Chinese Journal of Organic Chemistry

% 4”) {t % DOI: 10.6023/cjoc201912001

REQIR1EIL N-B K TR R SRR T E MR SR R 2
TeF HEX  F M KR

AL RZE Y TH RN E I EaHE O BDIRES FARSMHZ#ERE ML= B 430062)
THE  N-FAC T IRTENE W R (NFSD F AL [ b 2 A i 2% Ak S W BB 7%, ERIH e N-IG SR mE W 77
PARZ, TEBRRE NATE T, BRIERERAN 1,10-FEMS MRAT AE 4 4k (R 4 NFST 5 75 bR R B 5k P9 bR e % & 28 S OBz,
EPEIE A B V-4 3 TR SR A, TR RN 35%~T1%.

REA  WIRAR; N-TAR R TE TR %, N-MG i It W%, TR TS, TR Bemh A%

Hydroamination of Propiolic Derivatives with N-Fluorobenzene-
sulfonimide Catalyzed by Silver Carbonate

Ren, Haiping Tian, Zaiwen Li, Ke Zhang, Wanxuan™
(Hubei Collaborative Innovation Center for Advanced Organic Chemical Material, Key Laboratory for the Synthesis and
Application of Organic Functional Molecules, Ministry of Education, Hubei University, Wuhan 430062)

Abstract Amination using N-fluorobenzenesulfonimide (NFSI) as nitrogen source has become an important route to prepare
amines. However, there are few methods to prepare N-vinyl sulfonimides using NFSI as nitrogen source. In the presence of
Na,HPO,, the hydroamination of propiolates or propiolamides with N-fluorobenzenesulfonimide (NFSI) was realized, where
Ag,CO; and 1,10-phenanthroline derivatives were added as catalysts. It leads to N-vinyldibenzenesulfonimides in high selec-
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tivity of Z isomers in the yields of 35%~71%.
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ZIMA 10 mol%[H 1,10-FERSMR(L ) NELAR, KN
B IIER(12 h 453R), 2a PRI R4 1, Entry
3). RPN BEIRE 4, RN EEEY) 2a
(3R 1, Entry 4); HHRRARAE RIREL, Frfs 2a = 5H
PRI RIS = R 3500, {H ) N AR 1§ (3 1, Entries 3, 5).
1a AT NFSI I BH, TN 5 mol%BRERER A Ly 1F
A, BERRE ANTE R AR, 75 C I R R R
UF IR R B2k A, PR SR E, % e N ASFI (3R 1, Entries
3, 6, 7); #EEA A S b N,N-F S F e al
e, HAMESA ) 2a A (R 1, Entries 8~
10); HIBRE SO CRERE Na,HPO, tHRETH
F]2a(3 1, Entries 11~13), {H/=RBAK; FHECAA L #h
Ls, F2RF PSR 1, Entry 15). K% %W A0E B 4%
LA 5 mol%BRERER AN 10 mol% L 1E AL, LLuk
B ANTE IR, 75 25 AR R0 s R
1R

Table 1 Optimization of reaction conditions

1.2 AREREEF A MREtAE S NFSI 89 & K

16 LA EARAL I OB 26 AR, BT T 22 7 SR R TS A
PR % 53 ) 5 NFST B, M2 FTLAE H, PR
fE(la~1K)EBRERT NFSI B, P29 2a~2k FIF=HA
36%~68%. HHEEIE 11~1q AW &AM, 7
M) 20~2q 72N 35%~T1%, {H I3 b P R G 18
(%124 h), JHH N-GEEERRBI B 1r R 1s 7EAH H
FAF IR, BREHEE B AR AW, ML B H AN
FEY 2r R 2s. (EASERME, 7Y 2a~2q #E Z-X~
.

