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FhBURKRE[2,1-b][1,3, 41" 8 —HATE MBI & B K& Cdc25B #HIE

& b B
g BENY O R
oY B Om° T oEY F fEF
(I TIRRIR A2 T2 KIE 116029)
CRIEF THERE AN TR T E K% 116012)
CHEREER R EZ LSO AYIPRERE AR E L 201203)

WE  KEUREY, 410285 25 BERIENS B (Cdc25B)fE YR 2 il Rl Je it BE Rk 1, LR, 45, 8
o WERESE. DIk, 0] Cde25B VAT eI — R TR 7 k. SR ATOBRAE, S T 20 ASEN 2,6- =05 -k
E[2,1-][1,3,41HE —MERT AW 4, SR S5 4R Vilsmeier-Haack SV, it T 19 ANBIT 2,6- 05 JE-IKME[2,1-5][1,3,4]HE —
e-5-FE(S). AU IR, "H NMR FIIC 25206t 35 16 R AR Ak 540 3 B FL bni= 40 4 R 5 HEAT T SR RAE. BT & it B AR
AW 4 F 5 AT T Cde25B IS ML, Scie gl R M, TEIRAEN 5 pg/mL I, HAREAED) 4¢ X Cde25B IS
P, 12N 87.68%, HFMLAY) 40 1 5Sm HA T AF A0S, ILA0HI25 3104 55.76%F 57.69%. TATEWETE
I Cdc25B k.

R BKME[2,1-][1,3,4]E M I, Ak Cde25B

Synthesis and Cdc25B Inhibition Activity of Novel Imi-
dazo[2,1-b][1,3,4]thiadiazole Derivatives

Li, Yingjun™* Luo, Tongchuan” Jin, Kun’ Gao, Lixin®
Shao, Xin“ Sheng, Li‘ Yu, Yang® Li, Jia™*
(“ College of Chemistry and Chemical Engineering, Liaoning Normal University, Dalian 116029)
(® State Key Laboratory of Fine Chemicals, Dalian University of Technology, Dalian 116012)
(¢ State Key Laboratory of Drug Research, National Center for Drug Screening, Shanghai Institute of Materia Medica,
Chinese Academy of Sciences, Shanghai 201203)

Abstract Researches indicate that the cell division cycle 25 phosphatase B (Cdc25B) is over-expressed in various primary
human cancers including breast, colon, cervix, lung, etc. This suggests that the inhibition of Cdc25B may become a promising
strategy in oncology. In this work, twenty novel 2,6-diaryl-imidazo[2,1-b][1,3,4]thiadiazoles 4 have been synthesized by mi-
crowave-assisted method. Then nineteen novel 2,6-diaryl-imidazo[2,1-b][1,3,4]thiadiazole-5-carbaldehydes (5) have obtained
by Vilsmeier-Haack reaction. The structures of new compounds 3, 4 and 5 were characterized by IR, "H NMR spectra and
elemental analysis. The synthesized target compounds 4 and 5 were screened for Cdc25B inhibitory activities. The results
revealed that compound 4¢ showed the highest inhibitory activity against Cdc25B with percentage inhibition 87.68% at 5
pg/mL, compounds 40 and Sc showed moderate activities with percentage inhibition 55.76% and 57.69%, respectively. They
can be considered as potential candidates as novel Cdc25B inhibitors.

Keywords imidazo[2,1-b][1,3,4]thiadiazole; microwave-assisted; synthesis; Cdc25B
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(Cdc25A, Cdc25B 1 Cdc25C), BT % Fh 4 i i
HARORVE SO, A A A0 0 43 2 R R OB M Ay, I
H, Cdc25A Fl Cdc25B 1EVF 2 NS (W FL I « 45
iy TR M A AR I B R IA . DR,
Cdc25A/Cde25B J& 167 FhE ) — Mg e 7.

H 20 2l 50 FACKRINKME[2,1-5][1,3,4]8E AT
W2 G, IIEP AR R ISR 3 T SRk
S RVE WS W HE . SCERIRIE B, RIE[2,1-
bI[1,3, 41 MR AW HAT Z R A s e, ot 7
P10 Pl S E I, A, RME2,1-5][1,3,4]
WE I AN SRR R, SRR G TR 2 k2
YA HURI LY 225 1O, SR, B H Fh kAR
DA S b AR BR AR R0 Cde25B S iE M AT 5T 4.

N T AR ST T AR, A i ifik 2
H Cdc25B W& /N T AW, A TAERH
RS, AT 20 ANEIY 2,6- 05 F-IKME2,1-
b[1,3, 41 M1 4, AR5 FH4E Vilsmeier-Haack % MY,
BT 19 ANHT) 2,6- 05 FE-DR 2, 1-5][1,3,4] 06— 14
S-HEE(S). PET T HERLE4 4 A1 S X Cde25B (1
PE. BRSSPI A ik 2 WL Scheme 1.

0
Ar—Cl + HO—@—CH3@» Ar—O—@—CHgi
S

I 1a, 1b
HoNHNCNH, N
POCI, s
2a, 2b NH,
1, 3a, 3b
Ar'COCH,Br

DMF, MW

— >_</N\N N
Ar—0 />_ .
- Ar’
S/’\N
4
1 2 CHO
Vilsmeier-Haack reaction _ /N‘N
Ar—0 N—ar
S/k\N

5
Ar: 4-02NC6H4 (a); 2,4-(02N)QCGH3 (b)
Ar': see Table 1

Scheme 1

1 ZR54He
1.1 HEMRLEY 2 ISR

thE5Y) 1a, 1b Th &SR LT RE(NO,), Rl
1b S H WA, X584 N1 317, H
KMnO, (Bt b ) S A A R 15 5] 2, BT KoCr04/
H,SO, TEEAL T E T 74 2.
1.2 BEW489E8/K

%25 RIS, 14], KM SHA, ha®m 2
ANE RS Y 3a, 3b 5 (BUR) ARBUR I a-IRALZE
LM A T HAsb &9 4, B 2,6- 5% Fe-mk e
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[2,1-b][1,3,4]8E M. TE% 4 1S HLEET L Scheme 2.
M 1 g, S, sk R &
PRSIV 7= SR e . S N ALER A A, PR S
2 4 B RNAFENN, 1 SRR EIR TR SR
AU RORR, 4 R AW T RE TR, [NV AN 78 5 AT,
JIT LA S B AR ) B NI ) P 7= SR BRAG, Wik 1 &
AR~4t 177K AL T da~4j. VIS 2 208 W AR
THEBORIE SE AR, 2 A B REA I T BE
SRIS, SOVRZ ST, P R (R D).

