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Synthesis and Fungicidal Activities of 2-Benzylsulfonyl-5-methyl-
1,2,4-triazolo[1,5-a]pyrimidine-7-oxoacetohydrazone Derivatives
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(Key Laboratory of Green Pesticide and Agricultural Bioengineering, Ministry of Education, Center for Research and
Development of Fine Chemicals, Guizhou University, Guiyang 550025)

Abstract Twenty four novel 2-benzylsulfonyl-5-methyl-1,2,4-triazolo[1,5-a]pyrimidine-7-oxoacetohydrazone derivatives
5a~5x were synthesized by utilization of 2-benzylthio-5-methyl-7-hydroxyl-1,2,4-triazolo[1,5-a] pyrimidine as starting mate-
rial. All the target compounds were characterized by '"H NMR, IR, MS and elemental analysis. The preliminary bioassay
indicated that the inhibition rates of 4-methoxybenzaldehyde N-[2-benzylsulfonyl-5-methyl-1,2,4-triazolo[1,5-a]pyrimidine]-
7-oxoacetohydrazone (5k), 2-choro-5-nitrobenzaldehyde N-[2-benzylsulfonyl-5-methyl-1,2,4-triazolo[1,5-a]pyrimidine]-7-
oxoacetohydrazone (5p) and cinnamaldehyde N-[2-benzylsulfonyl-5-methyl-1,2,4-triazolo[1,5-a]pyrimidine]-7-oxoaceto-
hydrazone (5s) against Botrytis cinerea reached above 70% at the concentration of 50 pg/mL.
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5a: Ar = 4-FCgH,, 5b: Ar = 2-FCgHy, 5¢: Ar = 4-NO,CgHy, 5d: Ar = 3-NO,CgHy, 5e: Ar = 3-CH30-4-HOCgH3, 5f: Ar = 3-HO-4-CH30CgHs,
5g: Ar = CgHs, 5h: Ar = 2-HOCgH,, 5i: Ar = 4-CICgH,, 5j: Ar = 2-CICgHy, 5k: Ar = 4-CH30CgHy, 5l: Ar = 2-CH30CgH,, 5m: Ar = 2,3-Cl,CgHs,
5n: Ar = 2-pyrrolyl, 50: Ar = 4-HOCgHj, 5p: Ar = 2-CI-5-O,NCgHs, 5q: Ar = 2-pyridyl, 5r: Ar = 2-furyl, 5s: Ar = CgHsCH—CH, 5t: Ar = 3,4,5-
(CH30)3CgH2, 5u: Ar = 4-CHyCgHy, 5v: Ar = 2-HO-5-0,NCgH3, 5w: Ar = 4-(CH3),NCgH,, 5x: Ar = 4-CF3CqH,

Scheme 1

1952

http://sioc-journal.cn/

© 2012 Chinese Chemical Society & SIOC, CAS

Chin. J. Org. Chem. 2012, 32, 1951~1957



Chinese Journal of Organic Chemistry

ARTICLE

R 1 HbEW) Sa~5x 7F 50 png/mL #8140 5P (1 26/%)
Table 1 Fungicidal activities of Sa~S5x (inhibition rate/%, 50 pg/mL)

Compd. P. sasakii F. oxysporum B. cinerea C. mandshurica G. zeae R. solani
5a 18 15 65 16 2 30
5b 19 15 58 38 2 29
5¢ 30 49 66 21 12 26
5d 2 44 64 23 7 19
Se 3 11 56 31 7 17
5f 3 8 54 26 2 27
5¢ 7 17 65 31 6 33
5h 6 12 36 21 16 25
5i 9 13 53 29 2 41
5j 26 53 62 16 19 11
5k 21 17 71 23 2 14
51 16 10 53 11 7 11
5m 19 17 67 13 8 4
5n 20 1 39 17 6 13
50 46 39 62 35 5 37
5p 33 51 83 26 2 28
5q 36 19 56 38 10 33
5r 37 8 50 40 15 39
5s 38 9 74 44 8 45
5t 34 33 63 48 8 47
5u 47 51 62 33 2 54
5v 45 48 66 39 2 45
5w 47 45 61 37 2 48
5x 6 17 66 14 15 13

