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Base-Promoted Rapid Hydrosilylation of Aldimine

Wang, Zichao™’ Xu, Youjun®” Shi, Shiliang™*
(“ State Key Laboratory of Organometallic Chemistry, Shanghai Institute of Organic Chemistry, Shanghai 200032)
(® Key Laboratory of Structure-Based Drug Design & Discovery, Shenyang Pharmaceutical University, Shenyang 110016)

Abstract Amines are important intermediates in organic synthesis. The hydrosilylation of imines provides a convenient
method for the synthesis of amines. Transition metal and main group catalysts have been widely applied in the hydrosilylation
of imines. However, it would be more practical to use simpler reaction conditions to realize such reactions. In this paper, a fast
hydrosilylation of aldimine was realized by using cheap -BuOK as the promoter, providing an efficient method for the synthe-

sis of amines in high yield. This reaction features rapid reaction, facile conditions, and robust practicability.
Keywords hydrosilylation; aldimine; rapid reaction; base catalysis
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(A) Transition-metal-catalyzed hydrosilylation of aldimine
2

- " Ar?
JN transition metal (cat.) HN"
Ar! silane (Rh, Ru, Ir, Cu, Fe, etc.) Al H
(B) Main-group-catalyzed hydrosilylation of aldimine
_Ar? . Ar?
N main group (cat.) HN~
| —_—
Ar1) silane (Al or Zn) Ar1/kH
(C) Base-promoted hydrosilylation of aldimine (This work)
_Ar2 _Ar?
|N Base (cat.), DEMS HN
Ar1) 10 min, then H,O Ar'! H

B 1 WA RS

Scheme 1 Hydrosilylation reaction of imine

1 HR5HE
1.1 RMFHMRK

MEH N, 1- 2 R 1 (1a) A — 2 5 2 W R A e
(DEMS, 2)fE AR AT S S sk AR Ak, Bk s
WARNE 1. ERHE T, LIS (THF) A%
A, AR R () TR BT TIPS, g R R A
INBRI S TGk R A, A I B AH L SR =P (R 1,
Entry 1). 322 5 TAERIE A, AT TBCAEIIAME AL 2 55
A Re s SRR AR s C AL B 59, i iE L Si
—H SERAEHEAR N SRR, TR IR AN A,
W8 J A2 B2 I AL B BT 251, SEBR R,
A 5.0 mo% AT AUT AR (+-BuOK)I, [ 2.0 h J&
JUF-LAE B R A3 2 H AR 735 1, Entry 2). %
L7 AN TR 2 1 oS e LR B i, R BT R A
(+-BuOLi) 5 & A AL 8 (NaOH) 2 RE M 4k S M iEAT (R 1,
Entries 3, 4), {HYCRIA TR, XA 8 1 Tosik AL
55 (+-BuOLi) B ¥ il 4 5% 22 (NaOH) S 20 . I\ 35 (3
1, Entries 5~9), %1 CsF, K5PO,4, KOAc, Cs,CO3, PhONa,
SRR ANERAR, ) S B LA R R H, Rt
AL -BuOK 1E S SR BER]. BH, B S R
(A 4540 22 10 min, KIS RIS RE DLE & U 13 3
PPN 1, Entry 1), UMM IX A0 L g Pk 7 ) 7 20
X T HE A S PR PRod A i BT B S B R
ANINE I, S ST 2 5 S 7 (3R 1, Entry 1),
R 2% 18 3 FL A IR A OV e 2 e, I Ahik#E THF AE
NRBLHIETR]. BT BRI AR, W€ 11N 1 B
26 0.2 mmol 1a, 2 equiv. DEMS Ayids Ji ik,

3464 http://sioc-journal.cn/

© 2020 Chinese Chemical Society & SIOC, CAS

5.0 mol% -BuOK NHi, THF A, MNAEZRIE N T%
AR RO 10 min. [R5 2] BL 99% i #1523
JiER S5 P )(F% 1, Entry 10), #E0 DEMS 7EME 4L &8 1)
VB R AT Ak A e i SR AL AR R MeSiHs, M (L
Gz ads St

R P RITRERRAL

Table 1 Optimization of the reaction conditions

. o

Base (5.0 mol%)
DEMS (2, 2.0 equiv.)