2 —EERERATAEY S NFST b 45 R

Table 2 Results for the reactions of derivatives of propiolic acid
with NFSI
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o

o) R
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2aR'=H, 68% 2f 62%
2b R = Me, 54%
2c R' =t-Bu, 52% o)
2d R' = Cl, 40% - R
2e R' = NO,, 37% (Phso2)2NK\<[3r

o 2h R = Me, 36%

X 2i R = Et, 43%
(PhSO,),N o 2j R =PhCH,, 63%
2k R = PhCH,CHy, 47%

29 48%
H
N N
! 7
(PhSO,),N  © (PhSO,),N O
21 54% 2m 40%

Cl

A e

(PhSO,),N 0
2n 65%

H
N
X Q
(PhSO,),N o

CF3

(PhSO,),N 0
20 58%
NH,

=
(PhSO,),N 0

2p71%  CFs 2q 35%
H H
_ N._-Ph = N~ Bu-n
(PhSO,,N O (PhSO,N O
2r 2s

/[Oj\ _Ph (PhSOLNF Ag*/L, additives
// © 22 solvent
1a NFSI
AN Oen
(PhSO,,N O
2a
AN X SN
L= — — _
| _N " | N " | N
N
L L, Ls
Bntry 809 Aqgitive Solvent Temp. #h  Yield/%
(mol%)
1¢ — Na,HPO, CH;CN Reflux 12 None
2 — Na,HPO, CH;CN Reflux 24 46
3 L, (10) Na,HPO, CH3;CN Reflux 12 63
4 L, (10) — CH;CN  Reflux 24 Trace
59 L, (10) Na,HPO, CH;CN Reflux 17 62
6 L, (10) Na,HPO, CH;CN 50 C 32 54
7 L, (10) Na,HPO, CH;CN 25 C 12 Trace
8 L; (10) Na,HPO, CH,Cl, Reflux 12 Trace
9 L, (10) Na,HPO, DMF 120 '°C 16 None
10 L; (10) Na,HPO, Dioxane Reflux 12 None
11 L, (10) KH,PO, CH3CN Reflux 24 60
12 L, (10) CH;COOHCH;CN Reflux 30 34
13 L, (10) EtOH CH;CN  Reflux 14 62
14 L, (10) Na,HPO, CH3CN Reflux 24 53

15 L3 (10 NazHPO4 CH3CN Reflux 12 68
“ The reaction was performed using 1a (1.0 equiv., 0.7 mmol), NFSI (1.6

equiv., 1.12 mmol) and additives (1.6 equiv., 1.12 mmol) in 4 mL of solvent
under N, atmosphere; 5 mol% of Ag,CO; was added except Entries 1 and 5.
b Isolated yield. © Ag,CO;5 was absent. 410 mol% of AgNO; was added in the
place of Ag,CO;.
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“ Reaction conditions: 1 (0.7 mmol), NFSI (1.6 equiv.), Ag,COs (5 mol%), Lj
(10 mol%), Na,HPO, (1.6 equiv.) in 4 mL CH;CN under reflux in N, atmos-
phere for 12~24 h (monitored by TLC).
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PE SCHRIRIE, FEHRAEAL TR NFST S5bk ) [ SN
HH RN, AT RN RBRAT AEMERER TS
NFSI N 75 3% H RNV AT, 347 7 BUF SE5:
] 1a (0.7 mmol)5 NFSI (1.12 mmol)[fJ ;M. T
Na,HPO, (1.12 mmol){E RN, A H H3EEERA 2,
2,6,6- 1Y H 3L -1- IR iE S8 AL ¥ (TMPO, 1.12 mmol)7E 5
mol% BRI 10 mol% L, AL T, 75 Z Mg Bl BL
BRI 2a, FEEN 60%, S50 TMPO 7= R %1
(F 1, Entry 3), UL N AE H BHEENLEL. 55— 77,
SCHRARGETE Ag'/NFSI 251150, S miiRes 7
(AZ”", A )AL OB A BE SBT3 R F Ak
e I SR 4R Selectfluor 1UF NFSI, K Ag &bl
AR UL R, BRERAR ML NFSI 5 P HRERAT A
(P S N AT e AR DD R AR & AL IS R, N Tt —
T RS NI, 44 HESCHR A T IR L R
[AgN(SO,Ph),]™®, FI'EAt# NFSI IR S 1a /M
1a (0.7 mmol), AgN(SO,Ph), (1.12 mmol), Na,HPO, (1.12
mmol)Fl 1,10-FEMB (L, 0.07 mmol)i& & T 2. fif 4
mL), EZAE TR 12 h, B 62%77 5374 2a.
T IZERR IR AL 1Y 1a 5 NFSI AL S, AT RE
AT R R AR A, B RE R E AL CLHE
B, DI Js o AT i 3 et AR IV e A7 S T BRI S
MRt AT, HEN S AL A Scheme 1 Fok.
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L4 BT TR BR R AT T bRk e, BT DA 5 K A o A%
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o #8 A U, (R SRR E AR g, 360 T ALRH,
DAL ISP AZ I R S A DAEAT . O L 4 F A g e da
BB, MR IR ) A A 58 At — SRR S0 fiz 971 5 1
“N(SO,Ph),, A FI T % el 2 BRI SEAZ M AL, BT
TR LA BB S BRI 1 R 28 G, TR RO IR G 1)
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SEGE) 2 AL R C),