Carbendazim 100 100 100 100 100 100
32 &M @) 30 mL UKEFIR, SRS 1) b3 R £ 0 22 e g n

32,1 2-FAA-5-FHT-HZHE-1,2.4- = FF[1,5-a]F
w2 (1) 894 A%,

JEoEE 1 (% S Ok [18]. mp. 255~256 C
(1it."¥): 252~253 C); 'H NMR (DMSO-d;, 500 MHz) o:
2.92 (s, 3H), 4.44 (s, 2H), 5.82 (s, 1H), 7.25~7.46 (m,
5H), 13.20 (s, 1H).

322 2-FmA-5-F H-1,2,4- = H[1,5-a]"F - T- A
LB TEE ()46 AR,

7 100 mL [BJEEEI A 1(0.01 mol, 2.72 g). &
7K K,COj5 (0.015 mol, 2.07 g)F1 40 mL Jo/K AR, =
FE 1 h S5 IR LR £.B6(0.012 mol, 1.32 mL), 4k4Ehn
MBI NY 10 he 7R RN G, WATA SR, KT RN
WG R BN VKOKIR -G, gk, H &0 — 4l ik
(V:iv=1:@4ELEHRAGEK 3.28 g %K 91.5%.
m.p. 173~175 ‘C; '"H NMR (CDCl;, 500 MHz) J: 1.31 (t,
J=1.5 Hz, 3H), 2.34 (s, 3H), 4.28 (q, J=7.5 Hz, 2H), 4.50
(s, 2H), 4.94 (s, 2H), 5.93 (s, 1H), 7.25~7.44 (m, 5H); IR
(KBr) v: 1755 cm ™.

323 2-FAA-5-F R -1.2,4- = v 5F[1,5-a]"E - T- A
LBR TBS(3) 495,
£ 100 mL [ EBeNi A H 1 #£ 2 (0.01 mol, 3.58

Chin. J. Org. Chem. 2012, 32, 1951~1957

© 2012 Chinese Chemical Society & SIOC, CAS

KMnOy, (0.015 mol, 2.37 g)J/K# K, TLC ERERKTI, J5
B 25 ST R I N RN K NaHSO, KW K% [N,
FINAOK 2 AN E A E AT, &, g, HE0-
FMBEY V=1 3)EL A H AL 314 g UE
80.5%. m.p. 151~153 ‘C; '"H NMR (CDCls, 500 MHz) ¢:
1.33 (t, J=6.9 Hz, 3H), 2.40 (s, 3H), 4.29 (q, J=6.9 Hz,
2H), 4.76 (s, 2H), 5.02 (s, 2H), 6.07 (s, 1H), 7.34~7.39
(m, 5H); IR (KBr) v: 1730, 1339, 1134 cm .

324 2-FARG-5-F A -1,2,4- = v 5[ 1,5-a]"E - T- A
TBEH(4) 896 A%,

76 50 mL [FJELEHE A 44 3 (0.01 mol, 3.90
2)F1 30 mL Jo/K LRE, SRJEH N 80% K5 (0.10 mol,
6.18 mL), MR G A R & WAL 5 min J5A K&
I AR . ek N, A E, B8 T TCOK 1
Ve 3 K, DMF-H,0 (V: V=1 : 5)E4; 15 A ik
221 g 7P7F 58.8%. mp. 214~216 C; 'H NMR
(DMSO-ds, 500 MHz) o: 2.41 (s, 3H), 4.39 (s, 2H), 491~
4.94 (m, 4H), 6.24 (s, 1H), 7.31~7.37 (m, 5H), 9.51 (s,
1H); IR (KBr) v: 3362, 3279, 3082, 1717, 1335, 1126

-1
cm .
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3.2.5 2-FAA-5-F H-1,2,4- = v H[1,5-a]"F - T- A
TBLAT (5a~5t) 89 4%,

7t 50 mL [RJEHEHEH I A H 44 4 (0.001 mol, 0.38
g). 0.0012 mol J5EEF 20 mL Jo/K ZHEE, AR 1) Herd
A 1 mL UKESER, IO Y 2~4 he W), HE, Hh
J&, J§ DMF-H,O (V: V=1 : 10)E 4 %53 Hirib &4
5a~5x.

