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Efficient Synthesis of Arylidene Heterobicyclic Pyrimidinone via
Ferric Chloride Catalyzed Biginelli-Type Reaction

Ge, Tian Yao, Zhigang Xu, Fan™
(College of Chemistry, Chemical Engineering and Materials Science, Soochow University, Suzhou 215123)

Song, Jie

Abstract Pyrimidinone and its functionalized derivatives are known to possess a broad-spectrum of biological activities.
This paper described an efficient method for the synthesis of pyrimidinones via ferric chloride catalyzed Biginelli-type con-
densation of aromatic aldehyde, cyclopentanone, and urea or thiourea. The reactions produce a series of arylidene heterobicy-

clic pyrimidinones in moderate to excellent yields under solvent-free conditions.
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() = ARG AAAE T 5 PREEIR) S B &
A “—8Atk” Biginelli B N G s e B AL A ) ) T,
SRR, b — RAEE =4 “ ik
G 5 1) 46 5 30 R A e g R A A 1 R AT
ok, BEARRA LA T mol%I1 Yb(NPy); AL
TEARIRIE T PR 71 o PR35 IR el Ak R 05 0 R
FHERI 0 R . Hajral' " F1 Hajipour ¥R I7E Brensted 2
B T A P Sz T FIRE ARG Ak, 4R P 1 a2 U )
KL Galy XX — e N BEA R E . B i,
1K B v HR A AT 7 R BN T 2 1) RS 25 AE TR  RE IR
FIHEFEAT, Q0T A8 b BORR RV A E R 5T 7
Bronsted B2 B & BT AL TIVE FH 75 ol e g 3 e Jom #4

faray
¥

FEM, BATHE T 45 B 5K =R (FeCly) N
Lewis BRAETCVATIACAT T HEALTTIE . IRCRIR) T34 G
=Wy R RBLEETE, SR T RIFIAR, U
BHFHICR G KT — R 557 I H AR A E

1 &R511R

FATLL 3 mol% FeCls fiEfL K H % (1a). JRE(2a)5
NI ) = A B, N 1 AT LR, TR
FIZAET 90 Chik 3 h J&, JRMLL 89%Hr =5 (% 1,
Entry DA BARL S 7-2K 0 H 5 -4- 75 5E-3,4,6,7- D1
S -1LH-38 235 [d) W e -2(S H)-2-Bi (4a). 7238 7 H0 1 k%
WA P | 2L AME NN T BN T a2 E, 1K
IR TUAS 2 e 1) % 5 S R 122 S B (R A 3 PR HEAT T
52 K AICL. ZnCl,. YbCly HIEALIE ¥ A n
FeCl3(3% 1, Entries 2~4). {HISIEENZ, 7 FeCly fiifl
IR HEE. JRE HIRERD “—8k” N, BEAE R
— 3T rEI RN 2 25 B T IK, AH R B ERAT T
A IMNAE RN KRR . 7 TIH55), RNAT)
SRIRIEAT. W WS R R AEBCAL FeCly FEANSZ A
A AR K RS, AR IH A AR RE T 3 Lewis FRPE.
53X G5 AN R [, FeClye6H,0 AL I P T B 5
f&F FeCly(# 1, Entry 5). Aik— T 5 T WK K
FeCly X o N IR BE ] 25 220, FRATDRE TR A LE M8 1Sk
TR AT T IR PLECE T HOT R R TEHT. LI RE
B, TR T AR RT LABFI 1T (3R 1, Entry 6),
I H LA 88% IR B H brr=#). [R5 820t 72 TAE
WEE R AT, MG RN B RS R ERAEE 1,
Entries 6~10), Ffi# LA H =M 1 mol%iZ i =% 3
mol%, SN IR ISR W B T MR E M S
mol%ZkEETHEF] 10 mol%, SN ISR AM KA i,
RIE S L. MRMNILR F&, T REENZGET
HEAT RN, 2 AR 2R 56 4 [ 1 A2 OB 56 4 1) 25 B A
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ZIERIR S5 . 32 e (AT P B AR mT LA s
PR ARG S Ak, (5 RN A R B B M4 22, AT S 30
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Table 1 One-pot synthesis of pyrimidinone 4a catalyzed by
Lewis acid

