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Synthesis and Fungicidal Activity of 1,3,4-Oxadiazole Derivatives
Containing Pyrazole Moiety

Sun, Nabo™* Wu, Hongke™*”
(“ College of Biology and Environmental Engineering, Zhejiang Shuren University, Hangzhou 310015)
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Abstract A series of novel 1,3,4-oxadiazole derivatives were synthesized from acetylacetone, hydrazine hydrate by
multi-step reactions. Their structures were characterized by 'H NMR, MS and elemental analyses. The target compounds were
evaluated for their fungicidal activities against Corynespora cassiicola, Pseudomonas syringae pv. Lachrymans, Pseudoper-
onospora cubensis and Sclerotinia sclerotiorum in vivo, and the results indicated that some of the title compounds displayed

excellent fungicidal activities.
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1.2 HEYBERKR

2,5- " FRENEE M 22 25 SRR 617V LI AT IR ZK
JWFSE A B
12,1 2-(3,5- =9 - 1H-vtkvd-1-35) T8 LB (2)49 A
A,

100 mL = AP II N 50 mmol £k &4 3,5- - H JEnt:
M. 50 mmol FTE/KBREREN . 30 mL Jo 7K 7 M AR AL & 1K)
TBAB, Jii#t NN L8R LBE(51 mmol), [FI3 18
h, TLC A s b (RILSE & (). VA2, 1L9E, IR 5 1545
AR, ST R A ZT (LR L BR) - VR
MEH=1": 1], 135 5.01 g LEOFBRRAE, 7% 55%. 'H
NMR (400 MHz, CDCly) d: 5.85 (s, PyH, 1H), 4.75 (s,
NCH,, 2H), 4.21 (q, J=7.2 Hz, OCH,CHj, 2H), 2.21 (s,
Py-CHs, 3H), 2.20 (s, Py-CHs, 3H) , 1.27 (g, J=7.3 Hz,
OCH,CH;, 3H).

122 2-(3,5-= 9 F-1H-vtbrid-1- ) BB (3) 89 A%,

20 mmol FIALE 2 F1 12 mL Jo/K ZEEIMAE] 50
mL [FREEH T, RSP A A AL, RIS
30 mmol [ 100%7K AW, 7RI IR SERIR F b 14,
ARSEAEFR N BCRE 2 h, 198, HARE OERE, #3291
g AMERIR K, 7% 86.4%. m.p. 199~202 C.

123 5-[(3,5-=F -1 H-vthok-1-30) F 3L ]-1,3,4-18 —
w0 BRET(4) 898 A%,

S CER T T LA . 76 100 mL B
0.06 mol B 3, 0.09 mol KOH, 50 mL Z.JE, 10 mL 7K,
BLFE TN 0.09 mol CS,, [HIjit 14 hy 585G, BRZKHS
SRR, FREEIN 200 mL K, AN 10%35E2 4 pH
5~6, T KERA, tHuE, JEPIE 90% LREE LS AL G
134lifh, 9.54 g W AE R, 7% 75.6%.
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1.2.4 2-BRARFAI-5-[(3,5- = F A -1H-wtbmk-1- ) F
H]-1,3,4-M8 — v (5a~5Kk) 49 & R if ik

25 mL [&JEFSH T 1A 2 mmol L&) 4, 2 mmol HL
REF, 8 mL NN-—FEEFEEZ(DMF)F 2.4 mmol [
KoCOs, ZMAHEFE, )2 (L (TLC) R SN 1E 5.
SRR, RV 30 mL vk/KH, A E AR, g,
T, CREE S ).

2-R R HE-5-[(3,5- A 1 - -1 -3 ) F 3 -1,3,4-
WE M (5a): FEATE, 755 67.1%. mp. 64~65 C;'H
NMR (CDCls, 400 MHz) §: 7.29~7.38 (m, 5H, ArH),
5.86 (s, 1H, PyH), 5.35 (s, 2H, Py-CH,), 4.43 (s, 2H,
S-CH,), 2.28 (s, 3H, Py-CH3), 2.21 (s, 3H, Py-CH;); MS
(ESI) m/z: 301 [M+H]". Anal. calcd for C 59.98, H 5.37,
N 18.65; found C 60.21, H 5.61, N 18.51.

2-(2,4- HFRFE)-5-((3,5- - F Fk -1 -k - 1)
FHJE)-1,3,4-I8 — W (Sb): B 5L K, 7% 77.1%. m.p.
83~84 ‘C;'H NMR (CDCl;, 400 MHz) &: 7.48 (d, J=
7.95 Hz, 1H, ArH), 7.40 (s, 1H, ArH), 7.16 (d, J=8.22 Hz,
1H, ArH), 5.86 (s, 1H, PyH), 5.34 (s, 2H, Py-CH,), 4.48 (s,
2H, S-CH,), 2.28 (s, 3H, Py-CH3), 2.21 (s, 3H, Py-CH,);
MS (ESI) m/z: 370 [M+H]". Anal. calcd for C 48.79, H
3.82, N 15.17; found C 48.98, H 4.12, N 15.09.

