% 4”) 4& % DOI: 10.6023/cjoc201404048

TR E R

Chinese Journal of Organic Chemistry

NOTE

RMEER SEIR NS R a-iE R EBARITEY
$he @m O FHEERC REH

(“ I TGURRE R 2 22 SRR R 222208 1Y)y 041004)
CUTER IR TR Y 041000)

WE  NN-WIE P B = PSS — R VDTSN . AR TOK TR 105 Cy FZRIERFINAAE T Ik
I, AT o-— HIEREASEBEAT A, UK 60%~89%, HL4EHIHIIGZ /3T, "H NMR. °C NMR I IR 255 7L 34T T
RAL. Ko B bl fe ko5 5Em . B AR S/ 5 N, N- = B R P LI = F R e AN S 0. 8 T S 1 14 B
BRI ZE RN, R AR 55 B B AR 1) 05 IR IR R I L RN R %000 AR B K S R 3, D7 IR IR I 4G
THe B, S AR

KB U TPIEIERELG W, o- = HSEREASEBEIG, SRNAG A RO

Synthesis of a-Siloxyamides by the Reaction of a
Carbamoylsilane with Ketones

a

Yao, Yuan®’ Li, Weidong” Chen, Jianxin™
(“ College of Chemistry and Material Science, Shanxi Normal University, Linfen 041004)
(® The First Experimental Middle School of Linfen City, Linfen 041000)

Abstract Under using anhydrous toluene as a solvent, N,N-dimethyl carbamoyl(trimethyl)silane reacted with a series of aryl
ketones or unsaturated aryl ketones at 105 C to afford a-siloxyamide derivatives in good yields (60%~89%). The structures
of the products were characterized by element analysis, '"H NMR, *C NMR and IR spectra. The alkyl ketones including the
alkyl-aryl ketones and alkyl-unsaturated ketones poorly reacted with N,N-dimethylcarbamoyl(trimethyl)silane. The experi-
mental results showed that the electronic property of the substituted group on the aryl ring strongly affected the reaction. In the

case of the aryl ketones with stronger donor group on the aryl ring, the longer time was needed for the reaction.

Keywords carbamoylsilane; ketones; a-siloxyamides; nucleophilic addition; synthetic methods
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Figure 1 Synthesis of a-siloxyamides derivatives from a car-
bamoylsilane 1 and ketones 2

1 &HR5WE

N,N-Z R PR IR = FR S RE B (1)1 15 55 3607 . R
LN 55 FE i LA K IR EIRAE JC K EAE S 105 °C FRERAEH
FIMIZAE N N, LERRSADUEE b REAS & AESERZ K, T
WA = R H I BRY o T, — DA T
a-FESE LR RE, R 60%~89%, 1] Sk e FE | fe ik
D5 HEW L e IEANAN DT FEB AN ) V(F 1, Entries 1~3,
5~7). SEYG RN T BRI RERE 1 SRR, HARHE
A7 BN TE R PR SR IR RS, AN 5 2 I 256 4 570 0 A v
i, PR TR, XA B 1 AT
PRI SN (R R B, R AR A 38 R 1 n a7 8
BIZ I AT, BTG a- iSRRI, R0
T2 e R SE AR, AR TR 2 20 6 R
N FE. R SR R N, s IR 1 5RO BE
KRN, TS R R EAN N, R T B
SN PIEREE, FUFL s DRI AT A E 20 O e R 1 AL 5 45
P EU(E 1, Entries 3, 4). 2 PEIEAER: 1 5 % H
il ) 5 S A B (5 1, Entrie 8), 3342 H1 -1y T B0 5 4 ]
RIR AT VT S50, BRI /N, S 1 S M 55 1
WS, 5T P a-dGIREAAE, WASH
SR N IR S 4, DRI 2 5 G N . A BATTIE 25 P Jig
SRR 1IN, OSBRI TE4HA
i S NG, P BRI e 1 ol A B R R ),

