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Synthesis of a-(N-Sulfonyl)amino Amides Derivatives Using
Carbamoylsilanes as an Amide Source

Han, Yuling Tong, Wenting Liu, Hui Chen, Jianxin™
(College of Chemistry and Material Science, Shanxi Normal University, Linfen 041004)

Abstract a-(N-Sulfonyl)amino amide derivatives are directly synthesized in 71%~89% yields by the reaction of car-
bamoylsilanes with various N-sulfonylimines in benzene under catalyst-free conditions. The procedure can prepare both ter-
tiary and secondary a-amino amides. A comparison of the results obtained from the N-sulfonylimines containing the variety of
alkyl, aryl and heterocyclic ring indicated that the electronic effect was an important factor in the addition reaction, which in-
fluenced on the rate and yields of the reaction. The new method is simple and mild procedure, no catalysts conditions, less
byproducts and good yields for the preparation of a-aminoamides
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Table 1 Solvent effects on addition of carbamoylsilane to
N-sulfonylimines
Entry  Solvent Temp./C  Time’h  Yield*/%

1 Dichloromethane 35 48 30

2 Sulfuric ether 30 77 41

3 THF 60 46 0

4 Toluene 60 26 70

5 Acetonitrile 60 24 56

6 Benzene 60 24 78

“To complete consumption of carbamoylsilane 1; * isolated yield based on
N-sulfonylimines; ¢ 1 :
bamoylsilane.

1.1 molar ratio of N-sulfonylimines and car-
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Table 2 Synthesis of a-amino amides derivatives 3 and 5
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“To complete consumption of carbamoylsilane 1 at 60 ‘C in benzene; * isolated yleld based on N-sulfonylimines; “1 : 1.1 molar ratio of N-sulfonylimines and car-
bamoylsilane.
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(AP LR A P RE G 4 1F 0B BEREIE, 2R T S L (j/z 60 °C
TERGRE, 30 T ISR, WS 2 HETLAEE, & ! o

AT TR BRI V-2 75 = W% (2), 5
N-3F O3 -N- A S (S RERE () 7E 60 C 2R %
N, #RAFE] T BARIISTEY) o-(N- 2R L5 ) = 5 -N -2
CL - V- F A I 05 B R IZ (5), 722N 73%~85%.
X EL R SSRGS 1 5 R — R R 45 SRR, AR
IR FRINE, W] RE A SR R A 2 TR I A 4 P T R
FERE 1 BRI, WHRIE R mxs bR, 5%
HIE R 12— 300, 2K3F HEA W AT BT
Jiie L A o T BRI 1) I B A = i = R B vy 77
V) STE R 200 SRR, 25 ORaP 2 FR AU P A,
A3 5] a-Z AP BERAT A, RATERBURERYE =)
Sh 1 5i 247 T KA, 192] 7T ELZ 6h F1 6i (Eq. 3). 1%

— DB, BATEIERESLI A R o- 2 A WAL fiT2E
), Wl Eq. 4 ¥it, fER IR 7 mEH L, FRE
A AR BRI, a3 G Rk,
ARG RS, BT AR =R 4300 2 AR ik, 7T
REUABE R, WaER MR, — PR HiEE
i o-BIABRATEY). XBEBATAH 2 1ENRE, &
T A RS 1) o- B BB A 0 8¢, dE— WA
A 5 SRl

HNj\ H;0* H,0 HN- R (3
/\O 2 0

5°C
N NH

5h, 6h: R = PhCH=CH
5i, 6i: R = 2-Furyl

1.2 RNHIBIRGT
R 408 S B ok B2 R0 = W 1 4 A, ) I 45 A SOk R
B FRATTHEIN I R S S () AT BEALFE U Scheme 1 TR,

Chin. J. Org. Chem. 2018, 38, 1993~2001

© 2018 Chinese Chemical Society & SIOC, CAS

2c, 8c: R = 4-chlorophenyl

N,N- . FP 2 Y e = PP S T e 1 T 12 (2) F 6
FET T, EHRCEZRE A B, H—xH O 7 A
A RN, BB N-TATEE L 2 45K b C=N Wi 7,
FERR B b A AR SR R NE, A RSB AT T A 1
iE AR B, MU RIE B A2 IR A N SR A5, R
ARE, Tk = AR B AUR T RS T 1,4
e, or2dtt, mAERREREN a-W-=H
T - N-TR L R S WL P (] 1 C, C ANFRE, FEAE (il
SrENRET, B MNEEKKPRDUR T, EERE=
PR B R e i 1T A2 PR 2 Y - R R BERCAT AR ) 3.