NN NNH/\;[\BL B
_— / +
RAS)\NHZ R/(S/&NH o]

Ar'

HB
NNF/(NO moy R%N\H&OH B3
/ , —
R/Q /KNH sy A

=S sak

N— N\N
R%S/’Ll\} Ar —— R%/S/J\\N\ Ar'

Scheme 2

1.3 BfrLEW 5 HERK

A SCHR ST v, BT miaw 4 &
Vilsmeier-Haack <V, & T 19 AN 2,6- 75 k-
IKIE[2,1-5][1,3,4] 4 —I-S-FIEE 5. (HHAL A 40 WEH
B X R R S A B A B 5. XL R Vilsmeier-
Haack R 75 0KME[2,1-][1,3,4]HE - MEER[Y) S 32EAT 1)
SRR RN, Y4 Ar=2,4-(NO,),C¢H;, Ar'=4-FCgH,
F, el P B KT, R IR [2,1-6][1,3,4] W MR | e
T AR R, S AE T AT S AR S B, AT i
A REAG B Y. 1) 25 I L (174,
1.4 BirkE4 4 05 HERHE

A AMEE TTE 3252~3272 e ' Z A1 v A
W "H NMR i 6 7.95~10.29 2 [a] K M 5t 1
[C(5)—H]UE 1 H BT i 2 H ARk 59 da~4t 4544,
HHZLAM G LR 1661~1696 cm ™' 2 [A] ¥ ve—o W fFT H B
FT'H NMR 1 6 10.11~10.31 2 [\ FE 7 F(CHO) I
I AT # E H bR A4 Sa~5s 4544,
1.5 SE¥IEN

o e B AR A 4 B8 JE4T T Cde25B 1
TEPEMYLRE, SR g AR 1 R 1A, IR
WREN S ug/mL I, HErb &) 4 %} Cde25B (MG
PEfe s, R4 87.68%, HArb &) 40 1 5m A4
SR TE, HANHI 0 55.76%F 57.69%. W
SEERGIEVEI SR, nTLUR I, KM — IR 1Y
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R DRI T 2,6- 77 HE-DKME(2,1-b][1,3,4]WE M) & A%
Jet Cde25B (14 E

Table 1 Synthesis of 2,6-diaryl-imidazo[2,1-b][1,3,4]-thiadia-
zoles under MW and Cdc25B inhibition activity

Compd. Ar Ar' Yield/%  #IHIZE /%
4a 4-02NC6H4 C6H5 56.2 441£3.27
4b 4-O,NC4Hy 4-CH;0C4H, 67.2 3.78+5.99
4c  4-O,NC¢Hy 4-BrC¢Hy 59.0 87.68 £0.64

4d 4-O,NCg¢H,4
4e 4-02NC6H4

4-CIC¢H,
4-FC¢H,4

52.4 (17.5)% 19.48+0.85
62.0 (12.9)* 0.15%+3.01

4f 4-O,NCgH,  3-O,NCeH,  70.5 0.6940.51
4g 4-ONCH,  4-O,NCgH, 717 7.1940.02
4h 4-O,NCH,  4-Ph-CeH,  70.8 427+11.24
4i 4-O,NCH,  2-CjoH, 71.4 3.96£0.60
X
4j 4-0,NCH, ©f\£ 54.1 5.56-£4.47
(0) (0]
4k 2,4-(0,N),CeH; CoHs 17.7 27.4446.89
41 24-(0.N),CeH; 4-CH;0CGH, 21.9 26274235
4m 24-(O,N),CeH; 4-BrCeH, — 33.7 11.75+ 1.41
4n  24-(ON),CeH; 4-CIC(H,  23.7 15.40+2.41
40 2,4-(0.N),CeH; 4-FCoH, 478 55.76+2.36
4p 24-(O:N),CeH; 3-O.NCgH, 37.5 35.68+£3.67
4q 24-(ON),CH;y 4-O,NCeH,  24.6 42.79+1.13
4r  24-(O,N),CeH; 4-Ph-CiHy 693 11.67+0.71
4s  2,4-(0,N),CeH; 2-C oH, 24.9 11.38+2.82
X
4t 2,4-(02N)2C6H3©f\£ 33.1 16.08+2.05
(0) (6]
5a 4-O,NCH,  CeHs 67.4 3.33£2.70
5b  4-O,NCH,  4-CH;0C¢H, 66.9 9.4540.94
5S¢ 4-O,NCgH,  4-BrCH, 646 3.70£4.72
5d 4-O,NCH,  4-CICH,  57.1 3.00£2.59
Se 4-O,NCgH,  4-FCoH, 73.9 11.63+4.68
5f 4-O,NCgH,  3-O.NCeH, 717 1.8540.17
5¢ 4-O,NCH,  4-O,NCeH,  65.6 15.50+2.61
Sh 4-O,NC¢H,  4-PhCH, 722 6.12£0.28
5i 4-0,NCH,  2-CjoH, 54.5 2.2940.35
X
5§ 4-0,NCH, @fj: 80.8 12.36+1.02
(0) (6]
5k 2,4-(0,N),CeH; CoHs 71.3 1.1540.52
51  2,4-(0.N),C¢H; 4-CH;0C¢H, 71.4 0.4242.17
5m  2,4-(O,N),CH; 4-BrCeH, — 59.6 57.6943.35
Sn 24-(ON),CeH; 4-CIC(H,  58.6 1.5245.14
50 24-(0.N),CeH; 3-O.NCgH, 713 15.61+5.92
5p  24-(0N),CeH; 4-O,NCeH, 714 1.9846.25
5q 24-(ON),C¢H; 4-Ph-CeH,  66.6 13.08+3.87
Sr 2,4-(0,N),CeH; 2-C oH, 58.6 5.1542.03
X
5s 2,4-(02N)2C6H3©f\£ 71.3 36.89+4.26
(0) (6]

CNBAIAL G A YIRS IR SR ik S AT R N 4
fF: a4y 3 H5HIARE a-BARK ZF46 75, 75 EtOH H Rl 18 h. © HArfk
GYNMERIE R 5 pg/mL, ¥ET DMSO 1y %244 Na;V0,,
ICs50=(0.4220.04) pmol-L ",

FILMALE S I BT Ar' EICIE R A0
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TEERIAT S0, LG 4e XF Cde25B [KIHMARINE ME B i,
ELIDR P B MR B[] S-S 5 | N TS R 3 54 ) 9 1 K
KBTI, 4¢ A1 5c, 4¢ A1 Sm); BRI IFIEE R E
5 PR35 B B AR S 1 B (AL 4¢ 71 40, 4c¢ A1 4m). HFrtk
W) 4c, 40 F1 Sm JEETEM Cde25B .

2 it

ARG T 20 ANER 2,6- 57 He-BKME[2,1-b][1,3,4]
WE T MRTAY) da~4t F1 19 ANFH 2,6- 5 HE-pkmk
[2,1-b][1,3,4]ME —Me-5-FIEE Sa~5s, JEXFHBHT T 454
FAIELL K Cde25B FHIHEPEMR. S2at s R, fEik
JEH 5 ng/mL I, HEsbE4) 4e X Cde25B [HHlG
de, FHIE A 87.68%, HARELEY) 40 1 Sm H A7 4%
(A EIEPE, FLAMHIZ 50 55.76%H1 57.69%. Al
JEVEAER Cde25B M.

3 XBEH
3.1 XE5RH

1038 X-5 TAORs O e A B T AR SR E); fl [
TENSOR 27 %Y FT-IR £L4MGiE%, WGH-30 B AL
A3t ETE, KBr & fr; 351 Varian INOVA 400MHz
¥ g 3L AR AL, 1 E BRUKER 500MHz #% i L 41X,
DMSO-do/CDCl; J#%5, TMS Jj#s; #%[E Elementar
A#] Vario EL BUICE NI bt R RHE A A7 B
A ) XH-100B 75 H i Bl Ak 25 B/ AR B

2t T FHARGRIS O T B R A B i 24
32 EVHIERN
3.2.1  F a4 69 A,

TS FEER DI 405 I H R ()R 2,5- L
R-1,3,4-E 1 (3) 122 SR A . 1a: mup. 67.5~68.2
COCBMERY: 69~70 C); 1b: m.p. 92.8~93.6 ‘C(3CHik
821 93.0 °C). 2a: m.p. 237.5~239.5 ‘CCCHkE: 245
‘C); 2b: m.p. 255.7~257.0 ‘CCCHAE™): 260~263 C).
i &4 3a F1 3b L&)

WEY) 3a: 15 0472 g, RIERR, 7% 82.5%,
m.p. 227.6~231.0 °C; 'H NMR (500 MHz, DMSO-d) §:
7.23 (d, J=11.0 Hz, 2H, ArH), 7.28 (d, J=11.0 Hz, 2H,
ArH), 7.46 (brs, 2H, NH,), 7.86 (d, J=11.3 Hz, 2H, ArH),
8.28 (d, J=11.3 Hz, 2H, ArH); IR (KBr) v: 3272, 3108,
1610, 1588, 1518, 1488, 1468, 1346, 1242 cm '. Anal.
caled for C4H;(N4O3S: C 53.50, H 3.21, N 17.82; found C
53.26, H 3.39, N 17.96.