PRI LA FE I 2m) 7 P 2K /N, [ )
B2, B SOVE T EENEMGR 1, Entry 13). AT %
LTRSS RS2, BRATT BT SEAE 05 B R 2R R
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T A R L 7N S T (R 3, ), L dtxd
SN THCR ) R, R I A R H T R A R (21,
BV AR R BB 2 (14 h), PRI R
(89%); “MIEA 45 WL AE HIEE T FROE I (25), SROMiAE — K
HEZZ 12 (76 h), =407 R HEK(60%). TLIXAE
55 Fe— AN RN 55 B i R AN AN 55 B AR AT R TR HL
ROV R AR I, % A A R [T (1) L 2R 0 I N ) 5
M), 2 B HL 7 200 3 e L R ) R ) 5 W AR
IRIR LA AN TR PR EUA RS s . e i B 1) A 488K ) 5
U TIPS D ANARE 7 T Taake S A kS NS R S SRR R
(2K, 21), SN 58RI TR 3 A HE fo 7 BRI I
(2n, 20), SNSE RIS TR A i es v 1) —
I (2p), FH TR 1 Hh M I B A S K I T Jse 1A
ANBEREAT, R38R W] R 7 A5 A 5% g Jg I [ 3 S PR 3%
HRFE I LRI (2q) Fl 2R T~ 2075 FE B (2m) [ 3 375
2, 2 TR () =B T IRIEANA A P AD, IF
HEAES MM TYEGER 1, Entry 17). ZKIE-2KT 06
FET (2r) H AT 8 22 1 LB 0k, e S W L 2R -
CWIFEMI I, 52T BEERERE 1 R A RN 5 R,
SEHT T L2 I N, BRI L4 Inso=9. — R4
9455 2 [ (2) 75 J IS P N7 BELIS SIS, B T 37 P 50 9 A 4
IR IR L (2q) T PEAE, R A
1,2 RSN . 24 ANV 0 XU P 2 e B 1 2 BE
I i Wy BT A, A 2 F IR e 1 R A O,
PRI 0 7= 2 =), B SO, B ) LR - 20 S
(2m) K22 (%% 1, Entries 20, 21). i 2¢ 71 2u (1) 45 AR 1RL,
ZERAET 26 R ER AR R AT 2u B BR |
BRI AE, SEC2¢ L 2u 152 58 BN )4, Xt
NSRS S RS- A T FANAIE S AP S S e
P 2v 1, a-BiAE 2 BRIE ISR AR T 2 m, 1E
PER o, LR A I TR P B W 5E (225 ), AT i
Ad-a- R BFIR R L), FHEE] T 8w i
K (83.7%). A TR IIAN L Z b S, SN i A
22 K0 1 s SN (ALK, Oh T 8 i L, R S
MR, BAZAR T TBAT(WAN 4 mol%)VEHEALFIIEST [
N, RIVEAT AR, R, 7EIX—J5 1) EIRATIE T
B — DS, PR A AR, DLSCE X R A K
SN . %A RN TR T e AL EE AL SR [20] BT 4R 1E,
ST I R AT AL N RSN, 5 .

2 it

FATRIL T NN-Z2F L P I = R LR e (1) e
{515 95 HEM . ANV S L LU A Ol A SR Ao s
N, M Re R e e 7 R L Bk AN AT S
AN SRR REFEVERE, PRI AL T — R B AT 1%
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Table 1 Synthesis of a-siloxyamides derivatives 3

R E R

Entry Ketone Product Time“/h Yield**/% |Entry Ketone Product Time“/h Yield**/%
0
14 P'S 3a 240 0 12 O A O 3l 85 85.4
2a cl
2l
(@]
(@]
2 M 3b 240 0 13 O h 3m 90 81.5
2b
2m
(0]
3 D:o 3¢ 240 0 14 O N 3n 97 78.2
2c
2n
(o S
4 3d 121 75.3 15 30 100 76.5
2d H,CO
20
(0]
5 (j)k 3¢ 240 0 16 O S 3p 240 0
MezN
2e 2p
o o)
_—
6 w 3 240 0 17 O Z 3g 62 83.5
2f 2q
(0]
7 W 3g 240 0 18 O NN 3r 62 78.5
2g 2r
(@] (@]
8 3h 47 782 | 19 O NTNF 3s 65 73.5
2h 2s
0 0
9 3i 14 89 20 O 3t 84 82.5
NO 0
2i 2 2t
o o]
10 3j 76 60 21 o 3u 96 81.2
CH S
2j 3 2u
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Bk

