5, 2B UG @B A EFEA, Btk
I E AR B AT 4 B 15 3 2-3d (0.1428 g, 0.44 mmol, 87% yield). 7o, 4k i 4K . IR (neat): 3060,
3025, 2957, 2924, 2853, 2128, 1599, 1493 cm™. '"H NMR (400 MHz, CDCl3): ¢ 7.25-7.19 (m,
4H), 7.12-7.03 (m, 6H), 3.89-3.80 (m, 4H), 2.23 (t, J = 4.0 Hz, 4H), 1.53-1.46 (m, 2H), 1.33-1.14
(m, 6H), 0.86 (t, J = 6.8 Hz, 3H), 0.25-0.18 (m, 1H); >*C NMR (100 MHz, CDCl3): § 139.6, 128.5,
128.2,124.7,31.7,31.1,28.0, 22.4, 19.1, 14.0, 2.0. HRMS (EI) calculated for [C2oH30Si2]* (M")

requires m/z 326.1886, found m/z 326.1888.
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SiHCH,CH,Ph - Hexane-1,1-diylbis(phenethylsilane) (2-3¢) (CZY4135). R 4E ik
SiHCH,CHoPh Ao 0B, A 1-T % (57 uL, 0.72 g/mL, 0.50 mmol), (2-% % 7,
)T (0.1514 g, 1.1 mmol), 2-Ld+CoCl, (0.0091 g, 0.015 mmol), NaBHEt; (79 & ¥k ## 5 7,
1.0 M) (45 pL, 0.045 mmol), ¥ (2.0 mL,0.25 M), FEMHE RN 2 /Mot 25, ARk
BEHTEAE, 'THNMR #E RN X BREFEME (2-3¢/2-4e =>19/1). /5, 28 UAH
Bt A LR, 3T bR vk B A B AT 45 13 2 2-3a(0.1528 g, 0.43 mmol, 86% yield). T itk
WA, IR (neat): 3062, 2957, 2923, 2853, 2120, 1602, 1495, 1454 cm™'. "H NMR (400 MHz,

nBu

CDCls): 67.30-7.24 (m, 4H), 7.21-7.14 (m, 6H), 3.82-3.73 (m, 4H), 2.72 (t, J = 8.4 Hz, 4H), 1.56-
1.49 (m, 2H), 1.42-1.34 (m, 2H), 1.32-1.21 (m, 4H), 1.12-1.05 (m, 4H), 0.88 (t, J = 6.8 Hz, 3H),
0.22-0.15 (m, 1H); 3C NMR (100 MHz, CDCls): § 144.2, 128.4, 127.9, 125.8, 31.8, 31.7, 31.3,
28.3,22.4,14.0, 11.4, 2.1. HRMS (EI) calculated for [C22H34Si2]" (M") requires m/z 354.2199,
found m/z 354.2200.

SiHPh - Propane-1,1-diylbis(phenylsilane) (2-3f) (XSP1113). R 1 F it 47 /f 3% 1E #4
SiHPh — Eig g, R -k (AR, 1.0 M) (0.5 mL, 0.50 mmol), %kt
(138 pL, 98%, 0.88 g/mL, 1.1 mmol), 2-Ld+CoCl, (0.0032 g, 0.005 mmol), NaBHEt; (I & # 7%
VR, 1.0 M) (15 pL, 0.015 mmol), ¥ % (2.0 mL,0.25 M), FEH#E R 2 /N, 25, #
EREHATEATE, 'THNMR #E R XS FH (2-312-4f=>19/1). &G, 2B UA
By SRR, 3B TR AR B AT 4 F 5 2 2-3F(0.1121 g, 0.44 mmol, 87% yield). 7o & i
AR, IR (neat): 3068, 3012, 2928, 2869, 2133, 1457, 1429 cm™. 'H NMR (400 MHz, CDCls):
8 7.56-7.51 (m, 4H), 7.40-7.29 (m, 6H), 4.42 (dd, J = 6.0, 3.6 Hz, 2H), 4.38 (dd, J = 6.0, 3.6 Hz,
2H), 1.72-1.63 (m, 2H), 1.02 (t,J = 7.6 Hz, 3H), 0.66-0.58 (m, 1H); '*C NMR (100 MHz, CDCl;):
§135.5,132.2,129.6, 127.9,21.0, 16.2, 6.3. HRMS (EI) calculated for [C15H20Si>]* (M") requires
m/z 256.1104, found m/z 256.1103.

SiH,Ph  Heptane-1,1-diylbis(phenylsilane) (2-3g) (XSP1100). 1 b iR 47 /£ # 1E
SiHaPh g 2,  1-BE (68 uL, 0.71 g/mL, 0.50 mmol), ¥ &k (138 uL,
98%, 0.88 g/mL, 1.1 mmol), 2-Ld*CoCl> (0.0030 g, 0.005 mmol), NaBHEt; (T & #% "% %, 1.0

M) (15 pL, 0.015 mmol), ¥ (2.0 mL,0.25 M), FlEH ¥ KA 2 /Nt Z 5, #HArEEE
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BAT AL, 'HNMR # & R RSt # 1 (2-3g/2-4g=>19/1). &J5, 2R UH @EEY
PRRE A, 13T ek 09 AE 2 AT 4 45 3 2-3g(0.1400 g, 0.45 mmol, 90% yield). 7o & i ik 14
IR (neat): 3068, 3051, 2956, 2924, 2853, 2133, 1463, 1429 cm™. 'H NMR (400 MHz, CDCL3): &
7.56-7.50 (m, 4H), 7.39-7.28 (m, 6H), 4.42 (dd, J = 6.0, 3.6 Hz, 2H), 4.37 (dd, J = 6.0, 3.6 Hz,
2H), 1.65-1.57 (m, 2H), 1.44-1.35 (m, 2H), 1.28-1.12 (m, 6H), 0.83 (t, J = 6.8 Hz, 3H), 0.71-0.63
(m, 1H); *C NMR (100 MHz, CDCls): § 135.5, 132.2, 129.6, 127.9, 31.5, 31.4, 29.1, 27.8, 22.6,
14.0, 4.2. HRMS (EI) calculated for [Ci9H28Si2]" (M") requires m/z 312.1730, found m/z
312.1730.

g SiH,Ph  Tetradecane-1,1-diylbis(phenylsilane) (2-3h) (XSP1099). R # L4 #r /g #
SiHaPh (e RYE R %, -+ 0-1-% (123 L, 0.79 g/mL, 0.50 mmol), H# (138
uL, 98%, 0.88 g/mL, 1.1 mmol), 2-Ld+CoCl; (0.0031 g, 0.005 mmol), NaBHEt; (I &, =k " V& /& ,
1.0 M) (15 pL, 0.015 mmol), ¥ (2.0 mL,0.25 M), FEMEHE RN 2 Mot 25, #ARkE
BIEHATEAE, 'THNMR # % K X8t # % (2-3h/2-4h=>19/1). &5, 28 LA H
Bk 4w, 3T bR vk B AR B AT 45 453 %] 2-3h (0.1980 g, 0.48 mmol, 96% vield). T 4k
WA, IR (neat): 3068, 3050, 2924, 2853, 2134, 1464, 1429 cm™. "H NMR (400 MHz, CDCls):
8 7.55-7.49 (m, 4H), 7.38-7.27 (m, 6H), 4.42 (dd, J = 6.0, 3.6 Hz, 2H), 4.37 (dd, J = 6.0, 3.6 Hz,
2H), 1.65-1.56 (m, 2H), 1.44-1.37 (m, 2H), 1.31-1.14 (m, 20H), 0.88 (t, J = 6.8 Hz, 3H), 0.71-
0.62 (m, 1H); '3C NMR (100 MHz, CDCl3): § 135.5, 132.2, 129.6, 127.9, 32.0, 31.4,29.73, 29.69,
29.66,29.58,29.46,29.41,29.3,27.8,22.7, 14.2, 4.2. HRMS (EI) calculated for [C26H42Si2]" (M*)
requires m/z 410.2825, found m/z 410.2826.

Sitt,Ph (4-Phenylbutane-1,1-diyl)bis(phenylsilane) (2-3i) (XSP1121). #
©/\/\ng2% W& _ERARERAE, T -3- 3£ K (70 uL, 0.93 g/mL, 0.50 mmol),
R (138 uL, 98%, 0.88 g/mL, 1.1 mmol), 2-Ld*CoCl, (0.0090

g, 0.015 mmol), NaBHEt; (1Y & % "8 /& 2, 1.0 M) (45 uL, 0.045 mmol), ¥ # (2.0 mL,0.25 M),
FIRMIE R 2 NEF. Z )5, HATEREHRTEAE, "HNMR #E KN XK FE (2-
3i/2-4i = 14/1). FJ5, A MEEE G MmB/ LB = 50/1 (RAR ) A kB, itk
B A E AT 4 B 4% 2 2-3i (0.1480 g, 0.43 mmol, 85% yield). T& & 8K & A, IR (neat): 3067,
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3024, 2927, 2853, 2133, 1454, 1429 cm™. '"H NMR (400 MHz, CDCl3): 6 7.53-7.46 (m, 4H),
7.41-7.34 (m, 2H), 7.34-7.27 (m, 4H), 7.24-7.19 (m, 2H), 7.18-7.11 (m, 1H), 7.07-7.00 (m, 2H),
4.47-4.31 (m, 4H), 2.50 (t,J = 7.2 Hz, 2H), 1.79-1.61 (m, 4H), 0.74-0.65 (m, 1H); 3C NMR (100
MHz, CDCl3): 0 142.1, 135.5, 132.0, 129.6, 128.3, 128.2, 127.9, 125.6, 35.7, 33.0, 27.4, 4.1.
HRMS (EI) calculated for [C22H26Si2]" (M) requires m/z 346.1573, found m/z 346.1570.

Me | (4-(o-Tolyl)butane-1,1-diyl)bis(phenylsilane) (2-3j) (CZY4011).
m HSZ':;Ph B LRAR R, B (T 3-RE) 2 FEE (00735 g 0.51
mmol), A} (138 uL, 98%, 0.88 g/mL, 1.1 mmol), 2-Ld*CoCl,
(0.0090 g, 0.015 mmol), NaBHEt; (I & k"% &, 1.0 M) (45 pL, 0.045 mmol), F & (2.0
mL,025 M), EEMHF RN 2 Nt 25, HIFEREHRTEALIE, 'HNMR #E R AKX
BEFENE (2-3j/2-4j=>19/1). &G, LA E 6 b/ L8 L8 =50/1 (R E) kA
F, 13 B AE 2 AT 4 8 45 2 2-3 (0.1453 g, 0.40 mmol, 79% yield). T R KA. IR
(neat): 3067, 3014, 2931, 2860, 2133, 1429 cm™. 'H NMR (400 MHz, CDCls): 6 7.52-7.49 (m,
4H), 7.40-7.28 (m, 6H), 7.11-7.04 (m, 3H), 7.00-6.94 (m, 1H), 4.42 (dd, J = 6.0, 3.6 Hz, 2H),
4.37(dd,J = 6.0, 3.6 Hz, 2H), 2.48 (t,J = 7.2 Hz, 2H), 2.20 (s, 3H), 1.75-1.64 (m, 4H), 0.75-0.66
(m, 1H); 3C NMR (100 MHz, CDCls): 6 140.3, 135.7, 135.5, 132.0, 130.1, 129.7, 128.7, 128.0,
125.83,125.81, 33.2, 31.9, 27.7, 19.2, 4.2. HRMS (EI) calculated for [C23H23Si2]" (M") requires
m/z 360.1730, found m/z 360.1734.

Me SiHzPh  (4-(m-Tolyl)butane-1,1-diyl)bis(phenylsilane) (2-3k)
m”’“ (CZY4013). 1R¥E ERATERME, EH 1-(T-3-pH)3-F &
% (0.0728 g, 0.50 mmol), % &) (138 pL, 98%, 0.88 g/mL, 1.1 mmol), 2-Ld*CoCl> (0.0091
g, 0.015 mmol), NaBHEt; (1Y & % "8 /& 2, 1.0 M) (45 uL, 0.045 mmol), ¥ # (2.0 mL,0.25 M),
FIRMIE R 2 NEF. Z )5, HATEREHRTEAE, "HNMR #E KN R BEFE (2-
3k/2-4k = 13/1). F& /5, DAG Bk E A R/ LB L= 50/1 (AR H) A sefi ], 3Tt
B A AT 4 B 4% 3 2-3k (0.1523 g, 0.42 mmol, 84% yield). 7o & ER K&, IR (neat): 3016,
2925, 2854, 2133, 1609, 1487, 1429 cm™. 'H NMR (400 MHz, CDCl3): d 7.53-7.47 (m, 4H),
7.40-7.27 (m, 6H), 7.11 (dd, J = 7.6, 7.2 Hz, 1H), 6.96 (d, J = 7.6 Hz, 1H), 6.87-6.82 (m, 2H),

4.42 (dd, J = 6.0, 3.6 Hz, 2H), 4.36 (dd, J = 6.0, 3.6 Hz, 2H), 2.46 (t, J = 7.2 Hz, 2H), 2.29 (s,
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3H), 1.77-1.62 (m, 4H), 0.74-0.65 (m, 1H); *C NMR (100 MHz, CDCls): 6 142.0, 137.7, 135.5,
132.0, 129.6, 129.1, 128.1, 127.9, 126 .4, 125.3, 35.6, 33.1,27.4, 21.4, 4.1. HRMS (EI) calculated
for [C23H2sSi2]" (M") requires m/z 360.1730, found m/z 360.1733.

siH,ph  (4-(p-Tolyl)butane-1,1-diyl)bis(phenylsilane) (2-3))
Vo MHZPh (XSP1104). RHE LR FREREMERE, ER 1-(T-3-5%)-

4-H E K (76 pL, 0.95 g/mL, 0.50 mmol), & K (138 uL,
98%, 0.88 g/mL, 1.1 mmol), 2-Ld+CoCl> (0.0033 g, 0.006 mmol), NaBHEt3 (74 & #k "8 % i, 1.0
M) (15 uL, 0.015 mmol), F#* (2.0 mL,0.25M), FlEHH KA 2 /Nit. 25, kR E
FHATEAE, 'THNMR #E R X BREHEE (2-312-41=>19/1), & /5, LA @bt EF
/R 7, BE=50/1 (1RAREL) A s i, @ i bR B9 B AT 4% 13 B 2-31(0.1260 g, 0.35 mmol,
70% yield). o R & IR (neat): 3068, 3048,2924,2854,2132,1515,1428 cm™'. 'HNMR
(400 MHz, CDCls): 6 7.52-7.46 (m, 4H), 7.39-7.26 (m, 6H), 7.03 (d, J = 7.6 Hz, 2H), 6.92 (d, J
= 7.6 Hz, 2H), 4.41 (dd, J = 6.0, 3.6 Hz, 2H), 4.36 (dd, J = 6.0, 3.6 Hz, 2H), 2.45 (t,J = 7.2 Hz,
2H), 2.29 (s, 3H), 1.76-1.60 (m, 4H), 0.73-0.64 (m, 1H); '*C NMR (100 MHz, CDCls): d 139.0,
135.5,135.0, 132.0, 129.6, 128.9, 128.2, 127.9, 35.2, 33.1, 27.3, 21.0, 4.1. HRMS (EI) calculated
for [C23H23Si2]" (M) requires m/z 360.1730, found m/z 360.1730.

Me SiH,Ph (4-(3,5-Dimethylphenyl)butane-1,1-diyl)bis(phenylsilane)
mw (2-3m) (CZY3168). R LA IrE#E, A 1-(T-3-HE)-
Me 3,5-Z F % (0.0795 g, 0.50 mmol) , KA (138 pL, 98%,
0.88 g/mL, 1.1 mmol), 2-Ld*CoCl> (0.0091 g, 0.015 mmol), NaBHEt; (7 & #% "§ % %, 1.0 M)
(45 pL, 0.045 mmol), F& (2.0 mL,025 M), EEH R 2 /Not. 2, #iargEEfEd#
TEA#E, 'THNMR # & K X # 4 (2-3m/2-4m=>19/1). & /5, 2 LLA @t A vk
Bt ), 38 3 ek B9 AE B AT 48 45 E 2-3m (0.1398 g, 0.37 mmol, 74% yield). T, bk ik .
IR (neat): 3067, 3014, 2920, 2853, 2133, 1606, 1459, 1429 cm™. 'H NMR (400 MHz, CDCls): ¢
7.54-7.48 (m, 4H), 7.42-7.29 (m, 6H), 6.80 (s, 1H), 6.67 (s, 2H), 4.41 (dd, J = 6.0, 3.6 Hz, 2H),
4.36 (dd,J = 6.0, 3.6 Hz, 2H), 2.43 (t, J = 6.8 Hz, 2H), 2.26 (s, 6H), 1.76-1.62 (m, 4H), 0.75-0.66
(m, 1H); *C NMR (100 MHz, CDCls): § 142.1, 137.7, 135.5, 132.1, 129.6, 127.9, 127.3, 126.2,

11
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35.5,33.1,27.5, 21.2, 4.1. HRMS (EI) calculated for [C24H30Si2]" (M) requires m/z 374.1886,
found m/z 374.1886.

SiH,Ph (4-([1,1'-Biphenyl]-4-yl)butane-1,1-diyl)bis(phenylsilane)
PhD/\/\S(inPh (2-3n) (CZY4014). H3E AR ERIE, EF 1-(T-3-1E)-
4-FF K (0.1037 g, 0.50 mmol), FEEHK (138 uL, 98%, 0.88 g/mL, 1.1 mmol), 2-Ld+CoCl,
(0.0091 g, 0.015 mmol), NaBHEt3 (4 & "% " ¥ /&, 1.0 M) (45 pL, 0.045 mmol), X (2.0
mL ,025 M), ZRHHF R 2 /N, Z )5, HATEREHRTEAE, "HNMR #E RN X
B EME (2-3n2-4n=>19/1). & /5, VAf bt 26 mEt/ 8 8= 100/1 (R L) K7
Bt 7, 3 bk R AR B AT 4 45 2] 2-3n (0.1894 g, 0.45 mmol, 89% yield). 7o ik & K.
IR (neat): 3067, 3025, 2927, 2853, 2133, 1487, 1429 cm™. '"H NMR (400 MHz, CDCls): 6 7.56
(d,J = 8.0 Hz, 2H), 7.53-7.48 (m, 4H), 7.48-7.34 (m, 6H), 7.34-7.28 (m, 5H), 7.10 (d, J = 8.0 Hz,
2H), 4.43 (dd, J = 6.0, 3.6 Hz, 2H), 4.37 (dd, J = 6.0, 3.6 Hz, 2H), 2.54 (t, J = 7.2 Hz, 2H), 1.83-
1.62 (m, 4H), 0.77-0.67 (m, 1H); 3C NMR (100 MHz, CDCl3): 6 141.2, 141.1, 138.6, 135.5,
132.0, 129.7, 128.74, 128.69, 128.0, 127.0, 126.9, 35.3, 32.9, 27.3, 4.1. HRMS (EI) calculated for
[C2sH30S12]" (M") requires m/z 422.1886, found m/z 422.1889.

O (4-(Naphthalen-1-yl)butane-1,1-diyl)bis(phenylsilane) (2-30)
SiH,Ph
O TN (CZY3170). R ERAREEE, B 1T 3R E)E (0.0905
SiH,Ph

g, 0.50 mmol), K& % (138 pL, 98%, 0.88 g/mL, 1.1 mmol), 2-
Ld+CoCl; (0.0091 g, 0.015 mmol), NaBHEt3 (T & "k " ¥ &, 1.0 M) (45 pL, 0.045 mmol),
& (20mL,0.25M), FiRHF KA 2 /MEt. ZJE, HAEREHTELE, 'HNMR # <
RORL KA FEE (2-30/2-40=>19/1). & /5, 2B A @B A EB, &3 Hhf oyt BT
2815 %] 2-30 (0.1772 g, 0.45 mmol, 89% vield). 7o & itk ik &, IR (neat): 3066,3011, 2930,
2855, 2132, 1650, 1510, 1459, 1396, 1429 cm™. '"H NMR (400 MHz, CDCls): § 7.93-7.87 (m,
1H), 7.86-7.80 (m, 1H), 7.68 (d, J = 8.0 Hz, 1H), 7.52-7.42 (m, 6H), 7.41-7.27 (m, 7H), 7.16 (d,
J=6.8 Hz, 1H), 442 (dd, J = 6.0, 3.6 Hz, 2H), 4.36 (dd, J = 6.0, 3.6 Hz, 2H), 2.95 (t,J = 7.2 Hz,
2H), 1.92-1.81 (m, 2H), 1.80-1.71 (m, 2H), 0.77-0.68 (m, 1H); *C NMR (100 MHz, CDCl3): §
138.2, 135.5, 133.8, 131.9, 131.8, 129.7, 128.7, 128.0, 126.5, 125.8, 125.7, 125.5, 125.4, 123.7,

32.9,32.4,27.8, 4.2. HRMS (EI) calculated for [C26H23Si2]" (M") requires m/z 396.1730, found
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m/z 396.1733.

SiH2Ph  (4-(Naphthalen-2-yl)butane-1,1-diyl)bis(phenylsilane) (2-3p)
HzF’h (CZY3178). R¥#E L kAR BRI, FA 2-(T-3-HE)X
(0.0905 g, 0.50 mmol), K&K (138 pL, 98%, 0.88 g/mL, 1.1 mmol), 2-Ld*CoCl> (0.0091 g,
0.015 mmol), NaBHEt; (I8 & "% "8 % &, 1.0 M) (45 uL, 0.045 mmol), ¥ % (2.0 mL,0.25 M),
Fum W R 2 NI, Z )5, HATEERERTEAE, '"HNMR # 2 KR SREFTE (2-
3p2-4p=15/1). & )5, DAA Bt E A B/ 28 Z8=100/1 (A ) A sEfts, 383 bk
B AR B AT - %5 15 2 2-3p (0.1505 g, 0.38 mmol, 76% yield). 7 & ki k. IR (neat): 3050,
3015, 2925, 2852, 2131, 1508, 1457, 1429 cm™. '"H NMR (400 MHz, CDCl3): 6 7.78 (d, J = 7.6
Hz, 1H), 7.72 (dd, J= 7.6, 6.8 Hz, 2H), 7.52-7.45 (m, 5H), 7.45-7.33 (m, 4H), 7.32-7.24 (m, 4H),
7.18 (d, J = 8.4 Hz, 1H), 4.46-4.32 (m, 4H), 2.67 (t, J = 7.6 Hz, 2H), 1.87-1.76 (m, 2H), 1.74-
1.65 (m, 2H), 0.77-0.68 (m, 1H); *C NMR (100 MHz, CDCls): 6 139.6, 135.5, 133.6, 132.03,
131.96, 129.7,128.0, 127.8, 127.6, 127.4,127.3, 126.3, 125.8, 125.0, 35.8,32.9, 27.4, 4.2. HRMS
(EI) calculated for [C26H2sSi2]" (M) requires m/z 396.1730, found m/z 396.1734.

Me - SiH,Ph  (5-Methylhexane-1,1-diyl)bis(phenylsilane) (2-3q) (CZY5176). R 4E I

Me SiHPh kAR E, £ 5-F £ T-1-% (66 pL, 0.73 g/mL, 0.50 mmol), #* &
% (138 pL, 98%, 0.88 g/mL, 1.1 mmol), 2-Ld+CoCl> (0.0090 g, 0.015 mmol), NaBHEt; (I 4
PR VR, 1.0 M) (45 pL, 0.045 mmol), % (2.0mL,0.25M), FEWMHE KA 2 /Nt 2 f5
WAREREHATEAE, '"HNMR #E RN Xt FHE (2-3q/2-4q=>19/1). &/, 2%
DL e Bk Oy e B A, 3 I B B AR R AT 20 B 15 3 2-3q (0.1503 g, 0.48 mmol, 96% yield). 7&
& R R . IR (neat): 3068, 3015, 2954, 2924, 2852, 2133, 1465, 1429 cm™. '"H NMR (400
MHz, CDCls): 6 7.56-7.50 (m, 4H), 7.41-7.29 (m, 6H), 4.41 (dd, J = 6.0, 3.6 Hz, 2H), 4.36 (dd,
J = 6.0, 3.6 Hz, 2H), 1.63-1.55 (m, 2H), 1.47-1.34 (m, 3H), 1.11-1.03 (m, 2H), 0.79 (d, J = 6.8
Hz, 6H), 0.72-0.65 (m, 1H); '3C NMR (100 MHz, CDCl3): 6 135.5, 132.2, 129.6, 127.9, 38.8,
29.3,28.1,27.7, 22.5, 4.3. HRMS (EI) calculated for [Ci9H23Si>]" (M) requires m/z 312.1730,
found m/z 312.1727.
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Ph SiH2Ph  (3_phenylheptane-1,1-diyl)bis(phenylsilane) (2-3r) (CZY3177). 1 %

ERARERAE, FAE-1-R-3-E K (0.0864 g, 0.50 mmol), 7 & JF
(138 uL, 98%, 0.88 g/mL, 1.1 mmol), 2-Ld=CoCl> (0.0090 g, 0.015 mmol), NaBHEts (I & "
VAW, 1.0 M) (45 pL, 0.045 mmol), % (2.0mL,0.25 M), @ KK 2 Nt 25, #%
REREHRTEATE, "HNMR #E R X SEFEHE (2-3r/2-4r => 19/1), & /5, 2E U
T B A PR, 3T bR B0 A B AT 4% 5 3 2-3r (0.1627 g, 0.42 mmol, 83% yield). &
BRI, IR (neat): 3067, 2926, 2855, 2133, 1429 cm™. "H NMR (400 MHz, CDCl3): J 7.55-

nBu SiH,Ph

7.49 (m, 2H), 7.43-7.26 (m, 8H), 7.24-7.11 (m, 3H), 6.96-6.90 (m, 2H), 4.48-4.37 (m, 2H), 4.34-
4.28 (m, 1H), 4.27-4.20 (m, 1H), 2.64-2.54 (m, 1H), 1.91-1.82 (m, 2H), 1.51-1.34 (m, 2H), 1.22-
1.09 (m, 2H), 1.07-0.91 (m, 2H), 0.81-0.74 (m, 3H), 0.57-0.46 (m, 1H); '*C NMR (100 MHz,
CDCls): 0 144.8, 135.6, 135.5, 132.1, 131.8, 129.7, 129.6, 128.3, 127.95, 127.88, 126.0, 46.6,
36.8, 34.4, 29.6, 22.6, 13.9, 1.5. HRMS (EI) calculated for [C2sH3:Si>]" (M") requires m/z
388.2043, found m/z 388.2042.

SiHPh  (3,3-Dimethylbutane-1,1-diyl)bis(phenylsilane) (2-3s) (CZY4131). 1R &
SiHPh PR AR RAER(E AR, (R 3,3-ZF £ T-1-4% (61 pL, 0.67 g/mL, 0.50
mmol) (£ 0 °C #hn), KEWT (138 ul, 98%, 0.88 g/mL, 1.1 mmol), 2-Ld+CoCl (0.00149 g,

tBu

0.025 mmol), NaBHEt; (I & 7 "% %, 1.0 M) (75 uL, 0.075 mmol), ¥ % (2.0 mL,0.25 M),
FIRIWHF RS 2 NEF. Z )5, HATERE#RTEAE, 'HNMR # 2 RN RS FE (2-
3s/2-4s=15/1). w/a, 22 UG mEk Ay sk, &k AR AT 2B FE 2-35(0.1272 ¢,
0.43 mmol, 85% yield). 7€ KA. IR (neat): 3069, 3014,2956,2133, 1472, 1429 cm™. 'H
NMR (400 MHz, CDCl3): 6 7.55-7.48 (m, 4H), 7.40-7.27 (m, 6H), 4.47-4.35 (m, 4H), 1.58 (d, J
= 4.8 Hz, 2H), 0.81 (s, 9H), 0.58-0.49 (m, 1H); *C NMR (100 MHz, CDCls): 6 135.6, 132.5,
129.6, 127.9, 41.0, 32.6, 29.2, -1.7. HRMS (EI) calculated for [CisH26Si>]" (M") requires m/z
298.1573, found m/z 298.1576

SiH,Ph  (2-Cyclopropylethane-1,1-diyl)bis(phenylsilane) (2-3t) (XSP1126). 1R 1%
SiHPh - | sk ARVEHME, EHFRA K I (44 uL, 0.78 g/mL, 0.50 mmol), * &kt

(138 pL, 98%, 0.88 g/mL, 1.1 mmol), 2-Ld=CoCl, (0.0094 g, 0.016 mmol), NaBHEt; (4 4. %
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VAW, 1.0 M) (45 pL, 0.045 mmol), % (2.0mL,0.25 M), @K 2 Nt 25, #%
PR E#HAT B AL E, 'THNMR # % R X Bk F48 (2-3t2-4t=>19/1), &5, 282 UA
By e A, e B AR E AT B 45 B 2-3t(0.1187 g, 0.42 mmol, 84% yield), TG,
W . IR (neat): 3070, 3001, 2891, 2843, 2134, 1429 cm™. '"H NMR (400 MHz, CDCl3): 6
7.63-7.58 (m, 4H), 7.46-7.34 (m, 6H), 4.51 (dd, J = 6.0, 3.6 Hz, 2H), 4.47 (dd, J = 6.0, 3.6 Hz,
2H), 1.60 (t,J = 6.8 Hz, 2H), 1.00-0.92 (m, 1H), 0.91-0.79 (m, 1H), 0.46-0.39 (m, 2H), 0.07-0.00
(m, 2H); 3C NMR (100 MHz, CDCls): d 135.4, 132.3, 129.6, 127.9, 33.3, 13.0, 5.5, 5.2. HRMS
(EI) calculated for [C17H22Si2]" (M") requires m/z 282.1260, found m/z 282.1263.

Cl SiHzPh  (6-Chlorohexane-1,1-diyl)bis(phenylsilane) (2-3u) (XSP1123). 1% & L
SiHPh kAT 1B, A 6-A T-1-% (0.61 pL, 0.96 g/mL, 0.50 mmol), #* %
B (138 pL, 98%, 0.88 g/mL, 1.1 mmol), 2-Ld*CoCl> (0.0098 g, 0.016 mmol), NaBHEt; (¥ &
PX RV, 1.0 M) (45 pL, 0.045 mmol), ¥ K (2.0mL,0.25M), FEMHPE R 2 N 2 )5,
AR ERIE AT EAE, 'HNMR # % R KA EE (2-3u2-4u=>19/1), &5, 2%
DA Bk O e B AR, B B9 B AT 48 4 B 2-3u(0.1151 g, 0.35 mmol, 69% yield). 7T
& MR . IR (neat): 3068, 3001, 2929, 2854, 2133, 1485, 1429 cm™'. 'H NMR (400 MHz,
CDCl3): 6 7.56-7.51 (m, 4H), 7.41-7.30 (m, 6H), 4.42 (dd, J = 6.0, 3.6 Hz, 2H), 4.36 (dd, J = 6.0,
3.6 Hz, 2H), 3.41 (t, J = 6.8 Hz, 2H), 1.68-1.58 (m, 4H), 1.45-1.28 (m, 4H), 0.71-0.63 (m, 1H);
3C NMR (100 MHz, CDCl3): § 135.4, 132.0, 129.7, 128.0, 44.9, 32.2, 30.6, 27.6, 26.6, 4.1.
HRMS (EI) calculated for [CisH2sCISiz2]" (M") requires m/z 332.1183, found m/z 332.1185.

SiHPh Methyl 7,7-bis(phenylsilyl)heptanoate (2-3v) (CZY3199).
SiHaPh AR 3E bR AT B AE, (EF BE-6- R B F BE (0.0714 g, 0.51
mmol), E K (138 pL, 98%, 0.88 g/mL, 1.1 mmol), 2-Ld*CoCl, (0.0090 g, 0.015 mmol),

MeOOC

NaBHEt; (M £5% 8% K, 1.0 M) (45 pL, 0.045 mmol), & (2.0 mL,0.25 M), Fig#ii# K
BL2 /NEE. ZJE, TR R AR PE/EtOAc=4/1(fh A1) (10mL), FFigirA#RE#AT 5 A
#, 'HNMR # % R KB #E 2-3v-4v=16/1). &5, UG MEB/ZHKZE =100/1
(AR A s, 13tz g4 AT 2 5 45 2] 2-3v (0.1311 g, 0.36 mmol, 72% yield). 7T
R R . IR (neat): 3068, 3014, 2924, 2853, 2131, 1738, 1430 em™. 'H NMR (400 MHz,
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CDCl): 0 7.58-7.49 (m, 4H), 7.42-7.29 (m, 6H), 4.45-4.32 (m, 4H), 3.65 (s, 3H), 2.22 (t,J = 7.6
Hz, 2H), 1.64-1.57 (m, 2H), 1.56-1.47 (m, 2H), 1.45-1.36 (m, 2H), 1.27-1.18 (m, 2H), 0.71-0.62
(m, 1H); *C NMR (100 MHz, CDCl3): 6 174.2, 135.4, 132.1, 129.6, 127.9, 51.4,33.9, 31.0, 28.9,
27.6,24.6,4.1. HRMS (EI) calculated for [C20H2802Si2]" (M") requires m/z 356.1628, found m/z
356.1627.

SiH,Ph N, N-Diethyl-7,7-bis(phenylsilyl)heptanamide (2-3w)
SHPh  (CZY4033). RA4E FRATEBEERERE, EF NN-Z 2%
F-6-%RBEE (0.0917 g,0.51 mmol), K&K (138 pL, 98%, 0.88 g/mL, 1.1 mmol), 2-Ld*CoCl,

Et,NOC

(0.0150 g, 0.025 mmol), NaBHEt; (I & "k "% &, 1.0 M) (75 pL, 0.075 mmol), F & (2.0
mL,025 M), E@EHMHF R 2 Nt Z /5, FRMBEMANG mE/ L8R8 =4/1 (R )
(10mL), EfRHEREFEMAR, FATKE (15mLx3) %%, 'HNMR # % R X
B EE (2-3w/2-4w=19/1). & /a, UG mE E 0 mbt/ O OB = 5/1 (R A2kt
|, 3R AT 2 AT 4% 13 2 2-3w (0.1630 g, 0.41 mmol, 81% yield). 7o R B K. IR
(neat): 3068, 3049, 2972, 2928, 2130, 1642, 1460 cm™. "H NMR (400 MHz, CDCl3): J 7.56-7.49
(m, 4H), 7.41-7.29 (m, 6H), 4.43-4.32 (m, 4H), 3.35 (q, J = 7.2 Hz, 2H), 3.24 (q, J = 7.2 Hz, 2H),
2.20 (t,J = 7.6 Hz, 2H), 1.66-1.59 (m, 2H), 1.58-4.50 (m, 2H), 1.48-1.38 (m, 2H), 1.29-1.20 (m,
2H), 1.17-1.06 (m, 6H), 0.71-0.63 (m, 1H); '*C NMR (100 MHz, CDCls): 6 172.1, 135.4, 132.1,
129.6, 127.9, 41.9, 40.0, 33.0, 31.3, 29.4, 27.7, 25.1, 14.4, 13.1, 4.2. HRMS (EI) calculated for
[C23H35sNOSiz]" (M") requires m/z 397.2257, found m/z 397.2257.

BnO\M/\(SiHZPh (6-(Benzyloxy)hexane-1,1-diyl)bis(phenylsilane) (2-3x) (CZY5175).

SiHoPh R AE F R ATEHME, FERA(D-5-REEAE)FE]E (0.0962 g, 0.51
mmol), FE WK (138 pL, 98%, 0.88 g/mL, 1.1 mmol), 2-Ld+*CoCl, (0.0090 g, 0.015 mmol),
NaBHEt; (/4 & 7% "8 %, 1.0 M) (45 L, 0.045 mmol), ¥ (2.0 mL,0.25 M), FE#H+E R
B2 /NBF. Z )5, HAREREHITEAIE, HNMR # % R R & #EHE (2-3x/2-4x = >
19/1), /5, BB ER BB CE =50/1 (RRL) AR A, @i bk® i BT
2815 3] 2-3x (0.1936 g, 0.48 mmol, 94% yield). & ik & . IR (neat): 3067, 2930, 2853,
2132, 1454, 1429, 1363, 1304, 1115 cm™. "H NMR (400 MHz, CDCls): § 7.54-7.49 (m, 4H), 7.38-

7.22 (m, 11H), 4.4 (s, 2H), 4.42 (dd, J = 6.0, 3.6 Hz, 2H), 4.36 (dd, J = 6.0, 3.6 Hz, 2H), 3.36 (,
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J = 6.4 Hz, 2H), 1.65-1.58 (m, 2H), 1.55-1.47 (m, 2H), 1.46-1.37 (m, 2H), 1.32-1.23 (m, 2H),
0.71-0.62 (m, 1H); *C NMR (100 MHz, CDCl3): 6 138.6, 135.4,132.1, 129.6, 128.3, 127.9, 127.5,
127.4, 72.8, 70.2, 31.2, 29.4, 27.7, 26.0, 4.1. HRMS (EI) calculated for [C25H3,0Si2]" (M)
requires m/z 404.1992, found m/z 404.1996.

SiH,Ph (4-((tert-Butyldimethylsilyl)oxy)butane-1,1-diyl)bis(phenylsilane)
SiHoPh  (2-3y) (CZY4036). 1R3E A AR R E, £ F 2,2,3,3- 1 F £ -4-4 7
-3-EE & 3F-7-H(0.0928 g, 0.50 mmol), K A& KT (138 uL, 98%, 0.88 g/mL, 1.1 mmol), 2-

TBSO

Ld+CoCl; (0.0090 g, 0.015 mmol), NaBHEt3 (T & "k " % &, 1.0 M) (45 pL, 0.045 mmol), ¥
# (2.0mL,025M), ElEMHE R 2 /Nt Z )5, EAREREHTELE, 'THNMR #
RORL X Bk M (2-3y/2-4y = 18/1). T /5, LA £ A mE/ 8 B = 100/1 ((RFLE)
AR, B A B AT B 2 E 2-3y (0.1579 g, 0.39 mmol, 78% yield). 7o & K &
&, IR (neat): 3069, 2954, 2929, 2856,2131, 1741, 1470, 1429 cm™. "H NMR (400 MHz, CDCl5):
d 7.62-7.56 (m, 4H), 7.46-7.34 (m, 6H), 4.49 (dd, J = 6.0, 3.6 Hz, 2H), 4.43 (dd, J = 6.0, 3.6 Hz,
2H), 3.57 (t, J = 6.0 Hz, 2H), 1.78-1.64 (m, 4H), 0.91 (s, 9H), 0.78-0.70 (m, 1H), 0.05 (s, 6H);
3C NMR (100 MHz, CDCl3): 6 135.5, 132.0, 129.6, 127.9, 62.8, 34.4, 25.9, 24.1, 18.3, 4.0, -5.3.
HRMS (EI) calculated for [C22H360Si3]" (M") requires m/z 400.2074, found m/z 400.2077.

SiH,Ph  6,6-Bis(phenylsilyl)hexan-1-ol (2-3z) (CZY4177). 1 _E it #r
SiHPh 42 4B, F] 5-4-1-C.8 (0.0503g, 0.50 mmol), &% (138 L,
98%, 0.88 g/mL, 1.1 mmol), 2-Ld+CoCl, (0.0089 g, 0.015 mmol), NaBHEt; (/4 & vk " % 7, 1.0
M) (45 pL, 0.045 mmol), ¥ (2.0 mL,0.25M), F\EH ¥ KA 2 /NoF. Z 5, 16 R BLE A
NF B/ OB B = 1/1 (BRALE) (10 mL), ERITER EHEAA, BHIBKRIE (15
mL x3) %% . 'THNMR # & R Xk #F1 (2-32/2-42=>19/1). =& /a, LA mE/ 87
B = 1/1 ZHmE/ OB = 8/1 (KAL) HkMiAl, @ hERnEEN S EFE 2-32
(0.1009 g, 0.32 mmol, 63% yield). # & ik . IR (neat): 3358, 3068, 2927, 2854, 2131,

HO

1429 cm’!. 'TH NMR (400 MHz, CDCl3): & 7.57-7.51 (m, 4H), 7.41-7.29 (m, 6H), 4.45-4.33 (m,
4H), 3.52 (t,J = 6.8 Hz, 2H), 1.66-1.58 (m, 2H), 1.48-1.36 (m, SH), 1.29-1.20 (m, 2H), 0.72-0.63
(m, 1H); '*C NMR (100 MHz, CDCL): & 135.4, 132.1, 129.6, 127.9, 62.8, 32.3, 31.1, 27.7, 25.5,
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4.1. HRMS (ESI) calculated for [Ci1sH26NaOSiz]" (M+Na") requires m/z 337.1420, found m/z
337.1416.

O 4,4-Bis(phenylsilyl)butyl ethyl oxalate (2-3aa) (CZY4180). 1}
OO NN I b (R, (L 27 B2 T E LT
? St 3-4-1-2FE (0.0846 g, 0.50 mmol), ¥ &% (138 pL, 98%,
0.88 g/mL, 1.1 mmol), 2-Ld*CoCl, (0.0151 g, 0.025 mmol), NaBHEt; (/9 & =% A 7, 1.0 M)
(75 pL, 0.075 mmol), ¥ % (2.0 mL,0.25 M), FEHFE RN 2 /Net, 25, KRB
F o/ B 7B =4/1 (RALEL) (10 mL), #AFEZREH#HATEAE, "HNMR # % R X 8
EE M (2-3aa/2-4aa=10/1). w5, LA @EERME/CR OB =25/1 (KAL) bk
7, 3T eIk AR B AT 485 43 2 2-3aa (0.0982 g, 0.25 mmol, 51% yield). T bk E k.
IR (neat): 3069, 2935, 2854, 2134, 1767, 1744, 1464 cm™. '"H NMR (400 MHz, CDCl3): § 7.56-
7.50 (m, 4H), 7.43-7.30 (m, 6H), 4.46-4.30 (m, 6H), 4.18 (t, J = 6.8 Hz, 2H), 1.89-1.80 (m, 2H),
1.74-1.66 (m, 2H), 1.37 (t, J = 7.2 Hz, 3H), 0.73-0.65 (m, 1H); '3C NMR (100 MHz, CDCl3): ¢
157.8, 157.6, 135.4, 131.5, 129.8, 128.0, 66.5, 63.1, 29.8, 23.9, 13.9, 3.8. HRMS (EI) calculated
for [C20H2604Si2]" (M) requires m/z 386.1370, found m/z 386.1370.

G}/\/\(Sinph (4-(Thiophen-2-yl)butane-1,1-diyl)bis(phenylsilane) (2-3ab)
\s SHPh  (XSP1112). R ¥E ERATER R R, FH 2-(T-1-H-4-3)=%
% (70 uL, 0.97 g/mL, 0.50 mmol), &% (138 pL, 98%, 0.88 g/mL, 1.1 mmol), 2-Ld*CoCl>
(0.0032 g, 0.005 mmol), NaBHEt; (I & k" & &, 1.0 M) (15 pL, 0.015 mmol), F & (2.0
mL,025 M), ERHHF R 2 /Nt 25, HATEREHRTEAE, "HNMR #E R MK
B FEMH (2-3ab/2-4ab=15/1). = /5, DLfimbt 26 mEt/ 8 L8 =50/1 (RAHLEL) K7k
Bt ), 3 3 bk B9 AR 2 AT 4 15 2 2-3ab (0.1559 g, 0.44 mmol, 88% yield). T, itk K .

IR (neat): 3068, 3014, 2926, 2851, 2132, 1588, 1429 cm™. '"H NMR (400 MHz, CDCls): § 7.54-
7.48 (m, 4H), 7.40-7.28 (m, 6H), 7.06 (dd, J = 5.2, 1.2 Hz, 1H), 6.85 (dd, J = 5.2, 3.6 Hz, 1H),
6.64 (dd, J = 3.6, 1.2 Hz, 1H), 4.42 (dd, J = 6.0, 3.6 Hz, 2H), 4.37 (dd, J = 6.0, 3.6 Hz, 2H), 2.71
(t,J =7.2 Hz, 2H), 1.83-1.73 (m, 2H), 1.72-1.64 (m, 2H), 0.74-0.65 (m, 1H); *C NMR (100 MHz,
CDCl3): 5 144.8, 135.4,131.9,129.7, 128.0, 126.6, 124.0, 122.8, 33.3, 29.6, 27.2, 4.0. HRMS (EI)

calculated for [C20H24SSi2]" (M") requires m/z 352.1137, found m/z 352.1140.
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O 9-(3,3-Bis(phenylsilyl)propyl)-9H-carbazole (2-3ac) (CZY4179).

! S RAE F AR ERERE, F/ 9-(F-2-%E)F% (0.1033 g,
1H2

O & 0.50 mmol), & &} (138 uL, 98%, 0.88 g/mL, 1.1 mmol), 2-
iH,Ph

Ld+CoCl, (0.0152 g, 0.025 mmol), NaBHEt; (4 & vk " 75 7, 1.0 M)
(75 L, 0.075 mmol), ¥ # (2.0 mL ,0.25 M), FEHEH KA 2 NoF. ZJ5, MR EmA
BB OB B =4/1 (R ARE) (10mL), #AREREHATEAE, 'THNMR # 2 KA X 5,
wEM (2-3ac/2-dac=>19/1), /5, DAGmEZ A mE/ LR L =100/1 (KAL) Ak
Bt ), 3T bk B9 AR B AT 48 45 %] 2-3ac (0.1779 g, 0.42 mmol, 84% yield). & € E &, m.p.:
86.8-88.7 °C. IR (neat): 3043, 2925, 2855, 2133, 1593, 1458 cm™'. "H NMR (400 MHz, CDCl;):
9 8.03 (d, J = 7.6 Hz, 2H), 7.56-7.50 (m, 4H), 7.46-7.39 (m, 2H), 7.38-7.28 (m, 6H), 7.21-7.14
(m, 2H), 6.95 (d, J = 8.4 Hz, 2H), 4.57-4.44 (m, 4H), 4.17 (t, J = 8.0 Hz, 2H), 2.13-2.04 (m, 2H),
0.78-0.69 (m, 1H); >*C NMR (100 MHz, CDCl5): 6 140.0, 135.5, 131.2, 130.0, 128.2, 125.6, 122.8,
120.3, 118.8, 108.4, 44.1, 26.3, 1.3. HRMS (EI) calculated for [C27H27NSi2]" (M") requires m/z
421.1682, found m/z 421.1683.

Cl SiH,Ph 11-(1-(4,4-Bis(phenylsilyl)butyl)piperidin-4-ylidene)
SiH,Ph -8-chloro-6,11-dihydro-5H-benzo[S5,6]cyclohepta[1,2
-b]pyridine (2-3ad) (CZY4199). R iE L #K ix k£
IEEE, A 2-1ad (F FERK, 0.5 M) (1000 uL,

0.50 mmol), ¥ &K (138 uL, 98%, 0.88 g/mL, 1.1 mmol), 2-Ld+CoCl, (0.0149 g, 0.025 mmol),

=

&
=

NaBHEt; (1 4 " "5, 1.0 M) (75 pL, 0.075 mmol), % (2.0 mL ,0.25 M), FiE#HH# X
K2 /NBF. ZJE, MR BN LE/ = LR =10/1 (R FH) 20 mL), #ERLER £
HEAF, BRACROE/ =K =10/1 (R I) (15 mL x 3) %% . "HNMR # &€ R R X
HE#EME 2-3ad2-4ad=19/1). &5, LB B/ = =10/1 (KAL) Huefin, &
e AR B AT 4 B 45 3 2-3 ad (0.2138 g, 0.37 mmol, 74% yield). AF € 4k 1K . IR (neat):
3066, 2924, 2855, 2763, 2132, 1646, 1589, 1565, 1477, 1432 cm™. "H NMR (400 MHz, CDCls):
0839 (d, J = 4.4 Hz, 1H), 7.52 (d, J = 7.2 Hz, 4H), 7.43-7.27 (m, 7H), 7.15-7.09 (m, 3H), 7.08-
7.03 (m, 1H), 4.45-4.32 (m, 4H), 3.44-3.28 (m, 2H), 2.86-2.72 (m, 2H), 2.68-2.57 (m, 2H), 2.53-
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2.43 (m, 1H), 2.42-2.16 (m, 5H), 2.07-1.93 (m, 2H), 1.66-1.53 (m, 4H), 0.73-0.62 (m, 1H); 1*C
NMR (100 MHz, CDCl): 6 157.5, 146.5, 139.4, 139.0, 137.7, 137.1, 135.3, 133.3, 132.5, 132.3,
131.8,130.8, 129.6, 128.8, 127.8, 125.9, 121.9, 58.0, 54.7, 54.6, 31.7, 31.3, 30.7, 30.5, 28.5, 25.6,
4.0. HRMS (ESI) calculated for [C3sHaoCIN2Siz]" (M+H") requires m/z 579.2419, found m/z
579.2423.

SiH,Ph  (2-(Trimethylsilyl)ethane-1,1-diyl)bis(phenylsilane) (2-3ae) (CZY4090).
SHPh  fR4E AT AB R EE, RS T AL (0.049 g 0.50
mmol), KA (138 uL, 98%, 0.88 g/mL, 1.1 mmol), 2-Ld*CoCl, (0.0150 g, 0.025 mmol),

TMS

NaBHEt; (I & rk %, 1.0 M) (75 pL, 0.075 mmol), ¥ (2.0 mL ,0.25 M), FEH R
B2 /NBY . Z )5, #ATEREHAITEAE, 'HNMR # % RN X 5E £ % (2-3ae/2-4ae=>
19/1). &/, 2B UAMEB Y AR, BRLHRENEENSEFE 2-3ae (0.1382 g, 0.44
mmol, 87% yield). 75 & iR K & . IR (neat): 3068, 2965,2900,2132, 1427, 1409 cm™. '"H NMR
(400 MHz, CDCl): d 7.58-7.52 (m, 4H), 7.44-7.31 (m, 6H), 4.48-4.34 (m, 4H), 0.81 (d, J = 6.4
Hz, 2H), 0.62-0.54 (m, 1H), -0.04 (s, 9H); *C NMR (100 MHz, CDCl3): § 135.6, 132.3, 129.7,
127.9,13.2,-1.3, -3.2. HRMS (EI) calculated for [Ci7H26Si3]" (M) requires m/z 314.1342, found
m/z 314.1340.

SiHzBn  Ethane-1,1-diylbis(benzylsilane) (2-3af) (CZY5107). R & b iR AR % 8 1E R 1E
SiHpBn  JE# #F Z ¥ (11.2 mL, ~0.50 mmol), ¥ E&JF (0.1244 g, 1.0 mmol), 2-
Ld+CoCl, (0.0149 g, 0.025 mmol), NaBHEt; (w%%w&ﬁ, 1.0 M) (75 pL, 0.075 mmol),
X (20mL,025M), FEMHFLIR. 25, HITEREFRTELE. &5, 2B UL @R
KR, 18I e B AR B AT 45 43 B 2-3af(0.0942 g, 0.35 mmol, 70% yield). 7o 8k &
&, IR (neat): 3060, 2927, 2866, 2128, 1589, 1493, 1453 cm™'. '"H NMR (400 MHz, CDCl;): ¢
7.26-7.19 (m, 4H), 7.13-7.03 (m, 6H), 3.88-3.75 (m, 4H), 2.24 (t, J = 3.6 Hz, 4H), 1.13 (d, J =
7.6 Hz, 3H), 0.28-0.16 (m, 1H); >*C NMR (100 MHz, CDCls): § 139.5, 128.5, 128.2, 124.6, 18.6,
11.9, -5.4. HRMS (ESI) calculated for [CisH22NaSi>]" (M+Na") requires m/z 293.1158, found m/z
293.1165.
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SiH,CH,;CHoPh Diphenyl(2-phenyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
SiH2CH2CHoPh - y)ethyl)silane (2-3ag) (CZY6069). 1E _F X A7 /EF R ERE, A
Z# (11.2mL, ~0.50 mmol), & Z. % F K (0.1375 g, 1.0 mmol), 2-LdCoCl> (0.0149 g, 0.025
mmol), NaBHEt; (I & % "8 %, 1.0 M) (75 pL, 0.075 mmol), ¥ % (2.0 mL,0.25 M), Fi&
SN, 25, MAAEREHRTEAE. &5, 2B LA MWE Y A, & kER
A EAM B 15 2| 2-3ag (0.1122 g, 0.38 mmol, 75% yield). & BoR#E A, IR (cm™): 3062,
3027, 2929, 2864, 2122, 1602, 1495, 1454. '"H NMR (400 MHz, CDCl3): § 7.30-7.23 (m, 4H),
7.22-7.13 (m, 6H), 3.83-3.67 (m, 4H), 2.72 (t, J = 8.4 Hz, 4H), 1.16 (d, J = 7.2 Hz, 3H), 1.12-
1.03 (m, 4H), 0.25-0.15 (m, 1H); >*C NMR (100 MHz, CDCl;): & 144.1, 128.4, 127.8, 125.8, 31.5,
12.2, 11.0, -5.2. HRMS (ESI) calculated for [CisH26Si2Na]" (M+Na") requires m/z 321.1465,
found m/z 321.1456.

G AR AL EE R T 2 AR S A RONL BB Ul i K 3 W B A X A B B 1,1 R A A R BE

T HrE B R AT R AE (PR AE A): 1 25 mL Schlenk KR E fm A\ A3 B3 2 7 T
FRABMOBKRERD, KEMESFARENMATIE, 258K, EAULRBEZK,
BRREMNEAZZR)E, ERANERT T, HIZRAE FKALMA 2-Ld*CoBr; (0.015 mmol,
3.0mol%) 1 F K(2.0mL,0.25 M)FH I B ik, Z G, m A ZEF K (.055mmol, 1.1 equiv.),
FiE MmN = L E A4 (NaBHEt3) (0.045 mmol, 9 mol%), (E)-f-¥% #% (0.50 mmol, 1.0
equiv.), FHTEFiIE (10~35°C)R A 2 /Nofo REEERfE, WAL ME/ZEB = 1/1 ()
(10mL) E=AREHEFRKEAA, 2 FEKRTEREEENA, FHZEB (15mLx3)
k. ZERmBEERANGEEA BT ELIRENEEN 2 BRE =S,

Tord A B Bk 1,1- 308 AR R AT 4R (B (B #4F B): W 25 mL Schlenk K & fp \ 4 1E B
BWHHT, FRABMOGKREH D, REWESHAREMATIE, 2E518R, EAUL
BEZKRABFRNEAZZFRGE, EQAWRF T, MEZKE F KA Co(OAc)2(0.010
mmol, 2.0 mol%), Dpephos (0.012 mmol, 2.4 mol%), ¥ (2.0mL,0.25M) HFF EHi#. =
G, KN E —F = G )% (0.50 mmol, 1.0 equiv.), B Am )\ = Z EF A4 (NaBHEL)
(0.030 mmol, 6.0 mol%)#a ¥ 2(0.50 mmol, 1.0 equiv.)F T =& (10~35°C) X AL 3 /N, Z
&, ERAWEF T, KK A 2-Ld*CoBrz (0.015 mmol, 3.0 mol%), % —# =4#k% (0.50
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mmol, 1.0 equiv.), NaBHEt; (0.045 mmol, 9 mol%)3 F £ & (10~35°C)K 5L 3 /Nit, R R4

RJE, B BB = 11 (RR L) (10 mL)E = SURESEH#F AR, 2 5aR

Wl FH AT, BRCE (15mLx3) hik. 258 M8 RK K &858 3
R A4 BB .

SiH,Ph  (R)-Benzyl(1-(phenylsilyl)hexyl)silane ((R)-2-6a) (CZY5017, CZY5051).
SiH:Bn  RIE FRAFEERE A, 5 2-5a(0.0960 g, 0.50 mmol), ¥ EA)E (0.0669
g, 0.55 mmol), 2-Ld*CoCl, (0.0091 g, 0.015 mmol), NaBHEt; (74 &, "k "8 & 7%, 1.0 M) (45 uL,
0.045 mmol) LLEF X (2.0mL, 025 M), KA 2/NEf. ZJ5, mAABE/CEB =1/1 (K

L) (10 mL) £F A REHHEREMA, 2 ERREERESEEAR, BACER (5
mLx3) %, a5, @42 A B RN, E PRI EAT 4B 15 2I(R)-2-6a (0.1364
g, 0.44 mmol, 87% yield). & KE &K, 5 EtE (Optical Rotation): [a]*’p = -9.0 (¢ 1.02,
CHCI3). 99% ee B /& 2% # A8 £, 1 (HPLC)illl 2, HPLC 4f4: Chiralcel OJ-H x 3, [F & }E/F H
B =100/0, 0.6 mL/min, n = 220 nm, tr 47.0 (minor), 52.1 (major). IR (neat): 2966, 2921, 2130,

nBu

1598, 1407 cm™'. "TH NMR (400 MHz, CDCl3): § 7.58-7.53 (m, 2H), 7.42-7.31 (m, 3H), 7.24-7.18
(m, 2H), 7.12-7.01 (m, 3H), 4.39-4.33 (m, 2H), 3.92-3.81 (m, 2H), 2.22-2.15 (m, 2H), 1.62-1.52
(m, 2H), 1.41-1.32 (m, 2H), 1.28-1.15 (m, 4H), 0.84 (t, J = 6.8 Hz, 3H), 0.49-0.40 (m, 1H); *C
NMR (100 MHz, CDCl3): § 139.6, 135.5, 132.3, 129.7, 128.5, 128.2, 128.0, 124.6, 31.7, 31.1,
27.9,22.4,19.1, 14.0, 3.2. HRMS (EI) calculated for C19H23Si>» (M") requires m/z 312.1730, found
m/z 312.1731.

RAE R AT EHRE B, #F Co(OAc): (0.0018 g, 0.010 mmol), Dpephos (0.0067 g, 0.012
mmol), 1-Z % (57 uL, 0.72 g/mL, 0.50 mmol), &k (63 uL, 98%, 0.88 g/mL, 0.50 mmol)
ek % —FrEke, FEEKR (0.0611 g, 0.50 mmol) 1E 4 % = F# & lz,2-Ld*CoCl> (0.0090 g,
0.015 mmol), NaBHEt3 (0 & vk % 5 7, 1.0 M) (30 + 45 pL, 0.030 + 0.045 mmol) LL & ® X (2.0
mL, 0.25 M), R4 K Ja, MmAG B/ = 1/1 (RAL) (10 mL)E = KA B H# 5 K
BHF, ZEERITEREHEMAF, BHACE (15mLx3) k%, &5, 2EUE R
KB A, i 3T eI AR B AT 455 43 2 (R)-2-6a (0.1301 g, 0.42 mmol, 83% yield). T & ik
WK 3t E (Optical Rotation): [a]*’p =-8.8 (¢ 1.00, CHCl3). 98% ee & & 2 & 48 £ & (HPLC)
M|, HPLC % 1F: Chiralcel OJ-Hx3, IF . }E/5F A & =100/0, 0.6 mL/min, n =220 nm, tr 47.6

(minor), 52.7 (major). '"H NMR data is matched with the 'TH NMR data of procedure B showed
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previously.

BU SiH,Bn  (S)-Benzyl(1-(phenylsilyl)hexyl)silane ((S)-2-6a) (CZY5050). 4 I 48 47

SiHPh Y #1E B, {# /5 Co(OAc): (0.0018g,0.010 mmol), Dpephos (0.0067g, 0.012
mmol), 1- % (57 pL, 0.72 g/mL, 0.50 mmol), ¥ &EF K (0.0612 g, 0.50 mmol) 1€ K & —##
FEWE, FEWE (63 uL, 98%, 0.88 g/mL, 0.50 mmol) £ 4 % — 7 # )i, 2-Ld+CoCl, (0.0089 g,
0.015 mmol), NaBHEt3 (/4 & vk % 4 7%, 1.0 M) (30 + 45 pL, 0.030 + 0.045 mmol) LL & ¥ X (2.0
mL, 025 M), RN% R /G, MmANAmE/ZEB =1/1 (RFEL) (10 mL)EZ AR/ B H# 5K
BAA, ZEERTEREEEMAR, BRAE 15mLx3) k%, &G, 2% mE
AR, @R B0 B &3 (S)-2-6a (0.1258 g, 0.40 mmol, 80% yield). T & i
R . IR (neat): 2966, 2921,2130, 1598, 1407 cm™. 7% Y& E (Optical Rotation): [a]*’p =+8.7
(c 1.03, CHCl3). 98% ee & & R i 48 £ 3 (HPLC)M &, HPLC 4 ##: Chiralcel OJ-H x 3, IF &
Wi/ B2 = 100/0, 0.6 mL/min, n = 220 nm, tr 46.6 (major), 52.2 (minor). 'H NMR (400 MHz,
CDCls): 6 7.57-7.53 (m, 2H), 7.42-7.32 (m, 3H), 7.24-7.18 (m, 2H), 7.12-7.02 (m, 3H), 4.40-4.33
(m, 2H), 3.91-3.81 (m, 2H), 2.21-2.16 (m, 2H), 1.60-1.53 (m, 2H), 1.40-1.32 (m, 2H), 1.27-1.15
(m, 4H), 0.84 (t,J = 6.8 Hz, 3H), 0.48-0.40 (m, 1H); *C NMR (100 MHz, CDCl5): 6 139.6, 135.5,
132.2, 129.7, 128.5, 128.2, 128.0, 124.6, 31.7, 31.1, 27.9, 22.4, 19.1, 14.0, 3.2. HRMS (EI)
calculated for [C19H2sSi2]" (M") requires m/z 312.1730, found m/z 312.1731.

