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Scheme 1 Synthesis of q-aminoamides by the reaction of imines with carbamoylsilane
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Bruker AV600 HUAZ % 4 P 34X (K 1A & 5828wl ) , TMS Sy R ; IMPACT-410 AUl B 2141
AL (SRR J128 ] ) KBr JiJ 3 EA-1108 BP0 G MY A K7 REA ) .

R B R o B ol AR e 28 5 0 . DU Uk (THF ) FURT g5 i mling , B2 o8
PP ) 728 i BT el P o 23 b BT R 2 ~2h 116 244 SCHRL 16 ] 05735 s AH N AT AL A O3 1, Hevh il
I 6 BB IR S) -a- A S H BTHL T A vl WA o W fE 4 AT IRSCER 17 ] 07 s, h — O R L R
CTRAUKS CFERR , ZEXT R RRAFAE T ,90 CA 27 h, FEAA LA AL B nFA 2 h )5 i 2 1075 2
MR OB, AR5 S RO o 2 I MEBL ke 1 A0 7 24 3Gk 12 ] 0736 B 2/, Horp N-F1BE-NV-
[(R)-1-R K ] HBEIE 5 2 B (R) -a- 4 S 5 W R SR IR S5 il 45 V-0 (R)-1-4 2Kk ] Bt fiz
SRIGTE LA VR TR S R g S vz il 7
1.2 N,N-ZHE2-(N'-FE) SR ETBR (3a) WEK

PR UG s B a3 FE 1Y schlenk 38 FRUE T FXEBERE G, IR FE Ar L 78 A SURYTT, a1 Hm
A 68 mg(0. 460 mmol ) W fi% 2a 1 1. 8 mL THF, 7£ —78 °C ¥ %1 20 min J5, T A 66 mg(0. 460 mmol )
BI-O(C,Hy ), J 5+ 30 min, FEAIIA 134 mg (0. 930 mmol ) = F BEREf: e 1o K S it 2 T2 25 °C,
TLC BREZFON 15 h J5 58 U o LA FIBR R EMIE 1K M , — S e A B0, ZE OO T K B BRBE T4 fs
W, FRERAEAIE B (VONER) VLR CHE) =2:1 ) .75 50 mg oA IA 3a, 3 50% .

PR RAEARAE T G AL &) 3b ~3h L5 S Fi8,

3-FARE-N N-ZHFE2-( V-3 & 3L T e (3b) - % 87 mg (0. 540 mmol ) W% 2b,1. 5 mL THF,
77 mg(0. 540 mmol ) BF, O (C,H;),,118 mg(0.810 mmol ) 28 FH Wk EE ke 1, ) i 20.5 h 5, 281815
116 mg e (il 3b, 7% 92% ,

3,3, 3-=5-N,N-— I F2-( VA3 F LN EEME (3e) %% 112 mg (0. 600 mmol ) W i 2¢, 1. 8 mL
7,85 mg(0. 600 mmol) BF,-0(C,H;),,87 mg(0. 600 mmol ) 2 e Eemdikse 1, ;e v 17.5 h Jii, LAk iH:
I ( LRRCBRVE) 15 87 mg TLEMEIA 3¢, 7% 56% .

AHEFEN  N-" 2 (V-2 ) SUE 3 T IS BEE (3) % 136 mg (0. 614 mmol ) T i 2d,1. 8 ml,
THF,88 mg(0. 614 mmol) BF,-0(C,H;),,134 mg(0. 921 mmol ) & FF MtILAEbe 1, )b 26 h )5, ErklctE
@SB (VONER) : VOESKE) =11 ) .15 147 mg TEORAK 3d, 3 81.2%

N, N-—FER2-(N' ) FIR2-FLBEE (3e) B 88 mg(0. 450 mmol ) W 2e,1. 6 mL 4,64 mg
(0. 450 mmol) BF,-0(C,H,),,66 mg(0.450 mmol) Z I WrIEnt ke 1,760 CHIA, B T 14 h 5,
R AR (LR CFRVENL) 45 103 mg TLOAA 3e, 77 HE85%

N,N-"FR2-(N' -4 &G 3:E-2- (2" -k 3L ) Z kI (3F) % 154 mg(0. 831 mmol) T i 2f,2 mL —
e, 180 mg(0. 831 mmol) BF,-O(C,Hy),,120 mg 2 I EEALRELE 1, [0 20. 5 h 5, 284875 147 mg Jo
A 31,72 T3%