Ph

(0]

PhCHO + )OL + é st §:ﬁ\ \H

HoN NH, conditions /&

1a 2a 3 /A

Ph

4a

Entry Catalyst (loading/mol%) Yield/%
1 FeCl; (3) 89°
2 AlCL; (3) 64°
3 ZnCl, (3) 69°
4 YbCls (3) 79°
5 FeCly*6H,0 (3) 75°
6 FeCl; (3) 88
7 FeCl; (1) 53
8 FeCl; (2) 65
9 FeCl; (5) 88
10 FeCl, (10) 63

© 2015 Chinese Chemical Society & SIOC, CAS

“ Typical reaction conditions: aldehyde : urea . cyclopentanone=1 : 1.2 : I,
3'h, 90 ‘C;® The reaction was carried out under dry inert atmosphere.

BATHE— DX I SL A R UL Rkl Bk T T AR
(3 2). fE BT[] 77 THI(5R 2, Entries 1~3), XM.2 h
J& SONAR R R B LR AL, (R R R AR TH AR R A, [
WARSE A, WhFE G R3] 75%HUCK; M 3 h Gk &
ek, RN ILF] 88%; ik— B i iz S I A] 5
4 h, PR PEEINGE, BRI AR, JEHEET
(] 4k, (1) S AR 22 i B LGV AT, T 6 AR VR L
TLC UESE2f s N8 2 FIR L. X s SO B %5 58 (3R
2, Entries 2, 4, 5)3& M, BRAR R BLEEE [FIFE 2 T 8004k & [
WATEAR, T 100 °C PR3 B A% 4 0 AT DATS 21 5 s 1
M 90%. S HTr= I SEfmT LUR IR, B s prss
TN B JERPILGA 2R FE I« JREE L B =2 1 11 1.
fH2, HIRATCAMCARIE, R FEE © JRE © R =
2012 01 PR IEAT OB, RARE] T 47%ceR
(& 2, Entry 6). #t—DHIWFFLRM, 2w 2K R
2 [A] 2 ol B 5 PR 25 (3R 2, Entries 7, 8) IR G (GR
2, Entries 9, 10)[\I 2, KMNHILERAA S N R L
. HAZ, Toil s oo A A oA R BT S SR
g EAa 2 F S SR, RIRHEE © JRE R
fi=1:12:1 BRI S. XHF 0 ER A
B, Zeat LR LS, BATHE T st i s
FAER: AT FeCl A RN 3 mol%, RIJEVIIEL
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EECEN

IR RE R =1 1201, R
100 C, JLiEH.
F2 TR BRI, PR R ¢

Table 2 Effects of time, temperature, and ratio of substrates on
the reaction

Entry Time/h  Temp./C 1la:i2a:3 Yield%
1 2 90 171201 75
2 3 90 171201 88
3 4 90 171201 83
4 3 80 171201 79
5 3 100 171201 90
6 3 100 201201 47
7 3 100 2:24°1 55
8 3 100 2:36:1 70
9 3 100 2:12:12 71
10 3 100 2:12:13 78
“Reaction conditions: 3 mol% FeCl; relative to 1a.
TERMURBLFAE T, TATELE T — RIS IR

RER) . B “ Bk L, 15BN A
WENERAAL S 4, SORPITR 3 . ZRUERY], iR
(AT 2 A AEREFE (AR AL T ALIE Xz, el
P LT EIE R AL T, OB RENM KA, AR AR E
e RO USC 3 o) 24 15 281 57 0 VP L A P g I 1 4. 2 FH
RN 5 W48 R AR ORI G A2 BURIEAH R AR 1% e