Me 3 SiH,Ph  (R)-Benzyl(5-methyl-1-(phenylsilyl)hexyl)silane (2-6q) (CZY4119). &

Me SiHBn 3 FAR4FEEIE B, #/A Co(OAc): (0.0018 g, 0.010 mmol), Dpephos
(0.0066g, 0.012 mmol), 5-F F-1-Z % (66 pL, 0.73 g/mL, 0.50 mmol) of, K&K (63 uL, 98%,
0.88 g/mL, 0.50 mmol) £} % —FrEE)E, FHE BT (0.0612 g, 0.50 mmol) 1 4 & — F & ¥,
2-Ld+CoCl; (0.0090 g, 0.015 mmol), NaBHEt; (I & #k " & 7%, 1.0 M) (30 + 45 pL, 0.030 +
0.045 mmol) A & ¥ 5 (2.0 mL,0.25M), R &K JG, MmN A @/ =1/1 ((RFH) (10
mL)E = A A B A K EMA, 2 ERRTREREEENA, AL (15mL x 3) &
Ho wa, 2RULA mE Y N, i B9 B AT 4 8 45 2 2-6q (0.1375 g, 0.42 mmol,
84% vyield). & wikik &, #HE (Optical Rotation): [a]*’p=-8.2 (¢ 1.04, CHCI3). 97% ee
B & 2 AE & 3 (HPLC) | 2, HPLC 4 fF: Chiralcel OJ-H x 2, IE 2%/ ®E = 100/0, 1.0
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mL/min, n =220 nm, tr 15.4 (minor), 19.3 (major). IR (neat): 2956, 2924, 2130, 1599, 1493 cm"
! TH NMR (400 MHz, CDCls): 6 7.59-7.54 (m, 2H), 7.43-7.32 (m, 3H), 7.25-7.19 (m, 2H), 7.13-
7.03 (m, 3H), 4.41-4.33 (m, 2H), 3.93-3.82 (m, 2H), 2.25-2.14 (m, 2H), 1.60-1.51 (m, 2H), 1.50-
1.42 (m, 1H), 1.40-1.32 (m, 2H), 1.12-1.05 (m, 2H), 0.83 (d, /= 6.8 Hz, 6H), 0.50-0.41 (m, 1H);
BC NMR (100 MHz, CDCl3): 6 139.6, 135.5, 132.3, 129.7, 128.5, 128.2, 128.0, 124.6, 38.8, 29.2,
28.2,27.7,22.5,19.1, 3.2. HRMS (EI) calculated for [C20H30Si2]" (M) requires m/z 326.1886,
found m/z 326.1885.

SiH,Ph  (R)-Benzyl(6-chloro-1-(phenylsilyl)hexyl)silane (2-6u)
SiHBn  (CZY4118). R#E X AFEHEE B, #F Co(OAc): (0.0019 g,
0.011 mmol) of, Dpephos (0.0065 g, 0.012 mmol), 6-4.-1-2. % (61 pL, 0.73 g/mL, 0.50 mmol),
KEEWT (63 pL, 98%, 0.88 g/mL, 0.50 mmol) 1§ 4 % — A ke, FEAKE (0.0608 g, 0.50
mmol) 4 % Z M)z, 2-Ld+*CoCl> (0.0091 g, 0.015 mmol), NaBHEts (70 & #% % A i, 1.0 M)
(30 + 45 uL, 0.030 + 0.045 mmol) LA X B % (2.0 mL, 0.25 M), RN 4K G, WAF /2
Bt =1/1 (RAH) 10mL)EE AR B R FEXBUA, 2 GRBLEREEBLA, FA
LB (15mLx3) sk, &/, 2RUA BB Y ERA, B RENEENSEFE 2-6u
(0.1245 g, 0.36 mmol, 72% yield), & RiK &, #EHE (Optical Rotation): [a]*’p =-8.6 (¢
1.11, CHClL3). 98 % ee H & & #H .1 (HPLC)l| ==, HPLC 4 f#: Chiralcel OJ-H, IF T )%/

Cl

P EE =99.9/0.1, 1.0 mL/min, n = 220 nm, tr 30.9 (minor), 45.9 (major). IR (neat): 3067, 2925,
2129, 1599, 1493 cm’!. 'TH NMR (400 MHz, CDCls): 6 7.60-7.52 (m, 2H), 7.45-7.32 (m, 3H),
7.27-7.19 (m, 2H), 7.14-7.02 (m, 3H), 4.44-4.31 (m, 2H), 3.96-3.81 (m, 2H), 3.50-3.41 (m, 2H),
2.26-2.14 (m, 2H), 1.73-1.63 (m, 2H), 1.61-1.50 (m, 2H), 1.42-1.29 (m, 4H), 0.51-0.39 (m, 1H);
BCNMR (100 MHz, CDCl3): 6 139.5, 135.5, 132.1, 129.8, 128.5, 128.2, 128.1, 124.7, 45.0, 32.3,
30.6,27.8,26.7,19.1, 3.1. HRMS (EI) calculated for [C19H27CISi2]" (M) requires m/z 346.1340,
found m/z 346.1337.

Q (R)-9-(3-(Benzylsilyl)-3-(phenylsilyl)propyl)-9H-carbazole  (2-
6ac-a) (CZY4184). A -k ArvE#F A #ERE, #A 2-5ac
N SiH,Ph
O Lo (0.1401 g, 0.45 mmol), FZE )T (0.0682 g, 0.56 mmol), Ld*CoCl,
IH>bN

(0.0149 g, 0.025 mmol), NaBHEt; (1 &% # & &, 1.0 M) (45 uL,
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0.045 mmol) LA X B K (2.0mL,0.25M). R A 2 /NEF. RN 4R G, A G mE/ B =1/1
(AR L) (10mL) = A E A RKEMA, 2 EERLEREZFEMAN, FHTE (15
mLx3) %, &G, UGB ERmE/ZBRGE =100/1 (KAL) & klif, @3k
B AR B AT 4 B 1% 2 2-6ac-a (0.1447 g, 0.34 mmol, 77% yield). # & R & . IR (neat): 3053,
3023, 2927, 2870, 2134, 1597, 1488, 1457, 1328 cm™. /& X & (Optical Rotation): [a]*’p=-17.5
(c 0.95, CHCL3). 97% ee B & Rk 48 € 3% (HPLC) M| &, HPLC 4 #: Chiralcel OD-H, IF T )%/
F A =99.4/0.6, 1.0 mL/min, n = 220 nm, tr 23.0 (minor), 24.1 (major). 'H NMR (400 MHz,
CDCls): 6 8.07 (d, J = 7.6 Hz, 2H), 7.57-7.51 (m, 2H), 7.47-7.33 (m, 5H), 7.25-7.14 (m, 6H),
7.13-7.07 (m, 1H), 7.01 (d, J = 7.6 Hz, 2H), 4.46 (d, J = 3.2 Hz, 2H), 4.21 (t, J = 8.0 Hz, 2H),
4.02-3.96 (m, 2H), 2.19 (t, J = 3.2 Hz, 2H), 2.11-2.00 (m, 2H), 0.55-0.45 (m, 1H); *C NMR (100
MHz, CDCls): 6 140.0, 138.9, 135.5, 131.1, 130.1, 128.6, 128.3, 128.2, 125.6, 124.9, 122.8, 120.4,
118.9, 108.4, 43.9, 26.6, 18.9, 0.2. HRMS (ESI) calculated for [C2sH3oNSi>]" (M+H") requires
m/z 436.1917, found m/z 436.1928.

Q (5)-9-(3-(Naphthalen-1-ylsilyl)-3-(phenylsilyl)propyl)-9H-
carbazole (2-6ac-b) (CZY5003). R 4E L X Ar &1 A FHIEH %

O NV\_(SiHZPh % B 2-5ac (0.1553 g, 0.50 mmol), 1-% %5 ¥ (0.0885 g, 0.56

- O mmol), Ld*CoCl, (0.0149 g, 0.025 mmol), NaBHEt; ( 7 & #k "4 /5 &,

O 1.0 M) (45 uL, 0.045 mmol) LK # K (2.0 mL, 0.25 M), R AL 2

INBE . ZJE, B mEYE = 1/1 () (10 mL) &£ = AR

Bl ##F K EAA, 2 GRBLEREEEMA, FHACE (15mLx3) k& &5, U

BB E A B/ O R LB = 50/1 (RAH) oA, 18 B WA R AT 4 A7 E 2-6ac-

b (0.1711 g, 0.36 mmol, 73% yield). & & E 1K, M.p.76.8-77.6 °C. IR (neat): 3050, 2930, 2867,

2135, 1595, 1485, 1458, 1328 cm™. 7%t /& (Optical Rotation): [a]*’p = +27.5 (¢ 0.75, CHCl5).
91% ee H & 2% W& 48 #, 3 (HPLC) M &, HPLC 4 f4: Chiralcel OD-H, IF )%/ A& =

99.4/0.6, 1.0 mL/min, n = 220 nm, tr 26.2 (minor), 28.1 (major). 'H NMR (400 MHz, CDCls): ¢

8.02-7.96 (m, 3H), 7.93 (d, J = 8.4 Hz, 1H), 7.90-7.85 (m, 1H), 7.76 (d, J = 6.0 Hz, 1H), 7.57-

7.52 (m, 2H), 7.52-7.46 (m, 2H), 7.45-7.38 (m, 2H), 7.33 (dd, J = 7.6, 7.2 Hz, 2H), 7.26 (dd, J =

7.2,7.2 Hz, 2H), 7.14 (dd, J= 7.6, 7.2 Hz, 2H), 6.78 (d, J = 8.0 Hz, 2H), 4.87 (dd, /= 5.6, 3.2 Hz,
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1H), 4.75 (dd, J = 5.6, 5.2 Hz, 1H), 4.46-4.47 (m, 2H), 4.14-3.99 (m, 2H), 2.14-2.05 (m, 2H),

0.96-0.87 (m, 1H); *C NMR (100 MHz, CDCl3): 6 139.9, 137.0, 136.6, 135.5, 133.2, 131.1, 131.0,

130.03, 129.99, 129.1, 128.2, 127.5, 126.5, 126.0, 125.5, 125.3, 122.6, 120.2, 118.7, 108.3, 44.1,

26.5, 1.3. HRMS (EI) calculated for [C3;H29NSi>]" (M") requires m/z 471.1839, found m/z

471.1837.
CCDC 5 (2-6ac-b): 1876614.
X-4t 4 5 8 47 41 [ (2-6ac-b):

® 0-1 2 RBEURMEMEN (2-6ac-b)

B AE 2-6ac-b
Empirical formula C31H29NSI2
Formula weight 471.73

Temperature (K) 302
Wavelength (A) 1.54178
Space group P1
a(hA) 9.8950(4)
b (A) 11.7136(4)
c(A) 12.7974(4)
alpha 68.724(2)
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beta 84.855(2)
gamma 72.405(2)
Volume (A%) 1317.20(8)
Z 2
Calculated density (mg/m®) 1.189
Absorption coefficient (mm™) 1.354
F(000) 500.0
Max. Theta 65.176

Limiting indices

h<=11 k<=13,1<=15

Absorption correction multi-scan
Max. and min. transmission 0.753 and 0.610,
Data/restraints/parameters 8746/0/637
Goodness-of-fit on F2 1.047
Data completeness 1.94/0.97
R (reflections) 0.0713 (7447)
WR2 (reflections) 0.2191 (8746)
SiH,Ph  (R)-Benzyl(4-(benzyloxy)-1-(phenylsilyl)butyl)silane (2-6ag)

BnO
SiHBn  (CZY4108). 145 A FR/E#ME A, £ 4 2-5ag(0.1348 g, 0.50 mmol),

FEEI (0.0690 g, 0.56 mmol), 2-Ld*CoCl, (0.0090 g, 0.015 mmol), NaBHEt3 (4 & X 7 7%
W, 1.0 M) (45 pL, 0.045 mmol) LLE ¥ (2.0 mL, 0.25 M) 2 2 /Nt Z )&, Hm )\ F e i
/OB =11 (R H) 10 mL) (VD ES A AE S RENR, 2 E5-RITEREEEN
M, BHCE (15mLx3) kdk. &fE, LA@EELmEB/ R OE =100/1 (RHLE) A
LA, I AR B AT 4 B 15 2 2-6ag (0.1511 g, 0.39 mmol, 77% yield). 75 & k&
K, JE X E (Optical Rotation): [a]*’p =-6.2 (c 0.98, CHCl3). 98% ee 1 & 0k 48 &, i (HPLC)
J %, HPLC % f#: Chiralcel OJ-H, iE Tt/ A B = 99/1, 1.0 mL/min, n = 220 nm, tr 22.4
(minor), 24.7 (major). IR (neat): 2972, 2926, 2131, 1494, 1453 cm™. 'H NMR (400 MHz, CDCls):
7.58-7.51 (m, 2H), 7.42-7.27 (m, 8H), 7.23-7.17 (m, 2H), 7.12-7.01 (m, 3H), 4.44 (s, 2H), 4.40-
4.34 (m, 2H), 3.94-3.82 (m, 2H), 3.37 (t, J = 5.6 Hz, 2H), 2.25-2.13 (m, 2H), 1.75-1.60 (m, 4H),
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0.49-0.40 (m, 1H); 3C NMR (100 MHz, CDCl5): 6 139.5, 138.6, 135.5, 132.0, 129.8, 128.5, 128.3,
128.2, 128.0, 127.6, 127.5, 124.7, 72.8, 69.9, 31.3, 24.5, 19.0, 2.9. HRMS (ESI) calculated for
[C24H30NaOSi2]" (M+Na") requires m/z 413.1733, found m/z 413.1738.

TR R (R 1-Tk 1,1-F S 4 R B

2-Ld*CoCl, (1.0 mol%)

NaBHEt; (3.0 mol%) SiH,Ph
/ + H—SiH,Ph nBu
nBu toluene (0.25 M), 0°C tort.,, 2 h SiH,Ph
5 mmol 2.2 equiv. 2-3a, 1.3698 g
92% vyield

45 8 BT 5 B D AR AR E £ 0 B 100 mL Schlenk R E 30 %5, FF] Bt AR Am #
TR, 28R, EEULBEZXK. FREETAEZERE, EAAWRI T, HiZK
K7 & F AR K A\ 2-LdeCoBr2 (0.0298 g, 0.050 mmol, 1.0 mol%) #1 ¥ % (2.0 mL, 0.25 M) ¥
FR#H#H. 2/, MAKERE (1.38mL, 98%,0.88 g/mL, 2.2 equiv.), 7 0°C & T & & v
A\ NaBHEts (19 & 5% "%, 1.0 M) (150 pL, 0.15 mmol, 3.0 mol%), 1-T % (574 uL, 0.72
g/mL, 5.0 mmol), FF 0°C #i# 10 4, 2 ETEiE (10~35°C));U‘ 2 /NBF . ROBLEE R
&, RN 60mL B/ LB (1/1)EZE A ABER#AEREAA, 2 5K EREEENL
F, BRACE (65mLx3) sk, Z /5 esEE L Pk Z B R 8L E R A EAT S

B 12 3] 7747 2-3a (1.3698 g, 4.6 mmol, 92% yield).

F= AT A A
CHbl, (50 equiv.)
SiH,Ph iv. SiMe,Ph
nBu/\( iHy ZnEt, (30 equiv.) _ nBu iMe,
SiH,Ph DCE, 0°C-rt.,, 30 h SiMe,Ph
2-3a 2-7, 88% yield (CZY5145)

SiMe,Ph Hexane-1,1-diylbis(dimethyl(phenyl)silane) (2-7) (CZY5145). #& & LA
SiMe,Ph 1 CER LA (E A . 15 [ AR M T 5 % #4382 T 79 50 mL Schlenk
B AR K Am N 2-3a (0.0747 g, 0.25 mmol), DCE (10mL) #F 0°C ##. &, T 0°C
T AR K Am /N8 32 7 m N\ ZnEts (3.8 mL, 2.0 M in hexane, 7.6 mmol) LA % CHzl, (1.0 mL, 3.3
g/mL, 12.5mmol). Z /5, £ 0°C T#H# 10 45 T ZEEHHE 30 Mot RNERE, &
0 °C AAMRY T/M0HZF A\ NHiCl 1A AE R (10 mL) #XK., FEL2ERE, 4

nBu
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JFF DCM Z BUR ALAE (3 x40mL). & 7F B 2 B A AU, e & f oK st A T
AR TR, 2 FEA B ELDGETEN. &a, 2BUAE B A A, &Lk
B AR B AT 485 15 2 2-7 (0.0783 g, 0.22 mmol, 88% yield). T & ik k. IR (cm™): 3068,
2956, 2926, 2855, 1427. '"H NMR (CDCls, 400 MHz): § 7.49-7.40 (m, 4H), 7.34-7.24 (m, 6H),
1.49-1.40 (m, 2H), 1.12-0.93 (m, 6H), 0.72 (t, J = 6.8 Hz, 3H), 0.27-0.19 (m, 7H), 0.16 (s, 6H);
3C NMR(CDCls, 100 MHz): 6 140.5, 133.7, 128.6, 127.5, 32.6, 31.9, 26.0, 22.3, 13.9, 13.0, -1.2,
-2.1; HRMS (ESI) calculated for C22H3sNaSi; (M+Na") requires m/z 377.2097, found m/z

377.2098.
. KN(SiMej3), (0.8 equiv.) _
nBuU SiH,Ph MeOH (0.3 mL) nBU Si(OMe),Ph
SiH,Ph toluene, 30 °C, 22 h Si(OMe),Ph
2-3a 2-8, 65% yield (CZY5159)

Si(OMe),Ph  3,5-Dimethoxy-4-pentyl-3,5-diphenyl-2,6-dioxa-3,5-disilaheptane (2-
Si(OMe),Ph  8) (CZY5159). WRIFELLE X EHERE, CFEFAHT, ML
METIF % A B L T 50 mL Schlenk KA E F 4R K A A F K (1.0 mL), KN(SiMes)2 (0.20
mL, 1.0 M in THF, 0.20 mmol), MeOH (0.30 mL) LA % 2-3a (0.0766 g, 0.26 mmol) 7 ¥ # & &
(1.0 mL), % 30 °C & R 22 /NEf. R4 R &, fm\ NHaCl g AE R A K. ZJa,
R 7B (15 mL x 3)FH, AFFERNENARMK, FEME A REH T ARBKRN
THE, FELERFEALDGETEN . &G, WA BBERBE/ZR OB = 30/1 (KAL)
AR, IR e AT B33 2-8 (0.0702 g, 0.17 mmol, 65% yield). 75 & ik &
K. IR (em™): 3050, 2934, 2837, 1591, 1430, 1379. '"H NMR (CDCls, 400 MHz): § 7.60-7.52 (m,

nBu

4H), 7.40-7.29 (m, 6H), 3.52 (s, 6H), 3.50 (s, 6H), 1.55-1.47 (m, 2H), 1.31-1.22 (m, 2H), 1.18-
1.02 (m, 4H), 0.76 (t, J = 6.8 Hz, 3H), 0.65 (t, J = 6.4 Hz, 1H); *C NMR(CDCls, 100 MHz): ¢
134.7,133.7, 129.6, 127.5, 50.8, 50.7, 32.1, 31.9, 23.5, 22.3, 14.0, 12.1; HRMS (ES]I) calculated

for C22H34Na04Si> (M+Na") requires m/z 441.1893, found m/z 441.1893.
PhMgBr (6 equiv.)

nBuU SiH,Ph LiCl (6 equiv.) nBu/\(SiHPhZ
SiH,Ph THF, reflux, 36 h SiHPh,
2-3a 2-9, 91% vyield
(CZY5150)

SiHPh; Hexane-1,1-diylbis(diphenylsilane) (2-9) (CZY5150). R #& DA 4E Ok 3 &
SHPh:  ffEiR. T EBSARET, BT S S BRI 50
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mL Schlenk X 5 & # 4K m N4 B (0.1453 g, 6.0 mmol) 75 1 B =5 89 & 18 T B BEAG Bt
Dt 8. K, FRNEFKEZZFIR, KAMARK (628 uL, 1.5 g/mL, 6.0 mmol) &
THF & #& (12 mL) T 76 °C BT 1 /NBt . [#7% PhMgBr A& # (1.0 M in THF, 6.0 mL, 6.0
mmol), £ & A MFF T, T EIRBMRAK A 2-3a (0.3004 g, 1.0 mmol)#F1 LiCl (0.2540 g, 6.0 mmol)
FHAE 76 °C S EIGR R AL 36 /NEF o RALEE R 5, T 0°C /NG fm A\ NH4Cl 4@ A1 KB R (5.0
mL). ZJ5, FZE (3 x30mL) ¥58, A FArZEBaNLAERK, Fiaf e KRkt
R ARG T I, B REEXLPGETEN . &E, 2BUUA B A ERA, Bk
AR EAT B 15 E] 2-9 (0.4117 g, 0.91 mmol, 91% yield). 7o & ok & . IR (cm™): 3067,
3016, 2956, 2853, 2122, 1486. 'TH NMR (CDCl3, 400 MHz): 6 7.51-7.42 (m, 8H), 7.37-7.30 (m,
4H), 7.30-7.24 (m, 8H), 4.93 (d, J = 2.8 Hz, 2H), 1.68-1.58 (m, 2H), 1.30-1.21 (m, 2H), 1.20-1.14
(m, 1H), 1.07-0.95 (m, 4H), 0.69 (t, J = 6.8 Hz, 3H); '*C NMR(CDCl;, 100 MHz): 6 135.6, 135.4,
134.6, 134.0, 129.4, 127.8, 127.7, 32.1, 31.6, 26.5, 22.1, 13.9, 7.2; HRMS (ESI) calculated for
C30H34NaSi> (M+Na") requires m/z 473.2097, found m/z 473.2099.

Cul (0.2 equiv.)
CuCl, (6 equiv.)

SiHPh, KF (5 equiv.) SiFPh,
nBu/\( quiv. nBu
SiHPh, THF, rt., 18 h SiFPh,
29 2-10, 86% yield
(CZY5168)

SiFPh,  Hexane-1,1-diylbis(fluorodiphenylsilane) (2-10) (CZY5168). 1% 3 UL 1E X
SIFPhy B EBERERE., SEERANRY T, MBERE TR FEEEHR
8L ¥ 89 50 mL Schlenk X 2% &K fiu X Cul (0.0196 g, 0.10 mmol), CuCl, (0.4035 g, 3.0
mmol), KF (0.1460 g, 2.5 mmol), 2-9 (0.2278 g, 0.51 mmol)F= I & #% % (5.0 mL), T 30°C
KRR 18 /NBte ZJE, MAGWE/ZEB = 1/1 G0 mL) E=AAEWE, 2 EERITER
F& BRI, BRCE B0mLx3) %k, &5, UAHBERHEB/ K CE =100/1
(RAEL) A oefin, @i rENEZEN 2B EFEZ 2-10(0.2121 g, 0.44 mmol, 86% yield). &
&, 38R A . IR (em™): 3071, 2957, 2857, 1591, 1429, 1379. 'TH NMR (400 MHz, CDCl3): 7.54

nBu

(d,J=17.2Hz, 4H), 7.47 (d, J = 7.2 Hz, 4H), 7.42-7.36 (m, 4H), 7.36-7.24 (m, 8H), 1.73-1.64 (m,
2H), 1.50-1.40 (m, 1H), 1.31-1.20 (m, 2H), 1.08-0.92 (m, 4H), 0.69 (t, J= 6.8 Hz, 3H); '°C NMR
(100 MHz, CDCls): § 134.2, 133.3 (dd, J = 37.0, 17.0 Hz, 1C), 130.3 (d, J = 5.0 Hz, 1C), 127.8

(d, J=6.0 Hz, 1C), 32.4, 31.6, 24.1, 22.0, 14.4 (dd, J = 14.0, 13.0 Hz, 1C), 13.8; '’F NMR (376
130



MHz, CDCl3): & -164.0. HRMS (ESI) calculated for C3oHsF2NaSi> (M+Na") requires m/z
509.1908, found m/z 509.1922

BF3+Et,0
nBU SiH,Ph CHyly, ZnEt, nBu SiMe,Ph  AcOH nBu SiMesF - KF/KHCO3/H,0, nBu OH
_ > _ >
SiH,Bn DCE, 0 °Ctort, 36h SiMe,Bn  CHCl3, reflux SiMe,Bn MeOH/THF SiMe,Bn
(R)-2-6a 99% yield 2-11a overnight 2-11b reflux, 2 h 2-11c
o 88% yield 82% yield 9
99% ee (CZY5054) (CZY5096) 98% ee
(CZY5097)
nBU SiMe,Ph  Benzyl(1-(dimethyl(phenyl)silyl)hexyl)dimethylsilane (2-11a)

SiMe;Bn  (CZY5054). R4 UAE XM EHIEREZE, © EERAWET T, MEf
BT B9 A E HEEE T B 100 mL Schlenk X 2% # 4R 3K im A(R)-2-6a (0.1630 g, 0.50
mmol )f2 DCE 20 mL) 7T 0°C #t# . 4 /5, WA ZnEt: (7.5mL, 2.0 M in hexane, 15 mmol)
FE/NQHF B A\ CHaLz (2.0 mL, 3.3 g/mL, 25 mmol). 7 0°C ##E KA 20 4405, TF
&R R 36 /NEY. R4 R A, RAKT T 0°C NOH m N NH4Cl A8 F KB (49 25 mL)
BERRRL, T2 EKGE, 42 DCM ZEB A AR (S0mLx3), A 7B 2B A HLAE
B, REf e AKREH AT ARBRN TR, Z e RBEREEL M ETER. &G, &
A2 DUA e B O e R 7, 1 B AR B AT 4 B 4 2 2-11b (0.1821 g, 0.49 mmol, 99% yield).
T R R . IR (neat): 3065, 3023, 2956, 2926, 2855, 1600, 1492, 1252 ecm™. H.jE X &
(Optical Rotation): [0]*’p = +3.3 (¢ 1.06, CHCl3); '"H NMR (400 MHz, CDCl5): § 7.54-7.47 (m,
2H), 7.36-7.29 (m, 3H), 7.17 (dd, J=7.6, 7.2 Hz, 2H), 7.04 (dd, J=7.2, 7.2 Hz, 1H), 6.91 (d, J =
8.0 Hz, 2H), 1.99 (s, 2H), 1.53-1.45 (m, 2H), 1.27-1.09 (m, 6H), 0.82 (t, J = 6.8 Hz, 3H), 0.33 (d,
J=6.4Hz, 6H), 0.06 (t,J=5.2 Hz, 1H), -0.15 (d, J= 11.6 Hz, 6H); 3*C NMR (101 MHz, CDCl5):
9 140.5, 140.4, 133.7, 128.7, 128.2, 128.0, 127.6, 123.8, 32.9, 32.1, 26.3, 26.1, 22.4, 14.1, 12.3, -
1.3, -1.7, -1.9, -2.6. HRMS (EI) calculated for [M-CH3]" [C22H33Si2]" requires m/z 353.2121,
found m/z 353.2121.

SiMe,F  (R)-Benzyl(1-(fluorodimethylsilyl)hexyl)dimethylsilane (2-11b)
SiMeBn  (CZY5096). ¥ LIEXRBEREREE., 1 EERIWERF T, mitt
M4 B P 89 50 mL Schlenk K& #H4K K Am A 2-11a (0.50 mmol), CHCl3 (5.0
mL), BF3*E;0 (0.7109 g, 5.0 mmol) A % AcOH (1145 uL, 20 mmol) # T 65 °C K T &,
ZJa, MmN\ DCM Ff, 4&/5 A tafn NapCOs ACHE i fn i fn & 2h A%, 3 A T0 K NaxSO4
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TH, 2RI REARLNIETER. &5, 2R UAMEhERA, &3 RENAE RN
4% 43 %] 2-11b (0.1370 g, 0.44 mmol, 88% yield). 7 &, i Wk & & . t % 6 B (Optical Rotation):
[a] = +6.2 (¢ 1.04, CHCl3). IR (neat): 2966, 2912, 1456, 1403, 1255, 1054 cm’. 'H NMR (400
MHz, CDCls): 7.22 (dd, J = 7.6, 7.2 Hz, 2H), 7.08 (dd, J = 7.2, 7.2 Hz, 1H), 7.01 (d, J = 7.2 Hz,
2H), 2.17 (s, 2H), 1.54-1.46 (m, 2H), 1.38-1.21 (m, 6H), 0.90 (t, J = 6.8 Hz, 3H), 0.26 (s, 3H),
0.25 (s, 3H), 0.11-0.06 (m, 1H), 0.01 (s, 6H); *C NMR (101 MHz, CDCl3): 6 140.2, 128.2, 128.1,
124.0, 32.8, 32.1, 25.9, 24.9(d, J= 2.2 Hz, 1C), 22.5, 14.8 (d, /= 14.8 Hz, 1C), 14.1, 0.8 (d, J =
15.8 Hz, 1C), -0.4 (d, J= 15.4 Hz, 1C), -2.3, -2.9; '°F NMR: (376 MHz, CDCls): 5 -153.8; HRMS
(EI) calculated forfM-CH3]" [C16H28FSi2]" requires m/z 295.1714, found m/z 295.1717.

OH  ($)-1-(Benzyldimethylsilyl)hexan-1-ol (2-11). 1R #& DA 1% C#R 4% 3 74 15 1
SiMe;Bn % 19 =S FE T, WA T 8% F % F 89 25 mL Schlenk R 5 &
F 1R K A A\ KF (0.0473 g, 0.8 mmol), KHCOs3 (0.0820 g, 0.8 mmol), 2-11b (0.0630 g, 0.2 mmol),

nBu

THF (4.0 mL), MeOH (4.0 mL), T ZI&JT 5 #H$E, 0 aq. Ho02 (460 pL,30% wt.) T 65 =
70 °C B 4 INot. REEX G, WAL CEAHE, T 0°C &8/ NaxS:0; 1 fr
KBERFERFIRNEK. 25, AR CBERI A LA NagSOs THE, 7|38 18 jE 4
W%, &E, UAHEE/ZBROEE =20/1 EABR/CEK B = 10/1 (KER) &k
7, AEEMABEEE (0.0415g,0.17 mmol, 82%). o & UK E A . 98% ee B & 2K AR € 1
(HPLC)M| 7, HPLC 4 f#: Chiralcel IF+IB, n-hexane/i-PrOH = 99.7/0.3, 1.0 mL/min, n = 220
nm, tr 40.7 (minor), 43.5 (major). #€ #%: [a]*’p = +3.8 (c 0.76, CHCI3). IR (neat): 3427, 2960,
2925, 1600, 1493, 1457, 1405 cm™. '"H NMR (400 MHz, CDCl3): 7.22 (dd, J = 7.6, 7.2 Hz, 2H),
7.10-7.02 (m, 3H), 3.35 (dd, J = 9.6, 4.0 Hz, 1H), 2.24-2.12 (m, 2H), 1.55-1.46 (m, 2H), 1.38-
1.20 (m, 6H), 1.11 (brs, 1H), 0.89 (t, J = 6.8 Hz, 3H), 0.02 (s, 3H), -0.01 (s, 3H); '*C NMR (100
MHz, CDCl3): § 139.8, 128.3, 128.1, 124.1, 64.9, 33.4, 31.7, 26.4, 23.3, 22.6, 14.1, -5.6, -6.1.
HRMS (ESI) calculated for CisH270Si (M+H") requires m/z 251.1831, found m/z 251.1819.

HLEF R
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2-Ld*CoCl, (3 mol%)

. NaBHEt; (9 mol% SiH,Ph
ppy” X-SiHPh 4 HgsiPh 3 ©) . nBu (eq. 2-3)
toluene (0.25 M), r.t., 2 h, Ar SiH,Ph
0.5 mmol 1.1 equiv. 2-3a, 95% vyield (CZY4084)

[{] 25 mL Schlenk K i &N G EWHF#E T, FABMORREHR T, AeBmESH
AR mAhTE, 25184, EAULRBE=ZXK. RREEAZEEFRE, EEAHRYF
T, MZRME FRK A 2-Ld*CoClz (0.0091 g, 0.015 mmol) #1 F % (2.0 mL, 0.25 M)3#
FEfR#E, 25, MAKER (69 uL, 98%, 0.88 g/mL, 0.55 mmol), iZi# i \ NaBHEt; (45
uL, 0.045 mmol), (E)-hex-1-en-1-yl(phenyl)silane (0.0960 g, 0.50 mmol), T F & K 5 2 /N
Bfe RAZER G, mAAEEB/CE =1/1 (ERL) (10 mL)E = LA B HH#F KB, 2

FERITER EEEMAF, BACE (15mLx3) #&, ZEHAREZZNGEER. &
Ja, 22V mE Y SRR, 3B e B AR EAT 2 5 2 2-3a (0.1424 g, 0.48 mmol, 95%
yield).

no D detected

2-Ld+CoCl, (3 mol%) 90% D 0L getecte
> , NaBHEt; (9 mol%) H/D_ PH/
F o+ D3SiPh - /Si(D/H),Ph (eq. 2-4)
nBu toluene (0.25 M), r.t., 2 h, Ar nBu 86% D
0,
94% D Si(D/H),Ph°"" "
0.5 mmol 2.2 equiv. d-2-3a-1, 96% yield  (CZY4085)

7] 25 mL Schlenk K B & fn \ &&E W # T, HARAMOBRRES D, REHAZHF
A A TE, 25184, EAULRBE=ZX. RREEAEFRE, EELAHRYF
T, MR ME AR K A 2-Ld*CoClz (0.0090 g, 0.015 mmol) #1 F % (2.0 mL, 0.25 M)3#
TR, 25, A Ds;SiPh (94% D) (138 puL, 98%, 0.88 g/mL, 1.1 mmol), & & A
NaBHEt; (45 pL, 0.045 mmol) L & 1-E% (57 pL, 0.72 g/mL, 0.50 mmol), T £ & K i 2
INBE o R R G, mAE mE/ LB =1/1 (RAR) (10 mL)E = AR B i # 3 KE LA,

EREIRIT RIS FE B A, BA B (15 mL x 3) 24, 2 /5 R E LN %EEA.
wJE, 2 ME YA, B AE BT &2 d-2-3a-1 (0.1460 g, 0.48 mmol,

96% yield), 7o kK M. A AL 'THNMR LK 2HNMR Il © . CDCL; £ 4 HNMR
B AT [d-2-3a-1 (0.0611 g, 0.20 mmol)&y CHCIls ¥ = A CDCl; (10 puL)].
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2-Ld+CoCl, (3 mol%) /10D detected — ggq,

nBu/\(SiHZPh . PhSiH, NaBHEt; (9 mol%) . ; SiH,Ph (eq. 2-5)
D 90% D toluene (0.25 M), r.t., 2 h, Ar SiH.Ph
] 2
(g.ZSYnZI:]n“ogl) 1.1 equiv. d-2-3a-2, 83% yield (CZY4158)

[ 25 mL Schlenk KR & fn N A W HF# T, HAABMORRES D, REHEEI;
AR mAhTE, 25184, EAULRBE=ZXK. RREEAZEEFRE, EEAHRYF
T, MZR M E FARK A 2-Ld*CoClz (0.0090 g, 0.015 mmol) #1 ¥ % (2.0 mL, 0.25 M)3#
FRHHE. 25, MAFKERE (69 L, 98%, 0.88 g/mL, 0.55 mmol), & & m A\ NaBHEt; (45
uL, 0.045 mmol) LA B R K % £ 7 CZY4149 (0.0939 g, 0.49 mmol), T =& K 5 2 /Netf,
R4 G, MR @ME/CE = /1 (R K) (10 mL)E = SR BT KELR, 25
HREEGREEEAA, BRCR (15mLx3) %%, 2 ERRERL NG EEA. &,
AR DA B A e, @R A EAT 2B 15 B d-2-3a-2 (0.1271 g, 0.41 mmol, 83%
yield), 7o kg k ., AR REL 'THNMR., [R A% CZY4149 AR IE T 4R 3 B >k 4
%, 1-d-THte 85, W 1-d-Tik AR, RIECHREH T E, P40%yield, L&
EAREAE (90% D)o ]

>9§% D 2-Ld*CoCl, (3 mol%) no D detected >99% D

\
\

NaBHEt; (9 mol? . D .
iPrM/ + H3SiPh aBHE, (9 mol%) IPFWSIHzPh (eq. 2-6)
2

toluene (0.25 M), r.t., 2 h, Ar
SiH,Ph
0.5 mmol 2.2 equiv. Io o
(CZY4157)

[ 25 mL Schlenk K B & fm \ & W # T, HARAMOBRRES D, REHAZHF
A TE, ZER8A, EEAULBEZXK. FREEAEFIRG, EERHRYF
T, EZKRE FARK A 2-LdeCoCls (0.0091 g, 0.015 mmol) #1 ¥ % (2.0 mL, 0.25 M)
FR#HE. 25, MAFKERE (138 uL, 98%, 0.88 g/mL, 1.1 mmol), % J#/m A NaBHEt; (45
uL, 0.045 mmol) LA % CZY4157 (0.0570 g, 0.35 mmol), H#F F &K 2 /Nt R A4 % )5,
AN /OB = 1/1 (WA ) (10 mL)E Z AR B R F KEAR, 2 ERRERRE
HREAN, FRACE 15mLx3) k&, Z5AREZLANGREEN. */E, 2B UAHE
Bt 4 20 ), T bR B0 A B AT 4 % 15 3 d-2-3q (0.1084 g, 0.35 mmol, 66% yield), T .
Wik, AR FEET 'HNMR LK 2H NMR JIl £, CDCl; /%4 2H NMR B R 4F [d-2-3q
(0.0187 g, 0.06 mmol)# CHCl3 ¥ 3 # #m X CDCls (5 uL)]. [AM M IE CZY4157 45 B 47 #

(CZY4162)
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B SCHR &, 20 1% CZY4157 (40% yield)o H L ERAEGI9%D, &> B LK LB, 89% 4
)]o

IV. SEAFERGRERBRBERELLREHRE (F=F)
GRUKRL KA B af-FAEEM KA

S

H—SiHAr'; (1.0 equiv.)  H—SiHAr", (1.5 equiv.) Me | ~ o
OIP+CoBr; (1.0 mol%)  Xantphos+CoBr, (5 mol%) ' [ N |
NaBHEt; (3.0 mol%) NaBHEt; (10 mol%) SiHAr', Ar/N_/C?_N

Ar—— > = SiHAr" Br Br Bn
THF (1.0 M), r.t., 5 min neat, 25-30 °C, 24 h Ar 2

0.50 mmol Ar = 2,4-Me,CgHj3

OIP+CoBr,

FREEIE A (A A): W 25 mL Schlenk KA & in \ A& WO HERE T, JE R B D AR
EHO, AGWESHAREMATIE, 25R8A, EEULRBEZR, FREEAZE
Fimfa, ERAAWEF T, HIZRMEEFARAWA OIP+CoBr: &4 (0.005 mmol, 1.0
mol%) (OIP = (E)-1-(6-(4-benzyl-4,5-dihydrooxazol-2-yl)pyridin-2-yl)-N-(2,4-dimethylphenyl)
ethan-1-imine), THF (0.50 mL, 1.0 M) 7T B #ii#. BEK KA —F E &K (0.50 mmol, 1.0
equiv.), = Z XA S 4 (NaBHEt;) (0.015 mmol, 3.0 mol%) VL F %% (0.50 mmol, 1.0
equiv.) G5 AR, ZEmN), EERAWRFFHERL S 54, 2 )5, /ANOHH THF H#
FHRIELEARE. Z 5, ERRFEF T, KK XantphossCoBr (0.025 mmol, 5.0 mol%)
PA % NaBHEt3 (0.050 mmol, 10 mol%), #i#HZEL AW e T ilEe. KE, FmA
F oS EANH ZFEEE (075 mmol, 1.5 equiv.) FEBRRELRESHEBE (hEZ
FEAR), fE 25~30 °C ##F R AL 24 /Not. RANERGE, WAGmB/ 8RO BAHE XK, HET

HREEGREEEAA, BAR B/ CRLBEAER. 2 FRA T REX L N EEA,

PL= ¥ 25 K (TMSPh) 4 ATk 447, #EiT '"H NMR Eﬁm)if[:ﬂmi%ﬂé(ﬁﬁﬁﬁﬁﬁ)ﬂ
BEVE— B, RN ¥ —H o-Sif-Si KIBMBEEN). &5, WA HE/Z]RE AR, &

HHREWE R BRE .

SiHPh, (1-Phenylethane-1,2-diyl)bis(diphenylsilane) (3-1a) (CZY11195). 1R # &
SiHPh e poam
Ph N2 R AREHEME A, A OIP+CoBra (0.0030 g, 0.005 mmol), THF (0.50 mL, 1.0

M), —FE A (93 pL, 0.99 g/mL, 0.50 mmol), NaBHEt; (79 & vk # V& i, 1.0 M) (15 pL, 0.015
mmol) LL X K Z % (55 pL, 0.93 g/mL, 0.50 mmol),, £ —$ K& 5 44, 25, £
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Xantphos*CoBr» (0.0200 g, 0.025 mmol), NaBHEt; (79 &, 7k "8 & &, 1.0 M) (50 pL, 0.050 mmol)
PLR Z R EEKE (140 uL plL, 0.99 g/mL, 0.75 mmol), % =% K 24 /Nit. Z /5, 8RR
N B/ OB B =8/1 (R ) (20mL) ¥ X, FRBEAERITESR EEELR, BA
T Bt/ B LB = 4/1 (RFR ) 20 mL x 2) k. &/E, & LUAMEE A VR A, @it
ek AR E AT 4B 45 %] 3-1a (0.1885 g, 0.40 mmol, 80% yield). & & E &, M.p.59.0-61.0
°C. IR (cm™): 3064, 3021, 2915, 2127, 1489, 1428. '"H NMR (400 MHz, CDCls): 6 7.47 (d, J =
7.6 Hz, 2H), 7.43-7.23 (m, 14H), 7.22-7.17 (m, 4H), 7.16-7.05 (m, 3H), 6.91 (d, J = 7.2 Hz, 2H),
4.86 (d,J=3.2 Hz, 1H), 4.57 (dd, J=3.6, 3.2 Hz, 1H), 2.73 (ddd, J=10.8, 3.6, 3.2 Hz, 1H), 1.74-
1.59 (m, 2H); C NMR (100 MHz, CDCl3): ¢ 142.6, 135.8, 135.5, 135.3, 134.9, 134.4, 133.8,
132.9, 132.8, 129.8, 129.6, 129.5, 129.4, 128.6, 128.1, 127.9, 127.8, 127.6, 125.1, 28.1, 14.1.
HRMS (ESI) calculated for [C32H30NaSiz]" (M + Na") requires m/z 493.1778, found m/z 493.1778.

SiHPh; (1-(p-Tolyl)ethane-1,2-diyl)bis(diphenylsilane) (3-1b) (CZY11187).
S RIEEARTEZEME A, FH OIP+CoBr: (0.0030 g, 0.005 mmol),
Me THF (0.50 mL, 1.0 M), — %A} (93 pL, 0.99 g/mL, 0.50 mmol),
NaBHEt; (T A5 % #, 1.0 M) (15 uL, 0.015 mmol) A & 1-Z f & -4-F E K (63 uL, 0.92
g/mL, 0.50 mmol),, % —F K 5 44, Z /&, 1 f XantphossCoBr2 (0.0201 g, 0.025 mmol),
NaBHEt; (1 &% i, 1.0 M) (50 pL, 0.050 mmol) DA K = % # ¥ (140 pL pL, 0.99 g/mL,
0.75mmol), % = R 24 /Net, Z )5, B R BNF EE/ L8R 8 =8/1 (KAL) (20
mL) # X, FRELERERBREEEAN, FHA BB/ ORI =4/1 (KAL) (20 mLx
2) Wk, wE, ARUHmE RGN, B HEAE BTS2 EEE 3-1b(0.2117g,0.44
mmol, 87% yield). & K& A . IR (cm™): 3067, 3048, 2922, 2857, 2125, 1511, 1428. 'H
NMR (400 MHz, CDCls): 6 7.47 (dd, J = 7.2, 1.2 Hz, 2H), 7.43-7.16 (m, 18H), 6.93 (d, J = 8.0
Hz, 2H), 6.80 (d, J = 8.0 Hz, 2H), 4.85 (d, J = 3.2 Hz, 1H), 4.57 (dd, J = 4.8, 1.6 Hz, 1H), 2.71
(ddd, J=11.6, 3.2, 3.2 Hz, 1H), 2.27 (s, 3H), 1.72-1.55 (m, 2H); *C NMR (100 MHz, CDCl5): ¢
139.4, 135.8, 135.6, 135.3, 135.0, 134.6, 134.4, 134.0, 133.2, 133.1, 129.7, 129.5, 129.4, 129.3,
128.8, 128.5, 127.9, 127.8, 127.6, 27.5, 21.0, 14.4. HRMS (ESI) calculated for [C33H3:NaSiz]"
(M + Na") requires m/z 507.1935, found m/z 507.1939.
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SiHPh, (1-(m-Tolyl)ethane-1,2-diyl)bis(diphenylsilane) (3-1c) (CZY11193).
Me SHPh2 WIEEAFEEE A, FH OIP+CoBr: (0.0031 g, 0.005 mmol),
THF (0.50 mL, 1.0 M), Z—# &k (93 pL, 0.99 g/mL, 0.50 mmol),
NaBHEt; (1 & 5% 8%, 1.0 M) (15 puL, 0.015 mmol) VLR 1-Z 4 #-3-F E % (65 uL, 0.50
mmol, 0.90 g/mL), % —¥ KM 5 4. Z 5, % f Xantphos*CoBrz (0.0199 g, 0.025 mmol),
NaBHEt; (1 A 5% 8 %%, 1.0 M) (50 pL, 0.050 mmol) DA% = % )% (140 pL L, 0.99 g/mL,
0.75mmol), % =% KA 24 /NBY. Z J5, B RALR NG mE/ 8 8B =8/1 (RALE) (20
mL) #FX, FERLHRTEREFEENAN, FAABB/ZRCE =4/1(FMAL) (20 mL
2) Wk, w5, 2ELLGEME Y ERA, B RENEENSEHFE 3-1¢(0.1904 g, 0.39
mmol, 79% yield), 7o & R EMA ., IR (cm™): 3048, 3011, 2919, 2126, 1602, 1428. 'H NMR
(400 MHz, CDCl3): 6 7.46 (d, J = 6.8 Hz, 2H), 7.42-7.15 (m, 18H), 7.01 (dd, J = 7.6, 7.6 Hz, 1H),
6.87 (d,J=7.6 Hz, 1H), 6.72 (d, J= 7.6 Hz, 1H), 6.64 (s, 1H), 4.86 (d, J= 3.2 Hz, 1H), 4.60 (dd,
J=4.4,2.0Hz 1H), 2.71 (ddd, J = 10.8, 3.6, 3.2 Hz, 1H), 2.15 (s, 3H), 1.73-1.57 (m, 2H); *C
NMR (100 MHz, CDCLs): 6 142.4, 137.4, 135.8, 135.6, 135.3, 135.0, 134.6, 134.1, 133.1, 133.0,
129.7,129.54,129.52, 129.47, 129.36, 127.9, 127.8, 127.6, 125.8, 125.6, 28.0, 21.4, 14.1. HRMS

(ESI) calculated for [C33H32NaSi>]" (M + Na") requires m/z 507.1935, found m/z 507.1935.

SiHth. (1-(o-Tolyl)ethane-1,2-diyl)bis(diphenylsilane) (3-1d) (CZY11196). &
S ¥ _FRARERIE A, #/F OIP+CoBr2 (0.0030 g, 0.005 mmol), THF (0.50
Me mL, 1.0M), — % &% (93 uL, 0.99 g/mL, 0.50 mmol), NaBHEts (IH & %
", 1.0 M) (15 uL, 0.015 mmol) LA 1-Z e #£-2-F &£ K (63 uL, 0.50 mmol, 0.92 g/mL),
% —F KRS 440, 25, 5 XantphoseCoBra (0.0199 g, 0.025 mmol), NaBHEt; (4 & 7%
AR, 1.0 M) (50 uL, 0.050 mmol) PA K Z K E kT (140 pL pL, 0.99 g/mL, 0.75 mmol), %
T RORL 24 /NEF. Z 5, WR RN e/ L8R B = 8/1 (RFLEH) (20 mL) # X,
FRATEREESR EHEAA, BHAAER/ LR CE =41 (RFL) 20 mL x 2) %%k,
®Ja, &M% LA oy e n, B e e A B AT &5 B 3-1d (0.1260 g, 0.26 mmol, 52%
yield). & kA, IR (cm™): 3066, 3013, 2919, 2126, 1485, 1428. '"H NMR (400 MHz,
CDCls): § 7.49 (d, J = 7.6 Hz, 2H), 7.46-7.12 (m, 18H), 7.10-7.06 (m, 2H), 7.02-7.97 (m, 1H),
6.92 (d, J= 7.6 Hz, 1H), 4.79 (d, J = 3.2 Hz, 1H), 4.53 (dd, J = 4.0, 3.6 Hz, 1H), 2.97-2.86 (m,
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1H), 1.74-1.67 (m, 2H), 1.61 (s, 3H); *C NMR (100 MHz, CDCls): § 140.9, 135.9, 135.8, 135.30,
135.28, 134.9, 134.6, 133.9, 133.1, 132.7, 129.85, 129.83, 129.6, 129.45, 129.36, 128.0, 127.9,
127.8,127.5,125.9,124.8,22.8, 19.8, 14.2. HRMS (ESI) calculated for [C33H3,NaSi>]" (M + Na")
requires m/z 507.1935, found m/z 507.1939.

SiHPh; (1-(3,5-Dimethylphenyl)ethane-1,2-diyl)bis(diphenylsilane) (3-1e)

Me SiHPhz (CZY11197). 4B A ArE#HEE A, #F OIP-CoBr; (0.0031 g,
e 0.005 mmol), THF (0.50 mL, 1.0 M), — & E % (93 uL, 0.99 g/mL,

0.50 mmol), NaBHEt; (P4 & %% "8 % 3%, 1.0 M) (15 pL, 0.015 mmol)

LR 1-Z 4 #-35-Z F XK (0.0654 g, 0.50 mmol), £ —F KM 5 44, 25, £
Xantphos*CoBr; (0.0201 g, 0.025 mmol), NaBHEt; (14 &k " & 7, 1.0 M) (50 pL, 0.050 mmol)
PLR Z R EEKE (140 uL plL, 0.99 g/mL, 0.75 mmol), % =% K 24 /Nit. Z /5, [0 R AE
MNF B/ OB B =8/1 (R ) (20mL) ¥ X, HBEAERITESR EEELR, BH
T/ R LB = 4/1 (BRFH) Q0 mL x 2) k. &a, ABLUAmE YA, @i
ek B AE B AT 4 B 45 2 3-1e (0.1754 g, 0.35 mmol, 70% yield). 7o k& 4. IR (cm™):
3067, 3016, 2916, 2858, 2127, 1599, 1428. '"H NMR (400 MHz, CDCl3): 6 7.46 (dd, J=17.2, 0.8
Hz, 2H), 7.43-7.19 (m, 18H), 6.69 (s, 1H), 6.46 (s, 2H), 4.84 (d, J = 3.2 Hz, 1H), 4.60 (dd, J =
4.8,2.4 Hz, 1H), 2.67 (ddd, J=11.2, 3.6, 3.6 Hz, 1H), 2.13 (s, 6H), 1.70-1.55 (m, 2H); '3C NMR
(100 MHz, CDCls): 6 142.2, 137.2, 135.9, 135.7, 135.3, 135.0, 134.6, 134.2, 133.1, 133.0, 129.7,
129.5, 129.4, 129.3, 127.9, 127.8, 127.7, 127.5, 126.7, 126.6, 27.8, 21.2, 14.0. HRMS (ESI)

calculated for [C34H34NaSiz]" (M + Na") requires m/z 521.2091, found m/z 521.2087.

SiHPh; (1-(3,4-Dimethylphenyl)ethane-1,2-diyl)bis(diphenylsilane) (3-1f)

Me SiHPh
© (CZY11194). B4 L R4#F kB A, /8 OIP-CoBr (0.0029 g,
Me 0.005 mmol), THF (0.50 mL, 1.0 M), — #& % (93 uL, 0.99 g/mL,

0.50 mmol), NaBHEt; (I & #& " 75 7%, 1.0 M) (15 pL, 0.015 mmol) VLK 4-Z % #-1,2-— F 4
& (0.0651 g,0.50 mmol), % —F K5 5 44, Z /5, ## A XantphoseCoBr; (0.0201 g, 0.025
mmol), NaBHEt; (70 4% " % %, 1.0 M) (50 pL, 0.050 mmol) bL ¥ = & (140 pL uL, 0.99
g/mL,0.75 mmol), % = R 24 /NBF. ZJE, 8RR MANG HE/ OB L8 =8/1 (R AR
) (20 mL) # 3K, H#EtaEREEREHEEMA, FHA BB/ CRIE =4/1 (KR
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(Q0mLx2) %#. & fa, 28 Al Y kA, X hEmE RSB FE 3-1£(0.2070
g,0.41 mmol, 83% yield). 7€ R & A, IR (cm™): 3066, 3005,2970,2916,2127, 1503, 1428.
'H NMR (400 MHz, CDCl3): § 7.47 (d, J = 6.8 Hz, 2H), 7.43-7.16 (m, 18H), 6.88 (d, J= 7.6 Hz,
1H), 6.66 (d, J= 7.6 Hz, 1H), 6.60 (s, 1H), 4.85 (d, J=2.8 Hz, 1H), 4.63-4.55 (m, 1H), 2.69 (ddd,
J=114,3.2,2.8 Hz, 1H), 2.17 (s, 3H), 2.06 (s, 3H), 1.71-1.54 (m, 2H); '*C NMR (100 MHz,
CDCls): ¢ 139.8, 135.89, 135.86, 135.7, 135.3, 135.0, 134.6, 134.2, 133.3, 133.2, 133.0, 130.1,
129.7, 129.5, 129.4, 129.28, 129.26, 127.87, 127.85, 127.7, 127.6, 125.9, 27.4, 19.6, 19.3, 14.3.
HRMS (ESI) calculated for [C34H3sNaSi2]" (M + Na") requires m/z 521.2091, found m/z 521.2090.

SiHPh; (1-(4-Methoxyphenyl)ethane-1,2-diyl)bis(diphenylsilane) (3-1g)

S (CZY11184). MRHE A Ar/EHE A, #F OIP+CoBr: (0.0029 g,

MeO 0.005 mmol), THF (0.50 mL, 1.0 M), =% &} (93 uL, 0.99 g/mL,
0.50 mmol), NaBHEt3 (/9 & % "8, 1.0 M) (15 pL, 0.015 mmol) P& 1-Z 4 #-4-F A3
& (65 pL, 1.02 g/mL, 0.50 mmol), % —# RN 5 4. Z /5, Xantphos*CoBr, (0.0202 g,
0.025 mmol), NaBHEt; (4 & v " 7%, 1.0 M) (50 pL, 0.050 mmol) DA K = %)% (140 uL
uL, 0.99 g/mL, 0.75 mmol), 5 = R 5 24 /Net. Z G, HRARMNG HE/ R OB =
8/1 (R ) 20 mL) #F X, FELERTEREZHEEMAN, FAABEER/CRKRIE = 4/1
(AR ) (20mL*2) #k. &5, 2B UG ME Y ERA, B3 hENEENM 2B/ 3-
1g(0.2061 g, 0.41 mmol, 82% yield), & KA A& . IR (cm™): 3066,3006,2910, 2834, 2124,
1509, 1428. '"H NMR (400 MHz, CDCls): 6 7.47 (d, J = 7.2 Hz, 2H), 7.43-7.16 (m, 18H), 6.81 (d,
J = 8.4 Hz, 2H), 6.67 (d, J = 8.4 Hz, 2H), 4.85 (d, J = 3.2 Hz, 1H), 4.61-4.55 (m, 1H), 3.75 (s,
3H), 2.69 (ddd, J = 12.0, 3.2, 3.2 Hz, 1H), 1.72-1.53 (m, 2H); *C NMR (100 MHz, CDCls): ¢
157.2,135.8, 135.6, 135.3, 134.9, 134.6, 134.5, 133.9, 133.1, 133.0, 129.7, 129.53, 129.46, 129.3,
127.9, 127.8, 127.6, 113.5, 55.1, 27.0, 14.5. HRMS (ESI) calculated for [C33H3:NaOSi>]" (M +

Na") requires m/z 523.1884, found m/z 523.188].

SiHPh, (1-(Benzo|d][1,3]dioxol-5-yl)ethane-1,2-diyl)bis(diphenylsilane)

SiHPh - W .
<°I>)V © (3-1h) (CZY12022). R4 ERATEEE A REEE, A
° OIP+CoBr; (0.0031 g, 0.005 mmol), THF (0.50 mL, 1.0 M), — &
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¥t (93 pL, 0.99 g/mL, 0.50 mmol), NaBHEt3 (I & k"8 % &, 1.0 M) (15 pL, 0.015 mmol) DA
B 5-L R F 1,31 = A 23R K8 (0.0734g,0.50mmol), E—F K 5 n4F. 25, &
J Xantphos*CoBr> (0.0201 g, 0.025 mmol), 0.10 mL (5.0 M) ¥ %, NaBHEt; (74 & #k "8 A &,
1.0 M) (50 pL, 0.050 mmol) DL K& = F & FE (140 uL uL, 0.99 g/mL, 0.75 mmol) % = % K i
36 /NBY . ZJE, BRI G mE/ B OB =8/1 (KAL) (20 mL) K, FiE T AR
WG BN, BRALWE/ZRIE =41 (RHL) Q0mL x2) #ik. &5, 2%
DA B g e B AR, PR e A B AT 4B 3 2] 3-1h (0.1823 g, 0.35 mmol, 70% yield), &
@Rk . IR (em™): 3047, 3013, 2879, 2124, 1483, 1429. 'H NMR (400 MHz, CDCls): §
7.49 (dd, J = 7.6, 1.6 Hz, 2H), 7.43-7.17 (m, 18H), 6.56 (d, J = 8.0 Hz, 1H), 6.41 (d, J= 1.6 Hz,
1H), 6.36 (dd, J = 8.0, 1.6 Hz, 1H), 5.85 (d, J= 1.2 Hz, 1H), 5.83 (d, J= 1.2 Hz, 1H), 4.85 (d, J
=3.6 Hz, 1H), 4.61 (dd, J=5.2,2.0 Hz, 1H), 2.68 (ddd, J = 12.4, 3.6, 3.2 Hz, 1H), 1.66 (ddd, J =
15.2, 5.2, 3.2 Hz, 1H), 1.55 (ddd, J = 15.2, 12.4, 2.0 Hz, 1H); '*C NMR (100 MHz, CDCl3): §
147.3,145.0, 136.5, 135.8, 135.5, 135.3, 134.9, 134.4,133.9, 132.93, 132.91, 129.8, 129.6, 129.5,
129.3, 128.0, 127.9, 127.8, 127.7, 121.5, 109.0, 107.9, 100.6, 27.8, 14.7. HRMS (ESI) calculated
for [C33H30Na02Siz]" (M + Na") requires m/z 537.1677, found m/z 537.1680.

SiHPh; (1-([1,1'-Biphenyl]-4-yl)ethane-1,2-diyl)bis(diphenylsilane) (3-1i)

SHPhe (CZY12010). #4E _F X srEHIE A, £ F OIP+CoBr: (0.005 mmol,

Ph 0.0032 g), THF (0.50 mL, 1.0 M), — ¥ &% (93 pL, 0.99 ¢/mL, 0.50
mmol), NaBHEt; (I & % "8 & &, 1.0 M) (15 pL, 0.015 mmol) LA K 1-Z % E-4-FKE K

(0.0888 g, 0.50 mmol), F—F Kk 5 44, Z /&, {£/f XantphoseCoBrz (0.0200 g, 0.025
mmol), NaBHEt; (70 4% " % %, 1.0 M) (50 pL, 0.050 mmol) bL ¥ = K& (140 pL uL, 0.99
g/mL,0.75 mmol), % = R 24 /NBF. ZJa, TERA RN G mE/ LB L8 =8/1 (1R
) (20 mL) # 3K, i aEREEREFEMA, FHA MBI/ CR B =4/1 (KRI)
(Q0mLx2) ¥#. &/, @ LA mE Oy i, BIhENEEN2EF 2 3-1i(0.1814
g,0.33 mmol, 67% yield), B & E &, M.p.113.4-115.5°C. IR (cm™): 3066,2952,2915,2127,
1485, 1428. "H NMR (400 MHz, CDCl3): d 7.57 (dd, J = 8.0, 1.2 Hz, 2H), 7.49 (dd, J = 8.0, 1.2
Hz, 2H), 7.45-7.27 (m, 17H), 7.27-7.17 (m, 6H), 6.95 (d, J = 8.0 Hz, 2H), 4.89 (d, J = 3.2 Hz,
1H), 4.64 (dd, J= 4.4, 2.4 Hz, 1H), 2.81 (ddd, J=11.2, 3.6, 3.2 Hz, 1H), 1.77-1.61 (m, 2H); 1*C

NMR (100 MHz, CDCl): 6 141.9, 141.1, 137.7, 135.8, 135.6, 135.3, 135.0, 134.4, 133.9, 132.9,
140



132.8, 129.8, 129.6, 129.4, 129.0, 128.7, 128.0, 127.9, 127.8, 127.7, 126.8, 126.8, 126.6, 28.0,
14.2. HRMS (ESI) calculated for [C3sH34NaSiz]" (M + Na") requires m/z 569.2091, found m/z

569.2092.
SiHPh; (1-(2-Fluorophenyl)ethane-1,2-diyl)bis(diphenylsilane) (3-1j)
SiHPh
© (CZY12016). 48 bR 474 Mk A WIETEE, ] OIP-CoBra (0.0060
F

g,0.010 mmol), THF (1.0 mL, 0.50 M), —#% )% (93 puL, 0.99 g/mL, 0.50
mmol), NaBHEt; (I &K "8 % &, 1.0 M) (15 pL, 0.015 mmol) AR 1-Z % #&-2-8 K (57 uL,
1.06 g/mL, 0.50 mmol), % —¥ KN 5 2%F. Z /&, 1%/ XantphoseCoBr, (0.0201 g, 0.025
mmol), NaBHEt; (I & #k "8 & 7, 1.0 M) (50 pL, 0.050 mmol) DL X% = F &} (140 uL pL, 0.99
g/mL,0.75 mmol), % = R 24 /NBF. ZJE, 8RR MNG /OB L8 =8/1 (R AR
) (20 mL) #X, FELEREKRREFEMAN, BAABER/CRIE =41 (KR))
(Q0mLx2) ##. &fa, 2 A Wl kA, L hEmEENTSBE&FE 3-1j(0.1561
g, 0.32 mmol, 64% yield). E&E A&, M.p.59.5-61.4 °C. IR (cm™): 3068, 3014, 2854, 2129,
1487, 1428. '"H NMR (400 MHz, CDCl3): 6 7.50 (dd, J = 7.6, 0.8 Hz, 2H), 7.45-7.15 (m, 18H),
7.04-7.96 (m, 2H), 6.91 (dd, J = 7.6, 6.4 Hz, 1H), 6.80 (dd, J = 10.4, 8.4 Hz, 1H), 4.86 (dd, J =
3.2,3.2 Hz, 1H), 4.57 (dd, J=3.6, 3.6 Hz, 1H), 3.15 (ddd, J = 7.6, 7.6, 3.6 Hz, 1H), 1.67 (dd, J =
7.6, 3.6 Hz, 2H); '*C NMR (100 MHz, CDCls): § 160.4 (d, J =244 Hz, 1C), 135.7, 135.2, 135.2,
134.9, 134.2, 133.6, 132.8, 132.6,130.0 (d, J = 16.8 Hz, 1C), 129.9, 129.6, 129.54, 129.5 (d, J =
4.4 Hz, 1C), 129.4, 128.0, 127.9, 127.8, 127.6, 126.4 (d, J = 8.1 Hz, 1C), 123.8 (d, J = 3.7 Hz,
1C), 114.9 (d, J=22.6 Hz, 1C), 19.7, 13.4; ’F NMR (376 MHz, CDCls): § -116.0. HRMS (EI)
calculated for [C32H29Si2F]" (M") requires m/z 488.1792, found m/z 488.1791.