N, N-ZHIEE2-(N' R EE) k-2 (2" -WEMy L) LMt (3g) < 4% 99 mg (0. 490 mmol) Wi 2¢,1. 6 mL
4,70 mg(0. 490 mmol) BF;+0(C,H;),,72 mg(0. 490 mmol ) 2 I BEIEAESE 1, S 14 h )5 FREIAE (1%
S (VOECHE) V(LR CHER) =21 BEBL) 19 98 mg IR B CAMIA 3g, 775 73%
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N, N-—FE2-(N' AL & 3-2-(2'-Mk e 3L ) ZWEZ (3h) 8% 97 mg(0. 500 mmol) WV Ji% 2h,1. 5 mL
THF,71 mg(0. 500 mmol) BF,-0(C,H,),,71 mg(0.500 mmol ) & FAtFEmt ke 1, sy 12 h 5, EaERHE
I (VSRR CER): VONER) =1:1 JEB) 153 82 mg JLEAMIA 3h, /"4 62%

N N-ZHEE2-IN'-[ (S)-1- R LKL ] B He-2- L CENE (5) % 113 mg (0. 550 mmol ) S-iF.
% 4,2 mL THF,78 mg(0. 550 mmol) BF,-0(C,Hs),,80 mg(0. 550 mmol ) 2 FF Bk Ienk e 1, s i 11 h Ji5,
ERERCAE AT 3 B ( LR CTRVEIR) , 15 87 mg TLEOWIA S, 775 57% , PiFh A ik S s by 2: 1 (il
"H NMRiEH#5E) o

Fz1 LEW3a~3h5 75181 IR FITTEDHTEIE

Table 1 IR and elemental analysis data of compounds 3a ~3h, 5 and 8

Elemental analysis( coled) /%

Compd R IR,0/cm ™" C q N
3a CH;CH,— 3522,1643,1262 71.15(70.87) 8.90(9.15) 12.50(12.72)
3b (CH;),CH— 3317,1642,1264 71.77(71.76) 9.60(9.46) 11.75(11.95)
3c F;C— 3321,1656,1264 55.66(55.38) 5.63(5.81) 10.58(10.76)
3d (E)-PhCH=CH— 3314,1649,1261 77.50(77.52) 7.29(7.53) 9.50(9.52)

3e 3329,1648,1263 75.96(70.09) 7.80(7.51) 10.34(10.44)

0
3t <\_/7/ 3328,1649,1263 69.75(69.75)  7.05(7.02)  10.64(10.84)
S
W

3g 3319,1649,1258 65.39(65.66) 6.56(6.61) 10.24(10.21)
N
3h |/ N 3312,1649,1261 71.10(71.35) 7.34(7.11) 15.70(15.60)
V4
3327,1746,1656,1266 64.65(64.73) 7.92(7.97) 10.08(10.06)
8 3306,1642,1451,1318 77.71(77.74) 8.99(8.70) 8.53(8.63)
£2 &% 3a~3h5708 #'HNMR #iF
Table 2 'H NMR data of compounds 3a ~3h, 5 and 8
Compd "H NMR (600 MHz,DCCl,) ,8

3a 7.20 ~7.40(m,5H) ,3.83(d,J =13 Hz,1H) ,3.54(d,J =13 Hz,1H) ,3.43(t,J =6 Hz,1H) ,3.02(s,3H) ,2.95(s,
3H),2.19(s br,1H),1.50 ~1.70(m,2H) ,0.98(t,J =7.5 Hz,3H)

3b 7.20 ~7.40(m,5H) ,3.85(d,J=13.5 Hz,1H),3.50(d,J=13.5 Hz,1H),3.23(d,J =6 Hz,1H) ,3.02(s,3H) ,2.91
(s,3H),2.20(s br,1H),1.82(m,H),1.00(d,J=6.5 Hz,3H) ,0.95(d,J=6.5 Hz,3H)

3c 7.25~7.40(m,5H) ,4.02(q,J =7 Hz,1H) ,3.90(d,J=13.5 Hz,1H) ,3.71(d,J=13.5 Hz,1H) ,3.01(s,3H) ,2.92
(s,3H),2.89(s br,1H)

3d 7.25~7.45(m,10H) ,6.54(d,J=16 Hz,1H) ,6.19(dd, /=16 Hz,/=7.5 Hz,1H) ,4.20(d,J=7.5 Hz,1H) ,3.81
(AB Pattern,J=14.5 Hz,2H) ,3.04(s,3H) ,3.01(s,3H) ,2.66(s br,1H)

3e 7.20 ~7.40(m,10H) ,4.52(s,1H) ,3.73( AB Pattern, J =13 Hz,2H) ,3.01(s,3H) ,2.84(s,3H) ,2.77(s br,1H)

