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Synthesis of the Hydrosilicon Species via Oxidative Addition of
Silylene toward the Proton-Containing Molecules

Kong, Deliang’ Yang, Xiaoang' Zhao, Yiling Peng, Yanbo Zhu, Hongping*
(State Key Laboratory of Physical Chemistry of Solid Surfaces, College of Chemistry and Chemical Engineering,
Xiamen University, Xiamen 361005)

Abstract The oxidative addition reaction of silylenes with proton-containing molecules is an effective method for synthesis
of hydrosilicon species. Herein, amidinatoborylaminosilylenes (L)[(1,5-CsHi14)B(R)N]Si [L=PhC(N'Bu)2; R=2.,4,6-Me3CsHa
(1), 2,6-Pr2CsHs (2), 1-CioHis (3)] were employed, each of which reacted with 1-(diphenylmethyl)-3-hydroxyazetidine to
produce the derived alkoxyl hydrosilicon compounds (L)[(1,5-CsH14)B(R)N]Si(H)[O-cyclo-CH(CH2)2N(CHPh2)] (4~6), and
with mercaptans as 2-naphthalenethiol, 4-fluorothiophenol, 2-chlorobenzenethiol to yield thiol hydrosilicon compounds (L)-
[(1,5-CsH14)B(R)N]Si(H)(SR') (7~14). Silylene 1 reacted with diphenylamine to give (L)[(1,5-CsH14)B(2,4,6-Me3CesH2)N]-
Si(H)(NPh2) (15). Compounds 4~15 have been characterized by NMR spectra and elemental analysis, of which 5, 7 and 11
were further confirmed by X-ray crystallography. Compounds 4~15 are the hydrosilicon species with novel structures and
compositions, all of which are bonded by four different groups, being generated by the oxidative addition reaction via the si-
lylene Si: center toward the respective O—H, S—H, and N—H bonds of the proton-containing molecules, where a mode of a
charge reversal of the proton into the hydride group at the Si center is realized.

Keywords silylene; proton-containing molecule; oxidative addition reaction; hydrosilicon compound
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Lewis R 1155 FLF Lewis B (1 55 A% XUE fe o PE -1, (515
HEREMZE, HOMO #UiE A B 1 B AT 3% 1) B 73k 5
PE, RS 2 R AR EALIA I R R, S B
AN RN RS BT (WK R, 15 JEICER Py A
As P16 EITTER) G R EAMIE R R M. RS & T
S0 THRNAREAZ. 1993 4, Jutzi U REZHISHRIE —
TR FHTE T (MesCs):Si 5 HX (X=F, Cl, Br)ffJ [, 135
F=¥)(6-MesCs):Si(H)X. 1998 4F, West 250161 % il 5 24 I fi:
£2(CHN'Bu),Si: 5 EtOH Ml H,O 80, 4394k sifb &4
(CHN'Bu),SiH(OEt) #1(CHN'Bu),SiH(u-0)SiH(CHN'Bu),,
SSLAR XS 2. AR IR B A A Miiller ¥ 8 4H17T T
2003 4EJRIE, 4 RS [(MesSi)N]Si(H)OR (R=Me,
Ph). Driess B8 2006 4F& BAS T B-— 0 &R 4
& 58 1 /N 70 42 PR E(L)SiH(p-0)SiH(L) (L = (NDipp)-
(CH,)CCHCMe(NDipp), Dipp = 2,6-Pr,-CeH3)". Bt J5
2007 4F, Driess ZSELLHRIE 5 HoS R4 HI(L)SI(S)-
H; 2009 4F, Roesky Vi@ 41 11U i 38 5 NH;3 S VAR % 1,1 -
J0R)(L)SiH(NHS).

FREGEREY, EEAEWRE SR TEAKE
AACINEUR M 26 i SR, EoRE HOMO HuE il
X LI SRIE B, X TN A — Bl A R E A A AL
Jiik. Rk, BAVHEE BT —FRIREERC A 5E I Bl i
FRETE, (L)[(1,5-CsHia)B(R)N]Si [L=PhC(N‘Bu),, R=
2,4,6-MesCeHa (1)2 2,6-ProCeHs (2)+ 1-CioHys (3)]20-22,
RefZ 5] K Lewis BR B DL 2L Hi Tk Jif 2 g B, 1% L
TAMRIE T 5 ERTES TN, &Y 1~3 5 N-
TR IA T -3 I e B A 1) R A g i o A Ak
k&l 4~6 (Scheme 1), SMiEEI> T (2-ZEMEE. XK
T I A % A8 S AR T I ) S A= S PO D e 326 75 3 ek
7~14 (Scheme 2), 5 T IK[% fx N 45 H Ik FE 0 fide 3 e 2t
4 15 (Scheme 3). tb&H 4~15 52 R 5|21 AN 45 1987
FUREZ A, kb OBRIPEIT FROAS [F) 1 B RE 2.