Entry Ketone Product Time“h Yield”“/%|Entry Ketone Product  Time“h Yield®“/%
0 (0]
OC,Hs
11 O h O 3k 78 82.5 22 5 3v 22.5 83.7
O,N
2k 2v

“To complete consumption of carbamoylsilane 1 at 105 °C in toluene; ? isolated yield based on ketones; “ 1 : 1.2 molar ratio of ketone and carbamoylsilane;  reaction

at 50 °C.

PN T, T 2 22 A S AT R %
B a- RN, IR T a-fESE FEBE AT A&
B T35, AEATTES, BATH NN- " HEES AL =
HEAEE 1 LA P PR N OV, — DB T ot
SEBERCAT A, N, SRR, BURMRGE, AME
JOREALTH, JFRATB 73, TR PR R, #o%s
EHAE LG S E. %7 A OB 5 i,
AT LAAEZ A R 25 e B A A e, 18
TEFRISE S, R T 5 1 T B ke £ 28 e s 45 ),
JR LRI AR IEAEREAT .

3 EEHESHS
3.1 UESIKFH

Bruker AR600 1% fif 3L 4 % 1% A (TMS 4 A #5);
IMPACT-410 A A M- 21 48 6 3% A (KBr s Jr 5l ),
EA-1108 DUICE AT 45 sl e A (b3 = 2% X
), WEARARIE.

B IR e 2 SR [22]3008 v 4. = gk
SERE. NG IE TR NON- R A A
FUBI A A, = F L GURE e T A G . AT
B IR, B R AR R eI AR ROV R
H TLC e TR BR R A
3.2 A E

TEIAKTEE 0 CHRIG R AAET, 1) 25 mL
Schlenk & H A 1 mmol FiF1 2 mL Jo/KHZK, #iHEL
20 min, ZZ1E BN 1.2 mmol N,N-—" FI KL FP gk Jik = /1 3t
filde 1, 4REEHHE 15 min J5 R UK E 30 min, 2X)5 00
HF) 105 CPHEMEL N, TLC BREK, £ P BEErELe
SEATH IR, ROVEE . LR AR G AR 2 b 43 25 (8
LA R VR A R TT ), 193 a-— RS LRI 3.

1- = WA AL -V N-— R BA ORIk 2 (3d): o ta
g, P 75.3%. mp. 102.0~103.5 ‘C; 'H NMR
(CDCLs, 600 MHz) ¢: 3.28 (s, 3H), 2.92 (s, 3H), 1.28~
2.06 (m, 10H), 0.13 (s, 9H); *C NMR (CDCls, 151 MHz)
5:174.7,78.2, 38.5, 37.2, 36.0, 25.5, 22.0, 1.51; IR (KBr)
v: 1632, 1391, 1058, 843 cm™'. Anal. caled for Cj,HysN-
0,Si: C 59.21, H 10.35, N 5.75; found C 59.32, H 10.23, N
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5.74.

2,2- IR FE D= FURE A FE-NN- 3L 2k % (3h):
Toth Ak, P53 78.2%. m.p. 113.0~114.5 ‘C; '"H NMR
(CDCls, 600 MHz) d: 7.28~7.40 (m, 10H), 3.00 (s, 3H),
2.90 (s, 3H), —0.05 (s, 9H); *C NMR (CDCl;, 151 MHz)
5:172.6, 143.5, 127.9, 127.8, 127.4, 85.3, 38.7, 37.8, 1.50;
IR (KBr) v: 1635, 1386, 1117, 894, 837 cm™'. Anal. calcd
for C1oHsNO,Si: C 69.68, H 7.69, N 4.28; found C 69.68,
H7.71,N 4.31.