SiHPh, (1-(Naphthalen-2-yl)ethane-1,2-diyl)bis(diphenylsilane) (3-1k)
S‘“P“2 (CZY12052). 14 Lk i k48 (F A Mk %, (£ OIP-CoBr
(0.0031 g, 0.005 mmol), THF (0.50 mL, 1.0 M), — kA& ¥ (93 pL,

0.99 g/mL, 0.50 mmol), NaBHEt3 (8 & % ¥ % 7, 1.0 M) (15 pL, 0.015 mmol) DL & 2-7, k%
# (0.0758 g,0.50 mmol), % —F K 5 44F. Z /5, £ Xantphos*CoBr, (0.0201 g, 0.025
mmol), NaBHEt; (79 & #% "% & 7, 1.0 M) (50 pL, 0.050 mmol) DL X — K&k (140 pL uL, 0.99
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g/mL,0.75 mmol), % = R 24 /NBF. ZJa, TE RAL RN G HE/ L8R B =8/1 (1R
) (20 mL) #X, FELERSRREFEAAN, BHAABEB/CROE =41 (KR))
(Q0mLx2) ¥, & Ja, 22 LUA B oy e, 1 o el W AR B AT 2% 5 2 3-1k (0.1873
g, 0.36 mmol, 72% yield). 7o R & A IR (cm™): 3049, 3014, 2924, 2125, 1594, 1427. 'H
NMR (400 MHz, CDCl3): § 7.76-7.70 (m, 1H), 7.61-7.55 (m, 2H), 7.48 (dd, J = 7.6, 1.2 Hz, 2H),
7.42-7.13 (m, 21H), 7.04 (dd, J = 8.4, 1.2 Hz, 1H), 4.94 (d, /= 3.2 Hz, 1H), 4.57 (dd, J=4.4, 3.2
Hz, 1H), 2.93 (ddd, J=9.6, 5.2, 3.2 Hz, 1H), 1.83-1.70 (m, 2H); '*C NMR (100 MHz, CDCl;): §
140.3, 135.8, 135.6, 135.3, 134.9, 134.4, 133.9, 133.5, 132.8, 132.7, 131.7, 129.8, 129.6, 129.4,
128.0, 127.9, 127.8, 127.7, 127.5, 127.4, 126.6, 125.6, 124.8, 28.4, 14.2. HRMS (ESI) calculated
for [C36H32NaSi>]" (M + Na") requires m/z 543.1935, found m/z 543.1935.

SiHPh; (1-(Naphthalen-1-yl)ethane-1,2-diyl)bis(diphenylsilane) (3-11)
SiHPh,

O (CZY11200). 4% Lk #7442 (F A R /E V8%, £/ OIP-CoBr: (0.0030

O g, 0.005 mmol), THF (0.50 mL, 1.0 M), =& &% (93 uL, 0.99 g/mL, 0.50

mmol), NaBHEt; (T & 7 "5 7, 1.0 M) (15 pL, 0.015 mmol) LK 1-Z
WEZE (0.0764 g, 0.50 mmol), % —F KN 5 447, Z /&, Xantphos*CoBr» (0.0320 g, 0.040
mmol), NaBHEt3 (70 & %% " ¥, 1.0 M) (80 puL 0.050 mmol) LA ¥ = % &K (140 uL pL, 0.99
g/mL, 0.75 mmol) % —F R 5 36 /NEF. ZJa, WK MRWNA M/ LB O E = 8/1 (AR
) 20 mL) # XK, FELEREKREFFEMAN, FAABE/CRCE =41 (KRE)
(Q0mLx2) ##. &G, 22 LA mE Oy i, @ hE S EAT 2B 52 3-11(0.1991
g, 0.38 mmol, 76% yield), 7o HRE A . IR (cm™): 3064, 3010, 2922, 2128, 1428. 'H NMR
(400 MHz, CDCls): § 7.75 (d, J = 8.0 Hz, 1H), 7.59 (d, J=7.6 Hz, 2H), 7.50-7.05 (m, 24H), 4.95-
475 (m, 1H), 4.54-4.39 (m, 1H), 3.75-3.55 (m, 1H), 1.93-1.72 (m, 2H); *C NMR (100 MHz,
CDCls): 6 139.2, 136.0, 135.30, 135.29, 134.9, 134.4, 133.9, 133.7, 133.0, 132.7, 131.8, 129.8,
129.5, 129.45, 129.37, 128.6, 127.9, 127.8, 127.6, 125.6, 125.2, 125.1, 125.0, 123.5, 21.5, 14.6.
HRMS (ESI) calculated for [C36H32NaSiz]" (M + Na") requires m/z 543.1935, found m/z 543.1931.

SiHPh, Methyl 5-(1,2-bis(diphenylsilyl)ethyl)-2-methylbenzoate (3-1m)
MeO,C SiHPh, o
(CZY12036). WE F R /rE#EE A, £ OIP+CoBr: (0.0030

Me g, 0.005 mmol), THF (0.50 mL, 1.0 M), — ¥ & (93 uL, 0.99
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g/mL, 0.50 mmol), NaBHEt; (%0 &k B & #, 1.0 M) (15 pL, 0.015 mmol) AR 5-7. p F-2-
B A K FER W EE (0.0872 g 0.50 mmol) K R 1 /NBE. Z 5, 1 XantphoseCoBrz (0.0200 g,
0.025 mmol), NaBHEt; (7 & " "5 7%, 1.0 M) (50 pL, 0.050 mmol) bL ¥ = K &% (140 pL
uL, 0.99 g/mL, 0.75 mmol), % =% R i 24 /Mot Z )5, B REEMANLEE (25 mL)
HEK, FEIHRTERESGEAAN, FHAZRIE Qx25mL) %%, &&E, A mE
JBR B =40/1 (AR b)) A vk i 0, 18 12 4 & 38 2 &% EAT(PTLC) 4 B /% 2] 3-1m (0.1236
g, 0.23 mmol, 45% yield), 7o & KA A, IR (cm™): 3066, 3019, 2920, 2126, 1721, 1429. 'H
NMR (400 MHz, CDCls): 6 7.47 (dd, J="7.6, 1.2 Hz, 2H), 7.45-7.27 (m, 13H), 7.27-7.18 (m, 6H),
6.95 (d, J=8.0 Hz, 1H), 6.87 (dd, J= 8.0, 1.6 Hz, 1H), 4.86 (d, J=3.2 Hz, 1H), 4.58 (dd, J=4.8,
2.4 Hz, 1H), 3.79 (s, 3H), 2.77 (ddd, J = 12.0, 3.6, 3.2 Hz, 1H), 2.51 (s, 3H), 1.71 (ddd, J = 14.8,
4.8,3.6 Hz, 1H), 1.62 (ddd, J = 14.8, 12.0, 2.4 Hz, 1H); 3C NMR (100 MHz, CDCl3): § 168.0,
140.0, 136.9, 135.8, 135.5, 135.2, 134.9, 134.2, 133.7, 132.6, 132.5, 132.2, 131.4, 130.7, 129.8,
129.6,129.4, 128.9, 128.0, 127.9, 127.8, 127.7, 51.5, 27.6, 21.3, 14.1. HRMS (ESI) calculated for
[C35H34Na02Si2]" (M + Na*) requires m/z 565.1990, found m/z 565.1991.

SiHPh; 6-(1,2-Bis(diphenylsilyl)ethyl)quinoline (3-1n) (CZY12007). R ¥
SiHPh
Z * bPRATREME A REVEE, F OIP-CoBr (0.0029 g 0.005

NS

N mmol), THF (0.50 mL, 1.0 M), — % &% (93 L, 0.99 g/mL, 0.50

mmol), NaBHEt; (79 & vk 57 7K, 1.0 M) (15 pL, 0.015 mmol) VLK 6-Z. % £ 5k (0.0765 g,
0.50 mmol) K 5 1 /NBY. Z J&, f# ] XantphoseCoBrz (0.0199 g, 0.025 mmol), NaBHEt; (4
KA R, 1.0 M) (50 pL, 0.050 mmol) PAK Z F & (140 pL uL, 0.99 g/mL, 0.75 mmol),

B RM 24 /N Z 5, R BLR AN B/ B LB =8/1 (RAEL) 20 mL) #F X,

SR ERLEREFHEEMR, FRAABER/CRCE =4/1 (WF\ H) (20 mL x 2) ¥ .

®fE, WA B E AW/ OB OB =30/1 (R ) A s, & ik iy A B AT 2 % 5 2
3-1n (0.1542 g, 0.30 mmol, 59% yield). # & K& A . IR (cm™): 3067, 3047, 3012, 2913,
2875, 2128, 1592, 1497, 1428. 'H NMR (400 MHz, CDCls):  8.81 (dd, J = 4.0, 1.6 Hz, 1H),
7.89-7.81 (m, 2H), 7.48 (dd, J = 8.0, 1.6 Hz, 2H), 7.45-7.15 (m, 21H), 4.92 (d, J = 2.8 Hz, 1H),
4.57 (dd, J=4.8, 2.8 Hz, 1H), 2.97 (ddd, J = 10.4, 4.0, 3.6 Hz, 1H), 1.84-1.70 (m, 2H); '*C NMR
(100 MHz, CDCl3): 6 149.3, 146.6, 141.3, 135.8, 135.5, 135.4, 135.2, 134.9, 134.1, 133.6, 132.4,
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132.3, 131.2, 130.0, 129.71, 129.66, 129.4, 128.8, 128.1, 128.03, 127.96, 127.8, 127.7, 126.2,
120.9, 28.6, 14.0. HRMS (ESI) calculated for [C3sH3NSi]* (M + HY) requires m/z 522.2068,

found m/z 522.2068.
SiHPh, (1-(4-(Methylthio)phenyl)ethane-1,2-diyl)bis(diphenylsilane) (3-
SiHPh,
lo) (CZY12042). R # LR Rk & 1F A HIERE, A
MeS

OIP+CoBr; (0.0061 g, 0.010 mmol), W&k (1.0 mL, 0.50 M),

ZREWK (93 uL, 0.99 g/mL, 0.50 mmol), NaBHEts (I8 & %% "8 & 7%, 1.0 M) (30 uL, 0.030 mmol)
(1.0MinTHF) DA (4-Z 5K 5)(F £)5 KT (0.0737 g,0.50 mmol), % —F R 5 -4,

Z J&, f£ A Xantphos*CoBr2 (0.0199 g, 0.025 mmol), NaBHEt; (8 & 7 "8 % #, 1.0 M) (50 pL,

0.050 mmol) PAF — % &)W (140 pL pL, 0.99 g/mL, 0.75 mmol), % = K 5 24 /NEF, =

Ja, BRREAMmANG /78R 7B =8/1 (KAL) 20 mL) &K, i AR ER 4

BF, BR A BB/ CBROE =41 (KFH) Q0mL x2) &, &/&, A BEB/CBKRT

Be =100/1 (R AR EL) A aefi ], @ A EAT 2B 152 3-10(0.1214 g, 0.23 mmol, 47%

yield). & kA . IR (cm™): 3068, 3013, 2959, 2874, 2126, 1590, 1491. '"H NMR (400

MHz, CDCls): 6 7.47 (dd, J = 8.0, 1.2 Hz, 2H), 7.44-7.28 (m, 12H), 7.27-7.18 (m, 6H), 7.02 (d, J
= 8.4 Hz, 2H), 6.81 (d, J = 8.4 Hz, 2H), 4.85 (d, J = 3.6 Hz, 1H), 4.59 (dd, J= 5.2, 2.4 Hz, 1H),

2.71 (ddd, J=12.0, 3.6, 3.6 Hz, 1H), 2.43 (s, 3H), 1.68 (ddd, J=15.2, 5.2, 3.6 Hz, 1H), 1.59 (ddd,

J=15.2,12.0, 2.4 Hz, 1H); '3C NMR (100 MHz, CDCl3): § 139.8, 135.8, 135.5, 135.3, 134.9,

134.4, 134.2, 133.8, 132.8, 132.7, 129.8, 129.6, 129.4, 129.0, 128.0, 127.9, 127.8, 127.7, 126.8,

27.7,16.3, 14.1. HRMS (ESI) calculated for [C33H32NaSSi2]" (M + Na") requires m/z 539.1655,

found m/z 539.1655.

SiHAr, (2-(Bis(3,5-dimethylphenyl)silyl)-1-phenylethyl)diphenylsilane)  (3-1p)
SIHAr (CZY12157). #HRIE AR BB 1E A #EHE, #F OIP+CoBr, (0.0031 g,
0.005 mmol), M & =% 7 (0.50 mL, 1.0 M), R (3,5- = ¥ ¥ & &) & I

(0.1208 g, 0.50 mmol), NaBHEt3 (T &=k " 78 7, 1.0 M) (15 pL, 0.015 mmol) A B K 7. %% (55
uL, 0.93 g/mL, 0.50 mmol)% — % K i 5 #4f. Z J5, f# | Xantphos*CoBr; (0.0201 g, 0.025
mmol), NaBHEt; (8 &% "7, 1.0 M) (50 pL, 0.050 mmol) bA K =(3,5- = B £ % ) A it

(0.1805 g, 0.75 mmol), % =% K 24 /N, ZJ5, R EMN A mB/ BB = 4/1
144
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(M) 2Q0mL) # K, @SR KR ENN, FRA BB/ R 8 =4/1 (KR
) (20 mLx2) %%k, &Ja, A/ GE =150/1 (RAR L) FapA, @dkEn
A EM B & E] 3-1p (0.2104 g, 0.36 mmol, 72% yield) . 76 & 8K i & . IR (em™): 3017, 2916,
2857, 2122, 1596, 1450. '"H NMR (400 MHz, CDCls): 6 7.17-7.11 (m, 2H), 7.10-7.03 (m, 4H),
7.02-6.97 (m, 5H), 6.96-6.89 (m, 4H), 6.76 (s, 2H), 4.77 (d, J = 3.6 Hz, 1H), 4.50 (dd, J=5.2, 2.4
Hz, 1H), 2.72 (ddd, J = 11.2, 3.6, 3.6 Hz, 1H), 2.28 (s, 6H), 2.27 (s, 6H), 2.23 (s, 6H), 2.16 (s,
6H), 1.68 (ddd, J=15.2, 5.2, 3.6 Hz, 1H), 1.60 (ddd, J=15.2, 11.2, 2.4 Hz, 1H); *C NMR (100
MHz, CDCls): 6 143.2,137.0, 136.7, 134.4, 134.0, 133.5,133.3,132.9, 132.8, 132.8, 132.7, 131 4,
131.2,131.1, 128.7, 127.8, 124.9, 28.2, 21.35, 21.33, 21.26, 21.21, 14.2. HRMS (ESI) calculated
for [C40H46NaSiz]" (M + Na") requires m/z 605.3030, found m/z 605.3031.

(2-(Bis(4-(tert-butyl)phenyl)silyl)-2-phenylethyl)diphenylsilane:
@L Q/ (3-1q) (CZY13020). R 4E xR E#HE A HIEHE, #A
S'Hth OIP+CoBr> (0.0031 g, 0.005 mmol), ' E " (0.50 mL, 1.0 M),
:(4-&T%4<%)&%—5 (0.1488 g, 0.50 mmol), NaBHEts (/4 £, %% "8 % 7%, 1.0 M) (15 uL, 0.015
mmol) UL & K Z % (55 pL, 0.93 g/mL, 0.50 mmol) % — ¥ R i 5 4. 2 J5, # A
Xantphos*CoBr» (0.0322 g, 0.040 mmol), NaBHEt3 (79 & #k "8 & 7, 1.0 M) (80 uL, 0.080 mmol),
ZHREENE (140 pLuL, 0.99 g/mL, 0.75 mmol) % =% R i 24 /NEt. Z )5, B R BEARANA
/OB LB =4/1 (AR T) 20 mL) #K, iR Rk S EAN, FA A mR
JCER T BE = 4/1 (R FLH) (20 mL x 2) k%, &/, @B LUA By kR A, By
A BB 53] 3-1q(0.1586 g, 0.27 mmol, 54% yield), "H NMR $ 12 £ [X 35 i £ % (a-Si', -
SiZ:4-Sil,a-Si2=>20/1), &R E A, IR (em™): 3065,3018,2961,2125, 1598, 1460, 1428,
1389. "H NMR (400 MHz, CDCl3): § 7.41-7.28 (m, 12H), 7.27-7.20 (m, 4H), 7.16-7.05 (m, 5H),
6.96-6.90 (m, 2H), 4.85 (d, J = 3.2 Hz, 1H), 4.57 (dd, J = 5.2, 2.0 Hz, 1H), 2.72 (ddd, J = 11.6,
3.6,3.2 Hz, 1H), 1.71 (ddd, J=15.2, 5.2, 3.6 Hz, 1H), 1.63 (ddd, J=15.2, 11.6, 2.0 Hz, 1H), 1.33
(s, 9H), 1.26 (s, 9H); '*C NMR (100 MHz, CDCl3): 6 152.6, 152.4, 143.1, 135.7, 135.5, 135.4,
135.0, 134.6, 134.0, 129.6, 129.51, 129.48, 129.3, 128.7, 128.0, 127.9, 127.8, 125.0, 124.9, 124.6,
34.7,34.6,31.23,31.16, 28.3, 14.3; HRMS (ESI) calculated for [C4HaKSi2]* (M + K*) requires
m/z 621.2770, found m/z 621.2771.
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Me Me (2-(Bis(3,5-dimethylphenyl)silyl)-1-phenylethyl)diphenylsilane)
ohoHS Q (3-1r) (CZY12019). 4 F R i BB A REHE, (A

Ph)vSiH Me  OIP+CoBrz (0.0031 g, 0.005 mmol), " & *%"F (0.50 mL, 1.0 M),
© ZREE (93 pL, 0.99 g/mL, 0.50 mmol), NaBHEt; (70 4, 5% " V& K,

Me 1.0 M) (15 pL, 0.015 mmol) LA X 3K Z } (55 uL, 0.93 g/mL, 0.50

mmol) % —¥ KN 5 2%, ZJ5, ¥ Xantphos*CoBr: (0.0200 g, 0.025 mmol), NaBHEt;
(M A K %K, 1.0 M) (50 pL, 0.050 mmol) DA K —(3,5-= B &£ K E)E K (0.1806 g, 0.75
mmol) % =% R A 36 /Net. ZJE, [ REERMANG HE/ R OB =4/1 (A ) (20 mL)
AR, AR ERITIER S ENN, B A B/ R CE =4/1 (KAL) (20mLx2) %k
B wa, &R LUA EE Y N, E A EAT S B FE 3-1r (0.2107 g, 0.40 mmol,
80% yield). 'HNMR {5 5 [X 42k % # M (a-Si',-Si%:4-Sil,a-Si =~15/1). o & K& K. IR
(cm™): 3066, 3018, 2916, 2857, 2123, 1652, 1489. 'H NMR (400 MHz, CDCls): 6 7.48 (dd, J =
8.0, 1.2 Hz, 2H), 7.43-7.37 (m, 1H), 7.36-7.31 (m, 2H), 7.30-7.25 (m, 1H), 7.20-7.04 (m, 7H),
7.03-6.89 (m, 8H), 4.87 (d, J= 3.6 Hz, 1H), 4.51 (dd, J = 5.2, 2.4 Hz, 1H), 2.74 (ddd, J = 11 .4,
3.6, 3.6 Hz, 1H), 2.28 (s, 6H), 2.22 (s, 6H), 1.71-1.55 (m, 2H); '*C NMR (100 MHz, CDCl;): ¢
142.9, 137.12, 137.07, 135.8, 135.5, 134.4, 133.8, 133.7, 133.04, 132.99, 132.6, 131.3, 131.2,
129.7, 129.4, 128.6, 128.0, 127.9, 127.6, 125.0, 28.1, 21.33, 21.25, 14.2. HRMS (ESI) calculated

for [C36H33NaSi>]" (M + Na") requires m/z 549.2404, found m/z 549.2404.

Me Me (2-(Bis(3,5-dimethylphenyl)silyl)-2-phenylethyl)diphenylsilane)
QHQ (3-1s) (CZY12018). R F Ak rEH1E A HIERE, #H
Me M OIP+CoBr2 (0.0030 g, 0.005 mmol), M4 %% (0.50 mL, 1.0 M),

SiHPh,
Ph

Z(35-ZHEFEE)EK (0.1206 g, 0.50 mmol), NaBHEt; (I & &
VA, 1.0 M) (15 pL, 0.015 mmol) LA X FK Z % (55 pL, 0.93 g/mL, 0.50 mmol) % — 25 K iz 5
a4k, Z )&, 1% F XantphoseCoBr2 (0.0201 g, 0.025 mmol), NaBHEt; (79 & 5% # A 7, 1.0 M)
(50 uL, 0.050 mmol), = KA (140 uL L, 0.99 g/mL, 0.75 mmol) % = # K 36 /Nit., Z
G, FRREANA EE/ R OB =4/1 (R ) (20mL) # K, HELERLRREE
BT, B G WE/LEBRE =41 (RFH) Q0 mL x 2) %k, &G, 282G mE Y

WA, Wik AR B AT B 5 2] 3-15 (0.1894 g, 0.36 mmol, 72% yield). 'H NMR %
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H X 35 6 5 H (0-SiB-Si%:4-Si!,a-Si% = ~10/1). Tt ik K. IR (em): 3066, 3019, 2916,
2858, 2126, 1596, 1490. 'H NMR (400 MHz, CDCls): § 7.43-7.22 (m, 10H), 7.17-7.04 (m, 6H),
6.95-6.89 (m, 3H), 6.73 (s, 2H), 4.77 (d, J= 3.6 Hz, 1H), 4.57 (dd, J= 5.2, 2.4 Hz, 1H), 2.71 (ddd,
J=11.6, 3.6, 3.6 Hz, 1H), 2.29 (s, 6H), 2.15 (s, 6H), 1.73-1.57 (m, 2H); *C NMR (100 MHz,
CDClz): 0 143.0,137.1, 136.7,135.3, 135.0, 134.6, 134.0, 133.5, 133.2,132.7, 132.7, 131.5, 131.1,
129.5,129.3, 128.7, 127.94, 127.86, 127.8, 125.0, 28.1, 21.4, 21.2, 14.1. HRMS (ESI) calculated
for [C3¢H3sNaSi2]" (M + Na") requires m/z 549.2404, found m/z 549.2402.

GRUKTREMAW B a,0- N BEDMAK S

X
H—SiHAr'; (1.0 equiv.) Me | P 0
OIP+CoBr; (1.0 mol%) H—SiH.R (1.5 equiv.) | ’}l \
NaBHEt; (3.0 mol%) NaBHEt; (10 mol%) Ar,HSi_ SiH,R Ar/N_/C?_N
Ar———
THF (1.0 M), r.t., 5 min toluene (1.0 M), 60 °C, 24 h Ar Br Br Bn
0.50 mmol Ar = 2,4-Me,CgH3
OIP+CoBr,

PR B (F7 /B4 B): 18 25 mL Schlenk R E fn \ A& 38 F, FF R 8 0K
EHUO, REWEESHAREIRTR, 2EREA, EEULRE=ZK, FREEAZE
FiRE, ERAWNRERF T, MIZKMNE FKKAA OIPCoBr, 64 (0.005 mmol, 1.0
mol%) (OIP = (E)-1-(6-(4-benzyl-4,5-dihydrooxazol-2-yl)pyridin-2-yl)-N-(2,4-dimethylphenyl)
ethan-1-imine), THF (0.50 mL, 1.0 M) 7T B ##. BK KA =7 E &K (0.50 mmol, 1.0
equiv.), = Z EA A4 (NaBHEt;) (0.015 mmol, 3.0 mol%) UL Z ¥ % (0.50 mmol, 1.0
equiv.) (& A RAK, Z#EmAN), ERANRFFHHERE—FRES 54, 25, Dot
THF # T #E L HEFPRES. B E, EAARF T, RAWMAFER (0.50mL, 1.0M), =A%
% (0.75 mmol, 1.5 equiv.) % NaBHEt; (0.050 mmol, 10 mol%), ¥ 5 i 2 #e ik B = 5%
WE (BEZESE). £ 60°C HLEER AL 24 /INEF, R ZE K G, IANF Bt/ L8R LEE X,

FARB R EREESREZFEAA, BAR B/ LR EE. 25 AREER L NS EEA,

L= W BE K (TMSPh) A AT A4, B3t "H NMR 8 % RURT HY X 3 8 #0E (RURE 4
—H o-Si, 0-Si RIREFW), &5, UHME/ZBRIE A ERA, BhEnsRNs®g
BE =4,
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PhHSI gy on Diphenyl(1-phenyl-1-(phenylsilyl)ethyl)silane) (3-2a) (CZY11082). 1R 3%

Ph F#RTHEHEEB, #F OIP+CoBr2 (0.0031 g, 0.005 mmol), THF (0.50 mL,
1.0 M), —¥ & (93 uL, 0.99 g/mL, 0.50 mmol), NaBHEt; (I 4wk A%, 1.0 M) (15 pL,
0.015 mmol) L & K Z % (55 puL, 0.93 g/mL, 0.50 mmol) & —# K 5L 5 44, 25, A F
% (0.50 mL, 1.0 M), %)% (92 uL, 0.88 g/mL, 0.75 mmol) DA % NaBHEt; (4 4k " 7 & ,
1.0 M) (50 pL, 0.050 mmol), % =% R A 24 /Net, Z J5, R BAWN A @B/ RO =
8/1 (RAt) 20 mL) & X, FELERITERZFEMAT, FAL BB/ LR CE = 4/1
(L) (20 mL x 2) k. &Ja, G ME/Z B L8 = 100/1 (AL A aEA, @i
ek AR B AT 4B 45 %] 3-2a(0.1493 g, 0.38 mmol, 76% yield). & & B 1. M.p. 40.6-42.6 °C.
IR (cm™): 3049, 3018, 2924, 2861, 2136, 1592, 1428. 'H NMR (400 MHz, CDCl): d 7.52-7.46
(m, 2H), 7.43-7.37 (m, 1H), 7.37-7.28 (m, 5H), 7.28-7.17 (m, 5H), 7.17-7.05 (m, 7H), 5.17 (s,
1H), 4.63 (d, J= 6.8 Hz, 1H), 4.42 (d, J= 6.8 Hz, 1H), 1.53 (s, 3H); '*C NMR (100 MHz, CDCl5):
5143.1,136.3,136.1, 136.0, 132.9, 132.7, 130.2, 129.8, 129.6, 129.5, 128.3, 127.8, 127.6, 127.5,
127.3, 124.2, 19.0, 16.7. HRMS (ESI) calculated for [C26H2¢NaSi2]" (M + Na") requires m/z

417.1465, found m/z 417.1465.

PhaHSI gty mn (1-(Benzylsilyl)-1-phenylethyl)diphenylsilane) (3-2b) (CZY11085). R #&
Ph FRAREEE B REIEJEE, #)F OIP+CoBr (0.0031 g, 0.005 mmol), THF

(0.50 mL, 1.0 M), K&K (93 uL, 0.99 g/mL, 0.50 mmol), NaBHEt; (T & % 5 /5%, 1.0 M)
(15 pL, 0.015 mmol)LL & & Z. % (55 pL, 0.93 g/mL, 0.50 mmol), % —#¥ K 5 44, 2 /5,
£ F B (0.50mL, 1.0 M), A (0.0920 g, 0.75 mmol) LA K NaBHEts (I & vk " 75 K,
1.0 M) (50 pL, 0.050 mmol) % = R A 25 /INBt . Z Ja, T8 RALR AR NG HE/ 8. B =
8/1 () 20 mL) # K, AR ERKLEHREZHEMA, BAAWB/ R E =4/1
(EA) Q0 mL x 2) %%k, &Ja, LA ME/ZEEE = 100/1 (A ) Aok, @i
ek B AE B AT 4 B 43 2] 3-2b (0.1551 g, 0.38 mmol, 76% yield), & E &, M.p. 56.2-57.1
°C. IR (cm™): 3051, 3022, 2928, 2862, 2134, 1595,1491. "H NMR (400 MHz, CDCl3): 6 7.52 (d,
J=17.2Hz, 2H), 7.44-7.37 (m, 1H), 7.37-7.08 (m, 14H), 7.05-6.99 (m, 1H), 6.85 (d, J = 7.6 Hz,
2H), 5.10 (s, 1H), 4.08-4.00 (m, 1H), 3.91-3.82 (m, 1H), 1.98-1.82 (m, 2H), 1.58 (s, 3H); °C
NMR (100 MHz, CDCls): 6 143.5, 139.2, 136.2, 135.9, 132.58, 132.56, 129.9, 129.6, 128.5, 128.3,

127.9, 127.6, 126.9, 124.5, 124.3, 19.1, 16.8, 16.6. HRMS (ESI) calculated for [C27H2sNaSi>]"
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(M + Na") requires m/z 431.1622, found m/z 431.1620.

Ph,HSi (1-(Phenethylsilyl)-1-phenylethyl)diphenylsilane) (3-2¢) (CZY11114).

SinCHan
Ph)<

(0.50 mL, 1.0 M), Z K E % (93 uL, 0.99 g/mL, 0.50 mmol), NaBHEt; (I8 & %k "8 /& #, 1.0 M)

BAE R AFHEHRE B, %5 OIP+CoBr: (0.0030 g, 0.005 mmol), THF

(15 pL, 0.015 mmol) A % K Z % (55 uL, 0.93 g/mL, 0.50 mmol), & —F K 5 44t, Z /5
£/ B % (0.50 mL, 1.0 M), X&)% (0.1023 g, 0.75 mmol) L % NaBHEt; (I & = "%
IR, 1.0 M) (50 pL, 0.050 mmol), % = F R 5 24 /Net. Z G, 16 R R Am NG i B/ 8.
CB =8/1 (A ) (20mL) # X, FELHEKTEKREERNA, B A ME/ R CE
=4/1 (RF) Q0 mL x 2) %% . &5, 2RBUAMB A ERHA, BRRENEENLIB
F %] 3-2¢(0.1872 g, 0.44 mmol, 89% yield), 3 & &K &, IR (cm™):3064,3024,2928, 2860,
2129, 1594, 1491. "H NMR (400 MHz, CDCl3): d 7.53-7.47 (m, 2H), 7.43-7.37 (m, 1H), 7.35-
7.28 (m, 5H), 7.26-7.14 (m, 8H), 7.14-7.07 (m, 2H), 6.98 (d, J = 7.6 Hz, 2H), 5.11 (s, 1H), 4.03-
3.97 (m, 1H), 3.87-3.81 (m, 1H), 2.51-2.35 (m, 2H), 1.60 (s, 3H), 0.87-0.71 (m, 2H); *C NMR
(100 MHz, CDCl3): d 144.1, 143.8, 136.2, 135.9, 132.8, 132.7, 129.8, 129.5, 128.4, 128.2, 127.8,
127.7, 127.6, 1269, 125.6, 124.2, 312, 183, 16.9, 9.3. HRMS (ESI) calculated for
[C2sH30NaSiz]" (M + Na') requires m/z 445.1778, found m/z 445.1774.

Ph,oHSI
Me

(1-(Benzylsilyl)-1-(m-tolyl)ethyl)diphenylsilane) (3-2d) (CZY11126).
HAE ERAREHRIE B, £ OIP+CoBr (0.0029 g, 0.005 mmol), THF
(0.50 mL, 1.0 M), =% &% (93 uL, 0.99 g/mL, 0.50 mmol), NaBHEt;
(19 A kv %, 1.0 M) (15 uL, 0.015 mmol) DA K 1-Z % #-3-F K (65 pL, 0.50 mmol, 0.90
gmL), E—F KN 5 o4, ZJa, EAFFK (0.50 mL, 1.0 M), FEEK (0.0921 g, 0.75
mmol) LA % NaBHEt; (I8 4.5 "8 % %, 1.0 M) (50 pL, 0.050 mmol), % =3 K i 24 /NiF, =
Ja, MRBEMANA B/ R OB =8/1 (RAE) 20 mL) # X, Ji# AR R 5
BHA, BRAAWE/ R =4/1 (RFH) Q0 mL x2) %%. &G, UAHEB/ IR
Be =100/1 (R AL ) & ZEfe A, 38 3 ek e AE EAT 2% % 2| 3-2d (0.1597 g, 0.38 mmol, 76%
yield). & HMREMA . IR (cm™): 3049, 3023, 2922, 2861, 2135, 1598, 1489. '"H NMR (400

SiH,Bn

MHz, CDCls): 6 7.50 (d, J = 7.2 Hz, 2H), 7.43-7.37 (m, 1H), 7.36-7.27 (m, 5H), 7.25-7.09 (m,
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5H), 7.04-6.90 (m, 4H), 6.85 (d, J= 7.2 Hz, 2H), 5.07 (s, 1H), 4.05-3.98 (m, 1H), 3.90-3.83 (m,
1H), 2.26 (s, 3H), 1.98-1.84 (m, 2H), 1.56 (s, 3H); '*C NMR (100 MHz, CDCls): 6 143.3, 139.2,
137.8,136.2,136.0, 132.8, 132.7, 129.9, 129.6, 128.31, 128.27, 127.8, 127.5, 125.1, 124.5, 123.8,
21.6, 18.8, 16.8, 16.7. HRMS (ESI) calculated for [C2sH3oNaSiz]" (M + Na") requires m/z
445.1778, found m/z 445.1775.

PhoHSi
Me

Sit,pn  Diphenyl(1-(phenylsilyl)-1-(n-tolylethylsilane) (3-2¢) (CZY12126).

AR F R AT HEHE B, #F OIP+CoBr2 (0.0030 g, 0.005 mmol), THF

(0.50 mL, 1.0 M), = K& (93 uL, 0.99 g/mL, 0.50 mmol), NaBHEt;
(M Ak A, 1.0 M) (15 uL, 0.015 mmol), DA R 1-Z % F-3-F £ K (65 uL, 0.90 g/mL, 0.50
mmol), ¥ —F RN 544, ZJa, EAFFR (0.50mL, 1.0 M), KEK (92 pL, 0.88 g/mL,
0.75 mmol) LA K& NaBHEts (&% "84 7, 1.0 M) (50 pL, 0.050 mmol), % = R W 24 /)
e 25, BRABMNAEE/ZBRTE =8/1 (KAL) (Q0mL) # X, LRt
%EEEMR, BALME/ R OE =4/1 (RHL) Q0mL x2) K%k, &/E, 2BUEA
By R A, B A R B 5 2] 3-2e(0.1478 g, 0.36 mmol, 72% yield). TG . i
M. IR (em™): 3049, 2923, 2860, 2135, 1597, 1428. 'H NMR (400 MHz, CDCls): § 7.49-
7.44 (m, 2H), 7.42-7.20 (m, 9H), 7.18-7.07 (m, 5H), 6.95-6.88 (m, 3H), 5.13 (s, 1H), 4.60 (d, J =
6.8 Hz, 1H), 4.42 (d, J= 6.8 Hz, 1H), 2.22 (s, 3H), 1.51 (s, 3H); '*C NMR (100 MHz, CDCl3): ¢
142.8, 137.5, 136.3, 136.2, 136.1, 133.1, 132.8, 130.4, 129.8, 129.6, 129.5, 128.3, 128.1, 127.8,
127.54, 127.49, 125.0, 124.2, 21.5, 18.8, 16.7. HRMS (EI) calculated for [C27H2sSi]" (M*)
requires m/z 408.1730, found m/z 408.1728.

o Ph,HSi SiH,Ph (1-([1,1'-Biphenyl]-3-yl)-1-(phenylsilyl)ethyl)diphenylsilane)  (3-2f)
©)< (CZY12095). WR¥E Lk Ar%(F B M1EHZE, £ OIPCoBn
(0.0030 g, 0.005 mmol), THF (0.50 mL, 1.0 M), =&} (93 uL, 0.99
g/mL, 0.50 mmol), NaBHEt; (79 & 7% B v& %, 1.0 M) (15 pL, 0.015 mmol) LK 1-Z % #-3-%
K (0.0887 g, 0.50 mmol), F—F R 5 4%, 25, EHAFR (0.50 mL, 1.0 M), K&
% (92 L, 0.88 g/mL, 0.75 mmol) LA % NaBHEt; (4 & vk " % %, 1.0 M) (50 uL, 0.050 mmol),
B R 16 /NI, B R LR AN B/ LB L = 8/1 (KAL) (20 mL) K, i
WERTER ZHENA, B A mE/ O] OB =4/1 (RHH) Q0mLx2) %%, &/&,
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A2 DUA e B A G AR, 38 AP B A B AT 4 ¥ 45 2 3-2£(0.1546 g, 0.33 mmol, 66% yield).
T ik AR . IR (em™): 3066, 2925, 2859, 2137, 1654, 1593, 1480, 1428. "H NMR (400 MHz,
CDCls): § 7.52-7.47 (m, 2H), 7.44-7.38 (m, 3H), 7.37-7.22 (m, 14H), 7.18-7.08 (m, 5H), 5.19 (s,
1H), 4.68 (d, J= 6.8 Hz, 1H), 4.48 (d, J= 6.8 Hz, 1H), 1.57 (s, 3H); '>*C NMR (100 MHz, CDCl):
5 143.5,141.4,140.7, 136.3, 136.2, 136.1, 133.0, 132.6, 130.2, 129.9, 129.7, 129.6, 128.7, 128.6,
127.9,127.7,127.6,127.1, 126.5, 126.0, 123.2, 19.3, 16.9. HRMS (EI) calculated for [C32H3Siz]*
(M") requires m/z 470.1886, found m/z 470.1887.

(1-(3-Methoxyphenyl)-1-(phenylsilyl)ethyl)diphenylsilane)  (3-2g)
(CZY12094). R Lk irE#1E B MIEME, £ OIP+CoBn
(0.0031 g, 0.005 mmol), THF (0.50 mL, 1.0 M), Z K& (93 uL,

PhyHSi .
SiH,Ph
MeO 2

0.99 g/mL, 0.50 mmol), NaBHEt3 (4 & #& "% #, 1.0 M) (15 uL, 0.015 mmol) VLR 1-Z p &
3-FAEEK (64uL,1.04 g/mL,0.50 mmol), & —¥ K 5 24, 2 /5, FHAF K (0.50mL,
1.0M), EEKE (92 uL, 0.88 g/mL, 0.75 mmol) L % NaBHEt; (T 4 " " 7, 1.0 M) (50 uL,
0.050 mmol), % = K KL 16 /NEt . 16 R B An AN Bt/ R B = 8/1 (R AR ) (20 mL)
AR, AR ERITIER S EAN, B A B/ R CE =4/1 (KRR ) (20mLx2) %k
%o mfa, ARG WE AR, @ RE RN B 52 3-2g(0.1545 g, 0.36 mmol,
73% yield). 7o & R & A& . IR (cm™): 3049, 3002, 2956, 2861, 2140, 1596, 1428. "H NMR (400
MHz, CDCl;): d 7.51-7.46 (m, 2H), 7.43-7.37 (m, 3H), 7.36-7.22 (m, 6H), 7.19-7.10 (m, 5H),
6.73 (d, 1H), 6.68-6.63 (m, 2H), 5.14 (s, 1H), 4.63 (d, J= 6.8 Hz, 1H), 4.43 (d, J = 6.8 Hz, 1H),
3.59 (s, 3H), 1.51 (s, 3H); *C NMR (100 MHz, CDCl3): J 159.4, 144.8, 136.2, 136.15, 136.06,
133.0, 132.6, 130.2, 129.8, 129.7, 129.6, 129.2, 127.8, 127.6, 127.5, 119.7, 112.9, 110.3, 54.9,
19.4, 16.8. HRMS (EI) calculated for [C27H230Si2]" (M") requires m/z 424.1679, found m/z
424.1678.

i Ph,HSi SiH,Ph (1-(3-Fluorophenyl)-1-(phenylsilyl)ethyl)diphenylsilane) (3-2h)
©)< (CZY12093). 1R4E ik trog & 1FE B fH1E %, {# 5] OIP+CoBr2 (0.0031
g, 0.005 mmol), THF (0.50 mL, 1.0 M), —# &k (93 pL, 0.99 g/mL,

0.50 mmol), NaBHEt; (79 & #% "B V& 7, 1.0 M) (15 uL, 0.015 mmol) LK 1-Z % %-3-8 K (58
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uL, 1.04 g/mL, 0.50 mmol), % —F K i 5 44, ZJ5, AT X (0.50mL, 1.0 M), KA
(92 pL, 0.88 g/mL, 0.75 mmol) DA% NaBHEt; (M &k 7 &, 1.0 M) (50 pL, 0.050 mmol),
F S RA 16 /N, E R E AN B/ LB L = 8/1 (R ) (20 mL) # X, FiE
WERTEREE BN, BAAmE/CR O =4/1 (KAL) Q0mLx2) %%, &5
AR VA B A s, bR IE AE EAT 2 B 3 2] 3-2h (0.1099 g, 0.27 mmol, 53% yield).
T R . IR (em™): 3069, 2951, 2861, 2140, 1580, 1484, 1429. 'H NMR (400 MHz,
CDCls): 6 7.53-7.48 (m, 2H), 7.44-7.39 (m, 1H), 7.38-7.22 (m, 8H), 7.20-7.13 (m, 3H), 7.12-7.07
(m, 2H), 6.95 (d, J = 8.0 Hz, 1H), 6.82-6.76 (m, 2H), 5.16 (s, 1H), 4.62 (d, J = 6.8 Hz, 1H), 4.40
(d,J=6.8 Hz, 1H), 1.51 (s, 3H); 1*C NMR (100 MHz, CDCl3): 6 163.1 (d, J= 245 Hz, 1C), 146.4
(d,J=7Hz, 1C), 136.2, 136.1, 135.9, 132.4, 132.3, 130.0, 129.8, 129.75, 129.68, 129.4 (d, J = 8
Hz, 1C), 127.9, 127.7, 127.6, 123.2 (d, J =2 Hz, 1C), 114.0 (d, J = 23 Hz, 1C), 111.0 (d, J =21
Hz, 1C), 19.6, 16.7; "F NMR (376 MHz, CDCls): § -113.0. HRMS (EI) calculated for
[C26H25FSi2]" (M") requires m/z 412.1479, found m/z 412.1481.

Ph,HSi SiH,Bn (1-(Benzylsilyl)-1-(p-tolyl)ethyl)diphenylsilane) (3-2i) (CZY11118).
/©)< g ERARERIE B, 5 OIP«CoBr2 (0.0029 g, 0.005 mmol), THF
Me (0.50 mL, 1.0 M), — %%} (93 uL, 0.99 g/mL, 0.50 mmol), NaBHEt;
(M Ak A, 1.0 M) (15 uL, 0.015 mmol) DA R 1-Z % #-4-F £ K (63 uL, 0.50 mmol, 0.92
gml), F—F RN S o4, Z/a, FERAFR (0.50 mL, 1.0 M), FEEK (0.0920 g, 0.75
mmol) UL % NaBHEt; (19 & sk 5 %%, 1.0 M) (50 pL, 0.050 mmol), % =% K i 24 /NoF, Z
Ja, MR BEAMNG MEBY/ R 8 =8/1 (RFEL) 20 mL) # XK, il e E R £5
B, B G ME/LEBR OB =4/1 (AR K) (Q0mLx2) #k. &5, LB ME/Z®KT
Be =100/1 (R FLEL) A ZEfe A, @itk pvi EAT 2 &2 3-2i(0.1575 g, 0.37 mmol, 75%
yield). & & E A, M.p. 57.3-59.2 °C. IR (cm™): 3052, 3023, 2923, 2862, 2135, 1509,1454. 'H
NMR (400 MHz, CDCl3): 6 7.54-7.50 (m, 2H), 7.42-7.37 (m, 1H), 7.35-7.28 (m, 5H), 7.24-7.18
(m, 2H), 7.15-6.98 (m, 7H), 6.85 (d, J = 7.2 Hz, 2H), 5.08 (s, 1H), 4.04-3.97 (m, 1H), 3.88-3.81
(m, 1H), 2.32 (s, 3H), 1.96-1.83 (m, 2H), 1.56 (s, 3H); '*C NMR (100 MHz, CDCl;): ¢ 140.2,
139.3,136.2, 136.0, 133.6, 132.8, 132.7,129.9, 129.5, 129.2, 128.33, 128.28, 127.8, 127.6, 126.7,
124.4,20.9, 18.4, 16.8, 16.7. HRMS (ESI) calculated for [C2sH30NaSi>]" (M + Na") requires m/z

445.1778, found m/z 445.1776.
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Ph,HSi SiH,Ph (1-([1,1'-Biphenyl]-4-yl)-1-(phenylsilyl)ethyl)diphenylsilane)  (3-2j)
(CZY12015). ¥ LR ArE#E1E B, £ OIP+CoBr2(0.0031 g, 0.005
Ph mmol), THF (0.50 mL, 1.0 M), — % & (93 uL, 0.99 g/mL, 0.50
mmol), NaBHEt; (I & *k " & #, 1.0 M) (15 pL, 0.015 mmol) DL &K 1-Z & -4-FK FE K
(0.0890 g, 0.50 mmol), % —F KW 5 447, Z /G, FAFHR (0.50mL, 1.0 M), KEE (92
uL, 0.88 g/mL, 0.75 mmol) LA % NaBHEts (74 £ %k # & 7, 1.0 M) (50 uL, 0.050 mmol), % —
& RORL 24 /NEY. ZJE, AR RLRNG WE/ BB = 8/1 (RFLH) (20 mL) # XK,
WERTER ZHEENA, FALWEB/OBRE =4/1 (RRE) Q0 mL x 2) #%k. &
Ja, 2R VH mE Y R, B e AE EAT 0 E F 2] 3-2j (0.1685 g, 0.36 mmol, 72%
yield). & kik A . IR (em™): 3049, 3027, 2928, 2860, 2137, 1595, 1517, 1464. 'H NMR
(400 MHz, CDCL): 6 7.62 (d, J = 7.6 Hz, 2H), 7.55-7.46 (m, 4H), 7.45-7.36 (m, 5H), 7.35-7.10
(m, 13H), 5.20 (s, 1H), 4.67 (d, J = 6.8 Hz, 1H), 4.46 (d, J= 6.8 Hz, 1H), 1.57 (s, 3H); °C NMR
(100 MHz, CDCl3): 6 142.4, 140.7, 136.7, 136.3, 136.2, 136.0, 132.8, 132.6, 130.1, 129.9, 129.7,
129.6, 128.7, 127.9, 127.7, 127.5, 126.9, 126.72, 126.69, 19.0, 16.8. HRMS (ESI) calculated for
[C32H30NaSiz]" (M + Na*) requires m/z 493.1778, found m/z 493.1775.

Ph,HSi SiH,Bn (1-(Benzylsilyl)-1-(4-methoxyphenyl)ethyl)diphenylsilane)  (3-2k)

/(j)< (CZY12012). R ¥ EAAFEHRE B #H1EREE, #H OIP«CoBrn
MeO (0.0029 g, 0.005 mmol), THF (0.50 mL, 1.0 M), — K&} (93 pL,
0.99 g/mL, 0.50 mmol), NaBHEt3 (8 & % ¥ % 7%, 1.0 M) (15 pL, 0.015 mmol) DL K 1-7, 4 %
4-F A HE K (65uL,1.02 g/mL,0.50 mmol,), F—F RN 5 44 . ZJa, #AF K (0.50mL,
1.0 M), ¥E & (0.0915 g, 0.75 mmol), NaBHEt; (4 & =k 8%, 1.0 M) (75 pL, 0.075
mmol), F—F RN 28 /Not. Z /5, M XA B MNF HE/ OB LB =8/1 (KA L) (20 mL)
K, HEIEREERESEAMR, BAAMEB/ 8RB =4/1 (AFHE)(20mLx2) %
o a, LB mE/ BB =100/1 (RAR L) N kA, B WA BT B EE 3-
2k (0.1309 g, 0.30 mmol, 60% yield). o8& k&M, IR (em™): 3050,3027,2901,2835,2134,
1603, 1506. "H NMR (400 MHz, CDCls): 6 7.51 (d, J = 7.2 Hz, 2H), 7.40 (dd, J = 7.6, 7.2 Hz,
1H), 7.36-7.28 (m, 5H), 7.26-7.19 (m, 2H), 7.16-6.99 (m, 5H), 6.88-6.80 (m, 4H), 5.07 (s, 1H),
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4.04-3.96 (m, 1H), 3.89-3.83 (m, 1H), 3.81 (s, 3H), 1.97-1.84 (m, 2H), 1.55 (s, 3H); 1*C NMR
(100 MHz, CDCl3): 0 156.6, 139.3, 136.2, 135.9, 135.2, 132.7, 129.9, 129.6, 128.30, 128.29,
127.9, 127.7, 127.6, 124.5, 1139, 55.2, 17.7, 17.0, 16.6; HRMS (ESI) calculated for
[C2sH300NaSi2]" (M + Na") requires m/z 461.1727, found m/z 461.1727.

Ph,HSi

SiH,Bn (1-(Benzylsilyl)-1-(3,4-dimethylphenyl)ethyl)diphenylsilane)  (3-21)
Me

(CZY11120). #4E LR 47E#1E B, £ OIP+CoBr2 (0.0031 g, 0.005
Me mmol), THF (0.50 mL, 1.0 M), — % & (93 uL, 0.99 g/mL, 0.50
mmol), NaBHEt; (7 & %k A%, 1.0 M) (15 pL, 0.015 mmol) A F 4-Z 4 H-12-— H %
(0.0653 g, 0.50 mmol), & —F K 5 54, ZJa, EAFR (0.50 mL, 1.0 M), FEEIK
(0.0923 g, 0.75 mmol) DA% NaBHEts (I &k "7 7, 1.0 M) (50 pL, 0.050 mmol), % =
RRL 24 /NBE o Z )5, BRI A s/ OB 2B = 8/1 (R H) (20 mL) WK, HiE

WERITEREE AT, BALEB/CBROE =41 (RH L) Q0mLx2) %k, &5

DU B/ L8R OB = 100/1 (RAREL) A2, i it o942 BAT 2% 1% 2] 3-21(0.1549
g,0.35 mmol, 70% yield). 75 & . IR (cm™): 3051, 3020, 2962, 2864, 2134, 1599, 1497.
'H NMR (400 MHz, CDCl3): 8 7.53-7.48 (m, 2H), 7.42-7.37 (m, 1H), 7.35-7.29 (m, 5H), 7.25-
7.19 (m, 2H), 7.15-7.09 (m, 2H), 7.04-6.98 (m, 2H), 6.91-6.83 (m, 4H), 5.06 (s, 1H), 4.02-3.95
(m, 1H), 3.89-3.82 (m, 1H), 2.24 (s, 3H), 2.17 (s, 3H), 1.97-1.84 (m, 2H), 1.55 (s, 3H); °*C NMR
(100 MHz, CDCls): 6 140.4, 139.4, 136.3, 136.2, 136.0, 133.0, 132.9, 132.3, 129.8, 129.7, 129.5,
128.4, 128.3, 1282, 127.8, 127.5, 124.4, 124.1, 19.9, 19.2, 18.2, 16.8, 16.8. HRMS (ESI)

calculated for [C20H3,NaSi>]" (M + Na") requires m/z 459.1935, found m/z 459.1937.

Ph,HSI SiH,Bn (1-(Benzylsilyl)-1-(3-chloro-4-methylphenyl)ethyl)  diphenylsilane)
Cl:©)< (3-2m) (CZY11123). R L X #rE#/E B, #F OIP-CoBr2 (0.0029
Me g, 0.005 mmol), THF (0.50 mL, 1.0 M), —# &% (93 uL, 0.99 g/mL,
0.50 mmol), NaBHEt; (I &% & %, 1.0 M) (15 pL, 0.015 mmol) LK 2-&-4-Z p #-1-F

X (0.0746 g, 0.50 mmol), F—¥ KM 5 5%, 25, EAHFX (0.50 mL, 1.0 M), FF
FEHRE (0.0921 g, 0.75 mmol) LA % NaBHEts (I & %k "8 &, 1.0 M) (50 pL, 0.050 mmol), % —
RN 24 NBY . ZJE, R SR ANE /LB LB = 8/1 (RAREL) (20 mL) F K,
AR R EEEAR, FAAmE/ R OE =4/1 (KAL) 20 mL x 2) #&%. &
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Ja, BB/ B = 100/1 (RAREL) Huehi A, @ hEmaEET S HEE 3-2m
(0.1088 g, 0.24 mmol, 48% yield), & HAKAE A, IR (cm™): 3052, 3022, 2927, 2863, 2136,
1601, 1492. 'H NMR (400 MHz, CDCl3): ¢ 7.52 (d, J = 7.2 Hz, 2H), 7.44-7.38 (m, 1H), 7.37-
7.30 (m, SH), 7.27-7.21 (m, 2H), 7.15-7.06 (m, 4H), 7.05-7.99 (m, 1H), 6.95 (d, J= 8.4 Hz, 1H),
6.85 (d, J = 7.6 Hz, 2H), 5.06 (s, 1H), 4.04-3.97 (m, 1H), 3.89-3.82 (m, 1H), 2.35 (s, 3H), 1.97-
1.85 (m, 2H), 1.54 (s, 3H); '3C NMR (100 MHz, CDCls): 6 143.0, 138.9, 136.2, 135.9, 134.6,
132.3, 131.7, 130.8, 130.0, 129.8, 128.3, 127.9, 127.7, 127.1, 125.3, 124.6, 19.4, 18.7, 16.8, 16.7.
HRMS (ESI) calculated for [C2sH29CINaSi2]* (M + Na") requires m/z 479.1389, found m/z

479.1388.

Ph,HSi SiH,Ph (1-(Benzo|d][1,3]dioxol-5-yl)-1-(phenylsilyl)ethyl)diphenylsilane (3-
o) g v gm
{ 2n) (CZY12038). R ¥E Lk /r/E#(E B, £/ OIP+CoBr; (0.0030 g,
(0]

0.005 mmol), THF (0.50 mL, 1.0 M), — K&k (93 uL, 0.99 g/mL, 0.50
mmol), NaBHEt; (I & % "8 7 7%, 1.0 M) (15 pL, 0.015 mmol) A % 5-7 % & K FH[d][1,3] = &
3 X )& (0.0736 g,0.50mmol), & —F RA 5 44, 2 /5, A FEX (0.50mL, .0M), X
FEJE (92 L, 0.88 g/mL, 0.75 mmol) LA &% NaBHEts (7 4 vk 8 % 7, 1.0 M) (50 pL, 0.050 mmol),
BB RN 24 NBE . Z )5, RN RN G W/ LB B =8/1 (AR ) (20 mL) K,
FRAHRTEREEEMR, BALME/ R OE =4/1 (RHL) (20 mL x 2) #k,
®Ja, &M% LA By e N, e ey A B AT & 2| 3-2n(0.1322 g, 0.30 mmol, 60%
yield). &Rk MA . IR (cm™): 3068, 3015, 2897, 2775, 2138, 1482, 1428. '"H NMR (400
MHz, CDCls): 6 7.52 (d, J = 7.6 Hz, 2H), 7.43-7.21 (m, 9H), 7.20-7.10 (m, 4H), 6.72-6.64 (m,
2H), 6.59 (d, J = 8.4 Hz, 1H), 5.94-5.87 (m, 2H), 5.13 (s, 1H), 4.59 (d, J = 6.8 Hz, 1H), 4.39 (d,
J=6.8 Hz, 1H), 1.49 (s, 3H); '*C NMR (100 MHz, CDCl3): 6 147.7, 144.4, 137.0, 136.2, 136.1,
136.0, 132.8, 132.7, 130.1, 129.9, 129.7, 129.6, 127.8, 127.7, 127.6, 120.1, 108.1, 107.9, 100.7,
18.6, 17.1. HRMS (EI) calculated for [C27H2602Si2]" (M) requires m/z 438.1471, found m/z
438.1473.

PhyHSI (1-(Benzo|b]thiophen-5-yl)-1-(phenylsilyl)ethyl)diphenylsilane) (3-20)

SiH,Ph
(t@)< (CZY11147). #3E LR #F k4 (F B, 8 OIP+CoBr (0.0031 g, 0.005
S
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mmol), THF (0.50 mL, 1.0 M), =¥ &} (93 uL, 0.99 g/mL, 0.50 mmol), NaBHEt; (4 & # "
B, 1.0M) (15 uL, 0.015 mmol) DA K 5-Z % FE K I [b]%E % (0.0794 g, 0.50 mmol), % —
KRS 440, 25, A EE (0.50mL, 1.0 M), X&)% (92 uL, 0.88 g/mL, 0.75 mmol) ML %
NaBHEt; (/9 & % 58 %%, 1.0 M) (50 pL, 0.050 mmol), % = K i 24 /NBF, Z )5, RN
AN B/ LR B =8/1 (R ) (Q0mL) # XK, FETERITELEZHELA, B
Fl A B/ OB B =4/1 (R ) 20 mL x 2) %% . & /5, A ME/Z8 8 = 100/1
(AR A s, &3tk ayE EAT 2 B 45 2] 3-20 (0.1530 g, 0.34 mmol, 68% yield).
T R AR . IR (em™): 3067, 3018, 2954, 2860, 2136, 1592, 1430. 'H NMR (400 MHz,
CDCls): 6 7.71 (d, J = 8.4 Hz, 1H), 7.51-7.45 (m, 3H), 7.42-7.19 (m, 11H), 7.16 (d, J = 5.2 Hz,
1H), 7.14-7.06 (m, 4H), 5.19 (s, 1H), 4.65 (d, 1H), 4.47 (d, 1H), 1.61 (s, 3H); '*C NMR (100 MHz,
CDCls): 6 140.1, 139.3, 136.2, 136.1, 136.0, 135.9, 132.9, 132.6, 130.2, 129.8, 129.63, 129.60,
127.8, 127.6, 127.5, 126.2, 124.6, 124.0, 122.0, 121.7, 18.9, 17.1. HRMS (ESI) calculated for
[C2sH26NaSSiz]" (M + Na') requires m/z 473.1186, found m/z 473.1181.