O 1
NS P
N~ “SiMes N\=N""0
2
! /\ R1\ //o_
I //S‘O
R._N
SiMe
~n N~ 3 Me-S 1+
'i‘ o %150 SNMe,
A B l
o\\//o R R!
,S~R! H.0 OYK \_o
S NS
MesN
R > N Sives
3 c

B 1 &P BRSSO () FT REATLEE
Scheme 1 Plausible mechanism for the reaction of car-
bamoylsilane and N-sulfonylimines
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3.2 ZLWHE
3.2.1  a-#hBe R R B AT A 469 &%

E—> 10 mL f Schenk &, ZETKLEHE. 0 C
ARSI T, I 0.50 mmol FEEE W fZAT 1.5
mL To/KR, HiPEZ) 20 min J5, 2812311 0.55 mmol & FF
PR e, In5e e 4k SR+ 15 min, 230K B3 30 min,
SRJGINIRE] 60 CHEILN, TLC BRESASI, fra ik
Bkl e A R RN AW, R, A,
JEFEFIAA S 2R LB S, 193 o-ff o 2
FERERTAEY) 3 B S.

N-XF FH AR R - N V- — F - B 0 57 B 2 (3a):
140.6 mg L E A, 773 88.9%. m.p. 129.0~130.5 C;
'H NMR (CDCls, 600 MHz) &: 7.70 (d, J=7.2 Hz, 2H),
7.28, (d, J=7.2 Hz, 2H), 5.56 (d, J=9.6 Hz, 1H), 3.88 (t,
J=9.6, 6.0 Hz, 1H), 2.78, 2.62 (each s, 6H), 2.42 (s, 3H),
1.85 (m, 1H), 1.00, 0.90 (dd, J=6.6 Hz, 6H); *C NMR
(151 MHz, CDCLy) §: 170.5, 143.4, 136.7, 129.3, 127.4,
57.7, 36.9, 35.4, 31.3, 21.5, 19.5, 17.1; IR (KBr) v: 3240,
1640, 1595, 1400, 1329 cm . Anal. caled for C4H,-
N,05S: C 56.36, H 7.43, N 9.39; found C 56.38, H 7.60, N
9.44.
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N-ZEBH R - N N I - S S O i 38 ) 2 2L B
(3b): 160.1 mg JoEIE A, =% 83.1%. m.p. 156.0~
158.0 “C; '"H NMR (CDCls, 600 MHz) §: 8.11~7.39 (m,
9H), 6.49 (s, 1H), 5.33 (s, 1H), 2.86, 2.81 (each s, 6H); °C
NMR (CDCLs, 151 MHz) &: 167.5, 147.8, 142.7, 140.0,
132.7, 128.9, 128.8, 127.0, 124.1, 56.4, 36.8, 36.3; IR
(KBr) v: 3434, 3246, 1653, 1517, 1394, 1349 cm'. Anal.
calcd for C;¢H;7N305S: C 52.88, H 4.72, N 11.56; found C
52.79, H 4.68, N 11.41.

N-ZR A I 2 -\ N'- P o R R O R0 2K 2 T i
(3¢): 146.2 mg HEA[EE, =% 78.2%. mp. 134.0~
136.0 “C; "H NMR (CDCl;, 600 MHz) 6: 7.69~7.15 (m,
9H), 6.37 (s, 1H), 5.21 (s, 1H), 2.83, 2.78 (each s, 6H); "*C
NMR (CDCls, 151 MHz) 0: 168.1, 140.3, 134.6, 134.2,
132.4, 129.2, 129.1, 128.7, 127.0, 56.6, 36.8, 36.1; IR
(KBr) v: 3434, 3240, 1640, 1491, 1342 cm™'. Anal. calcd
for CigH;7N,05SCl: C 54.47, H 4.86, N 7.94; found C
54.20, H 4.66, N 7.81.