& 3b: 150.574 g, BEKR, 775 87.8%, m.p.
200.0~200.9 °C;'H NMR (500 MHz, DMSO-dg) J: 7.33
(d, J=9.4 Hz, 1H, ArH), 7.38 (d, J=8.8 Hz, 2H, ArH),
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7.92 (d, J=8.8 Hz, 1H, ArH), 8.48 (dd, J=9.4, 2.8 Hz,
1H, ArH), 7.55~8.80 (brs, 2H, NH,), 8.93 (d, J=2.8 Hz,
1H, ArH); IR (KBr) v: 3252, 3104, 1638, 1600, 1536,
1502, 1480, 1348, 1272 cm™'. Anal. calcd for C;;HoNsOsS:
C 48.80, H 2.52, N 19.49; found C 46.99, H 2.67, N 19.28.
322 Hirtodh 4 696 RaB %

1] 50 mL T8 1) = G 4K A 0.7 mmol 14
H W) 3 YT R (R AR IR o-1R AR BRI 2
mL DMF. 600 W, 90 ‘C&AF NFES 20 min. X
AR, SO 8 mL /K, PR E A 7S
IPRRE, H T FHAEA Nay,COs KV AW pH="7~
8, Hhuk, WKk, T4 DMF #4545, B33 HFrb
HWEE.

2-[4-(4- fiFf Jk oK A D )] R A -6 % Ak - K e [2,1-
b][1,3,4]WE —Mi(4a): 74 0.163 g, W E SR A. mp.
248.4~249.8 ‘C; 'H NMR (400 MHz, CDCLy) 6: 7.14 (d,
J=9.2 Hz, 2H, ArH), 7.23 (d, J=8.8 Hz, 2H, H-1), 7.34
(t, J=7.4 Hz, 1H, Ar'H), 7.45 (t, J=7.6 Hz, 2H, Ar'H),
7.86 (d, J=7.2 Hz, 2H Ar'H), 7.96 (d, J=8.8 Hz, 2H,
H-2), 8.07 (s, 1H, imidazole-H), 8.28 (d, J=8.8 Hz, 2H,
ArH); IR (KBr) v: 3112, 3080, 1608, 1588, 1522, 1492,
1474, 1346, 1258 cm !, Anal. caled for C,H14N,O5S: C
63.76, H 3.40, N 13.52; found C 63.58, H 3.29, N 13.67.

2-[4-(4-fif FE TR 58 6 ) PR - 6-(4- F AR JE A% 3k ) -k
[2,1-b][1,3,4]WE M (4b): 15 0209 g, B (O EFIR & 4.
m.p. 256.8~259.6 ‘C; 'H NMR (400 MHz, CDCl;) §:
3.86 (s, 3H, CH;0), 6.98 (d, J=8.8 Hz, 2H, Ar'H), 7.13 (d,
J=9.2 Hz, 2H, ArH), 7.22 (d, J=8.4 Hz, 2H, H-1), 7.78
(d, J=8.4 Hz, 2H, H-2), 7.95 (d, J=8.8 Hz, 2H, Ar'H),
7.98 (s, 1H, imidazole-H), 8.28 (d, J=9.2 Hz, 2H, ArH);
IR (KBr) v: 3148, 3084, 2932, 2848, 1614, 1590, 1520,
1508, 1490, 1470, 1342, 1252 cm™'; Anal. caled for
C»3H N4O,S: C 62.51, H 3.63, N 12.61; found C 62.74, H
3.45,N 12.41.

2-[4-(4- T FE R AU I ) R J-6-(4- R 2R HE ) - K e 2, 1-
bI[1,3,4] 186 — M (4¢): 15 0204 g, K OF K. mp.
236.1~238.6 ‘C; 'H NMR (400 MHz, CDCLy) 6: 7.12 (d,
J=9.2 Hz, 2H, ArH), 7.17 (d, J=8.8 Hz, 2H, Ar'H), 7.67
(d, J=8.0 Hz, 2H, H-1), 7.77 (d, J=8.8 Hz, 2H, Ar'H),
7.90 (d, J=8.4 Hz, 2H, H-2), 8.28 (d, J=9.2 Hz, 2H,
ArH), 10.29 (s, 1H, imidazole-H); IR (KBr) v: 3110, 3029,
1607, 1586, 1519, 1497, 1487, 1469, 1345, 1248 cm .
Anal. calcd for C,,H3BrN,O5S: C 53.56, H 2.66, N 11.36;
found C 53.69, H 2.87, N 11.45.

2-[4-(4-Tii HE A A8 L) R F-6-(4- S AR L ) - Ik k[ 2,1-

328 http://sioc-journal.cn/
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b[1,3,4]WE —Mx(4d): 75 0.165 g, ¥ (A IR EA. mop.
233.0~234.4 °C; 'H NMR (400 MHz, CDCl5) 6: 7.30 (d,
J=9.2 Hz, 2H, ArH), 7.39 (d, J=8.8 Hz, 2H, Ar'H), 7.49
(d, J=8.4 Hz, 2H, H-1), 7.92 (d, J=8.4 Hz, 2H, H-2),
8.06 (d, J=8.8 Hz, 2H, Ar'H), 8.31 (d, J=9.2 Hz, 2H,
ArH), 8.81 (s, 1H, imidazole-H); IR (KBr) v: 3132, 3084,
1612, 1588, 1516, 1490, 1470, 1344, 1250 cm '. Anal.
calcd for Cp,H3CIN4O;S: C 58.87, H 2.92, N 12.48; found
C 58.61, H 3.06, N 12.70.

2-[4-(4- fif§ Fk 2K 0 BE )] 2K JE -6-(4- B A Ik ) ok m
[2,1-b][1,3,4]WE —i(de): 15 0.188 g, Ai o iR 14,
m.p. 251.1~252.6 ‘C; 'H NMR (400 MHz, CDCl;) §:
7.23~7.33 (m, 4H, H-1, ArHX2), 7.40 (d, J=9.2 Hz,
2H, ArH), 7.90~7.98 (m, 2H, Ar'H), 8.07 (d, J=8.8 Hz,
2H, H-2), 8.31 (d, J=9.2 Hz, 2H, ArH), 8.77 (s, 1H, imi-
dazole-H); TR (KBr) v: 3116, 3088, 1608, 1590, 1514,
1490, 1476, 1340, 1254 cm . Anal. caled for CypH;5F-
N,0sS: C 61.11, H 3.03, N 12.96; found C 60.89, H 2.91,
N 12.80.

