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ZHRIEM-FIEM ., R SYBIS RS R R
ZEA  XEF KSR AR #mES

(PR AN R B BN LA 2R T 510642)

WE o =B (a-T) & KA SR OGIR AR 25, UL =16 58 SAL &1, 4 a BRI G oG b a4 2-
I —IRWEY, AR5 5 A ROR S [ B, 13 3 = IREmy BRI o B-ANHFIEN, 155 B FRNE . KA MR, B2t lm
Wty 3,5- 95 HE SEUEMERT 3,5- 55 SEME AR Y o- —IXBEWY AT A Y. JLSERZE TH NMR, IR FIUCEMHTHEE. Y0 EWis
PEM RIS R W, AR 2 ARV R RAFI eI T, S WE MR A 40 00 6 15 A 5 0 B I bR 2 Ao
A8, Heh S 3b GRS AN I R M 2SN 64.06 f%. (E T30k PR ATT AL s Ak 7 L A v A I 7 AT
P, JL b 59 4d AN AR TE R 83.9%

KRR - HRIBEWY; SRUEME Ok, RS OE LA ki iR

Synthesis and Phototoxic Activity of Isoxazole and Pyrazoline
Derivatives Containing a-Terthiophene

Luo, Zhigang Liu, Zhengyong Zhang, Guanglong Yang, Zhuohong™

(Department of Applied Chemistry, College of Science, South China Agricultural University, Guangzhou 510642)

Ye, Jiexin

Abstract a-Terthiophene is a class of pesticides with predominant photoactivity. In this work, using terthiophene as the lead
compound, the important mediator, 2-carbonyl terthiophene, was synthesized by the carbonylation. After reaction with substi-
tuted phenylethanone, terthiophene-substituted a,f-unsaturated ketones were synthesized. Followed by the ring closure reac-
tion with hydroxylamine hydrochloride and hydrazine, a series of 3,5-diaryl isoxazole and 3,5-diaryl pyrazoline drivatives
containing a-terthiophene were synthesized, respectively. Their structures were confirmed by 'H NMR, IR and elemental
analysis. The biological activity assay indicated that most of the synthesized compounds exhibit strong photoactivities. In ad-
dition, the photoactivities of isoxazole derivatives were much better than those of pyrazoline derivatives, where the photoac-
tivity difference of compound 3b was 64.06 before and after illumination, especially. However, some of the pyrazoline deriva-

tives showed higher activities of killing cells, where the activity of the compound 4d was as high as 83.9%.
Keywords a-terthiophene; isoxazole; pyrazoline; Spodoptera litura (SL) cell line; photoactivity

TR AR S — AT “ER RS SERRIBI.
R A AREREIR S, EX A BT AMER) B
SRS B B R 2 R BT E, AL et
DY EGRAR R, AR AR A K R S AR 2k
RIS ILBIFIE G —. Sig R, Ot
AR HATETEOME AR T BRI )3
B PR RS, ToAT bR 2R
JEIEA L o- = IRIBEWY (a-T)JU LA (K7 Joik B 1
JCh Fe ¥ A 4 U1, SRl r R R A5 g T PR B
VR E R 1 P UL T A A A 2 SR A 5 AL
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HLYN A R s e DR B A, BF9C H AR S 1 63
A g R TG YE, TR & W) 45 %) 6 iE A s P 1 5
Wy, A2k W Scheme 1.

1 ZBR5i1te
11 S

A4 2a~2e [ IR Y3 3079.91~3064.48 cm ™!
HBEWY o f7 C—H {H45HR5); 2923.7~2852.34 cm ™' Ay
Wy A -H 458 5); 1645~1650 cm™ ' W HEE C=0 XL
BRI AR SN; 632.57 F1536.14 cm™ 'k 22 EWEW 54T (1)
e A) (R Y AR R 5. '"H NMR #% % CH=CH F 2 4
SRS 20 SIAE 0 7.03~7.14 A1 7.21~7.50 &b,
TR EARIBUREE I e, A5 0 B BT o,

A4 3a~3e 1) IR Jeifrf 3174.06~3058.7 cm ™!
BEWY o A7 C—H AMH4iHREN; 2923.7 em ™' Ay S HEMEER |
CH= 1] SRR 4E, 1598.78 A SEIEEMEER C=N [¥){H 4
P&z, 1323.28~1336.49 L5 1274.78 cm™' Ky ML |-
CH—O (M shIiti; 946.92 cm™' Jy SFREMLEE |-
CH= {5 I%; 698.14 F1 549.64 cm ™'l 5 BEIHEW)
BT R A O BEMY SRR 3R B, TH NMR b, S
W b CH=M1b 2= 0 KALE 6 6.93~6.96, ZRFE EIA
[ AR IR HoA 235 57 F8 AT — .

