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S HE (4 -5- -124- 3= ) 1, (2a~2m)
POCl, , 13 13- [(6- )-12,4- [3,4-b]-[1,3,4]
3- 0] (3a~3m), IR '"HNMR MS
MTT HepG-2 A549-1  231-2
13 (3a~3m) , 3d 3h  3i  HepG2  231-2
KW -1,24- [3,4-b]-[1,3,4]
FEDHES: 062624 MHERFR SRS A
0 3% , @ -
124- -3- )
[1-2] -1,2,4- [3,4-b]-[1,3,4] , 13 1,3-  [(6- )-1,2,4-
-1,2,4- [3,4-b]-[1,3.,4] [3,4-b]-[1,3.4] -3- ] , MTT
> HepG-2  A549-1 231-2
3- 4 5. 124 i 1.
[3- -124-
[3.4-b]-[1,3,4] -6- ] [3- -1 SLIGERS
17274_ [374_b]_[173’4] _6_ ] s
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(B. subtilis) , ) , ;
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Finnigan Trace ; Vario EL III
-(4-
-5- -1,2,4- 3-) @ [6-7]
( )
1.2 1,3- [(6- )-1,2,4- [3,4-b]-[1,3,4]
3] 18-9]
2.0 mmol (4- 5. -124- 3
) (1) 2.2 mmol (2a~2m) 0.5 mmol
8 mL s
55~60 C 3 h, 8~15 h,
, 10% NaOH
pH 10, , , R
DMF-C,H;0H , (3a~3m).
1,3-  [(6- )-1,2,4- [3,4-b]-[1,3.4] -

3- ] (3a): ; 80%; 'H NMR
(CF;COOD, 400 MHz),0:8.69~8.51 (m, 5H, Ar—H),
8.31~8.25 (m, 4H, Ar—H), 7.72~7.61 (m, 5H, Ar—H);
IR (KBr),v/ cm™: 1 621, 1 253, 700; MS, m/z: 478 (M",
15%), 303 (7%), 146 (80%), 128 (100%). ,
C,4H14NsS,, /%: C, 60.24; H, 2.95; N, 23.42.
/%: C, 60.17; H, 2.84; N, 23.59.
1,3- [(6- )-1,2,4- [3,4-b]-[1,3,4]
-3- 1 (3b): ; 76%; '"H NMR
(CF5;COOD, 400 MHz), : 8.57~8.48 (m, 4H, Ar—H),
8.38~8.29 (m, 3H, Ar—H), 8.22~8.15 (m, 2H, Ar—H),
7.86~7.58 (m, 3H, Ar—H); IR (KBr), v/ cm™": 1 631,
1 247, 695; MS,m/z: 548 (M'+2, 51%), 546 (M,
100%), 357 (25%), 146 (51%). , CoH5NgS,Cl,
/%: C, 52.66; H, 2.21; N, 20.47. /%: C,
52.76; H, 2.11; N, 20.53.
1,3- [(6- )-1,2,4- [3,4-b]-[1,3,4]
3- 1 3o ; 81%; 'H NMR
(CF5COOD, 400 MHz), : 8.70~8.61 (m, 3H, Ar—H),
8.35~8.26 (m, 2H, Ar—H), 8.20~8.13 (m, 4H, Ar—H),
7.75~7.51 (m, 3H, Ar—H); IR (KBr), viem™: 1 626,
1 237, 700; MS, m/z: 548 (M'+2, 45%), 546 (M",
80%), 356 (9%), 357 (21%), 146 (100%). )
CasH 5N3sS,Cls, /%: C, 52.66; H, 2.21; N, 20.47.
. C, 52.49; H, 2.32; N, 20.63.
1,3- [(6- )-1,2,4- [3,4-b]-[1,3,4]
3- 1 (3d): ; 72%; '"H NMR
(CF5COOD, 400 MHz), : 8.74~8.59 (m, 7H, Ar—H),
8.14~7.76 (m, 5H, Ar—H); IR (KBr), v/ cm™": 1 627,

1 248, 706; MS, m/z: 548 (M", 71%), 546 (M", 100%),
357 (14%), 146 (38%). , Co4H15NgS,Cly,
/%: C, 52.66; H, 2.21; N, 20.47. /%: C, 52.74;
H, 2.31; N, 20.51.
1,3- [(6- )-1,2,4- [3,4-b]-[1,3,4]
3- 1 e ; 70%; 'H
NMR (CF;COOD, 400 MHz), J: 8.52~8.39 (m, 3H,
Ar—H), 8.33~8.26 (m, 2H, Ar—H), 8.17~8.08 (m, 4H,
Ar—H), 7.52~7.48 (m, 3H, Ar—H), 2.55 (s, 6H,
2CH,); IR (KBr), viem™: 1 627, 1 249, 697; MS, m/z:
506 (M", 91%), 335 (7%), 317 (23%), 117 (100%).
, Co6HsNgS,, /%: C, 61.64; H, 3.58; N,

