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Abstract Twelve novel pyrazolo[3,4-d]pyrimidine derivatives containing a 1,3,4-thiadiazole group were synthesized through
cyclization of 5-amino-4-cyano-1-phenylpyrazole with formic acid, followed by chloridization and SyAr reaction. The struc-
tures of all these title compounds were confirmed by IR, '"H NMR, MS techniques and elemental analysis. The preliminary
bioassay showed that most of the title compounds exhibit relatively good fungicidal activities against Rhizoctonia cerealis at
the concentration of 50 mg/L, especially the inhibitory rates of compounds 5b, 5d and 5j reach above 90%.
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DMF- 2 5 45 i A5 3 10,1 3 108 ACIR [ 44 5a~51.
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Sa: VEHO AR, 7E 80%. m.p. 180~181 C; 'H
NMR (DMSO-ds, 600 MHz) §: 11.52 (s, 1H, NH), 9.02 (s,
1H, Pyrimidine-H), 8.64 (s, 1H, Pyrazole-H), 8.18 (d, J=
8.4 Hz, 2H, Ar-H), 7.67~7.41 (m, 5H, Ar-H), 7.33~7.23
(m, 2H, Ar-H), 4.82 (s, 2H, SCH,); IR (KBr) v: 3430
(N—H), 1591 (C=N) ecm"'; EI-MS m/z (%): 435 (M", 9),
211 (13), 109 (100). Anal. calcd for C,0H 4FN;S,: C 55.16,
H 3.24, N 22.51; found C 55.32, H 3.05, N 22.70.

5b: RHGELE, 77F 79%. mp. 190~191 C; 'H
NMR (DMSO-ds, 600 MHz) §: 11.46 (s, 1H, NH), 9.02 (s,
1H, Pyrimidine-H), 8.61 (s, 1H, Pyrazole-H), 8.17 (d, J=
8.4 Hz, 2H, Ar-H), 7.67~7.62 (m, 2H, Ar-H), 7.48~7.19
(m, 5H, Ar-H), 4.82 (s, 2H, SCH,); IR (KBr) v: 3430
(N—H), 1591 (C=N) ecm"'; EI-MS m/z (%): 435 (M", 6),
211 (32), 109 (100). Anal. calcd for C,0H 4FN;S,: C 55.16,
H 3.24, N 22.51; found C 55.07, H 3.36, N 22.72.

Sc: WHOELE, 7°F 81%. mp. 196~197 C; 'H
NMR (DMSO-ds, 600 MHz) §: 11.45 (s, 1H, NH), 9.02 (s,
1H, Pyrimidine-H), 8.64 (s, 1H, Pyrazole-H), 8.19 (d, J=
8.4 Hz, 2H, Ar-H), 7.67~7.47 (m, 5H, Ar-H), 7.26~7.21
(m, 2H, Ar-H), 4.80 (s, 2H, SCH,); IR (KBr) v: 3424 (N—
H), 1591 (C=N) cm'; EI-MS m/z (%): 435 (M™, 11), 211
(10), 109 (100). Anal. caled for C,yH4FN-S,: C 55.16, H
3.24,N 22.51; found C 55.39, H 3.13, N 22.37.

Chin. J. Org. Chem. 2012, 32, 755~759



Chinese Journal of Organic Chemistry

5d: AA@EE, 77 F 73%. mp. 193~194 C; 'H
NMR (DMSO-dg, 600 MHz) J: 11.59 (s, 1H, NH), 9.02 (s,
1H, Pyrimidine-H), 8.68 (s, 1H, Pyrazole-H), 8.19 (d, J=
8.4 Hz, 2H, Ar-H), 7.67~7.62 (m, 2H, Ar-H), 7.50~7.47
(m, 1H, Ar-H), 4.88 (s, 2H, SCH,); IR (KBr) v: 3428
(N—H), 1591 (C=N) ecm '; EI-MS m/z (%): 507 (M", 5),
211 (17), 181 (100). Anal. caled for CyHoFsN;S,: C
47.34,H 1.99, N 19.32; found C 47.22, H2.13, N 19.08.