THF (0.2 mol/L), r.t.

2 h, then H,0O
Entry Base  Yield¥/% Entry Base  Yield®/%
1 — <2 6 KsPO, 0
2 t-BuOK 99 7 KOAc 0
3 tBuOLi 39 8 Cs,CO; O
4 NaOH 71 9 PhONa 0
5 CsF 10 100 t-BuOK 99

“Yields were determined by NMR analysis using 1,3,5-trimethyl-benzene
as an internal standard. ” 10 min, neat or THF (1.0 mol-L™D

1.2 RNIEYE

e T LIRS, KH DEMS ik g7, X
& A S N I SRS R AT T TR R AT, Bk IR
WL 2. fRAESCIG 45 0T UE H, R A7 BELAE F G
T NI B T, A S 2R IR (3b), BRI
AT B HE(3e)s B AR IE(3d) S B IE BRI, $48E L
RF5 (7= 4G BN HbR=9). BJEE 5T X8 EAH
HLPE AR T OBL 2, RIS 3 b
B AR, Ak R ]IS (3d~3i). 7EE A [ it
g Rk % (3e, 3f). HiiFGe). =®mH %
(3h). = FFEIEGI). IRIE3))F P REF R N %
. EHE, KYEH xRS T R IR IR, &
oA S W R R, IO R A I — BB R AL T AT g
HREEMZ, BA FBUREEE Sy T L Boc fR1FHE
B, B A b R ), RIETFE 80 Cm#ud i
FAET, TP R =R i, X AT RE AR T
JE A2 (R EAR 25 FE - B AN L 28807 T 3 B8 1 .

1.3 R"HRMHZR

NT UL S SE P, X O EAT T S
L. Wk 3 Prow, UMLKY RE 10 mmol B, 7£7G
WHIZATF R I 5.0 mol%[t] -BuOK, Z i XM 10 min,
RELL 97%IMICRAS R~ 1(1.77 g). AT E—2Hnx
RS, SR R AR SE IR BRI PMHS (3R H R AkE
BEVE NN B JRF(Z) 800 ¥ /250 g), 7£ 10 mmol K
TR, Ee L 89% I 15 2L )5 72 4)(1.62 g). TR
PEIRGHE HL AR, ARSI ATV AE A Y PR
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Table 2 Scope of substrate
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t-BuOK (5.0 mol%)
DEMS (2 0 equiv.)

THF (1.0 mol/L), r = H
10 min, then HZO \\|

eI W©

3b, 99% vyield

we

F Cl

@AH

3a, 97% yield

MeO HN :
iij

3c, 99% yield

e

3d, 95% vyield

HN@

3e, 92% yield 3f, 92% yield

@
HN

H
MeS
39, 99% yield 3h, 94% yleld 3i, 99% yield
OMe
"BU NBoc
‘f
T™S 89% yield 3k, 0% yield 31, 0% yield

P
>y

e
oy

t-BuOK (5.0 mol%)
DEMS (2.0 equiv.)

neat, r.t., 10 min

then HQO
10 mmol 1.77 9, 97% yield
@ t-BuOK (5.0 mol%) /©
IN PMHS (2.0 equiv.) HN
THF (0.2 mol/L), r.t. H
10 min, then H,O
10 mmol

1.62 g, 89% yield

B2 whsp

Scheme 2 Gram-scale reaction
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FH B S A3 A RESe VNI IR 57, 10 min BV AT & 250 S B
B E R R b, NS REREE SRS S, M
R, AR A A R A T — R s
i
3 SCIOERSY
31 {UEE5RH