2 i

FIFBRIR AN 3,4,7,8-DY F 3E-1,10-FEMS MRAE F 1k
A, CABERRE —ANIE A B, TR bR R I R TN bR I i
A5 NFSI RAEZACR L, 15 BI N-H 5 — 2R
WA AW, FEr e N-Hs R i e 0 i 2k & P e it
W7V, MRS T B B 5 B SR N SO AT I, HL
FLA 1 B DX g v A S AR I R
3 SRS
3.1 X5

LA LC/MSD TOF i Bk 1, INOVA 600 MHz
ARG LR A (32 B B 3L %2 A 7)) B Bruker AV-400 MHz;
Nicolet iS 10 FT-IR ZL4MGHEAL.

PRBRTER G Th AP BRBR 288 10 00T 220 75 1L 2 2
), HoAth P R R IR B A bR BERE  E . 2 F A Rl
T NN-—F S 4A 70 T T, Rk A
& A BN B TR R A ) B 3 D TS A A 4l
7.
32 TWHE

BRRERATAEY 1 (X=0, NH; 0.7 mmol), NFSI
(1.12 mmol, 160 mol%), HKEZHL(0.035 mmol, 5 mol%),
R S AN(1.12 mmol, 160 mol%)F1 3,4,7,8-J4 F Jik-
1,10-3E"8 MK (Ls, 0.07 mmol, 10 mol%)VE-& T T 2. i
(4 mL). ERARY TR, s s I s S g
. YR 1 VEAE TS S (AR IR 75 2240 12 h, TR Rt
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L) 24 h), IR fr R SR A EERE,
REUE, P S e e R [ AL 980 25 25 8 R A R,
Pl T ZRP AL B0 2 BS IR BIAR: VO )/ V(LR 4
fig)=4~6/1]12 413 2|4 2a~2q.

(Z)-N-2-(FR Sk Fik ) 2 0 Fk - N- 2R ik I o 4 Tk 5 i
(2a): AWK, 7% 68%. m.p. 112~113 ‘C; '"H NMR
(600 MHz, CDCl;) : 8.02 (d, J=7.8 Hz, 4H), 7.59 (t, J=
7.2 Hz, 2H), 7.48 (t, J=7.2 Hz, 4H), 7.30~7.24 (m, 2H),
7.17 (t, J=7.8 Hz, 1H), 6.91 (d, J=7.8 Hz, 2H), 6.59 (d,
J=8.4 Hz, 1H), 6.27 (d, J=8.4 Hz, 1H); *C NMR (150
MHz, CDCls) 6: 161.5, 149.9, 139.3, 134.2, 130.5, 129.2,
128.4, 126.8, 126.73, 126.0, 121.5; IR (KBr) v: 1745,
1646, 1591, 1492, 1448, 1377, 1172, 1090, 922 cm .
HRMS (ESI) caled for Co H;sNOgS, [M+H]" 444.0471,
found 444.0576.

(Z)-N-2-(4- FF 2K S8 i 3L ) 20 FE - N- ZR T T 2k 2 sk
fiz2b): AEEER, 7% 54%. mp. 173~174 C; 'H
NMR (600 MHz, CDCl;) 6: 8.02 (d, J=7.6 Hz, 4H), 7.61
(t, J=7.6 Hz, 2H), 7.50 (t, J=8.0 Hz, 4H), 7.08 (d, J=8.4
Hz, 2H), 6.78 (d, J=8.4 Hz, 2H), 6.57 (d, J=8.4 Hz, 1H),
6.25 (d, J=8.4 Hz, 1H), 2.3 (s, 3H); *C NMR (150 MHz,
CDCly) d: 161.7, 147.5, 139.2, 135.5, 134.1, 130.2, 129.6,
129.0, 128.3, 126.7, 121.0, 20.9; IR (KBr) v: 2946, 2867,
1736, 1589, 1449, 1382, 1172, 1085, 909, 754 cm .
HRMS (ESI) caled for C,,H,NOgS, [M+H]" 458.0732,
found 458.0744.