Se: WRIEA[EME, P2 81%. mp. 181~182 C; 'H
NMR (DMSO-dg, 600 MHz) d: 11.50 (s, 1H, NH), 9.04 (s,
1H, Pyrimidine-H), 8.61 (s, 1H, Pyrazole-H), 8.18 (d, J=
8.4 Hz, 2H, Ar-H), 7.71~7.58 (m, 4H, Ar-H), 7.51~7.40
(m, 3H, Ar-H), 4.87 (s, 2H, SCH,); IR (KBr) v: 3430
(N—H), 1585 (C=N) cm '; EI-MS m/z (%): 451 (M",
19), 222 (25), 125 (100). Anal. calcd for C,H4CIN;S;: C
53.15,H 3.12, N 21.69; found C 53.02, H 3.24, N 21.85.

5f: R EE, P9 78%. mp. 195~196 C; 'H
NMR (DMSO-dg, 600 MHz) J: 11.45 (s, 1H, NH), 9.02 (s,
1H, Pyrimidine-H), 8.61 (s, 1H, Pyrazole-H), 8.18 (d, J=
8.4 Hz, 2H, Ar-H), 7.67~7.62 (m, 3H, Ar-H), 7.51~7.42
(m, 4H, Ar-H), 4.80 (s, 2H, SCH,); IR (KBr) v: 3435
(N—H), 1591 (C=N) cm '; EI-MS m/z (%): 451 (M",
10), 211 (13), 125 (100). Anal. calcd for C,oH4CIN;S;: C
53.15,H 3.12, N 21.69; found C 52.94, H 3.05, N 21.48.

5g: WO AR, 77 83%. mp. 210~211 C; 'H
NMR (DMSO-dg, 600 MHz) J: 11.46 (s, 1H, NH), 9.01 (s,
1H, Pyrimidine-H), 8.60 (s, 1H, Pyrazole-H), 8.18 (d, J=
8.4 Hz, 2H, Ar-H), 7.67~7.62 (m, 2H, Ar-H), 7.59~7.45
(m, 5H, Ar-H), 4.78 (s, 2H, SCH,); IR (KBr) v: 3430
(N—H), 1591 (C=N) cm '; EI-MS m/z (%): 451 (M",
52), 222 (39), 125 (100). Anal. calcd for CyH4CIN,S,: C
53.15,H 3.12, N 21.69; found C 53.39, H 3.30, N 21.57.

Sh: WRE L, 775 84%. m.p. 188~189 C; 'H
NMR (DMSO-dg, 600 MHz) J: 11.43 (s, 1H, NH), 9.01 (s,
1H, Pyrimidine-H), 8.62 (s, 1H, Pyrazole-H), 8.18 (d, J=
8.4 Hz, 2H, Ar-H), 7.66~7.61 (m, 2H, Ar-H), 7.50~7.17
(m, 5H, Ar-H), 4.75 (s, 2H, SCH,), 2.31 (s, 3H, CH;); IR
(KBr) v: 3424 (N—H), 1588 (C=N) cm '; EI-MS m/z
(%): 431 (M", 11), 211 (16), 105 (100). Anal. calcd for
CyH7N5S,: C 58.45, H 3.97, N 22.72; found C 58.62, H
4.13, N 22.95.

50 IO E AR, P7% 86%. mp. 204~205 C; 'H
NMR (DMSO-ds, 600 MHz) d: 11.41 (s, 1H, NH), 9.03 (s,
1H, Pyrimidine-H), 8.63 (s, 1H, Pyrazole-H), 8.18 (d, J=
8.4 Hz, 2H, Ar-H), 7.67~7.62 (m, 2H, Ar-H), 7.50~7.20
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(m, 5H, Ar-H), 4.77 (s, 2H, SCH,), 2.30 (s, 3H, CH;); IR
(KBr) v: 3431 (N—H), 1590 (C=N) cm '; EI-MS m/z
(%): 431 (M', 8), 211 (12), 105 (100). Anal. calcd for
Cy, H7N;S,: C 58.45, H 3.97, N 22.72; found C 58.29, H
3.84, N 22.61.