N-[2-F R -5- FF - 1,2,4- — MR FF[1,5-a] W8 WE -7- 44
Lo -4- 5 75 S 7 (Sa): A B[4, 2% 82.1%.
m.p.>250 ‘C; 'H NMR (DMSO-d,, 500 MHz) J: 2.45 (s,
3H), 4.92 (s, 2H), 5.53 (s, 2H), 6.27 (s, 1H), 7.24~7.30
(m, 5H), 7.32 (d, J=8.6 Hz, 2H), 7.85 (d, J=8.6 Hz, 2H),
8.10 (s, 1H), 12.05 (s, 1H); IR (KBr) v: 3271, 3088, 1730,
1614, 1331, 1130 cm™'; ESI-MS m/z: 481.2 ((M—H]).
Anal. caled for C,H sFNgO,S: C 54.77, H 3.97, N 17.42;
found C 55.03, H 4.26, N 17.67.

N-[2- R0 HE-5- F L 21,2, 4- = W I [ 1,5-a] W5 I - 7- 42
L) 2- 3 K I (Sb): A A, 77 % 81.4%. m.p.
158~160 ‘C; '"H NMR (DMSO-dq, 500 MHz) o: 2.45 (s,
3H), 4.93 (s, 2H), 5.54 (s, 2H), 6.28 (s, 1H), 7.30~7.35
(m, 7H), 7.53 (t, J=8.6 Hz, 1H), 8.03 (t, J=8.0 Hz, 1H),
8.31 (s, 1H), 12.15 (s, 1H); IR (KBr) v: 3227, 3086, 1701,
1614, 1331, 1128 cm '; ESI-MS m/z: 481.2 ((M—H]).
Anal. calcd for CyH9FNgO,4S: C 54.77, H 3.97, N 17.42;
found C 54.88, H 4.24, N 17.04.

N-[2-F R -5- FF - 1,2,4- = MR FF[1,5-a] M8 WE -7- 44
LRI -4-TEFE R H E R (Se): RSk, 77K 77.8%.
m.p.>250 ‘C; '"H NMR (DMSO-ds, 500 MHz) J: 2.46 (s,
3H), 4.93 (s, 2H), 5.58 (s, 2H), 6.29 (s, 1H), 7.30~7.33
(m, 5H), 8.06 (d, J=8.6 Hz, 2H), 8.22 (s, 1H), 8.32 (d, J=
8.6 Hz, 2H), 12.34 (s, 1H); IR (KBr) v: 3292, 3180, 1701,
1609, 1335, 1134 cm™'; ESI-MS m/z: 508.2 (IM—H]).
Anal. caled for Cy,HoN,O¢S: C 51.86, H 3.76, N 19.24;
found C 51.86, H 3.54, N 19.33.

N-[2- B0 e -5- FFT 61,2, 4- = M 1, 5-a] W8 1 - 7- 48
LR HEY-3- TR 2K P R IR (5d): (It A, 2% 76.8%.
m.p.>250 ‘C; '"H NMR (DMSO-ds, 500 MHz) &: 2.45 (s,
3H), 4.92 (s, 2H), 5.58 (s, 2H), 6.27 (s, 1H), 7.29~7.32
(m, 5H), 7.77 (t, J=8.6 Hz, 1H), 8.23 (d, J=6.3 Hz, 1H),
8.29 (d, J=8.6 Hz, 1H), 8.38 (s, 1H), 8.61 (s, 1H), 12.26
(s, 1H); IR (KBr) v: 3265, 3180, 1717, 1616, 1339, 1138
cm 'y ESI-MS m/z: 5082 ((M—H] ). Anal. caled for
C2H 1oN;0,S: C 51.86, H 3.76, N 19.24; found C 51.63, H
3.93, N 19.25.