(Z)-N-2-(4-FUT FEEIRIE ) 405 3 - N- 2 Tk T 2 DR Tk
BEf(2c): IR, P73 52%. mp. 229~230 C; 'H
NMR (600 MHz, CDCLy) : 8.02 (d, J=8.4 Hz, 4H), 7.61
(t, J=17.8 Hz, 2H), 7.51 (t, J=7.8 Hz, 4H), 7.29 (d, J=9.0
Hz, 2H), 6.83 (d, J=9.0 Hz, 2H), 6.57 (d, J=8.4 Hz, 1H),
6.27 (d, J=8.4 Hz, 1H), 1.29 (s, 9H); *C NMR (150 MHz,
CDCly) 6: 161.8, 148.8, 147.6, 139.4, 134.3, 130.4, 129.2,
128.5, 126.9, 126.1, 120.8, 34.6, 31.5; IR (KBr) v: 2964,
1722, 1449, 1386, 1281, 1246, 1173, 1086, 910, 864 cm .
HRMS (ESI) caled for C,sHysNOgS, [M+H]" 500.1196,
found 500.1173.

(Z)-N-2-(4-F IR 8 B Ik ) 205 5 - N- 2 Ttk e 2 S sk 7k
fz2d): AEEE, 7% 40%. mp. 144~145 C; 'H
NMR (400 MHz, CDCls) 6: 8.02 (d, J=8.0 Hz, 4H), 7.63
(t, J=7.2 Hz, 2H), 7.52 (t, J=7.6 Hz, 4H), 7.25 (d, J=9.2
Hz, 2H), 6.85 (d, J=8.4 Hz, 2H), 6.61 (d, J=8.0 Hz, 1H),
6.25 (d, J=8.0 Hz, 1H); *C NMR (100 MHz, CDCl;) ¢:
161.3, 148.3, 139.3, 134.3, 131.3, 130.8, 129.2, 129.1,
128.4, 126.2, 122.9; IR (KBr) v: 1746, 1644, 1487, 1450,
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1376, 1356, 1252, 1171, 1088, 911, 763, 721 cm™'. HRMS
(ESI) caled for C, H;,CINOgS, [M+H]" 478.0180, found
478.0166.

(2)-N-2-(4- T4 2L FRAE PR IE ) £ 95 3 - N- Z T 1 228 2R
Bk (2e): FAMEE, 7% 37%. mp. 148~149 C; 'H
NMR (400 MHz, CDCl;) 6: 8.18 (d, J=8.8 Hz, 2H), 8.02
(d, J=17.6 Hz, 4H), 7.65 (t, J=7.6 Hz, 2H), 7.53 (t, J=8.0
Hz, 4H), 7.08 (d, J=9.2 Hz, 2H), 6.68 (d, J=8.4 Hz, 1H),
6.27 (d, J=8.4 Hz, 1H); *C NMR (100 MHz, CDCl;) ¢:
160.6, 154.6, 145.3, 139.2, 134.4, 131.6, 129.2, 128.4,
125.3, 125.0, 122.5; IR (KBr) v: 1744, 1591, 1526, 1449,
1391, 1377, 1348, 1227, 1173, 721 cm . HRMS (ESI)
caled for C,;H{7;N,OsS, [M—l—H]+ 489.0421, found
489.0419.