'H NMR F1 *C NMR 7 400 MHz #RE3E4RA Fm)

5E, CDCly i, TMS A AR, BT G5 9 73 dr i 5l
fezal, TR & 2L,
32 ZWHE

TER SRR, T8 00 S SR AR I
E (1, 0.2 mmol), THF (0.2 mL, 1.0 moleL "), DEMS (2,
0.2 mmol, 2 equiv.), -BuOK (5.0 mol%, 1.1 mg), /N J&
EYAE SR PR 10 min. REEHE, KK
B, TN B8 CBEZEEL, A HLZ FH R S AR VA sk
v, TOKBREREN T8, BRETHRA, WSS, 2T
ik BSR4 & 3.

N-"RHRH Rz (3a) % 35.6 mg, LOMPRY), =%
97%. '"H NMR (400 MHz, CDCl3) 6: 7.42~7.28 (m, 4H),
7.28~7.21 (m, 1H), 7.20~7.08 (m, 2H), 6.76~6.67 (m,
1H), 6.60~6.61 (m, 2H), 4.28 (s, 2H), 3.97 (s, 1H); "*C
NMR (101 MHz, CDCly) d: 148.2, 139.5, 129.4, 128.7,
127.6,127.3, 117.6, 112.9, 48 4.

N-(ZE-2-FE L) (3b)' ) 46.5 mg, TEOMLIRY,
2% 99%. 'H NMR (400 MHz, CDCl5) J: 8.00~7.65 (m,
4H), 7.52~7.34 (m, 3H), 7.24~7.05 (m, 2H), 6.68~6.72
(m, 1H), 6.65~6.55 (m, 2H), 4.41 (s, 2H); *C NMR (101
MHz, CDCly) d: 148.3, 137.1, 133.6, 132.8, 129.4, 128.5,
127.9, 127.8, 126.3, 126.0, 125.9, 125.8, 117.7, 113.0,
48.5.

N-Q2-FR LI T %(3e)'™): 39.0 mg, TEEOIHPIRY,
772 99%. 'H NMR (400 MHz, CDCl3) d: 7.44~7.36 (m,
1H), 7.30~7.20 (m, 5H), 6.76~6.80 (m, 1H), 6.74~6.65
(m, 2H), 4.32 (s, 2H), 2.43 (s, 3H); “C NMR (101 MHz,
CDCly) &: 148.4, 137.1, 136.5, 130.5, 129.4, 128.4, 127.5,
126.3,117.6, 112.8, 46.5, 19.1.

N-Q-H AN HE L 3" 40.5 mg, TPk
1, P73 95%. "H NMR (400 MHz, CDCl3) §: 7.28 (d, J=
8.8 Hz, 2H), 7.21~7.11 (m, 2H), 6.87 (d, J=8.8 Hz, 2H),
6.74~6.67 (m, 1H), 6.61~6.63 (m, 2H), 4.23 (s, 2H),
3.79 (s, 3H); C NMR (101 MHz, CDCl3) : 158.9, 148.3,
131.5,129.4, 128.9, 117.6, 114.1, 112.9, 55.4, 55.4, 47.9.

N-(A- 5 F ) K e (3e)'™: 37.0 mg, To PR Y,
77 92%. 'H NMR (400 MHz, CDCl) d: 7.30~7.34 (m,

http://sioc-journal.cn/ 3465
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2H), 7.17 (t, J=8.0 Hz, 2H), 7.01 (t, J=8.7 Hz, 2H), 6.72
(t, J=7.3 Hz, 1H), 6.61 (d, J=7.5 Hz, 2H), 4.29 (s, 2H),
4.00 (s, 1H); *C NMR (101 MHz, CDCl5) §: 162.1 (d, J=
246.44 Hz), 147.9, 135.2 (d, J=3.3 Hz), 129.3, 129.0 (d,
J=8.1 Hz), 117.8, 115.5 (d, J=22.2 Hz), 112.9, 47.6.