N-ZR T I 2 -V N'- — H 5 - S R 2 Tt % (3d):
132.1 mg HEEEK, 722 78.3%. m.p. 145.0~146.0 C;
'H NMR (CDCls, 600 MHz) §: 7.70~7.21 (m, 10H), 6.38
(d, J=7.2 Hz, 1H), 5.23 (d, J=7.2 Hz, 1H), 2.82, 2.77
(each s, 6H); *C NMR (CDCls, 151 MHz) 6: 168.5, 140.3,
135.6, 132.3, 129.0, 128.7, 128.5, 127.8, 127.0, 57.4, 36.7,
36.1; IR (KBr) v: 3434, 3175, 1640, 1446, 1387 cm .
Anal. calcd for C;¢H;sN,O5S: C 60.35, H 5.70, N 8.80;
found C 60.46, H 5.79, N 8.85.

N-XF F ORI - N N — H B -a- R G ) K 2
Pz (3e): 134.2 mg H A, 722 73.1%. m.p. 169.0~
170.0 “C; "H NMR (CDCls;, 600 MHz) 6: 7.60~7.05 (m,
8H), 6.23 (d, J=7.8 Hz, 1H), 5.17 (d, J=7.8 Hz, 1H),
2.81, 2.78 (each s, 6H), 2.40 (s, 3H), 2.31 (s, 3H); °C
NMR (CDCL;, 151 MHz) J: 168.8, 143.0, 138.3, 137.4,
132.8, 129.6, 129.2, 127.7, 127.1, 57.1, 36.7, 36.0, 21.5,
21.1; IR (KBr) v: 3431, 3246, 1634, 1571, 1394, 1335
cm” L. Anal. caled for C;sHN,05S: C 62.40, H 6.40, N
8.09; found C 62.55, H 6.54, N 8.10.

N-ZRBH R - N N'- — R - - S B O] 48038 ) 2K 4 1k
Ji2(3f): 135.5 mg HEMEAE, 72 73.4%. mp. 139.0~
140.0 “C; "H NMR (CDCls;, 600 MHz) 6: 7.70~7.36 (m,
5H), 7.13~6.73 (m, 4H), 6.35 (d, J=7.8 Hz, 1H), 5.18 (d,
J=17.8 Hz, 1H), 3.76 (s, 3H), 2.80, 2.76 (each s, 6H); *C
NMR (CDCLs, 151 MHz) §: 168.7, 159.6, 140.4, 132.2,
129.0, 128.6, 127.7, 127.0, 114.3, 56.9, 55.3, 36.7, 36.0; IR
(KBr) v: 3434, 3240, 1646, 1607, 1575, 1517, 1329 cm™ .
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Anal. caled for Ci7HyN,0,S: C 58.60, H 5.79, N 8.07;
found C 58.77, H 5.86, N 8.14.

N-Xof HR 2R i - N V- F B - R R O R )
KW (3g): 157.8 mg FEFEE, F=3% 79.3%. m.p.
185.0~186.0 ‘C; '"H NMR (CDCls, 600 MHz) J: 7.60 (d,
J=7.2 Hz, 2H), 6.55 (d, J=7.2 Hz, 2H), 7.05, (d, J=7.2
Hz, 2H), 6.56 (d, J=7.2 Hz, 2H), 6.18 (d, J=7.8 Hz, 1H),
5.12 (d, J=7.8 Hz, 1H), 2.93 (s, 6H), 2.80, 2.79 (each s,
6H), 2.39 (s, 3H); °C NMR (CDCls, 151 MHz) J: 169.2,
150.4, 142.7, 137.6, 129.2, 128.6, 127.1, 122.9, 112.4,
57.0, 40.4, 36.7, 36.0, 21.5; IR (KBr) v: 3428, 3259, 1646,
1530, 1407, 1322 cm™'. Anal. caled for CoH,5N;05S: C
60.78, H 6.71, N 11.19; found C 60.68, H 6.61, N 11.22.