R 3 FeCl AL “—#b” & Mgl 4°
Table 3 FeCl;-catalyzed one-pot synthesis of pyrimidinone 4

Ar
ACHO + )k é 3 moCI)% FeCl, /r\g
100 °C, neat / N
1 H
4
Entry Ar X Time/h Product Yield/%
1 Ph o 3 4a 90
2 1-Naphthyl (0] 3 4b 87
3 p-CH;CgHy o 3 4c 88
4 0-CH3C¢H, o 3 4d 60
5 p-CH;0C¢H, O 3 4e 70
6 m-CH;0C¢H, O 3 4f 82
7 p-FC¢Hy o 3 4g 86
8 p-CIC¢H, o 3 4h 84
9 m-CIC¢Hy o 3 4i 82
10 0-CIC¢H, o 3 4j 74
11 p-BrC¢H,4 o 3 4k 90
12 p-NO,C¢H,4 o 3 41 92
13 m-NO,C¢H, O 3 4m 55
14 p-CNC¢H, o 3 4n 81
15 Ph S 24 40 79
16 p-FC¢Hy S 8 4p 91
17 p-CIC¢H, S 8 4q 86
18 p-CH;C¢H, S 24 4r 84

¢ Reaction conditions: aldehyde : (thio)urea : cyclopentanone=1: 1.2 : 1, 3
mol% FeCl; relative to aldehyde, 100 C.
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T, AR IR P W BN A U % B R X A AR O 1
(3 3, Entries 3, 4, 8, 10). g 58 B GENTUF] A& A= o il
PR e B B P, B B PR TR, 7 B AR
IR RE 1 FE K S S 8] 7 R 3R 155 RAR 24 1 S S YACER.

Biginelli = 2H 73 J N2 F AL 330 B A A 99 A aT
fe. 2L Biginelli RPN R ELHT B SRR R
A SN 1 -l 0 A S 0 0 7 e S 51 R T
RS EABRIE TR IR a SN, 55— R A S B B
SIS SRR R A AR a f- AR IE LA, 4k
T 745 R 25 N A= Rl e 24 F s e R 7= 10201 Rl &
I, Garcia 254 ETE Fe(BTC) (BTC=1,3,5-# =H
FOMEALTS, J5RE AT LSRR R A R N AE R a,0- —BUR
(055 0 IR . TR B RAT I A S T A e i =
SALBRAEAL TS BE 5 IR B I N AE R ae- AR 55 T8
FEIBEER, SN SRE K ERA Michael MY, &5
G A K A5 2155 0 A A5 0 B (Scheme 1).
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R
N 7 NH,
o s
Ph /' O HN [/ TOHN
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BR 1 FeClyfigfb “—8afb” & pom e i il e LR
Scheme 1 Proposed mechanism of FeCls-catalyzed one-pot
synthesis of pyrimidinone
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ME, TMS NWNFR; A4 6EER ] Varian-3600 T 4T 40
R TR E; B R Micromass GCT-TOF Ji 4%
I5E.

3.2 ZLWAHE

1E N % — 8 BRI FeClyy BR(BRAR)
M. FRIGHA, 100 CInFi B S N — g i 8], [ 845 R
J&, BRNPIRIK LK IR B8 ZBaess, =
UL 2, E 4 15 B .

T-ZR -4 53,46, 7-VU - L H-38 [ I [ W5 -
2(5H)-2-Fil(4a): 7% 90%. m.p. 236~238 ‘CCCHrE!:
236~238 ‘C); '"H NMR (DMSO-ds, 400 MHz) 6: 1.97~
2.03 (m, 1H), 2.37~2.43 (m, 1H), 2.79~2.85 (m, 2H),
5.16 (s, 1H), 6.63 (s, 1H), 7.23~7.40 (m, 11H), 8.79 (s,
1H); HRMS caled for C,yHgN,O 302.1419, found
302.1406.