1 &HR510R

SR 772324, & T =P PRI e S pek o
(L)[(1,5-CsH14)B(R)N]Si [L=PhC(N'Bu),, R=2,4,6-Mes-
CsHa (1). 2,6-PryCeHs (2). 1-CioHis 3)], Hr 1 /12 4
PREERY 7 e Bt 2, 3 REEII e M B ik 0. B SR
THAEW1~3 505 N- KRR T He-3-FE I %
L. TEER T RGN, A 1~3 55 5 5555 1)
H N-TR R T he-3-IE I N, AR A A PI(L)-
[(1,5-CsH14)B(R)N]Si(H)[O-cyclo-CH(CH,),N(CHPh,)]
[R=2.4,6-Me;CsH, (4). 2,6-Pro,C¢Hs (5)« 1-CioHis (6)]
(Scheme 1). 'H NMR #%BREFAS IR/ M. 12 h 58 4%
. et OB JEIRUE 28 25 0 DA R IE ek, 1521
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TG I AR =, AH R A R A 2
70%- 67%F1 51%. &9 4~6 XKEBUK, RETES
N GE S RS R, (HRE=EBEERA N RE. X=
T A A FR 2R U S P g 3 51 A L (A R, 7
1E U5 R AR BRI

Ph
)—Ph
Ph N
t .. HO{N%
Bu.. __Si_ _B Ph
N N { - Ho . /o
—N R Toluene, r.t. BU\N/S‘I\N/B
Y I8 R
pr N
Bu

R = 2,4,6-Me3CgH,, (4)
R =2,6-Pr,C¢H;  (5)
R =1-CqoH1s (6)

B 1 L&Y 4~6 KA K
Scheme 1 Synthesis of compounds 4~6

WEY) 4~6 MIARAHXTE 2%, FATHAT TIX=A
eGP R TR, S5 RIRE] S . & X 4
A5 A AT I 25 KRR PP e, Al 1 s
HIorF 2580, Si RO ERERIRES . W 5 s . N- ORI
BRI T fe-3-500, AV EEH]. BRI N R+ 5
HRal Si KIS 0.1731(2) nm [Si(1)—N(2)]#1
0.2734(2) nm [Si(1)—N(3)], Kk, Si(1)—N@)#Er 41 A
donor-acceptor 4 I55AH HAEH, MHEEIER X o ,
WEIKIE S Si A bR R B ECRRAE. A,
NQ)—C(17)8# Ky 0.1423(3) nm, S HBEE; NG)—
C(17)K A 0.1278(3) nm, SXVEAFIE. X LLE R
B 1 AF B DR L TG 4 B R BRE B PRI AE R 2540 Si(1)—N(4)
KN 0.1753(2) nm, 5 Si(1)—NQ)HHL; Si(1)—O(1)H#

B &S BRRS T4 B R R K
Figure 1 X-ray crystal structure of 5 and the important bond
lengths (nm)

H atoms except for that of the SiH are omitted for clarity. Selected bond
lengths (nm): Si(1)—O(1) 0.1647(2), Si(1)—N(2) 0.1731(2), Si(1)—N(3)
0.2734(2), Si(1)—N(4) 0.1753(2), Si(1)—H(1) 0.1460(20).
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K4 0.1647(2) nm; Si—H K4 0.1460(20) nm, 5 3k
RIE AR, X =AY JE T o g, ik, Sido 2
FRIUTHARECAL L. SATIRMARESE 2 AL, thE 5 1
T N-ZIOR R AR T B -3- R A A L A,
B SR O—H B AE AN B B 45

&Y 5 11 NMR 1SR 2510 5 5880 TV 4.
AT LSS, IR EC A b Bu 3 A1 H 20 2 LRI A i,
FLT on 1.11 A1 1.28, RETEETH Si(1)—N(Q2) o-F A
Si(1)---N(3) 540 BAF FH 2 R AEF A Bu fAEMH 71k
LIRS NCN £ 6¢ 159.63 ToRILHEM N=C—N 84
1. SiH B ILIRNOIER T ou 4.87, 5 CHRARIER
EA A Y LSiIHBH;) (du 6.12) Fl [(u-x1:x1-L)B(H)-
(DMAP)Si(H){N(Ar)SiMes} JOTS (dn 5.02)FIL26-27, 29
NMR i BRILREEAE 5N 6s —47.06, 5 HTIRAREE
2 (0si 0.6)MHLLIA I3l X ERE SiHL SRk
IO L (1) OB S FLRE A B AR A P2 AR 25 S A&
4 1 6 1] NMR 3 HRAREAE5E [ g SL RIS PR 3 A 5
FHIL. 4 HBKIEERARR) Bu EBILAAIRE N on 116 5
1.24. W& X 3K S2 6 FF Bu £ BN HIL—A oy 1.38,
INEVEH Si—NL o881 Si-+Ny 5940 B 151k,
DRI T 791 ‘Bu il T A0 [ R A 22 R 5. NCN 2L 2
KR dc 160.72 (4)« 159.62 (6); SiH L) 01 4.96 (4)-
5.16 (6)LL 1% 5si —52.41 (4). —48.07 (6). iXLL¥E K
hEW) 4 Fl 6 H45H 5 5 BEAAHIE.

TMENEA A EABAIRIE. H— SRR
T 1~3 50BN EY 2-Z50EE . S EIRmEE DL A 4R
FUORTEE L. =R FHWEY 1~3 75 =%
IR A T AR, B S h o {92 s .
JEZER B, 220 B AL IE bt g, Atk s
) 7~14 (Scheme 2). (L&Y T~14 B ElE K, 735
FERI RN 64% (7). 66% (8)« 60% (9)« 68% (10). 54%
(11). 56% (12)~ 69% (13)LA 1z 57% (14). SEEZRAI L
AR, TEERNEYIN R SRR E R, LAY 1~
14 XPKBUR, BT 258 E HE G A EAH
BEY. TEEHEARAT, XEh e iE R, N
AN A ARRAEARJT. EATAE B 2R Y S0k IR Y 771 o R i A
FERRILT, WAL IE CheH AR ZE. WEY 1~14
I NMR (‘H. 3C #1 2Si) itk 2 RAEA TR 04, Hp 7
AL 32D EAT X B4 B AT S 25 A A AT .