N- T I 52 -V V- R R o R -3 T M T
(3h): 129.5 mg HA[E A, % 70.9%. mp. 138.0~
139.0 °C; 'H NMR (CDCls, 600 MHz) : 6 7.89~7.22 (m,
10H), 6.57 (d, J=16.2 Hz, 1H), 6.08 (d, J=7.2 Hz, 1H),
5.90~5.86 (m, 1H), 491 (t,J=13.2, 7.2 Hz, 1H), 2.95,
2.84 (each s, 6H); *C NMR (CDCls, 151 MHz) o: 168.3,
140.5, 135.4, 134.5, 132.5, 128.8, 128.6, 128.5, 127.3,
126.6, 123.0, 55.5, 36.8, 36.1; IR (KBr) v: 3441, 3201,
1659, 1446, 1400, 1335 cm™'. Anal. calcd for CigH,oN,-
05S: C 62.77, H 5.85, N 8.13; found C 62.65, H 5.60, N
8.39.

N-ZE BN N - 35 - S 3 (2- R T 32 ) 2 T
(3i): 131.2 mg HEE A, 2% 80.3%. m.p. 171.0~
172.0 C; '"H NMR (CDCls, 600 MHz) d: 7.78~7.22 (m,
6H), 6.31 (d, J=7.8 Hz, 1H), 6.22~6.20 (m, 2H), 5.38 (d,
J=17.8 Hz, 1H), 2.87, 2.84 (each s, 6H); *C NMR (CDCl;,
151 MHz) §: 166.4, 148.5, 142.9, 140.1, 132.5, 128.8,
127.0, 110.6, 109.0, 51.3, 36.7, 36.2; IR (KBr) v: 3441,
3240, 1640, 1504, 1452, 1342 cm '. Anal. caled for
C14H ¢N,0,4S: C 54.53, H 5.23, N 9.08; found C 54.65, H
521,N9.24.

N-ZR BN N'- 35 - S 3 (2- MR Wy 3 ) 2L T
(3j): 146.5 mg HE[EK, =2 85.2%. m.p. 140.0~
141.0 “C; "H NMR (CDCls, 600 MHz) 6: 7.77~7.42 (m,
5H), 7.21 (m, 1H), 6.91 (d, J=3.6 Hz, 1H), 6.85~6.67
(m, 1H), 6.26 (d, J=8.4 Hz, 1H), 5.53 (d, J=8.4 Hz, 1H),
2.89, 2.84 (each s, 6H); *C NMR (CDCl;, 151 MHz) o:
167.9, 140.2, 138.4, 132.5, 128.7, 127.0, 126.9, 126.8,
52.6, 36.9, 36.1; IR (KBr) v: 3441, 3182, 1646, 1459,
1400, 1329 cm™'. Anal. calc. for C;,H;sN,O5S,: C 51.83, H
4.97,N 8.63; found C 51.75, H 4.92, N 8.54.

N-ZR Bt B e -N'- 3R 3 -N- B 4 PR 3 - 035 O Y

Chin. J. Org. Chem. 2018, 38, 1993~2001

© 2018 Chinese Chemical Society & SIOC, CAS

F) R 2 (Sb): 197 mg 3R B CORRAE, 722 85.2%.
'H NMR (CDCl;, 600 MHz) 6: 8.15~7.39 (m, 9H), 6.55,
6.32 (each d, J=8.4 Hz, 1H), 5.52, 5.43, 5.34 (each d, J=
8.4 Hz, 1H), 4.77~4.23 (m, 2H), 3.06~4.02 (m, 1H),
3.45~3.16 (m, 3H), 1.84~0.85 (m, 10H); “C NMR
(CDCls, 151 MHz) 6: 169.1, 147.8, 143.6, 139.9, 132.8,
129.0, 128.8, 128.7, 128.6, 127.2, 127.0, 1242, 124.1,
93.0, 75.3, 73.2, 57.1, 57.0, 56.8, 56.5, 55.3, 54.8, 32.4,
30.9, 30.8, 30.7, 30.6, 26.1, 25.9, 25.7, 25.6, 25.3, 25.0; IR
(KBr) v: 3231, 1664, 1507, 1344, 1152, 1088 cm ', Anal.
caled for C5,H,7N304S: C 57.25, H 5.90, N 9.10; found C
57.54,H5.65,N 9.12.