&1 4a~de () IR i rh 343477 con ™' g AL EIRE
gy N—H B 4E4%30, 3103.06 F1 3058.7 cm ™!
HBEWY o-17 C—H P45 4R S); 2917.91 em ™'y nE MRk ER
CH, 1) SN R 4; 2852.34 cm™ ' gtk Mk ER | CH, 1)
I FRARZE; 1648.92 F1 1589.14 cm™ ' Ay HL AR ER C=N ()
MR ; 145221 cm ™' b IR E S8 (000 45 3R B
1346.14, 1319.14 5 1236.21 cm™ ' gt MEbRIR | C—N 1
AR BN U4 829.28 cm ™' g ZEER A7 HUA A T A AR
TEARBIWLCIE; 696.21 Fil 540 em ' 2y 22 BEHEW R A7 )

I3

TF) (I Iy PR IR S T VE RO Dk, 'TH NMR 3% ep, ik
WRFR | CH, 22 F 73 BIFE 6 2.98~3.12 1 3.50~3.55
JiAi, CH BIMLSERI S AE 6 5.14~5.20 £idy, AR EAR
[FIARIE RS m, A2 B A T iz

1.2 S43E M

AR R ARV K 22 RAR W) 55 0 22 AR ) 2 3
RUSEIS FEN H FR A S DEEAT T 63 A 40 i # R s DU
SE, I MTT VL2 24 h S RFSCBRO P SLAT I 1A% .
PR ISR 50 mg/L, MR 7R WL SCER[21, 22], HK
R AMT B IR 365 nm IR AMEEIR, e 45 5 0L
1, MR TS R

LG F1%=1— % )5 2R OD {H/ % Ji7 ) i

41 OD 1

FIH DPS FAEPIGEvE o3 WA A b HE 1) 2 5 S 5 1
(Duncan’s H W 2= 5EVE). Seim b g e A 0m 1k L&
1 BB, BRAAY 3e ANHIRIE 2] 65.12%4h,
HEEWINHIRIET 30%. B2, 7ERREALT,
Z K2 B G A EE T R s, G 3a, 3c, 4d,
de (MM HRAE L 70%. B RIS Hbs b &3 WA
Y AOGIEARTE R, Horh 3b YRR T TR PR A 22 64 1%
BT ER S 3e AT TEHE ST 60%.
AR AR, IX WS A E IR GiE A 5
P H IR M.

FLUR, N PARIBR AT A= P A Sl s 2 A A P 4
BARUEME, A Y 4d LA EE R TE Y 83.9%.
tEY) 3a~3e FIVEHEE T da~dce, LAY 3d, 3e
WM T 4d, de. PBEESAF N, LGV 4a~4d =T 3a~
3d, ¥ 3e T de. Hn i W R REMEE AL S i T Stk
WAL A G T I TC B IS LG &R, (H S RE M AL
B WG BT 0 A0 i 55 7% 3 M B 0 P S b ek

A B s” MBI N NPy g
s~ Br BF/Q\BF S S s” DMF S S s~ CHO
1
//R
AR\ A\
NH,0H- HCL, £ S R \/
AR RN Ny "o
S s S CfCiC@R \ 3a~3e .
2a-2e NFNHz HOS ) ) g
s s s~ ¢ N\
R = a: H; b: OCHj; ¢: NO,; d: CHg; e: Cl N—NH
4a ~ 4e

B 1

&Y 2a~2e, 3a~3e Fll 4a~4e 5 MK

Figure 1 Synthetic route of 2a~2e, 3a~3e and 4a~4e
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Table 1 Anti-spodoptera litura (SL) cell activity of compounds