N-[2- R0 e -5- FFT R -1,2,4- = M 1, 5-a] W5 1 - 7- 48
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CLRSE]-3- AR -4 500K B I (Se): TR s Gl f, 7
# 89.3%. m.p.>250 ‘C; '"H NMR (DMSO-d,, 500 MHz)
5: 2.45 (s, 3H), 3.83 (s, 3H), 4.93 (s, 2H), 5.50 (s, 2H),
6.27 (s, 1H), 6.85 (d, J=8.0 Hz, 1H), 7.16 (d, J=6.9 Hz,
1H), 7.28~7.33 (m, 5H), 7.35 (s, 1H), 7.98 (s, 1H), 9.60
(s, 1H), 11.87 (s, 1H); IR (KBr) v: 3510, 3231, 3080, 1688,
1611, 1337, 1138 ecm™'; ESI-MS m/z: 509.2 ((M—H]").
Anal. caled for C;3sH2NgO6S: C 54.11, H 4.34, N 16.46;
found C 54.09, H 4.55, N 16.70.

N-[2-F R KL -5- FF 3 -1,2,4- = R FF[1,5-a] W8 IE -7- 44
LIRHE]-3-FR - 4- AR R IR () A (Al A4, f= 3
38.8%. m.p. 247~249 ‘C; '"H NMR (DMSO-d;, 500 MHz)
5: 2.45 (s, 3H), 3.82 (s, 3H), 4.93 (s, 2H), 5.49 (s, 2H),
6.27 (s, 1H), 6.99 (d, J=8.0 Hz, 1H), 7.10 (d, J=6.3 Hz,
1H), 7.27 (s, 1H), 7.30~7.33 (m, 5H), 7.96 (s, 1H), 9.26
(s, 1H), 11.86 (s, 1H); IR (KBr) v: 3518, 3244, 3084, 1690,
1611, 1335, 1136 cm™'; ESI-MS m/z: 509.2 ((M—H]").
Anal. caled for C53H2oNgO6S: C 54.11, H 4.34, N 16.46;
found C 53.89, H 4.69, N 16.10.

N-[2-F R KL -5- FF 3 -1,2,4- = R FF[1,5-a] W8 IE -7- 44
LML ]-OR I I (Sg): a4k, 72 % 85.3%. m.p.
217~219 “C; '"H NMR (DMSO-ds, 500 MHz) J: 2.44 (s,
3H), 4.92 (s, 2H), 5.53 (s, 2H), 6.27 (s, 1H), 7.30~7.33
(m, 5H), 7.46~7.50 (m, 3H), 7.77~7.79 (m, 2H), 8.10 (s,
1H), 12.04 (s, 1H); IR (KBr) v: 3237, 3084, 1686, 1611,
1337, 1138 cm™'; ESI-MS m/z: 463.2 ((M—H]"). Anal.
caled for Cy,H,0NgO,4S: C 56.89, H 4.34, N 18.09; found C
56.91, H 4.49, N 18.08.

N-[2- B JE-5- B 6 -1,2,4- = M [ 1,5-a] 5 1 - 744,
LM ]2- R K I (Sh): (I lE ik, 77 % 82.5%.
m.p.>250 ‘C; '"H NMR (DMSO-ds, 500 MHz) &: 2.44 (s,
3H), 4.92 (s, 2H), 5.50 (s, 2H), 6.26 (s, 1H), 6.88 (d, J=
7.5 Hz, 1H), 6.92 (t, J=6.3 Hz, 1H), 7.26 (t, J=7.5 Hz,
1H), 7.29~7.33 (m, 5H), 7.81 (d, J=6.3 Hz, 1H), 8.41 (s,
1H), 10.12 (s, 1H), 11.95 (s, 1H); IR (KBr) v: 3501, 3221,
3065, 1684, 1611, 1335, 1136 cm™'; ESI-MS m/z: 479.2
(IM—H]"). Anal. caled for C5,H,NgOsS: C 54.99, H 4.20,
N 17.49; found C 54.92, H 4.35, N 17.56.