7-(1-Z8 0 F 356 )-4-(1-28 55)-3,4,6,7- WU & -1 H- 3R [ JF
[d]¥5 0 -2(SH)-2- B (4b): 723 87%. m.p. 238~239 C
(CCHREMS: 218~221 C); '"H NMR (DMSO-d,, 400
MHz) §: 1.75~1.81 (m, 1H), 2.42~2.48 (m, 1H), 2.67~
2.88 (m, 2H), 6.06 (s, 1H), 7.24 (s, 1H), 7.43~8.40 (m, 15
H), 9.21 (s, 1H); *C NMR (DMSO-d;, 100 MHz) 6: 28.1,
28.3,30.6, 112.8, 119.2, 123.1, 124.3, 124.6, 125.2, 125 .4,
125.6, 125.7, 126.1, 126.5, 127.9, 128.0, 128.3, 128.6,
130.2, 131.3, 133.3, 133.4, 134.0, 136.0, 138.9, 139.0,
140.6, 153.5; IR (KBr) v: 3464, 3418, 1666, 1605, 1520,
1466, 764 cm '; HRMS caled for CosHpN,O 402.1732,
found 402.1726.

7-(4- F L 2R 0 F 5 )-4-(4- R 9K 58)-3,4,6,7- 0 & -
1H- 38 % 3F [d] ¥ ¢ -2(5H)-2- il (4¢): 7% 88%. m.p.
238 ~240 °C (T HRE " 238 ~241 C); 'H NMR
(DMSO-ds, 400 MHz) 8: 2.08 (s, 6H), 2.40~2.46 (m, 2H),
2.78~2.87 (m, 2H), 5.20 (s, 1H), 6.92 (s, 1H), 7.31~7.40
(m, 9H), 9.00 (s, 1H); HRMS caled for CyH»,N,O
330.1732, found 330.1723.

7-(2- F 3L 2 Y 3 )-4-(2- P R T 3)-3.4,6,7- DU & -
VH-3K [% 3F [d] ¥ UE -2(5SH)-2- i (4d): 77 3% 60%. m.p.
239 ~241 C(CHR{E": 239~241 C); '"H NMR
(DMSO-dg, 400 MHz) &: 1.89~1.93 (m, 1H), 2.31~2.35
(m, 7 H), 2.68~2.80 (m, 2H), 5.42 (s, 1H), 6.68 (s, 1H),
7.03~7.39 (m, 9 H), 8.92 (s, 1H); *C NMR (DMSO-dj,
75 MHz) 6: 18.6, 19.9, 27.8, 28.0, 54.5, 114.3, 117.9,
125.6, 126.1, 126.4, 126.9, 127.3, 127.6, 130.0, 130.4,
134.8, 136.0, 136.2, 136.3, 139.1, 141.2, 153.4; IR (KBr)
v: 3240, 3117, 3086, 2924, 2855, 1682, 1489, 1458, 1481,
756 cmfl; HRMS calcd for C»,H,,N,O 330.1732, found

Chin. J. Org. Chem. 2015, 35, 1570~1575

© 2015 Chinese Chemical Society & SIOC, CAS

330.1727.

7-(4- AR R T Y L )-4-(4- FR AR L 58 3K )-3.4,6,7- U
S -1H-38 R IF [d) B8 0E -2(5H)-2-B (4e): 77F 70%. m.p.
250 ~ 251 °C (CHRAEM: 250 ~252 °C); 'H NMR
(DMSO-ds, 400 MHz) d: 1.94~2.04 (m, 1H), 2.32~2.38
(m, 1H), 2.69~2.78 (m, 2H), 3.75 (s, 6H), 5.08 (s, 1H),
6.57 (s, 1H), 6.93~7.28 (m, 9 H), 8.70 (s, 1H); HRMS
caled for C,,H»N,05 362.1630, found 362.1626.