Ph,HSi SiH,Ph Diphenyl(1-(phenylsilyl)-1-(thiophen-2-yl)ethyl)silane) (3-2p)
<\SJ)< (CZY11136). H 4 X #rE#1F B #H R Z, £ /5 OIP+CoBr2(0.0029 g,

0.005 mmol), THF (0.50 mL, 1.0 M), — % & )% (93 uL, 0.99 g/mL, 0.50
mmol), NaBHEt; (I & rk 757, 1.0 M) (15 pL, 0.015 mmol) LK 2-Z } &K% (50 L,
0.50 mmol, 1.08 g/mL) K i 1 /Net, ZJ5, R FHK (0.50mL, 1.0 M), KA (92 uL, 0.88
g/mL, 0.75 mmol) LK NaBHEt; (& "%k " 7, 1.0 M) (50 uL, 0.050 mmol), % =¥ R
26 /NBF. Z 5, B R ARG B/ B L8 =8/1 (KAL) (20mL) #E K, FiE AR
WG EAR, BRAA MR/ CBRLE =41 (BFK) 20 mL x2) #%. &/&E, 28
DA Bk g e B A, B PRI e A EAT B R 2] 3-2p (0.0912 g, 0.23 mmol, 46% yield). 3%
ek, IR (em™): 3068,2996,2924,2859,2139, 1429. "HNMR (400 MHz, CDCls): § 7.58-
7.52 (m, 2H), 7.46-7.39 (m, 3H), 7.38-7.23 (m, 6H), 7.22-7.14 (m, 4H), 7.04 (dd, J=5.2, 0.8 Hz,
1H), 6.94 (dd, J= 5.2, 3.6 Hz, 1H), 6.65 (dd, J = 3.6, 0.8 Hz, 1H), 5.15 (s, 1H), 4.57 (d, J=7.2
Hz, 1H), 4.41 (d, J = 7.2 Hz, 1H), 1.58 (s, 3H); '>*C NMR (100 MHz, CDCls): 6 149.2, 136.2,
136.1, 136.0, 132.3, 132.2, 130.0, 129.8, 129.7, 127.9, 127.7, 127.6, 127.1, 122.7, 121.6, 18.9,
17.5. HRMS (ESI) calculated for [C24H25SSi>]" (M + H") requires m/z 401.1210, found m/z

401.1211.
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Ph,HSi SiH,Bn (1-(Benzylsilyl)-1-(naphthalen-2-yl)ethyl)diphenylsilane) (3-2q)
(CZY11124). #4E F # A8 4216 B, (5 OIP-CoBr> (0.0029 g, 0.005
mmol), THF (0.50 mL, 1.0 M), — #* & J% (93 pL, 0.99 g/mL, 0.50
mmol), NaBHEt; (I & 5 "7 7, 1.0 M) (15 pL, 0.015 mmol) VLK 2-Z. &% (0.0756 g,
0.50 mmol), F#—F R 5 4%, Z /G, EAHAFR (0.50 mL, 1.0 M), FEEE (0.0923 g,
0.75 mmol) LL% NaBHEt; (I & "k & &, 1.0 M) (50 pL, 0.050 mmol), % = K 5 24 /)
it ZJ5, BRAMBRNFmE/ LB ZE =8/1 (RHLL)(20mL) # K, i kidE
ML BN, BAGHEE/CRLE =41 (RALL) Q0mL x2) ##%. &/&, LA mE/
LB B = 100/1 (RAREL) AR, #EShENEEN2E T2 3-2q (0.1661 g, 0.36
mmol, 73% yield). & & B . M.p. 86.0-87.7 °C. IR (cm™): 3054, 3022, 2929, 2862, 2134, 1595,
1495, 1428. 'TH NMR (400 MHz, CDCls): ¢ 7.80 (d, J = 7.6 Hz, 1H), 7.71 (dd, J = 8.4, 8.0 Hz,
2H), 7.55-7.49 (m, 3H), 7.48-7.37 (m, 4H), 7.35-7.27 (m, 5H), 7.22-7.16 (m, 2H), 7.11-7.05 (m,
2H), 7.02-6.96 (m, 1H), 6.81 (d, J = 7.6 Hz, 2H), 5.17 (s, 1H), 4.15-4.08 (m, 1H), 3.95-3.88 (m,
1H), 1.97-1.89 (m, 1H), 1.89-1.81 (m, 1H), 1.70 (s, 3H); *C NMR (100 MHz, CDCl3): § 141.4,
139.0, 136.2, 135.9, 133.9, 132.6, 132.5, 131.0, 130.0, 129.7, 128.30, 128.27, 127.9, 127.8, 127.6,
127.49, 127.47, 126.4, 125.9, 124.9, 124.5, 124.4, 19.8, 17.1, 16.6. HRMS (ESI) calculated for
[C31H30NaSiz]" (M + Na*) requires m/z 481.1778, found m/z 481.1778.

t8u  Bis(4-(tert-butyl)phenyl)(1-phenyl-1-(phenylsilyl)ethyl)silane) (3-

Q 2r) (CZY11129). #H4E Fik/r7E#E B, A OIP-CoBr2 (0.0030
tBu@SiH s & 0.005 mmol), THF (0.50 mL, 1.0 M), —(4-41 T % % £ )& 1z
ph)< (0.1486 g, 0.50 mmol), NaBHEt; (14 &k "85 %, 1.0 M) (15 pL,

0.015 mmol) LA Z K Z. %k (55 pL, 0.93 g/mL, 0.50 mmol) & — 3 K 5 44, 2 Ja, A 7K
(0.50 mL, 1.0 M), FE&#)E (0.0916 g, 0.75 mmol) Ll ¥ NaBHEt; (1A% #E#, 1.0 M)
(50 uL, 0.050 mmol), % =% K iz 24 /NBY. ZJ5, B RN EAR N\ F mEt/ 8 B =8/1 (&
M) (20mL) #FX, HELERTEREZEEAN, FAE BB/ KR IE =41 (KRE)
(Q0mLx2) ¥, & fa, 212 DUA mB oy i, 8 R s AR B AT 2 3 45 2 3-2r (0.2006
g,0.39 mmol, 77% yield). 7o €& R B A . IR (em™): 3059, 3022, 2960, 2866, 2134, 1597, 1492,
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1387. 'H NMR (400 MHz, CDCl3): § 7.47 (d, J = 8.4 Hz, 2H), 7.35 (d, J = 8.4 Hz, 2H), 7.31-7.19
(m, 8H), 7.16-7.09 (m, 3H), 7.04-6.99 (m, 1H), 6.83 (d, J = 7.2 Hz, 2H), 5.08 (s, 1H), 4.03-3.96
(m, 1H), 3.88-3.81 (m, 1H), 1.87 (dd, J= 4.4, 4.0 Hz, 2H), 1.58 (s, 3H), 1.31 (s, 9H), 1.26 (s, 9H);
3C NMR (100 MHz, CDCls): § 152.9, 152.5, 144.0, 139.4, 136.1, 135.9, 129.2, 128.4, 128.32,
128.27, 126.9, 124.8, 124.6, 124.4, 124.1, 34.7, 34.6, 31.2, 31.1, 19.2, 16.8, 16.7. HRMS (ESI)
calculated for [C3sHssNaSiz]" (M + Na*) requires m/z 543.2874, found m/z 543.2870.

Me (1-(Benzylsilyl)-1-phenylethyl)bis(3,5-dimethylphenyl)silane (3-2s)
Me Me (CZY11130). #H#E F A#rE#H(E B, £ A OIP+CoBr: (0.0030 g,
SiH 0.005 mmol), THF (0.50 mL, 1.0 M), = (3,5- = ¥ & % #£)# )z

SiH,Bn
M Ph)<
e

mmol) A X K Z ¥ (55uL,0.93 g/mL, 0.50 mmol) % —# K i 5 44, Z )5, #AF XK (0.50
mL, 1.0 M), FEE (0.0918 g, 0.75 mmol) A % NaBHEt; (I & #k # & #, 1.0 M) (50 uL,
0.050 mmol), %= RN 24 /Nbt, Z /5, W RAMBEMANAEE/CR OB =8/1 (kAR )
(20 mL) #X, HF@ELERTRREEEMAN, FRAA@ER/CRKRIEE =41 (KAL) (20
mLx2) %, &/a, 2RUA mE Y RHA, & hEpiE BT B R 3-25(0.1748 g,
0.37 mmol, 75% yield). 7 k& A . IR (cm™): 3083, 3056, 2913, 2860, 2136, 1596, 1492.

(0.1212 g, 0.50 mmol), NaBHEt; (14 & %k v & 7, 1.0 M) (15 pL, 0.015

"H NMR (400 MHz, CDCl3): § 7.30-7.24 (m, 2H), 7.20-7.07 (m, 7H), 7.05-6.99 (m, 2H), 6.94 (s,
1H), 6.89-6.83 (m, 4H), 5.00 (s, 1H), 4.03-3.96 (m, 1H), 3.90-3.84 (m, 1H), 2.28 (s, 6H), 2.18 (s,
6H), 1.97-1.85 (m, 2H), 1.55 (s, 3H); 1*C NMR (100 MHz, CDCls): 6 143.9, 139.4, 137.0, 136.7,
134.0, 133.7, 132.3, 131.6, 131.2, 128.34, 128.29, 128.27, 127.0, 124.4, 124.2, 21.4, 21.3, 19.2,
16.90, 16.85. HRMS (ESI) calculated for [C31H36NaSi2]" (M + Na*) requires m/z 487.2248, found

m/z 487.2247.
PhHoSI, ity ph (1-Phenylethane-1,1-diyl)bis(phenylsilane) (3-2t) (CZY12149). R # it
Ph RERRE B REEE, £ A 4,4’-dimethyl-2,2’-bipyridine*CoBr2 (0.0040 g,

0.005 mmol), THF (1.0 mL, 0.50 M), %% )% (74 uL, 0.88 g/mL, 0.60 mmol), NaBHE(; (T &
PR VA AR, 1.0 M) (30 pL, 0.030 mmol) A & K 7% (55 uL, 0.93 g/mL, 0.50 mmol) % — ¥ &
RS %0, Z )5, EAFER (0.50mL, 1.0 M), KEK (92 uL, 0.88 g/mL, 0.75 mmol) DL X%

NaBHEt; (I & 7% % 7%, 1.0 M) (50 pL, 0.050 mmol), % =% KN 24 /Nt Z )5, 6K
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WAMNF B/ TR L =8/1 (KAL) (20 mL) &K, il et Ek a4 EnA, &
FI A B/ B B =4/1 (R Q0mL x 2) whk. &5, 2B AMB A KRR, @&
i bR R AR B AT 4 B 45 2] 3-2t(0.0496 g, 0.16 mmol, 31% yield). 7€ gtk k. IR (cm™):
3052, 3018, 2945, 2903, 2138, 1593, 1491. 'H NMR (400 MHz, CDCl3): 6 7.36-7.30 (m, 2H),
7.28-7.15 (m, 12H), 7.09 (dd, J = 7.2, 6.8 Hz, 1H), 4.62 (d, J = 6.8 Hz, 2H), 4.50 (d, J = 6.8 Hz,
2H), 1.48 (s, 3H); '*C NMR (100 MHz, CDCls): ¢ 143.3, 136.1, 130.3, 129.8, 128.4, 127.7, 126.7,
124.3,17.2, 17.1. HRMS (EI) calculated for [C20H22Si>]" (M") requires m/z 318.1260, found m/z

318.1261.
FRK M
(a) 5 mmol AW a p-})EREZA (CZY12020)
H,SiPh, (1.0 equiv.) H,SiPh, (1.1 equiv.)
OIP+CoBr, (1.0 mol%) Xantphos+CoBr, (3.0 mol%) .
P NaBHEt; (3.0 mol%) NaBHEt; (6.0 mol%) SiHPhy
F —> SiHPh,
Ph THF (1.0 M), r.t., 5 min neat, 26 °C, 36 h Ph
5.0 mmol 3-1a, 1.9052 [e]
81% yield

Gram-scale reaction
] 50 mL Schlenk R N & i N &E N HEaF, HAABMOKKRES D, AEHEZEIHt
AR TE, 2ERE8R, EEULBE=ZR. FREEAEFRE, ERAWKF
T, Wiz E FRK WA OIP+CoBr, B 44 (0.0303 g, 0.050 mmol, 1.0 mol%), THF (5.0
mL, 1.0 M), — % &% (930 pL, 0.99 g/mL, 5.0 mmol, 1.0 equiv.) T Bt Fm A
NaBHEt; (I & 5 "8 7 7%, 1.0 M) (150 pL, 0.15 mmol, 3.0 mol%), 7£ 0°C & # TF& @\ %
Z ¥ (550 uL, 0.93 g/mL, 5.0 mmol, 1.0 equiv.), LKEERINEF T T EEMER S 4
. ZfE, MoK THF B THELEANRS. 26, EAARF T, RAWA
Xantphos*CoBr> (0.1193 g, 0.15 mmol, 3.0 mol%) L& NaBHEts (74 & #k " /&, 1.0 M) (300
uL, 0.30 mmol, 6.0 mol%), MHEX AN E T 2B NUIGFEE. RKF, BN ZKEK
(1024 pL, 0.99 g/mL, 5.5 mmol, 1.1 equiv.) F ¥ KK E® K EZHBE (hEZH), &
26 °C #it # K AL 36 /NBF o RRLZE KRG, WRBEMANA @B/ LR OB = 8/1 (KAL) (40
mL) # R, @A HRLER EHENA, FAA BB/’ B =4/125mLx3) #ik,
®Ja, AR UA WE Y R, B R AE BT B R E] 3-1a(1.9052 g, 4.0 mmol, 81%
yield),
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(b) 5 mmol M a,0-REXEEMA (CZY12150)

H,SiPh, (1.0 equiv.)

OIP-CoBr, (0.40 mol%) H3SiPh (1.5 equiv.)
Y NaBHEt; (1.2 mol%) NaBHEt; (10 mol%) PhoHSI  siH,Ph
Ph THF (2.5 M), r.t., 20 min  toluene (1.0 M), 60 °C, 24 h Ph
5.0 mmol Gram-scale reaction 3-2a,0.9511 ¢

48% yield

[ 50 mL Schlenk K i & A\ A& HHEH T, FRABMOEREHN D, KEHWESH
At TR, ZERER, EAULREZK. FREEAZFIRE, EAAKNRKRY
T, MWiZR R E FRK A OIP+CoBr, Bl 447 (0.0118 g, 0.020 mmol, 0.40 mol%), THF (2.0
mL, 2.5 M), — % &% (930 pL, 0.99 g/mL, 5.0 mmol, 1.0 equiv.) T Bt Fhm A
NaBHEt; (8 & 5% "4 7%, 1.0 M) (60 pL, 0.060 mmol, 1.2 mol%), & 0°C 44 T & @ ip A\ %K
Z ¥ (550 uL, 0.93 g/mL, 5.0 mmol, 1.0 equiv.), &5 E R AW FF F T T @A K5 20 4
#, ZJ5, Mo THF 8 T HE LAEARS. 26, EEARF T, REAMAFE (5.0
mL, 1.0 M), X&)% (922 uL, 0.88 g/mL, 7.5 mmol, 1.5 equiv) A % NaBHEt; (0 & wk " V& 7,
1.0 M) (500 pL, 0.50 mmol, 10 mol%). %/, ¥R EHLRESHIEE (BESHE), &
60 °C #it# R R 24 /NEt, R %R 5, W RAEMNG @i/ O] OB = 8/1 (KR ) (40
mL) ZAMHFRLBFER, FBRERORGEFEAA, FAL BB/ R CE =4/1 (K
) (25mLx3) ik, &E, 2BUG MRy ERA, BIHREHNEEN 2B FE 3-2a
(0.9511 g, 2.4 mmol, 48% yield).

(¢) 3 mmol HEW o-}FEEEREANL (CZY12194)

SlHPh2 . H3S|Ph NaBHEt3 (10 mol%) _ Ph,HSI SiH,Ph
Ph toluene (1.0 M), 60 °C, 24 h Ph
3.0 mmol 1.2 equiv. 3-2a,0.9673 g
82% vyield

i 50 mL Schlenk KA & A\ A& HEH T, FRABMOEREH D, REHWEAZH
A mhTE, 25184, EAULRBE=ZXK. RREEAEZFRE, EEAHRYF
T, MiZ KR E KK A diphenyl(1-phenylvinyl)silane (0.8591 g, 3.0 mmol), % (3.0
mL, 1.0 M), K&K (443 uL, 0.88 g/mL, 3.6 mmol) L% NaBHEt; (1 & " "7 %, 1.0 M)
(300 uL, 0.30 mmol, 10mol%). % /5, ¥R EERAZHBEE (REZHENA), £ 60°C #it
PERORL 24 /NEE. RAELZERJE, FRBRMWNG mE/ K7 E = 8/1 (R ) (40 mL) =
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AHHIREKR, FELERTESR ZEEAR, B A mE/CROE =4/1 (KAL) 25
mLx3) %%, &a, 2BUA MR A ERA, #LHkENEEN S EFE 3-2a(0.9673 g,
2.45 mmol, 82% yield),

HLEE 2 B
AR ER
Xantphos+CoBr, (5.0 mol%) g:ﬁi/g Ph
SiHPh, , NaBHEt, (10 mol%) I(H/D)Ph,
+ D,SiPh, ~ ph— Si(H/D)Ph,
Ph neat, 30 OC, 24 h / 0.66 D
0.84 D
0.25 mmol 1.5 equiv. d-3-1a-1, 91% yield
(CZY12136)

1 25 mL Schlenk KA & m \ A& L HE# T, FRABMOSREHN D, REHESHF
Rt TR, ZERE8R, EEAULRFE=ZK. RRLEAZERE, EAAWRKY
T, ®Z K AEE ¥R K M diphenyl(1-phenylvinyl)silane (0.0715 g, 0.25 mmol),
Xantphos*CoBr; (0.0100 g, 0.0125 mmol, 5.0 mol%) A % NaBHEts (I & vk "4 ¥ 7, 1.0 M) (25
uL, 0.025 mmol, 10 mol%), T ZEEMF EFE. 45, A D2SiPhz (70 pL, 0.375 mmol,
15equiv) AR IR ER R AT HHEE (RESHEAR), £30°C HH KM 24 /Nt RS
K, WRMRMNABE/ KRB =4/1 (RAEL) (20mL) EAHMHF LR AR, FHEL
HRTEGR =E BN, BALWE/CBRIE =41 (RFAK) Q0 mL x2) #%. &/&
ARUE WY EHA, AL BRI ENEEN ) BRI ELIHE&HZEE PTLC) 4%

22| d-1a-2 (0.1080 g, 0.23 mmol, 92% yield). & & E &, A A F#E L 'THNMR LLX 2HNMR
I % .CDCl3E 4 2HNMR #A 47 [d-1a-1(0.0728 g, 0.15 mmol)#J CHCI3 ¥ i = /m A CDCl3

(10 uL)]o
OIP+CoBr, (1.0 mol%)

iHPh
D . NaBHEt; (3.0 mol%) SiHPh,
/ +  H,SiPh, . Ph)\(H
Ph THF (1.0 M), r.t., 5 min
D 96% D
3.0 mmol 1.0 equiv. 81% yield

(E)-Diphenyl(1-phenylvinyl-2-d)silane (CZY12056). 4% 12 T, 4% 7 By >C it 74 1F i &, 2
¢ JFl OIP+CoBr2 (0.030 mmol, 1.0 mol%), THF (3.0 mL, 1.0 M), =% &% (558 uL, 3.0 mmol,

1.0 equiv.), NaBHEts (T &% " % &, 1.0 |v|) (90 uL, 3.0 mol%) AR AR Z W (333 pL, 3.0
mmol, 1.0 equiv.). DAG Bt H ki A, @B RENEEN 2 EEFI G EEERTY, FET
KB E S HGEE CZY12056 (81% yield) . /i X # i £ 'H NMR LA % 2H NMRil| % . CDCl3
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4 2H NMR# A 4% [(E)-diphenyl(1-phenylvinyl-2-d)silane (0.0488 g, 0.16 mmol)#CHCI3
VW % #im ACDCl3 (10 pL)].

Xantphos+*CoBr; (5.0 mol%)

i 0, .
SEPr: + H-SiHPh, NaBHEt; (10 mol%) N S|HPh2.
Ph neat, 30 °C, 24 h Ph SiHPh;
D 96% D !
0.96 D
0.25 mmol 1.5 equiv. d-3-1a-2, 89% vyield
(CZY12070)

6] 25 mL Schlenk K i & MmN A EWRHFH T, FABMORRES 01, REHESH
Rt mhTIE, 25284, EEAULBEZX. RREEAEZFRE, EEIWRY
T, MiZ KM E F KK I\ (E)-diphenyl(1-phenylvinyl-2-d)silane (0.0719 g, 0.25 mmol),
Xantphos*CoBr, (0.0100 g, 0.0125 mmol, 5.0 mol%) L % NaBHEts (14 & #k "6 &, 1.0 M) (25
uL, 0.025 mmol, 10 mol%), FH T ZFEMHF EHFE. A5, 7 HSiPhz (70 uL, 0.375 mmol,
15equiv.) ¥R EHR K EZHBE (RESHN), & 30°C fi#F KA 24 /N R4
KJa, WEMBMNG WE/ R =4/1 (RFL) Q0mL) FAH#FEIRER, FEL
ERGEER ESEAA, BAGME/ R OE =4/1 (RF) 20 mL x 2) %% . &/F,
ARG B Y EBA, BB RENEEN 2 BEIBEIHEEEEE PTLC) 45

% 3| d-1a-2 (0.1056 g, 0.22 mmol, 89% yield). & & & @&, s A E & T 'HNMR LK 2HNMR
M % .CDCI3fE 4 2HNMR #7447 [d-1a-2 (0.0738 g, 0.16 mmol)#J CHCIl3 ¥ i = /m A CDCl3
(10 pL)]o
A FER (W% EREW p-REEA)

FiEhhF LR ERARIFNFESH (02<0.1 ppm, HO < 0.1 ppm, 20 °C) 7K #1T,
=B E (97%) 54 RAR. KA A e THF YR 2 R4 150 uL, BUAR4N Aol THF
77| L & NaBHEt; (1.0 M in THF) 9 # THF 7 fim &8 4 150 pL.

. # % K 5 F£ 5 diphenyl(1-phenylvinyl)silane ¥ & % 2 i SZ 30 % 1 3 B
Xantphos+*CoBr, (5 mol%)

SiHPh, NaBHEt; (10 mol%) SiHPh,
+ H,SiPh > ;

o 2 2 THE, 20 °C Ph SiHPh,
Vinylsilane 3-1a

0.25 mmol (1.0 equiv.) 0.25 mmol CZY13026
0.30 mmol (1.2 equiv.) CZY13031
0.35 mmol (1.4 equiv.) CZY13032
0.40 mmol (1.6 equiv.) CZY13033
0.45 mmol (1.8 equiv.) CZY13034

a. X T % fm diphenyl(1-phenylvinyl)silane (0.25 mmol, 1.0 equiv.), H2SiPhy (0.25 mmol),
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Xanpthos*CoBr2 (5.0 mol%) # K A (CZY13026): ™ 15 mL T &8 K R & 4R K m A
diphenyl(1-phenylvinyl)silane (0.0717 g, 0.25 mmol), Xanpthos*CoBr2 (0.0125 mmol, 5.0 mol%),
THF (125puL), T B #, #HMAH=ZFFK (10uL) K NaBHEt; (1.0 M in THF) (25 pL,
10 mol%) 7 20 °C &M #f. W | o9/, KAE T LK AEEE, MmN HSiPhy (47
ul, 0.25 mmol) F I 4t 8t . 71t B 46 )5 240,480 s, 720 's, 960 s, 1200 s B 8] & BLA £
10 uL B9 R R iR T %, 1z A CDCls # K., FJzi# i '"H NMR M| € B #7747 3-1a
b. xf T # 4# diphenyl(1-phenylvinyl)silane (0.30 mmol, 1.2 equiv.), H2SiPh, (0.25 mmol),
Xanpthos*CoBr> (5.0 mol%) B K & (CZY13031): % T % & diphenyl(1-phenylvinyl)silane Y
g N (0.0860 g, 0.30 mmol), HABEFES FAEIE—.

c. X T #fm diphenyl(1-phenylvinyl)silane (0.35 mmol, 1.4 equiv.), H2SiPh> (0.25 mmol),
Xanpthos*CoBr; (5.0 mol%) By K & (CZY13032): % T % & diphenyl(1-phenylvinyl)silane HY
g A (0.1003 g,0.35mmol), HABESEL FAEE—F,

d. X T # /m diphenyl(1-phenylvinyl)silane (0.40 mmol, 1.6 equiv.), H2SiPh, (0.25 mmol),
Xanpthos*CoBr (5.0 mol%) R iz (CZY13033): & 7 %% diphenyl(1-phenylvinyl)silane
A& A (0.1147 g, 0.40 mmol), HE4ABEFHE FRFEE .

e. Xt T ¥ fm diphenyl(1-phenylvinyl)silane (0.45 mmol, 1.8 equiv.), H2SiPhy (0.25 mmol),
Xanpthos*CoBr (5.0 mol%) B K & (CZY13034): % T % % diphenyl(1-phenylvinyl)silane HY
AAmER (0.1290 g, 0.45 mmol), HAHESHEL FAEE .

F 02 TEKEW o-FmEELGET, KA AR 3-1a K E (M)A E 892 1b

RRE B[] o- Y BB oV B o- Y B EE - FE o- V& FL R

s) (1.67 M) (2.00 M) (2.33 M) (2.67 M) (3.00 M)
240 0.07500 0.07000 0.07167 0.08833 0.08667
480 0.1217 0.1150 0.1183 0.1150 0.1267
720 0.1650 0.1667 0.1750 0.1533 0.1683
960 0.2150 0.2067 0.2083 0.2050 0.2083
1200 0.2433 0.2383 0.2300 0.2483 0.2533

(Note)  (CZY13026)  (CZY13031)  (CZY13032)  (CZY13033) (CZY13034)

a-J% # % = diphenyl(1-phenylvinyl)silane = vinylsilane
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0.4000 Vinylsilane (1.0 eq., 1.67 M): y = 0.000179 x + 0.035000, R== 0.9936
Vinylsilane (1.2 eq., 2.00 M): y = 0.000178 x + 0.030833, R== 0.9927
Vinylsilane (1.4 eq., 2.33 M): y = 0.000169 x + 0.038667, R== 0.9729

S 0.3000 Vinylsilane (1.6 eq., 2.67 M): y = 0.000171 x + 0.039000, R== 0.9880
< ' Vinylsilane (1.8 eq., 3.00 M): y =0.000173 x + 0.044167, R== 0.9996
g
o
@ 0.2000
3
2
E 0.1000
[&]
2
0.0000
0 200 400 600 800 1000 1200 1400
Time (s)
® Vinylsilane (1.0 eq., 1.67 M) ® Vinylsilane (1.2 eq., 2.00 M)
® Vinylsilane (1.4 eq., 2.33 M) Vinylsilane (1.6 eq., 2.67 M)
Vinylsilane (1.8 eq., 3.00 M) —— Linear fit of [Vinylsilane (1.0 eq., 1.67 M)]
—— Linear fit of [Vinylsilane (1.2 eq., 2.00 M)] Linear fit of [Vinylsilane (1.4 eq., 2.33 M)]
Linear fit of [Vinylsilane (1.6 eq., 2.67 M)] Linear fit of [Vinylsilane (1.8 eq., 3.00 M)]

B 0-1 TRERES a-ff ZuE ST, KB BHY P4 3-1a F R E (M) RE A E] 22 1 By i 2
& 03 TREREWN o-FEELHT, KB AERER (ki Ms™)

o-Jf& B R (M) Kin (M/s) Note
1.67 0.000179 CZY13026
2.00 0.000178 CZY13031
2.33 0.000169 CZY13032
2.67 0.000171 CZY13033
3.00 0.000173 CZY13034
0.000500
0.000400
y =-0.0000057 x + 0.0001873
7 0000300 R==0.4724
=
- 0.000200
@ :ccccecenne [ XTTTTITIION @ o @:cccccecnnes @
0.000100
0.000000
1.00 1.50 2.00 2.50 3.00 3.50

[vinylsilane] (M)

B 0-2 727 [ vk B ZEak ol OB P 40 — # 3-la A K E 1 & (Kin, MS™)
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1L % R R E F 5 HaSiPhy Wk Bk R B Ll AF 7 IR -

Xantphos+CoBr, (5 mol%)

Ph

0.25 mmol

SiHPh,

H,SiPh,

NaBHEt; (10 mol%)

SiHPh,

0.25 mmol (1.0 equiv.

0.30 mmol (1.2 equiv.
0.35 mmol (1.4 equiv.
0.40 mmol (1.6 equiv.
0.45 mmol (1.8 equiv.

THF, 20 °C

Ph
1a
CZY 13026
CZY13027
CZY 13028
CZY13039
CZY13040

SiHPh,

a. X T4 7/ diphenyl(1-phenylvinyl)silane (0.25 mmol), H>SiPh, (0.25 mmol, 1.0 equiv.),

Xanpthos*CoBr (5.0 mol%) # K (CZY13026): #1E[RE Bl ATk .

b. *f T /m diphenyl(1-phenylvinyl)silane (0.25 mmol), H>SiPh; (1.2 equiv.), Xanpthos*CoBr

(5.0 mol%) By R fL (CZY13027):

equiv.), EABEFRE L ARE—Z
c. Xt T ¥ /m diphenyl(1-phenylvinyl)silane (0.25 mmol), H,SiPh; (1.4 equiv.), Xanpthos*CoBr»

(5.0 mol%) By X iz (CZY13028):

equiv.), EABEFRE FARE—Z

M 7 % & H.SiPh, WA MmE % (56 uL, 0.30 mmol, 1.2

B2 7 % A& HaSiPhy B9 mE 4 (65 pL, 0.35 mmol, 1.4

k04 TFEREWH ZRKBERAMT, KA A REFY 3-1a E Kk E (M) A E 821

REEHE [HoSiPh]  [HeSiPhs] [H2SiPh] [H2SiPhy]  [H:SiPhy]
(s) (1.67 M) (2.00 M) (2.33 M) (2.67 M) (3.00 M)
180 / / / 0.06833 0.07500
240 0.07500 0.08667 0.08500 / /
360 / / / 0.1217 0.1300
480 0.1217 0.1417 0.1517 / /
540 / / / 0.1733 0.1933
720 0.1650 0.1817 0.2000 0.2183 0.2417
900 / / / 0.2683 0.2933
960 0.2150 0.2350 0.2717 / /

1200 0.2433 0.2833 0.3133 / /
(Note)  (CZY13026) (CZY13027)  (CZY13028) (CZY13039) (CZY13040)
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0.5000 Diphenylsilane (1.0 eq., 1.67 M): y = 0.000179 x + 0.035000; R== 0.9936

Diphenylsilane (1.2 eq., 2.00 M): y = 0.000203 x + 0.039667; R== 0.9983
Diphenylsilane (1.4 eq., 2.33 M): y = 0.000240 x + 0.031333; R== 0.9942
Diphenylsilane (1.6 eq., 2.67 M): y = 0.000276 x + 0.021000; R== 0.9991
Diphenylsilane (1.8 eq., 3.00 M): y = 0.000305 x + 0.022167; R== 0.9980

0.4000

0.3000

0.2000

[vicinal bis(silane) 3-1a] (M)

0.1000

0.0000
0 200 400 600 800 1000 1200 1400
Time (s)
® Diphenylsilane (1.0 eq., 1.67 M) » Diphenylsilane (1.2 eq., 2.00 M)
Diphenylsilane (1.4 eq., 2.33 M) Diphenylsilane (1.6 eq., 2.67 M)
® Diphenylsilane (1.8 eg., 3.00 M) —— Linear fit of [Diphenylsilane (1.0 eq., 1.67 M)]
Linear fit of [Diphenylsilane (1.2 eq., 2.0 M)] Linear fit of [Diphenylsilane (1.4 eq., 2.33 M)]

Linear fit of [Diphenylsilane (1.6 eq., 2.67 M)] Linear fit of [Diphenylsilane (1.8 eq., 3.00 M)]
B 0-3 TRERER —REEREAMHT, KA A R4 3-1a 2K E(M)RE B8] & LA d
d. %t T ¥ #n diphenyl(1-phenylvinyl)silane (0.25 mmol), H>SiPh; (1.6 equiv.), Xanpthos*CoBr>
(5.0 mol%) B K iz (CZY13039): % 7 %% H.SiPh, 89w & % (74 pL, 0.40 mmol, 1.6
equiv.), BUBERZ| %% A 7E 1T B P46 /5 180s,360s, 540,720,900 s Bk, HEABRES RS

R BEE-Z.
e. Xf T ¥ i diphenyl(1-phenylvinyl)silane (0.25 mmol), H>SiPh, (1.8 equiv.), Xanpthos*CoBr»
(5.0 mol%) B K iz (CZY13040): & 7 5% H.SiPh, B4 im & % (84 pL, 0.45 mmol, 1.8
equiv.), BUBERZ| %% A 7E 1T B P46 /5 180s,360s, 540,720,900 s BUkE, HEABRES RS
b2

F® 0-5 TEIREMN ZRERAMHT, KA AR P4 3-1a 2R E (M) A E B E

[H2SiPh2] (M) Kin (M/s) Note
1.67 0.000179 CZY13026
2.00 0.000203 CZY13027
2.33 0.000240 CZY13028
2.67 0.000276 CZY13039
3.00 0.000305 CZY13040
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0.000500
0.000400 y = 0.000098 X + 0.000013
_ 0.000300 R==0.9960 J—
D e
S 0000000 L e o
 0.000200 PR °
=
0.000100
0.000000
1.00 1.50 2.00 2,50 3.00 350

[Diphenylsilane] (M)
B 0-4 £ 1 B3k E — KEE ST By RO H 4% — % 3-la W & R E (Kin, Ms™),

1. #% % R 3% % 5454157 (XanpthoseCoBr2+ 2 NaBHEt;) WK & % Ry LI #1E 5 B

Xantphos+CoBr; (4-7 mol%)
SiHPh, NaBHEt; (8-14 mol%) SiHPh,

+ H,SiPh > .
o 2 2 THE, 20 °C Ph)\/S|HPh2

0.25 mmol 1.0 equiv. 1a
CZY13036
CZY13026
CZY13037
CZY13038

a. *f T ¥ /m diphenyl(1-phenylvinyl)silane (0.25 mmol), H2SiPh; (1.0 equiv.), XanpthossCoBr;
(4.0 mol%) LA K NaBHEts(8.0mol%) B X iz (CZY13036): [q 15 mL F &8 KN & + KK
Am A diphenyl(1-phenylvinyl)silane (0.25 mmol), Xanpthos*CoBr> (0.0081 g, 0.010 mmol, 4.0
mol%), THF (130 uL), FF B+, #EHMAH =K (10uL) LK NaBHEt; (1.0 M in THF)
(20 uL, 8.0 mol%) 7 20°C &k #f. it 1 24 a3, R ALK T 2% HFAE €, i\ HaSiPhy
(47 pL, 0.25 mmol) FFFF 41t e, FEIH BT AT 45 )5 240 s, 480 s, 720's, 960 s, 1200 s A [8] & Bl
A 10 uL B R Sk T8, F 3z CDCls # K. K JfEiE it "HNMR ) F B A7 =47
3-1a By = &

b. X T4 /r diphenyl(1-phenylvinyl)silane (0.25 mmol), H>SiPh; (1.0 equiv.), Xanpthos*CoBr;
(5.0 mol%) LA B NaBHEts (10 mol%) ¥R 5 (CZY13026): # 1 [ Al AT 4 .

c. X T % /m diphenyl(1-phenylvinyl)silane (0.25 mmol), H>SiPh; (1.0 equiv.), Xanpthos*CoBr;
(6.0 mol%) LA & NaBHEts (12 mol%)#7 K i (CZY13037): 16 15 mL F X # KA & F 4R K A
A\ diphenyl(1-phenylvinyl)silane (0.25 mmol), Xanpthos*CoBr> (0.0120 g, 0.015 mmol, 6.0
mol%), THF (120 uL) FF E#i#¥, #HEH WA = F X (10uLl) L& NaBHEt; (1.0 M in THF)
(30 uL, 12 mol%) 7 20 °C & H#H . YR MNA T 2E A EEEE, m\ HaSiPhy (47 pL,

0.25 mmol, 1.0 equiv.) FFF#itEr, 1B 4% /5 180,360 s, 540 s, 720 s, 900 s F [&] & B
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A# 10 uL 89 KSR T aE%E, F % F CDCls # K. [ /53 'H NMR M| = B4R 7= 4
3-la = %,

d. xf T fm diphenyl(1-phenylvinyl)silane (0.25 mmol), H>SiPh; (1.0 equiv.), Xanpthos*CoBr,
(7.0 mol%) LA % NaBHEts (14 mol%)# K i (CZY13038): & 15 mL F 1 # R AL E F R IK im
A diphenyl(1-phenylvinyl)silane (0.25 mmol), Xanpthos*CoBr; (0.0141 g, 0.0175 mmol, 7.0
mol%), THF (115 uL) FF B Hi#, BEHMAH =ZF K (10 uL) LKA NaBHEt: (1.0 M in THF)
(35 uL, 14 mol%) #£ 20 °C &Mt . LR MAE T LE HEFEEF, 1A HaSiPhy (47 pL,
0.25 mmol, 1.0 equiv.) I #E1TE . EITE T 46 /5 180,360 s, 540 s, 720 s, 900 s B [8] & Bl
A 10 uL B9 R M T EEE, F oz CDCly # K. K EiE i '"H NMR = B A7 7~ 47
3-la =%,

F® 0-6 A [FURE B EAGH & T, KOBL A Y P 4 3-1a ELIRE (M) B [B] 89 2 fL

KR B 8] [Co] [Co] [Co] [Co]
(s) (4.0 mol%, 0.0677 M) (5.0 mol%, 0.0836 M) (6.0 mol%, 0.100 M) (7.0 mol%, 0.118 M)
180 / / 0.07333 0.08333
240 0.04000 0.07500 / /
360 / / 0.1133 0.1400
480 0.0767 0.1217 / /
540 / / 0.1567 0.1767
720 0.1183 0.1650 0.2017 0.2450
900 / / 0.2350 0.2800
960 0.1500 0.2150 / /

1200 0.1933 0.2433 / /

(Note) (CZY13036) (CZY13026) (CZY13037) (CZY13038)
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0.4000 - [Co] (4.0 mol%, 0.0677 M): y = 0.000158 x + 0.001667; R== 0.9983
[Co] (5.0 mol%, 0.0836 M): y = 0.000179 x + 0.035000; R== 0.9936
[Co] (6.0 mol%, 0.100 M): y = 0.000229 X + 0.032500; R== 0.9980

S 0.3000 [Co] (7.0 mol%, 0.118 M): y = 0.000277 x + 0.035500; R==0.9911
=
0 =
‘T’ 0.2000 g
=
€ 0.1000
i =
0.0000
0 200 400 600__. 800 1000 1200 1400
Time (s)
@ [Co] (4.0 mol%, 0.0677 M) ® [Co] (5.0 mol%, 0.0836 M)
[Co] (6.0 mol%, 0.100 M) [Co] (7.0 mol%, 0.117 M)
—— Linear fit of [Co] (4.0 mol%, 0.0677 M) Linear fit of [Co] (5.0 mol%, 0.0836 M)
Linear fit of [Co] (6.0 mol%, 0.100 M) Linear fit of [Co] (7.0 mol%, 0.118 M)
B 0-5 TREKEFENAFMHT, KB AE KB4 3-1a R E(M)FE T[] 4 Y g 2
[Co] (M) kin (M/s) Note
0.0677 0.000158 CZY 13036
0.0836 0.000179 CZY 13026
0.100 0.000229 CZY 13037
0.118 0.000277 CZY13038
0.000400
y =0.002440 x - 0.000014
0.000300 R==0.9793 °
T o
= 0.000200 i
o
0.000100
0.000000
0.0400 0.0600 0.0800 0.1000 0.1200 0.1400
[Co] (M)

B 0-6 &1 B Kk E 4B A B RO F 48 — 5 3-1a B9 A& R E (kin, MsT).
it 8] gh 4k BT 8] (Time course) (CZY13025B): T 15 mL T B K AL & 4R K fm N\

diphenyl(1-phenylvinyl)silane (0.1432 g, 0.50 mmol), Xanpthos*CoBr2 (0.0199 g, 0.025 mmol,
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5.0 mol%), THF (250 pL), T B+, HBEHMAH =F K (20 uL) M & NaBHEt: (1.0 M in
THF) (50 pL, 0.050 mmol, 10 mol%) 7 20 °C & HH#. 1 245, RNBRTEEE A
EAEE, fm\ HaSiPhy (140 pL, 0.75 mmol, 1.5 equiv.) T4t a. 71t 8774 F 10 min,
20 min, 30 min, 50 min, 70 min, 90 min, 120 min, 150 min, 180 min, 240 min, 300 min T & &
BUAZ) 10 uL 89 R & T #E%E, %A CDCly # K., [ /53833 'TH NMR 0| % B 47~

41 3-1a B9 7= %,
Xantphos+CoBr, (5 mol%)
SiHPh, NaBHEt; (10 mol%) SiHPh,
+ stlphz >
Ph THF, 20 °C Ph
3-1a
0.50 mmol 1.5 equiv. (CZY13025B)
& 0-7 o-)F F B B-BE S AL RN Y B 8] B0 38 A 5T
e 1 2 3 4 5 6 7 8 9 11 12
A 8] (min) 0 10 20 30 50 70 90 120 150 240 300
=% 3-la
P 11 19 26 37 48 57 67 78 90 90
(%)
[1a] (M) 0 018 032 043 062 080 09 112 130 1.50 1.50
100
1.60
90
1.40
80
1.20 70
S
S 100 60 =
~ —
< 0.80 50 5
o, 40 3
0.60 <
30
0.40
20
0.20 10
0.00 0
0 50 100 150 200 250 300 350

Time (min)

Bl 0-7 o-t £ BE p-rE S A0 KOS B4 B 8] %1 3F o 2%
o- Y& E B a- B SR B Hammet # & 51 5 :

o-JEREERNE & WHFAREBRE EW o-F L 2 5 OB IR E B 7 E & 2 DUA
AR, B RESAE RSB EE Y, AT RAAFH[CZY12053 (3-Me), CZY12075
(3-Ph), CZY12085 (3-OMe), CZY12054 3-F)|E=h =B A G EEEA . X TEES W
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(CZY12071) W FAAEEATEESE & EH(TACEEER). KEEFERT 'HNMR
R I M T -l R A

A
SiHPh,  (1-([1,1'-Biphenyl]-3-yl)vinyl)diphenylsilane (CZY12075). # & B 4 #&

B SCHERFE TE B #, 2¢ £ 1 OIP+CoBr2 (0.0118 g 0.020 mmol, 1.0 mol%), THF

Ph

20mL, 1.0M), Z¥ #&J% (372 uL, 0.99 g/mL, 2.0 mmol), NaBHEt; (I
Ak AR, 1.0 M) (60 uL, 0.060 mmol), 3-ethynyl-1,1"-biphenyl (0.3562 g, 2.0 mmol). &
160444 /5,16 K SL iR A N Bt/ .88 2.8 = 8/1 (AR Hh) (40 mL) v K, 738 38 A iR 3t
M= EAR, BR G mE/ R OE =4/1 (RFHL) G0mL x 2) %k, &E, 2BUEA
YRR A, BB B AR B AT 2B 5 2ICZY 12075 (0.6759 g, 1.86 mmol, 93% yield).
TR B AR . Xk 0 B 'H NMR# 2 4 ek =4 B 7= 4 = 8.33:1 (89.3% purity,
wit%). IR (cm™):3063,2951,2920,2127, 1595, 1452, 1395. 'H NMR (400 MHz, CDCl3): § 7.61-
7.56 (m, 4H), 7.53 (s, 1H), 7.47-7.30 (m, 14H), 6.34 (d, J=2.0 Hz, 1H), 5.75 (d, J= 2.4 Hz, 1H),
5.42 (s, 1H); C NMR (100 MHz, CDCls): § 145.8, 143.3, 141.1, 141.0, 135.8, 135.5, 133.0,

132.4, 129.8, 128.8, 128.7, 128.1, 127.2, 127.1, 125.8, 125.6. HRMS (EI) calculated for
[C26H22Si]" (M") requires m/z 362.1491, found m/z 362.1491.

7] 25 mL Schlenk X S B NGB # T, HAABMOKBRKRER D, AEHAEZI;
AR TE, ZER8A, EAULBE=ZXK. FREEAEERE, EERHRYF
T, EZRRE FRRIBN o-BURE & EAEE, ¥R (0.25mL, 1.0 M) LL & NaBHEt; (I & %
", 1.0 M) (25 puL, 0.025 mmol, 10 mol%) & E & H 5 4% . )5, WMAKET (46 uL,
0.375 mmol, 0.88 g/mL,l.S equiv.), FRHERELAEZHEE (REZHAE). £ 60°C #it
PERB N NE, RNERE, MANTWEY/ R EEKAEZE RABERE, 2 5@ EaRT
W, FFIR B OB LB SRR B, R A RN R £ A, LU= F R R (TMSP)
A W A%, @It "HNMR # & KR X 8% (P o e s £,
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SiHPh, PhoHSi,  SiH,Ph
NaBHEt; (10 mol%) 2
FG + H3SiPh ? FG
toluene (1.0 M), 60 °C, 1 h
1.5 equiv.
purity conv.
FG=Me, 10:1r  90.9% (CZY12053) 24% (CZY12104)
FG =H, 50:1 rr 98.0% (CZY12071) 25% (CZY12103)
FG=Ph, 81 rr 89.3% (CZY12075) 35% (CZY12106)
FG = OMe, 11.5:1 rr 92.0% (CZY12085) 41% (CZY12105)
FG=F, 11:1 rr 91.7% (CZY12054) 59% (CZY12107)
R o Conv. R/ Conv. H log (Conv. R / Conv. H)
m-Me -0.07 0.96 -0.02
H 0.00 1.00 0.00
m-Ph 0.06 1.40 0.15
m-OMe 0.12 1.64 0.21
m-F 0.34 2.36 0.37
oo Hammett plot
5
T y = 1.0013x + 0.0531
= 0.40 RZ=09419 .o
3 m-OMe .
s 030 | N e E
R e N
g 0.20 m-Ph °. .........
= ® .
S 010 | .
a----o.'()'d. M
-0.10 0.00 0.10 0.20 0.30 0.40
-0.10
m-Me

(¢}

B 0-8 Hammett 814 (% F IR EF K o-Hk 8 CH D).

REWATERBN

REMWHEH 2 FEM), EXHTEMWY) UL FEL A (Mw/Mn)Bitl: %4
4 PL-GPC220 chromatograph (Polymer Laboratories) .4 — & HP 1100 pump (Agilent
Technologies). GPC = F £ 40 °C Fl W A sks it fit, 7#E A 1.0 mL/min. # &KE K 0.4
wt%, SERERALY 50 pL. 4 48 R K L% 1 8 b g AT AR

o E (na) M. 33T K3 1 17 S (spectroscopic ellipsometer) # | . B A H175##ET —
AF I (10mg/mL), # /5, LL 3000 %/ 4803 B 5 i Eheik 50 £, 4% )5 3 i fm DU
EREHE., AN EENEEES £ 180 nm Wit .

RAMb RO ERE: EARRFHFESF (02<0.1ppm, H20<0.1 ppm, 25 °C),
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B 15 mL THEWHE FRA WA ZENEY 3-1 5 3-2 (0.40 mmol, 1.0 equiv.), 1,4-= 7,
Ve EF K 44-= 2% FE-1,1-B % (0.40 mmol, 1.0 equiv.)2A % THF (0.80 mL, 0.50 M), 7 25
C & TEMAMEHA ARG, M\ Karstedt LA (2% Pt, = F %% 3%) (1.1 mol%),

REMBEFEE, 25, KRHESSH, BHFEREZZREHTR L. % 68 °C (3T 3-1
BIRBL) 2 80 °C (M T 32 MR M) MAHBHTRE2E3 K. RETHE, BREAWAH
FEIR, HBI TR EEATAMA: BRLE TR FE (10 mL), £ &EEERT
K, BEFARAY, BIZIHHITE 10 24, REHRELSE, DNOHIUETNHREE.,

BTk, AA\FE, EELTRAR, BALRRABReY, HFERES %, Ram
ERFEBEMRK,
Ph PhPh
SiHPh, — Karstedt's cat. (1.1 mol%) Ph/_©ﬁ
. + = —
Ph SiHPh, \ 7/ THF (0.50 M), 3 days, 68 °C
3-1a . Ph 3-3, 97% yield
0.40 mmol 1.0 equiv. M, = 4,950 g/mol
M,, = 14,290 g/mol
MM, =2.89
ng = 183, Vq = 44
(CZY12191)

A4 3-3 (CZY12191). RE F R ARERIEFREA 3-1a (0.1884 g, 0.40 mmol), 1,4-
ZLEEFE (0.0506 g, 0.40 mmol, 1.0 equiv.), THF (0.80 mL, 0.50 M) 25 °C # #3454 &
Ja, Karstedt B HF (~2% Pt — F K ERK) (0.0429 g, 1.1 mol%)T 68°C ## 72 /Not.
SRR JE, IR AEE] 3-3(0.2308 g,97% vield), ¥ # @ E A&, 'HNMR (400 MHz,
CDCl3): 6 7.80-5.10 (m, 37H), 3.17-3.00 (m, 0.15H), 2.95-2.50 (m, 1H), 1.95-1.40 (m, 2H). My
= 14,290 g/mol, M» = 4,950 g/mol, Myw/Mn = 2.89; na = 1.834, n¢=1.848, nc = 1.829, va = 43.89
~ 44,

PhoHSI oy by — Karstedt's cat. (1.1 mol%) h Phphm
TR =R\ S'/ N

Ph THF (0.50 M), 80 °C, 3 days

3-2a 3-4, 78% yield
0.40 mmol 1.0 equiv. M, = 4,840 g/mol
M,, = 21,830 g/mol

M, /M, = 4.51
ng = 1.69, Vg = 14

(CZY12192)

R 44 3-4 (CZY12192). ARYE LR AT EEMEF BRAEA 3-2a (0.1577 g, 0.40 mmol), 1,4-
ZLEEFK (0.0504 g, 0.40 mmol, 1.0 equiv.), THF (0.80 mL, 0.50 M)7E 25 °C # £ 34 4] 4
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J&, Karstedt L F (~2% Pt, — ¥ RKER) (0.0430 g, 1.1 mol%)T 80°C ## 72 /N, T
A TR)E, BT IESENEE] 3-4(0.1626 g, 78% yield). 3% # & E 4. 'HNMR (400 MHz,
CDCls): 6 8.00-5.30 (m, 28H), 5.27-5.10 (m, 0.37H), 5.02-4.80 (m, 0.32H), 4.74-4.57 (m, 0.09H),
1.96-1.40 (m, 3H). My = 21,830 g/mol; My = 4,840 g/mol; Mu/Mn = 4.51; na = 1.692, ne=1.727,
ne =1.677; va= (ng-1)/(ne-nc) = 13.84 = 14.

. Ph PhPh ph
SiHPh, — Karstedt's cat. (1.1 mol%) VAV
— — Si Si—; X
n

. + =
bh SiHPh, \_/ THF (0.50 M), 68 °C, 48 h
PH 3-5, 95% yield
3-1a M, = 7,120 g/mol
0.40 mmol 1.0 equiv. M,, = 26,690 g/mol
My /M, = 3.75
ng = 167, Vg = 39
(CZY13010)

R 64 3-5 (CZY13010). R¥E F R AREEIEF REF 3-1a (0.1884 g, 0.40 mmol), 4-7.
W H-1-(4-7 W F K ) (0.0810 g, 0.40 mmol, 1.0 equiv.), THF (0.80 mL, 0.50 M)7E 25 °C
B A% )5, Karstedt 4T (~2% Pt, = F FKIER) (0.0426 g, 1.1 mol%)T 68 °C i #
48 /NEF . BA Tk e, i E A0S E 3-5(0.2563 g, 95% yield). 3% & & E 1K, 'HNMR
(400 MHz, CDCl3): 6 8.00-5.16 (m, 50H), 3.20-3.05 (m, 0.20H), 3.00-2.75 (m, 1H), 1.98-1.40 (m,
2H). My = 26,690 g/mol; My = 7,120 g/mol; Mw/Mn, = 3.75; ng = 1.671, nr= 1.684, n. = 1.665, v4
= (na-1)/(ne-nc) = 39.5 = 39.

thHS;Sinhz - — o Karstedt's cat. (1.1 mol%) ‘[jh‘siphzih/w"
= = 7 N
o \_/ X :

THF (0.50 M), 80 °C, 48 h
3-6, 92% yield

3-2a
0.40 mmol 1.0 equiv. M, = 3,140 g/mol
M,, = 22,010 g/mol
M,/M,, = 7.01
(CZY13011)

X 54 3-6 (CZY13011). W AE - AFrER L RFEH 3-2a (0.1581 g, 0.40 mmol), 4-7,
W E-1-(4-Z W FE K ) (0.0813 g, 0.40 mmol, 1.0 equiv.), THF (0.80 mL, 0.50 M)7E 25 °C
HHEH AR5, m Karstedt A (~2% Pt — F K% 7K) (0.0430 g, 1.1 mol%) T 80 °C #i
# 48 /NiF. BA TG, BITIE D NEE] 3-6(0.2202 g, 92% yield). # 6 EH K., 'THNMR
(400 MHz, CDCl3): 6 8.60-5.38 (m, 32H), 5.30-5.04 (m, 0.48H), 5.02-4.82 (m, 0.30H), 4.74-4.64
(m, 0.07H), 2.00-1.42 (m, 3H). My = 22,010 g/mol; M, = 3,141 g/mol; Mw/M, = 7.01 (& &2
B R 2B B R ).
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T THF (0.50 M), 68 °C, 69 h

SiHPh, Ph PhPh < >
: Ph
/@)\/SlHth Karstedt's cat. (1.1 mol%) ‘[,S S'—/ \4}
+ R | 1= W\
— n

Ph 31

0.40 mmol 1.0 equiv. 3-7, 97% vyield
M, = 4,300 g/mol
Ph M,, = 13,720 g/mol
M, /M, =3.19
ng = 172, Vg = 15
(CZY13014)

X 64 3-7 (CZY13014). R4E AT &R P BFE A 3-1i (0.2187 g, 0.40 mmol), 1,4-
Z LA (0.0504 g, 0.40 mmol, 1.0 equiv.), THF (0.80 mL, 0.50 M)7E 25 °C # ££34 4] 4%
Ja, fm\ Karstedt 7] (~2% Pt, = ¥ K& HK) (0.0429 g, 1.1 mol%)T 68 °C F ¥ 69 /I
i, BAZRE, #iTEaE 3 3-7 (0.2623 g, 97% yield), & & Bk, "H NMR (400
MHz, CDCls): 6 7.90-5.08 (m, 44H), 3.23-3.03 (m, 0.18H), 3.02-2.60 (m, 1H), 1.98-1.40 (m, 2H).
Mw = 13,720; Mn = 4,300; Mw/Mn = 3.19; na = 1.721, ne = 1.754, ne = 1.707, va= (na-1)/(ne-nc) =
153~ 15.

SiHPh,

SiHPh, , — O O — Karstedt's cat. (1.1 mol%) —?hSIPhPh Fi/—H—\_}

s THF (0.50 M), 68 °C, 69 h
Ph -1i ] 3-8, 96% yield
0.40 mmol 1.0 equiv. M, = 6,110 g/mol
M,, = 27,680 g/mol
Ph M, /M, =4.53
ng = 171, Vg = 17
(CZY13015)

& &4 3-8 (CZY13015). R¥E - A AR 48 155 B 4E A 3-1i (0.2189 g, 0.40 mmol), 4-7,
W H-1-(4-Z W F K ) FE (0.0808 g, 0.40 mmol, 1.0 equiv.) L & THF (0.80 mL, 0.50 M) 7 25
°C ## ¥4 . K5, A Karstedt BF (~2% Pt — ¥ KIE W) (0.0431 g, 1.1 mol%), T
68 °C i #¥ 69 /Not., BA TR A, TN E 3-8(0.2865 g, 96% yield), # & E &K,
'H NMR (400 MHz, CDCls): § 8.40-5.18 (m, 52H), 3.25-3.10 (m, 0.17H), 3.06-2.73 (m, 1H),
2.02-1.52 (m, 2H). My = 27,680 g/mol; M, = 6,110 g/mol; Mw/Mn = 4.53; na = 1.707, ns= 1.736,
ne =1.695, va= (ng-1)/(ng-ne) = 17.2 = 17.

V. SRMFER PR R REFTENELNHEALRATR (FEF)

ShEERIE BB B L-EE R A/ EA KB (37 & KRB Rt 2 KR %)
R A (FREL M A): 11 25 mL Schlenk KM fm N\ A& B985 248 T, 08 0%k
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EHO, REWMESHAMREWATIE, 28R, BAULBEZK. FRUEEAE
FR)E, ERAWRIFT, MiZRE%E F KK XantphoseCoBr; B 4 47(0.010 mmol, 2.0
mol%), EO (0.50 mL, 1.0 M), =¥ XAk (0.50 mmol, 1.0 equiv.), A K = Z X 4
(NaBHEt3) (0.030 mmol, 6.0 mol%), HEFix THHEEEE, M5, £0°CFHT, A
WJZ (0.50 mmol, 1.0 equiv.) (£ ZBAEZFEMN) FEZTEREES 25 25, MoHE
BT, WA HEM L (HBpin) (1.0 mmol, 2.0 equiv., 97%), F %R Edk kA =H
WE (REZEE), £ 40°C HiHF R AL 16 /Nt RN &R G, I\ F a8 LK,
FE AR ESR EHEAA, B A B/ LR L. 25 R R R R DR EEA,
DLZ B KR O o Ar, @ id 'H NMR B2 R X s % (B-Si,f-BIp-Si,a-B)s 5,
DL B/ B B N LA, B R A AT BB R A

ph/\/ SiHPh, Diphenyl(2-phenyl-1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
Bpin ylethylsilane (4-12) (CZY6186). 1 % + & 47 % # £ A, £ A
Xantphos*CoBr; (0.0080 g, 0.010 mmol), Et,O (0.50 mL, 1.0 M), — & &% (93 uL, 0.99 g/mL,
0.50 mmol), NaBHEt3 (I & % " % 7%, 1.0 M) (30 pL, 0.030 mmol), & Z % (55 uL, 0.93 g/mL,
0.50 mmol)L & HBpin (150 pL, 0.88 g/mL, 97%, 1.0 mmol), K A 16 /NBE /&, 16 KB A
NA B/ R B =8/1 (R (20 mL) &K, FEERSERESEEARN, FAE
B/ TR LB =4/1 Q0 mL x 2) %%, 'HNMR # 2 Ko X EEE (>2011). &G, DA
BB R A B/ LR OB = 50/1 (RARE) kR, B RENAEENT S BERE 4-1a
(0.1793 g, 0.43 mmol, 87% yield). &K AEAE, IR (cm™): 3066, 2978, 2927, 2122, 1429,
1352. 'TH NMR (400 MHz, CDCls): § 7.69-7.62 (m, 4H), 7.41-7.32 (m, 6H), 7.22-7.17 (m, 4H),
7.13-7.08 (m, 1H), 4.97 (d, J = 4.0 Hz, 1H), 2.94 (dd, J = 14.0, 12.0 Hz, 1H), 2.86 (dd, J = 14.0,
4.0 Hz, ), 1.49 (ddd, J = 12.0, 4.0, 4.0 Hz, 1H), 0.96 (s, 6H), 0.89 (s, 6H); '*C NMR (100 MHz,
CDCls): 0 144.1, 135.6, 135.4, 134.0, 133.9, 129.60, 129.56, 128.2, 128.0, 127.9, 127.8, 125.6,
83.0, 32.3, 24.7, 24.4, 12.8. HRMS (ESI) calculated for [C26H32BO2Si]" (M+H") requires m/z
415.2265, found m/z 415.2269.

/@/\(SiH Ph; (2-(4-Fluorophenyl)-1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
. Bpin ylethyl)diphenylsilane (4-1b) (CZY7009). 1% & bR iR /E# 1 A #
8%, 5 XantphoseCoBr> (0.0201 g, 0.025 mmol), EtO (0.50 mL, 1.0 M), =% &% (93
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uL, 0.99 g/mL, 0.50 mmol), NaBHEt; (/4 & #% "7 7K, 1.0 M) (75 pL, 0.075 mmol), 1- 7, % -
4-#&K (0.0601 g, 0.50 mmol) DA% HBpin (150 pL, 0.88 g/mL, 97%, 1.0 mmol). X5 16 /)
i JE, [RGB/ B B = 8/1 (R H) 20 mL) # K, i ERTERE
FEMF, B A BB/ CR O =4/1 (KR H) (20mLx2) % . 'HNMR # 2 K R X 35
EHEME 20/, &G, UGB ER B/ OB O =100/1(FA ) A dE A, 383t
B9 AR B AT 4 B 4% 2| 4-1b (0.1561 g, 0.36 mmol, 72% yield). # & #hE A, IR (cm™): 3068,
2979, 2929, 2122, 1602, 1509, 1350. 'H NMR (400 MHz, CDCl3): 6 7.69-7.61 (m, 4H), 7.42-7.31
(m, 6H), 7.17-7.10 (m, 2H), 6.92-6.85 (m, 2H), 4.96 (d, J = 4.0 Hz, 1H), 2.90 (dd, J = 14.4, 12.0
Hz, 1H), 2.82 (dd, J = 14.4, 4.0 Hz, 1H), 1.45 (ddd, J = 12.0, 4.0, 4.0 Hz, 1H), 0.97 (s, 6H), 0.89
(s, 6H); *C NMR (100 MHz, CDCL): § 161.15 (d, J = 243 Hz, 1C), 139.79 (d, J = 4 Hz, 1C),
135.5,135.4, 133.8, 133.7, 129.7, 129.6, 129.53 (d, J = 8 Hz, 1C), 127.91, 127.86, 114.65 (d, J =
21 Hz, 1C), 83.1, 31.5, 24.7, 24.4, 13.0; "9F NMR: (376 MHz, CDCls): § -118.1. HRMS (ESI)
calculated for [C26H30BFNaQ,Si]" (M+Na") requires m/z 455.1990, found m/z 455.2009.

/()/\(S‘HF’hz (2-([1,1'-Biphenyl]-4-yl)-1-(4,4,5,5-tetramethyl-1,3,2-
Ph Bpin dioxaborolan-2-yl)ethyl)diphenylsilane (4-1¢) (CZY9012). R 3 £
WARVE#E A, 8 Xantphos*CoBrz (0.0081 g, 0.010 mmol), EtO (0.50 mL, 1.0 M), = # &
¥ (93 uL, 0.99 g/mL, 0.50 mmol), NaBHEt; (I8 & %k "8 7% 7%, 1.0 M) (30 pL, 0.030 mmol), 4-
LR E-1-FKEFK (0.0893 g, 0.50 mmol) L& HBpin (150 uL, 0.88 g/mL, 97%, 1.0 mmol).