2- R HED-(4-Hi ) R e 2 = PR AR -V N- — TS
LWk IE3L): Tk, 725 89%. '"H NMR (CDCl;, 600
MHz) d: 8.13 (m, 2H), 7.64 (m, 2H), 7.27~7.40 (m, 5H),
2.99 (s, 3H), 2.86 (s, 3H), 0.01 (s, 9H); *C NMR (CDCls,
151 MHz) d: 171.2, 151.4, 146.9, 142.7, 128.8, 128.3,
127.9, 126.8, 122.8, 84.5, 38.7, 37.7, 1.4; IR (KBr) v:
1652, 1593, 1481, 1390, 1242, 1159 cm !, Anal. caled for
C1oHxN,0,Si: C 61.27, H 6.49, N 7.52; found C 61.02, H
6.58, N 7.23.

2- IR HE-2-(4- F ) R L2 = AR 4 -V N- T
LR 3)): WA, 775 60%. "H NMR (CDCls, 600
MHz) §: 7.12~7.41 (m, 9H), 3.00 (s, 3H), 2.90 (s, 3H),
2.36 (s, 3H), —0.05 (s, 9H); °C NMR (CDCls, 151 MHz)
8: 1727, 143.7, 140.5, 137.0, 128.4, 127.9, 127.7, 127.3,
85.3, 38.7, 37.8, 21.1, 1.8; IR (KBr) v: 1645, 1488, 1384,
1167 cm™'. Anal. caled for C,0H,,NO,Si: C 70.34, H 7.97,
N 4.10; found C 70.56, H 7.74, N 4.01.

2-RFE-2-(4-TH ) K LI FE-2- — B S S -N,N-—
Ik Z BRI 3K): SR ERFRIY, 772 82.5%. '"H NMR
(CDCls, 600 MHz) 8: 7.63~7.75 (m, 4H), 7.18~7.28 (m,
5H), 5.85 (d, J=16.2 Hz, 1H), 5.34 (d, J=16.2 Hz, 1H),
2.93 (s, 3H), 2.74 (s, 3H), 0.20 (s, 9H); *C NMR (CDCls,
151 MHz) §: 177.7, 142.1, 136.4, 136.1, 1342, 131.4,
128.6, 128.3, 127.8, 127.4, 125.7, 81.8, 36.6, 36.0, 1.85; IR
(film) v: 1661, 1489, 1099, 899, 835 cm ™ '. Anal. calcd for
C,Hy6N,0,4Si: C 63.29, H 6.58, N 7.03; found C 63.30, H
6.49, N 7.09.

2- IR FE-2-(4-F0) K LI FE-2- — HRE S JE-N,N- — H

http://sioc-journal.cn/ 2127
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LR 3Y): R EHIRBIYIR, 725 85.4%. "TH NMR
(CDCls, 600 MHz) o: 7.34~7.45 (m, 4H), 7.22 (d, J=
16.2 Hz, 1H), 7.18~7.23 (m, 5H), 5.85 (d, J=16.2 Hz,
1H), 2.93 (s, 3H), 2.74 (s, 3H), 0.19 (s, 9H); *C NMR
(CDCls, 151 MHz) d: 172.5, 142.1, 135.4, 135.1, 133.2,
130.4, 128.6, 128.2, 127.8, 127.3, 125.3, 81.8, 37.6, 37.0,
1.85; IR (film) v: 1659, 1498, 1071, 890, 841 cm '. Anal.
calcd for C,H,cCINO,Si: C 65.01, H 6.75, N 3.61; found
C 65.08, H 6.66, N 3.65.