N-(4-5F ) F R3O 40.0 mg, LRy, 7
# 92%. '"H NMR (400 MHz, CDCl;) d: 7.29 (s, 4H), 7.17
(d, J=15.8 Hz, 2H), 6.72 (t, J=7.3 Hz, 1H), 6.60 (d, J=
8.1 Hz, 2H), 4.30 (s, 2H), 4.05 (s, 1H); *C NMR (101
MHz, CDCl;) 6: 147.9, 138.1, 132.9, 129.4, 128.9, 128.8,
117.9, 112.9, 47.7.

N-(4-(FRR ) 28) K i (3g) ) 45.5 mg, TEEA TR
Y, 2% 99%. '"H NMR (400 MHz, CDCl3) d: 7.28 (d, J=
8.3 Hz, 2H), 7.22 (d, J=8.4 Hz, 2H), 7.16 (t, J=8.0 Hz,
2H), 6.71 (t, J=7.4 Hz, 1H), 6.61 (d, J=7.5 Hz, 2H), 4.27
(s, 2H), 3.99 (s, 1H), 2.46 (s, 3H); >°C NMR (101 MHz,
CDCly) d: 148.2, 137.3, 136.5, 129.4, 128.1, 127.1, 117.7,
112.9,47.9, 16.2.

N-(3,5- (= H H 28R 2K % (3h): 60.0 mg, TLfh
HERY, 772 94%. 'H NMR (400 MHz, CDCls) o: 7.84
(s, 2H), 7.79 (s, 1H), 7.19 (t, J=8.0 Hz, 2H), 6.77 (t, J=
7.4 Hz, 1H), 6.60 (d, J=7.6 Hz, 2H), 4.47 (s, 2H), 4.18 (s,
1H); *C NMR (101 MHz, CDCly) 0: 147.4, 142.7, 132.1
(q, J=33.3 Hz), 129.6, 127.4 (m), 124.8, 122.1, 121.4
(m), 118.7, 113.2, 47.9; "’F NMR (376 MHz, CDCl;) 6: —
62.82; HRMS (ESI) caled for C;sH;F¢N [M—i—H]+
320.0869, found 320.0870.

4- PR N-(4-( = 90 TP AR ) R ) R 1L (3i): 59.5 mg,
TEMARY), 725 99%. 'H NMR (400 MHz, CDCLy) o:
7.39 (d, J=8.5 Hz, 2H), 7.17 (d, J=8.3 Hz, 2H), 6.77 (d,
J=8.9 Hz, 2H), 6.58 (d, J=8.9 Hz, 2H), 4.29 (s, 2H), 3.73
(s, 3H); "C NMR (101 MHz, CDCly) §: 152.5, 148.4,
142.2, 138.6, 128.8, 121.3, 120.6 (q, J=252.5 Hz), 115.0,
1143, 55.9, 48.6; ’F NMR (376 MHz, CDCly) 6: —
57.89; HRMS (ESI) caled for C;sH;;NO,F; [M—H]"
296.0893, found 296.0894..

A- U JE-N-(4-(( = HFRE SR ) £ 38) R 58 ) R K2 (3)):
55.0 mg, LEHIRY), % 89%. 'H NMR (400 MHz,
CDCly) d: 7.43 (d, J=8.1 Hz, 2H), 7.29 (d, J=8.1 Hz,
2H), 6.75 (d, J=8.9 Hz, 2H), 6.56 (d, J=9.0 Hz, 2H), 4.27
(s, 2H), 3.73 (s, 3H), 0.24 (s, 9H); >C NMR (101 MHz,
CDCly) &: 152.4, 142.3, 140.4, 132.3, 127.4 121.9, 114.9,
114.3, 105.1, 94.1, 55.9, 49.1, 0.1; HRMS (ESI) calcd for
C1oH»,NOSi [M—H]" 308.1465, found 308.1456.
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i Bh#1 KL (Supporting Information) fiiH HIr L&
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