RORE 16 /NE G, 16 RS\ B/ 2B B8 =8/1 (R H) (20 mL) K, HiEiT A
WS EHENR, BAA BB/ R IBE =4/1 (KB H)(Q0mLx2) %%, 'HNMR # <
RORL R A EFEE (>20/1). &5, LA Mt 2 A mE/ L8R LB =50/1 (RAR b)) e A,

i 3T bR AR B AT 4 145 2 4-1¢ (0.1839 g, 0.37 mmol, 75% yield). # & R &k . IR (cm
1: 3050, 2978, 2926, 2121, 1485, 1350, 1321. 'H NMR (400 MHz, CDCl3): 7.71-7.63 (m, 4H),
7.57-7.52 (m, 2H), 7.45 (d, J = 8.4 Hz, 2H), 7.42-7.33 (m, 8H), 7.32-7.28 (m, 1H), 7.26 (d, J =
8.4 Hz, 2H), 5.00 (d, J = 4.0 Hz, 1H), 2.99 (dd, J = 14.0, 12.0 Hz, 1H), 2.90 (dd, J = 12.0, 4.0 Hz,
1H), 1.53 (ddd, J = 12.0, 4.0, 4.0 Hz, 1H), 0.97 (s, 6H), 0.90 (s, 6H); *C NMR (100 MHz, CDCl5):
9 143.3, 141.2, 138.5, 135.6, 135.4, 133.9, 133.8, 129.62, 129.59, 128.64, 128.61, 127.9, 127.8,
12691, 126.87, 126.76, 83.1, 319, 24.7, 244, 12.8. HRMS (ESI) calculated for
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[C32H35BNaO,Si]" (M+Na") requires m/z 513.2397, found m/z 513.2399.

SiHPh
D/\(' 2 (2-(4-Methoxyphenyl)-1-(4,4,5,5-tetramethyl-1,3,2-
Bpin
MeO dioxaborolan-2-yl)ethyl)diphenylsilane (4-1d) (CZY6198). &

B _ERAREEAE A, £ XantphoseCoBr, (0.0080 g, 0.010 mmol), EtO (0.50 mL, 1.0 M), =

FEERT (93 ul, 0.99 g/mL, 0.50 mmol), NaBHEt; (79 & =X "# A& 7, 1.0 M) (30 pL, 0.030 mmol),
1-Z e H-4-F A FE K (0.0669 g, 0.51 mmol) LA % HBpin (150 pL, 0.88 g/mL, 97%, 1.0 mmol),

KR 16 /NBEJ5, 18 RO R N\ Je Bt/ 7 B 7B = 8/1 (R EH) (20 mL) # K, F 3 1T B X
WEBR EEEAR, BRA A BB/ CB]RIE =4/1 (RAH)(Q0mLx2) %%, 'HNMR # <
R KB #EE (>2011). /5, LA EBER BB/ R CE = 40/1(MRHL) A kA,

i 3T bR B AE AT 4B 15 2 4-1d (0.2024 g, 0.46 mmol, 90% yield). To & H R K&K, IR (cm”
1:3067, 2978, 2835, 2120, 1611, 1511, 1349, 1246. '"H NMR (400 MHz, CDCl5): 6 7.69-7.60 (m,
4H), 7.41-7.29 (m, 6H), 7.10 (d, J = 8.8 Hz, 2H), 6.75 (d, J = 8.8 Hz, 2H), 4.96 (d, J = 4.0 Hz,
1H), 3.74 (s, 3H), 2.89 (dd, J = 14.0, 12.0 Hz, 1H), 2.81 (dd, J = 14.0, 4.0 Hz, 1H), 1.46 (ddd, J
=12.0, 4.0, 4.0 Hz, 1H), 0.97 (s, 6H), 0.90 (s, 6H); *C NMR (100 MHz, CDCl3): § 157.6, 136.3,
135.6,135.4, 134.0, 133.9, 129.6, 129.5, 129.1, 127.85, 127.79, 113.4, 83.0, 55.2, 31.4, 24.7, 24.4,
13.0. HRMS (ESI) calculated for [C27H33BNaO3Si]" (M+Na") requires m/z 467.2190, found m/z
467.2191.

/©/YSiHPh2 Diphenyl(1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-2-(p-
Me Bpin tolyl)ethyl)silane (4-1e) (CZY7020). 12 F R AT A EME A RS 1EH
%% f# 5] Xantphos*CoBr2 (0.0080 g, 0.010 mmol), Et2O (0.50 mL, 1.0 M), — R &k (93 uL,
0.99 g/mL, 0.50 mmol), NaBHEt3 (T & "%k "4 7, 1.0 M) (30 pL, 0.030 mmol), 1-7, ¥ #-4-F
# % (63 L, 0.92 g/mL, 0.50 mmol) LA % HBpin (150 pL, 0.88 g/mL, 97%, 1.0 mmol). 7 50
°C KB 16 /NBY &, 18 R AL Am NG /B .88 = 8/1 (RFLH) (20 mL) # K, it
BRI E4 B, BALHE/ O] O =41 (KA HK) (Q0mL x2) %% . 'THNMR
e RN R EFENE (17/1). &G, UAHRERME/OBKRE =501 (R Xk
7, i 3T eI AR B AT 4843 2 4-1e (0.1797 g, 0.42 mmol, 84% yield). 7o & kKK, IR
(cm™): 3048, 2978, 2925, 2121, 1514, 1429, 1377. '"H NMR (400 MHz, CDCl3): § 7.69-7.60 (m,

4H), 7.41-7.31 (m, 6H), 7.07 (d, J = 8.0 Hz, 2H), 7.01 (d, J = 8.0 Hz, 2H), 4.95 (d, J = 4.0 Hz,
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1H), 2.92 (dd, J = 14.4, 12.0 Hz, 1H), 2.82 (dd, J = 14.4, 4.0 Hz, 1H), 2.27 (s, 3H), 1.45 (ddd, J
=12.0,4.0,4.0 Hz, 1H), 0.97 (s, 6H), 0.90 (s, 6H); 3C NMR (100 MHz, CDCl;3): 6 141.1, 135.6,
135.4,134.9,134.02, 133.95,129.6,129.5, 128.7,128.0, 127.9, 127.8, 83.0,31.8, 24.7, 24.4, 20.9,
12.8. HRMS (ESI) calculated for [C27H33BNaO,Si]" (M+Na") requires m/z 451.2241, found m/z
451.2242.

Me Diphenyl(1-(4.,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-2-(o-
©/\( _SIHth tolyl)ethyl)silane (4-1f) (CZY7003). R E F KA E#HE A, A
o Xantphos*CoBrz (0.0081 g, 0.010 mmol), Et2O (0.50 mL, 1.0 M), = X%
¥t (93 uL, 0.99 g/mL, 0.50 mmol), NaBHEt; (T & "% & 7K, 1.0 M) (30 uL, 0.030 mmol), 1-
LR E-2-FHEF (55 uL, 0.50 mmol, 0.93 g/mL)LL % HBpin (150 pL, 0.88 g/mL, 97%, 1.0
mmol). KN 16 /NG, B A B An N i Bik/ 7 B 7.8 = 8/1 (R ALEL) 20 mL) # XK,
i R VER EHENA, BAA BB/ R OB =4/1 (R H) 20 mL x 2) %%, 'H
NMR # & KR K& (>20/1). &G, LUAMEEAmE/ O OB = 50/1 (AR L)
KRR A, e B AR BAT 4B 43 B 4-11 (0.2011 g, 0.47 mmol, 94% yield). 7o 4k K
. IR (em™): 3067, 2978, 2929, 2121, 1429, 1350, 1317. "H NMR (400 MHz, CDCls): 6 7.72-
7.63 (m, 4H), 7.42-7.32 (m, 6H), 7.23 (d, J = 6.4 Hz, 1H), 7.08-6.99 (m, 3H), 4.99 (d, J = 4.0 Hz,
1H), 2.94 (dd, J = 14.4, 12.0 Hz, 1H), 2.81 (dd, J = 14.4, 3.6 Hz, 1H), 2.15 (s, 3H), 1.44 (ddd, J
=12.0,4.0, 3.6 Hz, 1H), 0.96 (s, 6H), 0.91 (s, 6H); '*C NMR (100 MHz, CDCl3): § 142.2, 135.7,
135.6, 135.4, 134.0, 133.9, 129.9, 129.61, 129.56, 128.4, 127.9, 127.8, 125.7, 125.5, 83.1, 29.4,
24.7, 24.5, 19.2, 11.0. HRMS (ESI) calculated for [C27H33:BNa0,Si]" (M+Na") requires m/z
451.2241, found m/z 451.2240.

i SiHPh, (2-(2-Fluorophenyl)-1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
min yl)ethyl)diphenylsilane (4-1g) (CZY9025). R iE E X AT 1E A R
%, 1#F] XantphoseCoBr; (0.0199 g, 0.025 mmol), Et,O (0.50 mL, 1.0

M), ZREK (93 uL, 0.99 g/mL, 0.50 mmol), NaBHEt; (I8 A 7% "# A %, 1.0 M) (75 uL, 0.075
mmol), 1-Z % E-2-8% (0.0601 g, 0.50 mmol) A& HBpin (150 uL, 0.88 g/mL, 97%, 1.0
mmol). KR 16 /NBF /5, 18 RN AR N\ e Bt/ 82 7B = 8/1 (AL H) 20 mL) &K, FF
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WRAERTEREHEEAMA, B L ER/CBRCEE =4/1 ((R#HH) Q0mL x 2) %%, 'H
NMR # & K X s &% (>20/1). &Ja, DA mBEA mi/ L8R L8 =100/1 (RAR )
KRR A, I e B AR EAT 4B 13 3 4-1g (0.1335 g, 0.31 mmol, 62% yield). 7o 34k K
£, IR (cm™): 3067, 2979, 2939, 2121, 1584, 1489, 1351. "H NMR (400 MHz, CDCl3): 6 7.70-
7.63 (m, 4H), 7.41-7.31 (m, 6H), 7.25-7.19 (m, 1H), 7.12-7.05 (m, 1H), 6.99-6.89 (m, 2H), 4.97
(d, J = 4.0 Hz, 1H), 2.95-2.88 (m, 2H), 1.58-1.52 (m, 1H), 0.97 (s, 6H), 0.90 (s, 6H); '3C NMR
(100 MHz, CDCl3): 6 161.0 (d, J = 245 Hz, 1C), 135.6, 135.4, 133.8, 130.9 (d, J = 16 Hz, 1C),
130.44, 130.39, 129.62, 129.58, 127.9, 127.8, 127.3 (d, J = 8 Hz, 1C), 123.5 (d, J = 4 Hz, 1C),
115.0 (d, J = 22 Hz, 1C), 83.1, 25.7 (d, J = 3 Hz, 1C), 24.7, 24.4, 11.1; °F NMR: (376 MHz,
CDCl3): 6 -118.1. HRMS (ESI) calculated for [C26H30BFNaO:Si]" (M+Na") requires m/z
455.1990, found m/z 455.1984.

Ph (2-([1,1'-Biphenyl]-2-yl)-1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
©/\( SNz ethyldiphenylsilane (4-1h) (CZY9024). 48 b 477448 f A 7 f¢
’ WE, £ F XantphoseCoBr (0.0199 g, 0.025 mmol), Et,O (1.0 mL, 0.50
M), ZEEE (93 uL, 0.99 g/mL, 0.50 mmol), NaBHEt; (T & #% "B ¥ &, 1.0 M) (75 pL, 0.075
mmol), 2-7, - FK-1-FK K 7K (0.0886 g, 0.50 mmol) DL X% HBpin (150 uL, 0.88 g/mL, 97%, 1.0
mmol), 7 60 °C R A 16 /Net &, B KR B e N\ A Bt/ 8 .8 = 8/1 (A1) (20 mL)
FEK, R E R EAEEAR, B A R/ OB B =4/1 (RALEL) Q0 mL x 2) ¥
% . '"HNMR # & R X Bk &8 (>20/1). &5, A w2 mbt/ 8% 8 =50/1 (1R
L) ARB A, I B4R EAT 4B 15 2] 4-1h (0.1357 g, 0.28 mmol, 56% yield), & &
BRI A, IR (em™): 3063, 2979, 2938, 2119, 1478, 1429, 1349; 'H NMR (400 MHz, CDCl;):
d 7.45-7.38 (m, 3H), 7.37-7.30 (m, 7H), 7.29-7.22 (m, 6H), 7.22-7.14 (m, 2H), 7.11 (dd, J= 7.2,
1.6 Hz, 1H), 4.75 (d, J = 4.0 Hz, 1H), 2.93 (dd, J = 14.0, 4.8 Hz, 1H), 2.87 (dd, J = 14.0, 12.0 Hz,
1H), 1.28 (ddd, J=12.0, 4.8, 4.0 Hz, 1H), 0.93 (s, 6H), 0.88 (s, 6H);'*C NMR (100 MHz, CDCl;):
5 141.85,141.76, 141.5, 135.4,135.3, 133.9, 133.8, 129.9, 129.38, 129.35, 129.31, 129.29, 128.0,
127.74, 127.69, 127.0, 126.6, 125.6, 85.2, 29.7, 24.6, 24.5, 11.4. HRMS (ESI) calculated for
[C32H35BNaO,Si]" (M+Na") requires m/z 513.2397, found m/z 513.2393.
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Me SiHPh, (2-(3,5-Dimethylphenyl)-1-(4,4,5,5-tetramethyl-1,3,2-
min dioxaborolan-2-yl)ethyl)diphenylsilane (4-1i) (CZY6194). 1R I
Me HAFEREME A, £ Xantphos*CoBr (0.0080 g, 0.010 mmol), Et,O
(0.50 mL, 1.0 M), =& EE ¥ (93 pL, 0.99 g/mL, 0.50 mmol), NaBHEt; (79 & 5% # A 7, 1.0 M)
(30 uL, 0.030 mmol), 1-Z. 4 #-3,5- = F % (0.0661 g, 0.51 mmol) L% HBpin (150 uL, 0.88
g/mL, 97%, 1.0 mmol). R AL 16 /NEF /5, W KRB Am N\ mEt/ O LB =8/1 (AR E) (20
mL) #FX, FEAERTERFEENA, B A BB/ CR B =4/1 (KAL) (20 mL
2) ¥, 'HNMR # & RN RXBEEHSE (>2011). &5, WA BB EREB/ZBRIE =
100/1 (AR b)) A sE R, 8 3 B i A B AT 4 % 4% 21 4-1i (0.2039 g, 0.46 mmol, 91% yield).
T R R . IR (em™): 3048, 2978, 2922, 2121, 1605, 1429, 1350. 'H NMR (400 MHz,
CDCls): 6 7.70-7.60 (m, 4H), 7.42-7.30 (m, 6H), 6.81 (s, 2H), 6.74 (s, 1H), 4.96 (d, J = 4.0 Hz,
1H), 2.88 (dd, J = 14.0, 12.0 Hz, 1H), 2.79 (dd, J = 14.0, 4.0 Hz, 1H), 2.23 (s, 6H), 1.46 (ddd, J
=12.0, 4.0, 4.0 Hz, 1H), 0.97 (s, 6H), 0.91 (s, 6H); *C NMR (100 MHz, CDCl5): 6 144.0, 137.3,
135.6,135.4,134.1, 134.0, 129.6, 129.5, 127.85, 127.79, 127.1, 126.0, 83.0, 32.1, 24.7, 24.4,21.2,
12.7. HRMS (ESI) calculated for [C2sH3sBNaO,Si]" (M+Na") requires m/z 465.2397, found m/z
465.2396.

MeD/\(SiHPhZ (2-(3,4-Dimethylphenyl)-1-(4,4,5,5-tetramethyl-1,3,2-
Me Bpin dioxaborolan-2-yl)ethyl)diphenylsilane (4-1j) (CZY7004). 15 £
RAFHEHE A, #F XantphoseCoBr2 (0.0080 g, 0.010 mmol), EtO (0.50 mL, 1.0 M), — ¥ #
¥ (93 uL, 0.99 g/mL, 0.50 mmol), NaBHEt; (I & %k ¥ 7% 7%, 1.0 M) (30 pL, 0.030 mmol), 4-
L #-12-ZF K (0.0650 g, 0.50 mmol) LK HBpin (150 pL, 0.88 g/mL, 97%, 1.0 mmol).
RRE 16 /NBY G, 18 RS R A\ B/ . B8 =8/1 (R A H) (20 mL) & K, i@ id Ak
W EAA, BALWEB/ LR ZE =4/1 (KR H)(20mLx2) #%. 'HNMR # <
RN KB FEH (>20/1). w5, A Bt 24 /L8 LB =50/1 (R E) A s A,

W 3T eI AR B AT 4% 43 2 4-15 (0.1972 g, 0.45 mmol, 89% yield). 7o Bk KK, IR (cm
1: 3048, 2977, 2926, 2121, 1504, 1451, 1349. "H NMR (400 MHz, CDCl3): § 7.69-7.59 (m, 4H),
7.41-7.30 (m, 6H), 6.98-6.93 (m, 2H), 6.92-6.87 (m, 1H), 4.95 (d, J = 3.6 Hz, 1H), 2.90 (dd, J =
14.0, 12.0 Hz, 1H), 2.79 (dd, J = 14.0, 3.2 Hz, 1H), 2.18 (s, 6H), 1.48-1.39 (m, 1H), 0.98 (s, 6H),

181



RPN o o e S VAT

0.91 (s, 6H); '*C NMR (100 MHz, CDCls):  141.6, 135.9, 135.6, 135.4, 134.1, 134.0, 133.4,
129.54,129.49,129.3,127.84,127.80, 125.5, 83.0, 31.8,24.7,24.5, 19.6, 19.2, 12.8; HRMS (ESI)
calculated for [C2sH3sBNaO,Si]" (M+Na") requires m/z 465.2397, found m/z 465.2394.

v(>/\(S‘HF’h2 (4-(2-(Diphenylsilyl)-2-(4,4,5,5-tetramethyl-1,3,2-
RO Bpin dioxaborolan-2-yl)ethyl)phenyl)methano (4-1k) (CZY9032). &
¥ bR ARE#E, £ 5 XantphossCoBra (0.0081 g, 0.010 mmol), Et,O (0.50 mL, 1.0 M), =
W (93 pL, 0.99 g/mL, 0.50 mmol), NaBHEt; (P4 & %k "8 % 7, 1.0 M) (30 uL, 0.030 mmol),
(4-7 R FE K HE)FEE (0.0652 g, 0.49 mmol) LA K HBpin (150 pL, 0.88 g/mL, 97%, 1.0 mmol).
FORL 16 /NETJE, 1 RS A N\ B/ OB LB =8/1 (KAL) (20 mL) ¥ K, F i EK
WEB EEEAR, BR A BB/ OB IE =4/1 (WA H)(Q0mLx2) %%, 'HNMR # <
RO Rk BEE (9/1). &JE, A mEE A B/ R B =10/1 (KRR AEBA, &
i b 1 B AE 2 AT 4 B 45 2 4-1K (0.1506 g, 0.34 mmol, 69% yield). To& kA& . IR (cm™):
3401, 3048, 2979, 2920, 2120, 1428, 1349; 'H NMR (400 MHz, CDCls): 6 7.68-7.62 (m, 4H),
7.40-7.32 (m, 6H), 7.22-7.15 (m, 4H), 4.96 (d, J = 4.0 Hz, 1H), 4.60 (s, 2H), 2.95 (dd, J = 14.0,
12.0 Hz, 1H), 2.85 (dd, J=14.0, 4.0 Hz, 1H), 1.69 (brs, 1H), 1.46 (ddd, J=12.0, 4.0, 4.0 Hz, 1H),
0.97 (s, 6H), 0.90 (s, 6H); '3C NMR (100 MHz, CDCls): § 143.7, 138.1, 135.6, 135.4, 133.9, 133.8,
129.62, 129.57, 128.3, 127.9, 127.8, 126.9, 83.1, 65.2, 31.9, 24.7, 24.4, 12.8. HRMS (ESI)
calculated for [C27H33BNaO3Si]" (M+Na") requires m/z 467.2190, found m/z 467.2183.

SiHPh, (2-(4-(Methylthio)phenyl)-1-(4,4,5,5-tetramethyl-1,3,2-
Mesmin dioxaborolan-2-yl)ethyl)diphenylsilane (4-11) (CZY8189). R4
WAREHRIE A B %, # 5 XantphoseCoBrz (0.0081 g, 0.010 mmol), EtO (0.50 mL, 1.0
M), Z &K (93 uL, 0.99 g/mL, 0.50 mmol), NaBHEt; (79 & #% & 7%, 1.0 M) (30 uL, 0.030
mmol), (4-7 % E K Z)(F E)H K (0.0741 g, 0.50 mmol) L& HBpin (150 pL, 0.88 g/mL,
97%, 1.0 mmol). KA 18 /NET 5, [ RN RN m Bt/ 8. 7.8 = 8/1 (R ) (20 mL)
K, HEIEREERESELMR, BAAMEB/ R OB =4/1 (AFRHE)(20mLx2) %
% . "HNMR # & K RIB#EEM (8/1). WA, WAmEE A mE/Z]KE =100/1 (R

L) msRpt A, EIiT e BT B F 2 4-11(0.1629 g, 0.35 mmol, 71% yield). 3 #

€A . IR (cm™): 3068, 2978, 2921, 2120, 1491, 1319; 'H NMR (400 MHz, CDCls): &
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7.69-7.60 (m, 4H), 7.42-7.30 (m, 6H), 7.16-7.08 (m, 4H), 4.96 (d, J = 4.0 Hz, 1H), 2.91 (dd, J =
14.0, 12.0 Hz, 1H), 2.81 (dd, J = 14.0, 4.0 Hz, 1H), 2.42 (s, 3H), 1.45 (ddd, J = 12.0, 4.0, 4.0 Hz,
1H), 0.97 (s, 6H), 0.90 (s, 6H); *C NMR (100 MHz, CDCl3): 6 141.5, 135.5, 135.4, 134.8, 133.84,
133.77,129.61,129.57,128.7,127.9,127.8,127.1,83.1,31.7,24.7,24.4, 16.5, 12.7. HRMS (ESI)
calculated for [C27H33BNaO,SSi]" (M+Na") requires m/z 483.1961, found m/z 483.1956.

SiHPh,  4-(2-(Diphenylsilyl)-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
Hszi“ ylethyl)aniline (4-1m) (CZY7033). £ 3E X fFEH1E A BIEHE
#. 1# | Xantphos*CoBr: (0.0080 g, 0.010 mmol), Et,O (1.0 mL, 0.50 M), — K&k (93 uL,
0.99 g/mL, 0.50 mmol), NaBHEt; (8 & #% "8 % /&, 1.0 M) (30 pL, 0.030 mmol), 4- 7. %k #-1-3
% (0.0582 g, 0.50 mmol) bL % HBpin (150 uL, 0.88 g/mL, 97%, 1.0 mmol). Xz 16 /NiT /5,
W] KRB LB (20mL) %K, HFELERTEREZFEAA, FHZRZE (20
mLx2) %% . 'THNMR # & K i X 88 (520/1). &G, WA BER £ A bt/ OB 28
= 10/1 (&) Ak, #LHRENEEN 2B FE 4-1m (0.1696 g, 0.39 mmol, 80%
yield). & Ehik A . IR (cm™): 3455, 3370, 3049, 2977, 2850, 2118, 1623, 1515. '"H NMR
(400 MHz, CDCL): d 7.69-7.60 (m, 4H), 7.41-7.30 (m, 6H), 6.97 (d, J = 8.4 Hz, 2H), 6.55 (d, J
= 8.4 Hz, 2H), 4.94 (d, J = 4.0 Hz, 1H), 3.48 (brs, 2H), 2.84 (dd, J = 14.4, 12.0 Hz, 1H), 2.76 (dd,
J=14.4,4.0 Hz, 1H), 1.43 (ddd, J = 12.0, 4.0, 4.0 Hz, 1H), 0.98 (s, 6H), 0.90 (s, 6H); '3C NMR
(100 MHz, CDCls): 6 143.9, 135.6, 135.4, 134.4, 134.15, 134.08, 129.52, 129.48, 128.9, 127.83,
127.78, 115.0, 83.0, 31.4, 24.7, 24.5, 12.9. HRMS (ESI) calculated for [C2sH33:BNO,Si]" (M+H")
requires m/z 430.2374, found m/z 430.2391.

(/t@/\(SiHth 5-(2-(Diphenylsilyl)-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
N Bpin ylethyl)-1H-indole (4-1n) (CZY7026). R IE R AT B E A RfE

W%, 1# H XantphoseCoBr2 (0.0081 g, 0.010 mmol), Et20 (1.0 mL,
0.50 M), —# &% (93 pL, 0.99 g/mL, 0.50 mmol), NaBHEt; (70 & #k " % 7, 1.0 M) (30 pL,
0.030 mmol), 5-Z. % #-1H-"51% (0.0707 g, 0.50 mmol) DA% HBpin (150 uL, 0.88 g/mL, 97%,
1.0mmol). KA 16 /NEY &, [ RO R Ap N\ jm Bt/ 282 2. B8 = 8/1 (AL EL) (20 mL) &K,
FREAEREESR EEEAR, BAL B/ OB = 4/1 (R ) 20 mL x 2) #k,
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'THNMR # & R X838 %% (14/1). & Ja, A mE 26 i/ OB 08 =10/1 (AR )
AR, B A B AT B 2 2] 4-1n (0.1585 g, 0.35 mmol, 70% yield). 4% & ok &
. IR (cm™): 3419, 3049, 2927, 2850, 2120, 1428, 1347. '"H NMR (400 MHz, CDCl;): 6 8.01
(brs, 1H), 7.72-7.62 (m, 4H), 7.45 (s, 1H), 7.41-7.30 (m, 6H), 7.17 (d, J = 8.4 Hz, 1H), 7.05 (dd,
J=2.8,2.4 Hz, 1H),7.01 (d, J= 8.4 Hz, 1H), 6.41 (s, 1H), 4.99 (d, J=4.0 Hz, 1H), 3.07 (dd, J =
14.0, 12.0 Hz, 1H), 2.97 (dd, J = 14.0, 3.6 Hz, 1H), 1.56 (ddd, J = 12.0, 4.0, 3.6 Hz, 1H), 0.94 (s,
6H), 0.88 (s, 6H); '*C NMR (100 MHz, CDCls): ¢ 135.6, 135.5, 135.4, 134.24, 134.18, 134.14,
129.51, 129.46, 127.83, 127.78, 124.0, 122.8, 119.4, 110.6, 102.1, 83.0, 32.3, 24.7, 24.4, 13.5.
HRMS (ESI) calculated for [C23sH33BNO,Si]" (M+H") requires m/z 454.2374, found m/z 454.2384.

SiHPh, (2-(Naphthalen-2-yl)-1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

Bpin ylethyl)diphenylsilane (4-10) (CZY7002). 1% b R IR E A,
{# il Xantphos*CoBr2 (0.0081 g, 0.010 mmol), EO (0.50 mL, 1.0 M), —# &% (93 pL, 0.99
g/mL, 0.50 mmol), NaBHEt; (I & 7k & 7, 1.0 M) (30 pL, 0.030 mmol), 2-Z. % 2 (0.0752 g,
0.49 mmol) Bl & HBpin (150 pL, 0.88 g/mL, 97%, 1.0 mmol). K K 16 /NEF /&, 16 KB Am
NFA B/ BB =81 (R (20mL) &K, FRIERLESREFELA, BAE
B/ B LB =4/1 (KA H) (20 mL x 2) #6%. 'HNMR # & K 5 X E#EE (>20/1).
®JE, VWA EBEA M/ R 8 =50/1 (AR 3R, B hEWEEN 2B &
Z| 4-10 (0.1946 g, 0.42 mmol, 85% yield). # & Wk & A, IR (cm™): 3050, 2977, 2927, 2120,
1429, 1346, 1239. 'TH NMR (400 MHz, CDCls): 6 7.77-7.65 (m, 7TH), 7.63 (s, 1H), 7.42-7.30 (m,
9H), 5.02 (d, J = 3.6 Hz, 1H), 3.13 (dd, J = 14.4, 12.0 Hz, 1H), 3.02 (dd, J = 14.4, 3.6 Hz, 1H),
1.60 (ddd, J = 12.0, 3.6, 3.6 Hz, 1H), 0.93 (s, 6H), 0.86 (s, 6H); *C NMR (100 MHz, CDCl3): &
141.7, 135.6, 135.4, 133.9, 133.8, 133.5, 131.9, 129.65, 129.61, 127.91, 127.86, 127.6, 127.5,
127.4, 127.3, 125.9, 125.7, 124.9, 83.1, 32.4, 24.7, 24.4, 12.6. HRMS (ESI) calculated for
[C30H33BNa0:Si]" (M+Na") requires m/z 487.2241, found m/z 487.2242.

O (2-(Naphthalen-1-yl)-1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

SiHPh,
O I yl)ethyl)diphenylsilane (4-1p) (CZY8195). 1R #E A R/ERIE A, £
pin
Jl Xantphos*CoBr: (0.0080 g, 0.010 mmol), Et2O (0.50 mL, 1.0 M), =
FEEWE (93 uL, 0.99 g/mL, 0.50 mmol), NaBHEt; (1 & & &, 1.0 M) (30 pL, 0.030 mmol),
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1-Z % (0.0760 g, 0.50 mmol) L& HBpin (150 uL, 0.88 g/mL, 97%, 1.0 mmol). K i 16
INBE B, T RORL VR AN B/ BR B = 8/1 (R ALEL) 20 mL) K, HiE AR ER
FEHBEMA, FALME/CROE =4/1 (WA )(Q0mLx2) #%%. '"HNMR # & R A X
REEM 5201). &5, G mEE G mE/ LR LE =50/1 (R ) AHEBRA, BTk

I H AR AT 4 B 15 3 4-1p (0.1569 g, 0.34 mmol, 68% yield). # & glA & . IR (cm™): 3049,
2978,2932, 2120, 1510, 1344; "H NMR (400 MHz, CDCls): § 7.80-7.68 (m, 6H), 7.63 (d, J = 8.4
Hz, 1H), 7.44-7.27 (m, 10H), 5.07 (d, J=4.0 Hz, 1H), 3.42-3.28 (m, 2H), 1.59 (ddd, J = 10.4, 4.4,
4.0 Hz, 1H), 0.95 (s, 6H), 0.90 (s, 6H); *C NMR (100 MHz, CDCl3): § 140.1, 135.7, 135.5, 134.0,
133.9, 133.8, 131.5, 129.70, 129.66, 128.5, 127.92, 127.86, 126.4, 125.5, 125.4, 125.2, 123.9,
83.1,29.2,24.7,24.5, 12.2. HRMS (ESI) calculated for [C30H33BNaO,Si]" (M+Na") requires m/z
487.2241, found m/z 487.2236.

fBu Bis(4-(tert-butyl)phenyl)(2-phenyl-1-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)ethyl)silane (4-1q) (CZY10015). R 4% & £ #7 %
B A BEAZ, # )8 XantphoseCoBra (0.0200 g, 0.025 mmol),
Ph Y S'O\ Et0 (0.50mL, 1.0 M), —(4-F T 2% #)E ¥ (0.1486 g 0.50 mmol),
oo BU  NaBHEt; (M 4 vk 87, 1.0 M) (30 pL, 0.030 mmol), % Z % (55
uL, 0.93 g/mL, 0.50 mmol) b4 % HBpin (150 L, 0.88 g/mL, 97%, 1.0 mmol). X 5 16 /NifJE,
6] KRR A N e Bt/ 8. B = 8/1 (R AR EL) (20 mL) &K, i 3 & IR e R = 5 AL
F, B A @B/ OB =4/1 ((RF ) (20mL x 2) #% . 'HNMR # = K5 X 38 % #4%
(>20/1). /5, DAF Bt E A B/ LB L8 =100/1 (RFR L) A, @3 bk A B
M B 1% 2| 4-1q (0.1786 g, 0.34 mmol, 68% yield). 7o HR KA. IR (cm™): 3068, 2964,
2868, 2118, 1599, 1460, 1352. "H NMR (400 MHz, CDCl3): 6 7.65-7.55 (m, 4H), 7.42-7.34 (m,
4H), 7.20 (d, J=4.4 Hz, 4H), 7.13-7.07 (m, 1H), 4.94 (d, J= 4.4 Hz, 1H), 3.00-2.84 (m, 2H), 1.47
(ddd, J = 11.2, 4.4, 4.0 Hz, 1H), 1.31 (s, 9H), 1.30 (s, 9H), 0.94 (s, 6H), 0.85 (s, 6H); *C NMR
(100 MHz, CDCls): 6 152.5, 152.4, 144.4, 135.4, 135.3, 130.60, 130.58, 128.2, 128.0, 125.5,
124.85, 124.75, 82.9, 34.7, 32.4, 312, 24.6, 244, 12.9. HRMS (ESI) calculated for
[C34H47BNaO:Si]" (M+Na") requires m/z 549.3336, found m/z 549.3332.
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e \©/ e Bis(2,4-dimethylphenyl)(2-phenyl-1-(4,4,5,5-tetramethyl-1,3,2-
_H dioxaborolan-2-yl)ethyl)silane (4-1r) (CZY10013). 1R & b4 frE %
P“NSIQMG fF A VA%, (£ XantphoseCoB
Bpin 2L, antphos*CoBr2 (0.0200 g, 0.025 mmol), Et2O
Me (0.50 mL, 1.0 M), =(3,5-= " K &E)& Jx (0.1206 g, 0.50 mmol),
NaBHEt; (I 4.5k % %, 1.0 M) (75 pL, 0.075 mmol), * Z % (55 uL, 0.93 g/mL, 0.50 mmol)
PL % HBpin (150 pL, 0.88 g/mL, 97%, 1.0 mmol). £ 60 °C Kz 16 /NEF /5, 18 KR Am A\
BB/ OB LB =8/1 (RARE) Q0mL) FX, FEAERITRSREHEENA, FHAHE
Bt/ B B =4/1 (KAL) 20 mL x 2) #% . 'HNMR # % KN K # % (>20/1). &%
G, A E AR/ LR OB =100/1 (BRAREL) A2, & phiE AR BEAT 2 R 5
4-1r (0.1612 g, 0.34 mmol, 69% yield). 7o & 7R K & o IR (em™): 3019, 2977, 2920, 2117, 1598,
1377, 1350. 'H NMR (400 MHz, CDCls): 6 7.27 (s, 4H), 7.23-7.17 (m, 4H), 7.14-7.07 (m, 1H),
7.01 (d, J = 4.8 Hz, 2H), 4.88 (d, J = 4.0 Hz, 1H), 2.96-2.82 (m, 2H), 2.30 (s, 6H), 2.29 (s, 6H),
1.45 (ddd, J = 11.2, 4.8, 4.0 Hz, 1H), 0.97 (s, 6H), 0.91 (s, 6H); *C NMR (100 MHz, CDCl3): ¢
144.4,137.1,136.9, 133.9,133.8,133.3, 133.1, 131.3, 131.2, 128.2, 128.0, 125.5, 82.9, 32.4, 24.7,
24.5, 21.34, 21.29, 12.7. HRMS (ESI) calculated for [C30H39BNaO,Si]" (M+Na") requires m/z
493.2710, found m/z 493.2706.

nBu/\/SiHth Diphenyl(1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)hexyl)silane (4-

Bpin 1s) (CZY7007). R Lix#rAE#/E A, F Xantphos*CoBr: (0.0081 g,
0.010 mmol), Et20 (0.50 mL, 1.0 M), — K& T (93 uL, 0.99 g/mL, 0.50 mmol), NaBHEt3 (I
SRR A, 1.0 M) (30 uL, 0.030 mmol), 1- 2% (57 pL, 0.50 mmol, 0.72 g/mL) L % HBpin
(150 pL, 0.88 g/mL, 97%, 1.0 mmol). K 16 /NBE /5, 16 KL Am N\ F Je Bk / .88 7. B8 = 8/1
(L) Q0mL) # XK, H#ENERTEREEENA, FAL BB/ R EE =4/1 (KRR
) (20 mL x 2) #£% . 'HNMR # & K K& FEHE (>20/1). & /A, LA mEE fjmE
/TR B = 100/1 (AR EL) A e A, e A AT 2 H & 5] 4-1s (0.1732 g, 0.44
mmol, 88% yield). T & E K& A, IR (em™): 3068, 2976, 2925, 2855, 2118, 1429, 1350.'H
NMR (400 MHz, CDCl5): § 7.65-7.57 (m, 4H), 7.39-7.29 (m, 6H), 4.88 (d, J = 4.0 Hz, 1H), 1.76-
1.64 (m, 1H), 1.55-1.45 (m, 1H), 1.44-1.16 (m, 6H), 1.12-1.04 (m, 7H), 1.02 (s, 6H), 0.83 (t, J =

6.8 Hz, 3H); '*C NMR (100 MHz, CDCls): § 135.5, 135.4, 134.45, 134.42, 129.40, 129.37, 127.75,
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127.71, 82.9, 32.7, 31.5, 26.6, 24.9, 24.4, 22.5, 14.0, 10.6. HRMS (ESI) calculated for
C24H36B0O2Si (M+H") requires m/z 395.2578, found m/z 395.2569.

WSiHPhZ Diphenyl(1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)tetradecyl)silane

" Bpin (4-1t) (CZY7012). #HE F AT EHE A, #F Xantphos*CoBr2(0.0080 g,
0.010 mmol), Et20 (0.50 mL, 1.0 M), — K &% (93 pL, 0.99 g/mL, 0.50 mmol), NaBHEt; (M
Ak R, 1.0 M) (30 pL, 0.030 mmol), + =-1-% (123 pL, 0.79 g/mL, 0.50 mmol) bL%
HBpin (150 pL, 0.88 g/mL, 97%, 1.0 mmol). R 16 /N f5, R AL Am A B/ 8. 2
Be =8/1 (A ) (20 mL) # X, @R LEBREHEMA, FHAMB/CRIE =
4/1 (RF ) (20 mL x 2) 7% . 'HNMR # & K X Bk &5 (>20/1). &5, LA@EEZE
F o/ 2B 7B = 100/1 (AR EL) A ER A, E e i A EAT S B R E 4-16 (0.2315 ¢,
0.46 mmol, 91% yield). & KK M. IR (cm™): 3068, 2923, 2853, 2119, 1463, 1349, 1310.
'H NMR (400 MHz, CDCl3): § 7.65-7.56 (m, 4H), 7.40-7.27 (m, 6H), 4.88 (d, J = 4.0 Hz, 1H),
1.76-1.63 (m, 1H), 1.55-1.45 (m, 1H), 1.32-1.14 (m, 22H), 1.11-1.04 (m, 7H), 1.02 (s, 6H), 0.88
(t, J= 6.8 Hz, 3H); '3C NMR (100 MHz, CDCl5): § 135.5, 135.4, 134.5, 134.4, 129.40, 129.37,
127.8,127.7,82.9,33.0,31.9, 29.7, 29.64, 29.56, 29.47, 29.34,29.31, 26.6, 24.9, 24.4,22.7, 14.1,
10.5. HRMS (ESI) calculated for C32Hs2BO2Si (M+H") requires m/z 507.3830, found m/z
507.3820.

\(\/\(S”*th (5-Methyl-1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yDhexyl)diphenylsilane (4-1u) (CZY7022). R _F A tR/EHRIE A,

& F| Xantphos*CoBr2 (0.0081 g, 0.010 mmol), EO (0.50 mL, 1.0 M), =% &} (93 uL, 0.99
g/mL, 0.50 mmol), NaBHEt; (I & #& "5 7%, 1.0 M) (30 pL, 0.030 mmol), 5-F & Z-1-% (66
uL, 0.73 g/mL, 0.50 mmol) A% HBpin (150 pL, 0.88 g/mL, 97%, 1.0 mmol). X iz 16 /At
&, ERRLFEANG HE/ OB LB =8/1 (KAL) (20 mL) # K, Fi# i A I IR IR £ A
BT, B A e/ LE =4/1 (KAL) (20mL x 2) #% . 'HNMR # & K5 X 35 %
B8 (>20/1). &Ja, UAmEE EmE/ 28R L8 =100/1 (R Faefia, &k
B AR B AT 4 B 4% 2| 4-1u (0.1399 g, 0.34 mmol, 68% yield). 7o #kE &, IR (cm™): 3068,
2925,2852, 2118, 1429, 1350, 1311. "H NMR (400 MHz, CDCl3): § 7.65-7.57 (m, 4H), 7.39-7.29
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(m, 6H), 4.88 (d, J=4.0 Hz, 1H), 1.75-1.63 (m, 1H), 1.52-1.23 (m, 4H), 1.16-1.05 (m, 9H), 1.02
(s, 6H), 0.82 (d, J = 6.4 Hz, 6H); '3C NMR (100 MHz, CDCl5): § 135.5, 135.4, 134.5, 134.4,
129.40, 129.37,127.8,127.7,82.9, 38.6, 30.8,27.8,26.9,24.9,24.4,22.7,22.5, 10.6. HRMS (ESI)
calculated for C2sH33sBO2Si (M+H") requires m/z 409.2734, found m/z 409.2722.

SiHPh; (2-Cyclopropyl-1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
Bpin ylethyl)diphenylsilane (4-1v) (CZY7023). R{E _FXfrEHEE A, FA]
Xantphos*CoBr (0.0079 g, 0.010 mmol), Et2O (0.50 mL, 1.0 M), — & E % (93 uL, 0.99 g/mL,
0.50 mmol), NaBHEt; (T &% # &, 1.0 M) (30 pL, 0.030 mmol), Z W ZHEIRF K (42 pL,
0.78 g/mL, 0.50 mmol) LA % HBpin (150 uL, 0.88 g/mL, 97%, 1.0 mmol). K i 16 /NEF &
W KRR AR N\ B BR LB = 8/1 (R AR EL) (20 mL) # K, i 3 B R IR AL
Fl, BRAME/ OB CE =4/1 (KAL) (20mLx2) #%. '"HNMR # & KR X 525 F 4
(>20/1). % /ja, DAF Bt E A mE/ 2B LB = 100/1 (AR b)) 9 2Rt s, 38 3T bl A B
Mo B 5 E 4-1v (0.1388 g, 0.37 mmol, 73% yield). 7&K & A, IR (em™): 3070, 2978,
2924, 2851, 2119, 1429, 1375. 'H NMR (400 MHz, CDCls): § 7.65-7.56 (m, 4H), 7.39-7.29 (m,
6H), 4.88 (d, /=4.0 Hz, 1H), 1.72-1.61 (m, 1H), 1.40-1.31 (m, 1H), 1.27-1.21 (m, 1H), 1.09 (s,
6H), 1.03 (s, 6H), 0.79-0.71 (m, 1H), 0.41-0.30 (m, 2H), 0.12-0.06 (m, 1H), -0.03~-0.10 (m, 2H);
BC NMR (100 MHz, CDCl3): § 135.5, 135.39, 134.35, 134.32, 129.4, 129.4, 127.8, 127.7, 83.0,
31.8, 24.8, 24.6, 14.2, 10.9, 5.3, 4.5. HRMS (ESI) calculated for C»3H3BNaO,Si (M+Na")
requires m/z 401.2084, found m/z 401.2072.

SiHPh2  (4-(Naphthalen-1-y1)-1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
OO Bpin yDbutyl)diphenylsilane (4-1w) (CZY7047). 142 F R AT E A,
| Xantphos*CoBr2(0.0081 g, 0.010 mmol), Et:O (0.50 mL, 1.0 M),
¥ AW (93 uL, 0.99 g/mL, 0.50 mmol), NaBHEt; (I 4 % " %, 1.0 M) (30 pL, 0.030
mmol), 1-(T -3-} )% (0.0907 g, 0.50 mmol) L& HBpin (150 pL, 0.88 g/mL, 97%, 1.0
mmol). KM 16 /NeF /5, B R KAWANZER L (20 mL) # K, 7@ R i £ 5
BHA, BRACBRE 20mLx2) % . 'THNMR # % J KS®F% (>201). &/&,
DUR B 2 A s B/ L8R LB =50/1 (ARARE) A sk, @3 Pk evAE B AT 2 B 53 2 4-1w

(0.2033g, 0.39 mmol, 82% vyield). 7 & k& A, IR (cm'l): 3066, 2977, 2926, 2855, 2118,
188



1594, 1350. '"H NMR (400 MHz, CDCls): § 8.02-7.94 (m, 1H), 7.84-7.79 (m, 1H), 7.67 (d, J =
8.4 Hz, 1H), 7.65-7.59 (m, 4H), 7.48-7.41 (m, 2H), 7.40-7.30 (m, 7H), 7.24 (d, J = 6.4 Hz, 1H),
491 (d,J=4.0 Hz, 1H), 3.09-2.93 (m, 2H), 1.96-1.81 (m, 2H), 1.79-1.64 (m, 2H), 1.19-1.13 (m,
1H), 1.07 (s, 6H), 0.98 (s, 6H); *C NMR (100 MHz, CDCl3): § 138.8, 135.6, 135.4, 134.30,
134.26, 133.8, 131.9, 129.48, 129.46, 128.6, 127.82, 127.78, 126.3, 125.7, 125.5, 125.3, 124.0,
83.0, 34.3, 33.0, 27.0, 24.9, 24.4, 10.4. HRMS (ESI) calculated for C3,H37BNa0,Si (M+Na")
requires m/z 515.2554, found m/z 515.2562.

Ph /\/YSiH Ph, Diphenyl(4-phenyl-1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
Bpin yDbutyDsilane (4-1x) (CZY7016). 1 # L & 7 E % /F A, f£ A

Xantphos*CoBr; (0.0081 g, 0.010 mmol), Et2O (0.50 mL, 1.0 M), — K&} (93 uL, 0.99 g/mL,
0.50 mmol), NaBHEt; (I8 & "% "8 &, 1.0 M) (30 pL, 0.030 mmol), T -3-# % (70 uL, 0.93

g/mL, 0.50 mmol) LA % HBpin (150 L, 0.88 g/mL, 97%, 1.0 mmol). K M 16 /N /&, 1K
RLVE AN Bt/ B B = 8/1 (R EL) (20 mL) K, FF38 3T 2 IRt U & 518 LA,

B A B/ OB OE =41 (AFH) 20 mL x 2) %%, '"HNMR # & K X8 &%
(>20/1). FJa, LAG Wl E A mbt/ L8 28 =100/1 (AR L) H oA, i bk iy A B
Mo E53] 4-1x (0.1916 g, 0.43 mmol, 87% yield), 7o k. IR (cm™): 3066, 2927,
2854, 2118, 1429, 1350. '"H NMR (400 MHz, CDCl3): & 7.64-7.56 (m, 4H), 7.39-7.29 (m, 6H),
7.24-7.19 (m, 2H), 7.14 (d, J = 7.2 Hz, 1H), 7.10 (d, J = 7.2 Hz, 2H), 4.89 (d, J = 3.6 Hz, 1H),
2.62-2.49 (m, 2H), 1.85-1.68 (m, 2H), 1.66-1.52 (m, 2H), 1.16-1.05 (m, 7H), 1.01 (s, 6H); 1°C
NMR (100 MHz, CDCls): & 142.6, 135.5, 135.4, 134.27, 134.25,129.5, 129.4, 128.3, 128.2, 127.8,
127.7, 125.5, 83.0, 35.6, 34.7, 26.4, 24.9, 24.4, 10.3. HRMS (ESI) calculated for C2sH3sBNaO,Si
(M+Na") requires m/z 465.2397, found m/z 465.2391.

Bn OWSiHPhZ (4-(Benzyloxy)-1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
Bpin yDbutyl)diphenylsilane (4-1y) (CZY7054). 112 F R AT EE A,

f# A Xantphos*CoBr2 (0.0201 g, 0.025 mmol), Et,O (1.0 mL, 0.50 M), — K& ¥ (93 uL, 0.99
g/mL, 0.50 mmol), NaBHEt; (/I & ¥k % & &, 1.0 M) (75 pL, 0.075 mmol), [(T -3-% 2 4 ) F
#]% (0.0805 g, 0.50 mmol) LA HBpin (150 uL, 0.88 g/mL, 97%, 1.0 mmol). 5 16 /Nef
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J&, TR BL RN G W/ B B = 8/1 (R H) 20 mL) # K, i B TR R A
BAK, BAGWE/LBRE =41 (RHHE)(20mLx2) 7%, 'THNMR # % K5 X 8k
B (>201). &G, UG EERESL B/ OB CE =40/1 (KRB AeEli A, &3 bkix
B AR B AT 4 B 4% 2 4-1y (0.1622 g, 0.34 mmol, 68% yield). 7o & k& &, IR (cm™): 3067,
2929, 2855, 2119, 1351, 1313. 'TH NMR (400 MHz, CDCl3): § 7.65-7.56 (m, 4H), 7.39-7.22 (m,
6H), 4.90 (d, J = 3.6 Hz, 1H), 4.44 (s, 2H), 3.47-3.36 (m, 2H), 1.81-1.68 (m, 2H), 1.67-1.54 (m,
2H), 1.11-1.06 (m, 7H), 1.02 (s, 6H); '*C NMR (100 MHz, CDCls): 8 138.7, 135.5, 135.4, 134.20,
134.19, 129.5, 129.4, 128.3, 127.8, 127.7, 127.6, 127.4, 83.0, 72.7, 70.0, 32.7, 24.9, 24.5, 23.1,
10.2. HRMS (ESI) calculated for C29H33sBO3Si (M+H") requires m/z 473.2683, found m/z
473.2697.

HO /\/\/\(SiH Ph,  6-(Diphenylsilyl)-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

Bpin yDhexan-1-ol (4-1z) (CZY7015). I EAAREHEE A,
Xantphos*CoBr (0.0081 g, 0.010 mmol), Et,O (0.50 mL, 1.0 M), — & E % (93 uL, 0.99 g/mL,
0.50 mmol), NaBHEt; (/0 & #% % 4 7%, 1.0 M) (30 pL, 0.030 mmol), T.-5-#-1-B (55 uL, 0.50
mmol, 0.89 g/mL) LA X HBpin (150 uL, 0.88 g/mL, 97%, 1.0 mmol), K i 16 /N5, 16K
RN BR B (20 mL) &K, e RSl 8 E AR, FRAZKRZE (20 mL
x2) ¥k . 'HNMR # 2 R R #E (>20/1). &/5, UAMEBY/ZBRZE =201 24
/BB = 41 (R M s, B R AR B AT B R B 4-1z (0.1221 g, 0.30
mmol, 60% yield). & K& A . IR (cm™): 3445, 3067, 2929, 2854, 2117, 1429, 1349, 1310.
'H NMR (400 MHz, CDCl3): § 7.65-7.57 (m, 4H), 7.39-7.29 (m, 6H), 4.88 (d, J = 3.6 Hz, 1H),
3.56 (t, J = 6.8 Hz, 2H), 1.78-1.66 (m, 1H), 1.61 (brs, 1H), 1.56-1.20 (m, 8H), 1.13-1.04 (m, 7H),
1.01 (s, 6H); '*C NMR (100 MHz, CDCl3): & 135.5, 135.3, 134.3, 134.2, 129.41, 129.38, 127.73,
127.70, 82.9, 62.8, 32.6, 32.5, 26.5, 25.3, 24.8, 24.4, 10.5. HRMS (ESI) calculated for
C3Hs:BO:2Si (M+H) requires m/z 507.3830, found m/z 507.3820.

ELNOG /\/\/\(SiHth 7-(Diphenylsilyl)-/V,N-diethyl-7-(4,4,5,5-tetramethyl-1,3,2-
2

Bpin dioxaborolan-2-yl)heptanamide (4-1aa) (CZY7120). 1R &
FRATEEIE A, £ Xantphos*CoBr, (0.0200 g, 0.025 mmol), EtO (1.0 mL, 0.50 M), —

F AW (93 pL, 0.99 g/mL, 0.50 mmol), NaBHEt; (I & 5 "8 % 7%, 1.0 M) (75 pL, 0.075 mmol),
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NN-Z % F-6-JRBL A (0.0910 g, 0.50 mmol) 2L % HBpin (150 uL, 0.88 g/mL, 97%, 1.0
mmol). K I 16 /NEH/E, B R BN BB (20mL) & K, 53 3% 2 it e 4 £ 4 18
W, FHZBETE Q0mLx2) %%, 'HNMR # % K i X & £% (>201). &E, UL
BB/ R OB =20/1 A BN CBR G BE =4/1 (KAL) ik BLAl, @R A EAT
4815 % 4-1aa (0.1727 g, 0.35 mmol, 70% yield). 75 & itk R . IR (cm™): 3068, 2976, 2928,
2853, 2117, 1643, 1349. '"H NMR (400 MHz, CDCl3): § 7.64-7.56 (m, 4H), 7.39-7.29 (m, 6H),
4.87 (d, J = 3.6 Hz, 1H), 3.35 (q, J = 7.2 Hz, 2H), 3.26 (q, J = 7.2 Hz, 2H), 2.22 (t, J = 8.0 Hz,
2H), 1.77-1.65 (m, 1H), 1.63-1.38 (m, 4H), 1.36-1.23 (m, 3H), 1.14 (t, /= 7.2 Hz, 3H), 1.11-1.04
(m, 10H), 1.01 (s, 6H); *C NMR (100 MHz, CDCls): § 172.3, 135.5, 135.4, 134.4, 134.3, 129.42,
129.39, 127.8, 127.7, 82.9, 41.9, 40.0, 33.1, 32.9, 29.4, 26.6, 25.4, 24.9, 24.4, 14.4, 13.1, 10.5.
HRMS (ESI) calculated for C20H4sBNO3Si (M+H") requires m/z 494.3262, found m/z 494.3274.
0]
EtO\[HJ\O SiHPh,  4-(Diphenylsilyl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
Bpin 2-yl)butyl ethyl oxalate (4-1ab) (CZY7048). 11 I ik #x/E#
£ A, 1£ /5 XantphossCoBr2 (0.0080 g, 0.010 mmol), Et,O (1.0 mL, 0.50 M), =¥ &)z (93
uL, 0.99 g/mL, 0.50 mmol), NaBHEt; (8 & 7% "8 & 7%, 1.0 M) (30 uL, 0.030 mmol), 2-7, & #%-
2-A W E BT -3-%-1-£HB (0.0851 g, 0.50 mmol) L& HBpin (150 uL, 0.88 g/mL, 97%,
1.0mmol)s K JZ 16 /NEFJE, B R A IEAMAZBE 2B (20mL) %K, F38 38 ARt B &
HEMAF, BAZKCE Q0mLx2) %%, 'HNMR # < R X #®E4E 20/1). &
G, VR MEBERME/Z]R OB =20/1 (R) HERA, B RENEENSERFE
4-1ab (0.0626g, 0.13 mmol, 26% yield), T & RKA K. IR (cm™): 3069, 2978, 2928, 2120,
1767, 1742, 1312. "TH NMR (400 MHz, CDCls): 8 7.63-7.57 (m, 4H), 7.40-7.31 (m, 6H), 4.90 (d,
J=13.6 Hz, 1H), 4.33 (q, J = 7.2 Hz, 2H), 4.22 (t, J = 6.8 Hz, 2H), 1.91-1.68 (m, 3H), 1.65-1.57
(m, 1H), 1.36 (t, J= 7.2 Hz, 3H), 1.11-1.04 (m, 7H), 1.02 (s, 6H); *C NMR (100 MHz, CDCl5):
8 157.9, 157.8, 135.5, 135.4, 133.9, 133.8, 129.6, 127.9, 127.8, 83.1, 66.8, 63.0, 31.2, 24.9, 24.5,
22.8, 13.9, 10.2. HRMS (ESI) calculated for C26H3sBNaOsSi (M+Na") requires m/z 505.2194,
found m/z 505.2198.

GRURT R KAMA BB po-B A AN KA
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FREEE B (AR 44 B): 1M 25mL Schlenk K R & fin \ A8 B9 ¥ 8 T, 6 F B O IR E
Ho, REWESHAEEMATIE, ZEAXARAIAR, EAULREZK. REREE
AEZERE, ERAWNRERF T, HIZKMNE F KK XantphoseCoBr, B4 47 (0.0050
mmol, 0.50 mol%), ¥ #* (0.50 mL, 2.0 M), — % &% (1.0 mmol, 1.0 equiv.), M % NaBHEt;
(0.0015 mmol, 1.5 mol%), HAEZR THHEEZEE, f/E, MARE (1.0 mmol, 1.0 equiv.)
(ERBEZFEMN) FEFRHME 2 Mo, 2/, EERARAAKRT T, RAMA 4-
Ld«CoBr; B2 447 (0.050 mmol, 5.0 mol%), NaBHEt; (0.15 mmol, 15 mol%) L & #7 4F & 5 )it
(HBpin) (2.0 mmol, 97%, 2.0 equiv.), H K HREBL K EZHFEE (REZHEE), £ 15°C
BHERR 4 NoF. RELRE, WAL E/CBR BT K, FRIERLTER EH BN
Fl, BRAE @B/ LR B k. 25 ek LN 28R, DAL= W E R R WAT,
18 3 THNMR # % K BL X 35,3k 48 1 (B-Si,a-BIB-Si,f-B) o & /5 , UL s Bt/ B 7.6 R R A,
HHRENEERT 2 ERE .

)Biin/S‘HPh Diphenyl(2-phenyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
Ph o yDethylsilane (4-2a) (CZY6140). # # b % # % £ & B, (£ f
Xantphos*CoBr; (0.0040 g, 0.0050 mmol), ¥ * (0.50 mL, 2.0 M), — K&}z (185 uL, 0.99
g/mL, 1.0 mmol), NaBHEt; (I & 7 "% %, 1.0 M) (15 pL, 0.015 mmol) LK K Z % (110 pL,
0.93 g/mL, 1.0 mmol), EZ MK 2 /Nif. Z 5, A 4-Ld*CoBr; (0.0315 g, 0.050 mmol),
NaBHEt; (1 & 7% 8, 1.0 M) (150 pL, 0.15 mmol) bL % HBpin (300 uL, 0.88 g/mL, 97%,
2.0mmol), FAENWREL 4 /N, 2 /5, B RRIEMWNA BB/ R OB =41 (EWAHL) (20
mL) #FX, FEALERTERFEENA, FHAABEB/CRIE =4/1 (RHAL) (20 mL
2) #¥% . 'THNMR # % K X B8 (>20/1). & /G, LG Bt £ 6 Bt/ LB L8 =60/1
(RAE) Hsefisn, i itk B4 B AT 4 ¥ 15 2| 4-2a(0.3560 g, 0.86 mmol, 86% yield). H
&, [E 1K . M.p. 68.7-69.7 °C. IR (cm™): 3066,2979, 2122, 1358, 1326. '"H NMR (400 MHz, CDCl5):
d7.57-7.49 (m, 4H), 7.40-7.28 (m, 6H), 7.24-7.17 (m, 4H), 7.13-7.07 (m, 1H), 4.78 (dd, J = 4.0,
3.6 Hz, 1H), 2.51 (dd, J=10.0, 5.6 Hz, 1H), 1.83 (ddd, J = 14.4, 10.0, 3.6 Hz, 1H), 1.49 (ddd, J
=14.4,5.6,4.0 Hz, 1H), 1.13 (s, 6H), 1.12 (s, 6H); *C NMR (100 MHz, CDCl3): § 144.9, 135.3,
135.2, 134.5, 134.4, 129.4, 128.2, 127.95, 127.88, 125.2, 83.4, 27.0, 24.6, 24.5, 15.3. HRMS (EI)

calculated for C26H31BO2Si]" (M+) requires m/z 414.2186, found m/z 414.2188.
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Bpin _— Diphenyl(2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-2-(p-
/O/V tolyl)ethyl)silane (4-2b) (GJ11050). 1R X AR EHE B, F A
Me Xantphos*CoBr; (0.0041 g, 0.0051 mmol), ¥ 7 (0.50 mL, 2.0 M),
Z R (185uL,0.99 g/mL, 1.0 mmol), NaBHEt; (I & #% "8 i, 1.0 M) (15 pL, 0.015 mmol)
DL 1-Z 4 #-4-F 2% (125uL,0.92 g/mL, 1.0 mmol), BEEA KA 2 /Net, 25, # 7 4-
Ld+CoBr; (0.0315 g, 0.050 mmol), NaBHEts (14 & % " & 7%, 1.0 M) (150 pL, 0.15 mmol) LA
HBpin (300 pL, 0.88 g/mL, 97%, 2.0 mmol), AN R 4 /Net. Z )5, @R A BANA i
Bt/ B OB =4/1(20mL) # K, @R ER XS ENA, FHA BB/ RO =
4/1 (B ) (20 mL % 2) #E#% . 'HNMR # & R X8 &5 (>20/1). =&/&, LA witE
BB/ R LB = 40/1 (BRARE) A sER A, i BR IR B AR B AT 4 % 4R £ 4-2b (0.3960 g,
0.92 mmol, 92% yield). & & E . M.p.70.9-72.8 °C. IR (cm™): 3048,2978,2923,2122, 1511,
1357, 1324. 'TH NMR (400 MHz, CDCls): 0 7.58-7.49 (m, 4H), 7.38-7.28 (m, 6H), 7.09 (d, J =
8.0 Hz, 2H), 7.02 (d, J = 8.0 Hz, 2H), 4.78 (dd, J = 3.6, 3.2 Hz, 1H), 2.48 (dd, J = 10.0, 5.6 Hz,
1H), 2.27 (s, 3H), 1.86-1.76 (m, 1H), 1.51-1.43 (m, 1H), 1.123 (s, 6H), 1.115 (s, 6H); *C NMR
(100 MHz, CDCls): 6 141.8, 135.22, 135.17, 134.5, 134.3, 129.39, 129.35, 129.0, 127.84, 127.76,
83.3,26.4,24.58,24.47,21.0, 15.5. HRMS (ESI) calculated for [C27H34BO2Si]" (M+H") requires
m/z 429.2421, found m/z 429.2407.

oein SiHPh, (2-(4-Fluorophenyl)-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
/Ej/V yl)ethyl)diphenylsilane (4-2¢) (CZY7094). & F ik ArE#1E B, £
] J Xantphos*CoBr; (0.0040 g, 0.0050 mmol), ¥ # (0.50 mL, 2.0 M),
ZREEWE (185uL,0.99 g/mL, 1.0 mmol), NaBHEt; (I & % "8 % 7%, 1.0 M) (15 pL, 0.015 mmol)
PAR 1-Z % #-4-87 (114 uL, 1.05 g/mL, 1.0 mmol), HEEM KA 2 /N, Z 5, 7 4-
Ld*CoBr> (0.0313 g, 0.050 mmol), NaBHEts (¥ & 7% "8 & 7, 1.0 M) (150 pL, 0.15 mmol) LA &
HBpin (300 pL, 0.88 g/mL, 97%, 2.0 mmol), #E MR AL 4 /NeF. Z /5, 16 KRR IR A0 N\ A Jd
Bt/ B LB =4/1 (R A) (20mL) # XK, @I ERTEREZSERAOA, FAL @B/
BR B = 4/1 (RFLH) 20 mL x 2) #£% . 'H NMR # % K Rk #HE (>20/1). &5,
DLG Bt 2 A B/ B B = 100/1 (RAREL) MR, @I e R B A2 4-
2¢(0.3428 g, 0.79 mmol, 79% yield), & KA A& . IR (cm™): 3069, 2979, 2882, 2125, 1602,
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1506, 1428, 1354. '"H NMR (400 MHz, CDCl3): 6 7.56-7.47 (m, 4H), 7.40-7.28 (m, 6H), 7.15-
7.09 (m, 2H), 6.92-6.85 (m, 2H), 4.76 (dd, J = 4.4, 3.6 Hz, 1H), 2.48 (dd, J = 9.6, 6.4 Hz, 1H),
1.79 (ddd, J = 14.4, 9.6, 3.6 Hz, 1H), 1.46 (ddd, J = 14.4, 6.4, 4.4 Hz, 1H), 1.13 (s, 6H), 1.12 (s,
6H); '3C NMR (100 MHz, CDCl3): 6 160.9 (d, J = 243 Hz, 1C), 140.3 (d, /=2 Hz, 1C), 135.22,
135.16, 134.3, 134.2, 129.51, 129.46, 129.2 (d, J =7 Hz, 1C), 127.9, 114.9 (d, J = 21 Hz, 1C),
83.5,26.2, 24.6, 24.5, 15.5; °F NMR (376 MHz, CDCls): 6§ -118.6. HRMS (ESI) calculated for
[C26H30BFNaO,Si]" (M+Na") requires m/z 455.1990, found m/z 455.1982.

