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Abstract A new application of HCF2SO2Na as a thiocarbonylation reagent was developed. The reagent is capable of inter-
acting with amine molecules after reduction by PhsP to achieve efficient synthesis of thioformamide compounds. The method
is highly selective, and the reaction system is suitable for all kinds of primary and secondary amine substrates. The key to the
successful realization of this reaction lies in the in situ generation of thioformyl fluoride (HCSF) under the reduction condi-
tions of HCF28O2Na. This strategy provides a new solution for the synthesis of thioformamides, which will effectively pro-
mote the application of this kind of substances in the synthesis.
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PRIRAN, B, 2T DL ETAE, FRATHEN a1 5K
CF3SO,Na # ity — G, FF JL W s % 49 (HCF,SO2Na), 1
R 25 A R e AR B R R AR [T 25 7 (TSCFRH), T it st
SR A AR R L BU(HCSE) k. s, St
T T G 5 J 1) S RSB, AR P T R e i A s 7 7 3]
i A I e A & I (NSCH). AR B T4 4t 1) 5 it SRR i
IR PR AL A () B A R kA, AT
YEFI ] HCF,SO,Na {EIR 5 464 Al I I B A A
FEE A S (NSCH) I 5%, BA AR R 7 2 et
SEMEUF AR s, ABRAR R BERGAL A (0 & AR AL T —Fib
B HE (Scheme 1, b).

(a) R1

P,S5/ Sg

(b) Our previous work

1 R
EH CF3SO,Na N F
S reductant R2 \ﬂ/
R S
Known results s
SCFH ~——~ F +
HJ\F
This work
HCF,SO,Na reductant éCFzH
S
I S
\ F_H N__H
NH -
R2/ R2 \n/

B 1 CRaE ] & i I 0 = A e 7 OB AT B
BRI

Scheme 1 Three reported reactions for the preparation of thi-
oformamide and our new strategy

1 ER5HR

LEFRATHTEATT & BIA H CF3SO,Na & Sz A
PR S B 26 A6t b, BL HCF,SOoNa iR A i
AR e AL S AT AP S0, Hk B 2R e A it
SN RPN 1). #REF] HCF,SONa fERHE R 7414 T
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A Rt Bt P B - ) AR BE IS T CF3SO2Na, FkAi]
TR A S S AH EE CF3SO,Na [/ £ 75 52 5 1 ) S B i
FEFNE K [ SR I]. K5 1.5 equiv. HCF,SO,Na A1 3
equiv. = R FEBEE MG =R A TR 3 h, LA
4% = R R T RAR B RE = )(3R 1, Entry 1). B
Jei, K SOSEIR R 43 ) E] 50 70 C, PRI AT LA F]
78%F1 91%(# 1, Entries 2, 3). K V& & i ib J5 55
(PhoPCI/PPha) A 2, A FF I Jie (1) 7 28 A B S R A2 4L
(£ 1, Entry 4). Nk — D€ SAER RN AR, X RN
AT 7R IE. 2 = & R (DCM) B VY SR IR (THF)
TE RIS, AURIUR B =YL, & LEE(DCE).
PhCF; #1 PhMe 1E AV IR, 435015 2 33%, 25%F1 10%
MIF=2, 5 SR LG, B0 i 7 I R EUAR B 4 1
BR (R 1, Entries 5~9). K =R IEWE o H AL IR
), G0 RS R IR R = LR, SN R E A AN
TR R PE(ZE 1, Entries 10, 11). )53 KRB,
7E 20 mmol B R HEAT B, AT5SR T LAWLER 2| 85% 1) 7=
R(F 1, Entry 12). £ DL EEARE, #ie T Rk
RN &1 equiv.), HCF,SO:Na (1.5 equiv.), PPh;
(3.0 equiv.), LAZSERIEHILE 70 C oA+ RIS 3 h.
R NAFTRIE

Table 1 Optimization of the reaction conditions

H
NH, N__H
ductant
©/ + HCF,SO,Na ——ouctan e
Solvent, Temp., 3h S
1a 2 3a

Entry Reductant (Dosage/equiv.) Solvent Temp./’C Yield?/%

1 PPhs (3.0) MeCN r.t. 44
2 PPhs (3.0) MeCN 50 78
3 PPhs (3.0) MeCN 70 91

4 Ph2PCl1 (1.5)/PPhs (1.5) MeCN 70 87
5 PPh3 (3.0) DCM 70 Trace
6 PPhs (3.0) DCE 70 33
7 PPhs (3.0) THF 70 Trace
8 PPhs (3.0) PhCF3 70 25
9 PPhs (3.0) PhMe 70 10
10 PPhoMe (3.0) MeCN 70 72
11 PMes (3.0) MeCN 70 36
12¢ PPhs (3.0) MeCN 70 85

4 Conditions: 1a (0.5 mmol), 2 (0.75 mmol), reductant (3.0 equiv.), solvent (3
mL), 70 °C for 3 h under nitrogen atmosphere. ? Yields were determined by
GC using naphthalene as an internal standard. ¢ Yield was obtained at gram
scale (20 mmol).

TE5E R N A AF I i 2, B AR AR H ik
RN ) IE TG EAT T B 52 GER 2). 1R ABIRIEY
HIZENIE, 43 B ren] LA E] 89% (3a). X T 75 &AM
JKY)(3a~3p), LiLZ&H A E BT HEHE (3b~3Kk)ik 2 Ht
H 23 (3m~3p) KA, #AT PALL RS E 5 DL 1)
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2T B BB A FHBE R, P2 RAE 63%~91%Z [A].
bR T 5 E AR, R T WA AR R RER Y, T
DA SIS SRAG ST B F=0(3q F1 3r), P24 R 75%
F1 68%. REWIHETE1Z ) NAR R A RAFHE M,
A LASRAF I 90% I 77 #.(3s  3u), 1152 E]—
AL B RS FEMA () 3¢ 7= AR IR 3 77%. 155255 FEA1 %
RIS, R I 2 BARAL AR (3b, 3¢, 3 Al 3t)
PR BSCRA 2, T2 BUR=4, 31 R 55%01 7
R, BE— B URUE T A LRGN X 12 s B &5 AT — 5 A
soUn. G, B8 T NRMISAA R, 455K MR R0
TEZ R NAR R E ARG, IF ORI IE PE i 23 5 6 DA
T7%H1 T5% 77 245 2IAH B B AR B~ 9 (3v A
3w). WEEE T EZEELY T LR, EPE
e PTG E 24, b E s —AMAkk,
[ERE B SN2 2ETT LALL 79% 107 2459 31 724 (3x).