2a~4e
The inhibition rate 24 h (%)= SE
G Treatme.nt§ with Treatmen.ts Yvithout UN
Irradiation Irradiation

2a 59.51+4.34a 1.56+1.56b 38.15
2b 69.25+2.02b 2.40+1.83¢ 28.85
2¢ 53.83£1.56¢d 3.38+0.55¢ 15.93
2d 42.95+3.14¢ 0.84+0.93¢ 51.13
2e 59.51£4.33¢ 1.56£1.30¢ 38.15
3a 71.09£1.43a 1.87£0.75cd 38.02
3b 73.67£0.89¢ 1.15£0.88d 64.06
3¢ 71.061.43¢ 1.86£0.75cd 38.20
3d 67.44+1.56d 471%1.13¢ 14.32
3e 63.97+1.64¢ 65.121+1.56b 0.98
4a 63.43+£2.27e 8.191+2.20de 7.74
4b 63.96+1.96d 3.64+0.51bc 17.57
4c 55.61£2.75¢ 8.10+0.95bc 6.87
4d 83.90£2.31ab 23.93%5.17a 3.51
4e 78.91£2.09b 10.85+3.90b 7.27

“ Numbers followed by the same letter were data indistinctively different at
P=0.05 level according to DMRT.

2 it

AL = BREWy g e AL G, S AR )
1, HERRIRNG . KA IR, A B 2EIL 10 A e
WySARTAEY). ME T HARME A Y R Song ik 51 5540 i ()
JeiE R, &5 BN K2 A AT R
AT, ST AR I S A P ke B T
N PREIBR S AT 254, AELAS S I bR 277 A5 ) B R A v 1
M E AN, KR eaY 4d SRR & RS
83.9%. WoRARI BRI H bRtk S e s AL i
PEZE A A .

3 ZEWL
3.1 XEEIIKF

Yanaco CORDER MT-3 CHN [ 370 % 2 Hi1¥;
Bruker AV-600 i 4RI, TMS Jy W H%; Nico let
AVATAR 360 E.S.P.}! Avatar FT-IR £L4Gi%4X(KBr);
X-4 HF WO BAUE REA, T RERKIE; SE5
FHIRFRN GRS S oy W e i db 22 4t A8 i35 200 0
AbHE. Hp R PR SRR [24~26] T A k.
3.2 HEEREBERUEMREHK
32.1 K1 AR

7650 mLBE A INA 10 mL CH,Cl, 5 1.2 mL (14.9
mmol) N,N-"HIEHEERG S, K FHiEE, IREA A,
i NI 1.2 mL (12.8 mmol) POCI,. J& Kk e e
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12 IN#EN 40 C, MR OWK. J317E 50 mL = LB
BN 15 mL CH,Cl,, 3 g (12.1 mmol) [ a- =IBEWENS, VKB
NHEFE 10 min, 5 1) R IN IR B OO, VR
TG A A, WnsE e, wilh TR 2 h

Je b S NBIRIA RN 10 h, FHL0EF R, 7N
A 10%318 20 mL, 50 “CE4AF R HHE RN 1.5 h, #B
2, BIERKIZE, RN BAGRENA. s
HARER, CH,CL AW B, M, M0 271 g.
R~ AARE)ZNT 3 B, CH.CL TR, 793 1.76 ¢
SR, PRE 78.1%. mp. 135~136 C; 'H NMR
(CD3;COCDs;, 600 MHz) 6: 9.94 (s, 1H, CHO), 7.94 (d, J=
3.6 Hz, 1H, thiophene-H), 7.49 ~7.52 (m, 3H, thio-
phene-H), 7.39~7.40 (dd, J=3.6, 3.8 Hz, 1H, thio-
phene-H), 7.32 (d, J=4.2 Hz, 1H, thiophene-H), 7.12~
7.14 (dd, J=4.8, 5.4 Hz, 1H, thiophene-H); IR (KBr) v:
3432, 3093, 2923, 1651, 1458, 1443, 1223, 1049, 795
cm . Anal. caled for C 56.49, H 2.92; found C 56.41, H
2.87.