Bpin SiHPh, (2-(4-Chlorophenyl)-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
/Ej/V ylethyl)diphenylsilane (4-2d) (GJ11045). #1& b # #7##1E B, &
“ Jf| Xantphos*CoBr; (0.0042 g, 0.0053 mmol), ¥ 7 (0.50 mL, 2.0 M),
ZRENE (185uL,0.99 g/mL, 1.0 mmol), NaBHEt; (1 & =% "8 7 i, 1.0 M) (15 pL, 0.015 mmol)
PLE 1-G-4-7 2 (0.1324 g, 0.97 mmol), AWK 2 /Nt Z /5, 1 i 4-Ld+CoBr
(0.0316 g, 0.051 mmol), NaBHEts (M &% "8 &, 1.0 M) (150 uL, 0.15 mmol) LL K% HBpin
(300 uL, 0.88 g/mL, 97%, 2.0 mmol), FAEA KA 4 /Ney o Z 5, AR R B ANG B/ R
LB =4/1 (AR ) (20mL) # X, FRELHKTEHRFERNUAN, FFA BB/ TR E
=4/1 (A L) 20 mL x 2) %% . 'HNMR # % K5 K& E (>20/1). &5, A b
F A mB/ R OB =40/1 (WA ) A s, 8 kiR B AE B AT 25 3 2] 4-2d (03334 g,
0.74 mmol, 77% yield). # € gk K. IR (cm™): 3068, 2978, 2927, 2126, 1592, 1488, 1353.
'H NMR (400 MHz, CDCl3): § 7.55-7.47 (m, 4H), 7.39-7.29 (m, 6H), 7.16 (d, J = 8.4 Hz, 2H),
7.10 (d, J = 8.4 Hz, 2H), 4.76 (dd, J = 4.0, 3.6 Hz, 1H), 2.47 (dd, J=9.6, 6.4 Hz, 1H), 1.78 (ddd,
J=14.4,9.6,3.6 Hz, 1H), 1.45 (ddd, J = 14.4, 6.4, 4.0 Hz, 1H), 1.13 (s, 6H), 1.12 (s, 6H); '*C
NMR (100 MHz, CDCl5): 6 143.3, 135.2, 135.1, 134.2, 134.1, 130.9, 129.53, 129.48, 129.3, 128.3,
127.9, 83.6, 26.5, 24.6, 24.5, 15.2. HRMS (EI) calculated for C26H30BClO2Si]" (M+) requires m/z
448.1797, found m/z 448.1804.

Bpin
SiHPh, (2-([1,1'-Biphenyl]-4-yl)-2-(4,4,5,5-tetramethyl-1,3,2-
o dioxaborolan-2-yl)ethyl)diphenylsilane (4-2¢) (GJ11061). R 4% I
R AFEEEME B, 1#£ ) XantphossCoBrz (0.0041 g, 0.0051 mmol), ¥

# (0.50mL,2.0 M), —KEK (185 pL,0.99 g/mL, 1.0 mmol), NaBHEts (I & % "8 &, 1.0
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M) (15 uL, 0.015 mmol) AR 4-Z 4 #-1-FKHE K (0.1753 g, 0.98 mmol), & SR AL 2 /)
. ZJ&, 1 f 4-Ld*CoBr2 (0.0313 g, 0.050 mmol), NaBHEt; (10 4 % "8 V& i, 1.0 M) (150 pL,
0.15 mmol) LL % HBpin (300 pL, 0.88 g/mL, 97%, 2.0 mmol), A A K S 4 NeF. 2 /5,
6] R N e Bt/ L BR B = 4/1 (R AR EL) (20 mL) &K, FiE 3 E IR MR E AL
A, BFA B/ CE =4/1 (KAL) Q0mLx2) 2E#%. '"HNMR # % K 5 X 38 £ 4%
(>20/1). /5, LGB E R Wi/ L8R 28 =60/1 (WAL FEER A, B RElEE
4B 13 5 4-2e (0.4336 g, 0.88 mmol, 90% yield). # & ik kA&, IR (cm™): 3067, 2977,
2925,2121, 1485, 1355, 1324. "H NMR (400 MHz, CDCl3): 6 7.60-7.49 (m, 6H), 7.45 (d, J = 7.2
Hz, 2H), 7.41-7.22 (m, 11H), 4.88-4.79 (m, 1H), 2.63-2.53 (m, 1H), 1.93-1.82 (m, 1H), 1.58-1.49
(m, 1H), 1.12 (s, 12H); *C NMR (100 MHz, CDCl3): § 144.0, 141.1, 138.0, 135.20, 135.16, 134.4,
134.2,129.43,129.39, 128.6, 128.3, 127.9, 126.9, 126.8, 83.4,26.7, 24.6, 24.5, 15.3. HRMS (ESI)
calculated for [C3,H3sBO,SiNa]" (M+Na") requires m/z 513.2397, found m/z 513.2402.

PN SiHPh, (2-(4-(Methylthio)phenyl)-2-(4,4,5,5-tetramethyl-1,3,2-
oS /E>/v dioxaborolan-2-yl)ethyl)diphenylsilane (4-2f) (CZY8193). 1R &
LR AFEEME B HIEAE, £ Xantphos*CoBr: (0.0020 g,
0.0025 mmol), ¥ & (0.25 mL, 2.0 M), ZF&KE K (93 uL, 0.99 g/mL, 0.50 mmol), NaBHEt;
(A%, 1.0 M) (7.5 pL, 0.0075 mmol) L& 1-FH&E£-4- 7 EF% (0.0742 g, 0.50
mmol), FH SR 20 448, 2 /5, % F 4-Ld+CoBr, (0.0155 g, 0.025 mmol), NaBHEt; (I
2K VE R, 1.0 M) (75 pL, 0.075 mmol) A% HBpin (150 uL, 0.88 g/mL, 97%, 1.0 mmol) ,
AR 4 /NEF, Z )5, MR MBI mE/ BB = 4/1 (RFH) (20 mL) # X,
FRAHRTEREEEMR, BALME/ BB = 4/1 () (20 mL x 2) #ik,
"H NMR # & R X B #E I (>20/1). & /6, A E A mE/ LR OB = 50/1 (KR
B AR A, bR B AR B AT 40 43 2 4-2F(0.1692 g, 0.37 mmol, 73% yield). # &,
PR, IR (em™): 3062, 2981, 2921, 2122, 1489, 1358, 1325. 'H NMR (400 MHz, CDCls): §
7.56-7.48 (m, 4H), 7.39-7.28 (m, 6H), 7.15-7.08 (m, 4H), 4.78 (dd, J = 4.4, 3.2 Hz, 1H), 2.50-
2.41 (m, 4H), 1.79 (ddd, J = 14.4, 10.0, 3.2 Hz, 1H), 1.46 (ddd, J = 14.4, 6.0, 4.4 Hz, 1H), 1.13
(s, 6H), 1.12 (s, 6H); '*C NMR (100 MHz, CDCl5): § 142.0, 135.22, 135.16, 134.4, 134.3, 129.45,
129.41, 128.5, 127.9, 127.1, 83.4, 26.5, 24.6, 24.5, 16.3, 15.3. HRMS (ESI) calculated for
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[C27H33BNaO2SSi]" (M+Na") requires m/z 483.1962, found m/z 483.1954.

o SiHPh, (2-(4-((Benzyloxy)methyl)phenyl)-2-(4,4,5,5-tetramethyl-1,3,2-
BnO v(j/V dioxaborolan-2-yl)ethyl)diphenylsilane (4-2g) (CZY6145). &
# F AR A7 E B, ) Xantphos*CoBra (0.0039 g, 0.0049
mmol), 7 (0.50 mL, 2.0 M), Z K&k (185 pL, 0.99 g/mL, 1.0 mmol), NaBHEt; (4 & *&
AR, 1.0 M) (15 pL, 0.015 mmol) DAR 1-F & F H£-4-Z B E K (0.2232 g, 1.0 mmol), %
SALR R 2 /NEF . Z )5, f£ A 4-Ld+CoBr2 (0.0315 g, 0.050 mmol), NaBHEt3 (T8 &, #k " ¥ &,
1.0 M) (150 puL, 0.15 mmol) L% HBpin (300 uL, 0.88 g/mL, 97%, 2.0 mmol), #Z 1 X 5 4
NEte Z 5, BB AR EE/ B B =4/1 (AR 20 mL) # K, FE R R
W ESEEAA, BRAL B/ RO =4/1 (R H) (20mLx2) #%¥%. 'THNMR # & X
B X BEENE (13/1). &5, A HE E6 mE/LBR 8 =30/1 (RF) FEiA, @&
e AR B AT 4 15 B 4-2g (0.2349 g, 0.44 mmol, 44% yield). T & #ok k. IR (cm™):
3066, 2977, 2924, 2857, 2123, 1452, 1356. '"H NMR (400 MHz, CDCl3): 6 7.57-7.48 (m, 4H),
7.37-7.26 (m, 11H), 7.23-7.16 (m, 4H), 4.78 (dd, J = 4.4, 3.2 Hz, 1H), 4.53 (s, 2H), 4.49 (s, 2H),
2.52 (dd, J =10.0, 6.0 Hz, 1H), 1.82 (ddd, J = 14.4, 10.0, 3.2 Hz, 1H), 1.48 (ddd, J = 14.4, 6.0,
4.4 Hz, 1H), 1.13 (s, 6H), 1.12 (s, 6H); 3C NMR (100 MHz, CDCls): 6 144.4, 138.4, 135.24,
135.20, 135.0, 134.5, 134.3, 129.44, 129.41, 128.3, 128.0, 127.94, 127.87, 127.80, 127.5, 83 .4,
72.1, 72.0, 26.8, 24.6, 24.5, 15.4. HRMS (ESI) calculated for [C34H39BNaOsSi]" (M+Na")
requires m/z 557.2659, found m/z 557.2665.

oo SiHPh, (2-(2-Fluorophenyl)-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
(;Cv yl)ethyl)diphenylsilane (4-2h) (CZY8055). 1 iE F # 7 1E B, #H
Xantphos*CoBr; (0.0039 g, 0.0049 mmol), ¥ 7 (0.50 mL, 2.0 M), =K

BT (185 pL, 0.99 g/mL, 1.0 mmol), NaBHEt; (4 & "k "8 7%, 1.0 M) (15 pL, 0.015 mmol)
PLE 1-Z 4 #-2-8% (113 pL, 1.04 g/mL, 1.0 mmol), SR N 2 /N, Z /5, A 4-
Ld+CoBr; (0.0312 g, 0.050 mmol), NaBHEt3 (8 & %k ¥ % 7%, 1.0 M) (150 pL, 0.15 mmol) DA &
HBpin (300 pL, 0.88 g/mL, 97%, 2.0 mmol), #AN R 4 /Net. Z )5, B RABANE i
Bt/ OB CBg =4/1 (AR ) Q0mL) # K, Jfi# 3 Rtk ir AR, B A i/

B Bs =4/1 (KAL) (20 mL x 2) #£% . 'HNMR # 2 X X B #4 (10/1). &FE, MU
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BB E A B/ O B = 100/1 (KA H) HaefA, @R A AT B A 2] 4-2h
(0.2927 g, 0.68 mmol, 68% yield), & HAKAEAE. IR (cm™): 3136, 3059, 2981, 2125, 1582,
1485, 1361. '"H NMR (400 MHz, CDCls): 6 7.56-7.47 (m, 4H), 7.37-7.26 (m, 6H), 7.19-7.13 (m,
1H), 7.10-7.03 (m, 1H), 7.00-6.95 (m, 1H), 6.94-6.88 (m, 1H), 4.76 (dd, J=4.0, 3.6 Hz, 1H), 2.69
(dd, J = 8.0, 8.0 Hz, 1H), 1.81 (ddd, J = 14.6, 8.0, 3.6 Hz, 1H), 1.49 (ddd, J = 14.6, 8.0, 4.0 Hz,
1H), 1.17 (s, 6H), 1.16 (s, 6H); '3C NMR (100 MHz, CDCl3):  160.7 (d, J = 244 Hz, 1C), 135.2,
135.1, 134.5, 134.4, 131.9 (d, J = 16 Hz, 1C), 130.2 (d, J = 5 Hz, 1C), 129.41, 129.36, 127.9,
127.8, 126.8 (d, J = 8.0 Hz, 1C), 123.9 (d, J = 3 Hz, 1C), 115.0 (d, J = 23 Hz, 1C), 83.6, 24.6,
24.5, 20.0, 14.2; YF NMR (376 MHz, CDCl;): 6 -116.7. HRMS (EI) calculated for
C26H30BFNaO,Si]" (M+) requires m/z 432.2092, found m/z 432.2085.

Ve Bpin SitPh, Diphenyl(2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-2-(m-
©/V tolyl)ethyl)silane (4-2i) (GJ11051). MR & F ik #r e #EE B, A
Xantphos*CoBr; (0.0042 g, 0.0053 mmol), ¥ 7 (0.50 mL, 2.0 M),

— %k A)E (185uL,0.99 g/mL, 1.0 mmol), NaBHEt; (I 4 % ## v %, 1.0 M) (15 pL, 0.015 mmol)
PAR 1-Z% #-3-F £ K (126 uL, 0.90 g/mL, 1.0 mmol), AR 2 /Not, Z 5, 7 4-
Ld+CoBr; (0.0313 g, 0.050 mmol), NaBHEt; (4 & "k % V& 7, 1.0 M) (150 pL, 0.15 mmol) DL K
HBpin (300 pL, 0.88 g/mL, 97%, 2.0 mmol), #EAW RN 4 NEF. Z )5, B R BAMANG
Bt/ B LB =4/1 (R AE) (20mL) # K, i@ ERTEREFRAA, FALmE/T
BB = 4/1 (KAL) (20 mL x 2) #£% . "H NMR # = R X B#E&E4 (>20/1). &/F,
DUR B E A B/ B B = 40/1 (RAREL) e, W e A BAT S E R E 4-2i
(0.3798 g, 0.89 mmol, 89% yield), & & KA A, IR (cm™): 3048, 2978, 2923, 2122, 1604,
1355, 1324. "H NMR (400 MHz, CDCls): § 7.59-7.48 (m, 4H), 7.37-7.27 (m, 6H), 7.14-7.07 (m,
1H), 7.04-6.97 (m, 2H), 6.91 (d, J = 7.2 Hz, 1H), 4.80 (dd, J = 3.6, 3.2 Hz, 1H), 2.49 (dd, J =
10.0, 5.6 Hz, 1H), 2.26 (s, 3H), 1.88-1.78 (m, 1H), 1.53-1.44 (m, 1H), 1.12 (s, 6H), 1.11 (s, 6H);
13C NMR (100 MHz, CDCls): 6§ 144.7, 137.6, 135.20, 135.16, 134.5, 134.3, 129.4, 128.7, 128.1,
127.8, 126.0, 124.9, 83.3,26.8, 24.6,24.4,21.4, 15.3. HRMS (ESI) calculated for [C27H34BO,Si]"
(M+H") requires m/z 429.2421, found m/z 429.2408.
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F e SiHPh, (2-(3-Fluorophenyl)-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

\(j/V yl)ethyl)diphenylsilane (4-2j) (CZY7093). R #E L& #7E#1E B, #
Jf| XantphoseCoBr> (0.0041 g, 0.0051 mmol), ¥ % (0.50 mL, 2.0 M), — K&} (185 uL,
0.99 g/mL, 1.0 mmol), NaBHEts (/4 2 =% "8 % 7, 1.0 M) (15 pL, 0.015 mmol) DA R 1-7, b % -
3-@ & (115uL, 1.04 g/mL, 1.0 mmol), A KK 2 Net. Z /5, £/ 4-Ld*CoBr2 (0.0315
g, 0.050 mmol), NaBHEt; (8 & " "7 %, 1.0 M) (150 pL, 0.15 mmol) L% HBpin (300 pL,
0.88 g/mL, 97%, 2.0 mmol), AWK I 4 /Not. Z 5, W RABRNG mE/ LR OB =
4/1 (R t) 20 mL) #F X, HERERTKBEEERAN, FAABEB/CRE = 4/1
(R AE) (20 mL x 2) 7% . 'H NMR # & RN R & (>20/1). &5, AamBESR
B/ R B =100/1 (AL EL) o PRGN, 38 3 bk B9 AR B AT 4 4 B 4-2j(0.3056 ¢,0.71
mmol, 71% yield). 78 R & A&, IR (cm™): 3069,2979, 2126, 1612, 1586, 1484, 1353, 1328.
'H NMR (400 MHz, CDCl3): 6 7.56-7.49 (m, 4H), 7.40-7.29 (m, 6H), 7.18-7.11 (m, 1H), 6.96-
6.88 (m, 2H), 6.81-6.75 (m, 1H), 4.78 (dd, J = 4.4, 3.2 Hz, 1H), 2.51 (dd, J = 9.6, 6.4 Hz, 1H),
1.80 (ddd, J = 14.4, 9.6, 3.2 Hz, 1H), 1.47 (ddd, J = 14.4, 6.4, 4.4 Hz, 1H), 1.132 (s, 6H), 1.125
(s, 6H); 3*C NMR (100 MHz, CDCls): § 162.9 (d, J=244 Hz, 1C), 147.5 (d,J=7 Hz, 1C), 135.22,
135.16, 134.2, 134.1, 129.54, 129.46, 127.9, 123.6 (d, J = 2 Hz, 1C), 114.7 (d, J = 21 Hz, 1C),
112.1 (d, J = 21 Hz, 1C), 83.6, 27.0, 24.6, 24.5, 15.1; 'F NMR (376 MHz, CDCl3): § -113.9.
HRMS (ESI) calculated for [C26H30BFNaO:Si]" (M+Na") requires m/z 455.1990, found m/z
455.1987.

CI\©/B$SiHPh2 (2-(3-Chlorophenyl)-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)ethyl)diphenylsilane (4-2k) (GJ11053). 11 b % #7£# % B, £
Jf Xantphos*CoBr> (0.0041 g, 0.0051 mmol), ¥ % (0.50 mL, 2.0 M), = K&} (185 uL,
0.99 g/mL, 1.0 mmol), NaBHEt; (/4 & #% 7 7%, 1.0 M) (15 pL, 0.015 mmol) LA K 1-&-3-7
WA (130 uL, 1.1 g/mL, 1.0 mmol), B S KN 2 /Nit, Z J5, £ /7 4-Ld+CoBr: (0.0314
g, 0.050 mmol), NaBHEt; (I & % "%, 1.0 M) (150 pL, 0.15 mmol) L% HBpin (300 pL,
0.88 g/mL, 97%, 2.0 mmol), #HEA R 4 /Net. ZJE, 18 RARMWNG HE/ LR L8 =
4/1 (RAR) (20 mL) # K, HFEERLKRBREEEUA, FAABEB/CRE = 4/1
(A t) (20 mL x 2) #£#% . 'HNMR # 2 R K E&EE (>201). &G, WABBEA
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B/ B LB =40/1 (RAREL) A EERL A, i bk AR EAT 2 B 15 2 4-2k (0.2798 g, 0.62
mmol, 62% yield). # @ HR KA. IR (cm™): 3067, 2978, 2926, 2125, 1592, 1428, 1353. 'H
NMR (400 MHz, CDCl3): d 7.56-7.49 (m, 4H), 7.39-7.29 (m, 6H), 7.17 (s, 1H), 7.13-7.09 (m,
1H), 7.08-7.04 (m, 2H), 4.78 (dd, J = 4.0, 3.6 Hz, 1H), 2.48 (dd, J = 10.0, 6.0 Hz, 1H), 1.80 (ddd,
J=14.4,10.0,3.6 Hz, 1H), 1.46 (ddd, J=14.4, 6.0, 4.0 Hz, 1H), 1.131 (s, 6H), 1.126 (s, 6H); *C
NMR (100 MHz, CDCl3): 147.0, 135.22, 135.17, 134.2, 134.1, 134.0, 129.6, 129.5, 129.4, 128.1,
127.9,126.2, 125.4, 83.6,27.0, 24.6, 24.5, 15.1. HRMS (ESI) calculated for [C26H30BCINaO,Si]"
(M+Na") requires m/z 471.1694, found m/z 471.1690.

MeO opin SiHPh, (2-(3-Methoxyphenyl)-2-(4,4,5,5-tetramethyl-1,3,2-
\(j/V dioxaborolan-2-yl)ethyl)diphenylsilane (4-21) (GJ11046). 1 F
W AREEME B, £ Xantphos*CoBr2 (0.0041 g, 0.0051 mmol), F
% (0.50mL, 2.0 M), — ¥ & ¥ (185 uL, 0.99 g/mL, 1.0 mmol), NaBHEt; (4 & % " 7 7, 1.0
M) (15 uL, 0.015 mmol) PLK 1-Z % E-3-F A& £ K (132 pL, 1.0 g/mL, 1.0 mmol), E A
R Rz 2 /Net, Z J5, 1 4-Ld+CoBr2 (0.0314 g, 0.050 mmol), NaBHEt; (0 & #k % A 7, 1.0
M) (150 pL, 0.15 mmol) A% HBpin (300 pL, 0.88 g/mL, 97%, 2.0 mmol), # &K i 4 /)5
e 25, WMRABMNAEE/ B TE =4/1 (KAL) Q0mL) # K, iRt
IR E BN, BAAME/ R OB =4/1 (R IL)(20mLx2) ##%. 'HNMR # % K 5
XEEEME (>201). &Ja, A mME/ZEBCE =100/1 246 mE/ B8R 8 =30/1 (KH
B AR A, 33k B AR B AT 4 42 2 4-21 (0.3673 g, 0.83 mmol, 83% yield). T
R, IR (em™): 3067, 2978, 2123, 1599, 1355, 1325. 'H NMR (400 MHz, CDCl3): 6 7.57-
7.49 (m, 4H), 7.39-7.28 (m, 6H), 7.13 (dd, J = 8.0, 7.6 Hz, 1H), 6.79 (d, J = 7.6 Hz, 1H), 6.75-
6.72 (m, 1H), 6.69-6.62 (m, 1H), 4.78 (dd, J = 4.4, 3.2 Hz, 1H), 3.74 (s, 3H), 2.49 (dd, J = 10.0,
6.0 Hz, 1H), 1.81 (ddd, J= 14.4, 10.0, 3.2 Hz, 1H), 1.49 (ddd, J = 14.4, 6.0, 4.4 Hz, 1H), 1.14 (s,
6H), 1.13 (s, 6H); '3C NMR (100 MHz, CDCls): 6 159.5, 146.5, 135.25, 135.20, 134.5, 134.4,
129.44, 129.42, 129.1, 127.9, 120.5, 113.4, 111.0, 83.4, 55.0, 27.1, 24.6, 24.5, 15.3. HRMS (EI)
calculated for C27H33BOsSi]" (M+) requires m/z 444.2292, found m/z 444.2294.
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e Bpin P, (2-(3,5-Dimethylphenyl)-2-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)ethyl)diphenylsilane (4-2m) (GJ11047). &% t
Me WAFEEME B, #/F Xantphos*CoBr (0.0041 g, 0.0051 mmol), F
# (0.50 mL, 2.0 M), — F &} (185 uL, 0.99 g/mL, 1.0 mmol),
NaBHEt; (1 4 % " A 7, 1.0 M) (15 pL, 0.015 mmol) VL& 1-Z 4 #£-3,5- = F % (130 uL, 1.0
g/mL, 1.0 mmol), HEAM KN 2 /Not. ZJa, #F 4-Ld*CoBr; (0.0317 g, 0.051 mmol),
NaBHEt; (4 & vk 8 % 9%, 1.0 M) (150 pL, 0.15 mmol) UL % HBpin (300 pL, 0.88 g/mL, 97%,
2.0 mmol), FEANRI 4 /Net. ZJ5, WRMBEMWMANA @B/ R OB =4/1 (KAL) (20
mL) BX, FABEIHERIEREFFEAR, FALER/CKROE =4/1 (KAL) (20 mL x
2) %% . 'THNMR # & K b KB BHE (>20/1). & 5, LA @B £ 6 B/ L8 288 =40/1
(RAL) Ay sefis, & i ik 94 BEAT 4 % 45 2] 4-2m (0.4012 g, 0.91 mmol, 91% yield).
R AR, IR (em™): 3067, 2978, 2919, 2121, 1601, 1429, 1354. 'H NMR (400 MHz,
CDCls): § 7.57-7.49 (m, 4H), 7.39-7.28 (m, 6H), 6.80 (s, 2H), 6.73 (s, 1H), 4.79 (dd, J = 4.4,3.2
Hz, 1H), 2.43 (dd, J=10.4, 5.6 Hz, 1H), 2.23 (s, 6H), 1.80 (ddd, J = 14.4, 10.4, 3.2 Hz, 1H), 1.46
(ddd, J=14.4, 5.6, 4.4 Hz, 1H), 1.14 (s, 6H), 1.13 (s, 6H); >*C NMR (100 MHz, CDCl5): 6 144.7,
137.6, 135.3, 135.2, 134.7, 134.5, 129.4, 127.8, 126.9, 125.8, 83.4, 26.8, 24.6, 24.5, 21.3, 15.4.

HRMS (EI) calculated for C23H3sBO:Si]" (M+) requires m/z 442.2499, found m/z 442.2503.

Me e SiHPh, (2-(3,4-Dimethylphenyl)-2-(4,4,5,5-tetramethyl-1,3,2-
MeD/\/ dioxaborolan-2-yl)ethyl)diphenylsilane (4-2n) (GJ11054). & 3 -

WARE#EE B, /5 XantphosCoBr (0.0040 g, 0.0050 mmol), F
% (0.50mL, 2.0 M), =¥ & (185 puL, 0.99 g/mL, 1.0 mmol), NaBHEt; (4 & # " 7 7, 1.0
M) (15 uL, 0.015 mmol) DA K 4-Z #-1,2-= ¥ & (130 uL, 1.0 g/mL, 1.0 mmol), & A kK
K2 /NEF. Z )5, 1 4-Ld*CoBr2 (0.0314 g, 0.050 mmol), NaBHEt; (T & 7% & i, 1.0 M)
(150 pL, 0.15 mmol) bL % HBpin (300 uL, 0.88 g/mL, 97%, 2.0 mmol), #E K 5 4 /Nt
ZJa, WRRERNGEE/BRE =4/1 (RAL) (20mL) &KX, Fi#daERERE
AR, B A mE/ OB OB =4/1 (RAE)(Q0mLx2) %% . '"HNMR # % KA X 35
HEME (>201). &G, A B E R ME/ OB OE =40/1 (RFLEL) AU A, @itk
B AR B AT 4B 4% 2| 4-2n (0.3815 g, 0.86 mmol, 86% yield). # & k& A, IR (cm™): 3067,

2978, 2937, 2121, 1428, 1354. 'TH NMR (400 MHz, CDCls): 6 7.58-7.47 (m, 4H), 7.35-7.24 (m,
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6H), 6.99-6.91 (m, 3H), 4.81 (dd, J = 3.6, 3.2 Hz, 1H), 2.50-2.42 (m, 1H), 2.16 (s, 6H), 1.87-1.77
(m, 1H), 1.51-1.43 (m, 1H), 1.12 (s, 6H), 1.11 (s, 6H); *C NMR (100 MHz, CDCl3): § 142.3,
136.1, 135.20, 135.16, 134.6, 134.4, 133.1, 129.5,129.3, 127.8, 125.2, 83.2,26.4, 24.6, 24.4,19.7,
19.2, 15.6. HRMS (ESI) calculated for [C2sH3sBNaO,Si]" (M+Na") requires m/z 465.2397, found
m/z 465.2400.

N Jpin sitiPh, (2-(3-Chloro-4-methylphenyl)-2-(4,4,5,5-tetramethyl-1,3,2-

D/V dioxaborolan-2-yl)ethyl)diphenylsilane (4-20) (GJ11055). R #& L
e WARERE B, £ Xantphos*CoBr2 (0.0040 g, 0.0050 mmol), ¥
% (0.50mL, 2.0 M), — ¥ & ¥ (185 puL, 0.99 g/mL, 1.0 mmol), NaBHEt; (I & # " 7 7, 1.0
M) (15 uL, 0.015 mmol) DA K 2-F-4-7 %% 1-F & (136 pL, 1.1 g/mL, 1.0 mmol), E S A
JRL 2 /NEF. 2 )&, 1% A 4-Ld+CoBr» (0.0313 g, 0.050 mmol), NaBHEt; (74 & #k "8 %, 1.0
M) (150 pL, 0.15 mmol) LA % HBpin (300 uL, 0.88 g/mL, 97%, 2.0 mmol), # & K 5 4 /)5
it ZJ5, BRMBMNFmE/ B E =4/1 (RFELL)(Q0mL) # K, Fi#idakidE
M Eeb BT, BAGHE/C8RLE =4/1 (RFE) 20mLx2) %% . 'HNMR # € KN
REEFEE (>20/1). &5, LAG B E 7 imE/ L8 L8 =40/1 (RAR ) Ak, @il
iR B AR 2 M 4 B 45 2| 4-2m (0.4014 g, 0.87 mmol, 87% yield), 7o EMKE A, IR (cm™):
3068,2978, 2925, 2124, 1429, 1353. 'H NMR (400 MHz, CDCl3):  7.57-7.47 (m, 4H), 7.36-7.25
(m, 6H), 7.17 (s, 1H), 7.02 (d, J = 8.0 Hz, 1H), 6.96 (d, J = 8.0 Hz, 1H), 4.80 (dd, J = 3.6, 3.6
Hz, 1H), 2.50-2.41 (m, 1H), 2.26 (s, 3H), 1.84-1.74 (m, 1H), 1.50-1.40 (m, 1H), 1.12 (s, 12H);
3C NMR (100 MHz, CDCl3): § 144.1, 135.2, 135.1, 134.3, 134.1, 134.0, 132.5, 130.6, 129.5,
129.4, 128.4, 127.9, 126.3, 83.5, 26.4, 24.6, 24.4, 19.5, 15.3. HRMS (ESI) calculated for
[C27H3:BCINaO,Si]" (M+Na") requires m/z 485.1851, found m/z 485.1870.

Bpin
SiHPh, (2-(Naphthalen-2-yl)-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
OO yl)ethyl)diphenylsilane (4-2p) (GJ11060). & & F £ Ar/EH /E B #4
fEE %, 1# ] Xantphos*CoBr» (0.0041 g, 0.0051 mmol), ®#* (1.0

mL, 1.0 M), Z K&} (185 uL, 0.99 g/mL, 1.0 mmol), NaBHEt; (74 & =k " & 7, 1.0 M) (15
ul, 0.015 mmol) VLK 2-Z %% (0.1523 g, 0.98 mmol), FEAA KA 2 /N, Z )5, # 7 4-
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Ld*CoBr> (0.0311 g, 0.050 mmol), NaBHEt3 (74 &%k "% #, 1.0 M) (150 pL, 0.15 mmol) LA
HBpin (300 pL, 0.88 g/mL, 97%, 2.0 mmol), # &t KA 4 /NoF . Z 5, TE KRB AR\
Bt/ 7.8 B8 =4/1 (A H) 20mL) # K, A REIERTEBR EFHEAA, FRAAHE/ T
B2 B =4/1 (KA H) (20 mL x 2) #E% . 'H NMR # & K K84 (>20/1). & /&
DLA B 2 A s B/ LR LB =40/1 (R H) Ao, @ pa BAT A B &2 4-2p
(0.4321 g, 0.93 mmol, 93% yield). IR (cm™): 3050, 2978, 2927, 2123, 1597, 1429, 1325. 'H
NMR (400 MHz, CDCls): 6 7.77-7.67 (m, 3H), 7.62-7.50 (m, 5H), 7.41-7.25 (m, 9H), 4.87-4.77
(m, 1H), 2.75-2.65 (m, 1H), 2.00-1.88 (m, 1H), 1.65-1.57 (m, 1H), 1.11 (s, 6H), 1.10 (s, 6H);"3C
NMR (100 MHz, CDCls): 6 142.4, 135.24, 135.17, 134.4,134.2, 133.7,131.7,129.5, 129.4, 127.9,
127.7,127.5,127.0, 125.7, 125.6, 124.8, 83.5, 27.2, 24.6, 24.5, 15.1. HRMS (ESI) calculated for
[C30H33BNa0:Si]" (M+Na") requires m/z 487.2241, found m/z 487.2245

GEAR LR RNA Y BB ap-EEMMEARK N
FRAERIE C (FRES M C): 18 25 mL Schlenk KA & m \ A3 W #E 8L 7, 58 B O 4R
EHD, AEWEZHAREMATIE, 258K, EEAULBEZKR. FREEAE
FiRE, ERAWRFI T, HZRAE FKKMWMN 4-LeCoBr, 44 (0.010 mmol, 2.0
mol%), THF (1.0 mL, 0.50 M), = % &} (0.50 mmol, 1.0 equiv.) bl & = Z. & # & 1L 44
(NaBHEt3) (0.030 mmol, 6.0 mol%). [ /5, A MJE (0.50 mmol, 1.0 equiv.) (& 2 & 4 & 7
WA FEZRHE S 4. 25, M0HE THF # T, RAMW A 4-LgeCoBr, L4 4
(0.010 mmol, 2.0 mol%), toulene (0.50 mL, 1.0 M), NaBHEt3 (0.010 mmol, 2.0 mol%), 7l &
#i %% (HBpin) (0.60 mmol, 97%, 1.2 equiv.), &K EH X EZHBE (RAZHIE), &
AR ROAL 6 /NBT o K45 R 5, MG WE/ B LB K, A RO =
BEAA, BRGEE/ R OB RS, ZERRERLN IR EBR, U= FEEEREY
WAR, T 'H NMR # & RN K& B E (a-Si,f-B/f-Si,a-B). & &, LAE BBt/ 8L s
AEBA, BRRENEENTSBRE =Y.

SiHPh,

Boi Diphenyl(1-phenyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
pin

ylethyl)silane (4-3a) (CZY8152). W 4E F A7 E#1E C, £ 4-Le*CoBr It
A4 (0.0059 g, 0.010 mmol), THF (1.0 mL, 0.50 M), — K ##% (93 pL, 0.99 g/mL, 0.50 mmol),

Ph

NaBHEt; (145 "7 7%, 1.0 M) (30 pL, 0.030 mmol) PAFFE Z % (55 pL, 0.93 g/mL, 0.50
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mmol), HEEAMNRE 5 44, 25, 1 4-LgeCoBr: F. 447 (0.0065 g, 0.010 mmol), ¥ ¥
(0.50 mL, 1.0 M), NaBHEt3 (8 &7k " /& 7%, 1.0 M) (10 uL, 0.010 mmol) L% HBpin (90 L,
0.88 g/mL, 97%, 0.60 mmol) , # AN 6 /N, ZJa, 8 R E MmN G bt/ 7 8 7.8
=8/1 (R M) (20mL) # K, HELERTEGR EEEAA, BALmE/ZRE =4/1
(A ) (Q0mL x2) #E%. 'HNMR # & K X BEHEME (20/1). /5, A HE E 4w
Bt/ 7B LB = 50/1 (RAREL) Ao Al, 13 Peig A EAT 4 % 15 2] 4-3a (0.1783 g, 0.43
mmol, 86% yield). & B & . M.p. 62.5-64.5°C. IR (cm™): 3061, 2982, 2926, 2865, 2121, 1363.
'H NMR (400 MHz, CDCl3): 6 7.55-7.50 (m, 2H), 7.41-7.29 (m, 6H), 7.26-7.21 (m, 2H), 7.14-
7.08 (m, 2H), 7.05-7.00 (m, 1H), 6.69-6.95 (m, 2H), 4.82 (d, J= 3.2 Hz, 1H), 2.97 (ddd, J = 10.0,
6.4, 3.2 Hz, 1H), 1.40-1.28 (m, 2H), 1.02 (s, 6H), 0.96 (s, 6H); *C NMR (100 MHz, CDCls): ¢
143.9, 135.8, 135.7, 133.2, 132.9, 129.6, 129.4, 128.2, 127.81, 127.80, 127.6, 124.7, 83.0, 28.2,
24.7,24.4, 13.2. HRMS (ESI) calculated for [C26H31BNaO>Si]" (M+Na") requires m/z 437.2084,

found m/z 437.2078.
SiHPh,
Bpin Diphenyl(2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1-(p-
" tolyl)ethyl)silane (4-3b) (CZY9058). 1R1E F X #riE#1E C, FH 4-
e

Le+CoBr: Bt 447 (0.0060 g, 0.010 mmol), THF (1.0 mL, 0.50 M), —
FEEWE (93 pL, 0.99 g/mL, 0.50 mmol), NaBHEt; (79 & #k " % &, 1.0 M) (30 pL, 0.030 mmol)
PLR 1-Z % 4-F % (63 pL, 0.92 g/mL, 0.50 mmol), HAMNKL 5 448, 2 )5, £ 4-
LgCoBr; L 447 (0.0065 g, 0.010 mmol), ¥ & (0.50 mL, 1.0 M), NaBHEt3 (8 &, "k "8 V& /& ,
1.0 M) (10 pL, 0.010 mmol) LL % HBpin (90 uL, 0.88 g/mL, 97%, 0.60 mmol) , A&t K iz
6 /NBY. ZJE, MRAEANG mE/ B ZEE = 8/1 (RA) 20 mL) # K, FiE LR
WM EHEAR, BRA A BB/ R OEE =4/1 (RAL)(Q0mLx2) %%, 'HNMR # <
R X B EEE (15/1). &5, WA mEZE A mE/ L8R 8 =100/1 (RFH) A EEA,
i 3T bRk B AE B AT 4B 15 2 4-3b (0.1706 g, 0.40 mmol, 80% yield). 7o & R k. IR (cm”
1: 3055, 2981, 2924, 2121, 1364, 1327. "H NMR (400 MHz, CDCl3): 8 7.54-7.49 (m, 2H), 7.40-
7.29 (m, 6H), 7.27-7.22 (m, 2H), 6.92 (d, J = 8.0 Hz, 2H), 6.86 (d, J = 8.0 Hz, 2H), 4.81 (d, J =
3.2 Hz, 1H), 2.93 (ddd, J = 10.0, 7.6, 3.2 Hz, 1H), 2.24 (s, 3H), 1.34-1.27 (m, 2H), 1.03 (s, 6H),
0.98 (s, 6H); 3*C NMR (100 MHz, CDCls): d 140.7, 135.8, 135.7, 133.9, 133.5, 133.1, 129.5,
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129.4, 128.5, 128.0, 127.7, 127.6, 83.0, 27.5, 24.7, 24.4, 20.9, 13.5. HRMS (ESI) calculated for
[C27H33BNa0:Si]" (M+Na") requires m/z 451.2241, found m/z 451.2237.

SiHPh, (1-(4-Fluorophenyl)-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
Bpin yDethyl)diphenylsilane (4-3¢) (CZY8181). R 1% F A ArE#1E C, £ A
F 4-Le*CoBr: Bt 47 (0.0061 g, 0.010 mmol), THF (1.0 mL, 0.50 M), —

FEWE (93 pL, 0.99 g/mL, 0.50 mmol), NaBHEt; (79 & ¥k "7, 1.0 M) (30 pL, 0.030 mmol)
PAR 1-Z % 4-8K (0.0608 g, 0.51 mmol), BEZA KA 5 494, ZJ5, £ F 4-Lg*CoBr>
241 (0.0063 g, 0.010 mmol), ¥ #* (0.50 mL, 1.0 M), NaBHEt; (70 & %% %, 1.0 M) (10
uL, 0.010 mmol) LA % HBpin (90 pL, 0.88 g/mL, 97%, 0.60 mmol) , #E KA 6 /Nif, Z
Ja, MR BEAMNG MEB/ R 8 =8/1 (RFREL) 20 mL) # XK, il aER KR E5
‘K, BAGWE/ZB]RE =41 (FRHL)(20mLx2) #i%k. 'THNMR # & K5 X ik
B (16/1). &G, LA mEE A mE/ B OB =50/1 (WAL A kiR, @dkEn
A EM A B 52| 4-3¢(0.1788 g, 0.41 mmol, 82% yield). & & [E . M.p. 64.0-65.7 °C. IR (cm’
1:3061, 2982, 2926, 2121, 1599, 1507, 1363. '"H NMR (400 MHz, CDCls): 6§ 7.54-7.50 (m, 2H),
7.41-7.30 (m, 6H), 7.28-7.22 (m, 2H), 6.94-6.88 (m, 2H), 6.85-6.78 (m, 2H), 4.80 (d, J = 2.8 Hz,
1H), 2.95 (td, J = 8.8, 2.8 Hz, 1H), 1.31 (d, J = 8.8 Hz, 2H), 1.03 (s, 6H), 0.97 (s, 6H); '*C NMR
(100 MHz, CDCls): 6 160.6 (d, J = 241 Hz, 1C), 139.5 (d, J = 4 Hz, 1C), 135.7, 135.6, 132.9,
132.6, 129.7, 129.6, 129.3 (d, J = 8 Hz, 1C), 127.9, 127.7, 114.5 (d, J= 21 Hz, 1C), 83.1, 27.4,
247, 243, 13.4; F NMR: (376 MHz, CDCl;): § -119.1. HRMS (ESI) calculated for
[C26H30BFNaO,Si]" (M+Na") requires m/z 455.1990, found m/z 455.1991.

SiHPh,

Bpin (1-([1,1'-Biphenyl]-4-yl)-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)ethyl)diphenylsilane (4-3d) (CZY9006). 1R A7 E#(E C, &
J 4-Le=CoBr: B2 441 (0.0059 g, 0.010 mmol), THF (1.0 mL, 0.50 M),

Ph

ZRERE (93 pL, 0.99 g/mL, 0.50 mmol), NaBHEt; (1 & #% *8% i#%, 1.0 M) (30 pL, 0.030 mmol)
PLE 4-Z W #-1-F E % (0.0888 g, 0.50 mmol) WIZEFE 0°C &BmA, FTEBRMN S5 44,

Z J&, £ 4-Lg+CoBr B2 447 (0.0065 g, 0.010 mmol), ¥ % (0.50 mL, 1.0 M), NaBHEt; (J
S PR IE W, 1.0 M) (10 pL, 0.010 mmol) A& HBpin (90 pL, 0.88 g/mL, 97%, 0.60 mmol) ,

AR 6 /Not, 2 )5, MRNEMNFAEE/CBKROE = 8/1 (M) (20 mL) # X,
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FRAHRGTER EEEAR, BALME/ LB LB = 4/1 () (20 mL x 2) #k,
'THNMR # % R X3 F % (20/1). &G, A mE 2 A /08K L8 =50/1 (R )
KRR A, I B AR B AT 4 B 13 3 4-3d (0.1967 g, 0.40 mmol, 80% vyield). & & &1k,
M.p. 126.2-127.6 °C. IR (cm™): 3060, 2982, 2927, 2121, 1363, 1326; "HNMR (400 MHz, CDCls):
87.55 (d, J="17.2 Hz, 4H), 7.43-7.22 (m, 13H), 7.05 (d, J = 8.4 Hz, 2H), 4.86 (d, J=2.8 Hz, 1H),
3.03 (ddd, J=10.0, 6.4, 2.8 Hz, 1H), 1.44-1.31 (m, 2H), 1.03 (s, 6H), 0.97 (s, 6H); *C NMR (100
MHz, CDCl3): 0 143.2, 141.2, 137.4, 135.8, 135.7, 133.1, 132.8, 129.6, 129.5, 128.63, 128.55,
127.8, 127.6, 126.75, 126.73, 126.4, 83.1, 27.9, 24.7, 24.4, 13.2. HRMS (ESI) calculated for
[C32H35BNa0,Si]" (M+Na") requires m/z 513.2397, found m/z 513.2398.
SiHPh,

Bpin (1-(4-Methoxyphenyl)-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
Voo yDethyl)diphenylsilane (4-3¢) (CZY8168). 1R LR iF##EME C,

£ A 4-Le*CoBr2 B2 447 (0.0059 g, 0.010 mmol), THF (1.0 mL, 0.50

M), ZF&EK (93 pL, 0.99 g/mL, 0.50 mmol), NaBHEt; (7 & #% "4 % %, 1.0 M) (30 pL, 0.030
mmol) PAK 1-Z 0 E-4-F A E %K (0.0667 g, 0.50 mmol), HEANK N 5 44, 2 /5, £
4-Lg+CoBr: B2 441 (0.0064 g, 0.010 mmol), ¥ & (0.50 mL, 1.0 M), NaBHEt3 (I & # ' 7
W&, 1.0 M) (10 pL, 0.010 mmol) LA % HBpin (90 pL, 0.88 g/mL, 97%, 0.60 mmol) , #E 1k
KR 6 /Not o Z )5, 18R AN R B/ 8 8 =8/1 (KA ) (20mL) #F X, HFiEiL
R ER EE BT, FA G mE/ B O =4/1 (R ) (20mL x 2) %% . 'HNMR
B R KB (20/1). &G, A WEBEA @B/ R 8 =30/1 (W) A3k
7, 3T b A B AT 4% 15 2 4-3e (0.1921 g, 0.43 mmol, 86% yield). & & B 1k . M.p. 66.2-
67.8 °C. IR (cm™): 3061, 2983, 2929, 2836, 2119, 1509, 1326. 'H NMR (400 MHz, CDCL): ¢
7.55-7.49 (m, 2H), 7.40-7.29 (m, 6H), 7.27-7.22 (m, 2H), 6.89 (d, J = 8.8 Hz, 2H), 6.68 (d, J =
8.8 Hz, 2H), 4.81 (d, J= 2.8 Hz, 1H), 3.73 (s, 3H), 2.91 (td, J = 8.4, 2.8 Hz, 1H), 1.30 (d, J = 8.4
Hz, 2H), 1.03 (s, 6H), 0.98 (s, 6H); '*C NMR (100 MHz, CDCl3): 6 157.0, 135.9, 135.8, 135.7,
133.4,133.1, 129.5, 129.4, 129.0, 127.8, 127.6, 113.3, 83.0, 55.2, 27.0, 24.8, 24.4, 13.6. HRMS
(ESI) calculated for [C27H33BNaO;3Si]" (M+Na") requires m/z 467.2190, found m/z 467.2188.
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SiHPh,

Bpin Diphenyl(2-(4.,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1-(o-

tolyl)ethyl)silane (4-3f) (CZY8188). R LA Fr/E#(E C F/EH %
Jil 4-Le*CoBr, Bt 447 (0.0060 g, 0.010 mmol), THF (1.0 mL, 0.50 M), —

Me

FREWE (93 pL, 0.99 g/mL, 0.50 mmol), NaBHEt; (I & ¥k ## v, 1.0 M) (30 pL, 0.030 mmol)
PAR 1-Z 4 #-2-F % (63 uL, 0.92 g/mL, 0.50 mmol), HEAMNK A 5 44, 25, ) 4-
Lg*CoBr, . &4 (0.0160 g, 0.025 mmol), ¥ (0.50 mL, 1.0 M), NaBHEt3 (I & #k % /& &,
1.0 M) (25 pL, 0.025 mmol) A% HBpin (90 pL, 0.88 g/mL, 97%, 0.60 mmol) , A& K i
16 /Not. Z 5, MR MEMAN A BB/ OB 2 =8/1 (A EL) (20 mL) K, Fif 3t & K
W BN, BALWEB/ LR IE =4/1 (KB H)(20mLx2) %% . 'HNMR # %
RN R Bk W (>20/1). &5, DAG B 20 B/ OB L8 =50/1 (AR s R,

R T AR B AT % 45 2 4-3f(0.1803 g, 0.42 mmol, 84% yield), 7o & R & A, IR (cm
1); 3062, 2980, 2935, 2121, 1363, 1324. 'TH NMR (400 MHz, CDCl3): 6 7.56-7.51 (m, 2H), 7.42-
7.27 (m, 6H), 7.24-7.19 (m, 2H), 7.07-7.02 (m, 1H), 7.00-6.92 (m, 3H), 4.78 (d, J= 3.2 Hz, 1H),
3.14 (ddd, J=11.6, 5.6, 3.2 Hz, 1H), 2.09 (s, 3H), 1.41-1.27 (m, 2H), 0.96 (s, 6H), 0.88 (s, 6H);
3C NMR (100 MHz, CDCls): 6 142.4, 135.9, 135.7, 135.4, 133.4, 133.0, 129.6, 129.4, 127.8,
127.5, 127.3, 125.7, 124.5, 82.9, 24.6, 24.2, 23.2, 20.2, 13.5. HRMS (ESI) calculated for
[C27H33BNa0:Si]" (M+Na") requires m/z 451.2241, found m/z 451.2240.

SiHPh, ' (1-(3,4-Dimethylphenyl)-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
e o 2-yl)ethyl)diphenylsilane (4-3g) (CZY8179). R ¥ bR AR /E#1E C,
Me f# f| 4-Le+CoBr2 . 547 (0.0059 g, 0.010 mmol), THF (1.0 mL, 0.50
M), ZKEK (93 uL, 0.99 g/mL, 0.50 mmol), NaBHEt; (70 & ¥k " % %, 1.0 M) (30 pL, 0.030
mmol) VLK 4-Z % F-1,2-ZF % (0.0666 g, 0.51 mmol), HAMR 5 44, 25,
4-Lg+CoBr: B2 447 (0.0063 g, 0.010 mmol), ¥ 7 (0.50 mL, 1.0 M), NaBHEt3 (4 & =k " &
W, 1.0 M) (10 pL, 0.010 mmol) LA & HBpin (90 uL, 0.88 g/mL, 97%, 0.60 mmol) , # &1k
KR 6 /Nt 25, MR RN B/ L8 OB =8/1 (KA ) Q0 mL) # K, FHi#it
FERRITER E4 B, BALHE/ O] O =41 (KA K) (20mL x 2) %% . 'THNMR
i RN Rk FEE (10/1). &, WA mEE G mE/ 8 28 =100/1 (RFLH) 4 At

7, 3T eI AR B AT 48 13 2 4-3g (0.1746 g, 0.39 mmol, 77% yield). 75 & ok & 4K
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(em™): 3059, 2980, 2927, 2859, 2120, 1360, 1325. '"H NMR (400 MHz, CDCls): 6 7.52 (d, J =
6.8 Hz, 2H), 7.40-7.28 (m, 6H), 7.28-7.22 (m, 2H), 6.87 (d, J = 8.0 Hz, 1H), 6.74-6.68 (m, 2H),
4.81 (d,J=2.4 Hz, 1H), 2.90 (td, J = 8.4, 2.4 Hz, 1H), 2.15 (s, 3H), 2.09 (s, 3H), 1.30 (d, J = 8.4
Hz, 2H), 1.03 (s, 6H), 0.98 (s, 6H); *C NMR (100 MHz, CDCl3): § 141.1, 135.9, 135.8, 135.6,
133.6, 133.2, 132.5, 129.6, 129.45, 129.36, 129.0, 127.7, 127.53, 125.51, 83.0, 27.3, 24.7, 24 4,
19.6, 19.2, 13.6. HRMS (ESI) calculated for [C2sH3sBNaO>Si]" (M+Na") requires m/z 465.2397,
found m/z 465.2394.

SiHPh; Methyl 5-(1-(diphenylsilyl)-2-(4,4,5,5-tetramethyl-1,3,2-

MeO,C Bpin
dioxaborolan-2-yl)ethyl)-2-methylbenzoate (4-3h) (CZY8165).
Me WA LR ATERAE CHHERE, ] 4-LeeCoBra L& 47 (0.0059
g, 0.010 mmol), THF (1.0 mL, 0.50 M), — K&} (93 pL, 0.99 g/mL, 0.50 mmol), NaBHEt3
(M 2K HAE R, 1.0 M) (30 uL, 0.030 mmol) LK 5-Z #&&-2-F KK F B FE (0.0874 g,
0.50 mmol), ALK 30 24, Z /5, ] 4-LgCoBr: BEL &4 (0.0095 g, 0.015 mmol),
B (0.50 mL, 1.0 M), NaBHEt3 (4 & k"7 7%, 1.0 M) (15 pL, 0.015 mmol) X % HBpin
(90 uL, 0.88 g/mL, 97%, 0.60 mmol) , FIA MR AL 16 NoF. Z Ja, 18 KR E NG bt/ 2
LB =4/1(20mL) # K, FE L ERITER EZEHEEMT, FACLRKRE 20mLx2) 7%
% . '"HNMR # & R X Bk &M (14/1). &5, WA MEBER M/ O] 8 =20/1 (K
L) AR A, I B4R EAT 4B 15 2] 4-3h (0.1973 g, 0.40 mmol, 81% yield), T
HARAEA. IR (em™): 3061, 2982, 2931, 2858, 2122, 1722, 1362. '"H NMR (400 MHz, CDCls):
d 7.54-7.50 (m, 3H), 7.40-7.30 (m, 6H), 7.29-7.23 (m, 2H), 7.00-6.97 (m, 2H), 4.82 (d, J = 2.8
Hz, 1H), 3.80 (s, 3H), 2.98 (td, J = 8.4, 2.8 Hz, 1H), 2.50 (s, 3H), 1.32 (d, J = 8.4 Hz, 2H), 1.03
(s, 6H), 0.97 (s, 6H); '*C NMR (100 MHz, CDCl3): 6 168.2, 141.4, 136.4, 135.8, 135.7, 132.9,
132.6, 131.7, 131.1, 130.3, 129.6, 129.5, 128.8, 127.8, 127.7, 83.1, 51.5, 27.5, 24.7, 24.4, 21.1,
13.2. HRMS (ESI) calculated for [C20H3sBNaO4Si]" (M+Na") requires m/z 509.2296, found m/z

509.2293.

o S‘HP*‘; _ (1-(3-Chloro-4-methylphenyl)-2-(4,4,5,5-tetramethyl-1,3,2-
pin

dioxaborolan-2-yl)ethyl)diphenylsilane (4-3i) (CZY8184). R 1% it
Me
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AR E CFHIEEE, ) 4-LeCoBr: B2 A4 (0.0059 g, 0.010 mmol), THF (1.0 mL, 0.50
M), — &AW (93 pL, 0.99 g/mL, 0.50 mmol), NaBHEt; (/9 & vk "# V& 7, 1.0 M) (30 uL, 0.030
mmol) DA 2-4-4-Z ) H-1-F £ (0.0743 g, 0.49 mmol), BEA K A 30 44, 25, &
il 4-Lg*CoBr, . 447 (0.0097 g, 0.015 mmol), ¥ #%& (0.50 mL, 1.0 M), NaBHEt; (I & 7k "
i, 1.0 M) (15 pL, 0.015 mmol) LA & HBpin (90 uL, 0.88 g/mL, 97%, 0.60 mmol) , # &
MR B 16 /Not. Z )5, R ABEMNG HE/ BB = 8/1 (KAL) (20 mL) & K, 3
HAERTER EEENA, FALME/LRIE =4/1 (RFRK) 20 mL x 2) %%, !
NMR # % R i K8 (11/1). &G, UAmEiEA@EE/CROE = 100/1 (KR T)
KRR, i e B9 A B AT 4 8 5 %] 4-31 (0.1587 g, 0.34 mmol, 69% yield). & € &k,
M.p. 67.4-68.7 °C. IR (cm™"): 3061, 2981, 2926, 2122, 1362, 1327. '"H NMR (400 MHz, CDCls):
§7.52 (d,J=17.2 Hz, 2H), 7.42-7.31 (m, 6H), 7.30-7.23 (m, 2H), 6.98-6.92 (m, 2H), 6.74 (d, J =
7.6 Hz, 1H), 4.81 (d, J=2.8 Hz, 1H), 2.91 (td, J = 8.8, 2.8 Hz, 1H), 2.27 (s, 3H), 1.28 (d, /= 8.8
Hz, 2H), 1.05 (s, 6H), 0.99 (s, 6H). *C NMR (100 MHz, CDCl3): ¢ 143.4, 135.8, 135.7, 133.6,
132.9, 132.6, 131.9, 130.2, 129.7, 129.6, 128.6, 127.9, 127.7, 126.4, 83.1, 27.5, 24.7, 24.4, 19.5,
13.2. HRMS (ESI) calculated for [C27H32BCINaO,Si]" (M+Na") requires m/z 485.1851, found m/z

485.1846.
5 SiHPth _ (1-(3-Bromo-4-methylphenyl)-2-(4,4,5,5-tetramethyl-1,3,2-
r pin
dioxaborolan-2-yl)ethyl)diphenylsilane (4-3j) (CZY8185). R iE it
Me

FrEREIE C BE1EIAE, ) 4-LeeCoBr 24 #7 (0.0059 g, 0.010
mmol), THF (1.0 mL, 0.50 M), Z— & &} (93 uL, 0.99 g/mL, 0.50 mmol), NaBHEt; (/4 &% "%
i, 1.0 M) (30 uL, 0.030 mmol) LA 2-bromo-4-ethynyl-1-methylbenzene (0.0983 g, 0.50
mmol), AR 30 44, 2 /5, /5 4-Lg*CoBr, Bt 447 (0.0096 g, 0.015 mmol), F %
(0.50 mL, 1.0 M), NaBHEt; (I & % "8 7%, 1.0 M) (15 pL, 0.015 mmol) L% HBpin (90 pL,
0.88 g/mL, 97%, 0.60 mmol) , #EA KA 16 /N, Z 5, RN st/ 8 7B
=8/1 (R t) (20mL) #F X, FELHEKRTIERFHEEUA, B A BB/ IR E =4/1
(RA ) (20 mL x 2) #%% . 'HNMR # & R XS & (8/1). &G, LA mEE A iH
Bt/ OB = 50/1 (RAREL) AR, @b AR EAT 0% 5 2 4-3j (0.1730 g, 0.34
mmol, 68% yield), ¥ & R E A, IR (cm™): 3060, 2981, 2924, 2123, 1364, 1328. 'H NMR

(400 MHz, CDCls): 6 7.54-7.49 (m, 2H), 7.42-7.25 (m, 8H), 7.13 (d, J = 1.6 Hz, 1H), 6.96 (d, J
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= 8.0 Hz, 1H), 6.79 (dd, J = 8.0, 1.6 Hz, 1H), 4.81 (d, /= 3.2 Hz, 1H), 2.90 (ddd, J = 10.0, 7.2,
3.2 Hz, 1H), 2.29 (s, 3H), 1.30-1.25 (m, 2H), 1.05 (s, 6H), 0.99 (s, 6H); 3*C NMR (100 MHz,
CDCls): 6 143.6, 135.8, 135.7, 133.8, 132.8, 132.5, 131.8, 130.1, 129.7, 129.6, 127.9, 127.7, 127.0,
124.3,83.1,27.4,24.7,24.4,22.3,13.4. HRMS (ESI) calculated for [C27H3:BNaBrO,Si]" (M+Na")
requires m/z 529.1346, found m/z 529.1343.