(2)-N-2-(2-Z= S P Fk ) 2475 Fo - N- i ik Pt ok 2R Pt
2f): AmEE, 77 62%. mp. 114~115 C; '"H NMR
(600 MHz, CDCl3) 6: 8.04 (d, J=7.8 Hz, 4H), 7.79 (d, J=
7.8 Hz, 1H), 7.74 (t, J=9.6 Hz, 2H), 7.56 (t, J=7.6 Hz,
2H), 7.48~7.42 (m, 6H), 7.32 (d, J=1.8 Hz, 1H), 7.07
(dd, J=2.4 Hz, 9.0 Hz, 1H), 6.62 (d, J=8.4 Hz, 1H), 6.31
(d, J=8.4 Hz, 1H); *C NMR (150 MHz, CDCl;) §: 161.7,
147.6, 139.5, 134.3, 133.6, 131.6, 130.72, 130.70, 129.2,
128.6, 127.8, 126.8, 126.7, 126.6, 125.8, 121.1, 118.7; IR
(KBr) v: 1744, 1638, 1610, 1512, 1448, 1403, 1375, 1232,
1164, 1084, 1047, 963, 803 cm'. HRMS (ESI) calcd for
C,sHoNNaOgS, [M+Na]" 516.0552, found 516.0546.

(2)-N-2-(3,5- = W B RSk Ak ) &M ok -IN- 24 ik
KR (2g): AEFEE, 72% 48%. mp. 118~119 C;
'H NMR (400 MHz, CDCl;) §: 8.03 (d, J=7.6 Hz, 4H),
7.62 (t, J=7.6 Hz, 2H), 7.51 (t, J=7.6 Hz, 4H), 6.80 (s,
1H), 6.56 (d, J=8.0 Hz, 1H), 6.49 (s, 2H), 6.25 (d, J=8.0
Hz, 1H), 2.26 (s, 6H); >C NMR (100 MHz, CDCl;) ¢:
161.6, 149.8, 139.4, 138.9, 134.1, 130.3, 129.1, 128.5,
127.7, 126.9, 119.0, 21.2; IR (KBr) v: 2921, 2861, 1752,
1618, 1589, 1449, 1381, 1363, 1172, 1085, 909 cm .
HRMS (ESI) caled for C,3H»NOGS, [M+H]" 472.0883,
found 444.0862.

(2)-N-2-( 580 3 ) 2 0 25 - N- A Tk T 26 24 fk 1 e
(2h): AMFEE, 77 36%. mp. 95~96 C; 'H NMR
(400 MHz, CDCl,) d: 8.02 (d, J=8.0 Hz, 4H), 7.70 (t, J=
7.6 Hz, 2H), 7.57 (t, J=17.6 Hz, 2H), 6.45 (d, J=8.0 Hz,
1H), 6.10 (d, J=8.0 Hz, 1H), 3.39 (s, 3H); °C NMR (100
MHz, CDCl;) 0: 163.3, 139.5, 134.1, 129.7, 129.0, 128.4,
127.4, 51.5; IR (KBr) v: 2955, 1717, 1449, 1434, 1361,
1176, 1086, 916, 732 cm'. HRMS (ESI) caled for
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C16H sNOGS, [M+H]" 382.0414, found 382.0411.

(Z)-N-2-( LS8R FE ) & W Fk - N- 2 ik T 268 28 gk Tk e
(2i): AMEE, F2E 43%. mp. 91~92 ‘C; 'H NMR
(600 MHz, CDCl;) 0: 8.01 (d, J=7.2 Hz, 4H), 7.67 (t, J=
7.8 Hz, 2H), 7.56 (t, J=7.8 Hz, 4H), 6.45 (d, J=8.4 Hz,
1H), 6.09 (d, J=8.4 Hz, 1H), 3.91 (q, J=7.2 Hz, 2H), 1.02
(t, J=7.2 Hz, 3H); “C NMR (150 MHz, CDCl;) o:
163.1, 139.7, 134.2, 129.4, 129.10, 128.5, 127.7, 61.1,
13.9; IR (KBr) v: 2938, 1721, 1450, 1435, 1363, 1176,
1084, 915, 731 cm™'. HRMS (ESI) calcd for C7H;sNOS,
[M+H]" 396.0576, found 396.0581.

(Z)-N-2-( F SR B ) 05 k- V- 2R Tk Tk 256 2R Tk Tk e
(2j): AEE, 77%E 63%. mp. 68~69 C; 'H NMR
(600 MHz, CDCl;) : 8.00 (d, J=7.8 Hz, 4H), 7.62 (t, J=
7.6 Hz, 2H), 7.49 (t, J=7.8 Hz, 4H), 7.36~3.30 (m, 3H),
7.28~7.22 (m, 2H), 6.46 (d, J=8.4 Hz, 1H), 6.14 (d, J=
8.4 Hz, 1H), 4.96 (s, 2H); *C NMR (150 MHz, CDCl;) o:
162.8, 139.4, 135.3, 134.2, 130.0, 129.0, 128.7, 128.5,
128.4, 128.3, 127.2, 66.7; IR (KBr) v: 2930, 1736, 1650,
1450, 1385, 1283, 1177, 1084, 911, 809, 764, 730 cm .
HRMS (ESI) caled for C,;H;oNNaO4S, [M + Na] *
480.0551, found 480.0554.