7 NMR i, (b0 0w 1.13 A1 1.31 (7). 1.09
F11.39 (8)- 1.39 (9) 1.14 #1 1.23 (10). 1.12 F1 1.33 (11).
1.16 #1 1.24 (12). 1.13 A1 1.39 (13). 1.36 (14)ffJIgR] LA
TR N PREERC A Bu FE [, oc 168.77 (7). 168.04 (8)-
167.79 (9). 168.42 (11). 169.45 (12). 168.61 (13)IFLHE
W iclig A& T PhC 2k, HA b 54 10 A1 14 RIS FEEL
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QQF

HS Hs

Toluene H__ ,/S
oXs
|
S R
Q R = 2,4,6-Me;CgH, (10)
(1)

T@2or3) = R=26-Pr,CeHs

S Toluene
Han”
/\SI\ _B r.t. HS
L N cl
R & 0
S

R = 2,4,6-Me3CgHj (7)

R =2,6-Pry,CgH;  (8) Toluene H\Si/ B
R=1CiHis  (9) rt TN
L = PhC(N/Bu), R

R = 2,4,6-Me;CgH, (12)
R =26-Pr,CeHs  (13)
R =1-CyoH1s (14)

BR2 hEmT~14 ERK
Scheme 2 Synthesis of compounds 7~14

i, BC NMR TCiEiEWRE. (2T ou 5.62 (7). 5.29 (8)-
6.22 (9)~ 5.50 (10). 5.10 (11). 5.55 (12). 5.15 (13). 6.18
(14) [P AR IS & I AT )= &8 T SiH . 2°Si NMR %45
HHRIL 05 —56.70 (7). —50.22 (8). —83.15 (9)+
—57.96 (10). —51.57 (11). —59.81 (12). —52.77 (13),
R 1~3 ML % ah[0s 2.75 (1) 0.6 (2)-
—23.49 (3)]. k&% 11 ) F NMR %45 o
—116.94 FIFLARMIE 5.

& 7 A 11 S T4 s T 2 FIE
3. AED T S BRI L BT s 2R
ZAVYANEEH]. Si(H)—N(D)BEHK 5 0.1786(2) nm, Si—H #
K4 0.1417(17) nm, Si(1)—S(1)#E KA 0.2182(7) nm H.
S5[(CHNBu),Si(u-S)]> #HiE(0.2213(1) nm)!', I =AM
BRI o BEEERE. Si(1)—NQ)RI4 K )y 0.2127(2) nm,
Si(1)—NQ)HI#K A 0.1818(2) nm. HIFMEKZ) 0.031
nm, {H:25 Si(H)—NDBELLWEY 5 F Si(1)—N(Q2)
A Si(1H)—NQG)#H LA Z R K. FIF N@2)—C@8) A
NQ3)—CQ) B 77 2& 0.1302(2)F10.1359(2) nm. iX
SRR R I Si(1)—NQ)F Si(1)—NQG)H M FE LT o
B, DR PRI A B A% 0 B A R T ST L. il
B, SioH B AHEACRE, EoR 200 7 HEIN()HE T,
H(1)S(1)(N(2)N(3)ZH il 1) 2 = SUHE[N(2) A1 H(1)TE
BT, S((N(DNQ3)ZH B ) BCAL LT, T Si At
9 5 FeAz, Si(1)—N(Q)HT Si(1)—NQ)# KA T 5 Fi K,
1M Si—H BB 455, A& 11 & T 4505 7
Feh, FORB FH O i Y 2,4,6-MesCeH, &4ty
2,6-PryCeHs, LA 25525 N 4-FCeHa.

H—PER THE1~3 5 N—H#S THMN. %
I 2K fE(PhoNH), 4% 10 1 PR IR L E e E =R T
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B X
Ph_ Ph
o H TRV
u, . N B N
N—si_ B /N “n—sid s
PN N PP L A
B Toluene, 70°C " N
u ’ tBU
1 15

B2 WEWTHRES T BN K
Figure 2 X-ray crystal structure of 7 and the important bond
lengths (nm)

H atoms except for that of the Si—H are omitted for clarity. Selected
bond lengths (nm): Si(1)—S(1) 0.2182(7), Si(1)—N(1) 0.1786(2), Si(1)
—N(2) 0.2127(2), Si(1)—N(3) 0.1818(2), Si(1)—H(1) 0.1417(17).

B3 e 1 aiE s T e B R EE K
Figure 3 X-ray crystal structure of 11 and the important bond
lengths (nm)

H atoms except for that of the SiH are omitted for clarity. Selected bond
lengths (nm): Si(1)—S(1) 0.2160(2), Si(1)—N(1) 0.1784(4), Si(1)—N(2)
0.1798(4), Si(1)—N(3) 0.2253(4), Si(1)—H(1) 0.1430(40).
BEAT R L A TH NMR % BR B A I S 82, 57
CeDs, HZ T RPRAE. FATMALE, KW 1 5
PhoNH 7E 70 CRERBIEHASE, 10 h JEkaill e b A=A
SERL, 12 2 53 5 PhoNH V3SR o L. H#E— KX iy
AT B R AL A 24 h, PSS E ) N R
AL EEXT 15 PhoNH RABORIE B, 43 T 1)
P21 15 (Scheme 3), 73577 5IE 74%.