N-ZR Bt i e -N'- 3K 2 5 -N- B AR - o- R ()
R OERE(5e): 188 mg IR I AR, 775 83.1%. 'H
NMR (CDCl;, 600 MHz) &: 7.79~7.18 (m, 9H), 6.54,
6.33 (each d, J/=8.4 Hz, 1H), 5.40, 5.31, 5.24 (each d, J=
8.4 Hz, 1H), 4.76~4.23 (m, 2H), 4.02~3.98 (m, 1H),
3.97~3.13 (m, 3H), 1.82~0.85 (m, 10H); *C NMR
(CDCls, 151 MHz) d: 169.6, 140.3, 140.1, 135.1, 134.8,
134.6, 134.5, 132.4, 129.3, 129.2, 129.1, 129.0, 128.8,
127.3, 127.0, 93.0, 75.3, 73.0, 70.5, 57.2, 57.0, 56.5, 56.4,
56.2, 55.2, 54.6, 32.4, 32.0, 30.9, 30.7, 30.6, 29.7, 26.1,
25.9,25.7, 25.6, 25.3, 24.9; IR (KBr) v: 3246, 1659, 1443,
1172, 1093 cm ™ '. Anal. calcd for Cp,H,,CIN,0,S: C 58.59,
H 6.03, N 6.21; found C 58.87, H 6.29, N 6.13.

N-XF PR B I 3 - V- 28 2 - V- FR 48 P 3 - - S S O
F ) 2K 2 BEH (Se): 166 mg ¥4 35 (UK, 773 74.8%; 'H
NMR (CDCl;, 600 MHz) &: 7.70~7.09 (m, 8H), 6.35,
6.12 (each d, J=8.4 Hz, 1H), 5.35, 5.27, 5.19 (each d, J=
8.4 Hz, 1H), 4.79~4.18 (m, 2H), 3.97~3.93 (m, 1H),
3.46~3.12 (m, 3H), 2.39, 2.38, 2.32, 2.31 (each s, 6H),
1.82~0.83 (m, 10H); *C NMR (CDCl;, 151 MHz) &:
170.3, 170.0, 143.1, 138.5, 138.4, 137.5, 137.1, 133.6,
133.4, 129.8, 129.7, 129.6, 129.3, 127.6, 127.5, 127.4,
127.2, 93.2, 75.3, 72.9, 70.8, 57.8, 57.7, 57.6, 56.3, 56.2.
56.1. 55.1, 54.4, 32.4, 30.8, 30.7, 30.6, 26.2, 26.0, 25.9,
25.8,25.7,25.4, 25.0, 21.5, 21.1; IR (KBr) v: 3250, 1654,
1344, 1167, 1083 cm '. Anal. calcd for CpH3,N,0,S: C
64.84, H7.25, N 6.30; found C 64.67, H 7.05, N 6.59.

N-ZE R R - N-3E L -N - AR - o- B R O R
B LWL (S 178 mg KGR, 73K 79.8%. 'H
NMR (CDCl;, 600 MHz) &: 8.02~6.75 (m, 9H), 6.41,
6.20 (each d, J=8.4 Hz, 1H), 5.36, 5.28, 5.22 (each d, J=
8.4 Hz, 1H), 4.77~4.19 (m, 2H), 4.00~3.96, 3.44~3.35
(each m, 1H), 3.78, 3.66 (each s, 3H), 3.90, 3.45, 3.17,
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3.14 (each s, 3H), 1.76~0.86 (m, 10H); >°C NMR (CDCl,
151 MHz) §: 170.2, 170.0, 169.7, 159.7, 140.5, 140.2,
133.8, 132.3, 132.2, 129.1, 129.0, 128.9, 128.8, 128.7,
128.5, 128.3, 127.8, 114.7, 114.5, 114.4, 114.3, 93.1, 75.3,
73.0, 70.7, 57.6, 57.4, 57.3, 56.4, 56.3, 56.1, 55.7, 55.3,
55.1, 54.4, 32.4, 30.9, 30.7, 30.6, 29.7, 26.1, 25.9, 25.8,
25.7, 25.4, 25.0; IR (KBr) v: 3339, 1654, 1512, 1167,
1103, 1034 cm ™ '. Anal. calcd for Cp3H3oN,05S: C 61.86, H
6.77,N 6.27; found C 61.64, H 6.50, N 6.45.