(Z)-N-2-( 58 Bl ik ) M Fk - IN- 2 T Pk 25t 2 Tk Pk e
(2Kk): A, 775 47%. mp. 98~100 C; 'H NMR
(400 MHz, CDCly) §: 8.02 (d, J=8.4 Hz, 4H), 7.66 (t, J=
7.6 Hz, 2H), 7.49 (t, J=8.0 Hz, 4H), 7.31~7.22 (m, 3H),
7.13 (d, J=7.6 Hz, 2H), 6.48 (d, J=8.4 Hz, 1H), 6.10 (d,
J=8.4 Hz, 1H), 4.05 (t, J=7.6 Hz, 2H), 2.71 (t, J=17.6
Hz, 2H); “C NMR (100 MHz, CDCl3) §: 162.8, 139.6,
137.4, 134.1, 129.7, 129.0, 128.9, 128.52, 128.48, 127.5,
126.6, 65.4, 34.6; IR (KBr) v: 2934, 1728, 1450, 1386,
1362, 1264, 1240, 1173, 1085, 911, 760 cm '. HRMS
(ESI) caled for Cp3HNOS, [M+H]™ 472.0883, found
472.0861.

(Z)-N-2-( 5 1 It i ) 2 M k- V- 2 T P 5 2k P e
Q@N: AR, 723 54%. mp. 190~191 C; 'H NMR
(600 MHz, CDCls) ¢: 8.75 (s, 1H), 8.00 (d, J=7.8 Hz,
4H), 7.58 (t, J=7.2 Hz, 2H), 7.45 (t, J=6.6 Hz, 4H), 7.32
(d, J=7.2 Hz, 2H), 7.27~7.20 (m, 2H), 7.09 (t, J=7.2
Hz, 1H), 6.38 (d, J=8.4 Hz, 1H), 6.05 (d, J=8.4 Hz, 1H);
C NMR (150 MHz, CDCl;) d: 160.3, 138.0, 137.4, 135.2,
134.7, 129.4, 128.8, 128.5, 124.7, 124.3, 119.8; IR (KBr)
v: 3350, 1670, 1600, 1543, 1492, 1444, 1371, 1321, 1241,
1162, 1082, 903, 815 cm '. HRMS (ESI) caled for
C,1HoN,OsS, [M+H]" 443.0735, found 443.0742.
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(Z)-N-2-(2,4,6- =W B 2 50 F It Ak ) £ M B -N- 2R st
FLORME R 2m): A EBE AR, F2FE 40%. mp. 198~
199 °C; 'H NMR (600 MHz, CDCl;) 6: 8.09 (s, 1H), 8.00
(d, J=7.8 Hz, 4H), 7.69 (t, J=7.8 Hz, 2H), 7.56 (t, J=7.8
Hz, 4H), 6.82 (s, 2H), 6.47 (d, J=8.4 Hz, 1H), 6.09 (d, J=
8.4 Hz, 1H), 2.24 (s, 3H), 1.93 (s, 6H); *C NMR (150
MHz, CDCl;) 0: 161.4, 138.3, 137.2, 135.2, 134.8, 134.5,
134.4, 129.5, 129.0, 128.9, 123.4, 21.0, 18.4; IR (KBr) v:
1672, 1620, 1581, 1518, 1480, 1449, 1374, 1162, 1092,
1084, 953, 710 cm . HRMS (ESI) calcd for Cp4HysN,Os-
S, [M+H]" 485.1205, found 485.1211.