3t 7.25 ~7.40(m,6H) ,6.33(dd,J =3 Hz,J =2 Hz,1H) ,6.25(d,J =3 Hz,1H) ,4.56(s,1H) ,3.72( AB Pattern,J =
14.5 Hz,2H) ,2.99(s,3H) ,2.88(s,3H) ,2.79(s br,1H)

3g 7.2 ~7.45(m,6H) ,6.97(m,1H) ,6.92(d,J=3.5 Hz,1H) ,4.78(s,1H) ,3.77( AB Pattern,J =13 Hz,2H) ,3.0(s,
3H),2.93(s,3H),2.71(s br,1H)

3h 8.50(d,J=4.5 Hz,1H),7.70(1,] =8 Hz,1H) ,7.48(d,J = 8 Hz,1H),7.20 ~7.39(m,6H) ,4.82(s,1H) ,3.78
( AB Pattern,J =13 Hz,2H) ,3.01(s,3H),3.00(s,3H) ,2.96(s br,1H)

5 ('major diastereomer) :7.20 ~7.40(m,5H) ,4.23(q,J =5 Hz,2H) ,4.04(s,1H),3.81(q,J=7 Hz,1H) ,2.90(s,3H)

2.79(s,3H),2.68(s br,1H) ,1.38(d,/=7 Hz,3H),1.23(t,J =5 Hz,3H). (minor diastereomer) ;7.20 ~7.40(m,
SH) ,4.17(m,2H) ,4.16(s,1H) ,3.69(q,J =6 Hz,1H),3.00(s,3H) ,2.83(s,3H) ,2.68(s br,1H) ,1.30(d,J =
7 Hz,13H).24(t,J =6 Hz,3H)

8 ('major diastereomer) :7.10 ~7.40(m,10H) ,6.00,4.98(2q,/=7 Hz,1H) ,3.80(m,1H) ,3.56,3.37(2t,/ =7 Hz,
1H) ,2.68,2.41(2s,3H) ,2.4(s br,1H) ,1.6,1.7(m,2H) ,1.54,1.40(2d,J =7 Hz,3H) ,1.37,1.28(2d,J =7 Hz,
3H),1.00,0.98(2t,J =7 Hz,3H). (minor diastereomer) ;7.1 ~7.4(m,10H) ,6.19,4.75(2q,J =7 Hz,1H) ,3.69,
3.50(2q,J =7 Hz,1H) ,3.30,3.46(2t,J =7 Hz,1H),2.70,2.29(2s,3H) ,2.0(s bs,1H) ,1.7 ~1.2(m,8H) ,
0.9~1.5(m,3H)
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N-FBE-N-[ (R) -1 LB 2-{N'-[ (S)-1-FR LKL ] | & 36 T Mk (8) : K 82 mg (0. 510 mmol) S-ilF.
% 6,1.6 mL 2,73 mg(0. 510 mmol ) BF,-0(C,Hs),,144 mg(0. 611 mmol) R-& F BEILntbe 7, i 23 h
J5 , FRERRE AR5 B (VOAhEE) : VOER) =4:1 Jefii) , 75 114 mg TCEAMBAA 8, 773 72% , Bifh w44 {4
PRy 14:1 (3% H NMR 35852) .
£3 {LAW3a~3h5 718 K C NMR #iE
Table 3 “C NMR data of compounds 3a ~3h, 5 and 8

Compd "C NMR(151 MHz,CDCly) ,8
3a 175.0,140.3,128.6,128.3,126.9,58.0,52.1,36.7,35.6,26.8,10.4
3b 175.1,140.5,128.5,128.2,126.8,62.0,52.3,36.9,35.6,31.7,19.8,18.2
3c 166.5,138.5,128.5,128.4,127.5,126.2(q,J =282 Hz) ,57.3(q,J =28 Hz) ,51.7,37.1,36.2
3d 172.0,139.9,136.3,133.0,128.6,128.41,128.37,127.9,127.0,126.7,126.5,59.7,51.1,36.7,35.9
3e 172.1,139.9,138.6,128.8,128.4,128.3,127.8,126.9,61.6,51.3,36.7,35.9
3f 171.7,153.7,141.9,138.3,128.9,128.4,127.9,110.1,107.2,61.6,44.1,36.7
RES 171.5,142.2,139.6,128.4,127.0,126.6,125.6,125.3,56.5,51.1,36.9,35.9
3h 171.7,159.2,149.0,139.8,137.0,128.4,128.3,127.0,122.5,121.8,63.7,51.8,37.0,35.9
5 major diastereomer:170.0,168.0,144.2,128.4,127.2,61.4,60.0,56.5,37.2,35.8,24.4,14.2
minor diastereomer:168.3,168.7,144.3,128.5,127.3,127.0,61.5,59.8,56.0,37.0,36.1,24.6,14.0
8 major diastereomer:175.1,174.7,145.8,145.7,140.7,140.2,128.6,126.4,57.0,56.9,56.4,55.9,