O SiHPh, (1-(Naphthalen-1-yl)-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
O PP Dethyl)diphenylsilane (4-3k) (CZYS175). #14E L #7448/ C Rife
W%, 1#£7 4-LesCoBr, BL 447 (0.0060 g, 0.010 mmol), THF (1.0 mL,
0.50 M), — A& J% (93 uL, 0.99 g/mL, 0.50 mmol), NaBHEt; (79 & 5% # /A 7%, 1.0 M) (30 pL,
0.030 mmol) VLR 1-Z 42 (0.0762 g, 0.50 mmol), AR 5 44, 25, # 4 4-
Lg+CoBr; FE 447 (0.0162 g, 0.025 mmol), ¥ % (0.50 mL, 1.0 M), NaBHEt; (I & vk # VA,
1.0 M) (25 pL, 0.025 mmol) bL% HBpin (90 uL, 0.88 g/mL, 97%, 0.60 mmol) , & 1 K ki
6 /NBT. ZJE, TRMEMANG mE/Z K E = 8/1 (AR HK) Q0 mL) # X, FiEiTEK
WS EHSENR, BAA BB/ R IBE =4/1 ((AFH)(Q0mLx2) %%, 'HNMR # <
KRB RS AEE (20/1), /B, LA BB ERME/ R B =50/1 (KK Ak,
i 3T bR B AT AT 48 15 2 4-3Kk (0.1552 g, 0.33 mmol, 67% yield). # & HR KK, IR (cm”
": 3058, 2981, 2928, 2124, 1361, 1332. "H NMR (400 MHz, CDCl3): 6 8.08 (d, J= 8.0 Hz, 1H),
7.76 (d, J = 8.0 Hz, 1H), 7.58 (d, J = 8.0 Hz, 1H), 7.46 (d, J = 6.8 Hz, 2H), 7.42-7.26 (m, 9H),
7.23-7.17 (m, 2H), 7.10 (d, J = 7.2 Hz, 1H), 4.85 (d, J = 2.0 Hz, 1H), 3.86 (td, J = 8.8, 2.0 Hz,
1H), 1.50 (d, J = 8.8 Hz, 2H), 0.90 (s, 6H), 0.73 (s, 6H); 1*C NMR (100 MHz, CDCls): 6 140.8,
136.0, 135.5, 133.7,133.2,132.9, 131.8, 129.6, 129.5, 128.4, 127.7, 127.6, 125.2, 124.98, 124.58,
124.1, 83.0, 24.5, 24.1, 22.2, 13.8. HRMS (ESI) calculated for [C30H33BNaO,Si]" (M+Na*)
requires m/z 487.2241, found m/z 487.2236.

SiHPh, (1-(Naphthalen-2-yl)-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

OO o yl)ethyl)diphenylsilane (4-31) (CZY8161). #H1E F # 7 1E C, &
| 4-Le+*CoBr F. 447 (0.0061 g, 0.010 mmol), THF (1.0 mL, 0.50 M),
Z KRB (93 uL, 0.99 g/mL, 0.50 mmol), NaBHEt; (1 & #% "8 % i, 1.0 M) (30 pL, 0.030 mmol)
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PAR 2-Z. % # 2 (0.0757 g, 0.50 mmol), BHAMK N 5 448, Z /5, £ 4-Lg*CoBr, It &
1 (0.0064 g, 0.010 mmol), ¥ % (0.50 mL, 1.0 M), NaBHEt; (79 & 5% "8 & 7, 1.0 M) (10 pL,
0.010 mmol) L& HBpin (90 pL, 0.88 g/mL, 97%, 0.60 mmol) , #H A KL 6 /N, Z )5,
6] KRR N e Bt/ B B = 8/1 (R AR EL) (20 mL) &K, F i3 E IRk FH AL
A, BFA B/ CE =4/1 (KAL) Q0mLx2) 2E#%. '"HNMR # % K 5 X 38 £ 4%
(/1. &5, AAmEt EF bt/ 8 8 =30/1 (KAL) M RiAl, @ Pk B 2 AT
4% 12 5| 4-31(0.1653 g, 0.36 mmol, 72% yield). & k& A . IR (cm™): 3056,2979, 2926,
2858, 2121, 1360, 1326. '"H NMR (400 MHz, CDCls): 6 7.74-7.70 (m, 1H), 7.64-7.57 (m, 2H),
7.54-7.50 (m, 2H), 7.40-7.28 (m, 9H), 7.25-7.20 (m, 2H), 7.13 (dd, J = 8.4, 1.6 Hz, 1H), 4.89 (d,
J=2.8 Hz, 1H), 3.16 (ddd, J = 10.8, 6.0, 2.8 Hz, 1H), 1.51-1.37 (m, 2H), 0.96 (s, 6H), 0.89 (s,
6H); *C NMR (100 MHz, CDCl3): 6 141.8, 135.8, 135.7,133.5,133.1, 132.8, 131.5, 129.6, 129.5,
127.8, 127.75, 127.65, 127.4, 127.3, 127.1, 125.7, 125.5, 124.5, 83.0, 28.4, 24.7, 24.3, 13.3;
HRMS (ESI) calculated for [C30H33:BNaO,Si]" (M+Na") requires m/z 487.2241, found m/z
487.2239.

SiHPh,

Bpin (1-(4-(Methylthio)phenyl)-2-(4,4,5,5-tetramethyl-1,3,2-

dioxaborolan-2-yl)ethyl)diphenylsilane (4-3m) (CZYS8182). 1 i%

WARERE C B1EIAE, £ 4-LeCoBr B 447 (0.0061 g,0.010
mmol), THF (1.0 mL, 0.50 M), Z & (93 uL, 0.99 g/mL, 0.50 mmol), NaBHEt; (1Y & "% *§
R, 1.0 M) (30 pL, 0.030 mmol) LUK (4-Z M EEK E)(F E)m bt (0.0740 g, 0.50 mmol), &
AR R 30 4. ZJE, £ 4-LgeCoBr, EL447 (0.0097 g, 0.015 mmol), ¥ & (0.50 mL,
1.0 M), NaBHEt; (I & ¥k "#¥%, 1.0 M) (15 uL, 0.015 mmol) L% HBpin (90 pL, 0.88 g/mL,
97%, 0.60 mmol) , BIEA R A 16 NEF. Z )5, [ R EMNG mEt/ LB LE = 4/1 (20
mL) #F X, FETERLEREFEELNN, BACKRE =4/1 20mLx2) ##% . 'HNMR
e RN Rk FEME (20/1). &G, AR ERME/OBRE =10/1 (REHL) &k
7, 33k W9 AR B AT 4 E 45 2] 4-3m (0.1722 g, 0.37 mmol, 75% yield). 7o ik k. IR
(cm™): 3062, 2982, 2925, 2852, 2120, 1361, 1325. '"H NMR (400 MHz, CDCl3): § 7.54-7.50 (m,

MeS

2H), 7.41-7.29 (m, 6H), 7.28-7.23 (m, 2H), 7.06 (d, J= 8.4 Hz, 2H), 6.90 (d, J = 8.4 Hz, 2H), 4.81
(d, J=2.8 Hz, 1H), 2.94 (td, J = 8.4, 2.8 Hz, 1H), 2.41 (s, 3H), 1.31 (d, J = 8.4 Hz, 2H), 1.03 (s,

6H), 0.98 (s, 6H); *C NMR (100 MHz, CDCl3): 6 141.4, 135.8, 135.7,133.7, 133.1, 132.7, 129.6,
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129.5, 128.7, 127.8, 127.6, 127.0, 83.1, 27.7, 24.7, 24.4, 16.7, 13.2. HRMS (ESI) calculated for
[C27H33BNa02SSi]" (M+Na") requires m/z 483.1962, found m/z 483.1956.

SiHPh; . (4-(1-(Diphenylsilyl)-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

P yl)ethyl)phenyl)methanol (4-3n) (CZY8183). 1R A ArEH1E C

T %, {#f 4-Le+CoBr 547 (0.0060 g, 0.010 mmol), THF

(1.0 mL, 0.50 M), =% & }% (93 L, 0.99 g/mL, 0.50 mmol), NaBHEt; (M & # V& %, 1.0 M)
(30 uL, 0.030 mmol) LA K (4-7 e FE K E)F B (0.0668 g, 0.51 mmol), & AR AL 30 4%,

Z J&, £l 4-Lg*CoBr FL. 441 (0.0095 g, 0.015 mmol), ¥ (0.50 mL, 1.0 M), NaBHEt; (¥

HO

Sk B, 1.0 M) (15 uL, 0.015 mmol) A% HBpin (90 pL, 0.88 g/mL, 97%, 0.60 mmol) ,
AR 16 /Not. Z /5, MR EMAN A mE/ B8 = 8/1 20 mL) # K, @i
R ER S B AR, TG mE/ B OE = 1/1 20 mL x 2) %% . 'H NMR # & K
R XM (13/1). % 6, WL LBR 288 4 e B 7, 18 1 Fe 3 WA B AT 2 % 7% %1 4-3n (01553
g, 0.35 mmol, 69% yield), 7o & R E A . IR (cm™): 3446, 3058, 2982, 2925,2121, 1363, 1326.
'H NMR (400 MHz, CDCl3): 6 7.55-7.50 (m, 2H), 7.41-7.30 (m, 6H), 7.28-7.22 (m, 2H), 7.12 (d,
J= 8.0 Hz, 2H), 6.97 (d, J = 8.0 Hz, 2H), 4.81 (d, J = 2.8 Hz, 1H), 4.58 (s, 2H), 2.99 (ddd, J =
10.0, 7.6, 2.8 Hz, 1H), 1.60 (brs, 1H), 1.37-1.29 (m, 2H), 1.03 (s, 6H), 0.97 (s, 6H); *C NMR
(100 MHz, CDCl3): 6 143.6, 137.2, 135.8, 135.7, 133.1, 132.8, 129.6, 129.5, 128.3, 127.8, 127.6,
126.7, 83.0, 65.2, 27.8, 24.7, 24.3, 13.4. HRMS (ESI) calculated for [C27H33BNaO;Si]" (M+Na")
requires m/z 467.2190, found m/z 467.2184.

SiHPh,
Bpin
4-(1-(Diphenylsilyl)-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)ethyl)aniline (4-30) (CZY8164). 1R1E R IF /g1 C RIEFZE,
& | 4-LesCoBr, B2 447 (0.0059 g, 0.010 mmol), THF (1.0 mL, 0.50 M), —# &} (93 uL,

H,N

0.99 g/mL, 0.50 mmol), NaBHEt3 (4 & # " % &, 1.0 M) (30 uL, 0.030 mmol) LK 4-7 k%
KB (0.0583 g, 0.50 mmol), A KA 30 4. ZJa, (£ 4-LgeCoBr, EL&47 (0.0097
g,0.015 mmol), ¥ (0.50 mL, 1.0 M), NaBHEt; (70 & #k "5 %, 1.0 M) (15 pL, 0.015 mmol)
PL % HBpin (90 uL, 0.88 g/mL, 97%, 0.60 mmol) , FREA KB 16 /NoF. Z J5, 16 KA & A0
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N B/ B OB =8/1 (RFH) (20mL) # X, FREA ALK EEEMA, FAA
B/ B OB = 4/1 (RALEL) (20 mL x 2) #E% . 'HNMR # 2 R R FEE (>20/1).
®E, UAdmBEAER/CRGE =10/1 (W) Huefin, BN RENEENS>EE
%] 4-30 (0.1297 g, 0.30 mmol, 61% yield), ## & E &, M.p. 117.6-119.6 °C. IR (cm™): 3456,
3368, 3058, 2981, 2924, 2117, 1622, 1512. 'H NMR (400 MHz, CDCl3): 6 7.54-7.50 (m, 2H),
7.40-7.29 (m, 6H), 7.27-7.22 (m, 2H), 6.78 (d, J = 8.0 Hz, 2H), 6.49 (d, J = 8.0 Hz, 2H), 4.80 (d,
J=2.8 Hz, 1H), 3.43 (brs, 2H), 2.86 (td, J = 8.4, 2.8 Hz, 1H), 1.27 (d, J = 8.4 Hz, 2H), 1.04 (s,
6H), 1.00 (s, 6H); '3C NMR (100 MHz, CDCls): ¢ 143.2, 135.79, 135.76, 133.9, 133.7, 133.3,
129.4,129.3, 128.9, 127.7, 127.5, 115.1, 83.0, 26.9, 24.8, 24.4, 13.6. HRMS (ESI) calculated for
[C26H3:BNNaO,Si]" (M+Na") requires m/z 452.2193, found m/z 452.2193.

SiHPh,

Bpin 5-(1-(Diphenylsilyl)-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)ethyl)-1H-indole (4-3p) (CZY8170). 1R LA FrEE1E C B 1EA
#, f# 5 4-LeCoBr: 2447 (0.0061 g, 0.010 mmol), THF (1.0 mL,

/
N
0.50 M), — % &% (93 uL, 0.99 g/mL, 0.50 mmol), NaBHEt; (70 & #% "8 % &, 1.0 M) (30 pL,
0.030 mmol) LUK 5-Z % F-1H-"% (0.0708 g, 0.50 mmol), A 30 44, 2 /5, £
Jfl 4-Lg+CoBr, T &4 (0.0096 g, 0.015 mmol), ¥ #% (0.50 mL, 1.0 M), NaBHEt; (I & #% "
i, 1.0 M) (15 pL, 0.015 mmol) LA & HBpin (90 uL, 0.88 g/mL, 97%, 0.60 mmol) , # =
R R 16 /Net. Z )5, R E AN F st/ L8 = 8/1 (KAL) (20 mL) # X, 3
ERTEREEENA, BALmE/ OB’ =4/1 (RAHL) (20 mL x 2) s, !
NMR # & R KB F M (>20/1). &G, LA mEEAmE/ O] OB = 10/1 (KAL)
KRR A, I B AR BAT 4B 13 3 4-3p (0.1249 g, 0.28 mmol, 55% yield). 7o 4k K
&, IR (cm™): 3424, 3355, 3058, 2981, 2924, 2119, 1362. 'H NMR (400 MHz, CDCls): 6 7.96
(brs, 1H), 7.55-7.50 (m, 2H), 7.39-7.34 (m, 3H), 7.33-7.26 (m, 4H), 7.24-7.18 (m, 2H), 7.12 (d, J
= 8.4 Hz, 1H), 7.08 (dd, J = 2.8, 2.8 Hz, 1H), 6.84 (dd, J = 8.4, 1.2 Hz, 1H), 6.40-6.36 (m, 1H),
4.87 (d, J=3.2 Hz, 1H), 3.06 (ddd, J = 10.0, 6.4, 3.2 Hz, 1H), 1.46-1.32 (m, 2H), 0.97 (s, 6H),
0.92 (s, 6H); 3*C NMR (100 MHz, CDCls): d 135.9, 135.8, 135.1, 134.0, 133.9, 133.5, 129.4,
129.3,127.9, 127.7, 127.5, 123.7, 123.4, 119.6, 110.2, 102.3, 82.9, 27.6, 24.7, 24.4, 14.2. HRMS
(ESI) calculated for [C23sH3,BNNaO:Si]" (M+Na") requires m/z 476.2193, found m/z 476.2190.
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BEUKTRRNA Y BB a,0-B S/ AN KB
FREEEE D (FR#4 1 D): 1 25 mL Schlenk KR & fm \ A& BB T, HFF B TR
EHD, REWMEZHAREIRTE, ZEXER, EEAULRE=ZK, FREEAZE
FiRfE, ERAWRE T, WIZKNE FRAMN 4-Le«CoBr2 B 447 (0.010 mmol, 2.0
mol%), THF (1.0 mL, 0.50 M), % (0.50 mmol, 1.0 equiv.) PAK = Z X # A4 (NaBHEt3)
(0.030 mmol, 6.0 mol%). K& /5, A AMIZE (0.50 mmol, 1.0 equiv.) (& 2 KK Z @A) FH &
FWRBE 5 4. ZE, RRWAMWEMN K (HBpin) (0.60 mmol, 97%, 1.2 equiv.)Fn
NaBHEt; (0.050 mmol, 10 mol%), H ¥R EHKAZHEE (RETENE), & 40°C %
B KR 3 /N R4 K G, AT B/ L8 L Be K, FHiE S BRI R IR £ AR
F, FAABE/ LR OB R 25 RREELNREZBER, U= FERERENNF,
T 'THNMR # % R X B % (FE N a-Sio-B). &5, WA mE/ 78 78 4 i
F, BXRENEEN 2 BER =Y.
Ph,HSi Bpin Diphenyl(1-phenyl-1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
ylethyl)silane (4-4a) (CZY8014). . 4E F i R #1E D, £ f 4-Le*CoBr;
A41 (0.0059 g,0.010 mmol), THF (1.0 mL, 0.50 M), = &% (93 pL, 0.99 g/mL, 0.50 mmol),

Ph

NaBHEt; (& 7 "7, 1.0 M) (30 puL, 0.030 mmol) LXK K Z % (55 pL, 0.50 mmol, 0.93
gmL), ALK 5 24 . 2 /&, £ HBpin (90 pL, 0.88 g/mL, 97%, 0.60 mmol) #1
NaBHEt; (1 4wk # v5 3#%, 1.0 M) (50 puL, 0.050 mmol), FHEAA K AL 3 /NBE. Z )5, MK A kK
MNF B/ B B =8/1 (R ) Q0 mL) & K, FETERITEREHELRT, BA
F B/ OB OB =4/1 (R Q0 mL x 2) k., F&E, LA R ER BB/ RO =
100/1 (AR Eb) A R R, 8 3 B 3 W9 A B AT 20 3 75 21| 4-4a(0.1884 g, 0.45 mmol, 91% yield).
B & [E k. "H NMR (400 MHz, CDCl3): § 7.59 (dd, J = 8.0, 1.6 Hz, 2H), 7.39-7.34 (m, 1H),
7.33-7.24 (m, 7H), 7.23-7.16 (m, 4H), 7.11-7.06 (m, 1H), 4.96 (s, 1H), 1.57 (s, 3H), 1.11 (s, 6H),
1.06 (s, 6H); *C NMR (100 MHz, CDCls): 6 143.3, 136.3, 136.0, 133.6, 133.1, 129.5, 129.3,
127.7,127.6, 127.5,127.3, 124.1, 83.4,24.8,24.5,21.4,16.6. ' HNMR L% CNMR ## 5
SCER R AR F . 2
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PhoHSI .
g Bpin Diphenyl(1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1-(p-

tolyl)ethyl)silane (4-4b) (CZY8002). % 4& b A #r/E#E D FHIE A E
£ /| 4-Le*CoBr2 B2 447 (0.0060 g, 0.010 mmol), THF (1.0 mL, 0.50 M),

Me

ZRERE (93 uL, 0.99 g/mL, 0.50 mmol), NaBHEt; (8 & % *8% #%, 1.0 M) (30 pL, 0.030 mmol)
PAR 1-Z 4 #-4-F 2% (63 pL, 0.92 g/mL, 0.50 mmol), ALK 5 447, 2 /5, 4

HBpin (90 pL, 0.88 g/mL, 97%, 0.60 mmol) 2 NaBHEt; (T & #k % /& 7, 1.0 M) (50 pL, 0.050
mmol), T 60°C BANRI 6 /Neto ZJ5, MR ARG B/ LB L =8/1 (AR )
(20 mL) # X, FtETERTEREEENA, FHAL BB/ KRB =4/1 (KAL) (20
mLx2) %%, w/a, UAmBE G W/ L8] 8 =150/1 (KAL) FuiiAl, @ik

By AE AT 4 B 15 31 4-4b (0.2028 g, 0.47 mmol, 95% yield). 702 WKk, IR (cm™): 3049,
2979, 2871, 2140, 1510, 1462, 1376, 1306. 'H NMR (400 MHz, CDCl3): 6 7.62-7.57 (m, 2H),
7.38-7.25 (m, 6H), 7.22-7.13 (m, 4H), 7.01 (d, J= 8.0 Hz, 2H), 4.95 (s, 1H), 2.29 (s, 3H), 1.55 (s,

3H), 1.10 (s, 6H), 1.05 (s, 6H); '>*C NMR (100 MHz, CDCl3): § 140.0, 136.3, 136.1, 133.8, 133.35,
133.28,129.5,129.2, 128.5, 127.5, 127.3, 83.3, 24.8, 24.5, 20.8, 16.7. HRMS (ESI) calculated for
[C27H33BNa0:Si]" (M+Na") requires m/z 451.2241, found m/z 451.2245.

Ph,HSi
(2-(4-Fluorophenyl)-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

F yl)ethyl)diphenylsilane (4-4c) (CZY7177). #H3E F X #r/E# 1€ D, £ A 4-
Le*CoBr Bt 447 (0.0061 g, 0.010 mmol), THF (1.0 mL, 0.50 M), — K%} (93 uL, 0.99 g/mL,
0.50 mmol), NaBHEt; (I & % %75 7%, 1.0 M) (30 pL, 0.030 mmol) DA K 1-Z %k #-4-8 K (57
uL, 1.05 g/mL, 0.50 mmol), EHEESM R 5 24, ZJ&, A HBpin (90 uL, 0.88 g/mL, 97%,
0.60 mmol) #1 NaBHEt; (/4 & 5% % %, 1.0 M) (50 pL, 0.050 mmol), A K AL 3 /NEES

Z )G, BRI B/ L8R L8 =8/1 (KAL) Q0 mL) #E K, F ARt E A £
FRNF, FRAAEE/ R =4/1 (KAL) Q0mL x2) %%, &5, UWAmBER
/OB OB = 150/1 (ARARTL) A SRR A, It a9 AR EAT 0 B 45 2] 4-4e (0.1902 g,
0.44 mmol, 88% yield). 7 ik % & . '"HNMR (400 MHz, CDCls): 6 7.60-7.55 (m, 2H), 7.40-
7.27 (m, 6H), 7.24-7.17 (m, 4H), 6.93-6.87 (m, 2H), 4.94 (s, 1H), 1.55 (s, 3H), 1.11 (s, 6H), 1.07

(s, 6H); 3C NMR (100 MHz, CDCls): 5 160.3 (d, J = 241.8 Hz), 138.8 (d, J = 2.9 Hz), 136.3,
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136.0, 133.3, 132.9, 129.6, 129.4, 128.9, 128.8, 127.5 (d, J = 20.9 Hz), 114.4 (d, J = 20.9 Hz),
83.5,24.8,24.5,20.8,16.9. 'HNMR A% BCNMR %5 Cur R B Ao 2
PhHSI Bpin (1-(4-Chlorophenyl)-1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
ylethyl)diphenylsilane (4-4d) (CZY7184). R & LA #F/EH(E D, 1 A
° 4-Le*CoBr; Bit. 547 (0.0060 g, 0.010 mmol), THF (1.0 mL, 0.50 M), —
FEWE (93 pL, 0.99 g/mL, 0.50 mmol), NaBHEt; (1 &5 & &, 1.0 M) (30 uL, 0.030 mmol)
PR 4-8-1-Z £ (0.0680 g, 0.50 mmol), AN 5 44, /&, # F HBpin (90
uL, 0.88 g/mL, 97%, 0.60 mmol) #1 NaBHEts (% £ 7k "# &7, 1.0 M) (50 pL, 0.050 mmol),
AR 3 /NoF. 25, MR MEMNF HE/ OB ZE = 8/1 (R L) (20 mL) # X,
FE AR LEREEEUA, FHAA BB/ CROE =4/1 (TMD\ ) (20 mL x 2) #¥%.
®Ja, A mEE AR/ R 8 =200/1 (KAL) Ao, &R RS B R
%\ 4-4d (0.2041 g, 0.45 mmol, 91% yield). ¥ & &K . "HNMR (400 MHz, CDCl3): § 7.61-7.55
(m, 2H), 7.41-7.28 (m, 6H), 7.25-7.15 (m, 6H), 4.93 (s, 1H), 1.54 (s, 3H), 1.11 (s, 6H), 1.06 (s,
6H); >*C NMR (100 MHz, CDCl3): 6 142.0, 136.3, 136.0, 133.1, 132.7,129.9, 129.7, 129.5, 128.9,
127.7, 127.6, 127.4, 83.6, 24.8, 24.5, 21.4, 16.6. '"H NMR L% '3C NMR #t % 5 Uik 47 3 42

s 22
%

PhyHSi Bpin (1-(4-Bromophenyl)-1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)ethyl)diphenylsilane (4-d4¢) (CZY7185). R #E A #7/E#EME D, # A
B 4-Le+CoBrz B2 441 (0.0060 g, 0.010 mmol), THF (1.0 mL, 0.50 M), —
FEWE (93 pL, 0.99 g/mL, 0.50 mmol), NaBHEt; (I8 &5 & &, 1.0 M) (30 uL, 0.030 mmol)
PLE 4-R-1-Z 3% (0.0904 g, 0.50 mmol), ALK 5 447, 2 )5, 15 HBpin (90
uL, 0.88 g/mL, 97%, 0.60 mmol) #1 NaBHEt; (/9 & =% # A 7, 1.0 M) (50 pL, 0.050 mmol),
AR 3 /NEF. Z )5, MR MBI mE/ B 28 = 8/1 (KAL) (20 mL) # X,
BRI FEEAT, BRI/ RO =4/1 (WR H) (20 mL x 2) #% .
®a, WA mEBE AR/ R CE =150/1 (KAL) A, & REmE RN, ER
%| 4-4€(0.1936 g, 0.39 mmol, 79% yield). & & E . "HNMR (400 MHz, CDCl3): 6 7.61-7.55

(m, 2H), 7.41-7.28 (m, 8H), 7.25-7.19 (m, 2H), 7.15-7.10 (m, 2H), 4.93 (s, 1H), 1.53 (s, 3H), 1.11
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(s, 6H), 1.06 (s, 6H); °C NMR (100 MHz, CDCls): 6 142.6, 136.3, 136.0, 133.1, 132.7, 130.7,
129.7, 129.5, 129.4, 127.6, 127.4, 118.0, 83.6, 24.8, 24.5, 21.5, 16.6. 'H NMR L% 3C NMR
PAE 5 X HAREATE . 2

PheRS] Bpin (1-([1,1'-Biphenyl]-4-yl)-1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
/ﬂj)< yl)ethyl)diphenylsilane (4-4f) (CZY9007). R LR Ax/E#/E D, £/
o 4-Le+CoBr; 2 £ 47 (0.0060 g, 0.010 mmol), THF (1.0 mL, 0.50 M), =%
W (93 pL, 0.99 g/mL, 0.50 mmol), NaBHEt; (8 &%k "’ & &, 1.0 M) (30 uL, 0.030 mmol)
PLE 1-Z 4 #-4-F E % (0.0888 g,0.50 mmol, 0.93 g/mL), AWK 5 44, 25, #F
HBpin (90 uL, 0.88 g/mL, 97%, 0.60 mmol) #2 NaBHEts (I & #% "8 % #, 1.0 M) (50 uL, 0.050
mmol), #EAMKR 3 /Nt Z /5, WRARMWAG mE/ R OB =8/1 (R L) (20 mL)
AR, FETERITIEREEENN, B A BB/ R OE =4/1 (WR ) (20 mL x 2) #
o B, VBB E R B/ R B = 100/1 (AL L) A veRd s, 18T ek e AE 2 A 4
% 15 3| 4-4£(0.2184 g, 0.45 mmol, 89% yield). # & &K, 'HNMR (400 MHz, CDCl3): § 7.63-
7.58 (m, 4H), 7.49-7.45 (m, 2H), 7.41 (dd, J= 7.6, 7.6 Hz, 2H), 7.38-7.27 (m, 9H), 7.23-7.17 (m,
2H), 4.99 (s, 1H), 1.61 (s, 3H), 1.13 (s, 6H), 1.08 (s, 6H); '*C NMR (100 MHz, CDCls): § 142.6,
141.2, 136.7, 136.3, 136.1, 133.5, 133.0, 129.6, 129.3, 128.6, 128.0, 127.6, 127.3, 126.8, 126.7,
126.3, 83.5,24.8,24.5,21.5, 16.7. '"HNMR DL F CNMR #3485 X ot R E A5 >

Ph,HSi Bpin (1-(4-Methoxyphenyl)-1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
/Ej)< yl)ethyl)diphenylsilane (4-4g) (CZY7192). & L X478 1E D, £

MeO Jil 4-Le*CoBr, FE &4 (0.0061 g, 0.010 mmol), THF (1.0 mL, 0.50 M),
ZREEWRE (93 uL, 0.99 g/mL, 0.50 mmol), NaBHEt; (70 A #% " % &, 1.0 M) (30 uL, 0.030 mmol)
AR - E-4-FEEFK (65uL,1.02g/mL, 0.50 mmol), FEAMK N 5 4. Z/a, #H
HBpin (90 uL, 0.88 g/mL, 97%, 0.60 mmol) #7 NaBHEts (M & # "§ % 7, 1.0 M) (50 uL, 0.050
mmol), T 60°C #EANRA 6 /Neto Z 5, FHERRBMNAHE/ R CE =8/1 (R
(20 mL) #X, HFELERTRREEEAN, FRAABR/CRKRE =41 (RHRLEL) (20
mLx2) %%, &5, UWAMBMEABEY/ZKRZE =100/1 (KAL) A kpiAl, #idkE
EA A AT 4 B 4% 3| 4-4g (0.1840 g, 0.41 mmol, 83% yield). 7 & 84k % f& . '"H NMR (400 MHz,

CDCL): 6 7.61-7.55 (m, 2H), 7.39-7.27 (m, 6H), 7.23-7.14 (m, 4H), 6.81-6.75 (m, 2H), 4.94 (s,
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1H), 3.78 (s, 3H), 1.54 (s, 3H), 1.11 (s, 6H), 1.07 (s, 6H); *C NMR (100 MHz, CDCl3): § 156.6,
136.3, 136.1, 135.2, 133.7, 133.3, 129.5, 129.2, 128.5, 127.5, 127.3, 113.2, 83.4, 55.2, 24.8, 24.5,
20.1,16.9.'"HNMR PL% BCNMR #1855 it i A0 5, 22

PhyHSi Bpin Diphenyl(1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1-(m-
Me©)< tolyl)ethyl)silane (4-4h) (CZY8003). 1 #E L it #r /% 1E D, £ 4-

Le*CoBr Bt 447 (0.0060 g, 0.010 mmol), THF (1.0 mL, 0.50 M), — k&
¥t (93 pL, 0.99 g/mL, 0.50 mmol), NaBHEt3 (4 & "k ¥ % &, 1.0 M) (30 pL, 0.030 mmol) DA
B 1-TpE-3-F EF (65uL,0.92 g/mL, 0.50 mmol), AWK 5 5 44, 2 5, £ F HBpin
(90 uL, 0.88 g/mL, 97%, 0.60 mmol) #1 NaBHEt; (1 & # "8 % #, 1.0 M) (50 pL, 0.050 mmol),
AR 3 /NET, Z )5, MR BN mE/ BB = 8/1 (RF ) (20 mL) # X,
R ERLEREFFEMAN, BRAAER/CRTE =4/1 (WR ) (20 mL x 2) ¥

®Ja, A mE R Ak LR OB =150/1 (AR i, B RN RN S E A

%| 4-4h (0.1786 g, 0.42 mmol, 83% yield). & K& A, IR (cm™): 3048, 2979, 2870, 2141,
1600, 1376. "H NMR (400 MHz, CDCls): § 7.60-7.55 (m, 2H), 7.39-7.26 (m, 6H), 7.23-7.17 (m,
2H), 7.12-7.05 (m, 2H), 7.00 (s, 1H), 6.90 (d, J = 6.8 Hz, 1H), 4.93 (s, 1H), 2.24 (s, 3H), 1.55 (s,
3H), 1.11 (s, 6H), 1.07 (s, 6H); '>*C NMR (100 MHz, CDCl3): § 143.1, 137.0, 136.4, 136.1, 133.7,
133.3, 129.5, 129.2, 128.5, 127.6, 127.4, 127.2, 124.9, 124.7, 83.4, 24.8, 24.5, 21.6, 21.1, 16.6.
HRMS (ESI) calculated for [C27H33BNaO,Si]" (M+Na") requires m/z 451.2241, found m/z
451.2245.

i Ph,HSi Bpin (2-(3-Fluorophenyl)-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
©)< yl)ethyl)diphenylsilane (4-4i) (CZY7180). R A #r/E3%/E D, £ 4 4-
Le*CoBr: ft. &#7 (0.0061 g, 0.010 mmol), THF (1.0 mL, 0.50 M), — * &
$2 (93 pL, 0.99 g/mL, 0.50 mmol), NaBHEt3 (1 & =% & 7, 1.0 M) (30 pL, 0.030 mmol) DA
B 1-Z W #£-3-8 (58 L, 1.04 g/mL, 0.50 mmol), HEA KL 5 44, Z /5, £ /5 HBpin
(90 uL, 0.88 g/mL, 97%, 0.60 mmol) 2 NaBHEt; (79 & vk ", 1.0 M) (50 uL, 0.050 mmol),
AR A 3Nt Z )5, MRMRMANG ME/OBE = 8/1 (M) (20 mL) #X,
FREAEREESR EEEAR, BAL B/ OB = 4/1 (R ) 20 mL x 2) #k,
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®Ja, A mEE A B/ R 8 =150/1 (AR Haefinl, B RENEEN S EE
%| 4-4i (0.1925 g, 0.45 mmol, 89% yield). T4 & K& A . "HNMR (400 MHz, CDCl3): 6 7.62-
7.57 (m, 2H), 7.41-7.28 (m, 6H), 7.24-7.11 (m, 3H), 7.05-6.97 (m, 2H), 6.81-6.75 (tdd, J = 8.4,
2.4, 0.8 Hz, 1H), 4.95 (s, 1H), 1.55 (s, 3H), 1.12 (s, 6H), 1.06 (s, 6H); 3C NMR (100 MHz,
CDCls): 6 162.8 (d, J=243.5 Hz), 146.4 (d, J= 7.4 Hz), 136.3, 136.0, 133.1, 132.6, 129.7, 129.5,
128.8, 128.7 127.5 (d, J = 21.0 Hz), 123.3 (d, J = 2.2 Hz), 114.5 (d, J = 22.7 Hz), 110.9 (d, J =
20.6 Hz), 83.6,24.8,24.5,22.0, 16.5.'HNMR L% >CNMR %35 CEt R & A8 fF. 2

PhaRS Bpin (2-(2-Fluorophenyl)-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
@fj yl)ethyl)diphenylsilane (4-4j) (CZY8010). R kT #H % D, #FH 4-
Le*CoBr; F2 447 (0.0059 g, 0.010 mmol), THF (1.0 mL, 0.50 M), — X & k%
(93 L, 0.99 g/mL, 0.50 mmol), NaBHEt3 (¥ & #k 8 % 7, 1.0 M) (30 pL, 0.030 mmol) DA% 1-
Lk E-2-8.5(57 uL, 1.06 g/mL, 0.50 mmol), FEE KA 5 447, Z &, 1 5 HBpin (150
uL, 0.88 g/mL, 97%, 0.60 mmol) F NaBHEts (/4 & #k "8 % &, 1.0 M) (50 pL, 0.050 mmol),
T 60°C B AR L 16 /NBY . Z J5, TR R KA il B/ 8. 7.8 =8/1 (1RA1EL) (20 mL)
R, FEAHRTIEREEEUA, FHA BB/ R E =4/1 (WR ) (20 mL % 2) %
o B, VBB E R B/ OB LB =200/1 (RALEL) A vERd R, 18T bk B0 AE 2 A 4
% 1% 3| 4-4j (0.1848 g, 0.43 mmol, 85% yield). & k& &, 'HNMR (400 MHz, CDCl;):
J 7.63-7.52 (m, 4H), 7.36-7.29 (m, 2H), 7.28-7.22 (m, 4H), 7.12 (ddd, J = 7.6, 7.6, 1.6 Hz, 1H),
7.07-6.95 (m, 2H), 6.82 (ddd, J = 11.2, 7.6, 1.6 Hz, 1H), 4.88 (d, J = 3.6 Hz, 1H), 1.54 (s, 3H),
1.19 (s, 12H); *C NMR (100 MHz, CDCl3): 6 160.6 (d, J=242.7 Hz), 136.4, 136.2, 133.9, 133.5,
132.3 (d, J=14.6 Hz), 129.3, 129.2, 128.6, 128.5, 127.3, 126.0 (d, J = 8.8 Hz), 123.9 (d, J=2.9
Hz), 114.7 (d, J = 22.7 Hz), 83.4, 24.6, 18.2, 16.3. '"H NMR LL% '3C NMR #iE 5 ¥t 4§ &

HmE. 2

Ph,yHSI .
Me 27! Bpin (1-(3,4-Dimethylphenyl)-1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
ylethyl)diphenylsilane (4-4k) (CZY8007). 1 F ##R/E#1E D, # /4
Me
4-Le*CoBr; i &4 (0.0059 g, 0.010 mmol), THF (1.0 mL, 0.50 M), —
EEWE (93 uL, 0.99 g/mL, 0.50 mmol), NaBHEt; (I & "k "7 7, 1.0 M) (30 L, 0.030 mmol)

PAR 4-T % #-12-Z " E % (0.0652 g,0.50 mmol), HEAK N 5 448, 2 /5, 1 /5 HBpin
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(90 uL, 0.88 g/mL, 97%, 0.60 mmol) F2 NaBHEt; (0 4 % "8 %, 1.0 M) (50 uL, 0.050 mmol),
AR 3 /N, Z )5, MR BMEMNF HE/ OB L8 = 8/1 (R ) (20 mL) # X,
BRI ER EEEAT, BRAHE/OROE =4/1 (WR tt) (20 mL x 2) #%% .
®Ja, A mEBE A @B/ LR OB =200/1 (KAL) Ao, & REmAE RSB R
2| 4-4k (0.1956 g, 0.44 mmol, 88% yield). 7T k& K. IR (cm™): 3070,2979, 2871, 2140,
1501, 1376, 1311. '"H NMR (400 MHz, CDCl3): § 7.61-7.55 (m, 2H), 7.38-7.25 (m, 6H), 7.23-
7.16 (m, 2H), 7.02-6.94 (m, 3H), 4.92 (s, 1H), 2.20 (s, 3H), 2.15 (s, 3H), 1.54 (s, 3H), 1.10 (s,
6H), 1.06 (s, 6H); >*C NMR (100 MHz, CDCls): 6 140.4, 136.4, 136.1, 135.5, 133.9, 133.5, 132.0,
129.4, 129.2, 129.1, 129.0, 127.4, 127.2, 125.0, 83.3, 24.8, 24.5, 20.6, 19.8, 19.2, 16.8. HRMS
(EI) calculated for C2sH3sBO2Si]" (M+) requires m/z 442.2499, found m/z 442.2505.

PhyHSi Bpin (1-(3-Chloro-4-methylphenyl)-1-(4,4,5,5-tetramethyl-1,3,2-

Cl
dioxaborolan-2-yl)ethyl)diphenylsilane (4-41) (CZY7196). 1 & I it 47
HEHAE D REIRE, £F 4-LeCoBra BL 441 (0.0060 g, 0.010 mmol),

THF (1.0 mL, 0.50 M), — & &k (93 pL, 0.99 g/mL, 0.50 mmol), NaBHEt; (7 & #k " V& &,

Me

1.0 M) (30 uL, 0.030 mmol) AR 2-F-4-7 W F-1-F ZE K (0.0751 g, 0.50 mmol), # A K
KL 5 4-4F, Z /5, 18 HBpin (90 pL, 0.88 g/mL, 97%, 0.60 mmol) #7 NaBHEt; (I & #k 7 &
7, 1.0 M) (50 pL, 0.050 mmol), T 60 °C #HEMN KA 6 /Noto Z 5, 1o RBLE AN Bt
JCBR B =8/1 (AR ) (20mL) &K, JHi# AR R FH8ENR, B A @B/ 0B’
LB =4/1 (RARH) (20 mL x 2) sk, &/m, LLA@EBEL B/ R OE =200/1 (KR
) kR, AL ek AR B AT 45 2| 4-41 (0.2019 g, 0.44 mmol, 87% yield). % # &
R . IR (em™): 3070, 2978, 2872, 2140, 1604, 1376, 1310. 'TH NMR (400 MHz, CDCls):
07.59 (d, J=7.2 Hz, 2H), 7.41-7.29 (m, 6H), 7.26-7.19 (m, 3H), 7.07-7.02 (m, 2H), 4.93 (s, 1 H),
2.32 (s, 3H), 1.53 (s, 3H), 1.11 (s, 6H), 1.06 (s, 6H); '*C NMR (100 MHz, CDCls): § 142.8, 136.3,
136.0,133.9, 133.2, 132.8, 131.3,130.1, 129.7, 129.4, 127.9, 127.6, 127.4, 126.1, 83.5, 24.8, 24.5,
21.0,19.4, 16.6. HRMS (ESI) calculated for [C27H3BCINaOSi]" (M+Na") requires m/z 485.1851,
found m/z 485.1849.
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o PhaHS Boin (1-(3-Bromo-4-methylphenyl)-1-(4,4,5,5-tetramethyl-1,3,2-

dioxaborolan-2-yl)ethyl)diphenylsilane (4-4m) (CZY7197). & #& it

W ERIEIE %, £ )5 4-LeeCoBr: L 447 (0.0061 g, 0.010 mmol),
THF (1.0 mL, 0.50 M), — &% (93 uL, 0.99 g/mL, 0.50 mmol), NaBHEt; (T & X " /5 &,
1.0 M) (30 uL, 0.030 mmol) DA K 2-iR-4-7 % F-1-F ZE K (0.0981 g, 0.50 mmol), & A K
RS 44, ZJ5, 1 F HBpin (90 uL, 0.88 g/mL, 97%, 0.60 mmol) F2 NaBHEt; (7 & =% " &
#, 1.0 M) (50 pL, 0.050 mmol), T 60 °C #iAMN R 6 /Neto Z J5, W KB A N\ A i Bt
/G B =8/1 (k) 20mL) # XK, H@ENERTEREEBAN, FHA BB/ R
LB =4/1 (RFE) Q0 mL x 2) k. ®/a, AR E G MR/ LK OE =200/1 (R
) A A, 18 bR B AR E AT % 4% 2 4-4m (0.1721 g, 0.34 mmol, 67% yield). 3 # &
BRI A, IR (em™): 3069, 2979, 2873, 2140, 1488, 1429, 1312. 'H NMR (400 MHz, CDCl;):

Me

07.58(d,J=7.6 Hz, 2H), 7.41-7.28 (m, 7H), 7.23 (dd, J= 7.6, 7.6 Hz, 2H), 7.09 (dd, J = 8.0, 1.6
Hz, 1H), 7.04 (d, J = 8.0 Hz, 1H), 4.92 (s, 1H), 2.34 (s, 3H), 1.52 (s, 3H), 1.11 (s, 6H), 1.06 (s,
6H); *C NMR (100 MHz, CDCls): 6 143.0, 136.3, 136.0, 133.2, 132.8, 131.2, 129.9, 129.7, 129.5,
127.6, 127.4, 126.7, 124.6, 83.5, 24.8, 24.5, 22.2, 16.6. HRMS (ESI) calculated for
[C27H3:BBrNaO»Si]" (M+Na") requires m/z 529.1346, found m/z 529.1343.

cl PhahS Bpin (1-(3,4-Dichlorophenyl)-1-(3,3,4,4-tetramethylborolan-1-
CID)< yDethyl)diphenylsilane (4-4n) (CZY8004). 1% 1% I 3 AR/ # 1 D R4 1E

#%, £ 7 4-Le*CoBr: B2 A4 (0.0060g, 0.010 mmol), THF (1.0 mL, 0.50
M), ZHE ¥ (93 uL, 0.99 g/mL, 0.50 mmol), NaBHEt; (79 & #% VA 7%, 1.0 M) (30 uL, 0.030
mmol) VLK 12-Z&-4-ZH#EFK (0.0856g,0.50 mmol), FHA K 30 44, 25, 4
HBpin (90 pL, 0.88 g/mL, 97%, 0.60 mmol) #2 NaBHEt; (74 & #X & &, 1.0 M) (50 uL, 0.050
mmol), AN 3 /Nt ZJE, HRARMNG HE/ R B =8/1 (R ) (20 mL)
BXR, FRAHEBTEREEENA, FAAME/ R 8 =4/1 (R T)(20mLx2) #*
o B, UUB B E A B/ BR LB =200/1 (R ALEL) A ERE R, 33T bR B AR B AT 4
% 1% 2| 4-4n (0.1686 g, 0.35 mmol, 70% yield). 7 & HKE A . IR (cm™): 3069, 2980, 2875,
2140, 1585, 1469, 1312. 'H NMR (400 MHz, CDCls): 6 7.58 (d, J = 7.2 Hz, 2H), 7.42-7.21 (m,
10H), 7.09 (dd, J = 8.4, 2.0 Hz, 1H), 4.92 (s, 1H), 1.52 (s, 3H), 1.12 (s, 6H), 1.06 (s, 6H); '*C

NMR (100 MHz, CDCl): ¢ 144.2, 136.2, 135.9, 132.6, 132.2, 131.6, 129.9, 129.7, 129.3, 129.3,
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127.8, 127.7, 127.5, 1273, 83.7, 24.8, 24.5, 21.8, 16.6. HRMS (ESI) calculated for
[C26H20BC1NaO,Si]" (M+Na") requires m/z 505.1305, found m/z 505.1305.

PhyHSi Bpin (1-(Naphthalen-1-yl)-1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
ylethyl)diphenylsilane (4-40) (CZY8071). R4 A ArE# 1F D 1%,

O % Al 4-Le*CoBr2 B2 447 (0.0059 g, 0.010 mmol), THF (1.0 mL, 0.50 M), =
FAE)E (93 pL, 0.99 g/mL, 0.50 mmol), NaBHEt; (4 & vk %%, 1.0 M) (30

uL, 0.030 mmol) PLF 1-Z &2 (0.0759 g, 0.50 mmol), BHEAMK R 5 440, 2 /5, 4
HBpin (150 pL, 0.88 g/mL, 97%, 1.0 mmol) 2 NaBHEt; (I8 & #k &, 1.0 M) (150 pL, 0.15
mmol), T 60 °C A KR 16 /Not. Z 5, M RAMBNG ME/ LR OB = 8/1 (KR
) (20 mL) # K, H#EERLEREHEMA, FHA BB/ LRI =4/1 (KR
(20mL x 2) k. &5, A mEEL Wb/ B = 100/1 (AHL) yaEpA, #Eid
ek B9 AR B AT 4B 15 2| 4-40 (0.1656 g, 0.36 mmol, 71% yield). T & k&4, IR (cm™):
3046, 2979, 2913, 2133, 1584, 1382, 1308. '"H NMR (400 MHz, CDCl3): 6 7.89 (d, J = 8.8 Hz,
1H), 7.75 (d, J = 8.0 Hz, 1H), 7.59 (d, J = 8.0 Hz, 1H), 7.50 (dd, J = 8.0, 1.2 Hz, 2H), 7.40 (dd, J
= 8.0, 1.2 Hz, 2H), 7.35-7.28 (m, 3H), 7.27-7.20 (m, 4H), 7.16-7.05 (m, 3H), 5.15 (s, 1H), 1.73
(s, 3H), 1.18 (s, 6H), 1.14 (s, 6H); '3C NMR (100 MHz, CDCl3): § 141.6, 136.6, 136.3, 134.14,
134.08, 133.8, 132.1, 129.3, 129.1, 128.5, 127.3, 127.2, 126.5, 125.7, 125.6, 124.8, 124.5, 123.6,
83.5,24.7,24.6,19.9, 19.6. HRMS (EI) calculated for C30H33BO,Si]" (M+) requires m/z 464.2343,

found m/z 464.2346.
Ph,HSi .

Bpin (1-(Naphthalen-2-yl)-1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

OO ylethyl)diphenylsilane (4-4p) (CZY7193). 1R 1% ERAT#EE(E D, £ A

4-Le+CoBr2 2 447 (0.0061 g, 0.010 mmol), THF (1.0 mL, 0.50 M), — %
FEWE (93 pL, 0.99 g/mL, 0.50 mmol), NaBHEt; (8 &% "B v& &, 1.0 M) (30 uL, 0.030 mmol)
PAFR 2-Z. 4 # 2 (0.0758 g,0.50 mmol), B A KN 5 44, ZJa, 1 F HBpin (90 uL, 0.88
g/mL, 97%, 0.60 mmol) #7 NaBHEts (¥ 2 % " % 7%, 1.0 M) (50 pL, 0.050 mmol), B AR
B3 /N Z 5, MR REAMANG /8 8 =8/1 (R ) (20 mL) # K, Fif s
FRid ks EHEEAR, FAAmE/ R OE =4/1 (KAL) 20 mL x 2) %% . &5, WU
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Bt 2 A mEY OB LB = 200/1 (RAREL) A uEBAl, @i tREAAE EAT S B R R 4-4p
(0.2086 g, 0.45 mmol, 90% yield). & K&K, 'HNMR (400 MHz, CDCL): § 7.77-7.73
(m, 1H), 7.69-7.64 (m, 2H), 7.63-7.59 (m, 2H), 7.59-7.54 (m, 2H), 7.40-7.23 (m, 8H), 7.14 (dd, J
= 8.0, 6.8 Hz, 2H), 5.07 (s, 1H), 1.69 (s, 3H), 1.10 (s, 6H), 1.06 (s, 6H); *C NMR (100 MHz,
CDCls): § 141.2, 136.4, 136.0, 133.7, 133.4, 133.0, 131.1, 129.6, 129.3, 127.7, 127.6, 127.33,
127.28, 126.7, 125.4, 124.8, 124.6, 83.5, 24.8, 24.5, 22.0, 16.8. '"H NMR L% 3C NMR # #&
5 X REEFF,

PhoHSI o (1-(4-(1,3-Dioxolan-2-yl)phenyl)-1-(4,4,5,5-tetramethyl-1,3,2-
pin
dioxaborolan-2-yl)ethyl)diphenylsilane (4-4q) (CZY8017). R #E kit
{ FEEME D, A 4-LesCoBr F. 547 (0.0061 g, 0.010 mmol), THF
o

(1.0 mL, 0.50 M), Z K EH (93 uL, 0.99 g/mL, 0.50 mmol), NaBHEt;
(I A vk v V5K, 1.0 M) (30 pL, 0.030 mmol) DL & 2-(4-7 % 2 % #)-1,3- — & 230 K )7
(0.0872 g,0.50 mmol), A KR 30 4. Z )5, ] HBpin (90 uL, 0.88 g/mL, 97%, 0.60
mmol) #1 NaBHEt; (I & vk % 7%, 1.0 M) (50 uL, 0.050 mmol), F 60 °C A& K KL 6 /)
it ZJ5, BRAMBMNFmE/ BB =8/1 (RHLL)(20mL) # K, Fi#idakidiE
IrxEEAR, BRA BB/ R OE =41 (RFRK) 20 mL x 2) #&%. &G, LA MR
Zh B OB OB =50/1 (AR EL) A BRG], 1 IR AR B AT 4 B 4 B 4-4q (0.1124 g,
0.23 mmol, 46% yield). 7€k iE K. IR (em™): 3069, 2978, 2879, 2139, 1612, 1377, 1309.
'H NMR (400 MHz, CDCl3): 6 7.63-7.56 (m, 2H), 7.40-7.25 (m, 10H), 7.22-7.16 (m, 2H), 5.78
(s, 1H), 4.96 (s, 1H), 4.18-4.08 (m, 2H), 4.07-3.97 (m, 2H), 1.56 (s, 3H), 1.09 (s, 6H), 1.04 (s,
6H); *C NMR (100 MHz, CDCl3): 6 144.7, 136.3, 136.0, 133.4, 133.3,132.9, 129.6, 129.3, 127.5,
127.3, 125.9, 104.0, 83.4, 65.2, 24.8, 24.5, 21.6, 16.6. HRMS (EI) calculated for C29H3sBO4Si]"
(M+) requires m/z 486.2398, found m/z 486.2397.

PheHSI Bpin 4-(1-(Diphenylsilyl)-1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

oc /Ej)< yl)ethyl)-N,N-diethylbenzamide (4-4r) (CZY8026). & 3% L it 47 %
- B 1E D MIEJEE, £ /5 4-LesCoBr B2 447 (0.0060 g, 0.010 mmol),
THF (1.0 mL, 0.50 M), — % &% (93 uL, 0.99 g/mL, 0.50 mmol), NaBHEt; (7 4 5% " /5 &,

1.0 M) (30 uL, 0.030 mmol) LK NN-= 7 #-4-Z W £ K FERE (0.1001 g, 0.50 mmol), %
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S0 K AL 30 44, 2 )5, £ 7 HBpin (90 pL, 0.88 g/mL, 97%, 0.60 mmol) #7 NaBHEt; (1M
AR B AR, 1.0 M) (50 pL, 0.050 mmol), AR 3 /N Z )5, W R R Am A i R
/BB =8/1(20mL) # K, FEIEHRITIER EFHENT, FRAZBRIE (20mLx2)
V. G, A B EA ME/ LB LB =5/1 (AR ) AR, B bR AR B AT A
% 1% 5| 4-4r (0.2163 g, 0.42 mmol, 85% yield). T & K&E A . "HNMR (400 MHz, CDCl3):
87.60 (dd, J = 7.6, 1.2 Hz, 2H), 7.42-7.16 (m, 12H), 4.97 (s, 1H), 3.52 (brs, 2H), 3.27 (brs, 2H),
1.58 (s, 3H), 1.30-1.05 (m, 18H); *C NMR (100 MHz, CDCls): § 171.8, 144.9, 136.2, 136.0,
135.5,133.2,132.7, 129.6, 129.4, 127.6, 127.34, 127.30, 125.9, 83.5, 43.4, 39.2, 24.8, 24.5, 21 8,
16.4,14.2,12.9. 'HNMR and ’C NMR ## 5 X# M EAHF. >

PhaHSI Bpin  Methyl 4-(1-(diphenylsilyl)-1-(4,4,5,5-tetramethyl-1,3,2-
e0OC /(j)< dioxaborolan-2-yl)ethyl)benzoate (4-4s) (CZY9039). 1 & F & #7
EBE D HIEWEE, #£F 4-LeCoBr, ELA4 (0.0059 g, 0.010
mmol), THF (1.0 mL, 0.50 M), —F E}E (93 uL, 0.99 g/mL, 0.50 mmol), NaBHEt; (/4 & "% "§
R, 1.0 M) (30 pL, 0.030 mmol) DA K 4-7, % 2K F B2 W B (0.0801 g, 0.50 mmol), & A
R B 30 /4%, Z /5, {£ 5 HBpin (90 pL, 0.88 g/mL, 97%, 0.60 mmol) #1 NaBHEt; (/I & #%&
AR, 1.0 M) (15 pL, 0.015 mmol), TEREFMEMNRA 9 Net. Z )5, 18 R BB
Bt/ LB =8/1 (R I) (20 mL) K, FEILHRTKR EFEMA, FRAL BB/
B BE =4/1 (RAE) 20 mL x 2) #E% . &5, A MR 2 A mE/ OB O =100/1 (K
L) AR, iR AR EAT 4B 15 3 4-4s (0.1408 g, 0.30 mmol, 60% yield), & &
B {&. "HNMR (400 MHz, CDCl5): § 7.88 (d, J = 8.4 Hz, 2H), 7.58 (d, J = 6.8 Hz, 2H), 7.41-
7.26 (m, 8H), 7.23-7.17 (m, 2H), 4.97 (s, 1H), 3.89 (s, 3H), 1.59 (s, 3H), 1.12 (s, 6H), 1.06 (s,
6H); *C NMR (100 MHz, CDCl3): 6 167.5, 149.7, 136.2, 135.9, 132.9, 132.5, 129.8, 129.5, 129.0,
127.6, 127.5, 127.4, 125.8, 83.6, 51.8, 24.8, 24.5, 23.0, 16.4. 'HNMR L% "“C NMR # & 5
SCER R AR F . 2

Ph,HSi .
Bpin Diphenyl(1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1-(thiophen-2-

~
\_s yDethylsilane (4-4t) (CZY8005). 142 b #7446 D, % & 4-Le+CoBr i
A4 (0.0060 g, 0.010 mmol), THF (1.0 mL, 0.50 M), — % &% (93 uL, 0.99 g/mL, 0.50 mmol),
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NaBHEt; (I 4 5 "5 7%, 1.0 M) (30 pL, 0.030 mmol) P& 2-Z. % Z €% (50 uL, 1.08 g/mL,
0.50 mmol), & SR A 30 448, Z /&, {# /5 HBpin (90 pL, 0.88 g/mL, 97%, 0.60 mmol) 7z
NaBHEt; (I & # VA %, 1.0 M) (50 uL, 0.050 mmol), A K AL 3 /NBF. 25, MK
NG BB/ LB OB =8/1 (KAL) Q0mL) # K, HBILERITER EEELA, BA
BB/ R LB = 4/1 (KAL) Q0 mL x 2) k. &G, A mEtE A /R =
200/1 (RAREL) A sl A, i S WA EAT 4 15 2 4-4t(0.1558 g, 0.37 mmol, 74% yield).
T8, 08 R A . 'H NMR (400 MHz, CDCls): 6 7.64 (d,J=7.2 Hz, 2H), 7.41-7.29 (m, 6H), 7.27-
7.21 (m, 2H), 7.02 (d, J = 5.2 Hz, 1H), 6.90 (dd, J = 5.2, 3.6 Hz, 1H), 6.80 (d, J = 3.6 Hz, 1H),
4.99 (s, 1H), 1.64 (s, 3H), 1.11 (s, 6H), 1.06 (s, 6H); *C NMR (100 MHz, CDCls): & 149.0, 136.2,
136.0, 133.2, 132.6, 129.7, 129.5, 127.6, 127.4, 126.5, 123.1, 121.5, 83.7, 24.9, 24.5, 19.6, 19.0.
'HNMR DA BCNMR #¥ 5 Xt EAEFF. >

Bis(4-chlorophenyl)(1-phenyl-1-(4,4,5,5-tetramethyl-1,3,2-

Cl
Cl\@\HQ dioxaborolan-2-yl)ethyl)silane (4-4u) (CZY10004). 7R #E I it #76

% Bpin  #M D, #/F 4-LeCoBr B A4 (0.0061 g, 0.010 mmol), THF (1.0
" mL, 0.50 M), —(4-4% )&k (0.1268 g, 0.50 mmol), NaBHEt; (4
KA R, 1.0 M) (30 pL, 0.030 mmol) DA KK 2% (55 pL, 0.50 mmol, 0.93 g/mL), & &
R RS 44, ZJ5, 18 HBpin (90 uL, 0.88 g/mL, 97%, 0.60 mmol) # NaBHEt; (/I & #%
"R, 1.0 M) (50 uL, 0.050 mmol), #EA MK AL 3 /Net. Z 5, 18 R B AR i B R
LB =8/1 (A ) (20mL) # X, FELHKTIEHRFERNUA, FFA BB/ LR E
=4/1 (RFE) Q0 mL x 2) %% . &/a, LAGmEE A mbEt/CR OB =100/1 (KAL) A4
PERE A, 1 3 b B9 AR B AT 4 15 2 4-4u (0.1903 g, 0.39 mmol, 79% yield). T €, bk 4 o
IR (cm™): 3057, 2977, 2871, 2144, 1578, 1308. '"H NMR (400 MHz, CDCl3): 6 7.44 (d, J = 8.0
Hz, 2H), 7.30 (d, J = 8.0 Hz, 2H), 7.24-7.17 (m, 8H), 7.13-7.07 (m, 1H), 4.89 (s, 1H), 1.53 (s,
3H), 1.14 (s, 6H), 1.11 (s, 6H); *C NMR (100 MHz, CDCl3): 6 142.6, 137.5, 137.3, 136.1, 135.9,
131.4, 131.1, 127.93, 127.88, 127.7, 127.5, 124.5, 83.6, 24.8, 24.6, 16.5. HRMS (EI) calculated

for C26H20BC1202Si (M ) requires m/z 482.1407, found m/z 482.1406.

224



Bu Bis(4-(tert-butyl)phenyl)(1-phenyl-1-(4.,4,5,5-tetramethyl-1,3,2-

: Q dioxaborolan-2-yl)ethyl)silane (4-4v) (CZY10005). & # L it 47

%1€ D, £ 4-LeCoBr EL4 4 (0.0060 g, 0.010 mmol), THF
(1.0 mL, 0.50 M), —(4-B T ZEXKE)# KT (0.1480 g, 0.50 mmol),
NaBHEt; (I & % "7 %, 1.0 M) (30 puL, 0.030 mmol) LXK K Z % (55 pL, 0.50 mmol, 0.93
gmL), ALK 5 44 . 2 /&, £ HBpin (90 pL, 0.88 g/mL, 97%, 0.60 mmol) 71
NaBHEt; (I & # VA %, 1.0 M) (50 uL, 0.050 mmol), A K AL 3 /NBF. 25, MK AR
MmN mE/ R B = 8/1 (RFLH) (20 mL) K, @ AR ER EEEAA, FA
FomB/ B B = 4/1 (TZF;FRHQ) (Q0mL x2) W&k, &, UAmBERHE/LROE =
100/1 (AR B A R A7, 18 3 B 3 B9 AR B AT 20 B 75 21| 4-4v (0.2413 g, 0.46 mmol, 92% yield).
B B K, M.p. 100.7-102.7 °C. IR (cm’'): 3073, 2964, 2869, 2141, 1806, 1307. 'H NMR (400

Bpm

MHz, CDCls): 6 7.56 (d, J = 7.6 Hz, 2H), 7.34 (d, J = 7.2 Hz, 4H), 7.26-7.19 (m, 6H), 7.09 (dd, J
=7.2,7.2 Hz, 1H), 4.97 (s, 1H), 1.57 (s, 3H), 1.30 (s, 9H), 1.25 (s, 9H), 1.08 (s, 6H), 0.98 (s, 6H);
3C NMR (100 MHz, CDCls): 6 152.5, 152.1, 143.6, 136.2, 135.9, 130.1, 129.5, 127.7, 127.6,
124.5, 124.3, 123.9, 83.3, 34.63, 34.56, 31.20, 31.15, 24.8, 24.4, 21.8, 16.4. HRMS (ESI)
calculated for [C34Hs7BNaO,Si]" (M+Na") requires m/z 549.3336, found m/z 549.3335.