N-[2-F B0 JE-5- B 6 -1,2,4- = M [ 1,5-a] 5 1 - 744,
O -4- GUA RS IR (5h): (L [EAE, 7 79.5%.
m.p.>250 ‘C; '"H NMR (DMSO-ds, 500 MHz) &: 2.44 (s,
3H), 4.92 (s, 2H), 5.52 (s, 2H), 6.27 (s, 1H), 7.29~7.33
(m, 5H), 7.54 (d, J=8.6 Hz, 2H), 7.81 (d, J=8.6 Hz, 2H),
8.09 (s, 1H), 12.10 (s, 1H); IR (KBr) v: 3273, 3080, 1701,
1616, 1331 1130 cm'; ESI-MS m/z: 497.2 ((M—H]").
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Anal. caled for C5,H oCINGO,S: C 52.96, H 3.84, N 16.84;
found C 52.59, H 4.01, N 17.01.

N-[2- R0 e -5- FFT 61,2, 4- = M 1, 5-a] W5 1 - 7- 48
LR 2-5 K IR (S)): AR, 775 59.6%. m.p.
198~200 ‘C; '"H NMR (DMSO-dq, 500 MHz) o: 2.45 (s,
3H), 4.93 (s, 2H), 5.55 (s, 2H), 6.28 (s, 1H), 7.31~7.33
(m, 5H), 7.46 (t, J=7.5 Hz, 1H), 7.49 (t, J=5.8 Hz, 1H),
7.57 (d, J=7.5 Hz, 1H), 8.10 (d, J=5.8 Hz, 1H), 8.49 (s,
1H), 12.23 (s, 1H); IR (KBr) v: 3287, 3067, 1717, 1614,
1337, 1136 cm™'; ESI-MS m/z: 497.2 ((IM—H]"). Anal.
calcd for C5,HoCINgO,4S: C 52.96, H 3.84, N 16.84; found
C52.63,H4.14,N 16.61.

N-[2- 0 e -5- FFT R -1,2,4- = M 1, 5-a] W5 1 - 7- 48
LR ]-4- AR R (SK): B, 772K 80.1%.
m.p.>250 ‘C; '"H NMR (DMSO-ds, 500 MHz) &: 2.45 (s,
3H), 3.81 (s, 3H), 4.93 (s, 2H), 5.51 (s, 2H), 6.27 (s, 1H),
7.03 (d, J=8.6 Hz, 2H), 7.31~7.33 (m, 5H), 7.72 (d, J=
8.6 Hz, 2H), 8.04 (s, 1H), 11.91 (s, 1H); IR (KBr) v: 3260,
3086, 1690, 1609, 1337, 1136 cm™'; ESI-MS m/z: 493.2
([M—H] ). Anal. calcd for Cy3H»,NOsS: C 55.86, H 4.48,
N 16.99; found C 55.86, H 4.55, N 16.94.

N-[2-F R -5- FF - 1,2,4- = MR FF[1,5-a] W8 IE -7- 44
LIRIE-2- AR R A (SD): ek, 7% 80.1%.
m.p. 216~218 ‘C; '"H NMR (DMSO-ds, 500 MHz) &: 2.44
(s, 3H), 3.86 (s, 3H), 4.92 (s, 2H), 5.51 (s, 2H), 6.27 (s,
1H), 7.03 (t, J=7.5 Hz, 1H), 7.13 (d, J=8.6 Hz, 1H),
7.30~7.33 (m, 5H), 7.45 (t, J=7.5 Hz, 1H), 7.93 (d, J=
8.6 Hz, 1H), 8.44 (s, 1H), 11.98 (s, 1H); IR (KBr) v: 3206,
3086, 1684, 1616, 1337, 1136 cm™'; ESI-MS m/z: 495.2
(IM+H]"). Anal. caled for C,3sH»N¢OsS: C 55.86, H 4.48,
N 16.99; found C 55.65, H 4.45, N 16.87.