3.22  FlE4K 2a~2e &K

0.168 g KOH (3 mmol+2 mL H,O) 7 %k T %
WM 2 mmol 1 A1 2 mmol 2 Sl AT AEH1) 25 mL 4
BE D, ROVIRE IR RN, 4 he i 5054 S N
BIAVKOK, R, KRG, 25,
R34,

1-R K -3-(2"-a- — R MEM) )-2- TN 45 - 1- i (2a): 35 (4K}
K, P7H 67%. m.p. 162~164 "C; '"H NMR (CDCl;, 600
MHz) §: 8.00~8.02 (dd, J=6.0, 8.4 Hz, 2H, ArH), 7.90
(d, J=15 Hz, 1H, thiophene-H), 7.58 (t, /=4.2 Hz, 1H,
ArH), 7.51 (t, J=4.2 Hz, 2H, ArH), 7.30 (d, J=3.6 Hz,
1H, thiophene-H), 7.27 (d, J/=3.6 Hz, 1H, thiophene-H),
7.25 (d, J=3.6 Hz, 1H, thiophene-H), 7.21 (dd, J/=3.2, 3.6
Hz, 1H, =CH), 7.18 (d, J=3.6 Hz, 1H, thiophene-H),
7.15 (d, J=4.2 Hz, 1H, thiophene-H), 7.12 (d, J=3.6 Hz,
1H, thiophene-H), 7.04 (q, J=7.2 Hz, 1H, =CH); IR
(KBr) v: 3042, 3072, 2793, 1649, 1585, 1456, 1336, 1221,
1047, 1014, 966, 835, 796, 692 cm™'. Anal. caled for
C,1H14085: C 66.63, H 3.73; found C 66.61, H 3.70.

1-(4- PP 4 R DR B )-3-(2"-a- = K WK 163 )-2- 1 5 - 1- ]
(2b): FAE K, P7FE 68.2%. mp. 155~158 C; 'H
NMR [CO(CD;3),, 600 MHz] o: 8.13 (d, J=7.2 Hz, 2H,
ArH), 7.88 (d, /=15 Hz, 1H, thiophene-H), 7.56 (t, J=4.2
Hz, 2H, thiophene-H), 7.48 (d, J=5.4 Hz, 1H, thio-
phene-H), 7.38 (d, J=1.2 Hz, 1H, thiophene-H), 7.37 (d,
J=3.6 Hz, 1H, thiophene-H), 7.36 (dd, J=3.2, 3.6 Hz,
1H, =CH), 7.29 (d, J=3.6 Hz, 1H, thiophene-H), 7.12 (q,
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J=17.2 Hz, 1H, =CH), 7.08 (d, J=7.2 Hz, 2H, ArH),
3.92 (s, 3H, CHj); IR (KBr) v: 3429, 2923, 1645, 1589,
1398, 1336, 1218, 1093, 1010, 966, 829, 802, 694 cm .
Anal. calcd for C5H;60,S;: C 64.68, H 3.95; found C
64.65, H 3.97.

1-(4-Tif§ 3 2R )-3-(2"-a- — R WE W} )-2- T I - 1- i (2¢):
ZL{O AR, P7E 75.3%. mp. 180~182 ‘C; 'H NMR
[CO(CD3),, 600 MHz] ¢: 8.41 (d, J=9.0 Hz, 2H, ArH),
8.36 (d, J/=9.0 Hz, 2H, ArH), 7.99 (d, /=9.0 Hz, 1H,
thiophene-H), 7.63 (d, /=3.6 Hz, 1H, thiophene-H), 7.54
(d, J=15 Hz, 1H, thiophene-H), 7.50 (q, J/=7.2 Hz, 1H,
=CH), 7.41 (q, /=3.6 Hz, 2H, thiophene-H), 7.37 (d, J=
3.6 Hz, 1H, thiophene-H), 7.30 (d, J=3.6 Hz, 1H, thio-
phene-H), 7.13 (q, J/=7.2 Hz, 1H, =CH); IR (KBr) v:
3429, 2923, 1645, 1589, 1398, 1336, 1219, 1093, 1010,
966, 829, 802, 694 cm '. Anal. caled for Cp;H;5NO;S;: C
59.55,H 3.09, N 3.31; found C 59.53, H 3.07, N 3.35.

