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Base-Stabilized 1-Hydrosilaimine: Reactivity of Diaminochlorosilane
toward N-Heterocyclic Carbenes
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(“ Jiangsu Key Laboratory of Pesticide Science, College of Sciences, Nanjing Agricultural University, Nanjing 210095)
(© State Key Laboratory and Institute of Elemento-organic Chemistry, Nankai University, Tianjin 300071)

Abstract Studies on the formation of silaimines are among the most fascinating topics in organosilicon chemistry. The first
route to silaimine via eliminaition of Me;SiCl from diaminochlorosilanes is reported. Reaction of aminodichlorosilane
ArN(SiMe;)SiHCI, (1) (Ar=2,6-i-Pr,C¢H3) with ArN(SiMe;)Li in Et,0 at —78 ‘C followed by stirring the mixture for 5 h
at room temperature afforded diaminochlorosilane [ArN(SiMes)],SiHCI (2). Compound 2 has been fully characterized by 'H
NMR, *C NMR, ?Si NMR, IR and elemental analysis. Reactivity of 2 with different N-heterocyclic carbenes has been exam-
ined. It was found that 2 did not react with sterically hindered N-heterocyclic carbenes (NHC), 3-tert-butylimidazol-2-ylidene
(IfBu) and 1,3-diisopropyl-4,5-dimethyl-imidazol-2-ylidene (IiPr) at room temperature or under reflux conditions. However,
compound 2 could react with one equivalent of 1,3,4,5-tetramethyl-imidazol-2-ylidene (IMey) to give base-stabilized
1-hydrosilaimine 3. Compound 3 can be viewed as the elimination product from 2 through loss of Me;SiCl, as the small IMe,
coordinate to 2 to form a hypervalent silicon species.

Keywords chlorosilanes; N-heterocyclic carbenes; silaimines
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B, 2011 4E, FRAT/INHIHRIE T i3t — &Rk ArN-
(SiMe3)SiHCL, (1) (Ar=2,6-i-Pr,CeHz) Fl /N7 BH Y L 24
R 1,3,4,5-VY H FEBRE-2- T FE (IMeg) N, 435 2|
T 5 WriAs e A ARETE X ArN(SiMes)Si(H)-
(IMegNAr (3). filr, AT GE IS F AR =ARE i
1 SRR L, AR T — R A BAR R T e 2 4k
HP SRR A RO S HE T et g, R
BB O R 1) 5 R R A R

R SRR AU L 22 AR BT, RIRZH
WUERE. REW. M ESANEEL A O &k 2 i
AP EZRTAT. B M 1994 45 West /NH *ViE i il 4
JE I JE IR — i — SRR e 1 IR o S B AR e R IS
MNATIBR B3840 07 7 i — R A Feoe HORESR D). it
J&, U AU e ek T AR RN R S
JlR T R I S AT A . 2009 4E, FRATT/NHI AN
Roesky /N HIRIE T R 48R 51 ik R 7% &
T doe b AT 1 i A SR ) B R B T ik, 1 iR T LLTE R
FI 26 AR DA 7 SR A B BRI ELP= 4 5 3248, TR %
N Z AR A M ETERE. 25, AR
GOTEB T 2R BRI R =R e,
H L LLE, & [STHCI]ER oG 1) SURE fe 1) & i H fi 52 3N
TR EAL. 2010 4E, BAT/NALA Filippou N5 514k
T8 T VYR BR8N IR I A A [PhyC]SIHCI Fl 5 2
TAEERE ArSiHCL, [Ar=C¢H;-2,6-Mes, (Mes= C¢H,-
2,4,6-Me;), Ce¢H3-2,6-Trip, (Trip=CgH,-2,4,6-i-Pr3)] 5%l
R REM RN AR T R ERGE MR, 2011 4, A
BT R & RESE ArN(SiMe;)SiHCL, (1) (Ar=2,6-i-
PryCeHs), FH0FFT T H 5 A R BH 2 A% 38 5 1) S B 1,
R A I T2 (0 7 B S B = A AR RS 1014, 24
KA BRE R B 52 1,3- U T S mkme-2- 7 3 (1/Bu)
PR R R BRI AR, MR RN 1,3-
TR RE-45- T IRk M- 2- I (P I, 58] T K
e MRESRTY, (EUR 2 R B PR /MK 1,3,4,5-P0 H 2k
IR -2- N S (IMeg) B, P4 L 2%, AT 188 T
FEBEM 1-E6ET K ArN(SiMe;)Si(H)(IMe,)NAr
3L (HSE, EIATF, B RTE S W T EUR 3
St 5 BRI R R SN OR A Ui Vi (48

AR SCIRATT B iR T % 3 S URE BE[ArN(SiMes) [,SiHCI
(2, Ar=2,6-i-Pr,C¢H3), HHWI5 T 2 5% A=K
KRB, RIFEE /NI AR R IMey [ AT DAL
% — 4 1 MesSiCl A iR 5% Fa i 1 &L ik T iz
AIN(SiMe;)Si(H)(IMe,)NAr (3), X2 1451385 — Bk
FEGURELE IR MesSiCl i) £k Vi 5 1.
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1 HR5WE
1.1 ZERESHR 2 WEmK