N-[2-F R -5- FF - 1,2,4- = IR FF[1,5-a] W8 IE -7- 44
LFE-2,3- UK H B (Sm): A EEA, 7% 81.8%.
m.p. 248~250 ‘C; '"H NMR (DMSO-d;, 500 MHz) 6: 2.45
(s, 3H), 4.93 (s, 2H), 5.56 (s, 2H), 6.28 (s, 1H), 7.30~7.33
(m, 5H), 7.48 (t, J=8.0 Hz, 1H), 7.76 (d, J=8.1 Hz, 1H),
8.08 (d, J=6.3 Hz, 1H), 8.50 (s, 1H), 12.29 (s, 1H); IR
(KBr) v: 3225, 3107, 1717, 1616, 1339, 1138 cm ';
ESI-MS m/z: 5312 (M — H] ). Anal. caled for
C»,H,5CLNGO,S: C 49.54, H 3.40, N 15.76; found C 49.21,
H 3.75,N 15.94.

N-[2-F R -5- FF - 1,2,4- — MR FF[1,5-a] W8 e -7- 44
LML -2-nk s PR (Sm): AR E A, 7= 2 91.7%. m.p.
203~205 ‘C; '"H NMR (DMSO-ds, 500 MHz) d: 2.43 (s,
3H), 4.93 (s, 2H), 5.48 (s, 2H), 6.15 (t, J=6.9 Hz, 1H),
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6.27 (s, 1H), 6.51 (d, J=6.3 Hz, 1H), 6.99 (d, J=7.5 Hz,
1H), 7.31~7.34 (m, 5H), 7.92 (s, 1H), 11.50 (s, 1H), 11.72
(s, IH); IR (KBr) v: 3445, 3229, 3084, 1711, 1609, 1339,
1136 cm™'; ESI-MS m/z: 452.2 ((M—H]"). Anal. calcd for
Cy0H9N,0,4S: C 52.97, H 4.22, N 21.62; found C 52.61, H
4.51,N 21.33.

N-[2-"F AL -5- FF 31,2, 4- = M - [ 1,5-a] W8 I -7- 460
LWL T-4- R HOR IR (So): I EAEME, 7% 82.5%.
m.p. 198~200 ‘C; 'H NMR (DMSO-d;, 500 MHz) 6: 2.45
(s, 3H), 4.92 (s, 2H), 5.49 (s, 2H), 6.27 (s, 1H), 6.84 (d,
J=8.6 Hz, 2H), 7.31~7.33 (m, 5H), 7.60 (d, /=8.6 Hz,
2H), 7.99 (s, 1H), 9.97 (s, 1H), 11.83 (s, 1H); IR (KBr) v:
3445, 3230, 3086, 1717, 1609, 1337, 1136 cm™'; ESI-MS
mi/z: 479.2 ((IM—H] ). Anal. calcd for C,,H,oN4OsS: C
54.99, H 4.20, N 17.49; found C 54.77, H 4.52, N 17.53.

N-[2-F R KL -5- FF 3 -1,2,4- = R FF[1,5-a] W8 IE -7- 44
LW HE-2- G-5- il 2 R T IR (Sp): 1 (A [l A4, 77
83.8%. m.p. 249~251 C; 'H NMR (DMSO-d, 500 MHz)
0: 2.45 (s, 3H), 4.93 (s, 2H), 5.61 (s, 2H), 6.30 (s, 1H),
7.30~7.33 (m, SH), 7.89 (d, J/=9.2 Hz, 1H), 8.28 (d, J=
6.3 Hz, 1H), 8.51 (s, 1H), 8.78 (s, 1H), 12.39 (s, 1H); IR
(KBr) v: 3219, 3067, 1686, 1609, 1339, 1138 ¢cm '; ESI-
MS m/z: 542.2 (IM—H] ). Anal. caled for CyH;3ClI-
N,O6S: C 48.58, H 3.34, N 18.03; found C 48.58, H 3.29,
N 18.35.

N-[2-F R -5- FF 3 -1,2,4- = MR FF[1,5-a] W8 IE -7- 44
CERSE]-2-nb e IR (Sq): FTELEA, 775 17.1%. mup.
240~243 °C; '"H NMR (DMSO-d,, 500 MHz) J: 2.45 (s,
3H), 4.93 (s, 2H), 5.58 (s, 2H), 6.28 (s, 1H), 7.29~7.34
(m, 5H), 7.61 (t, J=5.2 Hz, 1H), 7.69 (d, J=7.5 Hz, 1H),
7.86 (d, J/=8.0 Hz, 1H), 8.13 (t, J=6.3 Hz, 1H), 8.82 (s,
1H), 12.24 (s, 1H); IR (KBr) v: 3280, 3088, 1726, 1609,
1333, 1125 cm™'; ESI-MS m/z: 464.2 ((M—H]"). Anal.
calcd for C;HoN;O,4S: C 54.19, H4.11, N 21.06; found C
53.82, H4.06, N 21.18.