7-(3- F AR FE R Y 3L )-4-(3- F AR AL 75 3 )-3,4,6,7- U
S -LH-I0 IR IE [d] W 0E -2(SH)-2- i (4f): 72 % 82%. m.p.
226 ~227 C(CHRE!"S: 180~ 183 C); 'H NMR
(DMSO-ds, 400 MHz) d: 2.00~2.06 (m, 1H), 2.39~2.43
(m, 1H), 2.77~2.89 (m, 2H), 3.75 (s, 6H), 5.13 (s, 1H),
6.60 (s, 1H), 6.77~7.32 (m, 9H), 8.75 (s, 1H); °C NMR
(DMSO-d;, 75 MHz) o6: 28.2, 54.8, 54.9, 57.2, 111.5,
1122, 112.4, 113.1, 116.5, 118.4, 118.5, 120.4, 129.3,
129.6, 135.8, 139.0, 139.3, 144.8, 151.1, 159.2, 159.3; IR
(KBr) v: 3225, 3125, 3001, 2940, 2847, 1682, 1597, 1489,
1465, 1258, 1042, 887, 795, 702 cm '; HRMS caled for
C2H»N,05 362.1630, found 362.1630.

7-(4- T JE )-4-(4- TR A HE)-3,4,6,7- VU - 1 H-34
IR I [d] W g -2(SH)-2- T (4g): 7% 86%. m.p. 241~
243 COriRE!™: 203~205 °C); '"H NMR (DMSO-d,
400 MHz) 6: 1.98~2.09 (m, 1H), 2.36~2.41 (m, 1H),
2.73~2.80 (m, 2H), 5.18 (s, 1H), 6.63 (s, 1H), 7.19~7.35
(m, 9 H), 8.74 (s, 1H); HRMS calcd for C,yH;sF,N,O
338.1231, found 338.1233.

7-(4-F R F I )-4-(4-F R 58)-3,4,6,7-IUE-1H -3
% I [d] W WE -2(5H)-2- T (4h): 77 % 84%. m.p. 252~
255 ‘COCBMEM: 226~228 C); 'H NMR (DMSO-dj,
400 MHz) 6: 1.95~2.02 (m, 1H), 2.37~2.43 (m, 1H),
2.73~2.86 (m, 2H), 5.19 (s, 1H), 6.63 (s, 1H), 7.26~7.46
(m, 9 H), 8.82 (s, 1H); HRMS caled for C,,H;cC1,N,O
calcd for 370.0640, found 370.0637.

7-(3- AN H I )-4-(3- 58 36 )-3,4,6,7- WU A -1 H- 3
% I [d] W5 B -2(SH)-2- Tl (4i): 7= 3 82%. m.p. 252~
253 COriRfE!: 252~254 °C); '"H NMR (DMSO-dj,
400 MHz) 6: 1.99~2.05 (m, 1H), 2.40~2.45 (m, 1H),
2.77~2.90 (m, 2H), 5.22 (s, 1H), 6.63 (s, 1H), 7.25~7.45
(m, 9 H), 8.82 (s, 1H); °C NMR (DMSO-ds, 75 MHz) 6:
28.2, 28.3, 56.8, 115.5, 119.0, 125.2, 125.8, 126.3, 126.5,
127.1, 127.5, 130.3, 130.6, 133.2, 133.3, 136.0, 139.8,
140.8, 145.6, 153.1; IR (KBr) v: 3248, 3117, 2924, 2847,
1689, 1589, 1465, 1080, 887, 764, 702 cm”'; HRMS calcd
for CooH;cCLLN,0 370.0640, found 370.0641.
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T-Q2-FR T H 2 )-4-(2-F K 52)-3,4,6,7- VU & -1 H-3F
1% IF [d] ¥ 0E -2(SH)-2- Bl (4j): 7% % 74%. m.p. 232~
234 COCHRE!"™: 219~222 C); 'H NMR (DMSO-dj,
400 MHz) 6: 1.96~2.02 (m, 1H), 2.36~2.38 (m, 1H),
2.78~2.84 (m, 2H), 5.15 (s, 1H), 6.62 (s, 1H), 7.26~7.38
(m, 9 H), 8.78 (s, 1H); *C NMR (DMSO-ds, 75 MHz) §:
27.9, 543, 113.4, 118.4 127.0, 127.9, 128.1, 129.1, 129.2,
129.2, 129.4, 130.9, 132.4, 135.4, 135.5, 136.2, 140.4,
141.4, 153.4; IR (KBr) v: 3233, 3117, 2932, 2855, 1681,
1620, 1497, 1458, 764 cm™'; HRMS calcd for CyoH;Cl,-
N,O 370.0640, found 370.0642.