TESER T AR i F YO B 0 e s 3 fa, %
KEMHAT R AR 3), #E—DF K B A .
T, T ORI N R NRY), RN B
B, PERICERNUN 23%. % R8BI AR R T B4
BHAN B K, 5 HCF2SO,Na K ot i J5i 751 1) FH 225
%, BN ZEK S 8 h. DA iRt I N R
IR E R E R, ST =MASESEE B iz, HrRelh
oA A R T IR AR AT B AE B AR R I 7 A (Sa~
Sc). FHILEIM S, NaWiiGm i it S SRR ST 05 ik
iz

FEXHA A JZ R IR IEATE 55, SO0 A A7 7E
A e A0 A fie ) 0 B R AT T AR R AL 22K
(Scheme 2), fEMLALZEAE T A 1.5 equiv. HCF,SO;Na,
RREMLEE B o A AE e e A B 7= 3y, # HCF,SO,Na 3
In#E] 3 equiv., 3y =3 LA, [F] I A0 %2 2R & 1

&2 HCF2S0:Na SRR H AL S N 41 JE «
Table 2 Scope of thioformylation of HCF2SO2Na with primary amine

H
PhsP N_ _H
C)—NH HCF,SO,N
2 e MeCN, 70°C, 3 h 9 lr
1 2 3
H
H H ' o N__H L
' ' " T ? 0
N H N H N H
bl bl s s g
S S o S
~
3a, 89% 3b, 75% 3c, 69% 3d, 86% 3e, 83% 3f, 75%
'f' H
oY O o o't
S
5 L O
@ 0 é AT
3g, 78% 3h, 87% 3i, 85% 86% 3k, 91%
H
'71 N _H H H i
N__H e N__H N__H Nyt
T ~_O s T T \ s
B S F s NC S 2
r 0 0 o
31, 55% 3m, 65% 3n, 73% 30, 81% 3p, 61%
g Q@ :
H ' N__H
| \ N H
A Q\q Nt T T
L J 4 CcooMe I ‘ S
N
3q, 75% 3I’, 68% 3S, 90% 3t, 77% 3u’ 91%
Ji§ i XA
(0]
/\/\/\N H \/\/\/\NJ]\H N
H H H
3v, 77% o 3x, 79%
3w, 75% Mexiletine derivative
4@ Conditions: 1 (0.5 mmol), 2 (0.75 mmol), PhsP (3 equiv.), MeCN (3 mL), 70 ‘C for 3 h under nitrogen atmosphere, isolated yield.
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&3 HCF2SO:Na 5 iR F AL S N A e @
Table 3 Scope of thioformylation of HCF2SO;Na with second-
ary amine

R 'T1
| PhsP No _H
+ HCFSONa ———2
2”1 2 MeCN, 70°C, 8h  R? lr
4 2 5

® |

5a, 53% 5b, 69% 5¢c, 76%

4 Conditions: 1 (0.5 mmol), 2 (1.5 mmol), Ph3P (6 equiv.), MeCN (5 mL),
80 C for 8 h under nitrogen atmosphere, isolated yield.

Jie R g AR IR =4, 4 IRt — B R WA BLAE %A R
A S5 B H e PR BT TP fk, (RS R B T 22 i ik
EY, HHEA—ARAETRRT WA NG, FlR
(1 S5 I3 1 2 B S R

S AR BT HTE T CF3SO,Na & A A
T 98 100 7 921230 e A A s B A HE T 9GP A O A 124,
AT BEI R BMLER HEAT T A FE M SEAE, B HCF.SO>Na
TEZ 0 PPhs PP I8 J5 I AR AN 8 1) “ SCF.H” BT & 1,
MR PR I R IR AR T B S (HCSF) H W) 4 5 i 26
FRASEHR RN, NITTA R E 4572 (Scheme 3, a). 2
NIRIRA A, 7E CF3SO.Na & kAR 3 H B U TAF
R R AR B T AR AR SR R A, R I AR
BRIBE S ANER 07 () Diels-Alder M iHE—HI6AF | H
TEAE . BAEA [ N S 3R 7 350 5 il 3 2 1 A4
R 5k 40 (HCSF) A7 7E I UE 4R, 7T R A2 R A L A% e 1 A 6
FRACRRIE 3 E 22, AR IR 2 AT I 7, AR 3t
FH I 6 T AN Ak BRI AT BB S8 Ab S N A B N-CFs i,
PAT AT A S B A B AR R R i T A aE— 20 R
AR BRI N-CF.H AW, 5 B SHE FE A e 2 1)

B AR BRI AT AL, (R A MR IR ) N-CF.H
F=¥)(Scheme 3, b). I FIEAG I SRR AT R0 BUALAR
THFE TR Z, HMENEAG 152 T =4 () 32 2 5 R X 2
N-CF,H {b&fase ez, R b dm Ak SR fE %
KA, AR N-CFH P SRR A o . RS
b B A RESRAG T4, (B2 AR R Ik fcadh A7k
SE T R R AL S SR SRAS T A, AR IR,
F AL B AR B ) — A S-F =47, mf DAFEM ARG
BeRG w4 FIREURAE T EE, AR T ERE
1) N-25 5 A R B 01K P R P 6 (6a).

2 i

RINTT & H—Fh LL HCF,SO,Na N7, 7E PPhs i
JR 25 AT R AL & W I B e AR B i (1) 7 %, 3
H HCF,SO;Na fEIE Ji7 254 T A 1 i) i A B 4 (HCSF)
ST SEIZ LA OB [AAA. 24 R BESC I & A a2k
IR BRAR B AL, G AR BRI K LR K,
BRI R AT S SLTE e, FEAP IS I RSB, %)
AR R 3EAT R A e DLAN RS 1) 77 2845 B0 R T
G | AR G ARG SRR, V5 R I ERIG, RSB
J 23— I AR A s I 1) v 2808 7 . B4k, %07
VEAIE 2 A1 R HABSEAZ SRR i« By & an AR R ek
SN H RIS ER R .

3 ZWERSY
3.1 R 5EH

'H NMR, 3C NMR #J7£ Bruker AVANCE III 500
MHz BUAZREILHRAC W, 570 o AR = A
(DMSO-ds)« CD;CN 5% CDCls, PI#5A TMS; GC-MS £
Thermo Trace 1300 F1 ISQ-LT _FI5E; &4 ¥ 5t i Hdis
1 Waters Micromass GCT Premier Fll5E. P {2
FUB 2zt 5« HEAR R 25 SRR AL N T IR A, A P I G

H H
N
©/N\©\ optimised conditions ©/ \©\ S
NH, HCF,SO,Na (1.5 equiv.) HJ\H

H
N optimised conditions
NH, HCF,SO,Na (3 equiv.)