55: Ak, P E 75%. mp. 183~184 C; 'H
NMR (DMSO-dg, 600 MHz) 6: 11.54 (s, 1H, NH), 9.02 (s,
1H, Pyrimidine-H), 8.48 (s, 1H, Pyrazole-H), 8.16 (d, J=
8.4 Hz, 2H, Ar-H), 7.87~7.73 (m, 3H, Ar-H), 7.66~7.45
(m, 4H, Ar-H), 493 (s, 2H, SCH,); IR (KBr) v: 3419
(N—H), 1585 (C=N), 1311, 1172 (CF5) cm™'; EI-MS m/z
(%): 485 (M, 12), 211 (17), 159 (100). Anal. caled for
CyH4F3N5S,: C 51.95, H 2.91, N 20.19; found C 51.80, H
3.16,N 19.98.

5k VR AEE, P9 77%. mp. 194~195 C; 'H
NMR (DMSO-dg, 600 MHz) 6: 11.48 (s, 1H, NH), 9.02 (s,
1H, Pyrimidine-H), 8.64 (s, 1H, Pyrazole-H), 8.18 (d, /=
8.4 Hz, 2H, Ar-H), 7.95~7.64 (m, 6H, Ar-H), 7.50~7.46
(m, 1H, Ar-H), 490 (s, 2H, SCH,); IR (KBr) v: 3424
(N—H), 1590 (C=N), 1330, 1171 (CF5) cm '; EI-MS m/z
(%): 485 (M", 37), 211 (25), 159 (100). Anal. calcd for
CyH4F3- N5S,: C 51.95, H 2.91, N 20.19; found C 52.11,
H 3.12, N 20.30.

51 AR, 2% 78%. mp. 192~193 C; 'H
NMR (DMSO-dg, 600 MHz) 6: 11.47 (s, 1H, NH), 9.01 (s,
1H, Pyrimidine-H), 8.57 (s, 1H, Pyrazole-H), 8.17 (d, J=
8.4 Hz, 2H, Ar-H), 7.78~7.64 (m, 6H, Ar-H), 7.49~7.46
(m, 1H, Ar-H), 4.88 (s, 2H, SCH,); IR (KBr) v: 3430
(N—H), 1591 (C=N), 1322, 1170 (CF5) cm"'; EI-MS m/z
(%): 485 (M, 15), 211 (21), 159 (100). Anal. caled for
CyH4F3N5S,: C 51.95, H 2.91, N 20.19; found C 51.76, H
2.78, N 20.35.
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Table 1 Fungicidal activity of compounds 5a~ 5l (inhibitory rate/%, conc. 50 mg/L)

Compd. Phytophthora infestans ~ Botrytis cinerea  Rhizoctonia solani  Fusarium graminearum  Rhizoctonia cerealis
5a 254 58.9 49.1 452 80.2
5b 23.6 57.5 43.4 51.0 95.6
5¢ 18.3 37.0 2.3 44.6 75.3
5d 15.9 23.2 2.9 33.7 90.7
Se 17.5 342 1.1 31.7 66.5
5f 16.7 30.1 2.3 26.0 72.8
5g 15.9 32.9 2.9 23.1 69.4
5h 12.7 23.8 0 19.6 63.7
5i 11.2 21.3 0 17.4 61.3
5j 18.8 354 2.9 38.5 98.1
5k 16.7 31.5 1.7 36.5 85.2
51 19.0 30.1 2.9 35.6 81.9
Azoxystrobin 78.5 86.7 81.8 — —
Carbendazim — — — 100 100
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