T-(4-VR RV JE)-4-(4-1R 2K 58)-3,4,6,7- VU S -1 H- 31
IR I [d] W g -2(5H)-2- B (4K): 72 % 90%. m.p. 221~
222 COCHME!®: 217~220 C); '"H NMR (DMSO-d;,
400 MHz) 6: 1.96~2.01 (m, 1H), 2.37~2.41 (m, 1H),
2.77~2.80 (m, 2H), 5.16 (s, 1H), 6.60 (s, 1H), 7.22~7.58
(m, 9 H), 8.82 (s, 1H); °C NMR (DMSO-d;, 75 MHz) o:
28.3, 28.4, 56.8, 115.7, 118.8, 118.9, 120.5, 128.8, 129.8,
131.4, 131.5, 136.1, 136.9, 140.1, 142.6, 153.1; IR (KBr)
v: 3402, 3217, 1898, 1705, 1558, 1481, 1072, 818 cm ';
HRMS caled for CyoH 6Br,N,O 457.9629, found 457.9627.

7-(4- i FE 2K 0 F 3 )-4-(4-fiF 0 75 5E)-3,4,6,7- U & -
VH-3F IR I [d] W% UE -2(5H)-2- il (41): 77 92%. m.p.
280 ~ 282 °C (T HkME " 280~283 C); 'H NMR
(DMSO-d, 400 MHz) d: 1.99~2.07 (m, 2H), 2.84~2.94
(m, 2H), 5.41 (s, 1H), 6.82 (s, 1H), 7.43~7.59 (m, 5H),
8.19 ~8.34 (m, 4H), 9.02 (s, 1H); HRMS calcd for
CaoHgN4O5 392.1121, found 392.1121.

7-(3- 4 3 2K W H 3L )-4-(3-AiF 5 2 3k )-3,4,6,7- DU AL -
VH- 35 [% I [d] ¥ B¢ -2(SH)-2- T (4m): 72 % 55%. m.p.
235~237 C (R 227~230 ‘C); 'H NMR
(DMSO-dg, 400 MHz) &: 2.01~2.08 (m, 2H), 2.88~2.94
(m, 2H), 5.45 (s, 1H), 6.81 (s, 1H), 7.43 (s, 1H), 7.60~
7.77 (m, 4H), 8.03~8.20 (m, 4H), 8.96 (s, 1H); HRMS
caled for CyoH 6N4Os 392.1121, found 392.1126.

7-(4-F L 2K W 3 )-4-(4-F I 7K 5E)-3,4,6,7- U & -
VH-3F 1% 3F [d] W% Bg -2(5H)-2- i (4n): 723 81%. m.p.
222 ~224 °C(CHRAE ! 225~228 C); 'H NMR
(DMSO-d, 400 MHz) d: 1.97~2.08 (m, 1H), 2.43~2.47
(m, 1H), 2.79~2.94 (m, 2H), 5.32 (s, 1H), 6.73 (s, 1H),
7.34 (s, 1H), 7.46~7.50 (m, 4H), 7.76~7.88 (m, 4H),
8.92 (s, 1H); *C NMR (DMSO-d, 75 MHz) J: 28.2, 28.5,
57.0, 107.9, 110.3, 115.8, 118.6, 119.0, 119.9, 127.4,
128.3, 132.3, 132.6, 136.4, 142.3, 142.9, 148.2, 153.0; IR
(KBr) v: 3418, 3317, 2230, 1674, 1597, 1504, 1458, 849
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cmfl; HRMS calcd for C,,H;{N4O 352.1324, found
352.1328.