22.12. /%: C, 61.71; H, 3.62; N, 22.23.
193' [(6' )'15294' [334'b]_[1s394]
-3- 1 (3 : 68%; 'H

NMR (CF;COOD, 400 MHz), J: 8.44~8.29 (m, SH,
Ar—H), 8.27~8.13 (m, 4H, Ar—H), 7.52~7.39 (m, 3H,
Ar—H), 2.57(s, 6H, 2CH3); IR (KBr), v/iem™": 1 626,
1 239, 702; MS, m/z: 506 (M, 100%), 335 (10%), 317
(39%), 145 (60%), 117 (45%). , CosH1sNsgSs,
/%: C, 61.64; H, 3.58; N, 22.12. /%: C,
61.54; H, 3.51; N, 22.26.
1,3- [(6- )-1,2,4- [3,4-b]-[1,3,4]
3- 1 g): ; 70%; 'H
NMR (CF;COOD, 400 MHz), J: 8.62~8.56 (m, 3H,
Ar—H), 8.32~8.21 (m, 4H, Ar—H), 8.09~7.86 (m, 5H,
Ar—H), 2.57 (s, 6H, 2CH;); IR (KBr1), viem™: 1 625,
1 237, 701; MS, m/z: 506 (M", 100%), 335 (9%), 317
(20%), 146 (31%), 116 (87%). , CosH1gNsgSs,
/%: C, 61.64; H, 3.58; N, 22.12. /%: C,
61.56; H, 3.66; N, 22.09.
1,3- [(6- )-1,2,4- [3,4-b]-[1,3,4]
-3- 1 (3h): ; 76%; "H NMR
(Pyridine-ds, 400 MHz), J: 8.48~8.41 (m, 3H, Ar—H),
8.36~8.30 (m, 3H, Ar—H), 8.13~8.06 (m, 2H, Ar—H)),
7.49~7.43 (m, 4H, Ar—H); IR (KBv), viem™ : 1 624,
1 255, 701; MS, m/z: 636 (M, 40%), 555 (10%), 381
(32%), 146(100%). , CyH12NgS,Br, /%:
C, 45.31; H, 1.90; N, 17.61. /%: C, 45.43; H,
2.13; N, 17.52
1,3- [(6- )-1,2,4- [3,4-b]-[1,3,4]
3- ] @3Bi): ; 80%; 'H NMR
(Pyridine-ds, 400 MHz),0:8.52~8.47(m, 4H, Ar—H),
8.35~8.29 (m, 3H, Ar—H), 8.12~8.06 (m, 2H, Ar—H)),
7.56~7.47 (m, 3H, Ar—H); IR (KBr), v/ cm™" : 1 627,
1 251, 700; MS, m/z: 636 (M', 68%), 555 (12%), 381
(33%), 145 (100%). , Cy4H ,NgS,Bry,



[3,4-]-[1,3.,4]

/%: C, 45.31; H, 1.90; N, 17.61.
45.39; H, 1.82; N, 17.50.
1,3- [(6- )-1,2,4- [3,4-b]-[1,3,4]
3- 1 @3)): ; 66%; 'H NMR
(CF;COOD, 400 MHz), : 8.81~8.69 (m, 4H, Ar—H),
8.47~8.39 (m, 2H, Ar—H), 8.21~8.06 (m, 3H, Ar—H),
7.46~7.40 (m, 3H, Ar—H); IR (KBr), v/em™ : 1 623,
1 251, 702; MS, m/z: 730 (M", 41%), 447 (20), 429
(53%), 276 (100%), 229 (26%), 146 (33%), 101 (71%).
Elemental Anal. Calcd./% for C,4H,NgS-I,: C, 39.47;
H, 1.66; N, 15.34. Found/%: C, 39.56; H, 1.60; N,
15.41.
1,3- [(6- )-1,2,4- [3,4-b]-[1,3,4]
3- 1 (k) ; 64%; '"H NMR
(CF5COOD, 400 MHz), 6: 8.74~8.70 (m, 3H, Ar—H),
8.46~8.35 (m, 4H, Ar—H), 8.11~8.03 (m, 3H, Ar—H),
7.32~7.29 (m, 2H, Ar—H); IR (KBr), viem™: 1 629,
1 244, 702; MS, m/z: 730 (M", 39%), 447 (15), 429
(51%), 276 (100%), 229 (41%). , CosH NS, I,
/%: C, 39.47; H, 1.66; N, 15.34. /%: C,
39.39; H, 1.53; N, 15.40.
1,3 [(6- )-1,2,4- [3,4-b]-[1,3,4]
3- 1 @: ; 78%; 'H NMR
(CF5COOD, 400 MHz), 6: 8.38~8.31 (m, 4H, Ar—H),
8.13~7.93 (m, 8H, Ar—H); IR (KBr), v/ em ™ 1627,
1 243, 702; MS, m/z: 730 (M", 81%), 447 (25%), 429
(70%), 145 (100%), 101 (52%). , CosHoNgS I,
/%: C, 39.47; H, 1.66; N, 15.34. /%: C,
39.38; H, 1.53; N, 15.39.
1,3- [(6- )-1,2,4- [3,4-b]-[1,3.,4]
3- 1 (Gm): ; 80%; '"H NMR
(CF;COOD, 400 MHz), 6: 8.51~8.47 (m, 4H, Ar—H),
8.33~8.22 (m, 3H, Ar—H), 8.16~8.07 (m, 5H, Ar—H),
3.87 (s, 6H, 20CH;); IR (KBr), v/em™ ): 1 626, 1 239,
700; MS, m/z: 538 (M", 92%), 333 (28%), 146 (37%),
145 (43%), 132 (100%). , CoeH sN505S,,
/%: C, 57.98; H, 3.37; N, 20.80. /%: C,
57.86; H, 3.30; N, 20.89.