&Y 15 KUK, B T2 18% HE RN
HEOARFREY), EEEAETIRE. A zamiE
RO DU SR (THF) A A B VA R FE, TIAE IE 2
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L = PhC(NBu),

BR3 LAm 1S 0EN

Scheme 3  Synthesis of compound 15
MV AREEAR 2. 7EALE9 15 1 'TH NMR 3+ 6y 1.16 1)
FgE ] DR A R IE AL AR I Bu L[], on 5.90 Kb HER
W e R VA T SiH £ [H; 2°Si NMR JE1E 55 —48.57
Qb gy AR UE S5 "B NMR #7E 55 —15.53 P23t
PRI, SRTBRAA 1 (0 53.11)FHEL B JR T #5241k i T
SN i 3 (RN O R b - A N P AT A |
s, XEEEL A T A Y 4~14 I ERERE
) FEHR I L.

2 i

TEARSCH, T T = R 0 e Jee ek 3 43 o) 5 =
FRTEN TR, BB, RGN, AT — F&51
) IR BL B0 e o o AR L R (4~ 6) DR RLBMI e 2 5% 3 B e
S(T~14). REMIL IR 05). (LAY 4~15 1
SEH BT B RES AN, IR LR AR R — P
BT RER S E T A T AN R B A — B A Rk
RESWM I RO, BB AR S S R e i
th, HxNEAG R, B4 fm—fr=y). [EERER
o, IR N, AT DLERE Aot s Rt 5N PN
MR AR RO PN AR R, AR 4310
Sk SN S N 51 N A8 (R LR P 7 v e
BRI R S SRR R RE. H o, AR
X APEET Sio O TS RRRE, R RIX
SEAY A W) TF T A R

3 s
31 X5

MR 3RS TH B 13C YFL 2°Si NMR & 7E Bruker
Avance 11 400 MHz #ZREILHRAC B DR, IR A2 298
K; JCE M #E A Vario EL T R HHX#E T C. Ho N
Bk

B A W5 KoK B BUR AL & ) 1 52 58 4 4E R A
Schlenk £ ARBAE 78 A FEM AT, EHINUE
MR 2R IE bl e 4 BN 2 T4, SR )5 1 F AN
HIA &/ R, B O BRI EE M. CoDs
SN A TR . WIOCRRER U, B AR5 e
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T Alfa-Assar. Acros. EZGEEH]. B RE. ZidHEHY:
EEEP R A T RS BUR AL S0 3 5 B
fEFHEE T FEM &, X2 AU [E 42 5 A5
BIEZ T 6~8 h BRERMEMWIFMIAKSE, BikilFE
CaH, B 3 A 730 )i 105 28 TR .
3.2 ZLWAHE
3.2.1  (L)[(1,5-CsH14)B(2,4,6-Me;CsH,)N]Si(H)[O-cy-
clo-CH(CH,),N(CHPh,)] (L=PhC(N'Bu),) (4) 9 & &
FREL 1 (0.51 g, 1.0 mmol)i& T H 2K (20 mL), =& T
BN N-Z R B AR T Je-3-1(0.24 g, 1 mmol), itk
12 h 53R . R BR £V R, & Ol /a 15
P E A=) 4 0.53 g, PPN 70%. mp. 221 C; 'H
NMR (400 MHz, CsDg) J: 1.16 (s), 1.24 (s) (18H, CMes),
1.60~1.62 (m, 2H), 1.75~1.78 (m, 4H), 1.93~1.95 (m,
2H), 2.05~2.07 (m, 4H), 2.30~2.31 (m, 2H) (CsHs),
2.19 (s, 3H, p-Me), 2.42 (s, 3H, 0-Me), 2.47 (s, 3H, 0-Me),
249 (t, *Jun=6.6 Hz, 1H), 2.90 (t, *Jun=6.6 Hz, 1H)
(CHa), 3.33 (td, 3Jun=6.9 Hz, Yyu=3.5 Hz, 1H), 3.60 (td,
3Jun=6.9 Hz, 2Juy=3.5 Hz, 1H) (CH.N), 4.21 (s, 1H,
NCH), 4.46 (p, *Jun=6.0 Hz, 1H, OCH), 4.96 (s, 1H,
SiH), 6.80 (s, 1H), 6.88 (s, 1H) (C¢H,), 6.93~7.03 (m,
5H), 7.10~7.15 (m, 5H), 7.43~7.47 (m, 5H) (C¢Hs); 1*C
NMR (101 MHz, Ce¢Dg) J: 20.135 (p-Me), 20.53, 20.57
(0-Me), 22.33, 24.19, 32.19 (CMes), 33.02, 33.42, 34.36,
35.12 (CgHys), 54.32 (CMe;), 62.48, 62.65 (CHy), 63.06
(OCH), 78.63 (NCH), 126.90, 126.92, 127.48, 128.27,
128.32, 128.37, 129.05, 129.26, 129.76, 133.62, 135.09,
136.73, 139.30, 141.27, 142.85, 142.90 (C¢H, and C¢Hs),
160.72 (PhC); 2Si NMR (79 MHz, C4Dg) o —52.41;
Anal. caled for C4sHesBN4OSi: C 76.57, H 8.70, N 7.44;
found C 76.87, H 8.51, N 7.54.
3.2.2 (L)[(1,5-CsH14)B(2,6-PraCsH3)N]Si(H)[O-cy-
clo-CH(CH,),N(CHPh,)] (L=PhC(N'Bu),) (5)9 & &
WEY S EITIES 4 801, HAHREL 2 (0.56 ¢,
1.0 mmol) Fl N- 2K AL S 31 T 42 -3-¥(0.24 g, 1
mmol)FH T V. i 515 238 (L& 44~ 50.52 g, /&
A 67%. m.p. 185 C; 'H NMR (400 MHz, C¢Dg) J: 1.11
(s, 9H), 1.28 (s, 9H) (CMe3), 1.21 (d, Jun=6.7 Hz, 3H),
1.30 (d, *Juu=6.3 Hz, 6H), 1.54 (d, *Jun=6.6 Hz, 3H)
(CHMe,), 1.56~1.65 (m, 2H), 1.70~1.79 (m, 2H), 1.82~
1.86 (m, 1H), 1.91~2.01 (m, 2H), 2.02~2.12 (m, 4H),
2.23~231 (m, 1H), 2.61~2.65 (m, 2H) (CsH,4), 2.23 (t,
3Jun=5.9 Hz, 1H), 2.99 (t, *Jun=6.6 Hz, 1H), 3.19 (t, *Jun
=9.1 Hz, 1H), 3.56 (t, *Jun=28.0 Hz, 1H) (CH,), 3.43
(sept, 3Jun=7.0 Hz, 1H), 3.64 (sept, *Jun=6.7 Hz, 1H)
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(CHMey), 4.21 (p, *Jun=6.0 Hz, 1H, OCH), 4.24 (s, 1H,
NCH), 4.87 (s, 1H, SiH), 6.90~7.06 (m, 7H), 7.08~7.15
(m, 5H), 7.17~7.21 (m, 2H), 7.40~7.47 (m, 4H) (CsH;
and CeHs); C NMR (101 MHz, Ce¢Dg) 6: 22.13, 23.44,
25.31, 25.57, 32.77, 33.39, 33.86, 35.57 (CsH4), 25.71,
25.74 (CHMey), 27.33, 27.67 (CHMe,), 31.77, 32.26
(CMes), 53.78, 54.37 (CMe3), 62.31, 62.56 (CH,), 62.97
(OCH), 78.66 (NCH), 124.16, 124.23, 125.71, 126.80,
126.92, 126.98, 127.60, 127.98, 128.26, 128.33, 128.39,
130.21, 139.33, 140.21, 142.69, 142.80, 145.09, 147.30
(C¢H3 and CsHs), 159.63 (PhC); 2°Si NMR (79 MHz,
CeDg) 0: —47.04; Anal. calcd for Cs;H7:BN4OSi: C 77.05,
H 9.00, N 7.05; found C 76.97, H9.03, N 7.13.
323 (L)[(1,5-CgH14)B(1-C1oH;5)N]Si(H)[O-cyclo-
CH(CH;),N(CHPh,)] (L=PhC(N'Bu),) (6)#J &5