1-(4- FH LR L )-3-(2"-a- — BRWE Wy )-2- A M5 -1 (2d):
WO TE AR, PR 87.6%. mp. 143~145 ‘C; 'H NMR
[CO(CD3),, 600 MHz] ¢: 8.03 (d, J/=8.4 Hz, 2H, Ar-H),
7.89 (d, J=15 Hz, 1H, thiophene-H), 7.58 (t, J=4.2 Hz,
1H, ArH), 7.54 (t, J=4.2 Hz, 2H, ArH), 7.39 (dd, J=3.2,
3.6 Hz, 1H, thiophene-H), 7.27 (d, J=7.18 Hz, 1H, thio-
phene-H), 7.38 (d, J/=1.8 Hz, 1H, thiophene-H), 7.36 (dd,
J=2.1,2.4 Hz, I1H, =CH), 7.36 (d, J=3.6 Hz, 1H, thio-
phene-H), 7.36 (d, J=1.2 Hz, 1H, thiophene-H), 7.29 (d,
J=3.6 Hz, 1H, thiophene-H), 7.12 (q, J/=7.2 Hz, 1H, =
CH), 2.80 (s, 3H, CH3); IR (KBr) v: 3431, 2920, 1649,
1587, 1402, 1336, 1225, 1068, 1032, 1014, 966, 800, 688,
464 cm '. Anal. caled for CyH;0S;5: C 67.31, H 4.11;
found C 67.33, H 4.10.

1-(4-F A HE)-3-(2'-a- = IR EWY )-2- P 4 -1- i (2e): 3¢
o AR, 7% 81.5%. mp. 169~172 C; 'H NMR
[CO(CD3),, 600 MHz] ¢: 8.14 (d, J=4.2 Hz, 2H, ArH),
7.93 (d, J=15 Hz, 1H, thiophene-H), 7.61 (t, J=4.2 Hz,
2H, ArH), 7.60 (q, J/=7.2 Hz, 1H, =CH), 7.54 (d, J=1.2
Hz, 1H, thiophene-H), 7.49 (dd, J=4.8, 5.4 Hz, 1H, thio-
phene-H), 7.40 (d, J=1.2 Hz, 1H, thiophene-H), 7.39 (d,
J=0.6 Hz, 1H, thiophene-H), 7.36 (dd, J=3.1, 3.6 Hz,
1H, thiophene-H), 7.30 (d, J=3.6 Hz, 1H, thiophene-H),
7.13 (g, J=7.2 Hz, 1H, =CH); IR (KBr) v: 3429, 2923,
1645, 1589, 1398, 1336, 1219, 1093, 1031, 1010, 966, 829,
802, 694 cm !, Anal. caled for C,H5CIOS;: C 61.08, H
3.17; found C 61.07, H 3.19.
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323  Birbedh 3a~3e Sk

£ 50 mL [ JEBEIH FoRe b i A3 21 Hh a4 A K
fil 2.0 mmol 2a~2e ¥ fi#T- 20 mL HEHE T, HiHEEI5) )5
T 2.0 mmol FRIRFEE, K5 S NBINAEIA 7 h, J5v%
HBINVKOK R, A WEARTTIE A, T, A28 o
2, A3 3a~3e.

3- R FE-5-(2-a- — HRWEW) )~ WE I (3a): 2 10 i 44,
FEH 83.4%. m.p. 166~168 “C; 'H NMR [CO(CD5),, 600
MHz] 6: 7.50~7.51 (m, 2H, ArH), 7.48 (d, /=1.2 Hz, 1H,
thiophene-H), 7.44~7.47 (m, 3H, ArH), 7.33~7.35 (dd,
J=3.2, 3.6 Hz, 1H, thiophene-H), 7.32 (d, /=3.6 Hz, 1H,
thiophene-H), 7.26 (q, J=16.2 Hz, 2H, thiophene-H), 7.20
(d, J=3.6 Hz, 1H, thiophene-H), 7.10 (q, /J=8.0 Hz, 1H,
thiophene-H), 6.95 (q, J/=16.2 Hz, 1H, =CH); IR (KBr)
v: 3242, 3174, 3059, 2924, 1599, 1423, 1336, 1255, 1099,
1041, 947, 916, 835, 795, 467 cm '. Anal. caled for
C,H;3NOS;: C 64.42, H 3.35, N 3.58; found C 64.43, H
3.31, N 3.59.