K FH ER T BRI 77 72 & [ AXN(SiMe;) [,SiHCI (2). 1E
GRS T, AR ArN(SiMes)Lil ) 2. Tk V5 W —
78 C FiZMhn A I — & kESE ArN(SiMe;)SiHCL, (1)
1 CBRE, BATFE SRR 5 h B4 HR 54
T, FHOERER. T O RiE 3 B aE ik 2 (Bq.
D, RMJLFEMRERT. WGP 2 8T 1E Ok,
TEFZ., DUERRmE . B iRer. BRI
FaEt, 75 CeDg ' 70 CHI#k 10 h A4, LAY 208
i 7 'H NMR, C NMR, ¥Si NMR F1 IR i LA & 5 &5
PriQZRAE, M "H NMR i Si—H 7F 0 5.47 4 5k, {8
EHEE Jsn=282.93 Hz, 57 WH Si—H M. K HJE
N 2 EIE5r HILE 6 3.52 1 3.64, FRr%IN 2, SiMes
R —HpIELE 60.26, F15 R 18.

MesSi,
SiMe; N o N-Ar
Ar—N + MesSi™ Ar 2 ci—din 1)
SiHCl, 78°C N
—Ar
1 Ar = 2,6-i-Pr,CqH3 Me;Si
2

12 ZRESHK2 SAAMFENRK

S FH AN TR A7 BH &R 3 R 2 5 [AIN(SiMes) )b
SiHC1 ()fEAZMERE AT IS, B Sl A P K R 5=
1,3- AU T HEmkme-2- R (Bu) 5 2 BL1 1 R
wIENRG, WS R BT I, A CeDs J5
"H NMR B 8524, 75 °C R RHAZRERE 3E4T I
#, 30 h JECAERL SRRSO AR MR 1,3-2
S FE-4,5- PRI -2 FE (P!, K [ERE 7
RN R NEAT IR, A H AR R(Eq. 2).

Meg,Si\ R
N—Ar N/
/ . CeDs .
CI—S\iH + | N>‘ No reaction (2)
N—Ar \R
Me;Si ItBu: R = t-Bu
2 liPr: R=iPr

SR, P B BE /N 1,3,4,5- T 3 1ok g 2 37 3
(IMeyif, FATRIAH LA PER. N 'H NMR 3
BT LG H, 2B 2011 SE3RATT/ NS RGE (1) 5
FasE M 1-5HE % ArN(SiMe;)Si(H)(IMe,)NAr (3) (Eq.
3). f£ 6 6.21 A HL—4 g, S Si—H [, 6 7.35
Ak H I — XU U 9 55 I HH U, 6 4.12, 4.00 F1 S 3.21
WEAH—H M2 EE, BHBAN 2:01 01, NIRHE
F . 9 0.52 47 —ZH B, Oy SiMes . SR T
HALZAR 28%, TEAZMEE HM#k 6 h J53EF 2 41.5%.
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grainin, HAuxRge LI, AR ZEHEZ, IR
R R4

Me3Si ?iMeg,

\ /
/N‘Ar I N> -MesSiCl po-N_ H o
CI—S\iH + N CeDs ﬁ"‘\lMe4
\
/N—Ar Ar-
Me;Si IMe,
2 Ar = 2,6-i-ProCqHs

R NN A 2 75K ERAE R R MesSiCl 19
B 3. RN ATHARIES, HEY 15 IMeg L 112
ML R BN AE R 3, P20 26%, HEMZ 8 I ATLER
Scheme 1 Fn. A NE&H BRI EY, H A 5
IMe, X N AT DAAS 3 3, (EZ2 AW 2 BATTHEN A )
R, FEEE A EINER. X EALEY) 2 Fl IMe, NS H|
&Y 3, [REHERT 7z L3R IR, 1 Ak
A1 ) E ARG 3 LI B i e .

Cl

i Me;Si
/SlMe3 IMe, 394 \S_/CI - (SIChy),
Ar—N —_— N~ A 7
SiHCl N
2 H Cl  SiMe,
1 A
Me3Si, ?IMes
N-A
" IMe, AN H
CI—S\lH MegSiCl i ~—IMe,
N-Ar ~N
MesSi’ Ar
2 3
BR1 a1 A IMe, US4 RS 3 (IHLEE

Scheme 1 Mechanism of synthesis of 3 from reaction of 1 and
IMe4

2 #ig

FATE BT B AR T 2, JER T T4
I RAL, 2 B RIEFIAFUENE. 2 5 RER RN
A BEAIFZMAARR, AL BRBCK I B 38R 5 1Bu Al LiPr
A, (HSE 2 507 RN 1 IMey S5 AT BAAE AL
TRV IE 3, 32 1 I e T I Bk MesSiCl R
il RN G ) 7. 12 RN [N Dy 2 4 HE D
MALED 1 5 IMe, BAE R 3 (HLERSR AL 1 VEiiE.

