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6-BUK TR E-3-(3,4,5-=FHF HEFHE)-1,2,4-=m[3,4-b][1,3,4]
TR SRS R SR

~ N Y b b
g REY F E
(“DIPHEERLE R BB 550005)
CHMREARERE BT 550025)

WE DL 4-%(F-5-3,4,5- = AR I)-3-5756-1,2,4- =R J5ORE, SRALIS B 6-30i4k-3-(3,4,5- = F A IR 3E)-1,2,4-—
[3,4-b][1,3,418E ML SRS, 133 9 A 6-IUARHEIRIE-3-(3,4,5- = IR 5E)-1,2,4- — 4 [3,4-b][1,3,4] W —
KATAY 3a~3i. HEHZ IR, 'H NMR, MS FITC R HE. W10 40 MR 45 SR B A S W — 5 AN NS
,l\i.

KB 4G E3BAE-1,2,4 W IR RERE, SR TEE

Synthesis and Fungicidal Activity of 6-(Substituted benzylthio)-3-
(3,4,5-trimethoxyphenyl)-1,2,4-triazolo[3,4-b][1,3,4]thiadiazole

Du, Haitang®*  Sang, Weijun®  Wang, Hui’
(“ Department of Chemistry, Guiyang College, Guiyang 550005)
(¢ College of Agriculture, Guizhou University, Guiyang 550025)

Abstract 3-(3,4,5-Trimethoxyphenyl)-1,2,4-triazolo[3,4-b][1,3,4]thiadiazole-6-thiol (2) has been obtained by the cyclization
of 4-amino-5-(3,4,5-trimethoxybenzyl)-3-sulfydryl-1,2,4-triazole (1) with carbon disulfide in the presence of potassium hy-
droxide. Then the target compounds 3a~3i were prepared from 3-(3,4,5-trimethoxyphenyl)-1,2,4-triazolo[3,4-b]-[1,3,4]-
thiadiazole-6-thiol with various substituted benzyl chlorides. Their structures were confirmed by IR, 'H NMR, MS techniques
and elemental analysis, and fungicidal activity was studied as well. Preliminary bioassay test indicated that some of the com-

pounds had obvious fungicidal activity.

Keywords 4-amino-3-sulfydryl-1,2,4-triazole; triazolo thiadiazole; fungicidal activity
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FRVEME. HRT 1,2,4-=M8[3,4-b]-1,3,4- MR IHIT 97 22 4
FRAEIZRHAIR 3 A7 A1 6 £, FEEIELE 3,6-f7 L5 N—1k
et FTREMAIRRATAEYN 0 (H 3 6N IR
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H3CO SH S, HsCO
KOH/CH3OH
H3CO H5CO

OCH3 OCH3
HaCO R
ArCH,Cl N)\s
NaOH/EtOH  H,co N:<S/\Ar
OCH;
3a~3i

Ar=CgHs (3a), 4-FCsHa (3b), 2-CIC4Ha (3¢), 4-CICsHs (3d), 2,4-Cly-
CeHa (39), 2,3-C|205H3 (3f), 3,4-C|2CGH3 (39), 3-C|CsH4 (3h),

2-FCeH. (3i)
Scheme 1

1 RS
1.1 (UEEFRT
YRT-3 A4 I A (U oF R AL TE); IR
Bio-RadExcalibur FTS3000 21 #h i 52 X (KBr Jk
)#)~ 'H NMR /] INOVA-400 MHz #%#34= 1 (CDCl; A
25, TMS N FR); MS T 5975C Bt {3 (EI HL 253, 70
eV), JTLEDNTHMEE Elememtar Vario-IIT B G E T
1. BT RAR 7 A 7 T AR BE CP 4%, a4 1 4450
BR[32], ARIAIAA 2 2 3CRR[33] 4 k.
1.2 B#rtE4 3a~3i BIARK

76 50 mL [FJEF A 1 mmol (0.324 g) 6-5ikk
3-(3,4,5;EF'azu%zt:%)-l,m;%[3,4-17][1,3,4]ua;%:ﬂ%
15 mL 1 mmoleL ™! ) NaOH ¥, T itk 15 min
J&, WA 1 mmol PURFEMIL/KLEES mL)EW,
Be, RN 3~24 h JEA BT, g, TES, H O
iéﬁﬂ.f%u 3a~3i.