N-%of FR 2R 2 - V- 28 L 3 - V- R 4 R 0 - - S 3 O
THEIE) IR LB (Sg): 199 mg A EE A, PR 73.1%.
m.p. 151.0~153.0 ‘C; 'H NMR (CDCls, 600 MHz) §:
7.86~6.56 (m, 8H), 5.62, 5.41 (each s, 1H), 4.90~4.13
(m, 2H), 3.33~2.94 (m, 10H), 2.44, 2.40 (each s, 3H),
1.80~0.82 (m, 10H), 0.23, 0.21 (each s, 9H); *C NMR
(CDCls, 151 MHz) 0: 170.5, 150.1, 142.7, 137.9, 129.5,
129.1, 129.0, 128.4, 128.3, 128.1, 123.6, 111.8, 75.6, 72.7,
60.9, 60.6, 56.7, 56.3, 55.0, 53.7, 40.3, 32.7, 31.4, 31.1,
31.0, 26.0, 25.9, 25.8, 25.6, 25.2, 21.5, 3.31, 3.24; IR
(KBr) v: 1644, 1433, 1182, 1083 cm '. Anal. calcd for
C,5H43N30,4SSi: C 61.61, H 7.94, N 7.70; found C 61.67,
H 8.05, N 7.89.

N-ZETE IR 3L -N- 3R L -N- B 4 J-a- R 42K T
W (Sh): 173 mg iR B IR, 725 78.1%; 'H NMR
(CDCls, 600 MHz) §: 7.88~7.23 (m, 10H), 6.65~6.54
(m, 1H), 6.19, 5.92 (each s, 2H), 5.00~4.92 (m, 1H),
4.41~4.78 (m, 2H), 4.02~3.50 (m, 1H), 3.47, 3.37, 3.25,
3.16 (each s, 3H), 1.84~1.06 (m, 10H); *C NMR (CDCl;,
151 MHz) d: 170.0, 169.9, 140.3, 135.7, 135.5, 134.6,
133.8, 132.7, 132.5, 129.0, 128.9, 128.6, 128.5, 128.4,
127.4,127.3, 126.7, 126.6, 124.2, 124.1, 123.6, 93.3, 75.3,
73.0, 70.9, 56.6, 56.3, 56.2, 55.8, 55.2, 54.5, 32.6, 31.4,
30.9, 30.8, 26.0, 25.7, 25.4, 25.1; IR (KBr) v: 3280, 1654,
1443, 1162, 1083 cm . Anal. calcd for CpH3oN,0,S: C
65.13, H 6.83, N 6.33; found C 65.32, H 7.05, N 6.42.

N-ZETE I 3 -N'-BF 2 -N'- 4 3 -0 2 2 (2- PR TR
5 e (5i): 168 mg H L EAER, 725 80.1%; m.p.
130.0~131.0 ‘C;'H NMR (CDCl;, 600 MHz) o: 7.82~
6.21 (m, 9H), 5.47, 5.44 (each d, J=8.4 Hz, 1H), 4.78~
432 (m, 2H), 4.00~3.97, 3.44~3.41 (each m, 1H), 3.19,
3.16 (each s, 3H), 1.82~0.80 (m, 10H); >C NMR (CDCls,
151 MHz) §: 167.9, 167.7, 149.2, 148.8, 143.1, 142.8,
140.2, 140.0, 132.5, 128.8, 127.3, 127.0, 110.9, 110.7,
109.1, 108.7, 75.3, 73.1, 56.7, 56.3, 55.2, 54.7, 52.1, 51.8,
32.3, 31.2, 30.7, 26.0, 25.9, 25.7, 25.6, 25.4, 25.0; IR
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(KBr) v: 3438, 1664, 1512, 1305, 1152, 1083 cm™'. Anal.
calcd for Cy0H,6N,05S: C 59.09, H 6.45, N 6.89; found C
59.17,H 6.32, N 6.81.

N-ZETE R 3E-N N - — O - S S (2-WE Wy 3 ) £ T e
(5§): 174 mg IR FEEAE, 725 82.2%. 'H NMR (CDCl;,
600 MHz) J: 7.84~6.89 (m, 8H), 6.40~6.18 (m, 1H),
5.69, 5.60, 5.56 (each d, J=8.4 Hz, 1H), 4.78~4.31 (m,
2H), 4.01~3.97 (m, 1H), 3.74, 3.37, 3.22, 3.18 (each s,
3H), 1.84~0.09 (m, 10H); *C NMR (CDCl;, 151 MHz) 6:
169.6, 169.2, 140.1, 139.2, 138.8, 132.5, 128.8, 127.3,
127.1, 127.0, 126.9, 126.8, 126.6, 93.2, 75.4, 73.1, 70.8.
56.9, 56.5, 56.1, 55.3, 54.6, 53.3, 53.2, 53.1, 32.5, 31.1,
30.7, 30.6, 29.1, 26.1, 26.0, 25.7, 25.6, 25.4, 25.1; IR
(KBr) v: 3231, 1644, 1443, 1172, 1053 cm'. Anal. calcd
for Co0H,N>,04S,: C 56.85, H 6.20, N 6.63; found C 56.63,
H 6.09, N 6.87.