3-(4- P48 L 48 L )-5-(2'-ar- = B IE 3 )— 55 T2 142 (3 )
O AR, PR 78.6%. mp. 160~162 C; 'H NMR
[CO(CD;3),, 600 MHz] ¢6: 7.47~7.49 (dd, J=3.2, 3.6 Hz,
1H, thiophene-H), 7.44 (d, J/=8.4 Hz, 2H, ArH), 7.34~
7.35 (dd, J=3.2, 3.6 Hz, 1H, thiophene-H), 7.33 (d, J/=3.6
Hz, 1H, thiophene-H), 7.26~7.28 (m, 2H, thiophene-H),
7.20 (d, J=4.2 Hz, 1H, thiophene-H), 7.12 (q, J=8.0 Hz,
1H, thiophene-H), 7.01 (d, J=9.0 Hz, 2H, ArH), 6.96 (q,
J=16.2 Hz, 1H, =CH), 3.86 (s, 3H, OCH3;); IR (KBr) v:
3421, 2924, 1605, 1512, 1439, 1329, 1232, 1174, 1095,
966, 922, 839, 795, 688, 588 cm '. Anal. caled for
Cx»H;5sNO,S;: C 62.68, H 3.59, N 3.32; found C 62.67, H
3.56, N 3.31.

3-(4- i FE 2RI )-5-(2' - = IR IBE Y )~ S IR IR (Be): 41
@ [ A, 77 % 753%. mp. 98~100 C; 'H NMR
[CO(CD3),, 600 MHz] ¢: 8.40 (d, J=9.0 Hz, 2H, ArH),
8.06 (d, J/=9.0 Hz, 2H, ArH), 8.04 (d, J=9.0 Hz, 1H,
thiophene-H), 7.45 (d, J=3.6 Hz, 1H, thiophene-H), 7.41
(9, 2H, thiophene-H), 7.37 (d, J=3.6 Hz, 1H, thiophene-
H), 7.30 (d, J=3.6 Hz, 1H, thiophene-H), 7.27 (d, J=1.8
Hz, 1H, thiophene-H), 6.94~6.97 (q, J=16.2 Hz, 1H, =
CH); IR (KBr) v: 3423, 3109, 2924, 1659, 1601, 1520,
1344, 1209, 1109, 1045, 959, 854, 795, 698 cm '. Anal.
calcd for C,;H;,N,05S5: C 57.78, H 2.77, N 6.42; found C
5777, H2.79,N 6.41.

3-(4- 1 FE A HE)-5-(2'-a- = R WEW) ) S I 14 (3d): 75
o [l 44, P2 % 82.3%. m.p. 160~162 ‘C; 'H NMR
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[CO(CD3),, 600 MHz] ¢: 7.47~7.49 (dd, J=4.8, 5.4 Hz,
1H, thiophene-H), 7.47 (d, J=3.6 Hz, 1H, thiophene-H),
7.39 (d, J=17.8 Hz, 2H, ArH), 7.34 (dd, J=3.2, 3.6 Hz,
1H, thiophene-H), 7.33 (d, J=4.2 Hz, 1H, thiophene-H),
7.27 (d, J=17.2 Hz, 2H, ArH), 7.28 (d, J/=1.8 Hz, 1H,
thiophene-H), 7.20 (d, J=3.6 Hz, 1H, thiophene-H), 7.12
(q, /=8.0 Hz, 1H, thiophene-H), 6.95 (q, /=16.2 Hz, 1H,
=CH), 2.39 (s, 3H, CH;); IR (KBr) v: 3248, 2922, 2854,
1601, 1425, 1336, 1257, 1095, 1063, 955, 822, 793, 692,
467 cm'. Anal. calcd for Co,H;sNOS;: C 65.15, H3.73, N
3.45; found C 65.13, H 3.71, N 3.47.