2-[4-(4- i 5 2R A )] AR i -6-(3- il ik O 0 )— Ik g
[2,1-b][1,3,4] M W(4f): 13 0227 g, oo AEIR A A4,
m.p. 253.2~254.7 ‘C; 'H NMR (400 MHz, CDCl;) §:
7.15 (d, J=9.2 Hz, 2H, ArH), 7.24 (d, J=8.0 Hz, 2H,
H-1), 7.63 (t, J=8.0 Hz, 1H, ArH), 7.97 (d, J=8.4 Hz,
2H, H-2), 8.18 (d, J=8.0 Hz, 1H, Ar'H), 8.20 (s, 1H, imi-
dazole-H), 8.24 (d, J=8.0 Hz, 1H, ArH), 8.29 (d, J=9.2
Hz, 2H, ArH), 8.68 (s, 1H, Ar'H); IR (KBr) v: 3157, 3079,
1607, 1586, 1490, 1476, 1340, 1248 cm ™ '. Anal. calcd for
C2H3N505S: C 57.51, H 2.85, N 15.24; found C 57.36, H
3.09, N 15.43.

2-[4-(4- i ik 2R A0 )] 4% i -6-(4- i ik 4 )~ Ik g
[2,1-b][1,3,4]E M (4g): 15 0231 g, F O H KA. mp.
285.3~286.6 ‘C; '"H NMR (400 MHz, CDCLy) 6: 7.15 (d,
J=8.4 Hz, 2H, ArH), 7.24 (d, J=9.2 Hz, 2H, Ar'H), 7.97
(d, J=8.4 Hz, 2H, H-1), 8.01 (d, J=8.4 Hz, 2H, H-2),
8.21 (s, 1H, imidazole-H), 8.28 (d, J=8.8 Hz, 2H, Ar'H),
8.30 (d, J=8.0 Hz, 2H, ArH); IR (KBr) v: 3116, 3084,
1600, 1588, 1516, 1490, 1476, 1340, 1248 cm '. Anal.
caled for C»,H3Ns505S: C 57.51, H 2.85, N 15.24; found C
57.68,H2.72, N 15.13.

2-[4-(4-FiFd 1k R A B )] R Ak -6- T R Bk — K M [2,1-D) -
[1,3,4]HE - M:(4h): 15 0.243 g, FETEO AR AA. mp.>
280 ‘C; 'H NMR (400 MHz, CDCl;) §: 7.16 (d, J=8.8
Hz, 2H, ArH), 7.25 (d, J=7.2 Hz, 2H, Ar'H), 7.38 (t, J=
7.2 Hz, 1H, Ar'H), 7.46 (t, J=7.6 Hz, 2H, Ar'H), 7.65 (d,
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J=8.0 Hz, 2H, Ar'H), 7.72 (d, J=8.0 Hz, 2H, H-1), 7.94
(d, J=8.0 Hz, 2H, Ar'H), 7.97 (d, J=8.8 Hz, 2H, H-2),
8.12 (s, 1H, imidazole-H), 8.29 (d, /=9.2 Hz, 2H, ArH);
IR (KBr) v: 3132, 3084, 1608, 1590, 1512, 1492, 1474,
1344, 1248 cm™'. Anal. calcd for CoH;sN4O5S: C 68.56, H
3.70, N 11.42; found C 68.67, H 3.89, N 11.19.

2-[4-(4- i 5 R A8 )] 2R 3 -6-(2- 2% k) K M [2,1-
bI[1,3,410E —M(4i): 13 0.232 g, W OERIR A, mp.
>280 ‘C; "H NMR (400 MHz, CDCly) 8: 7.16 (d, J=9.2
Hz, 2H, ArH), 7.26 (d, J=8.4 Hz, 2H, H-1), 7.48~7.58
(m, 2H, ArH), 7.84~7.91 (m, 2H, Ar'H), 7.95 (d, J=8.0
Hz, 2H, Ar'H), 7.99 (d, J=8.4 Hz, 2H, H-2), 8.20 (s, 1H,
imidazole-H), 8.30 (d, /J=9.2 Hz, 2H, ArH), 8.42 (s, 1H,
Ar’H); IR (KBr) v: 3144, 3056, 1602, 1590, 1514, 1490,
1470, 1344, 1248 cm™ . Anal. caled for CoH ¢N4O5S: C
67.23, H 3.47, N 12.06; found C 66.98, H 3.68, N 11.86.

2-[4-(4-TiF R AU ) R J -6~ T 3 AL - KM 2,1-
b][1,3,4]ME —¥s(4j): 73 0.183 g, W OEDIRERK. m.p.
>280 ‘C; "H NMR (400 MHz, CDCly) 8: 7.15 (d, J=9.2
Hz, 2H, ArH), 7.24 (d, J=8.4 Hz, 2H, H-1), 7.34 (t, J=
8.0 Hz, 1H, Ar'H), 7.40 (d, J=8.0 Hz, 1H, Ar'H), 7.56 (t,
J=8.0 Hz, 1H, Ar'H), 7.66 (d, J/=8.0 Hz, 2H, Ar'H), 7.97
(d, J=8.4 Hz, 2H, H-2), 8.28 (d, J=9.2 Hz, 2H, ArH),
8.70 (s, 1H, imidazole-H), 8.77 (s, 1H, Ar'H); IR (KBr) v:
3120, 3084, 1716, 1610, 1590, 1518, 1492, 1478, 1352,
1252 cm™ !, Anal. caled. for CpsH;N,OsS: C 62.24, H 2.92,
N 11.61; found C 62.38, H2.77, N 11.78.

2-[4-(2,4- i B R AR HE )] R B -6- DR - K 2,1
bI[1,3,4]ME — M (4k): 74 0.057 g, ¥ A A, mp.
239~241 °C; 'H NMR (400 MHz, CDCl5) 6: 7.19 (d, J=
9.2 Hz, 1H, ArH), 7.29 (d, J=8.8 Hz, 2H, H-1), 7.34 (t,
J=17.6 Hz, 1H, Ar'H), 7.45 (t, 7.6 Hz, 2H, Ar'H), 7.86 (d,
J=7.2 Hz, 2H, Ar'H), 8.01 (d, J=8.0 Hz, 2H, H-2), 8.09
(s, 1H, imidazole-H), 8.42 (dd, J=8.8, 2.4 Hz, 1H, ArH),
8.91 (d, J=2.4 Hz, 1H, ArH); IR (KBr) v: 3104, 3032,
1610, 1596, 1540, 1473, 1348, 1270 cm ™ '. Anal. caled for
C2H3N505S: C 57.51, H 2.85, N 15.24; found C 57.28, H
3.01, N 14.99.

2-[4-(2,4- A HE R AR L) A KRS -6-(4- FH AR L R ) - Ik
Me[2,1-b][1,3,4]5E - M(4D): 73 0.075 g, RHLLEO IR SR AA.
m.p. 237.3~239.0 °C; '"H NMR (400 MHz, DMSO-d;) :
3.82 (s, 3H, CH;0), 7.08 (d, J=8.8 Hz, 2H, Ar'H), 7.43 (d,
J=9.6 Hz, 1H, ArH), 7.49 (d, J=8.4 Hz, 2H, H-1), 7.92
(d, J=8.4 Hz, 2H, Ar'H), 7.95 (s, 1H, imidazole-H), 8.12
(d, J=8.4 Hz, 2H, H-2), 8.52 (dd, J=8.8, 2.9 Hz, 1H,
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ArH), 8.95 (d, J=2.9 Hz, 1H, ArH); IR (KBr) v: 3107,
3082, 2926, 2855, 1604, 1572, 1536, 1501, 1483, 1348,
1273 cm™ . Anal. caled. for Co3H;sNsOgS: C 56.44, H 3.09,
N 14.31; found C 56.60, H 2.89, N 14.13.