&M 6 W& mMTTiES 4 840, HApFREL 3 (0.53 g,
1.0 mmol) Ml N- 2K FHIL B 31 T 4 -3-#(0.24 g, 1
mmol) T ML, )53 B8 B [ A 7= 60.39 g, =%
N 51%. m.p. 262 C; '"H NMR (400 MHz, C¢Dg) 6: 1.38
(s, 18H, CMe3), 1.42~1.51 (m, 2H), 1.56~1.62 (m, 4H),
1.61~1.70 (m, 4H), 1.86~2.16 (m, 11H), 2.29~2.44 (m,
8H) (Ad-H and CgH14), 2.93(t, *Jun=6.0 Hz, 1H), 3.11 (t,
3Jun=6.2 Hz, 1H), 3.56 (t, *Jun=6.6 Hz, 2H) (CH,), 4.36
(s, 1H, NCH), 4.39~4.47 (p, *Jun=5.9 Hz, 1H, OCH),
5.16 (s, 1H, SiH), 6.95~7.06 (m, 2H), 7.09~7.15 (m,
4H), 7.29~7.35 (m, 2H), 7.40~7.51 (m, 7H) (CsHs); 1*C
NMR (101 MHz, CsDs) 0: 22.99, 30.94, 33.33, 33.54
(CsHis), 31.93 (CMes), 36.55 44.03, 55.72 (Ad-C), 57.70
(CMes), 62.14, 62.64 (CH,), 63.10 (OCH), 78.51 (NCH),
126.98, 127.00, 127.49, 128.37, 129.60, 141.30, 142.78,
142.81 (CsHs), 159.62 (PhC); ¥Si NMR (79 MHz, C4D)
0: —48.07; Anal. calcd for C4sHssBN3OSi: C 76.53, H
9.04, N 7.29; found C 76.32, H 9.43, N 7.21.
324 (L)[(1,5-CsH14)B(2,4,6-Me3CsH,)N]Si(H)(2-S-
C1oH7) (L=PhC(N'Bu),) (7)49 & &,