(2)-N-2-(4-F K E I 3L ) 2,95 3 - N- Z T 1 228 2R
BEfz(2n): EEAE, 7% 65%. mp. 158~159 C; 'H
NMR (600 MHz, CDCl5) d: 8.79 (s, 1H), 7.99 (d, J=7.8
Hz, 4H), 7.60 (t, J=7.8 Hz, 2H), 7.47 (t, J=8.4 Hz, 4H),
7.30~7.25 (m, 2H), 7.22~7.17 (m, 2H), 6.37 (d, J=8.2
Hz, 1H), 6.07 (d, J=8.2 Hz, 1H); *C NMR (150 MHz,
CDCly) d: 160.3, 138.0, 136.0, 134.9, 134.8, 129.6, 129.5,
128.8, 128.5, 124.6, 121.0; IR (KBr) v: 3338, 1678, 1597,
1536, 1490, 1448, 1371, 1255, 1162, 1090, 899, 750 cm ™.
HRMS (ESI) caled for C,H;sCIN,OsS, [M + H] *
477.0340, found 477.0343.

(Z)-N-2-(3- SR 28 W I Fk ) £ 473 92 - N- 4 i P ke 4 i
Bl (20): WRIEEA, P7F 58%. m.p. 144~146 C; 'H
NMR (400 MHz, CDCl) d: 8.78 (s, 1H), 8.00 (d, J=8.0
Hz, 4H), 7.61 (t, J=7.6 Hz, 2H), 7.49 (t, J=7.6 Hz, 4H),
7.43 (s, 1H), 7.16~7.07 (m, 3H), 6.37 (d, J=8.0 Hz, 1H),
6.08 (d, J=8.0 Hz, 1H); °C NMR (100 MHz, CDCl;) ¢:
160.4, 138.3, 137.9, 134.7, 134.6, 134.3, 129.7, 129.4,
128.4, 124.9, 124.6, 119.8, 117.7; IR (KBr) v: 3347, 1691,
1594, 1535, 1481, 1449, 1380, 1170, 1084, 934, 683 cm ™.
HRMS (ESI) caled for CH;sCIN,OsS, [M + H]*
477.0340, found 477.0341.

(Z)-N-2-(3,5- - =% B R 5 I Ik % ) &0 B -N-2R
TRAME S R e A (2p): AL lEAA, 7= 71%. mp. 141~
142 °C; "H NMR (600 MHz, CDCls) &: 9.08 (s, 1H), 8.01
(d, J=17.6 Hz, 4H), 7.75 (s, 2H), 7.61~7.54 (m, 3H), 7.47
(t, J=8.00 Hz, 4H), 6.40 (d, J=8.2 Hz, 1H), 6.17 (d, J=
8.2 Hz, 1H); >C NMR (150 MHz, CDCl;) d: 160.9, 138.6,
138.0, 134.8, 134.2 (d, J=12 Hz), 132.2 (q, J=33.4 Hz),
129.6, 128.5 (d, J=9.9 Hz), 125.88 (d, J=13.5 Hz),
123.10 (q, J=278.5 Hz), 119.4, 117.9; IR (KBr) v: 3336,
1693, 1582, 1481, 1449, 1381, 1271, 1134, 1170, 1084,
893 cm '; HRMS (ESI) caled for Cp3H;7F¢N,0sS, [M+
H]" 579.0482. found 579.0478.
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(Z)-N-2-(28 W1t 55 ) £ 0 FHk -N- 2R i P 58 4% gkt 1t e
(2q): A, 775 35%. mp. 185~186 C; '"H NMR
(600 MHz, CDCl3) 6: 8.02 (d, J=7.4 Hz, 4H), 7.72 (t, J=
6.2 Hz, 2H), 7.59 (t, J=7.4 Hz, 4H), 6.67 (s, 1H), 6.26 (d,
J=8.0 Hz, 1H), 6.04 (d, J=8.0 Hz, 1H), 5.45 (s, 1H); "°C
NMR (150 MHz, CDCl3) d: 164.5, 138.3, 134.9, 133.9,
129.5, 128.7, 124.7. IR (KBr) v: 3364, 3206, 1679, 1593,
1486, 1449, 1374, 1293, 1162, 1085, 984 cm '; HRMS
(ESI) caled for C;sHsN,0sS, [M+H]" 367.0422, found
367.0416.

i Bh# Bl (Supporting Information) =4 2a~2q 1%
PR . 3X R} T DL f 2 AAS T 9 355 (http://sioc-
journal.cn/) N K.
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