322 o-BEBLRABIEALT AN 3 69 KE

40 mg o-TEBE A SEB AT AN 3TEMRAE S mL i) &
FGE, TN 1 mL WKRERER, SRS E 9,
KA SRR =R (S mLX3), &HAFHAMA
oK MgSO, TH, Zhi “ R R L5 54 6. ikt
I, JRIFAAA B 28R BRI AV L V=3 !
1), 1334 o- sk Pt 2 3L Bt F AT A2 ) 6.

N-ZR Bk 3 -N- 38 2 F-o- E FE-4- 2K T 4 Bt 1% (6h):
37.3 mg FEEERAA, F2% 93.2%. 'TH NMR (CDCls, 600
MHz) J: 7.88~7.21 (m, 10H), 6.53 (d, J=15.6 Hz, 1H),
5.97~5.95 (m, 2H), 4.46 (s, 1H), 4.02~3.66 (m, 1H),
1.84~0.86 (m, 10H); *C NMR (CDCl;, 151 MHz) J:
167.4, 140.3, 135.5, 135.0, 132.7, 129.0, 128.6, 128.4,
127.4, 126.7, 124.4, 59.1, 49.0, 32.7, 25.4, 24.6; IR (KBr)
v: 3323, 3266, 1658, 1544, 1459, 1321, 1167, 1098 cm .
Anal. caled for C»H,eN,05S: C 66.30, H 6.58, N 7.03;
found C 66.38, H7.09, N 7.21.

N-ZR R 3 - N'- 38 2 F - - S 3 (2- W TR L ) 2 T i
(6i): 36.6 mg FITREFHMAK, 7% 91.4%. 'H NMR
(CDCls, 600 MHz) 6: 7.81~7.24 (m, 6H), 6.23~6.21 (m,
2H), 6.02 (s, 1H), 5.87 (d, J=7.2 Hz, 1H), 4.93 (s, 1H),
3.69~3.64 (m, 1H), 1.80~0.89 (m, 10H); *C NMR
(CDCls, 151 MHz) 0: 165.3, 148.9, 143.0, 132.7, 128.9,
127.2,110.7, 109.3, 54.4, 49.0, 32.6, 32.5, 25.3, 24.6, 24.5;
IR (KBr) v: 3339, 3250, 1642, 1548, 1451, 1325, 1167
em . Anal. caled for C;sH,,N,0,S: C 59.65, H 6.12, N
7.73; found C 59.42, H 6.30, N 7.83.

N-ZR T I -V -8 V- F A - R R O ) 2R
LI (8c): 152 mg T EREFBAA, 7% 80.3%. 'TH NMR
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(CDCls, 600 MHz) §: 7.79~6.89 (m, 14H), 6.41~6.35
(m, 1H), 5.40, 5.16 (each d, J=8.4 Hz, 1H), 4.97~4.24
(m, 4H), 3.17, 3.04 (each s, 3H); *C NMR (CDCls, 151
MHz) 6: 170.3, 169.9, 140.4, 136.3, 134.8, 134.7, 132.4,
129.3, 129.2, 129.1, 128.8, 128.6, 128.0, 127.7, 127.1,
127.0, 126.7, 78.5, 76.6, 57.4, 57.0, 56.4, 55.6, 49.8, 48.5,
29.7; IR (KBr) v: 3246, 1658, 1488, 1459, 1329, 1171,
1082 cm ' Anal. caled for CpH,3CIN,O,S: C 60.19, H
5.05, N 6.10; found C 60.17, H 5.23, N 6.17.

45 Bh 416l (Supporting Information) Hirb &4 'H
NMR Al C NMR % &, X S48 a LA 2 AT ] 32k
(http://sioc-journal.cn/) . N K.
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