N-[2-F R KL -5- FF 3 -1,2,4- = MR I [1,5-a] M8 IE -7- 44
LM FE]-2- PRI FHY I R (Sr): IR s Ca il 44, 77 % 78.5%.
m.p. 181~183 °‘C; '"H NMR (DMSO-d,, 500 MHz) J: 2.44
(s, 3H), 4.93 (s, 2H), 5.44 (s, 2H), 6.27 (s, 1H), 6.67 (t, J=
5.3 Hz, 1H), 7.00 (d, J/=6.0 Hz, 1H), 7.31~7.33 (m, SH),
7.86 (d, J=6.3 Hz, 1H), 7.98 (s, 1H), 11.99 (s, 1H); IR
(KBr) v: 3225, 3082, 1699, 1616, 1337, 1136 cm ';
ESI-MS  m/z: 4532 (M — H] ). Anal. caled for
Cy0HsNOsS: C 52.86, H 3.99, N 18.49; found C 52.83, H
422 N 18.14.
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N-[2- 0 e -5- FFT k1,2, 4- = M [ 1,5-a] W5 1 - 7- 48
LEHE- R IR I (Ss): 1R B K, 7726 96.9%. m.p.
238~240 C; 'H NMR (DMSO-d;, 500 MHz) J: 2.44 (s,
3H), 4.93 (s, 2H), 5.42 (s, 2H), 6.27 (s, 1H), 6.98~7.14
(m, 2H), 7.31~7.42 (m, 8H), 7.62~7.64 (m, 2H), 7.98 (s,
1H), 11.93 (s, 1H); IR (KBr) v: 3229, 3085, 1690, 1627,
1611, 1337, 1136 cm'; ESI-MS m/z: 489.2 (IM—H]).
Anal. caled for C,yHNgO4S: C 58.76, H 4.52, N 17.13;
found C 58.44, H 4.88, N 16.96.

N-[2-F R -5- FF - 1,2,4- = IR FF[1,5-a] W8 IE -7- 44
LMEAE]-3,4,5- = AL IR T REITR (St): Al ik, =2
85.7%. m.p. 248~250 ‘C; '"H NMR (DMSO-d,, 500 MHz)
5: 2.45 (s, 3H), 3.70 (s, 3H), 3.84 (s, 6H), 4.92 (s, 2H),
5.52 (s, 2H), 6.27 (s, 1H), 7.09 (s, 2H), 7.30~7.33 (m,
5H), 8.02 (s, 1H), 12.05 (s, 1H); IR (KBr) v: 3258, 3086,
1719, 1616, 1331, 1125 cm'; ESI-MS m/z: 553.3 ((M—
H]"). Anal. caled for C,sHyNgO-S: C 54.14, H 4.73, N
15.15; found C 54.46, H 5.03, N 15.14.

N-[2- B0 e -5- FFT R -1,2,4- = M [ 1,5-a] W5 1 - 7- 48
O 4- T B I I (Su): A AR, 7% 86.9%.
m.p.>250 ‘C; '"H NMR (DMSO-ds, 500 MHz) d: 2.35 (s,
3H), 2.44 (s, 3H), 4.91 (s, 2H), 5.51 (s, 2H), 6.27 (s, 1H),
7.27 (d, J=8.0 Hz, 2H), 7.30~7.32 (m, 5H), 7.66 (d, J=
8.0 Hz, 2H), 8.06 (s, 1H), 11.96 (s, 1H); IR (KBr) v: 3242,
3086, 1715, 1611, 1335, 1136 cm™'; ESI-MS m/z: 479.2
(IM+H]"). Anal. caled for C,sH»N¢O,S: C 57.73, H 4.63,
N 17.56; found C 57.60, H 4.93, N 17.20.