3y, 80%

3y, 81%

B2 ZREAeSMIRATBLRR

Scheme 2 Exploration of thioformylation of polyamine compounds
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@ e PhsP=0 PhsP.
o
n -+ ~ o+ ] —
HF,C-S-O Na HF,C—$-0 Na ~—— HF,C-S Na
1
. R N PhsP=0
N__H N : *
P R - —— HF,CS Na
2 F 2
" -
(b) H

O S + AgF

MeCN 7(
I F F

Not detected

MeCN
N H + AgF
hig N
@ s @ x
Not detected
H
N\"/H Mel, NaH ©/N S
©/ S MeCN
3a 6a, 85%

N\S

B3 wREM RNSHLER R AT R

Scheme 3  Proposed mechanism and derivatization

kB alifth. FEHTEH 200~300 B, FEIFFIHN
A1k (b.p. 60~90 C)FN 2.2 Z.Fg 4 .

32 TWAHE

3.2.1 P ARBLEE(3)49 & R

FERTRY 10 mL RMEH, 70 AN HRZ(0.5
mmol), HCF,SO:Na (0.75 mmol), PhsP (3 equiv.), MeCN
(3 mL), 70 CHiPERM 3 h. KMNEEHGE, B HE I,
] ) S I EtOAc (5 mL), B &4 5 A Tk i+ 34
Hvb B F I uE, DEORYE G, 2RI 2 b (U I 71
LR CFE/ATTHEE, BREFRIR AN, BN 1190 &
74 3.

N-RIEW AR IZ (3a): E O, 7% 89% (61.0
mg). m.p. 136~137 °C; s-cis rotamer . s-frans rotamer=~
1 : 39. s-cis rotamer: '"H NMR (500 MHz, CDCl;) 6: 9.77
(d, J=10.0 Hz, 1H), 9.68 (d, J/=10.0 Hz, 1H), 7.82 (d, J=
10.0 Hz, 2H), 7.36 (d, J=5.0 Hz, 1H), 7.20 (d, J=10.0
Hz, 2H); 3C NMR (126 MHz, CDCl;) &: 188.74, 139.95,
131.33, 127.73, 118.90. s-trans rotamer: '"H NMR (500
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MHz, CDCl3) d: 9.94 (d, J=35.0 Hz, 1H), 9.76 (d, J=
15.0 Hz, 1H), 7.34 (d, J=10.0 Hz, 2H), 7.21 (d, J=10.0
Hz, 1H), 7.13 (d, J=10.0 Hz, 2H); 3*C NMR (126 MHz,
CDCls) o: 188.74, 139.95, 131.33, 127.73, 118.90; HRMS
(EI) caled for C;H7NS 137.0294, found 137.0296.

N-(ZE-1-F5) AU BE 2 (3b): B (Ll g, 7% 75%
(70.1 mg). m.p. 142~144 °C; s-cis rotamer . s-trans ro-
tamer =~ 1 . 2.4. s-cis rotamer: 'H NMR (500 MHz,
DMSO-dg) o: 12.11 (s, 1H), 9.84 (s, 1H), 8.01~7.86 (m,
1H), 8.01~7.86 (m, 2H), 7.65~7.50 (m, 4H); '3C NMR
(126 MHz, DMSO-ds) d: 190.30, 164.47, 134.27, 134.19,
128.81, 127.82, 126.96, 126.84, 125.83, 123.88, 119.34.
s-trans rotamer: '"H NMR (500 MHz, DMSO-ds) J: 12.59
(s, 1H), 9.81 (s, 1H), 8.16 (d, J/=10.0 Hz, 1H), 8.01~7.86
(m, 2H), 7.65~7.50 (m, 4H); C NMR (126 MHz,
DMSO-ds) o: 192.85, 160.77, 136.93, 134.11, 128.53,
127.38, 127.19, 127.09, 126.35, 122.92, 122.77, HRMS
(EI) caled for CiiHoNS 187.0451, found 187.0452.
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N-Q2-5 R AR 2 (3e): H QL REIAE, 7%
69% (61.8 mg). m.p. 110~111 °C. s-cis rotamer . s-trans
rotamer=~1 . 1.4. s-cis rotamer: 'H NMR (500 MHz,
DMSO-dy) 6: 12.01 (s, 1H), 10.05 (s, 1H), 7.86~7.63 (m,
4H), 3.54~3.44 (m, 1H), 1.61 (d, J=5.0 Hz, 6H); 13C
NMR (126 MHz, DMSO-ds) J: 190.59, 142.03, 136.19,
128.77, 127.98, 127.09, 124.47, 28.45, 24.13. s-trans ro-
tamer: '"H NMR (500 MHz, DMSO-ds) 6: 12.35 (s, 1H),
9.92 (s, 1H), 7.86~7.63 (m, 4H), 3.77~3.66 (m, 1H),
1.60 (d, J=5.0 Hz, 6H); '3C NMR (126 MHz, DMSO-d;)
0: 192.79, 144.73, 138.76, 128.44, 127.78, 126.93, 126.89,
27.88, 24.03; HRMS (EI) calcd for CioHi3NS 179.0764,
found 179.0766.

N-([1,1-36 K ]-4-38) AR Bt I (3a): Il i, 724
86% (91.6 mg). m.p. 180~183 °C; s-cis rotamer . s-trans
rotamer~1 : 34.3. s-cis rotamer: 'H NMR (500 MHz,
CDCl) d: 9.73 (d, J=15.0 Hz, 1H), 9.48 (d, J=15.0 Hz,
1H), 7.50 (d, J/=5.0 Hz, 2H), 7.45 (d, J=5.0 Hz, 2H), 7.34
(t, J=5.0 Hz, 2H), 7.26 (t, J=5.0 Hz, 1H), 7.11 (d, J=
10.0 Hz, 2H); *C NMR (126 MHz, CDCl;) &: 187.06,
139.67, 139.35, 137.63, 128.94, 128.58, 127.67, 126.84,
117.77. s-trans rotamer: 'H NMR (500 MHz, CDCl) §:
991 (d, J=15.0 Hz, 1H), 9.61 (d, J=15.0 Hz, 1H), 7.84
(d, J/=10.0 Hz, 2H), 7.52 (d, J/=10.0 Hz, 2H), 7.34 (t, J=
5.0 Hz, 2H), 7.26 (t, J=5.0 Hz, 1H), 7.13 (d, J=10.0 Hz,
2H); HRMS (EI) calcd for Ci3Hi NS 213.0614, found
213.0611.