& T AR S 4 250, PR (0.51 g,
1.0 mmol)FZEAiEE(0.16 g, 1 mmol)H T = M, ik 5 h.
515 2 A E AR Y 7043 g, FEEON 64%. mop.
205 °C; 'H NMR (400 MHz, CsDg) d: 1.13 (s, 9H), 1.31
(s, 9H) (CMe3), 1.56~1.64 (m, 2H), 1.70~1.98 (m, 4H),
1.99~2.12 (m, 4H), 2.13~2.25 (m, 4H) (CgH,4), 2.28 (s,
3H), 2.41 (s, 3H, 0-Me), 2.75 (s, 3H, p-Me), 5.62 (s, 1H,
SiH), 6.86 (s, 1H), 6.92~7.02 (m, 4H), 7.17~7.37 (m,
4H), 7.42~7.56 (m, 4H), 7.64 (d, *Jun=8.3 Hz, 1H)
(CeHa, Ce¢Hs and CioHy); 3C NMR (101 MHz, C4De) o:
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20.57, 20.82 (p-Me), 21.73 (0-Me), 22.67, 29.84, 31.59,
33.89 (CsHia), 32.38, 32.82 (CMes), 54.29, 54.43 (CMe3),
125.22, 125.58, 126.93, 127.13, 127.21, 127.43, 127.97,
128.83, 129.01, 129.35, 129.47, 129.53, 132.11, 132.91,
133.61, 133.96, 133.99, 134.07, 135.25, 136.29, 137.05,
143.15 (C¢Ha, CsHs and CioH7), 168.76 (PhC); Si NMR
(79 MHz, C¢Ds) 0: —56.70; Anal. calcd for C4,Hs¢BN3Si:
C 74.86, H 8.38, N 6.24; found C 74.54, H 8.21, N 6.87.
3.2.5 (D)[(1,5-CsH4)B(2,6-PraCeH3)N]Si(H)(2-SCio-
H;) (L=PhC(N'Bu),) (8)4% & &

&) 8 A TS 4 25, FREL 2 (0.56 g, 1.0
mmol)FZEHEE(0.16 g, 1 mmol)H T M, #i#E S h. &
JE 13 2B 0 [ R 774 80.45 g, FHN 66%. m.p. 169 C;
"H NMR (500 MHz, Cg¢Ds¢) 6: 0.96 (d, Jur=5.2 Hz, 3H),
1.17 (d, *Juu=5.3 Hz, 3H), 1.34 (d, *Jus=4.7 Hz, 3H),
1.81 (d, *Jun=5.3 Hz, 3H) (CHMe), 1.09 (s, 9H), 1.39 (s,
9H) (CMe3), 1.47~1.56 (m, 1H), 1.57~1.65 (m, 1H),
1.70~1.79 (m, 2H), 1.86~1.95 (m, 1H), 1.96~2.03 (m,
2H), 2.05~2.15 (m, 4H), 2.23~2.40 (m, 2H), 2.47~2.51
(m, 1H) (CsHi4), 3.28 (sept, 3Jun=>5.3 Hz, 1H), 4.01 (sept,
3Jun=15.3 Hz, 1H) (CHMe,), 5.30 (s, 1H, SiH), 6.91~7.01
(m, 3H), 7.06 (d, *Jun=8.1 Hz, 1H), 7.12~7.22 (m, 3H),
7.26~7.45 (m, 6H), 7.55 (d, *Jun=6.4 Hz, 1H), 7.65 (d,
3Jun=6.5 Hz, 1H) (C¢Hs, C¢Hs and CjoH7); 3C NMR (101
MHz, C¢Dg) o: 22.76, 22.84 (CHMe,), 25.21, 26.15, 27.23,
27.63, 33.44, 33.61, 34.60, 34.74 (CsHi4), 25.88, 25.92
(CHMey), 32.43, 32.59 (CMes), 54.12, 54.47 (CMes),
124.57, 124.96, 125.18, 125.43, 126.19, 126.83, 127.08,
127.12, 128.53, 129.00, 129.92, 132.02, 132.79, 133.76,
133.89, 133.92, 135.25, 141.59, 147.11, 148.20 (CeHs,
CeHs and CjoH;), 168.04 (PhC); *Si NMR (79 MHz,
Ce¢Dg) 0: —50.22; Anal. calcd for C4sHe2BN3Si: C 79.03,
H9.14, N 6.14; found C 78.97, H 9.28, N 6.30.

3.2.6 (D)[(1,5-CsH14)B(1-C10H15)N]Si(H)(2-SC10H7)
(L=PhC(N'Bu),) (9)49 & &

B 9 A TS 4 25, FREL3 (053 g, 1.0
mmol)FZEHEE(0.16 g, 1 mmol)H T M, #Hi#E S h. &
JE 13 BB AR 7 90.37 g, FH N 54%. mp. 183 C;
"H NMR (500 MHz, C¢Ds) 6: 1.39 (s, 18H, CMe3), 1.40~
1.51 (m, 1H), 1.51~1.57 (m, 4H), 1.58~1.68 (m, 4H),
1.97~2.10 (m, 6H) (Ad-H), 1.85~1.96 (m, 6H), 2.20~
2.27 (m, 2H), 2.40~2.69 (m, 6H) (CsHi4), 6.22 (s, 1H,
SiH), 6.97~7.03 (m, 3H), 7.18~7.27 (m, 2H), 7.35~7.41
(m, 2H), 7.58~7.64 (m, 2H), 7.65~7.71 (m, 1H), 7.93
(dd, 3Jur=8.5 Hz, 2Jyn=1.8 Hz, 1H), 8.34 (s, 1H) (C¢Hs
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and CjoHy); 3C NMR (101 MHz, C¢Ds) 6: 23.11, 33.74,
36.52 (CsHis), 31.09, 44.79, 58.57 (Ad-C), 31.80 (CMes3),
54.85 (CMes), 125.33, 125.94, 127.19, 128.71, 129.02,
132.19, 132.63, 133.31, 134.08, 135.11, 136.05 (Cs¢Hs and
CioH7), 167.79 (PhC); *Si NMR (79 MHz, C¢Dg) 6: —
83.15; Anal. calcd for C43HeoBN3SSi: C 74.86, H 8.77, N
6.09; found C 74.76, H 8.72, N 6.57.