RO HE -3-(3,4,5- = B A R R SR )-1,2,4- =
[3,4—b][1,3,4]ﬂ$:ﬂ§é(3a): FE g, 7% 75%. mp.
180~181 “C; '"H NMR (CDCls, 400 MHz) d: 3.93 (s, 9H),
4.57 (s, 2H), 7.36~7.40 (m, 3H), 7.42~7.45 (m, 2H),
7.60 (s, 2H); IR (KBr) v: 2930, 1598, 1506, 1240, 1127
cm '; MS (70 eV) m/z (%): 414 (M", 85), 399 (22), 193
(23), 178 (15), 123 (19), 91 (100). Anal. caled for
C1oH sN405S,: C 55.05, H 4.38, N 13.52; found C 55.19, H
432,N 13.41.

6-(4-F N B HE)-3-(3,4,5- = FI A FL A )-1,2,4- =
M[3,4-b][1,3,4]HE —M:3b): A ERE, P75 71%. mup.
201~202 °C; "H NMR (CDCls, 400 MHz) d: 3.93 (s, 9H),
4.54 (s, 2H), 7.06 (t, J=8.8 Hz, 2H), 7.41 (q, J=8.8 Hz,

1540 http://sioc-journal.cn/
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2H), 7.59 (s, 2H); IR (KBr) v: 2939, 1598, 1516, 1250,
1132 cm™'; MS (70 eV) m/z (%): 432 (M, 24), 417 (5),
193 (16), 178 (10), 109 (100). Anal. caled for C;oH;-F-
N,05S,: C 52.76, H 3.96, N 12.95; found C 52.81, H 3.88,
N 13.07

6-(2-F T I )-3-(3,4,5- — H A HE R HE)-1,2,4- — M
[3,4-b][1,3,4]E M (3e): I b A, 7% 66%. m.p.
175~176 °“C; 'H NMR (CDCls, 400 MHz) d: 3.94 (s, 9H),
4.69 (s, 2H), 7.24~7.33 (m, 2H), 7.45 (dd, J=1.2, 8.0 Hz,
1H), 7.50 (dd, J=1.6, 7.6 Hz, 1H), 7.61 (s, 2H); IR (KBr)
v: 2940, 1583, 1511, 1244, 1122 cm™'; MS (70 eV) m/z
(%): 450 (IM*42], 21), 448 (M, 47), 433 (17), 193 (39),
178 (28), 157 (17) 135 (21), 125 (100), 102 (18), 89 (20),
64 (14). Anal. caled for CoH;;CIN,05S,: C 50.83, H 3.82,
N 12.48; found C 50.79, H 3.94, N 12.65.

6-(4-F R HE)-3-(3,4,5- = H A HE R HE)-1,2,4- — 1
[3,4-b][1,3,4]1E — W (3d): 1€ §h A4, 772 72%. m.p.
181~182 °C; 'H NMR (CDCl;, 400 MHz) d: 3.93 (s, 9H),
4.53 (s, 2H), 7.34 (d, J=8.8 Hz, 2H), 7.38 (d, J=8.8 Hz,
2H), 7.58 (s, 2H); IR (KBr) v: 2934, 1593, 1516, 1240,
1132 cm™'; MS (70 eV) m/z (%): 450 (M +2], 15), 448
(M", 35), 433 (8), 193 (24), 178 (15), 150 (9) 135 (11),
125 (100), 102 (10), 89 (11). Anal. caled for C;oH;;Cl-
N,05S,: C 50.83, H 3.82, N 12.48; found C 50.87, H 3.78,
N 12.56