N-(3,5- = F 4 FE R 3 ) B A X I J/e (Be): 3 0 T A
P22 83% (81.8 mg). m.p. 179~181 C; s-cis rotamer :
s-trans rotamer=1 . 11.5. s-cis rotamer: 'H NMR (500
MHz, DMSO-dg) 6: 11.35 (d, J=5.0 Hz, 1H), 8.91 (s, 1H),
7.33 (s, 2H), 7.63 (d, J=5.0 Hz, 1H), 6.72 (d, J=5.0 Hz,
1H), 6.21 (d, J/=5.0 Hz, 1H), 2.82 (s, 6H); 3C NMR (126
MHz, DMSO-dg) J: 186.68, 160.08, 140.21, 99.64, 96.82,
55.06. s-trans rotamer: 'H NMR (500 MHz, DMSO-ds) ¢:
11.46 (d, J=15.0 Hz, 1H), 9,39 (d, /=10.0 Hz, 1H), 5.98
(d, J/=5.0 Hz, 2H), 5.70 (d, J/=5.0 Hz, 1H), 3.12 (s, 6H);
BC NMR (126 MHz, DMSO-ds) &: 188.83, 160.99,
140.98, 97.58, 95.55, 55.16; HRMS (EI) caled for
CoH11NO>S 197.0503, found 197.0503.

N-(2- LRI A B 30): BTk,
75% (67.9 mg). ¥eMi7): m.p. 138~139 C; s-cis rota-
mer : s-trans rotamer~2 : 1. s-cis rotamer: 'H NMR (500
MHz, DMSO-dg) d: 11.45 (s, 1H), 9.83 (d, J=15.0 Hz,
1H), 7.43 (d, J/=5.0 Hz, 1H), 7.27 (d, J/=10.0 Hz, 1H),
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7.17 (d, J=10.0 Hz, 1H), 7.01 (d, J/=10.0 Hz, 1H), 4.17
(g, J/=10.0 Hz, 2H), 1.45 (q, J=10.0 Hz, 3H); *C NMR
(126 MHz, DMSO-ds) 0: 190.93, 149.87, 129.23, 127.46,
121.37, 121.14, 113.81, 64.70, 15.05. s-trans rotamer: 'H
NMR (500 MHz, DMSO-dg) d: 11.48 (s, 1H), 9.60 (d, J=
5.0 Hz, 1H), 8.63 (d, J/=5.0 Hz, 1H), 7.30 (d, J/=10.0 Hz,
1H), 7.19 (d, J=10.0 Hz, 1H), 7.04 (d, J/=10.0 Hz, 1H),
4.20 (q, J=10.0 Hz, 2H), 1.45 (q, J=10.0 Hz, 3H); 13C
NMR (126 MHz, DMSO-ds) o: 187.92, 150.58, 127.77,
127.60, 123.84, 120.15, 113.11, 64.67, 15.15; HRMS (EI)
calcd for CoH 1NOS 181.0554, found 181.0554.

N-(4-(WR WE -1-J5) 2R ) B AR P I ik (3g): B 2 ([
A, 775 78% (85.8 mg). Wubiifl: LBRZEE/AMEE(Y
V=1 :7). m.p. 134~136 C; s-cis rotamer . s-trans ro-
tamer =~ 1 . 4.8. s-cis rotamer: 'H NMR (500 MHz,
CD;CN) 4: 9.95 (s, 1H), 9.43 (d, J=10.0 Hz, 1H), 7.74 (d,
J=10.0 Hz, 2H), 6.93 (d, /=10.0 Hz, 2H), 3.15 (t, J=5.0
Hz, 4H), 1.68~1.61 (m, 4H), 1.59~1.52 (m, 2H); 13C
NMR (126 MHz, CD;CN) ¢: 186.21, 150.10, 129.34,
122.86, 115.17, 49.66 (t, J=23.9 Hz), 25.06, 23.67. s-trans
rotamer: '"H NMR (500 MHz, CDs;CN) &: 10.12 (s, 1H),
9.63 (s, 1H), 7.11 (d, J=10.0 Hz, 2H), 6.91 (d, /=10.0
Hz, 2H), 3.12 (t, J=5.0 Hz, 4H), 1.68~1.61 (m, 4H),
1.59~1.52 (m, 2H); 3C NMR (126 MHz, CD;CN) 4:
186.59, 150.15, 130.68, 118.46, 116.41, 49.66 (t, J=23.9
Hz), 25.13, 23.63; HRMS (EI) calcd for C;2H;6N2S
220.1036, found 220.1034.

N-(4-FRERERIE) AT B Gh): Ao, %
87% (99.6 mg). m.p. 90~92 C; s-cis rotamer . s-trans
rotamer=1 . 6.3. s-cis rotamer: 'H NMR (500 MHz,
CD;CN) 4: 10.03 (s, 1H), 9.58 (d, J/=5.0 Hz, 1H), 7.92 (d,
J=10.0 Hz, 2H), 7.40 (d, J=10.0 Hz, 1H), 7.27 (d, J=
10.0 Hz, 1H), 7.18 (t, J=10.0 Hz, 1H), 7.06~6.98 (m,
4H); 3C NMR (126 MHz, CDsCN) J: 186.99, 156.92,
155.12, 133.78, 124.10, 123.72, 119.32, 118.83, 118.58.
s-trans rotamer: 'H NMR (500 MHz, CD;CN) 6: 10.20 (s,
1H), 9.79 (d, J=15.0 Hz, 1H), 7.38 (d, J/=10.0 Hz, 2H),
7.27 (d, J=10.0 Hz, 2H), 7.16 (t, J=10.0 Hz, 1H), 7.06~
6.98 (m, 4H); *C NMR (126 MHz, CDs;CN) ¢: 188.20,
157.05, 155.08, 135.04, 130.02, 123.65, 119.77, 118.91,
118.71; HRMS (EI) calcd for Ci3H;iNOS 229.0563, found
229.0562.