327 (L)[(1,5-CsH14)B(2,4,6-MesCHo)N]Si(H)[ S-
CeHa4(4-F)] (L=PhC(N'Bu)) (10)#9 &A%

&Y 10 KGRI 4 25000, FRECL(0.51 g, 1.0
mmol )RR SRR (0.13 g, 1 mmol) /T B, #i+E5 h.
G 15 23 O E AR Y) 10044 g, P2 FE N 68%. m.p.
235 ‘C; 'H NMR (400 MHz, C¢D¢) J: 1.14 (s, 9H), 1.23
(s, 9H) (CMe3), 1.54~1.65 (m, 4H), 1.76~1.95 (m, 4H),
1.96~2.10 (m, 6H), 2.19 (s, 3H, p-Me), 2.41 (s, 3H), 2.65
(s, 3H) (0-Me), 5.50 (s, 1H, SiH), 6.69~6.74 (m, 4H),
6.79~6.82 (s, 1H), 6.86~6.89 (s, 1H), 6.90~7.04 (m,
4H), 7.19~7.28 (m, 1H) (C¢Hs, C¢Hs and CeHy); ?°Si
NMR (79 MHz, C¢Dg) o: — 57.96; Anal. calcd for
Cs3Hs3BFN3SSi: C 71.11, H 8.32, N 6.55; found C 71.21,
H 8.32, N 6.65.

32.8  (D)[(1,5-CsH14)B(2,6-Pr,CsH3)N]Si(H)[SCsHa-
(4-F)] (L=PhC(N‘Bu)y) (11)439 & a&

&1 KA ROT25 42540, PRI 2 (0.56 g,
1.0 mmol) FXF F AR (0.13 g, 1.0 mmol)FH T vz, i
5 h BRI OREAAY) 11047 g, PR N 69%.
m.p. 148 °C; 'H NMR (500 MHz, C¢Ds) J: 1.05 (d, *Jun=
6.5 Hz, 3H), 1.18 (d, *Jun=6.6 Hz, 3H), 1.30 (d, *Jyn=6.7
Hz, 3H), 1.76 (d, 3Jun=6.7 Hz, 3H) (CHMe), 1.12 (s,
9H), 1.33 (s, 9H) (CMe3), 1.46~1.63 (m, 4H), 1.85~2.16
(s, 6H), 2.20~2.39 (m, 2H), 2.44 (s, 2H), (CsHi4), 3.24
(sept, Jun=6.6 Hz, 1H), 3.91 (sept, *Jun=6.7 Hz, 1H)
(CHMe»), 5.10 (s, 1H, SiH), 6.50~6.58 (m, 2H), 6.59~
6.67 (m, 2H), 6.91~7.08 (m, 4H), 7.17~7.24 (m, 2H),
7.25~7.33 (m, 2H) (C¢H3, CsHa and CeHs); 3C NMR (101
MHz, C¢Dg) o: 22.78, 22.72 (CHMe), 25.21, 25.75, 27.10,
27.67, 33.35, 33.57, 34.53, 34.74 (CsHi4), 26.00, 26.10
(CHMe,), 32.56, 32.60 (CMes), 54.06, 54.38 (CMe3),
114.70, 124.40, 124.86, 125.82, 126.86, 127.07, 128.42,
129.05, 129.85, 131.41, 135.03, 136.58, 141.48, 147.00,
147.90, 160.85, 162.80 (Ce¢Hs, C¢Hs and Cg¢Hs), 168.42
(PhC); ?°Si NMR (79 MHz, CsDg) 5: —51.57; “F NMR
(376 MHz, CsD¢) 0: —116.94. Anal. calcd for CssHssB-
N;0Si: C 72.01, H 8.70, N 6.14; found C 72.13, H 8.86, N
6.83.
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329  (L)[(1,5-CsHi4)B(2,4,6-Me;CsH2)N]Si(H)[SCs-
H4(2-Cl)] (L=PhC(N'Bu),) (12)#) &5

&1 A RS 4254, HAPFRELL (0.51 g,
1.0 mmol) Al 2-5 K BiIE(0.14 g,1 mmol)FH T [ o, Hitdk
Sh. AR A AT 120.37 g, 723N 56%. m.p.
175 °C; '"H NMR (400 MHz, CsDs) d: 1.16 (s, 9H), 1.24
(s, 9H) (CMe3), 1.54~1.66 (m, 4H), 1.77~1.99 (m, 4H),
2.00~2.14 (m, 6H) (CsHus), 2.23 (s, 3H, p-Me), 2.47 (s,
3H), 2.65 (s, 3H) (0-Me), 5.55 (s, 1H, SiH), 6.67~6.73
(m, 1H), 6.75~6.82 (m, 2H), 6.84~7.00 (m, 4H), 7.19~
7.28 (m, 3H), 7.44~7.49 (m, 1H) (C¢H,, CeHs and CeHs);
3C NMR (101 MHz, CsDs) d: 20.47 (p-Me), 20.93, 21.46
(0-Me), 29.85, 30.73, 31.60, 33.93 (CsHy4), 32.24, 32.72
(CMe3), 54.44, 54.52 (CMes), 126.08, 126.78, 127.13,
127.30, 129.07, 129.18, 129.35, 129.49, 133.55, 134.99,
135.82, 136.28, 136.80, 138.06, 138.49, 143.47 (C¢H,,
CsHy and CeHs), 169.45 (PhC); 2Si NMR (79 MHz, C4D)
0: —59.81; Anal. caled for C3sHs3sBCIN;SSi: C 69.34, H
8.12, N 6.38; found C 69.46, H 8.22, N 6.43.
3.2.10 (L)[(1,5-CsH14)B(2,6-"Pr,CsH3)N]Si(H)[SCeHa-
(2-CI)] (L=PhC(N'Bu),) (13)#9 &%,