53.6,50.4,28.9,28.6,26.4,23.5,23.4,17.7,15.3,10.4,10.3

2 HZRSHHE
21 REdHE

ey - e 0B, 5 0 o A 9 4 O, B0 5 5 SR 1, 2
LA LIET . R PO 0900 e e 90 T W A (00 82 % 2 46 70
L, B RN T A T A S TR A ST REFR . 6 B REALT R 5 H 0 12 i 5 21 2
REBE A2 S AR A RARIBE I - BRGS0 o (0 U8 A (R (2a,2b) , ISR f
I8 R SRR 15 90 G S, AV 1 =0 07 3B (3a:31% ,3b:58% ) 5 241 1.5 45
BRI T ALK 52 B, 7 3452 (3a:50% ,3b:92% ) AT Ay, ik o W MERR T o
0 3 Y T R P AS BT SRR T 7 S 5 S 7 T 35, B R e B T
T RN | D7 A 400 P A 0 PRI, T R0 8 0 R L R 772
. BCILAE T AR 5 I AR 00 L s EL ™ M BRI T oo (79 G LA , T
MG UL, G707 39 (3b) 5 SRR 71 o (0T SR T, TRHAACRY AL T 3, BB
WA REHET | U222 7B RIS Ay 7 S W2 ) 3 L O S0, 12K T 6 2 L, — A
L I 5 MR 10 P 5, 1550 T R 5 R ST 0 . 6 R g = R FR A AR £ e
BTG a-BURT A THE ot 3 D0 11 R HORSE, 95 T 41% %3¢ A 1. S BE/R MRS, 1950 T
46% 7, LR AAAK o BOAEERERINT, B 121 (R /R LSR5 51 56% 1973 B FIE o
UG AT |00 FLS ST AR e 5 ROy 28 R N, SO TE MR IRCT 1) oY
i), 0 HEAE FECHIE WIS VW) SR JE (24 2¢ 21,2, 20) B FIRHE) T RERI =R 1E
N3 -3 PIARTEINE 2 1580 R BHE R BT ST A L 4 4.

S PR G O SR o, B A5 S R b P . DR, SRR o 8 T
I 016 0y TR e S By R PR 2 JEHT 1 S-1- IR L e 5 2L £ M 2 T
AR 4, 9505 520 BAREE 1 (R, AR50 T 20 5. AR 2= 0 I b SR E O 261,
50 o T R T M2 L5, T o0 R AL AR T, 22 7 1) LA b
I B T b FLERERE DR A A B8 de L0740 . Ffl 1SR T 20 W S R 10 5514
M UR T E 3 EA TR, 75 R 0 SR BIERERE 7. M L4 T 54 TG 6 S A
BT P 8.7 T2% SR 2 B SR R EL Ay 143 1, ce (BT IA 5] 86. 3% , SEBL T AW
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Scheme 2 Proposed reaction mechanism for the reaction of imines with carbamoylsilane
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A New Method for Synthesizing a-Aminoamide Compounds

GUO Wenyan””, CHEN Jianxin®"
(“College of Chemistry and Material Science ,Shanxi Normal University , Linfen 041004 , China ;
*Modern College of Arts and Science ,Shanxi Normal University , Linfen 041000, China )

Abstract It was found that boron trifluoride etherate was an effective catalyst for the reactions between
carbamoylsilane and imines. The influences of various substitution groups ( ethyl, isopropyl, trifluoromethyl,
styryl, phenyl, furyl, thienyl, pyridyl) on the C-terminus of the parent iminium to the reaction have been
studied and some @-aminoamides were synthesized. The stereoselectivety of the reaction was found by connecting
chiral alkyl ( S-1-phenylethyl) on the N-terminus of the iminium and the highly stereoselective product was
obtained ( diastereomer ratio of 14:1) by connecting chiral alkyl both on the N-terminus of the iminium
structure ( S-1-phenylethyl ) and on the N-terminus of carbamoylsilane ( R-1-phenylethyl). So this is a new
method for stereoselectivly synthesizing a-aminoamides.
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