N-(3-(F A2 ) R B B AC T B % 3h): Gl A, 7
# 85% (103.3 mg). m.p. 102~103 ‘C. s-cis rotamer :
s-trans rotamer=1 . 8.3. s-cis rotamer: 'H NMR (500
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MHz, CDs;CN) od: 9.99 (s, 1H), 9.57 (d, J=5.0 Hz, 1H),
7.89 (s, 1H), 7.47~7.26 (m, 5H), 6.91~6.82 (m, 3H),
5.09 (s, 2H); 3C NMR (126 MHz, CD;CN) J: 187.43,
160.37, 140.64, 137.09, 129.69, 128.51, 127.96, 127.78,
114.54, 112.77, 108.66, 69.84. s-trans rotamer: 'H NMR
(500 MHz, CDsCN) ¢: 10.10 (s, 1H), 9.85 (d, J/=15.0 Hz,
1H), 7.47~7.26 (m, 5H), 7.42 (s, 1H), 6.91~6.82 (m,
3H), 5.10 (s, 2H); '*C NMR (126 MHz, CD;CN) ¢: 188.64,
159.78, 140.48, 136.98, 130.65, 128.55, 128.03, 127.74,
112.02, 110.02, 104.32, 69.89; HRMS (EI) calcd for
Ci4H3NOS 243.0718, found 243.0717.

N-(4- CAFEZRIE AR BRI (3)): A REA, =%
86% (77.9 mg). m.p. 124~125 °C; s-cis rotamer . s-trans
rotamer=1 . 4.5. s-cis rotamer: 'H NMR (500 MHz,
CDsCN) 6: 9.96 (s, 1H), 9.54 (d, J/=10.0 Hz, 1H), 7.83(d,
J=5.0 Hz, 2H), 6.97 (d, /=10.0 Hz, 2H), 4.12~4.03 (m,
2H), 1.39 (t, J=10.0 Hz, 3H); *C NMR (126 MHz,
CD;CN) o: 186.09, 156.76, 131.00, 123.68, 113.91, 63.27,
13.73. s-trans rotamer: 'H NMR (500 MHz, CD;CN) J:
10.13 (s, 1H), 9.72 (s, 1H), 7.23(d, J=5.0 Hz, 2H), 6.97
(d, J/=10.0 Hz, 2H), 4.12~4.03 (m, 2H), 1.40 (t, J/=10.0
Hz, 3H); 3C NMR (126 MHz, CDsCN) J: 187.32, 156.81,
132.38, 118.95, 114.93, 63.38, 13.73; HRMS (EI) calcd for
CoHi1NOS 181.0554, found 181.0553.

N-(9H-7j -2- ) i A H Bt i (3k): A Bl 4, F= 2%
91% (102.4 mg). m.p. 196~198 °C; s-cis rotamer -
s-trans rotamer~1 : 7.3. s-cis rotamer: 'H NMR (500
MHz, DMSO-ds) J: 12.09 (d, J=5.0 Hz, 1H), 9.49 (d, J=
10.0 Hz, 1H), 8.34 (d, J/=5.0 Hz, 1H), 8.25 (d, J=5.0 Hz,
1H), 7.93 (d, /=10.0 Hz, 1H), 7.88 (d, J=5.0 Hz, 1H),
7.52 (d, J=5.0 Hz, 1H), 7.33 (t, J=10.0 Hz, 1H), 7.25 (t,
J=10.0 Hz, 1H), 3.96 (s, 2H); '*C NMR (126 MHz,
DMSO-ds) d: 187.19, 145.65, 143.98, 141.59, 139.96,
138.80, 127.79, 127.56, 126.17, 121.62, 120.90, 117.35,
115.06, 37.57. s-trans rotamer: 'H NMR (500 MHz,
DMSO-dg) 0: 12.27 (d, J=15.0 Hz, 1H), 9.99 (d, /=15.0
Hz, 1H), 7.83 (d, /=10.0 Hz, 1H), 7.82 (d, J=5.0 Hz,
1H), 7.58 (s, 1H), 7.52 (d, J=5.0 Hz, 1H), 7.38 (dd, J=
5.0, 5.0 Hz, 1H), 7.32 (t, J=10.0 Hz, 1H), 7.24 (t, J=10.0
Hz, 1H), 3.93 (s, 2H); *C NMR (126 MHz, DMSO-dj) ¢:
189.14, 146.44, 144.50, 141.54, 139.62, 139.45, 127.89,
127.63, 126.14, 121.94, 120.98, 117.32, 115.11, 37.63;
HRMS (EI) caled for Ci14H NS 225.0612, found 225.0610.

N-(4-18-2,6- — T B R L) BiAC T e e 3D): 1 Eu
1, PEE 55% (66.8 mg). m.p. 147~149 C; s-cis rota-
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mer : s-trans rotamer~1 . 4.2. s-cis rotamer: 'H NMR
(500 MHz, CDsCN) ¢: 9.41 (s, 1H), 9.20 (s, 1H), 7.37 (s,
1H), 2.26 (s, 1H); 3C NMR (126 MHz, CD;CN) 6: 194.19,
137.17, 134.22, 131.11, 120.80, 17.41. s-trans rotamer: 'H
NMR (500 MHz, CD;CN) ¢: 9.59 (s, 1H), 9.50 (s, 1H),
7.36 (s, 1H), 2.19 (s, 1H); 3C NMR (126 MHz, CD;CN) 6:
189.96, 138.04, 134.76, 130.65, 120.92, 17.02; HRMS (EI)
calcd for CoHoBrNS 242.9717, found 242.9720.

4-WE AR R OBEGm): B O A, 75
65% (67.9 mg). m.p. 169~171 °C; s-cis rotamer . s-trans
rotamer~ 1 . 8.6. s-cis rotamer: 'H NMR (500 MHz,
CDsCN) d: 10.23 (s, 1H), 9.69 (d, J=5.0 Hz, 1H), 8.15 (d,
J=10.0 Hz, 2H), 8.06 (d, /=10.0 Hz, 2H), 4.27 (q, J=5.0
Hz, 2H), 1.38 (t, J=10.0 Hz, 3H); *C NMR (126 MHz,
CDsCN) o: 189.68, 164.17, 143.32, 130.61, 12791,
121.91, 61.46, 14.13. s-trans rotamer: 'H NMR (500 MHz,
CDs;CN) ¢: 10.29 (s, 1H), 10.03 (d, J/=15.0 Hz, 1H), 8.04
(d, J=5.0 Hz, 2H), 7.37 (d, J=5.0 Hz, 2H), 4.35 (q, J=
5.0 Hz, 2H), 1.37 (t, J=10.0 Hz, 3H). 3C NMR (126
MHz, CDsCN) ¢: 189.97, 166.02, 142.98, 131.55, 127.64,
117.38, 61.44, 14.22; HRMS (EI) calcd for C;oH;i1NO,S
209.0508, found 209.0507.