2-[4-(2,4- A BE A )] R HE-6-(4- TR R L )~ K e
[2,1-b][1,3,4]E — M (4m): 73 0.127 g, B0 RS,
m.p. 246.1~248.5 ‘C; 'H NMR (400 MHz, CDCl;) ¢
7.19 (d, J=9.2 Hz, 1H, ArH), 7.28 (d, J=8.4 Hz, 2H,
H-1), 7.73 (d, J=8.4 Hz, 2H, Ar'H), 8.01 (d, J=8.4 Hz,
2H, H-2), 8.07 (s, 1H, imidazole-H), 8.42 (dd, J=9.2, 2.4
Hz, 1H, ArH), 8.91 (d, J=2.4 Hz, 1H, ArH); IR (KBr) v:
3149, 3082, 1597, 1526, 1472, 1345, 1259 cm . Anal.
calcd for C,H3BrNsOsS: C 49.08, H 2.25, N 13.01; found
C 49.36, H 2.50, N 13.15.

2-[4-(2,4- A HE R AR ) R i -6-(4- SR S ) - K
[2,1-b][1,3,4]WE M (4n): 15 0.082 g, 204 )7 IR dl 4.
m.p. 250~253 ‘C; '"H NMR (400 MHz, CDCl;) d: 7.19
(d, J=9.6 Hz, 1H, ArH), 7.28 (d, J=8.4 Hz, 2H, H-1),
7.41 (d, J=8.4 Hz, 2H, Ar'H), 7.79 (d, J=8.0 Hz, 2H,
Ar'H), 8.00 (d, J=8.4 Hz, 2H, H-2), 8.06 (s, 1H, imida-
zole-H), 8.41 (dd, J=9.6, 2.8 Hz, 1H, ArH), 8.90 (d, J=
2.8 Hz, 1H, ArH); IR (KBr) v: 3107, 3082, 1611, 1593,
1526, 1487, 1469, 1345, 1281 cm™'. Anal. caled. for
C2,H3CIN5O5S: C 53.50, H 2.45, N 14.18; found C 53.38,
H2.62, N 14.28.

2-[4-(2,4- il HE 2R A B )] R B -6-(4- R )~ ok e
[2,1-b][1,3,4]HE —M:(do): 13 0.160 g, FRAKEERIR G
m.p. 258.2~259.7 ‘C; 'H NMR (400 MHz, CDCl;) §:
7.13 (t, J=8.6 Hz, 2H, ArH), 7.19 (d, J=9.2 Hz, 1H,
ArH), 7.28 (d, J=8.8 Hz, 2H, H-1), 7.82 (dd, J=8.8, 5.4
Hz, 2H, Ar'H), 8.00 (d, J/=8.8 Hz, 2H, H-2), 8.02 (s, 1H,
imidazole-H), 8.41 (dd, J=9.2, 2.8 Hz, 1H, ArH), 8.90 (d,
J=2.4 Hz, 1H, ArH); IR (KBr) v: 3111, 3086, 1607, 1596,
1522, 1487, 1473, 1348, 1277 ¢cm '. Anal. caled for
C2H3FN;OsS: C 55.35, H 2.53, N 14.67; found C 55.16,
H2.41,N 14.43.

2-[4-(2,4- A RE R AR | A -6~ (B L R Ik ) - K e
[2,1-b][1,3,4]8E I (4p): 75 0.132 g, HFHOHIEK. mp.
265.7~267.7 ‘C; '"H NMR (400 MHz, CDCl3) 6: 7.20 (d,
J=8.8 Hz, 1H, ArH), 7.29 (d, J=9.2 Hz, 2H, H-1), 7.61
(t, J=8.0 Hz, 1H, Ar'H), 8.02 (d, J=8.4 Hz, 2H, H-2),
8.13~8.22 (m, 3H, imidazole-H, Ar'HX2), 8.42 (dd, J=
9.2, 2.8 Hz, 1H, ArH), 8.69 (s, 1H, Ar'H), 8.91 (d, J=2.8
Hz, 1H, ArH); IR (KBr) v: 3104, 3086, 1611, 1600, 1522,
1476, 1345, 1270 cm™'. Anal. caled for Cy,H;3NgO,S: C
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52.38, H 2.40, N 16.66; found C 52.14, H 2.50, N 16.44.

2-[4-(2,4- T A AR I ) | IR -6-(4- it A )bk s
[2,1-b][1,3,4]E — M (4q): 73 0.087 g, LR K. mp.
269.9~271.9 ‘C; '"H NMR (400 MHz, CDCl5) d: 7.20 (d,
J=9.2 Hz, 1H, ArH), 7.29 (d, J=8.8 Hz, 2H, H-1), 8.01
(d, J=8.8 Hz, 2H, Ar'H), 8.01 (d, J=8.8 Hz, 2H, H-2),
8.21 (s, 1H, imidazole-H), 8.30 (d, /=8.4 Hz, 2H, Ar'H),
8.42 (dd, J=9.2, 2.8 Hz, 1H, ArH), 8.91 (d, J=2.8 Hz,
1H, ArH); IR (KBr) v: 3104, 3054, 1600, 1536, 1476,
1341, 1266 cm ™. Anal. caled for C,H 3N¢O,S: C 52.38, H
2.40, N 16.66; found C 52.52, H 2.58, N 16.53.

2-[4-(2,4- HH AR R AR R ) R I -6- G R L - K e[ 2,1-
b[1,3,4]WE —s(4r): 15 0.260 g, FAwita FoiREhAA. mop.
>280 ‘C; '"H NMR (400 MHz, CDCl3) d: 7.20 (d, J=8.8
Hz, 1H, ArH), 7.28 (d, J=8.8 Hz, 2H, H-1), 7.37 (t, J=
7.2 Hz, 1H, Ar'H), 7.47 (t, J=7.2 Hz, 2H, Ar'H), 7.65 (d,
J=8.0 Hz, 2H, Ar'H), 7.69 (d, J=6.8 Hz, 2H, Ar'H), 7.93
(d, J=8.0 Hz, 2H, Ar'H), 8.02 (br s, 2H, H-2), 8.12 (s, 1H,
imidazole-H), 8.42 (d, J=8.8 Hz, 1H, ArH), 8.90 (s, 1H,
ArH); IR (KBr) v: 3121, 3100, 1614, 1600, 1540, 1469,
1345, 1259 cm™'. Anal. caled for CogH sNsOsS: C 62.80, H
3.20, N 13.08; found C 62.57, H 3.09, N 13.34.

2-[4-(2,4- HF B 2R AU R )] R Dk -6-(2- 28 Ak ) K M
[2,1-b][1,3,4]WE — W (4s): 15 0.089 g, 2 €A 7R of 4.
m.p.>280 ‘C;'H NMR (400 MHz, CDCl;) 6: 7.20 (d, J=
9.2 Hz, 1H, ArH), 7.30 (d, J=8.4 Hz, 2H, H-1), 7.46~
7.55 (m, 2H, Ar'H), 7.86 (d, J=9.2 Hz, 1H, Ar'H), 7.89~
7.95 (m, 3H, Ar'H), 8.03 (d, J=8.8 Hz, 2H, H-2), 8.20 (s,
1H, imidazole-H), 8.40 (s, 1H, Ar'H), 8.42 (dd, J=9.2, 2.8
Hz, 1H, ArH), 8.92 (d, J=2.8 Hz, 1H, ArH); IR (KBr) v:
3143, 3090, 1611, 1597, 1533, 1469, 1345, 1266 cm .
Anal. caled for C,sH¢NsOsS: C 61.29, H 2.97, N 13.75;
found C 61.44, H 2.75, N 13.58.