6-(2,4- " F B IE)-3-(3.4,5- = A LA L )-1,2,4-
—I[3,4-b][1,3,4]ME I 3e): K, 75K 77%. mup.
151~152 °C; 'H NMR (CDCls, 400 MHz) d: 3.94 (s, 9H),
4.64 (s, 2H), 7.25 (dd, J=2.0, 8.0 Hz, 1H), 7.45 (d, J=8.0
Hz, 1H), 7.47 (d, J=2.0 Hz, 1H), 7.58 (s, 2H); IR (KBr) v:
2950, 1593, 1501, 1245, 1127 ecm™'; MS (70 eV) m/z (%):
484 (IM*+42], 15), 482 (M", 21), 467 (7), 193 (38), 178
(25), 159 (100), 150 (15) 135 (21), 120 (21), 102 (16), 89
(15), 64 (17). Anal. calcd for C;oH;sC1,N405S,: C 47.21, H
3.34,N 11.59; found C 47.44, H3.47,N 11.72

6-(2,3- “FEHRHE)-3-(3.4,5- = AR L A HE)-1,2,4-
—I[3,4-b][1,3,41ME IE(36): K, 75K 66%. mup.
169~170 °C; 'H NMR (CDCl;, 400 MHz) d: 3.93 (s, 9H),
4.71 (s, 2H), 7.20 (t, J=7.8 Hz, 1H), 7.42 (d, J=7.6 Hz,
1H), 7.47 (dd, J=1.2, 8.0 Hz, 1H), 7.58 (s, 2H); IR (KBr)
v: 2935, 1588, 1511, 1245, 1132 ecm™'; MS (70 eV) m/z
(%): 484 (IM"42], 45), 482 (M, 60), 467 (23), 193 (95),
178 (62), 159 (100), 150 (37), 135 (48), 120 (44), 102 (41),
89 (25), 64 (25), 32 (69). Anal. calcd for C,oH;¢C1,N405S,:
C47.21,H 3.34, N 11.59; found C 47.45, H 3.41, N 11.64

Chin. J. Org. Chem. 2012, 32, 1539~1542
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6-(3,4- AR HE)-3-(3,4,5- = H A FE R FE)-1,2,4-
—E[3,4-b][1,3,4]WE M (3g): B IR, FEER 69%.
m.p. 175~176 ‘C; '"H NMR (CDCls, 400 MHz) 6: 3.93 (s,
9H), 4.51 (s, 2H), 7.29 (d, J=2.0 Hz, 1H), 7.45 (d, J=8.0
Hz, 1H), 7.55 (s, 3H); IR (KBr) 6: 2924, 1593, 1511, 1245,
1132 cm™'; MS (70 eV) m/z (%): 484 (IM"+2], 39), 482
(M, 53), 467 (17), 193 (75), 178 (49), 159 (100), 150
(28), 135 (36), 120 (32), 102 (31), 89 (21), 64 (20), 45
(18), 32 (35). Anal. calcd for C;oH;sC1,N,05S,: C 47.21, H
3.34,N 11.59; found C 47.08, H 3.39, N 11.43.

6-(3- A i FE)-3-(3.,4,5- = F A FE A FE)-1,2,4- = 1
[3,4-b][1,3,4]WE M (3h): 1 R AE, =% 76%. m.p.
185~186 °C; 'H NMR (CDCls, 400 MHz) d: 3.93 (s, 9H),
4.53 (s, 2H), 7.32~7.35 (m, 3H), 7.44 (s, 1H), 7.58 (s,
2H); IR (KBr) v: 2940, 1598, 1511, 1250, 1127 cm™'; MS
(70 eV) m/z (%): 450 ([M*+2], 43), 448 (M, 100), 433
(38), 193 (44), 178 (34), 157 (21), 135 (20), 125 (85), 102
(18), 89 (17), 64 (10), 45(10). Anal. calcd for C;oH,;Cl-
N,O;S,: C 50.83, H 3.82, N 12.48; found C 50.94, H 3.87,
N 12.33.