N-(4-F R B e (3n): T EEE, 723 73%
(55.6 mg). m.p. 180~182 °C. s-cis rotamer . s-trans ro-
tamer =~ 1 . 5.7. s-cis rotamer: 'H NMR (500 MHz,
DMSO-dg) d: 12.00 (d, J=5.0 Hz, 1H), 9.48 (d, J=5.0
Hz, 1H), 8.00~7.96 (m, 2H), 7.24~7.14 (m, 2H); 13C
NMR (126 MHz, DMSO-ds) : 187.94, 161.41, 159.42,
137.29, 136.20, 125.03, 124.96, 116.56, 116.38. s-trans
rotamer: '"H NMR (500 MHz, DMSO-ds) 6: 12.17 (d, J=
10.0 Hz, 1H), 9.88 (d, J=10.0 Hz, 1H), 7.40~7.36 (m,
2H), 7.24~7.14 (m, 2H); *C NMR (126 MHz, DMSO-ds)
0: 189.95, 161.65, 159.72, 137.31, 136.22, 120.29, 120.22,
117.43, 117.25; HRMS (EI) calcd for C;HsFNS 155.0206,
found 155.0204.

N-(4- U R 58 ) B A 9t i (30): I E Tl A4k, 77 3
81% (65.6 mg). m.p. 248~250 °C; s-cis rotamer . s-trans
rotamer~ 11 : 1. s-cis rotamer: 'H NMR (500 MHz,
DMSO-dg) 0: 12.20 (s, 1H), 9.67 (s, 1H), 8.27 (d, J=10.0
Hz, 2H), 7.87 (d, J=10.0 Hz, 2H); 3*C NMR (126 MHz,
DMSO-ds) o: 189.38, 142.98, 133.62, 122.02, 117.91.
s-trans rotamer: 'H NMR (500 MHz, DMSO-ds) J: 12.41
(s, 1H), 10.18 (s, 1H), 7.81 (d, J=10.0 Hz, 2H), 7.56 (d,
J=10.0 Hz, 2H); *C NMR (126 MHz, DMSO-ds) :
191.22, 143.43, 134.38, 119.19, 107.43; HRMS (EI) calcd
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for CsHgN»S 162.0247, found 162.0247.

N-(4-( PP 19t ) 48 2 Bt AR PP 1t 2 (Bp): 3 € s A
P2 61% (65.6 mg). m.p. 200~202 C; s-cis rotamer :
s-trans totamer=>1 . 7.3. s-cis rotamer: 'H NMR (500
MHz, CDs;CN) ¢: 10.38 (s, 1H), 9.62 (d, J=5.0 Hz, 2H),
8.19 (d, J/=5.0 Hz, 2H), 7.86 (d, J=10.0 Hz, 2H), 2.98 (s,
1H); C NMR (126 MHz, CD;CN) ¢J: 188.75, 143.00,
136.14, 127.96, 121.66, 43.35. s-trans rotamer: 'H NMR
(500 MHz, CD;CN) 6: 10.44 (s, 1H), 9.97 (d, J=15.0 Hz,
2H), 7.83 (d, J/=10.0 Hz, 2H), 7.38 (d, J=10.0 Hz, 2H),
2.98 (s, 1H); *C NMR (126 MHz, CDs;CN) &: 189.67,
142.69, 136.94, 12891, 117.10, 43.35; HRMS (EI) calcd
for CgHoNO,S,215.0072, found 215.0072.

N-(E IR -3- 3 ) Bl A PR IBE 1 (3q): I B T A, 7=
75% (70.5 mg). Ve MR ZEE/AT R D V=1
7). m.p. 112~114 °C; s-cis rotamer . s-trans rotamer~>
1 :4.9. s-cis rotamer: 'H NMR (500 MHz, DMSO-ds) J:
12.47 (s, 1H), 9.75 (s, 1H), 9.34 (d, J=5.0 Hz, 1H), 9.08
(d, J=5.0 Hz, 1H), 8.02 (d, /=10.0 Hz, 1H), 8.00 (d, /=
10.0 Hz, 1H), 7.79~7.75 (m, 1H), 7.66~7.60 (m, 1H);
BC NMR (126 MHz, DMSO-ds) &: 189.80, 147.17,
145.32, 133.39, 130.19, 129.61, 129.12, 128.57, 126.83,
118.88. s-trans rotamer: '"H NMR (500 MHz, DMSO-ds) J:
12.52 (s, 1H), 10.22 (s, 1H), 8.99 (d, J=5.0 Hz, 1H), 8.37
(d, J=5.0 Hz, 1H), 8.00 (d, /=10.0 Hz, 1H), 7.92 (d, J=
10.0 Hz, 1H), 7.74~7.68 (m, 1H), 7.66~7.60 (m, 1H);
3C NMR (126 MHz, DMSO-ds) &: 191.25, 146.27,
143.88, 134.27, 129.75, 129.63, 128.69, 128.62, 128.34,
121.54; HRMS (EI) caled for C;oHgN,S 188.0403, found
188.0404.

3- H i G k- S- 2R ey - 2- FH R FH R Br): 6 3 £ ]
&, 773 68% (94.5 mg). Weliti): LR LBE/ A k(Y
V=11:6). mp. 158~161 C; s-cis rotamer . s-trans ro-
tamer &~ 5 : 1. s-cis rotamer: 'H NMR (500 MHz,
DMSO-dg) d: 11.99 (d, J/=10.0 Hz, 1H), 10.24 (d, J=15.0
Hz, 1H), 8.19 (s, 1H), 7.79 (d, J=10.0 Hz, 2H), 7.56~
745 (m, 3H), 391 (s, 3H); 3C NMR (126 MHz,
DMSO-ds) o: 191.40, 162.77, 149.33, 144.53, 132.11,
129.96, 129.45, 125.87, 115.98, 108.97, 52.56. s-trans ro-
tamer: 'H NMR (500 MHz, DMSO-ds) &: 11.39 (d, J=
15.0 Hz, 1H), 9.69 (d, /=10.0 Hz, 1H), 8.98 (s, 1H), 7.73
(d, J=5.0 Hz, 2H), 7.56~7.45 (m, 3H), 3.90 (s, 3H); 1*C
NMR (126 MHz, DMSO-ds) J: 189.76, 162.10, 147.41,
142.57, 131.90, 129.72, 129.55, 119.87, 115.61, 108.50,
52.46; HRMS (ESI) caled for Ci3HNO,S, [M+H]"
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278.0304, found 278.0301.