7-2K 0 F 3 -4- 2K 33,46, 7- DU & -1 H-34 [ [d] B e -
2(5H)-2-1i i (40): 772 79%. m.p. 223~225 ‘C(SCHR
18 225~227 °C); 'H NMR (DMSO-d;, 400 MHz) §:
2.07~2.12 (m, 1H), 2.40~2.44 (m, 1H), 2.77~2.90 (m,
2H), 5.21 (s, 1H), 6.92 (s, 1H), 7.25~7.41 (m, 10H), 8.97
(s, 1H), 10.06 (s, 1H); HRMS calcd for C,yHgN,S
318.1191, found 318.1187.

7-(4- 50 R JE )-4-(4- 5 R 52)-3,4,6,7- DU S -1 H- 31
IR H [ 0E -2(5H)-2-FR B (4p): 723 91%. m.p. 232~
233 °C; '"H NMR (DMSO-ds, 400 MHz) 8: 2.07~2.10 (m,
1H), 2.34~2.43 (m, 1H), 2.72~2.87 (m, 2H), 5.25 (s,
1H), 6.93 (s, 1H), 7.20~7.41 (m, 8H), 8.99 (s, 1H), 10.08
(s, 1H); HRMS calcd for CyoH;cFoN,S 354.1002, found
354.0993.

7-(4- SR 1 )-4-(4- S FHE)-3,4,6,7- VU - 1 H-34
1% I [d] B WE -2(SH)-2-TifiF (4q): 77% 86%. m.p. 226~
228 COCikfE!"™: 208~211 °C); 'H NMR (DMSO-dj,
400 MHz) 6: 2.04~2.10 (m, 1H), 2.41~2.45 (m, 1H),
2.73~2.89 (m, 2H), 5.24 (s, 1H), 6.91 (s, 1H), 7.26~7.48
(m, 8H), 9.01 (s, 1H), 10.09 (s, 1H); HRMS calcd for
CaoH16CLLN,S 386.0411, found 386.0413.

7-(4- F L 2R 0 F 366 )-4-(4- F R 95 56)-3,4,6,7- 0 & -
| H-34 [ FE [ d s e -2(S H)-2-Fri i (4r): 723 84%. m.p.
210 ~211 °C(CHRAEMY: 208 ~211 C); 'H NMR
(DMSO-dj, 400 MHz) 8: 2.03~2.08 (m, 1H), 2.28 (s, 6H),
2.37~2.43 (m, 1H), 2.71~2.85 (m, 2H), 5.14 (s, 1H),
6.87 (s, 1H), 7.13~7.25 (m, 8 H), 8.92 (s, 1H), 10.01 (s,
1H); *C NMR (DMSO-ds, 75 MHz) ¢: 20.8, 20.9, 28.0,
28.5,57.6, 117.6, 120.8, 126.6, 128..0, 129.2, 129.3, 133.9,
134.9, 135.5, 137.0, 137.1, 139.4, 174.2; IR (KBr) v: 3389,
1687, 1558, 1508, 1462, 1100, 851 cm™'; HRMS calcd for
C2H2N,S 346.1504, found 346.1507.

#HBI#1 kL (Supporting Information) L&) 4a~dr (1)
"HNMR Fil C NMR &l X2kl n] LA 5 AT
vk (http://sioc-journal.cn/) I T #k.
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