3 SRR
3.1 UE5IEHF

}ilt "H NMR, *C NMR 11 Si NMR #4E{E Bruker
AVA00 ZREFEARA _EDE, A8 UTARIR TRk 43 04
N5, Bl AR A F s A B 0 T R
¥ F; JCZ M 7E Elemental Vario EL JG &% E
E, MM T FEMA NS P E i, B R
SE; LLAMGIELE Bio-Rad FTS 6000 {8 B 21 44
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Mg, {8 KBr B4 & ik, Ff 5 T-E4 1 A KBr B
P 5 R N P TR B0, B S S PRIE . Xt H,O
80 O, BUBRMA I ERAE S m Al e N R, 8
FH S Schlenk FU73 268l # FEMIEAT. FrHEHIE
TVt F RN Z ) I N B D A0 25 PR [ 37 28 A i 7%
W, SR AE S 1,3- RUT S k2o
(IBu)!" 1,3- 7 S N FE-4,5- — FEFEBE -2 T FE(LiPr)!®),
1,3,4,5- D FF 3L R - 2- 317 JE (TMeg) '), ArN(SiMes)LitH%
HESTHR 7 v 1 4%

32 ZLWHE

3.2.1 [ArN(SiMes)],SiHCI (2)49 & A&,

—78 C F¥ 30 mL ArN(TMS)Li (2.12 g, 831
mmol) (1] ZBF AR IZ 12 N 20 mL ArN(SiMe;)SiHCl,
(2.90 g, 8.31 mmol)] ZBEE W, HATHE =R, fiHk
5 h, RBP4 EIT, AR EEAEMRLIC. #
FRACKEE, T OB, 5330 EG4S5 g
96.6%). m.p. 125~127 ‘C. "H NMR (400 MHz, C¢Dy) o:
7.03~6.96 (m, 6H, Ar-H), 5.47 (s, 1H, SiH, Jg.;;=282.93
Hz), 3.67~3.61 (m, 2H, CH(CH;),), 3.55~3.49 (m, 2H,
CH(CH3),), 1.21~1.18 (m, 12H, CH(CHs),), 1.13 (d, J=
6.7 Hz, 6H, CH(CHs),), 0.88 (d, J=6.7 Hz, 6H, CH-
(CH3),), 0.26 (s, 18H, Si(CH3)3); *C NMR (100.62 MHz,
CeDg) 0: 148.07, 148.03, 140.09, 126.57, 125.18, 124.85
(Ar-C), 28.26, 28.08 (CH(CH,),), 26.30, 25.25, 25.11,
24.99, 23.86 (CH(CHs),), 3.42 (Si(CH);); Si NMR
(79.49 MHz, C¢Dy) d: 8.93 (Si(CH3);), —29.29 (SiH); IR
v: 2242.56 (Si—H) cm ' Anal. caled for CsoHs3CIN,Sis:
C 64.18,H9.51, N 4.99; found C 64.07, H 9.43, N 4.98.
3.2.2  ArN(SiMe;)Si(H)(IMe,)NATr (3)49 A 5k

FRF, FEMAPE 2 (193 mg, 0.034 mmol)Al
IMe, (4.3 mg, 0.034 mmol)JE & & THZHEE ', A 0.6
mL C¢Dg, 18 h /5 28% 5L 3, 75 Chn#v 6 h A,
AL R = F] 41.5%.

AP, 2 (0.56 g, 1 mmol)Fl IMe, (0.124 g,
1 mmol)iRAE T3, =il T, A 10 mL H
2,75 Ch#6h, T, 2 mL &%k, FMA 10 mL H
FRPREL, I, WRYEIRBURE 2 mL, —20 ‘C N4, 2d
JE BT H B AR 3 (012 g, 20.8%). m.p. 176~177 C;'H
NMR (400 MHz, C¢Dy) d: 7.36 (d, J=7.4 Hz, 2H, Ar-H),
6.86~7.19 (m, 4H, Ar-H), 6.21 (s, 1H, SiH), 4.16~4.09
(m, 2H, CHMe,), 4.04~3.97 (m, 1H, CHMe,), 3.25~3.18
(m, 1H, CHMe,), 1.57 (d, J=6.7 Hz, 3H, CH3), 1.53 (d,
J=6.8 Hz, 6H, (CH;),CH), 142 (d, J=6.8 Hz, 6H,
(CH;),CH), 1.35 (d, J=6.8 Hz, 3H, CHs), 1.17 (d, 3H,
CH3), 1.00 (s, 6H, CH;N), 0.51 (s, 9H, (CH;);Si), 0.05 (d,

Chin. J. Org. Chem. 2016, 36, 626~629
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J=6.9 Hz, 3H).

¥HBh# KL (Supporting Information) b & W21 it
PR Bl ISR E Y2, 2+ IMe M3 (1)
'H NMRXTHG . 3k Seph Rl a] LA 4 2 AR 1) 338 (http://
sioc- journal.cn/) b R %,
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