2-RHE2-IK L B -2- — U RE AR JE-N,N-— H 3 2 1
Jf(3m): VR RN, P2 81.5%. 'H NMR (CDCls,
600 MHz) 0: 7.21~7.37 (m, 11H), 5.94 (d, J=16.2 Hz,
1H), 2.98 (s, 3H), 2.80 (s, 3H), 0.23 (s, 9H); °C NMR
(CDCls, 151 MHz) §: 172.7, 142.3, 136.9, 134.2, 131.8,
128.4, 128.2, 127.6, 127.2, 126.7, 125.4, 81.9, 37.7, 37.1,
1.9; IR (film) v: 1638, 1493, 1064, 895, 837 cm . Anal.
calcd for C,;H»7NO,Si: C 71.35, H 7.70, N 3.96; found C
71.32, H 7.60, N 4.05.

2-RHE-2-(4-FHE) K L0 e -2- = IR S B -N,N-—
AL O (3n): ot difk, 7% 78.2%. mp. 116.0~
117.5 ‘C; "H NMR (CDCls, 600 MHz) 6: 7.08~7.46 (m,
10H), 5.88 (d, J=16.2 Hz, 1H), 2.97 (s, 3H), 2.79 (s, 3H),
2.32 (s, 3H), 0.21 (s, 9H); °C NMR (CDCl;, 151 MHz) ¢:
172.8, 142.4, 137.4, 134.1, 133.1, 131.8, 129.1, 128.1,
127.1, 126.6, 125.4, 81.9, 37.7, 37.1, 21.2, 1.87; IR (KBr)
v: 1632, 1518, 1044, 893, 836 cm '. Anal. caled for
C2HNO,Si: C 71.89, H 7.95, N 3.81; found C 71.90, H
7.95, N 4.05.

2- TR F-2-(4- HUAE 3K A L4 B -2- = ik S 3L -V, V-
T LW Bo): ORI, 7FR 76.5%. 'H
NMR (CDCLs, 600 MHz) d: 7.26~7.45 (m, 7H), 7.08 (d,
J=16.2 Hz, 1H), 6.80~6.82 (m, 2H), 5.85 (d, J=16.2 Hz,
1H), 3.76 (s, 3H), 2.96 (s, 3H), 2.78 (s, 3H), 0.21 (s, 9H);
3C NMR (CDCls, 151 MHz) d: 172.8, 159.3, 142.4, 132.1,
131.4, 129.6, 128.1, 127.9, 127.1, 125.4, 113.9, 82.0, 55.2,
37.7, 37.1, 1.90; IR (film) v: 1641, 1506, 1062, 896, 840
cm . Anal. caled for C,HNO;Si: C 68.89, H 7.62, N
3.65; found C 68.90, H 7.60, N 3.71.

2-FRFE2-FK LI -2 = RS -V, N- 5L 2k
f(3q): ook, F=% 78.5%. m.p. 115.0~116.0 C;
'H NMR (CDCls, 600 MHz) 6: 7.20~7.38 (m, 10H),
6.77~6.86 (m, 2H), 6.36 (d, J=15.6 Hz, 1H), 5.72 (q, J=
10.8 Hz, J=15.6 Hz, 1H), 2.96 (s, 3H), 2.77 (s, 3H), 0.22
(s, 9H); *C NMR (CDCl;, 151 MHz) d: 172.6, 142.2,
138.1, 137.2, 133.0, 1322, 128.6, 128.5, 128.2, 127.5,
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127.2, 126.3, 125.3, 81.8, 37.7, 37.1, 1.84; IR (KBr) v:
1637, 1496, 972, 841, 749 cm ! Anal. caled for
C3HyoNO,Si: C 72.78, H 7.70, N 3.69; found C 72.85, H
7.62,N 3.72.

2-FRFE DR TR 2- S IR RN N- L
BER(3r): R FCEREBIY, 7% 83.5%. '"H NMR (CDCl;,
600 MHz) &: 7.21~7.49 (m, 10H), 2.97 (s, 3H), 2.75 (s,
3H), 0.24 (s, 9H); °C NMR (CDCls, 151 MHz) J: 174.7,
143.4, 137.8, 135.2, 132.8, 128.4, 128.2, 127.6, 127.4,
126.7, 125.4, 82.2, 38.8, 38.0, 1.90; IR (film) v: 1643,
1495, 1065, 880, 835 cm . Anal. caled for C,H,sNO,Si:
C 71.75,H 7.17, N 3.98; found C 71.75, H 7.10, N 3.95.