2-[4-(2,4- " RH B R AL R HE -6- A 3% -k e
[2,1-b][1,3,4]ME —Mx(4t): £3 0.122 g, AR R. mp.>
280 ‘C; 'H NMR (400 MHz, CDCly) d: 7.19 (d, J=9.2
Hz, 1H, ArH), 7.28 (d, J=8.8 Hz, 2H, H-1), 7.33 (t, J=
7.2 Hz, 1H, Ar'H), 7.40 (d, J=8.4 Hz, 1H, Ar'H), 7.54 (t,
J=17.8 Hz, 1H, ArH), 7.63 (d, J=7.6 Hz, 1H, Ar'H), 8.02
(d, J=8.0 Hz, 2H, H-2), 8.42 (dd, J=8.4, 2.4 Hz, 1H,
ArH), 8.63 (s, 1H, imidazole-H), 8.76 (s, 1H, Ar'H), 8.91
(d, J=2.4 Hz, 1H, ArH); IR (KBr) v: 3200, 3082, 1717,
1611, 1597, 1526, 1473, 1345, 1266 cm™'. Anal. calcd for
C,sH14N5O-S: C 56.93, H 2.48, N 13.28; found C 57.04, H
2.63, N 13.40.
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41 50 mL = - I 2 mL DMF, #K7K
WAHIZ 0~5 °C. /)5, N 0.15 mL POCl;, 421l
KNI IEREEE 0~5 C. §il s e 5 4k 445 FE 10 min.
ZJa, HIARF A 0.5 mmol tb&Y) 4. JFAE 0~5
CTHFE 0.5 h 5, e FHPE | h 5 Bl
60 F190 C R4tk 1 M13.5 h. NG, RN
BN 27 10 g BEVKIT) 50 mL /Needfh, FZE74 K
PRYE RN, PRYEIA FENNBERR . BERE . Tl
1, FRRIEDIRS 2 sbedt b, FHAEA Nay,COs K WL I
T pH=7~8, ik, AKhvE, T, DMF H45 5.

2-[4-(4- FiF K5 oK AR KR )] A AL -6- 2R — K Mk [2,1-
b][1,3,4]HE —Mp-5-HIEE(5a): 13 0.149 g, HEOMR, I
67.4%. m.p. 232.1~2340 C; 'H NMR (400 MHz,
CDCly) 8: 7.14 (d, J=9.2 Hz, 2H, ArH), 7.24 (d, J=8.8
Hz, 2H, H-1), 7.45~7.60 (m, 3H, Ar'H), 7.90 (d, J=7.6
Hz, 2H Ar'H), 8.05 (d, J=8.8 Hz, 2H, H-2), 8.28 (d, J=
9.6 Hz, 2H, ArH), 10.12 (s, 1H, CHO); IR (KBr) v: 3075,
1664, 1607, 1586, 1519, 1504, 1472, 1337, 1252 cm .
Anal. caled for Cy3H14N4O4S: C 62.44, H 3.19, N 12.66;
found C 62.61, H 3.08, N 12.51.

pRCRCRIE SR DIES FICREIR =8 SRy :
[2,1-b][1,3,4]HE —M:-5-FE(Sb): 19 0.158 g, fFiE skl
IREAE, E 66.9%. mp. 233.1~234.6 ‘C; 'H NMR
(400 MHz, CDCLy) 6: 3.90 (s, 3H, CH;0), 7.05 (d, J=38.4
Hz, 2H, Ar'H), 7.14 (d, J=8.8 Hz, 2H, ArH), 7.24 (d, J=
8.4 Hz, 2H, H-1), 7.90 (d, J=8.8 Hz, 2H, Ar'H), 8.04 (d,
J=8.4 Hz, 2H, H-2), 8.28 (d, J=8.8 Hz, 2H, ArH), 10.11
(s, 1H, CHO); IR (KBr) v: 3079, 2962, 2841, 1672, 1600,
1583, 1519, 1483, 1345, 1248 cm '. Anal. caled for
Co4H¢N4OsS: C 61.01, H 3.41, N 11.86; found C 60.80, H
3.60, N 11.74.

2-[4-(4- fiFg K TR S FE )] IR FE -6-(4- IR R JE )— K
[2,1-b][1,3,4]8E — Me-5-FIEE(5¢): 15 0.168 g, #OHA,
WK 64.6%. m.p. 226.3~228.3 C; '"H NMR (400 MHz,
CDCL) 6: 7.15 (d, J=9.2 Hz, 2H, ArH), 7.25 (d, J=8.4
Hz, 2H, H-1), 7.66 (d, J=8.4 Hz, 2H, Ar'H), 7.87 (d, J=
8.4 Hz, 2H, Ar'H), 8.04 (d, J=8.8 Hz, 2H, H-2), 8.29 (d,
J=9.2 Hz, 2H, ArH), 10.16 (s, 1H, CHO); IR (KBr) v:
3090, 1696, 1604, 1586, 1515, 1501, 1473, 1341, 1245
cm . Anal. caled for Co3H 3BrN,O,S: C 52.99, H 2.51, N
10.75; found C 53.10, H 2.65, N 10.95.

2-[4-(4-Frf FE R AU ) ) R JE -6-(4- SR IR ) - K Ik 2,1
b][1,3,4]-5-HEE(5d): 13 0.136 g, HEOHUR A, Bk
57.1%. m.p. 235.6~237.6 ‘C; 'H NMR (400 MHz,
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CDCly) 8: 7.14 (d, J=9.2 Hz, 2H, ArH), 7.24 (d, J=8.8
Hz, 2H, H-1), 7.50 (d, J=8.4 Hz, 2H, Ar'H), 7.94 (d, J=
8.4 Hz, 2H, H-2), 8.04 (d, J=8.8 Hz, 2H, Ar'H), 8.29 (d,
J=9.2 Hz, 2H, ArH), 10.16 (s, 1H, CHO); IR (KBr) v:
3084, 1688, 1608, 1587, 1511, 1491, 1475, 1342, 1247
cm ', Anal. caled for Co3H5CIN,O,4S: C 57.93, H 2.75, N
11.75; found C 58.19, H 2.66, N 11.56.

2-[4-(4- Tl FE R AU HE ) | R J-6-(4- T R 56 ) - K e 2, 1-
b][1,3,4]ME —M-5-HIEE(Se): 73 0.170 g, FITOERIRGIA,
R 73.9%. m.p. 246.0~247.5 C; '"H NMR (400 MHz,
CDCly) d: 7.15 (d, J=9.2 Hz, 2H, ArH), 7.18~7.30 (m,
4H, H-1, Ar'H), 7.97 (dd, J=8.6, 5.4 Hz, 2H, Ar'H), 8.05
(d, J=8.4 Hz, 2H, H-2), 8.29 (d, J=9.6 Hz, 2H, ArH),
10.14 (s, 1H, CHO); IR (KBr) v: 3082, 1689, 1604, 1586,
1512, 1493, 1476, 1337, 1252 cm”'. Anal. caled for
Ca3H3FN,O,S: C 60.00, H 2.85, N 12.17; found C 59.82,
H2.62, N 12.28.

2-[4-(4- Tt % 400 3 )] 2 -6-(3- i 2 ) ok
[2,1-b][1,3,4]HE —Me-5-HIEE(S): 3 0.175 g, a2l ik
s, IR 71.7%. m.p. 245.7~247.8 ‘C; '"H NMR (400
MHz, CDCl3) : 7.16 (d, J=8.8 Hz, 2H, ArH), 7.20~7.40
(m, 2H, H-1), 7.72 (t, J=8.0 Hz, 1H, Ar'H), 8.06 (d, J=
8.4 Hz, 2H, H-2), 8.30 (d, J=9.2 Hz, 2H, ArH), 8.34 (d,
J=7.6 Hz, 1H, Ar'H), 8.47 (d, J=8.0 Hz, 1H, Ar'H), 9.00
(s, IH, Ar'H), 10.31(s, 1H, CHO); IR (KBr) v: 3079, 1668,
1607, 1586, 1522, 1490, 1469, 1341, 1248 cm . Anal.
calcd for Cy3H3N504S: C 57.67, H 2.69, N 14.37; found C
57.45, H2.86,N 14.51.