WEM3 BIEKTTIES 4258, HAFREL2 (0.56 ¢,
1.0 mmol)Fl 2-5 KR EE(0.14 g, 1 mmol)[H T [ 3, $itdk
5h. e 19 20 (U E A1 130.49 g, 77N 70%. m.p.
193 °C; 'H NMR (400 MHz, C¢Dg) &: 1.13 (s, 9H), 1.39
(s, 9H) (CMes), 1.16 (d, *Jun=6.9 Hz, 3H), 1.24 (d,
3Jun=6.7 Hz, 3H), 1.31 (d, *Jun=6.7 Hz, 3H), 1.71 (d,
3Jun=6.6 Hz, 3H) (CHMe,), 1.47~1.64 (m, 2H), 1.74~
1.81 (m, 2H) 1.88~2.15 (m, 8H), 2.23~2.40 (m, 1H),
2.44~251 (m, 1H) (CsHus), 3.33 (sept, Jun=6.5 Hz,
1H), 3.93 (sept, 3Jun=6.6 Hz, 1H) (CHMe,), 5.15 (s, 1H,
SiH), 5.68~5.73 (m, 1H), 6.51~6.68 (m, 3H), 6.88~7.08
(m, 3H), 7.17~7.24 (m, 2H), 7.26~7.37 (m, 2H), 7.54~
7.59 (m, 1H) (CsHs, C¢Hs and CsHs); '*C NMR (101 MHz,
CsDs) 0: 22.23, 22.77 (CHMe,), 26.02, 26.06 (CHMe,),
32.36, 32.47 (CMe3), 25.15, 26.12, 27.15, 27.67, 33.45,
33.55, 34.64, 34.71, (CsHi4), 54.36, 54.43 (CMe3), 124.65,
124.83, 125.91, 126.23, 126.70, 127.09, 128.76, 129.09,
129.43, 129.86, 130.14, 134.97, 135.37, 138.10, 141.62,
147.06, 148.17 (C¢Hs, CsHs and CgHs), 168.61 (PhC); °Si
NMR (79 MHz, C¢Dg) §: —52.77; "B NMR (128 MHz,
Ce¢Dg) 0: —12.65; Anal. calcd for C4sHssBN3OSi: C 70.32,
H 8.49, N 6.00; found C 70.65, H 8.33, N 6.11.
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3.2.11  (L)[(1,5-CsH14)B(1-C1oH;5)N]Si(H)[SCeHa(2-
C1)] (L=PhC(N'Bu),) (14)49 & &,

B4 FIE TS 4250, HAPAREL3 (0.53 ¢,
1.0 mmol)Fl 2-F RAREE(0.14 g, 1 mmol) T M, FiiH:
5h. 5 JE 1980 CUE A7) 140.67 g, 723N 57%. m.p.
217 ‘C; 'H NMR (400 MHz, C¢Ds) 6: 1.36 (s, 18H,
CMes), 1.00~1.29 (m, 4H), 1.39~1.74 (m, 8H), 1.84~
2.19 (m, 6H), 2.22~2.35 (m, 3H), 2.38~2.54 (m, 8H)
(Ad-H, CgHys), 6.18 (s, 1H, SiH), 6.92~7.00 (m, 6H),
7.26~7.33 (m, 3H) (CsH4 and CeHs); 2°Si NMR (79 MHz,
CeDg) 0: —172.51; "B NMR (128 MHz, C¢Dy) J: 47.30.
Anal. caled for C4sHssBN3;OSi: C 69.47, H 8.52, N 6.23;
found C 69.43, H 8.87, N 6.44.
3212 (L)[(1,5-CsH14)B(2,4,6-Me3CsHa)N]Si(H)(N-
Ph,) (L=PhC(N'Bu),) (15)#9 & &

FREX 1 (0.51 g, 1.0 mmol)i& T H ZK(20 mL), =T
I Z2K[%(0.17 g, 1 mmol), HiFE AR, 2850
WA 70 C/RM 12 h. fFARAANE RS, WERE
WA, &0F Ol e 2 Gl A=Y 150.51 g, 725
N 74%. m.p. 213 °C; 'H NMR (400 MHz, CsDq) J: 1.16
(s, 18H, CMes), 1.39~1.57 (m, 4H), 1.65~1.90 (m, 4H),
1.91~2.17 (m, 6H) (CsHi4), 2.19 (d, *Jun=4.9 Hz, 6H,
0-Me), 2.48 (s, 3H, p-Me), 5.90 (s, 1H, SiH), 6.78~6.88
(m, 5H), 6.89~7.04 (m, 4H), 7.05~7.15 (m, 4H), 7.19~
7.24 (m, 2H), 7.47~7.52 (m, 2H) (C¢Hs and CsHa); "B
NMR (128 MHz, C¢Dg) J: —15.53; 2Si NMR (79 MHz,
CeDs) 0: —59.81; Anal. caled for Ca44HsoBN4Si: C 77.39,
H 8.71, N 8.20; found C 77.54, H 8.23, N 8.76.

4 Bh#1 Kl (Supporting Information) 1t &%) 5 il it
TEMEEMIETESE. (&Y 5. 78 11 kg2
. LB 4~15 1) 'H. BC. "B. ¥Si NMR i, ixik
AR AT DA A 3l AT (X ki (http://sioc-journal.cn/) b T %K.
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