2,2- TR O FE-2- — AR S -N,N- R O i
(3s): Tfafbfk, % 73.5%. m.p. 114.0~115.0 'C; 'H
NMR (CDCls, 600 MHz) d: 7.28~7.46 (m, 10H), 6.68 (m,
4H), 3.18 (s, 3H), 3.00 (s, 3H), 0.19 (s, 9H); *C NMR
(CDCls, 151 MHz) 8: 172.0, 136.6, 131.1, 130.5, 128.7,
127.8, 126.7, 80.9, 38.1, 37.5, 1.98; IR (KBr) v: 1627,
1496, 1120, 865, 749 cm™'. Anal. caled for Co3HaoNO,Si:
C 72.78, H 7.70, N 3.69; found C 72.79, H 7.71, N 3.66.

2-IRHE-2-[2-(2-WR )] L K -2- = F A -V, N-—
L ZERL(3t): R CRE Y, 77% 82.5%. 'H NMR
(CDCls, 600 MHz) 6:7.28~7.44 (m, 6H), 7.08 (d, J=15.6
Hz, 1H), 6.29 (m, 1H), 6.12 (d, J=3.6 Hz, 1H), 5.74 (d,
J=15.6 Hz, 1H), 2.94 (s, 3H), 2.76 (s, 3H), 0.21 (s, 9H);
C NMR (CDCls, 151 MHz) d: 172.5, 152.6, 142.1, 141.8,
132.8, 128.2, 127.3, 125.5, 120.2, 111.2, 108.4, 81.9, 37.7,
37.0, 1.83; IR (film) v: 1639, 1486, 1061, 890, 840 cm .
Anal. caled for C9H,sNO;Si: C 66.44, H 7.34, N 4.08;
found C 66.51, H 7.35, N 4.04.

2- R HE-2-[2-(2-WEWY )] L HE-2- = F AR -V, N-—
AL e (3u): ot difk, 7% 81.2%. mp. 138.0~
139.0 ‘C; "H NMR (CDCls;, 600 MHz) 6: 7.28~7.46 (m,
5H), 7.07 (d, J=4.8 Hz, 1H), 7.02 (d, J=15.6 Hz, 1H),
6.84 (m, 1H), 6.77 (d, J=3.6 Hz, 1H), 5.99 (d, J=15.6
Hz, 1H), 2.92 (s, 3H), 2.74 (s, 3H), 0.22 (s, 9H); *C NMR
(CDCls, 151 MHz) 8: 172.4, 142.1, 141.9, 133.8, 128.2,
127.4, 127.3, 126.0, 125.4, 125.2, 124.6, 81.9, 37.6, 37.0,
1.87; IR (KBr) v: 1631, 1492, 1057, 886, 769 cm . Anal.
calcd for C9H,5NO,SSi: C 63.47, H 7.01, N 3.90; found C
63.46, H 6.71, N 3.93.

2-FR LD TR R L -2- = U RES L 28 2R 3v):
TR, 7% 83.7%. '"H NMR (CDCl;, 600 MHz) o:
7.32~7.48 (m, 5H), 4.18, 425 (2m, 2H), 2.98 (s, 3H),
2.72 (s, 3H), 1.23 (t, J=6 Hz, 3H), 0.26, 0.27 (2s, 9H); "*C

Chin. J. Org. Chem. 2014, 34, 2124~2129
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NMR (CDCl;, 151 MHz) ¢: 170.4, 170.1, 139.3, 127.9,
127.8, 126.0, 85.4, 62.1, 37.8, 36.6, 13.9, 1.8; (KBr) v:
1753, 1654, 1397, 1255, 1133 cm '. Anal. caled for
Ci16H2sNO;Si: C 62.50, H 8.20, N 4.56; found C 62.21, H
8.46, N 4.34.
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