6-(2-F L FE)-3-(3,4,5- = AR LA 3 )-1,2,4- =
[3,4-b][1,3,4]WE M (3i): M SR, 7% 74%. mp.
175~176 °C; 'H NMR (CDCls, 400 MHz) d: 3.93 (s, 3H),
3.94 (s, 6H), 4.61 (s, 2H), 7.09~7.16 (m, 2H), 7.32~7.36
(m, 1H), 7.43~7.47 (m, 1H), 7.61 (s, 2H); IR (KBr) v:
2955, 1588, 1507, 1224, 1127 cm™'; MS (70 eV) m/z (%):
432 (M*, 82), 417 (29), 193(28), 178 (20), 150 (10), 141
(24), 120 (12), 109 (100). Anal. calcd for C;oH;7FN4O;S,:
C 52.76, H3.96, N 12.95; found C 52.93, H 4.17, N 12.97.
1.3 HELEHEMIK

SR A A R0 5 A A RT3 BT B 22 2 KT
FHIVE R, A0 JS R ANEE AR RN B T 8 B A
BrAS R, B PDA(SAA S, WA, BiEg), Wl
RIKE 50 mg/L.

W RO AR E PDA AR L, 25 CE53% 3 d, JH
WAEHR 0.5 mm [T FLEHERVE ST A, 75 e
IR RIS A ARFEZFE PDA FH L, LUGE K bRt
W 7E 25 CHEEL MR R 3 d Ja 7228 XL & H 7%
FLAE, TR .

2 H#R5hE

21 FEHIRIERK

7 HbMLEYE B, 8 6-5i3E-3-(3,4,5-= 4 ik
IR HE)-1,2,4- = ME[3.4-b][1,3,4] WE M T2 1w 1)
NaOH /K, NaOH [P 4F 1 24 J5URL 2 (35 33640 4
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SRR PEISAE A S, ARG SHRR S SRR
B, RERIR R ICAREE O S B I ) A 5, 3L e
W JE Sk 4-C1>H > 4-F >2-C1>2-F >3-C1>2,4-Cl, >
3,4-C1,>2,3-Cl,.
22 RiESHh

&) 3a~3i LA, AFE N—H, S—H
J C=0 MM, Al Fs A0 G 0 1 OSBRI
2924~2955 cm ' VAJE T C—H KRS MIE; 1598~
1501 cm™ ' Y5 N C=N, C=C KRS IE; 1250~
1224 cm™ ' )@ T N—N=C [H#R5hH I,

b 3a~3i (1) "TH NMR LA 3848 6 3.93 4b
L — g, JEIRER B = AN BN A, L
ERNTAEAE 6 4.71~4.51 KE I — B, & SCH, B4
A RIS EEE N BAE 6 7.50~7.06 2
[0); A2 FEAE 6 7.61~7.58 AL —A i, & 3,4,5-
AL ORER IR AN A

&Y 3a~3i TS A RRM 7 5 U
W, BEHZ R EDIR AR e, X TR f R 1
AL AT M 2006 5 24 ok R vpey e Ok eI 2
— IR, AT ILIM T — 15]#E . 6 i ]
o, AR I 4y BT S [MT —323/M T — 32511
T U
2.3 £EMN

MRS HIEER 1. BT ARSI & B & 5 E A
XD GBI R E RN R D, AR R
I BH 2 A

F1 LAY 3a~3i MINETEMEANH]IR /%)
Table 1 Fungicidal activity (inhibition rate/%) of compounds
3a~3i

© 2012 Chinese Chemical Society & SIOC, CAS

&Y NFENREWRE O FNKER SRR
3a 313 40.7 36.4
3b 41.2 36.8 35.7
3¢ 21.6 40.7 425
3d 37.4 413 35.8
3e 24.9 373 422
3f 20.4 39.0 47.8
3g 323 475 27.9
3h 39.1 30.6 28.9
3i 67.6 37.5 37.0
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