N-(2,3- & -1H-Eii-1-3%) FR I e (3s): 1 20 [ 4,
FEZ 90% (79.7 mg). m.p. 124~126 °C; s-cis rotamer :
s-trans rotamer==1 . 4. s-cis rotamer: 'H NMR (500 MHz,
CD;CN) 0: 9.23 (s, 1H), 8.42 (s, 1H), 7.26~7.10 (m, 4H),
5.12 (t, J=10.0 Hz, 1H), 2.97~2.90 (m, 1H), 2.87~2.73
(m, 1H), 2.56~2.42 (m, 1H), 1.98~1.81 (m, 1H); 13C
NMR (126 MHz, CD;CN) o: 190.44, 143.10, 141.11,
128.13, 124.64, 123.79, 64.46, 32.59, 29.65. s-trans rota-
mer: 'H NMR (500 MHz, CDs;CN) 6: 9.32 (s, 1H), 8.59 (s,
1H), 7.26~7.10 (m, 4H), 6.04 (q, J=10.0 Hz, 1H), 2.97~
290 (m, 1H), 2.87~2.73 (m, 1H), 2.56~2.42 (m, 1H),
1.98~1.81 (m, 1H). *C NMR (126 MHz, CD;CN) J:
188.20, 143.63, 141.57, 127.88, 124.53, 123.77, 57.17,
31.63, 29.36; HRMS (EI) calcd for Ci;oH; (NS 177.0607,
found 177.0606.

N-Z 2K R BEZ (3t): AR, P22 77% (87.4
mg). m.p. 109~111 C. s-cis rotamer . s-trans rotamer==
1 : 10. s-cis rotamer: '"H NMR (500 MHz, CD3;CN) J: 9.25
(s, 1H), 9.04 (s, 1H), 7.35~7.20 (m, 10H), 5.98 (s, 1H);
13C NMR (126 MHz, CD;CN) ¢: 191.65, 139.86, 128.47,
127.63, 127.14, 66.37. s-trans rotamer: 'H NMR (500
MHz, CD;CN) ¢: 9.42 (s, 1H), 9.17 (s, 1H), 7.35~7.20
(m, 10H), 6.83 (s, 1H); *C NMR (126 MHz, CDsCN) :
188.00, 139.98, 128.37, 127.32, 116.94, 59.38; HRMS (EI)
calcd for C14H13NS 227.0769, found 227.0767.

N-(3-ZRFLTH L) R BEIZ (Bu): To g, 72 91%
(81.4 mg). s-cis rotamer . s-trans rotamer~1 : 4. s-cis
rotamer: '"H NMR (500 MHz, CD;CN) 4: 9.19 (d, J/=10.0
Hz, 1H), 8.46 (s, 1H), 7.43~7.28 (m, 5H), 3.50 (q, J=
10.0 Hz, 2H), 2.75 (t, J=10.0 Hz, 2H), 2.07~2.02 (m,
2H); 3C NMR (126 MHz, CDsCN) ¢: 191.18, 141.05,
128.15, 128.10, 125.69, 48.39, 31.89, 31.08. s-trans rota-
mer: 'H NMR (500 MHz, CD;CN) 6: 9.42 (d, J=10.0 Hz,
1H), 8.55 (s, 1H), 7.43~7.28 (m, 5H), 3.71 (q, J=10.0
Hz, 2H), 2.77 (t, J=10.0 Hz, 2H), 2.07~2.02 (m, 2H); 13C
NMR (126 MHz, CD;CN) ¢: 188.45, 141.34, 128.10,
128.06, 125.63, 42.06, 32.36, 28.82; HRMS (EI) calcd for
CioH13NS 179.0762, found 179.0759.

N-CE B (3v): ok, /=% 77% (55.86
mg). s-cis rotamer : s-trans rotamer=1 . 6.3. s-cis rota-
mer: '"H NMR (500 MHz, DMSO-d;) d: 10.11 (s, 1H), 9.08
(d, J=14.6 Hz, 1H), 3.32 (q, /=6.7 Hz, 2H), 1.48 (t, J=
6.8 Hz, 2H), 1.29 (d, J=14.1 Hz, 6H), 0.87 (t, /=6.7 Hz,
3H); 3C NMR (126 MHz, DMSO-ds) J: 191.12, 49.45,
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31.20, 30.01, 25.96, 14.33. s-trans rotamer: '"H NMR (500
MHz, DMSO-dg) 6: 10.21 (s, 1H), 9.22 (d, J=6.5 Hz, 1H),
3.51 (q, J=6.7 Hz, 2H), 1.56 (q, J=7.1 Hz, 2H), 1.29 (d,
J=14.1 Hz, 6H), 0.87 (t, J=6.7 Hz, 3H); 1*C NMR (126
MHz, DMSO-ds) : 188.35, 43.01, 31.34, 27.53, 26.54,
22.47, 14.35; HR-MS (EI) caled for C;HisNS 145.0920,
found 145.0918.

N-Pebt R E Bw): ToEliis, =2 75% (59.67
mg). s-cis rotamer . s-trans rotamer=1 . 6.3. s-cis rota-
mer: '"H NMR (500 MHz, DMSO-ds) 6: 10.11 (s, 1H), 9.08
(d, J=14.7 Hz, 1H), 3.33~3.29 (m, 2H), 1.48 (t, J=7.0
Hz, 2H), 1.33~1.21 (m, 8H), 0.90~0.81 (m, 3H); *C
NMR (126 MHz, DMSO-ds) J: 191.14, 49.44, 30.05,
28.66, 26.26, 22.48. s-trans rotamer: 'H NMR (500 MHz,
DMSO-dy) 6: 10.20 (s, 1H), 9.21 (dd, J=6.5, 1.1 Hz, 1H),
3.51 (q, J=6.5, 5.7 Hz, 2H), 1.55 (t, J=7.1 Hz, 2H),
1.31~1.23 (m, 8H), 0.88~0.84 (m, 3H); 3C NMR (126
MHz, DMSO-ds) : 188.35, 42.99, 31.64, 28.78, 27.57,
26.83, 22.48, 14.40; HR-MS (EI) caled for CgH;7NS
159.1076, found 159.1075.