Me Bis(2,4-dimethylphenyl)(1-phenyl-1-(4,4,5,5-tetramethyl-1,3,2-

Me Qme dioxaborolan-2-yl)ethyl)silane (4-4w) (CZY10006). R 1% b £ 47 #
SH goin #1€ D, £ 4-Le-CoBr, 447 (0.0060 g, 0.010 mmol), THF (1.0

Ph mL, 0.50 M), —(3,5-= F £ X £)# T (0.1206 g, 0.50 mmol),
NaBHEt; (I & vk A%, 1.0 M) (30 uL, 0.030 mmol) B K %K Z bt

(55 uL, 0.50 mmol, 0.93 g/mL), EZA MR A 5 24, ZJ5, 1 HBpin (90 uL, 0.88 g/mL,
97%, 0.60 mmol) F2 NaBHEt; (7 4 # "8 % i, 1.0 M) (50 pL, 0.050 mmol), #H & KR 3 /1
Mo ZJ5, BRAEMNF e/ ZE =8/1 (RHLL)(0mL) # K, FHFilitakidiE
M= EAR, B A mE/ R OB =4/1 (RARH) (20 mL x 2) %%, &G, A mE
ZH B/ R OB =100/1 (AR A sEBin, 8 bR e A B AT B 17 2 4-4w (0.1910
g, 0.41 mmol, 81% yield). 1 & . M.p. 118.3-120.3 °C. IR (cm™): 3016, 2978, 2920, 2869,
2138, 1596, 1308. '"H NMR (400 MHz, CDCl3): 6 7.28-7.17 (m, 4H), 7.16 (s, 2H), 7.12-7.06 (m,

Me
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1H), 7.00 (s, 1H), 6.92 (s, 1H), 6.86 (s, 2H), 4.86 (s, 1H), 2.27 (s, 6H), 2.18 (s, 6H), 1.53 (s, 3H),
1.13 (s, 6H), 1.08 (s, 6H); 3C NMR (100 MHz, CDCl3): 6 143.5, 136.6, 136.3, 134.0, 133.7, 133.1,
132.7,131.1,130.9, 127.7,127.5, 124.0, 83.3, 24.8, 24.5, 21.3, 21.2, 16.5. HRMS (ESI) calculated
for [C30H39BNaOSi]" (M+Na") requires m/z 493.2710, found m/z 493.2707.

PhHZS)i<3pin Phenyl(1-phenyl-1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)ethyl)silane
Ph (4-4x) (CZY10003). 17 4% b 3% 47 481F D A4 H %, 4,4-dimethyl-2,2"-
bipyridinesCoBr> (0.0040 g, 0.010 mmol), THF (1.0 mL, 0.50 M), &}z (75 pL, 0.88 g/mL,
98%, 0.60 mmol), NaBHEt; (710 &7k "8 &, 1.0 M) (30 uL, 0.030 mmol) LK K # (55 pL,
0.50 mmol, 0.93 g/mL), B AN R 5 44 . Z )5, ] HBpin (90 pL, 0.88 g/mL, 97%, 0.60
mmol) 1 NaBHEts (19 & #% % 4 &, 1.0 M) (50 uL, 0.050 mmol), #i &K 5L 3 /Net. 2 )5
6 KR AR\ B/ R B = 8/1 (R HL) (20 mL) ¥ K, FFiE T ARy Ea 1
7, B A@EEB/CBRLEE =41 (KAL) Q0mL x 2) %%k, &5, A BEEABE/ T
B2 Bs =100/1 (KAL) HsE i, & S A EAT 2 3 15 2 4-4x(0.1081 g, 0.32 mmol,
64% yield). 7o & R AE . IR (cm™): 3056, 2978, 2870, 2133, 1597, 1311. '"HNMR (400 MHz,
CDCls): 6 7.38-7.22 (m, 9H), 7.10 (dd, J = 7.2, 7.2 Hz, 1H), 4.42 (d, J=7.6 Hz, 1H), 4.31 (d, J =
7.6 Hz, 1H), 1.51 (s, 3H), 1.21 (s, 6H), 1.17 (s, 6H); *C NMR (100 MHz, CDCl3): 6 143.6, 136.2,
131.5, 129.6, 128.0, 127.4, 126.9, 1242, 83.5, 24.8, 24.5, 19.5, 17.0. HRMS (ES]I) calculated for
[C20H27BNa0,Si]" (M+Na") requires m/z 361.1771, found m/z 361.1767.
BnH,Si
o )<3 PN Benzyl(1-phenyl-1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)ethyl)silane
(4-4y) (CZY10002). #R{E _ERAFEEANE D AHIEHZ, #F 4,4'-dimethyl-2,2'-
bipyridine*CoBr> (0.0041 g, 0.010 mmol), THF (1.0 mL, 0.50 M), F# & (0.0736 g, 0.60
mmol), NaBHEt; (70 4 % " 7 7, 1.0 M) (30 puL, 0.030 mmol) LA E % Z % (55 pL, 0.50 mmol,
0.93 g/mL), HEAMK N 5 4%, Z /&, 1 /H HBpin (90 uL, 0.88 g/mL, 97%, 0.60 mmol) 71
NaBHEt; (I & # %5 VA, 1.0 M) (50 puL, 0.050 mmol), A K AL 3 /NeF. 25, 1R ALK
MNF B/ LB B =8/1 (R H) (Q0mL) % K, HEIERITER EHEAA, BA
BB/ R LB = 4/1 (ﬁw‘ﬂ ) (20 mL x 2) k. w&/E, UAmBEAmEB/CROE =
100/1 (RAR b)) A st A, 38 3 Pe 3 09 A E AT 2 85 15 2] 4-4x (0.0972 g, 0.28 mmol, 55% yield).

T kA . IR (ecm™): 3058, 3023, 2978, 2131, 1598, 1493, 1308. 'H NMR (400 MHz,
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CDClz): 6 7.35 (d, J= 8.0 Hz, 2H), 7.28 (dd, J = 7.6, 7.2 Hz, 2H), 7.17 (dd, J= 7.6, 7.2 Hz, 2H),
7.14-7.04 (m, 2H), 6.99 (d, J = 7.6 Hz, 2H), 3.89-3.75 (m, 2H), 2.20-2.08 (m, 2H), 1.54 (s, 3H),
1.25 (s, 12H); 1*C NMR (100 MHz, CDCls): § 143.9, 139.4, 128.3, 128.2, 126.7, 124.4, 124.3,
83.5,24.7,24.7,17.9, 17.3. HRMS (ESI) calculated for [C21H20BNaO,Si]" (M+Na") requires m/z
375.1928, found m/z 375.1923.

W& B B S /A A SE R RO

H—SiHPh, (1.0 equiv.)
Xantphos+CoBr; (2.0 mol%) SiHPh
NaBHEt; (6.0 mol%) ~ H—Bpin (2.0 equiv.) ph/\/ N2

ether (1.0 M), r.t., 5 min 40°C, 16 h Bpin

3.0 mmol 4-1a
1.0714 g
86% yield
(CZY7075)

[ 50 mL Schlenk K i & WA\ AEWRHFH T, FABMORRES 1, RERESH
At TR, ZEARRARAR, EAULBREZXK. FREEAZFIRE, £EAA
R4 T, 181% KR & 4R 9K 4B A\ XantphossCoBr> B2 447 (0.0479 g, 0.060 mmol, 2.0 mol%),
Et,O (3.0 mL, 1.0 M), =¥ & J% (558 uL, 0.99 g/mL, 3.0 mmol), UL % NaBHEt; (I & wk 4 %
#,1.0M) (180 pL, 0.18 mmol, 6.0 mol%), H EZiL THHFEEHE, f/5, £ 0°C £HT,
BN B (330 uL, 0.93 g/mL, 3.0 mmol) FHEFEHHE S 44, ZF, MHET
Bt T, A AFUHEA K (900 uL, 0.88 g/mL, 97%, 6.0 mmol), F ¥ K Z# & B = 3 38
E (REZHEE), f£40°C HH KM 16 Nite REZERE, WRAMRMNFG @B/ TR
BE =8/1 (AR ) (40mL) #F X, @ ERILRREFEMA, FHAmB/CROE =
4/1 (40 mL x 2) ##%. #&/a, LB E 4 mEt/ L8R OB = 50/1 (KAL) MikmiAl, @&
e AR B AT 40 B 15 2 4-1a (1.0714 g, 2.6 mmol, 86% yield). 7o 4k ik 1K .

Ph——

H—SiHPh, (1.0 equiv.) H—Bpin (2.0 equiv.)
Xantphos+CoBr, (0.50 mol%) 4-Ld<CoBr, (3.0 mol%) Boi
NaBHEt; (1.5 mol% NaBHEt; (9.0 mol% pin
Ph—= o ) . ‘Z( - A SiHPh,
toluene (2.0 M), r.t., 20 min 15°C,8h Ph

3.0 mmol 4-2a
1.1433 g
92% yield
(CZY6182)

1 50 mL Schlenk & i % o \ 4B BT, HAB O RKEHD, REBHEIH
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MR TIE, ZERAAARAA, EAULEE=ZR, RREEAZZERE, EAX
B AR 47 T, %KM E F AR K e . XantphoseCoBr, BC 4 47 (0.0120 g, 0.015 mmol, 0.50
mol%), ¥ & (1.5mL,2.0 M), Z&K#k (558 uL, 0.99 g/mL, 3.0 mmol), LA % NaBHEt; (I
S5k AR, 1.0 M) (45 pL, 0.045 mmol, 1.50 mol%), H EFE THEETEE., G, £0
°C 41T, BEMMWMAELHE (330uL,0.93 g/mL, 3.0 mmol) & F B HH 20 44, 2 /5,
EEAHAAE T, KA 4-Ld*CoBra FL 447 (0.0564 g, 0.090 mmol, 3.0 mol%),
NaBHEt; (1 4 % "8 % %, 1.0 M) (270 uL, 0.27 mmol, 9.0 mol%) UL Z IR F & B )% (2.0 mmol,
97%, 2.0 equiv.), HHBRREZL X EZHEE (RESHEN), £ 15°C KA 8 /N,
KRB % F g, TR MEMmNFmE/ 80 =8/1 (KAL) (40mL) & K, Fi# i aEfRT
VEMR BT, B A ME/ LB E =4/1 (BFL) 40mL x2) ®iEk. &5, LA
Bt ZE fm Bt/ LB B = 100/1 (BRAREL) H et Al, B E BN 2 B HFE 4-2a
(1.1433 g, 2.7 mmol, 92% yield). & & Bk,

H—SiHPh, (1.0 equiv.) H—Bpin (1.2 equiv.)
4-Le+<CoBr; (0.50 mol%) 4-Lg+CoBr, (2.0 mol%)
/4 NaBHEt; (1.5 mol%) NaBHEt; (2.0 mol%) SiHPh,
Ph THF (2.0 M), rt, 20 min  toluene (1 M), rt, 6h  pp Bpin
3.0 mmol 4-3a
1.0236 g
82% vyield
(CZY8190)

6] 50 mL Schlenk R N & i N &E N EEa ¥, HAABMOKKRER D, REHEZEIHt
AR TE, 2ERE8R, EEULBE=ZR. FREEAEFRE, ERAWKF
T, HZRAE FRIK WA 4-LesCoBr BL 447 (0.0091 g, 0.015 mmol, 0.50 mol%), THF (1.5
mL, 2.0 M), —&#& )% (558 uL, 0.99 g/mL, 3.0 mmol) UL % NaBHEt; (¥ & vk 8%, 1.0 M)
(45 uL, 0.045 mmol, 6.0 mol%). F )5, 7 0°C &4 T, ZEMAFK L (330uL,0.93 g/mL,
3.0 mmol) FAEZFEBHE 20 4. ZJE, ACHE THF M. £&AFRF T, WEKMA
4-Lg+CoBr> B2 447 (0.0386 g, 0.060 mmol, 2.0 mol%), ¥ % (3.0 mL, 1.0 M), NaBHEt; (/4 &
K VA R, 1.0 M) (60 uL, 0.060 mmol, 2.0 mol%), #HF B4 kT (540 uL, 97%, 3.6 mmol, 1.2
equiv.), HFRBRELKNESHKBE RETHE), EZEFAEHBRA 6 N, R4
K, BMREmNG i/ 88 =8/1 (R ) @0mL) # K, FHi#daRidEk*E
AR, BRAA@E/ R OB =4/1 (KAL) (40 mL x 2) %k, &G, WA@BEAR
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B/ R B =100/1 (AR EL) A ZERGR, 18 3 P AR B AT 4 8 A5 Bl 4-32(1.0236 g, 2.5
mmol, 82% yield). B & K,

H—SiHPh, (1.0 equiv.)
4-Le+CoBr; (2.0 mol%) H—Bpin (1.2 equiv.)
NaBHEt; (6.0 mol%) NaBHEt; (10 mol%) PhyHSI

Ph—— B
THF (0.5 M), r.t., 5 min 40°C, 3 h Ph/K
3.0 mmol 4-4a
11332 g
91% vyield
(CZY8030)

[ 50 mL Schlenk K i & m A\ AEWRHFH T, HFABMORRES 1, RERESH
Rt mhTIE, 25284, EEAULBEZXK. RREEAEZFRE, EEIWRY
T, EiZKRE FRK MmN 4-LesCoBr B 447 (0.0357 g, 0.059 mmol, 2.0 mol%), THF (6.0
mL, 0.50 M), =% &} (558 uL, 0.99 g/mL, 3.0 mmol) A % NaBHEt; (I & % "%, 1.0 M)
(180 pL, 0.018 mmol, 6.0 mol%). K /5, ZF#EAAKZHE (330 uL, 0.93 g/mL, 3.0 mmol)
EERH S 4. Z 5, KRNI EFK (HBpin) (540 uL, 0.88 g/mL, 97%, 3.6 mmol)
#1 NaBHEts (10 & 5% " %%, 1.0 M) (300 pL, 0.30 mmol, 10 mol%), ¥ 5 i 2 #e ik B = 5
WE (BWEZHEE), 7 40°C S KA 3 /Net. KA KRG, B RAEMWNG b/
BB =8/1 (RFLh) @OmL) # K, HF#EIHKEEGEFENA, FRALHEB/ R
B =4/1 (RFE) (40mL x2) Wk, &/5, A mEE A mE/ LK OB =150/1 (KAL)
KRR, I B AR B AT 4B 15 3 4-4a (1.1332 g, 2.7 mmol, 91% yield), & & Bk,

FEAT AL
Ph/\/SiHPM Pd/C (10 wt%) Ph Si(OMe)Ph,
Bpin MeOH/THF =5/1,35°C, 34 h Bpin
4-1a-1
4-1a 89% yield
(CZY8118)
Ph/\/Si(OMe)th Methoxydiphenyl(2-phenyl-1-(4,4,5,5-tetramethyl-1,3,2-
Bpin dioxaborolan-2-yl)ethyl)silane (4-1a-1) (CZY8118). & @ AR T,

] A T8 H A 15 S HEBE T 9 25 mL Schlenk KM & KK A 0.1042 g (0.25
mmol) 4-1a, MeOH (2.5 mL), THF (0.50 mL), Pd/C (0.0106 g, 5%%E/8%, #74 55%7K, 10 wt%).
B 35°C #HER R 34 /NEF, I\ A B/ B B =5/1 (KAL) (20 mL) EE A A E
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B, ZEHREE, BAAME/ZBRE =51 (BRfT) 20 mL x 2) 7%k, HAREE
KPR EER. &E, UEBBMER BB/ BB =50/1 (KAL) AuRA, #idkx
B A 2 AT 4 B 4% 2 4-1a-1 (0.0995 g, 0.22 mmol, 89% vield). 7€ itk i &, IR (cm™): 3061,
2979, 2933, 2841, 1348. '"H NMR (400 MHz, CDCl3): § 7.75-7.66 (m, 4H), 7.46-7.35 (m, 6H),
7.23-7.16 (m, 4H), 7.14-7.07 (m, 1H), 3.60 (s, 3H), 2.92-2.79 (m, 2H), 1.58 (dd, J = 11.6, 4.4 Hz,
1H), 1.00 (s, 6H), 0.95 (s, 6H); 3C NMR (100 MHz, CDCls): § 144.3, 135.14, 135.11, 134.2,
134.1, 129.83, 129.80, 128.1, 128.0, 127.72, 127.66, 125.5, 83.0, 51.7, 31.0, 24.7, 24.5, 15.1;
HRMS (ESI) calculated for [C27H33BNaOs3Si]” (M+Na") requires m/z 467.2190, found m/z

467.2187.
aqg. H,0, (30% wt)

Bpi H

Ph pin aq. NaOH (3.0 M) Ph o

SiHPh, Et,O, rt., 2.5h SiHPh,
4-1a 4-1a-2
40% vyield
(CZY9075)

oH 1-(Diphenylsilyl)-2-phenylethan-1-ol (4-1a-2) (CZY9075). 5] 25 mL By X
o SiHPh, MR F MK A 4-1a (0.1042 g, 0.25 mmol), Et,O (3.0 mL) L % aq. NaOH (3.0
mL,3.0M), TO0°CH#. £/F, £ 0°C TE@EA aq. H202 (3.0 mL, 30% wt.), HT=F
WP KR 2.5 /NBF . RN 4R G, 7 0°C TE& BN NaxS:0s 48 F1 KA (3 mL) # K
FIRW R AN Z 5, B LR B 2 B LK NapSOs T HE o 87 1 31 fie 45 K DUk %o
®E, UWEMBERME/CRCE =10/1 (KAL) HuEBRA, BXRENEENSBEF
3| 4-1a-2(0.0308 g, 0.10 mmol, 40% yield). & & 3k A& & . IR (cm™): 3452, 3065, 3026, 2908,
2836, 2128, 1428. "H NMR (400 MHz, CDCls): & 7.74-7.64 (m, 4H), 7.47-7.35 (m, 6H), 7.32-
7.25 (m, 2H), 7.24-7.16 (m, 3H), 4.89 (s, 1H), 4.18 (d, J = 11.2 Hz, 1H), 3.00 (dd, J = 13.6, 2.8
Hz, 1H), 2.87 (dd, J=13.6, 11.2 Hz, 1H), 1.48 (brs, 1H); *C NMR (100 MHz, CDCl5): § 138.9,
135.9, 135.6,132.2, 131.6, 130.03, 130.00, 129.2, 128.6, 128.14, 128.11, 126.5, 64.7, 40.7. HRMS

(ESI) calculated for [C20H20NaOSi]" (M+Na") requires m/z 327.1181, found m/z 327.1177.
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[Ir(OMe)(cod)], (5.0 mol%)
dtbpy (10 mol%)

SiHPh, norborene (1.2 equiv.) :
Bpin
Ph/\( R

Bpin THF (0.2 M), 80 °C, 18 h Ph,
4-1a seal tube 4-1a-3
68% vyield
(CZ2Y10012)
mein 1,1-Diphenyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-2,3-
Bh, dihydro-1H-benzo[b]silole (4-1a-3) (CZY10012). 1R & A1 S #if 4t 8 £ 1F

THIEREE, P ERARRF T EA N, B R T I 4 8 S8 7 59 25 mL Schlenk X 5 &
F AR IR Am N\ 4-1a (0.1041 g, 0.25 mmol), [Ir(cod)OMe]> (0.0086 g, 0.0125 mmol, 5.0 mol%),
4.4 - HT #-2.2°-FAE (0.0067 g, 0.025 mmol, 10 mol%), &k A% (0.0281 g, 0.30 mmol,
1.2 equiv.) bAL&% THF (1.25mL,0.20 M), FF 80°C #&# K i 18 /Not. RN R G, A
HmE/ R B =4/120mL) AF AABE W, X EHERIE, BAA MBI/ LR E =
4/1 (AR ) Q0mL % 2) #kik, FFAEEELDIEFBER . &fE, WA BB ER B/ R
LEE =80/1 (RAEL) e, @ e wiAE EAT 4 % 5 2] 4-1a-3 (0.0705 g, 0.17 mmol,
68% yield). & HMRE A, IR (em™): 3052, 2977, 2924, 1591, 1350. 'H NMR (400 MHz,
CDCls): & 7.87-7.80 (m, 2H), 7.67 (d, J= 7.2 Hz, 1H), 7.45-7.38 (m, 5H), 7.37-7.32 (m, 2H), 7.30
(d, J=7.2 Hz, 1H), 7.27-7.21 (m, 3H), 3.50 (dd, J=17.2, 8.8 Hz, 1H), 3.38 (dd, /= 17.2, 8.8 Hz,
1H), 1.52 (dd, J = 8.8, 8.8 Hz, 1H), 0.97 (s, 6H), 0.93 (s, 6H); '3*C NMR (100 MHz, CDCl3): §
155.0, 135.8, 135.34, 135.32, 134.9, 133.1, 129.8, 129.50, 129.48, 127.9, 127.5, 125.9, 125.7,
82.8, 34.7, 24.8, 24.7. HRMS (ESI) calculated for [C2sH20BNaO,Si]” (M+Na") requires m/z
435.1928, found m/z 435.1923.

ZnEt, (6 equiv.)

F,h/\/SiHF’hz CHylp (10 equiv) SiMePh,
Bpin DCE, r.t, 18.5h Bpin
4-1a 4-1a-4
93% vyield
(CZY7085)

ph/\(s”\"eph2 Methyldiphenyl(2-phenyl-1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
o vDethylsilane (4-1a-4) (CZY7085). 15 45 DL 1 5 ot 4322 48 f b 2, 20
TERARERI T, BB T B3 F 43 8 F 5 50 mL Schlenk KB & F R K fm A\

4-1a (0.0827 g, 0.20 mmol), DCE (5 mL)# T 0°C #i#. Z /&, T 0°C TRK /i F
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M\ ZnEt, (1.2 mL, 1.0 M in hexane, 1.2 mmol) 2L % CH2l, (161 uL, 3.3 g/mL, 2.0 mmol).
ZJa, £ 0°C TH# 20 245 TEmMH 185 /Net. KK E, £ 0°C AAKF T
JNAG R B Aim . NHLCl 48 e A (10 mL) %K. B R4 %K, 4 23 F DCM 5
HAAE (3x20mL). & JF Fr 25 BUR9 A ALAR R 1, A da A 2 A ek o R T KR BR 40 T %,

ek ER R e TEA . &5, 2BUA R AERT, ERENEEN I ERF
%| 2-7 (0.0783 g, 0.22 mmol, 88% vyield). T & RE AR, &G, LAAwmEt AR A, @&
e 3K B A B AT 2 % 12 2 4-1a-4 (0.0793 g, 0.19 mmol, 93% yield). To& R #E &, IR (cm™):
3066, 2927, 2851, 1602, 1428, 1349, 1243. 'H NMR (400 MHz, CDCl3): § 7.65-7.58 (m, 4H),
7.38-7.30 (m, 6H), 7.22-7.14 (m, 4H), 7.11-7.06 (m, 1H), 2.87 (dd, J = 14.0, 12.0 Hz, 1H), 2.78
(dd, J=14.0, 3.6 Hz, 1H), 1.44 (dd, J= 12.0, 3.6 Hz, 1H), 0.94 (s, 6H), 0.87 (s, 6H), 0.68 (s, 3H);
13C NMR (100 MHz, CDCls): § 144.6, 136.7, 136.6, 134.9, 134.7, 129.1, 128.1, 128.0, 127.7,
127.6,125.4,82.9,31.8,24.7,24.5, 14.6, -4.4. HRMS (ESI) calculated for [C27H34B0,Si]* (M+H")
requires m/z 429.2421, found m/z 429.2415.

Cul (10 mol%)
CuCl, (3 equiv.)

Bpin KF (2.5 equiv.) Bpin
Ph)\/SIHPhZ THF, 30 °C, 24 h Ph)\/SIFPhZ
4-2a 4-2a-1
72% yield
(CZY10037)
Bpin Fluorodiphenyl(2-phenyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)ethyl)silane (4-2a-1) (CZY10037). 38 LA1E SCor R BRI &, 18
ERAWRI T, FEARET #8650 H 8 T8 25 mL Schlenk K AL E K Am
Cul (0.0051 g, 0.026 mmol), CuCl, (0.1060 g, 0.79 mmol), KF (0.0369 g, 0.64 mmol), 4-2a
(0.1033 g, 0.25 mmol)#= THF (2.5 mL), # T 30°C K 24 /Net. Z 5, N FA mEt/ 8
ZFE =4/130mL) EZEAAE N, ZERRTERELBRXLNY, B G ME/C]R
CBE =411 (20 x3mL) . /5, A fimbt 20 mEt/ L8 28 =100/1 (A L) 4%
7, 38 3 ek AR B AT 4% 1% 2 4-2a-1 (0.0894 g, 0.21 mmol, 83% yield). & & & . IR (cm”
1: 3069, 2979, 2927, 1683, 1594, 1430. "H NMR (400 MHz, CDCls): & 7.58 (dd, J=7.6, 7.2 Hz,
4H), 7.45-7.32 (m, 6H), 7.23-7.17 (m, 4H), 7.13-7.06 (m, 1H), 2.62 (dd, J = 10.8, 4.8 Hz, 1H),
2.02 (ddd, J = 15.2, 10.8, 4.8 Hz, 1H), 1.52 (ddd, J = 15.2, 10.0, 4.8 Hz, 1H), 1.09 (s, 6H), 1.08
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(s, 6H); 3*C NMR (100 MHz, CDCl3): § 144.8, 134.29, 134.27, 134.2, 134.1, 133.8, 133.6, 133.4,
133.3, 130.5, 130.4, 128.3, 127.94, 127.92, 127.8, 125.3, 83.4, 25.2, 24.5, 24.3, 17.2, 17.0. '°F
NMR (376 MHz, CDCl3): & -170.3. HRMS (ESI) calculated for [C26H30BFNaOSi]" (M+Na")
requires m/z 455.1990, found m/z 455.1983.

aqg. H202 (300/0 Wt)

Bpin ag. NaOH (3.0 M) OH
oy SIHPh; ELO. 1L, 2h Ph)\/smphz
4-2a 4-2a-2
86% yield
(CZY9064)

)Oi/SiHth 2-(Diphenylsilyl)-1-phenylethan-1-ol (4-2a-2) (CZY9064). 5 25 mL # K
Fh KR P AR IR AN 0.1040 g (0.25 mmol) 4-2a, EtO (2.0 mL) LA % aq. NaOH
(1.0mL,3.0 M) #FF 0°C #t#t. 45, & 0°C T&EFA aq. Ho02 (1.0 mL, 30% wt.), ¥
TERBHFRA 2 Nete REERG, £ 0°C T4 IE A NaxSi0; f8 /1 A (3mL) #
RPN AR AN 25, FTR OB EBI A LA NagSOs THE . % 5 38 1 jie 5% 2K & LI
F. ®E, UG WEBEL B/ ORI = 10/1 HHA, B hENAEENT L B EE 4-
2a-2 (0.0656 g, 0.22 mmol, 86% yield). 7o it Ik 7 & IR (cm™): 3358, 3065, 2920, 2133, 1427.
'H NMR (400 MHz, CDCl3): & 7.58-7.49 (m, 4H), 7.40-7.25 (m, 10H), 7.24-7.19 (m, 1H), 4.87
(ddd, J= 8.4, 6.4, 2.4 Hz, 1H), 4.83 (dd, J=4.0, 3.6 Hz, 1H), 1.97 (d, J=2.4 Hz, 1H), 1.86 (ddd,
J=14.4,8.4,3.6 Hz, 1H), 1.73 (ddd, J = 14.4, 6.4, 4.0 Hz, 1H); '3C NMR (100 MHz, CDCl:): §
145.9, 135.2, 135.1, 133.92, 133.85, 129.64, 129.56, 128.4, 128.0, 127.95, 127.6, 125.6, 72.2,
24.4. HRMS (ESI) calculated for [C20H20NaOSi]" (M+Na") requires m/z 327.1181, found m/z
327.1176.

[Ir(OMe)(cod)], (3.0 mol%)

Bpin dtbpy (6.0 mol%) Bpin
norborene (1.2 equiv.)
_A_SiHPh, -
Ph THF (0.2 M), 80 °C, 24 h S
seal tube Ph;
4-2a 4-2a-3
80% yield
(CZY10102)

233



RPN o o e S VAT

Bpin 1,1-Diphenyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-2,3-dihydro-

S 1H-benzo[b]silol (4-2a-3) (CZY10102). 4E DA fE CER i B ERHE &, 2

" ERARPETEEN, AT %A B T8 25 mL Schlenk A
& HAR IR B\ 4-2a (0.2076 g, 0.50 mmol), [Ir(cod)OMe]> (0.0100 g, 0.015 mmol, 3.0 mol%),
4.4 -Z T F-2,2-FAE (0.0084 g, 0.03 mmol, 6.0 mol%), F&uk % (0.0571 g, 0.61 mmol,
1.2 equiv.)lL & THF (2.5mL,020M), FF 80°C #it#: K il 24 /Nif. RN %K G, WANFA
BB B = 4/1 20 mL) EEAAES A, 2 EERTE, AL MER/CRE =
41 (AR ) Q0mL % 2) #hik, FFAEEEL DR FBER . &/E, WA BB ER B/ R
LB =30/1 (RAE) iR, 83 Pk B AR B AT 42 % 75 2 4-2a-3 (0.1643 g, 0.40 mmol,
80% yield). To & R A . IR (cm™): 3050, 2978, 1589, 1431, 1347. '"H NMR (400 MHz,
CDCls): 8 7.68-7.60 (m, 3H), 7.57 (d, J = 7.2 Hz, 2H), 7.40-7.29 (m, 8H), 7.20 (dd, J=7.2, 6.8
Hz, 1H), 3.06 (dd, J = 7.6, 7.2 Hz, 1H), 1.70-1.61 (m, 1H), 1.60-1.53 (m, 1H), 1.16 (s, 6H), 1.15
(s, 6H); *C NMR (100 MHz, CDCls): § 155.2, 136.1, 135.6, 135.4, 135.1, 133.2, 129.8, 129.42,
129.35, 127.8, 127.6, 126.1, 125.4, 83.3, 28.8, 24.57, 24.55, 12.6. HRMS (ESI) calculated for
[C26H20BNaO,Si]" (M+Na") requires m/z 435.1928, found m/z 435.1924.

Bpin MelLi (1.28 equiv.) OH
Ph)\/SIHPh2 toluene, r.t., 3 h Ph)\/SMeth
4-2a 4-2a-4
72% vyield
(CZY10022)

Ph)oi/SiMeth 2-(Methyldiphenylsilyl)-1-phenylethan-1-ol (4-2a-4) (CZY10022). 7 &

AR T, MR T+ H A& 5 # 8 F# 25 mL Schlenk K i
& HFARIK AN 4-2a (0.1035 g, 0.25 mmol) X & (1.0 mL) #F 0 °C ¥t #f5, £ 0°C
T & m N\ MeLi (1.6 M in Et20) (0.2 mL, 0.32 mmol), & /5T &K 3 /MNiF. KA
X JE, £ 0°CBARY T/NOHZEFMA NHLCHEF A BEREK, FRLEXE, &
BHRCBERGNAM, 4HERNENME, ALK NaSOs THE, Z )51 hedk K 4L X
wFEA. &5, UWEBBEL ME/ B GE = 10/1 (RA) Aukin, BteRns
BT 4515 2] 4-2a-4 (0.0571 g, 0.18 mmol, 72% yield). 7 K & 4K . IR (em™): 3559, 3409,
3066, 2919, 1453. "H NMR (400 MHz, CDCls): § 7.51 (dd, J = 8.0, 8.0 Hz, 4H), 7.41-7.21 (m,
11H), 4.88-4.81 (m, 1H), 1.84 (dd, J = 14.4, 8.4 Hz, 1H), 1.75 (d, J= 2.0 Hz, 1H), 1.68 (dd, J =
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14.4, 6.4 Hz, 1H), 0.45 (s, 3H); *C NMR (100 MHz, CDCl3): § 146.3, 136.9, 136.8, 134.5, 134.4,
129.3, 129.2, 128.4, 127.9, 127.8, 127.5, 125.6, 72.3, 26.2, -3.9. HRMS (ESI) calculated for

[C21H22NaOSi]" (M+Na") requires m/z 341.1338, found m/z 341.1333.

KF (4.0 equiv.)
KHCO; (4.0 equiv.)
aq. H,0, (30% wt)

Bpin ag. NaOH (3.0 M) OH
ph)\/SiHPhz MeOH/THF = 1/1,65°C, 12h  ph OH
4-2a 4-2a-5
72% yield
(SYF10115A)
OH Phenylethane-1,2-diol (4-2a-5) (SYF10115A). 14 25 mL ¥4 X 57 #R 5 4 5K Am A\

Ph Of 00824 g (0.20 mmol) 4-2a, MeOH/THF (v = 1/1, 2.0 mL)H# FF E#i#, 2 &
F FIBAMRK m A\ KF (0.0465 g, 0.8 mmol), KHCO; (0.0807 g, 0.8 mmol), aq. NaOH (1.0 mL,
3.0M), ZEMA aq. Ho02 (1.0mL, 30% wt.), T 65°C #it#E K 12 /NaF. R4 K g,

£ 0°C TE B WA NazS:03 t fn AR 3mL) HEXFAHNEAK. 25, ALBRTLEEE
Bt oK NapSOq THE . BB e A N £, &/E, UAHEBER mB/ LR E
=11 (KAL) AafiA, &THREAEEN2EFE 4-2a-5 (0.0199 g, 0.14 mmol, 72%
yield) . & EA. 'HNMR (400 MHz, CDCl3): § 7.40-7.27 (m, 5H), 4.81 (dd, J = 8.4, 3.6
Hz, 1H), 3.75 (dd, J=11.2, 3.6 Hz, 1H), 3.65 (dd, J=11.2, 8.0 Hz, 1H), 2.97 (brs, 1H), 2.55 (brs,
1H); '3C NMR (100 MHz, CDCls): § 140.4, 128.5, 128.0, 126.0, 74.7, 68.0. 'H NMR L% 3C

NMR #0485 5Ot R Al A7 o 2

SiHPh, Pd/C (10 wit%) Si(OMe)Ph,
Ph BPIN  MeOH/THF = 5/1,35°C, 13h  ph Bpin
4-3a 4-3a-1
86% yield
(CZY8132)

Si(OMG)F’h2 Methoxydiphenyl(1-phenyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
Fh oen yDethyl)silane (4-3a-1) (CZY8132). £ A AR T, WM G T o449
H &3 B HE A T B9 25 mL Schlenk KB E # 4K #m A\ 0.1036 g (0.025 mmol) 4-3a, MeOH (2.5
mL), THF (0.50 mL), Pd/C (0.0103 g, 5% %E/8k, 274 55%7K, 10 wt%). £ 35°C f#f K AL

13 /NBE, N\ F B/ R 2B = 5/1 (R H) 20 mL) = A AB K, Z/ERRTE,
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BGRB8 =5/1 (R H) (20 mLx 2) 2%, A s AL DR B &5,
DUA B 2R B/ OB LB =50/1 (ARAREL) A e, 8 3 bk i oy A B AT 43 3 2 4-3a-
1(0.0957 g,0.22 mmol, 86% yield). & & E &, M.p.68.7-70.7 °C.IR (cm™): 3061,2979, 2932,
2835, 1362, 1326. '"H NMR (400 MHz, CDCls): § 7.55-7.51 (m, 2H), 7.45-7.27 (m, 8H), 7.10-
7.04 (m, 2H), 7.03-6.98 (m, 1H), 6.94-6.90 (m, 2H), 3.44 (s, 3H), 3.03 (dd, /= 11.2, 6.0 Hz, 1H),
1.39-1.28 (m, 2H), 1.01 (s, 6H), 0.94 (s, 6H); *C NMR (100 MHz, CDCl3): § 143.0, 135.6, 135.5,
132.8,132.6, 129.7,128.7, 127.58, 127.55, 127.5, 124.6, 82.9, 51.7, 29.1, 24.7,24.3, 12.1. HRMS
(ESI) calculated for [C27H33BNaO;3Si]" (M+Na") requires m/z 467.2190, found m/z 437.2180.

aqg. H,O5 (30% wt)

SiHPh, aqg. NaOH (3.0 M) SiHPh,
Ph Bpin Et,O,rt., 2h Ph OH
4-3a 4-3a-2
86% yield
(CZY9051)

_ 2-(Diphenylsilyl)-2-phenylethan-1-ol (4-3a-2) (CZY9051). T 25 mL ¥ X 52 #R
SIHPkgH AR K A 0.1039 g (0.25 mmol) 4-3a, Et,O (2.0 mL) LA & aq. NaOH (1.0 mL,
3.0M), T 0°C #i#., &5, # 0°C TZ#E A aq. H20, (1.0 mL, 30% wt.),
FTERBMHERY 2 /M. RESZERE, £ 0°C T4 A NaxSy0s 18 F8 KA (2 mL)
BRF AR ENK, 25, AR CBEEBIA LA NagSOs THE . % 51 1L jie % 2 & X
k. BB, LA MBI EAMEB/CRIE =10/1 (KRR YEEHA, ik eE 2
4% 15 % 4-3a-2 (0.0656 g, 0.22 mmol, 86% yield). & & E&. M.p. 59.3-61.3 °C.IR (cm™):

Ph

3373, 3066, 3023, 2875, 2126, 1427. '"H NMR (400 MHz, CDCl3): § 7.54 (d, J = 6.8 Hz, 2H),
7.43-7.28 (m, 6H), 7.26-7.15 (m, 4H), 7.13-7.08 (m, 1H), 7.06 (d, J = 7.6 Hz, 2H), 4.90 (s, J =
3.6 Hz, 1H), 4.07 (dd, /= 10.8, 10.8 Hz, 1H), 3.99 (dd, /= 10.8, 4.4 Hz, 1H), 3.04 (dt, J=10.8,
3.6 Hz, 1H), 1.64 (brs, 1H); 1*C NMR (100 MHz, CDCl5): & 139.4, 135.5, 135.4, 132.2, 132.1,
129.9, 129.7, 128.63, 128.60, 128.1, 127.8, 125.8, 63.9, 38.6. HRMS (ESI) calculated for
[C20H20NaOSi]" (M+Na") requires m/z 327.1181, found m/z 327.1176.
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1) 2 MgBr (4.0 equiv.)

SiHPh, THF, -78 °C SiHPh,
Ph BPin " 5) I/MeOH (4.0 equiv.)  ph N
4-3a 4-3a-3
65% yield
(CZY10057)

SiHPh, Diphenyl(1-phenylbut-3-en-1-yD)silane (4-3a-3) (CZY10057). & 4& DL 1E SC#R
Ph N EBEMERE.S ERANRPT, MREAR TSR AERERT
#47 25 mL Schlenk X 7 % # (K &k A\ 4-3a (0.1035 g, 0.25 mmol) LA % THF (3.0 mL)3 F-78
°C #i#. Z/m, T-78°C ZMAn \ )& &R A% (WA #ER, 1.0 M) (1.0 mL, 1 mmol)
FE-78 °C 44 30 4, 5, Am A AL(0.2584 g, 1.0 mmol)#y F EZ A% (3 mL) FT-78
°C #i# 30 4. KEFBEO T, ZEIA NaxS:0: FAER 3 mL) #K., ZJ5,
R B 2B A oK NaoSOs THE. Bl et X AN R £, &5, LA MEB/ IR
ZBg = 100/1 (AAREL) A ki, @i & & E e EAT(PTLC) . & /% 2| 4-3a-3 (0.0503
g, 0.16 mmol, 64% yield). T & E R E A . IR (em™): 3068, 3023, 2976, 2914, 2123, 1450. 'H
NMR (400 MHz, CDCls): & 7.53 (dd, J = 8.0, 1.6 Hz, 2H), 7.44-7.29 (m, 6H), 7.28-7.21 (m, 2H),
7.19-7.13 (m, 2H), 7.10-7.05 (m, 1H), 7.00-6.94 (m, 2H), 5.75-5.62 (m, 1H), 4.95-4.81 (m, 3H),
2.78 (ddd, J = 9.6, 5.6, 3.6 Hz, 1H), 2.66-2.53 (m, 2H); '>*C NMR (100 MHz, CDCls): & 141.5,
137.7, 135.7, 135.5, 132.8, 132.7, 129.8, 129.6, 128.5, 128.1, 128.0, 127.7, 125.0, 115.4, 35.1,
33.8. HRMS (EI) calculated for [C22H22Si]" (M") requires m/z 314.1491, found m/z 314.1473.

Cul (10 mol%)
CuCl, (3 equiv.)

SiHPh, KF (2.5 equiv.) SiFPh,
Ph BPin THE 30°C,24h  ph Bpin
4-3a 4-3a-4
82% yield
(CZY9187)
SiFPh; Fluorodiphenyl(1-phenyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

Bpin
Ph yl)ethyl)silane (4-3a-4) (CZY9187). RIE M= R BB EHIERE, B &

EAMRI T, EHEARHE T 89 98 % 8 638 3 #F 7 B9 25 mL Schlenk K AL & # KK fm X\ Cul
(0.0049 g, 0.025 mmol), CuCl; (0.1012 g, 0.75 mmol), KF (0.0371 g, 0.625 mmol), 4-3a (0.1038
g, 0.25 mmol)fz THF (2.5 mL), # T 30 °C R i 24 /Net. Z )5, ImAG B/ B LB =
411 (R At) (30 mL) EEAAEHHE, ZERRTER E4B RIS, BB/
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B2 BE =41 (A EL) 20 x 3 mL) k. & A, LA MEE A mE/ O OB = 50/1 (RAR
b)) kB A, IR A B AT 2 % 5 5 4-32-4 (0.0890 g, 0.21 mmol, 82% yield), H &
E ., M.p. 91.2-93.2 °C.IR (cm™): 3054, 3025, 2978, 2928, 1596, 1362. 'H NMR (400 MHz,
CDCls): 8 7.55 (d, J="7.6 Hz, 2H), 7.46-7.27 (m, 8H), 7.16-7.09 (m, 2H), 7.08-7.02 (m, 1H), 6.99
(d, J= 7.6 Hz, 2H), 3.10-3.00 (m, 1H), 1.38 (d, 2H), 1.03 (s, 6H), 0.96 (s, 6H); *C NMR (100
MHz, CDCL3): § 141.6, 134.8 (d, J=2 Hz, 1C), 134.7 (d, J=2 Hz, 1C), 131.9 (d, /= 15 Hz, 1C),
131.6 (d, J = 15 Hz, 1C), 130.43, 130.39, 128.6, 127.9, 127.8, 127.7, 125.1, 83.1, 29.5 (d, J = 14
Hz, 1C), 24.7, 24.3, 11.3; '°F NMR (376 MHz, CDCls): & -174.3. HRMS (ESI) calculated for
[C26H30BFNaO,Si]" (M+Na") requires m/z 455.1990, found m/z 455.1986.

Ph,HSi Bpin Pd/C (10 wt%) Phy(MeO)Si Bpin
Ph MeOH/THF = 5/1, 35°C, 36 h Ph
4-4a 4-4a-1
82% yield
(CZY8099)
Phy(MeO)Si _ M . .
Bpin ethoxydiphenyl(1-phenyl-1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
Ph

2-yl)ethyl)silane (4-4a-1) (CZY8099). & & S IRA T, BT &Y
Ft 7 A A 1B L AL T HY 25 mL Schlenk R A E # R K m A\ 4-4a (0.1035, 0.25 mmol), MeOH
(2.5 mL), THF (0.50 mL), Pd/C (0.0107 g, 5% 4B/, 14 55%K, 10 wt%). £ 35°C #i#t
KR 36 /NBY, NG B/ B B = 5/1 (RAREL) 20 mL) £EF AABE R, ZEEHK
Wk, B R BB/ LB LB =5/1 (KAL) Q0mL x2) ik, MR R KPR 2EA .
/G, UGB E R WE/ B B =50/1 (KAL) FsER A, BHRENEEN 2 ER
%| 4-4a-1(0.0913 g, 0.21mmol, 82% yield). & K& A . IR (cm™): 3058, 2980, 2840, 1596,
1309. '"H NMR (400 MHz, CDCl3): § 7.57-7.53 (m, 2H), 7.42-7.36 (m, 3H), 7.35-7.29 (m, 3H),
7.27-7.19 (m, 4H), 7.18-7.12 (m, 2H), 7.08-7.03 (m, 1H), 3.46 (s, 3H), 1.53 (s, 3H), 1.18 (s, 6H),
1.14 (s, 6H); *C NMR (100 MHz, CDCls): § 142.6, 136.0, 135.9, 133.4, 133.3, 129.5, 129.4,
128.2, 127.3, 127.3, 127.1, 124.0, 83.3, 52.3, 24.8, 24.6, 23.6, 16.7. HRMS (ESI) calculated for
[C27H33BNaOsSi]" (M+Na") requires m/z 467.2190, found m/z 467.2184.
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aq. HyO, (30% wt)

thHS)'<3pin ag. NaOH (3.0 M) thHS)|<OH
Ph Et;O, rt.,, 4 h Ph
4-4a 4-4a-2
85% vyield
(CZY9077)

Ph2HS| - o1 1-(Diphenylsilyl)-1-phenylethan-1-ol (4-4a-2) (CZY9077). 14 25 mL X 5L #R

o AR IR A 4-4a (0.0820 g, 0.25 mmol), Et20 (2.0 mL) 2L & aq. NaOH (3.0 mL,
3.0M), TO0°CHi#. /5, & 0°C TEFEMA aq. H202 (2.0 mL, 30% wt.), H#H T Zim#t
PR R4 /NEY . REZRJG, 7 0°C TEE A NagS:03 1 /1 KR (2mL) # KR 4 H
MEK. Z /5, FOBR LB REB IR LA NaoSOs THE. R B EHE L NS . &/E,
DLA B 2 A B OB G B = 10/1 (R iR, @ hEmEEN2EFE 4-
4a-2 (0.0510 g, 0.17 mmol, 85% yield), 7T & R AE A . "HNMR (400 MHz, CDCl3): § 7.65-
7.59 (m, 2H), 7.45-7.38 (m, 3H), 7.37-7.30 (m, 3H), 7.28-4.18 (m, 6H), 7.17-7.12 (m, 1H), 4.89
(s, 1H), 1.71 (s, 3H), 1.69 (s, 1H); 3C NMR (100 MHz, CDCl3): § 147.0, 136.1, 135.9, 131.8,
131.5, 130.0, 129.8, 128.0, 127.9, 127.7, 125.8, 124.8, 70.1, 27.8. '"H NMR LL % '3C NMR # &
5XmRE AT 2

2-chloropropane (2.0 equiv.)

thHS)i<3pin KO®Bu (1.0 equiv) thHs)i<,pr
Ph 100 °C, 3 h, dioxane Ph
4-4a 4-42-3
19% yield
(CZY10020)
PhaHSI 5 (3-Methyl-2-phenylbutan-2-yl)diphenylsilane (4-4a-3) (CZY10020). #7421
Ph

EXIMMERERERE, Y EAARFOTFEL T, MERETIHFHHR
£ B ¥ 69 25 mL Schlenk K A& F 4R K fm N\ 4-4a (0.1037 g, 0.25 mmol), 1,4- =4 <3 (1.0
mL), KOsBu (0.0285 g, 1.0 equiv.), 2-& F ¥ (46 uL, 0.86 g/mL, 2.0 equiv.)F# T 100 °C #% #
KB 3 /NEF, RE4%R G, WmANF @B/ B E = 10/1 (Rf) (10 mL) &2 S/ B H#
P, ZERKRTE, FBAAWB/ZBKRIE =101 (REKL) 10mL x2) #%, FARER
AP EHER . &5, 2B UA BB EHA, BB RENEEN 2B FEE L £
# B &3 EAT(PTLC) 4 & 12 2 4-4a-3 (0.0159 g, 0.048 mmol, 19% yield). 7o & ik ik .

IR (cm™): 3067, 2965, 2927, 2875, 2122, 1428. "H NMR (400 MHz, CDCl3): § 7.44 (dd, J = 8.0,
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1.2 Hz, 2H), 7.37-7.24 (m, 4H), 7.23-7.17 (m, 4H), 7.17-7.13 (m, 1H), 7.11 (dd, J = 8.0, 1.2 Hz,
2H), 7.03 (dd, J = 8.0, 1.2 Hz, 2H), 5.00 (s, 1H), 2.62-2.50 (m, 1H), 1.36 (s, 3H), 1.23 (d, J = 6.8
Hz, 3H), 0.61 (d, J = 6.8 Hz, 3H); '3*C NMR (100 MHz, CDCl:): & 145.5, 136.3, 136.1, 133.8,
133.2,129.4,129.3, 127.74, 127.69, 127.6, 127.5, 124.8, 36.0, 33.0, 19.6, 16.9, 13.9. HRMS (EI)
calculated for [C23H26Si]" (M) requires m/z 330.1804, found m/z 330.1804.

HLEE LB
SiHPh; NaBHEt; (10 mol%)  Ph,HSi i
3 o 2 Bpin
/& + HBpin > Xp (eq. 4-2)
Ph THF (0.50 M), rt, 10 h Ph
. 4-4a
0.50 mmol 1.2 equiv. 98% NMR yield
(CZY8022A)

6] 25 mL Schlenk R N & i N GE N EEm T, HAABMOKKRES D, AEHEZEIHt
R BRTE, 2EREA, EEAULRE=ZK. FREEAEFIRE, ELAWRYF
T, 1% K AL % 4% K fim A\ diphenyl(1-phenylvinyl)silane (0.1437 g, 0.50 mmol), THF (1.0 mL,
0.50 M), NaBHEt; (70 4. "8 %, 1.0 M) (50 L, 0.050 mmol), HBpin (90 uL, 0.88 g/mL, 97%,
0.60mmol), Z /5, HERELREZHFHE (REZHR), FTEEHF RN 10 Nt
RN %RE, WMANFmE/ L8R E =4/1 (RFR) Q0mL) A RABEHH, 2 EERT
W, BRI A mE/ LR =4/1 (R (20 mL x 2) #R#, F B s & L PR FEF .
LL TMSPh # W 4%, 'HNMR JIl & 4-4a = £ % 98%

Ph——
0'25?"10' Xantphos+CoBr, (2.0 mol%) 030D
________________ , NaBHEt; (6.0 mol%) 0.53D S(I) S?D?Ph ( 4-3)
| _\_SiHPh,' +  DBpin - 2 (eq. 4
LPh/\/ 2 P neat, 40 °C, 16 h Ph/\( !
""" 2.0 equiv. Bpin
in-situ q d-4-1a, 47% yield, >20/1 rr
(CZY10156)

RAE AT E A BEEZ, £ XantphossCoBrz (0.0041 g g, 0.005 mmol), Et,O
(0.25mL, 1.0 M), — %K FE ¥ (47 uL, 0.99 g/mL, 0.25 mmol), NaBHEt; (79 & 5% # A 7, 1.0 M)
(15 uL, 0.015 mmol), * Z % (28 uL, 0.93 g/mL, 0.25 mmol) A% DBpin (75 pL, 0.88 g/mL,
97%, 0.50 mmol), R 16 /NETf5, [ R ALK An A i B/ 8 2 Bg = 8/1 (AL E) (20 mL)
FEOK, FHEIERIERESEAA, BHAMEB/ R E =41 (BAFH)(Q20mLx2) #
% . THNMR # % J v X5 (>20/1). &G, WAt E A mit/ 8 8 =50/1 (fk
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) A PR A, 1§ % Z 1% (PTLC) 2 % 1% £ d-4-1a (0.0487 g, 0.12 mmol, 47% yield).
T kR k. A EEY 'HNMR LU 2HNMR #ll € . CDCL: 8% “HNMR # A 45 [d-
4-1a (0.0375 g, 0.09 mmol)#y CHCl3 ¥ 3% # sm \. CDCls (20 uL)].

4-Ld-CoBr, (5.0 mol%) Bpin 055D
. . NaBHEt; (15 mol%) i(H/D)Ph

pr X~SHPhz + DBpin - Ph)T\/SI( /D)Ph (eq. 4-4)

toluene (2.0 M), r.t.,, 4 h \0 45D

0.25 mmol 2.0 equi 0.04D ™
) .0 equiv.
d-4-2a, 88% vyield, 18/1 rr
(CZY10145)

[ 25 mL Schlenk KR & m N AE R HH# T, HFAMORKRESR D, REWEZH
FIRR AT, ZEREA, EEAULREZK. FREEAZFIRE, EARWRY
T, MiZRKEE FRKIN (E)-diphenyl(styryl)silane (0.0719 g, 0.25 mmol), 4-Ld+*CoBr»
(0.0078 g, 0.0125 mmol), ¥ % (0.125 mL, 2.0 M), NaBHEt; (70 &% # & 7, 1.0 M) (38 pL,
0.038 mmol) AL % DBpin (75 pL, 0.88 g/mL, 97%, 0.50 mmol). Z /&, HHEIK EH#k K E=H
BE (GEZER), FTTERERAN 4 /M. RELERE, 8RAEBEMN A HE/ ]
LB =4/120mL) # X, FELERLERETHEMA, FAABER/CRIE =410k
) 20 mL x 2) #% . '"HNMR # & R X 88 # % (18/1). &5, A mE 24 bk
JCBR B = 50/1 (KAL) ikEiAl, @ H & E 6% PTLC) 4 B 52 d-4-2a (0.0911
g,0.22 mmol, 88% yield), & & Bk, AAE &L 'HNMR LK *HNMR | £, CDCls 1E 4
’H NMR # A #+ [d-4-2a (0.0766 g, 0.18 mmol) # CHCl; v & F /i A CDCls (20 uL)].

4-Lg+CoBr; (2.0 mol%) SQ'ZHZDDPh
SiHPh oL NaBHEt, (6.0 mol%) i( B) > )
pin ‘ in 45
Ph toluene (1.0 M), r.t., 6 h Ph”} \ pin  (eq. 4-5)
0.25 mmol 1.2 equiv. 0.20 D 055 D

d-4-3a, 91% vyield, >20/1 rr
(CZY10143)

7] 25 mL Schlenk K & fn N\ && By # 7, HARAMOBRRES D, REHAEHF
e mh TR, 2ER8R, EEULBE=ZXK. FREEAZEFRE, EAAHEF
T, 6% KR E F 1R K A\ diphenyl(1-phenylvinyl)silane (0.0717 g, 0.25 mmol), 4-Lg+CoBr»
complex (0.0032 g, 0.005 mmol), ¥ %(0.25 mL, 1.0 M), NaBHEt; (I8 & 7 "%, 1.0 M) (15

uL, 0.015 mmol) L % DBpin (45 pL, 0.88 g/mL, 97%, 0.30 mmol). Z /5, ¥ E# gk A=
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WHE (CEZEN), A TEERFERAN 6 Mit. RALRE, BRMEMNG B/
BB =4/1 (RF) 20mL) &K, HENERTEREEEAAN, FAHBB/IRT
Be =4/1 20 mL x 2) %% . 'HNMR # & R XK S&EFHE (>20/1). &G, WA@EBER
M/ B O BE = 50/1 (AR EL) A, i H & E e (PTLC) 4 ¥ 1% 2| d-4-3a
(0.0942 g, 0.23 mmol, 91% yield), B & E &, AAREHET 'H NMR L& 2H NMR | &,
CDClL; 7 A4 2HNMR A 47 [d-4-3a(0.0816 g, 0.20 mmol) ¢ CHCI; ¥ F /2 A CDCl; (20

uh)l.

SiHPh, NaBHEt; (10 mol% Ph,HSI
+ DBpin 3 ( 0) > )<B pin (eq. 4-6)
Ph THF (0.5 M), 40°C, 3 h CH5(D)0.91 D
0.25 mmol 1.2 equiv. d-4-4a, 89% yield
(CZY10142)

1 25 mL Schlenk KA & m \ A& L HE# T, FRABMOSREHN D, REHESHF
A A TE, 25184, EAULRBE=ZXK. RREEAEFRE, EEAHRYF
T, MZRME FRK AN diphenyl(1-phenylvinyl)silane (0.0715 g, 0.25 mmol), THF (0.50
mL, 0.50 M), NaBHEt; (I & #k "8 & 7, 1.0 M) (25 pL, 0.025 mmol) 2L & DBpin (45 uL, 0.88
g/mL, 97%, 0.30 mmol), Z 5, ¥ EREEKREZHKEE (REZHIE), T 40°C KL
3/NBT. RELEEXE, WAL mB/ZBRE =4/120mL) EFAABEME, 2 ErKT
W&, B A EEY/ OB OB =4/1(20mLx2) ki, IR BER E K U £ . 'THNMR #
R KB EE (>20/1). &/E, WA B ER BB/ CR B = 50/1 (KAL) &k
7, 1 3T #| & % B € (PTLC) 4 & 15 2| d-4-4a (0.0920 g, 0.22 mmol, 89% yield). & & B k.,
AR FE@T 'TH NMR LK 2H NMR Ml . CDCl; /£ % *H NMR & A 45 [d-4-4a (0.0878 g,
0.21 mmol) # CHCIz ¥ & # iu X CDCl3 (20 pL)]»

SiHPh, cl NaBHEt; (1.0 equiv.) Ph,HSi  jpr
+ » .4-7
Ph A THF (0.50 M), 60 °C Ph)< (€9 4-7)
0.10 mmol 2.0 equiv.  seal tube, overnight 4-4a-3
14% NMR vyield
(CZY10147)

W ERERTFABORRKREHON 25 mL HEWES, FAMEMRTE
ErRAA, BEEAULREZR. REREEAZZERE, EARWNRTF T, MZRAEFIK
WK Am N diphenyl(1-phenylvinyl)silane (0.0286 g, 0.10 mmol), THF (0.20 mL, 0.50 M), NaBHEt;
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(9 A kA, 1.0 M) (100 uL, 0.10 mmol) DA K& 2-& 7 K2(18 uL, 0.86 g/mL, 0.20 mmol).
ZjE, WHEHW, FT60°C REIR. REZRE, WmAA@E (10mL) &% A4AH
W, ZEEKRITE, FHAmE (10mLx2) 2%k, FHrER L EER . 'THNMR
B E £ R 14%H 4-4a-3

57 > Bk

(1) (a) Chen, C.; Wang, H.; Sun, Y.; Cui, J.; Xie, J.; Shi, Y.; Yu, S.; Hong, X.; Lu, Z. Iron-Catalyzed
Asymmetric Hydrosilylation of Vinylcyclopropanes via Stereospecific C-C Bond Cleavage.
iScience 2020, 23 (4). (b) Yang, X.; Wang, C. Dichotomy of Manganese Catalysis via
Organometallic or Radical Mechanism: Stereodivergent Hydrosilylation of Alkynes. Angew.
Chem., Int. Ed. 2018, 57 (4), 923-928. (¢c) Gandhamsetty, N.; Park, S.; Chang, S. Selective
Silylative Reduction of Pyridines Leading to Structurally Diverse Azacyclic Compounds with the
Formation of sp> C—Si Bonds. J. Am. Chem. Soc. 2015, 137 (48), 15176-15184. (d) Grajewska,
A.; Oestreich, M. Base-Catalyzed Dehydrogenative Si-O Coupling of Dihydrosilanes: Silylene
Protection of Diols. Synlett 2010, 2010 (16), 2482-2484.

(2) (a) Sun, Y.; Guo, J.; Shen, X.; Lu, Z. Ligand relay catalysis for cobalt-catalyzed sequential
hydrosilylation and hydrohydrazidation of terminal alkynes. Nat. Commun. 2022, 13 (1), 650. (b)
Guo, J.; Shen, X.; Lu, Z. Regio- and Enantioselective Cobalt-Catalyzed Sequential
Hydrosilylation/Hydrogenation of Terminal Alkynes. Angew. Chem., Int. Ed. 2017, 56 (2), 615-
618. (¢) Guo, J.; Lu, Z. Highly Chemo-, Regio-, and Stereoselective Cobalt-Catalyzed
Markovnikov Hydrosilylation of Alkynes. Angew. Chem., Int. Ed. 2016, 55 (36), 10835-10838.
(3) Chen, J.; Cheng, B.; Cao, M.; Lu, Z. Iron-Catalyzed Asymmetric Hydrosilylation of 1,1-
Disubstituted Alkenes. Angew. Chem., Int. Ed. 2015, 54 (15), 4661-4664.

(4) Chen, J.; Xi, T.; Ren, X.; Cheng, B.; Guo, J.; Lu, Z. Asymmetric cobalt catalysts for
hydroboration of 1,1-disubstituted alkenes. Org. Chem. Front. 2014, 1 (11), 1306-1309.

(5) Cheng, B.; Lu, P.; Zhang, H.; Cheng, X.; Lu, Z. Highly Enantioselective Cobalt-Catalyzed
Hydrosilylation of Alkenes. J. Am. Chem. Soc. 2017, 139 (28), 9439-9442.

(6) Guo, J.; Cheng, B.; Shen, X.; Lu, Z. Cobalt-Catalyzed Asymmetric Sequential
Hydroboration/Hydrogenation of Internal Alkynes. J. Am. Chem. Soc. 2017, 139 (43), 15316-
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%5 FEXAK X AR
TON Turnover number A
TOF Turnover frequency AL E
O.A. Oxidative Addition A Am A
R.E. Reductive Elimination 75
NHC N-Heterocyclic Carbene AEFTFE
PDI Pyridinediimine b, o WL fiz
OIP Oxazoline iminopyridine W v o T2 R Pl
1P Imidazoline iminopyridine K el otk R P
o . . 4,5-F (=K H f§§)-9,9-—
Xantphos  4,5-Bis(diphenylphosphino)-9,9-dimethylxanthene S
Dpephos (Oxydi-2,1-phenylene)bis(diphenylphosphine) W(2- = 7 H s 7R D) it
BINAP 1.1'-Binaphthyl-2.2'-diphemyl phosphine L1-BR 2,0 W = %
44-—FT #E
dtbpy 4,4'-Di-tert-butyl-2,2'-bipyridine
-2,2"-BR AR
1,8-— R A W IH[5.4.0]+
DBU 1,8-Diazabicyclo[5.4.0]Jundec-7-ene
— BTV
THF Tetrahydrofuran T 2k
DCM Dichloromethane —AFR
DCE 1,2-Dichloroethane 1.2-— 8 0%
acac Acetylacetone 7 Tk A B
TMS Trimethylsilyl ZHERL
Mes Mesityl ¥ ZHRE
Tf Trifluoromethanesulfonyl ZHFHEEE
cod 1,5-Cyclooctadiene 1,5-783F — )&
rr Ratio of regioisomer X 35 7 4 1K b &
ee Enantiomeric excess A BAR I F
m.p. Melting point WA
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HRMS High-resolution mass spectra = g
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HPLC High performance liquid chromatography 87 AR A 1
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