3-(4-FHAKHE)-5-(2'-0- — BEHEM) )~ S IE M (3e): T
%, 7% 89.8%. mp. 150~ 152 C; 'H NMR
[CO(CD3),, 600 MHz] ¢: 8.14 (d, J=4.2 Hz, 2H, ArH),
7.94 (d, J=15 Hz, 1H, thiophene-H), 7.61 (t, J=3.6 Hz,
2H, ArH), 7.34 (dd, J=3.2, 3.6 Hz, 1H, thiophene-H),
7.33 (d, J=3.6 Hz, 1H, thiophene-H), 7.26~7.28 (m, 2H,
thiophene-H), 7.20 (d, /=4.2 Hz, 1H, thiophene-H), 7.12
(q, /=8.0 Hz, 1H, thiophene-H), 6.95 (q, /=16.2 Hz, 1H,
=CH); IR (KBr) v: 3384, 2976, 2924, 1597, 1491, 1425,
1398, 1331, 1095, 1047, 959, 835, 793, 692, 517 cm ..
Anal. caled for Cy;H;,CINOS;: C 59.21, H 2.84, N 3.29;
found C 59.23, H 2.87, N 3.26.
324 HAMLEY da~4de S

71 50 mL [R5 JEBEI FoRe b 73 3 b R A A R
fii] 2.0 mmol 2a~2e #f#T 20 mL mtweh, HiFEIAE
I 2.0 mmol KA, S NABUINHAIEIA 2~3 h, AH1)
BIAVKOK A, A EAARGE AR, SIETH, 258,
HE1S =) 4a~de.

3- R HE-5-(2"-a- — HRWE WY )~ ML W ORK (da): 4 €0 [i] 4
F“ % 83.68%. m.p. 156~158 C; '"H NMR (CDCl;, 600
MHz) : 7.71~7.73 (m, 2H, ArH), 7.43 (dd, J=4.3, 4.8
Hz, 1H, thiophene-H), 7.39~7.42 (m, 3H, ArH), 7.29 (dd,
J=3.2, 3.6 Hz, 1H, thiophene-H), 7.20 (d, /=3.6 Hz, 1H,
thiophene-H), 7.18 (d, /=4.2 Hz, 1H, thiophene-H), 7.15
(d, J=3.6 Hz, 1H, thiophene-H), 7.09 (q, /J=8.0 Hz, 1H,
thiophene-H), 7.04 (d, /=3.6 Hz, 1H, thiophene-H), 5.20
(q, J/=6.0 Hz, 1H, CH), 3.55 (q, J/=7.2 Hz, 1H, CH,),
3.05 (q, J=4.2 Hz, 1H, CH,); IR (KBr) v: 3435, 3280,
3103, 2917, 1649, 1589, 1446, 1346, 1236, 1186, 1055,
829, 796, 763, 696 cm '. Anal. caled for CpH4N,Ss: C
64.25,H4.11, N 7.14; found C 64.20, H4.13, N 7.11.

3-(4- FAAJE 2K 5 )-5-(2"-a- — TR E 103 )- ILE P K (4b):
WA [E A, PP 74.3%. mp. 148~150 C; 'H NMR
(CDCl;, 600 MHz) o: 7.66 (d, J=9.0 Hz, 2H, ArH), 7.44
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(dd, J=4.8, 5.4 Hz, 1H, thiophene-H), 7.30 (dd, J=3.2,
3.6 Hz, 1H, thiophene-H), 7.21 (d, J=3.6 Hz, 1H, thio-
phene-H), 7.18 (d, J=3.6 Hz, 1H, thiophene-H), 7.16 (d,
J=3.6 Hz, 1H, thiophene-H), 7.09~7.10 (m, 1H, thio-
phene-H), 7.04 (d, J=3.6 Hz, 1H, thiophene-H), 6.96 (d,
J=9.0 Hz, 2H, ArH), 5.17 (q, /=6.0 Hz, 1H, CH), 3.83 (s,
3H, CHy), 3.52 (q, J/=7.2 Hz, 1H, CH,), 3.00 (q, J=4.2
Hz, 1H, CH,); IR (KBr) v: 3429, 3315, 3063, 2933, 1606,
1514, 1419, 1338, 1248, 1176, 1051, 820, 692, 534 cm™ .
Anal. calcd for C,,HgN,OSs: C 62.53, H 4.29, N 6.63;
found C 62.57, H4.27, N 6.61.