N-(1-(2,6- — W HE RS I ) P -2-28) FR R B % (3x): 3%
BWAR, T2 79% (88.12 mg). s-cis rotamer : s-trans
rotamer~1 . 3.2. s-cis rotamer: 'H NMR (500 MHz,
CD;CN) d: 9.31 (d, J=15.0 Hz, 1H), 8.50 (s, 1H), 7.05 (d,
J=5.0 Hz, 2H), 6.95 (t, J=10.0 Hz, 1H), 4.16~4.09 (m,
1H), 3.77 (ddd, J=40.0, 10.0, 5.0 Hz, 2H), 2.27 (s, 6H),
1.36(d, J=5.0 Hz, 3H); '*C NMR (126 MHz, CD;CN) §:
191.4, 154.8, 130.8, 128.9, 124.2, 74.1, 56.0, 15.9, 15.4.
s-trans rotamer: '"H NMR (500 MHz, CD;CN) ¢: 9.40 (d, J
=10.0 Hz, 1H), 8.67 (s, 1H), 7.05 (d, J=5.0 Hz, 2H), 6.95
(t, J=10.0 Hz, 1H), 5.07~4.97 (m, 1H), 3.89 (ddd, J=
20.0, 10.0, 5.0 Hz, 2H), 2.28 (s, 6H), 1.45(d, J=5.0 Hz,
3H); 3C NMR (126 MHz, CD;CN) &: 188.5, 155.0, 130.9,
128.9, 124.1, 72.3, 48.6, 15.4, 15.3; HR-MS (EI) calcd for
Ci2H17NOS 223.1025, found 223.1024.

N-(4-CRE ) 5 PRI 3y): Ok, %
81% (92.37 mg). s-cis rotamer . s-tfrans rotamer~1 I 3.7.
s-cis rotamer: '"H NMR (500 MHz, DMSO-d;) J: 11.85 (d,
J=17.0 Hz, 1H), 9.38 (d, J=6.9 Hz, 1H), 8.30 (s, 1H), 7.90
(d, J=8.9 Hz, 2H), 7.30~7.20 (m, 2H), 7.09 (d, J=8.7
Hz, 4H), 6.86 (s, 1H); *C NMR (126 MHz, DMSO-ds) ¢:
123.36, 117.32, 116.59. s-trans rotamer: '"H NMR (500
MHz, DMSO-ds) 6: 12.10 (d, J=14.0 Hz, 1H), 9.76 (d,
J=14.1 Hz, 1H), 8.22 (s, 1H), 7.29~7.21 (m, 4H), 7.05
(dd, J=8.2, 3.9 Hz, 4H), 6.83 (t, J=7.4 Hz, 1H); 13C
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NMR (126 MHz, DMSO-ds) J: 186.79, 143.72, 141.59,
132.81, 129.68, 120.23, 119.05, 117.94, 117.08; HR-MS
(EI) calcd for Ci3H 2N,S 228.0716, found 228.0716.

322 WHELBLE(S) AR

FERSRA T 10 mL JSE Y, 23 A A4 0.5
mmol). HCF,SO,Na (1.5 mmol). PhsP (6 equiv.)F1 MeCN
(5 mL), 70 CHEFERMN 8 h. RMEEH G, AHIEH I,
) SN HOINN EtOAc (3 mL), TR A4 345 fik v+ 3
b B H i U, SEORYAE G, 2T RO 2 T (e i 771
IR BT THEE, V I V=1 15)73 B34 5.

N,N- R HE AR R i (5a): A G EK, P2 53%
(56.4 mg). m.p. 107~109 ‘C; 'H NMR (500 MHz,
CDCls) o: 9.98 (s, 1H), 7.48~7.43 (m, 2H), 7.39~7.24
(m, 6H), 7.15~7.10 (m, 2H); “C NMR (126 MHz,
CDCls) 0: 189.74, 145.42, 141.08, 129.29, 129.21, 128.03,
127.38, 126.78, 122.32; HRMS (EI) calcd for C;3H; NS
213.0612, found 213.0610.

N-HUE-N-ZRHE AR (Sb): A Bk, 7% 69%
(52.1 mg). m.p. 43~45 C; 'H NMR (500 MHz, CDCls)
0: 9.53 (s, 1H), 7.35 (t, J=10.0 Hz, 2H), 7.24 (t, J/=10.0
Hz, 1H), 7.14 (d, J=10.0 Hz, 2H), 3.62 (s, 3H); *C NMR
(126 MHz, CDCl;) o: 188.65, 145.59, 129.32, 127.05,
121.41, 37.91; HRMS (EI) caled for CgHoNS 151.0456,
found 151.0452.

4- R FEURE -1- H I (Se): A B [ELAK, =% 76%
(77.90 mg). m.p. 78~81 °C; 'H NMR (500 MHz, CDCls)
0: 9.25 (s, 1H), 7.28 (t, J/=10 Hz, 2H), 7.19 (t, J=10 Hz,
1H), 7.15 (d, J=10 Hz, 1H), 5.36 (dt, /=10, 5 Hz, 2H),
3.89 (dd, J=15, 5 Hz, 1H), 3.54 (td, J=15, 5 Hz, 1H),
2.93~2.80 (m, 2H), 1.97 (dd, J=15, 5 Hz, 1H), 1.71
(quintetd, J=15, 5 Hz, 2H); 3*C NMR (126 MHz, CDCl5)
o: 187.57, 145.43, 130.08, 128.18, 128.00, 57.26, 46.71,
43.84, 35.32, 33.35; HRMS (EI) caled for Ci;H;sNS
205.0925, found 205.0922.

3.23  N-FA FEEA LA T ER T B5(6a)49 4 A%

FER ARSI 10 mL S S v, BN N-28 58 F ARt
ik f4(0.5 mmol). ZEALH4(0.5 mmol). ¥R F 4E(0.5 mmol)
A MeCN (3 mL), 7E=ifi FH: 3 h. RMEHRE, WK
N F NN EtOAc (3 mL), JRA M4 e 23y
SRS, IERORYA S, SRR RN LR
BRI, VI V=1 1157 B 6a: LR,
P23 85% (64.20 mg). m.p. 78~81 C; s-cis rotamer :
s-trans totamer=~1 . 9.1. s-cis rotamer: 'H NMR (500
MHz, CDsCN) : 8.29 (s, 1H), 7.45~7.40 (m, 2H), 7.29~
7.25 (m,3H), 3.30 (d, J=1.4 Hz, 3H); 3C NMR (126

http://sioc-journal.cn/ 2179
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MHz, CD;CN) d: 163.03, 143.10, 129.37, 126.37, 124.27,
36.74. s-trans rotamer: 'H NMR (500 MHz, Acetoni-
trile-d3) o: 8.47 (s, 1H), 7.45~7.40 (m, 2H), 7.29~7.23
(m, 3H), 3.24 (d, J=13 Hz, 3H); 3C NMR (126 MHz,
Acetonitrile-ds) J: 162.63, 130.03, 126.47, 122.58, 117.91,
31.51.

4B KL (Supporting Information) {L&4%) 3. 5 F1 6

f¥] "H NMR 1 3C NMR 1 [, X SRR AT DL 37 AT
¥ 3 (http://sioc-journal.cn/) I N .
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