2 FR5iTiE

/%: C,

2.1 1,3- [(6- )-1,2,4- [3,4-b]-[1,3,4]
-3- ]
3a~3h IR , C=N
1 620~1 635 cm™ , 1235~1 260 cm™
N—N=C ,C—S—C
690~710 cm™ ; 3a~3h 'H
NMR , 07.3~8.7
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3a~3h s
2.2 1,3- [(6- )-1,2,4- [3,4-b]-[1,3,4]
34
13 ,

(20 pg/mL) DMSO
1.0x107 ug/mL . RPMI-1640(Roswell
Park Memorial Institute)

(HepG-2) 6 000

96 ) ;

.48 h , 5g/L  MTT
20 uL, 4h , 150 uL
DMSO, 30 min, 492 nm

; (4549-1)

(231-2) 6 000 96

) ) .48 h

, 5 gL MTT 20 pL,

4 h , 150 pL

DMSO, 30 min, 492 nm
(1- /
)*x100%.
(ICSO)s
1.
F1 &5 3a-3h BMEFEN
ICso/(ugL™)

HepG-2 A549-1 231-2
3a 40.2 45.7 41.6
3b 36.7 41.3 28.7
3¢ 32.8 40.5 30.2
3d 28.1 375 249
3e 373 43.8 44.5
3f 40.1 45.6 46.7
3g 416 437 415
3h 27.5 38.2 26.7
3i 28.1 373 28.9
3j 385 40.9 40.2
3k 433 493 47.2
31 433 50.1 48.9
3m 41.2 52.1 47.6

3 SEHk
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tanes [J]. Heterocyclic Commmunications, 2007(6): 347- 352. [J]. , 2011, 35(5): 526-528.

The Synthesis and Anticancer Activities for Bis-Triazolo
[3,4-b]-[1,3,4] Thiadiazole Derivatives

LI Yong-shuang, LI De—jiang*
(College of Chemistry and Life Science, China Three Gorges University, Yichang Hubei 443002, China)

Abstract: The m-phthaloylhydrazide was prepared by hydrazinolysis of the dimethyl terephthalate. The reaction of
terephthaloyl with CS,/KOH in absolute ethanol gave potassium terephthaloyldithiocarbazate and then the reaction
of potassium terephthaloyldithiocarbazate with hydrazine hydrate afforded 3-benzyloxyphenyl-4-amino-5-mercapto-
1,2,4-triazole(1). 1,4-Bis[(6-aryl)-1,2,4-triazolo[3,4-b]-[1,3,4]thiadiazole-3-yl]benzene derivatives 3a~3m were
accomplished with good yields by condensing bis-(4-amino-5-mercapto-1,2,4-triazol-3-yl) benzene (1) with dicar-
boxylic (2a~2m) acids in the presence of POCI; and tetrabutylammonium iodide as catalyst. The structures of
3a~3m were confirmed by elementary analyses, IR, 'H NMR, and MS spectra, and their in vitro anticancer activity
against the three cancer celllines of HepG-2, A549-1 and 231-2 was evaluated. Compounds 3d, 3h and 3i are highly
active against HepG2 and 231-2.

Key words: bis(4-amino-5-mercapto-1,2,4-triazol-3-yl)benzene; synthesis; anticancer activity

(REHE: XNER)
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