2-[4-(4- FiF§ 2k TR B Ik )] 2K K -6-(4- il i 2 3 )~ I
[2,1-b][1,3,4]8E —ME-5-E(5g): 13 0.160 g, HkA,
W& 65.6%. m.p. 252.4~254.0 C; '"H NMR (400 MHz,
CDCly) 0: 7.17 (d, J=9.2 Hz, 2H, ArH), 7.26 (d, J=8.4
Hz, 2H, H-1), 8.05 (d, J=8.4 Hz, 2H, Ar'H), 8.30 (d, J=
8.8 Hz, 4H, ArH X2, H-2), 8.38 (d, J=8.4 Hz, 2H, ArH),
10.30 (s, 1H, CHO); IR (KBr) v: 3082, 1678, 1600, 1583,
1515, 1490, 1473, 1341, 1245 cm '. Anal. caled for
Ca3H13N506S: C 57.67, H 2.69, N 14.37; found C 57.51, H
2.56,N 14.19.

2-[4-(4- 1iF§ 5 DR A BE )] O 2 -6- B O R — Ik e [2,1-
b][1,3,4]WE —-5-FIE(Sh): 150.187 g, KRR, X
K 72.2%. m.p. 233.6~234.7 ‘C; '"H NMR (400 MHz,
CDCly) 0: 7.15 (d, J=9.2 Hz, 2H, ArH), 7.25 (d, J=8.0
Hz, 2H, H-1), 7.41 (t, J=7.4 Hz, 1H, Ar'H), 7.50 (t, J=
7.6 Hz, 2H, Ar'H), 7.68 (d, J=17.6 Hz, 2H, ArH), 7.77 (d,
J=8.4 Hz, 2H, Ar'H), 8.01 (d, J=8.0 Hz, 2H, Ar'H), 8.06
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(d, J=8.4 Hz, 2H, H-2), 8.29 (d, J=9.2 Hz, 2H, ArH),
10.19(s, 1H, CHO); IR (KBr) v: 3080, 1661, 1606, 1585,
1514, 1493, 1476, 1347, 1249 cm™'. Anal. caled for
C,oH sN40,S: C 67.17, H 3.50, N 10.80; found C 67.36, H
3.30, N 11.03.

2-[4-(4-TiF§ JE 2R A0 2 )] 2R 2 -6-(2- 28 JE ) - K M [2,1-
b][1,3,4]08E —Ms-5-FHE(Si): 15 0.134 g, Bk, I
K 54.5%. m.p. 252.9~2542 ‘C; '"H NMR (400 MHz,
CDCly) 8: 7.15 (d, J=9.2 Hz, 2H, ArH), 7.25 (d, J=8.8
Hz, 2H, H-1), 7.53~7.63 (m, 2H, Ar'H), 7.87~8.05 (m,
4H, Ar'H), 8.06 (d, J=8.8 Hz, 2H, H-2), 8.30 (d, J=9.2
Hz, 2H, ArH), 8.42 (s, 1H, Ar'H), 10.22 (s, 1H, CHO); IR
(KBr) v: 3079, 1661, 1604, 1586, 1512, 1487, 1473, 1345,
1245 cm™ ', Anal. caled for C,7HsN,O4S: C 65.84, H 3.27,
N 11.38; found C 65.57, H3.52, N 11.21.

2-[4-(4-FiFf H R A IR R Fh-6- 7 B AL -k M [2,1-
b][1,3,4]HE - M-5-FHEE(5)): 15 0.206 g, B AR AR, HF
80.8%. m.p.>280 ‘C; 'H NMR (400 MHz, CDCly) o:
7.14 (d, J=8.8 Hz, 2H, ArH), 7.24 (d, J=8.0 Hz, 2H,
H-1), 7.34 (t, J=7.6 Hz, 1H, Ar'H), 7.44 (d, J=8.0 Hz,
1H, Ar'H), 7.55 (t, J=7.6 Hz, 1H, Ar'H), 7.65 (d, J=7.6
Hz, 1H, Ar'H), 8.06 (d, J=9.2 Hz, 2H, H-2), 8.28 (d, J=
9.2 Hz, 2H, ArH), 8.39 (s, 1H, Ar'H), 10.29 (s, 1H, CHO);
IR (KBr) v: 3086, 1717, 1672, 1605, 1588, 1514, 1481,
1351, 1249 cm . Anal. calcd for CysH4N4O6S: C 61.17, H
2.76, N 10.98; found C 61.30, H 2.61, N 11.20.

2-[4-(2,4- R B R AR BR ) ARk -6- R Tk - K M [2,1-
b][1,3,4]WE —M-5-HIE(Sk): 150.174 g, FEEEERAR, I
K 71.3%. m.p. 233.4~2352 °C; '"H NMR (400 MHz,
CDClLy) &: 7.20 (d, J=9.2 Hz, 2H, ArH), 7.30 (d, J=8.8
Hz, 2H, H-1), 7.47~7.60 (m, 3H, Ar'H), 7.90 (dd, J=8.0,
2.4 Hz, 2H, Ar'H), 8.12 (d, J=8.4 Hz, 2H, H-2), 8.43 (dd,
J=92, 2.4 Hz, 1H, ArH), 8.92 (d, J=2.4 Hz, 1H, ArH),
10.12 (s, 1H, CHO); IR (KBr) v: 3182, 1672, 1593, 1521,
1473, 1341, 1266 cm™'. Anal. caled for Co3H3NsO6S: C
56.67, H2.69, N 14.37; found C 56.84, H 2.80, N 14.53.

2-[4-(2,4- A AR R A ) | Ak -6-(4- FH AU R A -k
Me[2,1-b][1,3,4]8E —ME-5-HIE(SD): 15 0.185 g, B {Aky
K, W 71.4%. m.p. 234.6~235.7 C; '"H NMR (400
MHz, DMSO-ds) d: 3.90 (s, 3H, CH;0), 7.06 (d, J=8.8
Hz, 2H, Ar'H), 7.20 (d, J=8.8 Hz, 1H, ArH), 7.30 (d, J=
8.4 Hz, 2H, H-1), 7.89 (d, J=8.4 Hz, 2H, Ar'H), 8.10 (d,
J=8.8 Hz, 2H, H-2), 8.43 (dd, J=9.2, 2.4 Hz, 1H, ArH),
8.92 (d, J=2.4 Hz, 1H, ArH), 10.11 (s, 1H, CHO); IR
(KBr) v: 3082, 2940, 2841, 1672, 1604, 1593, 1522, 1494,
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1476, 1348, 1256 cm™'. Anal. calcd for CoyH;sNsO;S: C
55.71, H 2.92, N 13.53; found C 55.94, H2.73, N 13.42.