3-(4- il e R K )-5-(2"-0- — R BE WY )~ 1Lk e b (4c): 41
AR, 7% 87.6%. m.p. 157~159 ‘C; 'H NMR (CDCl,
600 MHz) ¢: 7.69 (d, /=7.2 Hz, 2H, ArH), 7.39 (d, /=17.8
Hz, 2H, ArH), 7.21 (dd, J=4.2, 4.8 Hz, 1H, thiophene-H),
7.15 (dd, J=3.2, 3.6 Hz, 1H, thiophene- H), 7.05 (d, /=
3.6 Hz, 1H, thiophene-H), 7.02 (d, J=3.6 Hz, 2H, thio-
phene-H), 7.00 (d, J=3.6 Hz, 1H, thiophene-H), 6.91 (d,
J=3.6 Hz, 1H, thiophene-H), 5.16 (q, 1H, CH=), 3.46~
3.50 (q, 1H, CH,), 3.15~3.19 (q, 1H, CH,); IR (KBr) v:
3387, 3226, 2928, 1595, 1514, 1423, 1338, 1173, 1109,
1062, 852, 791, 690, 467 cm '. Anal. caled for CyH;s-
N;0,S;: C 57.64, H 3.46, N 9.60; found C 57.61, H 3.47,
N9.61.

3-(4- IR I )-5-(2"-a- — TR WE 103 )tk AR Ib (4dl): 5
AR, 773 81.7%. m.p. 136~138 C;'"H NMR (CDCls,
600 MHz) ¢: 7.61 (d, J=7.8 Hz, 2H, ArH), 7.44 (dd, J=
4.8, 5.4 Hz, 1H, thiophene-H), 7.30 (dd, J=3.6 Hz, 1H,
thiophene-H), 7.22 (d, J/=7.8 Hz, 2H, ArH), 7.21 (d, J=
3.6 Hz, 1H, thiophene-H), 7.18 (d, J=3.6 Hz, 1H, thio-
phene-H), 7.16 (d, J=3.6 Hz, 1H, thioph ene-H), 7.10 (q,
J=28.0 Hz, 1H, thiophene-H), 7.04 (d, /=3.6 Hz, 1H, thio-
phene-H), 5.20 (m, 1H, CH), 3.53 (q, J=7.2 Hz, 1H, CH,),
3.02 (q, J=4.2 Hz, 1H, CH,), 2.35 (s, 3H, CH3); IR (KBr)
v: 3429, 3319, 3081, 2895, 1736, 1593, 1510, 1450, 1342,
1275, 1057, 819, 793, 480 cm ! Anal. caled for
CpHsN,S3: C 64.99, H 4.46, N 6.89; found C 64.97, H
4.49, N 6.86.

3-(4- SR I )-5-(2'"-a- Z IR WE WY ) - ML P BE (de): B (5
[, 723 74.8%. m.p. 150~152 ‘C; 'H NMR (CDCl;,
600 MHz) ¢: 7.79 (d, J/=8.4 Hz, 2H, ArH), 7.42 (d, J=8.4
Hz, 2H, ArH), 7.36 (dd, J=4.2, 4.8 Hz, 1H, thiophene-H),
7.28 (dd, J=3.2, 3.6 Hz, 1H, thiophene-H), 7.16 (d, J=3.6
Hz, 1H, thiophene-H), 7.15 (d, J=3.6 Hz, 2H, thiophene-
H), 7.02~7.04 (m, 2H, thiophene-H), 5.27 (m, 1H, CH=),
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343 (q, J/=7.2 Hz, 1H, CH,), 3.10 (g, J=4.2 Hz, 1H,
CH,); IR (KBr) v: 3440, 3313, 3064, 1591, 1495, 1425,
1402, 1352, 1273, 1093, 918, 827, 789, 692, 594 cm .
Anal. calcd for C,H;sCIN,S;: C 59.07, H 3.54, N 6.56;
found C 59.05, H 3.57, N 6.54.
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