N-[2-F R -5- FF - 1,2,4- = MR FF[1,5-a] W8 e -7- 44
LR FE-2-FR FE-5- M IR R R (Sv): ¥R ot ] A4, 7=
% 83.6%. m.p.>250 ‘C; '"H NMR (DMSO-ds, 500 MHz)
5: 2.46 (s, 3H), 4.92 (s, 2H), 5.56 (s, 2H), 6.28 (s, 1H),
7.11 (d, J=9.2 Hz, 1H), 7.30~7.33 (m, 5H), 8.18 (d, J=
5.8 Hz, 1H), 8.41 (s, 1H), 8.65 (s, 1H), 12.13 (s, 1H), 12.30
(s, 1H); IR (KBr) v: 3431, 3204, 3078, 1792, 1612, 1340,
1134 cm™'; ESI-MS m/z: 526.1 ((M~+H]"). Anal. calcd for
C2H19N;0-S: C 50.28, H 3.64, N 18.66; found C 50.10, H
3.65, N 18.55.

N-[2-F R -5- FF 3 -1,2,4- = IR FF[1,5-a] W8 IE -7- 44
LWL ]-4- — LR A I (Sw): Ry ar el ik, F=
89.0%. m.p. 235~237 ‘C; '"H NMR (DMSO-d,, 500 MHz)
5: 2.44 (s, 3H), 2.97 (s, 6H), 4.91 (s, 2H), 5.45 (s, 2H),
6.26 (s, 1H), 6.75 (d, J=9.2 Hz, 2H), 7.30~7.33 (m, 5H),
7.57 (d, J=9.2 Hz, 2H), 7.95 (s, 1H), 11.73 (s, 1H); IR
(KBr) v: 3238, 3065, 1690, 1611, 1339, 1138 cm'; ESI-
MS m/z: 508.2 ([M+H]+). Anal. calcd for C,4H»sN;0,S: C
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56.79, H 4.96, N 19.32; found C 56.41, H5.11, N 18.96.

N-[2-F R KL -5- FF 3 -1,2,4- = MBI 1,5-a] W8 e -7- 44,
LM HE -4 = 5 H R I U (S): 1 T A, 7 R
89.6%. m.p.>250 C; 'H NMR (DMSO-dq, 500 MHz) &:
2.46 (s, 3H), 4.93 (s, 2H), 5.57 (s, 2H), 6.28 (s, 1H),
7.30~7.33 (m, 5H), 7.84 (d, J=8.0 Hz, 2H), 8.01 (d, J=
8.0 Hz, 2H), 8.19 (s, 1H), 12.23 (s, 1H); IR (KBr) v: 3292,
3063, 1714, 1609, 1339, 1138 cm '; ESI-MS m/z: 533.2
(IM+H]"). Anal. caled for CysH,oFsNgO,S: C 51.88, H
3.60, N 15.78; found C 51.91, H 3.71, N 15.70.
3.3 HIEEMEN

KRBT T HbsME A Sa~5x £
e S A 76 OBE B T 5% 9% 55 (PDA) b X K G SU R 9 T
B R ZE 9 R (Fusarium
oxysporum)~ T JINIKEF)9 18 (Botrytis cinerea)~ - FJ& 1
J55 B (Cytospora mandshurica) /N3¢ 758599 W (Gibberella
zeae) F1 - 5 37 4994 181 (Rhizoctonia  solani) 315 PE,
AL R 50 pg/mL. FAFERER 3R, LR ML
Y% Wi R (Carbendazim) 4y X M 24571, A ¢ DMSO
e N R ARG SR 0 )5 R B 114 3 ~4 mm &b
WEARN 4 mm KRG, R BESIR R g, BT
27 CHiFRM TR, fra AN B is A b K iin
BRFRILELARIY) 2/3 I, SR 1528 SO B AT AT,
DA BB VR AR . 1% R ST &9
A, g5 R 1.

e PRV HAR — A B EAR
Hisl X TR 7 H AT —0.4
B A H RRAL AW AR E AR K 2R

AL THIFFETT & ROy A s M R = 58 1

(Pellicularia  sasakii)

x100%
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