2-[4-(2,4- A HE R A )] R KL -6-(4- TR R BE )~ K e
[2,1-b][1,3,4]ME —M-5-HIfEE(Sm): 13 0.169 g, IRHEH;
K, BE 59.6%. m.p. 220.6~222.0 ‘C; '"H NMR (400
MHz, CDCls) d: 7.21 (d, J=8.8 Hz, 1H, ArH), 7.30 (d,
J=8.8 Hz, 2H, H-1), 7.67 (d, J=8.8 Hz, 2H, Ar'H), 7.86
(d, J=8.4 Hz, 2H, Ar'H), 8.10 (d, J=8.4 Hz, 2H, H-2),
8.44 (dd, J=9.2, 2.8 Hz, 1H, ArH), 8.92 (d, J/=2.8 Hz,
1H, ArH), 10.16 (s, 1H, CHO); IR (KBr) v: 3086, 1672,
1600, 1533, 1473, 1348, 1266 cm '. Anal. calcd for
C,3H 3BINsOS: C 48.78, H 2.14, N 12.37; found C 48.50,
H2.27,N12.61.

2-[4-(2,4- L A AR ) | IR -6-(4- UL SR )bk s
[2,1-b][1,3,4]ME - e-5-FI 5 (5n): 73 0.153 g, R H O
K, BH 58.6%. m.p. 227.5~229.2 ‘C; 'H NMR (400
MHz, CDCl;) d: 7.21 (d, J=8.8 Hz, 1H, ArH), 7.30 (d,
J=8.4 Hz, 2H, H-1), 7.51 (d, J=8.4 Hz, 2H, Ar'H), 7.93
(d, J=8.4 Hz, 2H, Ar'H), 8.10 (d, /=8.8 Hz, 2H, H-2),
8.44 (dd, J=9.2, 2.8 Hz, 1H, ArH), 8.92 (d, J=2.4 Hz,
1H, ArH), 10.16 (s, 1H, CHO); IR (KBr) v: 3072, 1678,
1611, 1593, 1540, 1473, 1341, 1270 cm ™ '. Anal. caled for
Ca3H3CIN5O4S: C 53.93, H 2.32, N 13.42; found C 53.07,
H2.14,N 13.27.

2-[4-(2,4- HHFE IR FE) | R HE-6-(3- MR AR I ) -k e
[2,1-b][1,3,4]WE - ME-5-FI % (50): 13 0.190 g, BEEARYA,
W% 71.3%. 231.0~233.0 ‘C; 'H NMR (400 MHz,
CDCly) 6: 7.23 (d, J=9.6 Hz, 1H, ArH), 7.32 (d, J=8.0
Hz, 2H, H-1), 7.72 (t, J=8.2 Hz, 1H, ArH), 8.11 (d, J=
8.0 Hz, 2H, H-2), 8.35 (d, J=8.0 Hz, 1H, ArH), 8.45 (d,
J=9.2 Hz, 1H, Ar'H), 8.47 (d, J=7.6 Hz, 1H, Ar'H), 8.92
(s, 1H, ArH), 8.99 (s, 1H, ArH), 10.31 (s, 1H, CHO); IR
(KBr) v: 3086, 1682, 1611, 1597, 1526, 1473, 1345, 1270
cm '. Anal. caled for Cp3H3NqOsS: C 51.88, H 2.27, N
15.78; found C 52.15, H 2.49, N 15.66.

2-[4-(2,4- T A AR B ) | IR -6~ (4t S )~ 1ok s
[2,1-b][1,3,4]WE —M:-S-FHEE(5p): 754 0.190 g, AFia(ary
K, BH 71.4%. m.p. 265.3~267.0 ‘C; '"H NMR (400
MHz, CDCl;) d: 7.23 (d, J=9.2 Hz, 1H, ArH), 7.32 (d,
J=8.4 Hz, 2H, H-1), 8.11 (d, J=8.4 Hz, 2H, H-2), 8.29
(d, J=8.4 Hz, 2H, Ar'H), 8.38 (d, J=8.4 Hz, 2H, Ar'H),
8.45 (dd, J=9.2, 2.4 Hz, 1H, ArH), 8.93 (d, J=2.4 Hz,
1H, ArH), 10.30 (s, 1H, CHO); IR (KBr) v: 3075, 1668,
1597, 1519, 1473, 1345, 1270 cm '. Anal. caled for
Ca3H13NgOsS: C 51.88, H 2.27, N 15.78; found C 51.77, H
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2.43,N 15.96.

2-[4-(2,4- il % B )] % -6 B 2 - ok e
[2,1-b][1,3,4]ME —M:-5-FI[iE(5q): 754 0.188 g, BEEARIK,
R 66.6%. m.p. 213.1~214.3 C; '"H NMR (400 MHz,
CDCly) d: 7.21 (d, J=9.2 Hz, 1H, ArH), 7.31 (d, J=8.4
Hz, 2H, H-1), 7.41 (t, J=7.6 Hz, 1H, ArH), 7.50 (t, J=
7.4 Hz, 2H, ArH), 7.68 (d, J=7.2 Hz, 2H, Ar'H), 7.78 (d,
J=17.6 Hz, 2H, Ar'H), 8.01 (d, J=8.0 Hz, 2H, Ar'H), 8.12
(d, J=8.0 Hz, 2H, H-2), 8.44 (dd, J=8.8, 2.4 Hz, 1H,
ArH), 8.92 (d, J=2.4 Hz, 1H, ArH), 10.19 (s, 1H, CHO);
IR (KBr) v: 3082, 1668, 1597, 1540, 1494, 1476, 1345,
1266 cm™'. Anal. caled for CoH sNsO6S: C 61.81, H 3.04,
N 12.43; found C 61.62, H 2.81, N 12.30.

2-[4-(2,4- i 7 S )] R -6-(2- 2 A ) ok
[2,1-b][1,3,4] 4 WS- (Sr): £3 0.157 g, FRpE i
1A, W 58.6%. m.p. 253.7~254.7 ‘C; '"H NMR (400
MHz, CDCl;) d: 7.21 (d, J=9.2 Hz, 1H, ArH), 7.31 (d,
J=8.4 Hz, 2H, H-1), 7.52~7.62 (m, 2H, Ar'H), 7.85~
8.05 (m, 4H, Ar'H), 8.13 (d, J=8.8 Hz, 2H, H-2), 8.38~
8.48 (m, 2H, Ar'H, ArH), 8.92 (d, J=2.8 Hz, 1H, ArH),
10.23 (s, 1H, CHO); IR (KBr) v: 3100, 1668, 1607, 1597,
1536, 1473, 1345, 1273 cm ' Anal. caled for CypHe-
N5O4S: C 63.33, H 2.81, N 13.03; found C 63.45, H 2.71,
N 12.88.

2-[4-(2,4- hH B R AR ) R R -6- 7 T 3R Ak - K e
[2,1-b][1,3,4]8E —Me-5-FIE(Ss): 15 0.198 g, HHEAWK,
W 71.3%. mup. 274.2~275.2 °C; '"H NMR (400 MHz,
CDCly) 0: 7.21 (d, J=9.2 Hz, 1H, ArH), 7.31 (d, J=8.4
Hz, 2H, H-1), 7.38 (t, J=7.4 Hz, 1H, Ar'H), 7.45 (d, J=
8.4 Hz, 1H, Ar'H), 7.60~7.70 (m, 2H, Ar'H), 8.12 (d, J=
8.4 Hz, 2H, H-2), 8.40 (s, 1H, Ar'H), 8.44 (dd, J=8.8, 2.0
Hz, 1H, ArH), 8.92 (d, J=2.0 Hz, 1H, ArH), 10.29 (s, 1H,
CHO); IR (KBr) v: 3090, 1711, 1672, 1607, 1597, 1533,
1473, 1451, 1345, 1270 cm™'. Anal. caled for CpgH,,N;s-
0sS: C 56.22, H 2.36, N 12.61; found C 56.47, H 2.53, N
12.85.
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