2-(3- R 3 )-5-[(3,5- - H -1 H- L e -1- 3 )
H51-1,3,4-H8 —M(Se): LRI, 775 83.4%. m.p. 67~
68 °‘C;'H NMR (CDCls, 400 MHz) 6: 7.39 (s, 1H, ArH),
7.27~7.32 (m, 2H, ArH), 7.10~7.23 (m, 2H, ArH), 5.86
(s, 1H, PyH), 5.34 (s, 2H, Py-CH,), 4.38 (s, 2H, S-CH,),
2.28 (s, 3H, Py-CH3), 2.21 (s, 3H, Py-CH;); MS (ESI) m/z:
336 [M+H]". Anal. calcd for C 53.81, H 4.52, N 16.73;
found C 53.42, H 4.89, N 16.38.

2-(3- LA HE)-5-[(3,5- - F -1 H-nk -1 -3 F
H]-1,3,4-BE M (5d): A, 7% 85.5%. mp. 71~
72 °C; '"H NMR (CDCls, 300 MHz) §: 7.43~7.71 (m, 4H,
ArH), 5.86 (s, 1H, PyH), 5.34 (s, 2H, Py-CH,), 4.23 (s, 2H,
S-CH,), 2.29 (s, 3H, Py-CH3), 2.21 (s, 3H, Py-CH3); MS
(ESI) m/z: 326 [M+H]". Anal. calcd for C 59.06, H 4.65,
N 21.52; found C 58.98, H 4.78, N 20.62.

2-(3- LN B HL)-5-[(3,5- - P L1 H- itk M -1- R
HE]-1,3,4-W8 M (Se): A AsRIAE, F72 78.9%. m.p. 72~
73 °C; "H NMR (CDCls, 300 MHz) 0: 6.98~7.16 (m, 4H,
ArH), 5.86 (s, 1H, PyH), 5.35 (s, 2H, Py-CH,), 4.41 (s, 2H,
S-CH,), 2.29 (s, 3H, Py-CH3), 2.21 (s, 3H, Py-CH;); MS
(ESI) m/z: 319]M+H]". Anal. caled for C 56.59, H 4.75,
N 17.60; found C 56.81, H 5.05, N 17.49.

2-(2- SRR L )-5-[(3,5- - HH L -1 -tk -1 35 )
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H51-1,3,4-WE M (5h): A ERIE, 772 88.7%. m.p. 82~
83 ‘C; 'H NMR (CDCls, 300 MHz) d: 7.51 (d, J=7.25
Hz, 1H, ArH), 7.38 (d, J=7.76 Hz, 1H, ArH), 7.18~7.24
(m, 2H, ArH), 5.86 (s, 1H, PyH), 5.34 (s, 2H, Py-CH,),
4.53 (s, 2H, S-CH,), 2.29 (s, 3H, Py-CHs), 2.21 (s, 3H,
Py-CH;); MS (ESI) m/z: 336 [M-+H]". Anal. caled for C
53.81, H 4.52, N 16.73; found C 53.62, H 4.83, N 16.63.

2-(2- W HE)-5-[(3,5- - Y BE -1 H- itk M -1- R ) HE
H51-1,3,4-WE M (Sg): A, 773 75.9%. mp. 91~
92 ‘C;'H NMR (CDCls, 300 MHz) d: 7.42~7.46 (m, 1H,
ArH), 7.28~7.30 (m, 1H, ArH), 7.03~7.11 (m, 2H, ArH),
5.86 (s, 1H, PyH), 5.35 (s, 2H, Py-CH,), 4.46 (s, 2H,
S-CH,), 2.28 (s, 3H, Py-CH3), 2.21 (s, 3H, Py-CHs); MS
(ESI) m/z: 319 [M+H]". Anal. calcd for C 56.59, H 4.75,
N 17.60; found C 56.72, H 4.35, N 17.15.

2-(2- RO 3)-5-[(3,5- = -1 H-HE - 1 - ) P
$£1-1,3,4-WE M (Sh): A s, 72 83.4%. mp. 35~
37 ‘C;'"H NMR (CDCls;, 300 MHz) d: 7.31 (d, J=7.44
Hz, 1H, ArH), 7.13~7.21 (m, 3H, ArH), 5.86 (s, 1H,
PyH), 5.36 (s, 2H, Py-CH,), 4.46 (s, 2H, SCH,), 2.40 (s,
3H, Ar-CHs), 2.29 (s, 3H, Py-CH,), 2.21 (s, 3H, Py-CH;);
MS (ESI) m/z: 315[M~+H]". Anal. caled for C 61.12, H
5.77,N 17.82; found C 60.84, H 5.70, N 17.75.

2-(4-F T FEACHR KL )-5-((3,5- - F -1 =it -1 - )
FHHE)-1,3,4-08 — Me(Si): o didk, 773 82.2%. m.p.
73~74 ‘C; '"H NMR (CDCls;, 300 MHz) J: 7.38 (d, J=
8.13 Hz, 2H, ArH), 7.32 (d, J=5.32 Hz, 2H, ArH), 5.86 (s,
1H, PyH), 5.35 (s, 2H, Py-CH,), 4.58 (s, 2H, S-CH,), 2.29
(s, 3H, Py-CH;), 2.22 (s, 3H, Py-CH3), 1.30 (s, 9H, #-Bu);
MS (ESI) m/z: 357 [M+H]". Anal. calcd for C 64.01, H
6.79, N 15.72; found C 63.92, H 6.49, N 15.74.

2-(4- W HE)-5-[(3,5- - F BE -1 H- itk e -1- R ) HE
H51-1,3,4-WE —M(5)): A EERE, 772 89.1%. mup. 49~
50 °C; '"H NMR (CDCls, 300 MHz) 6: 7.33~7.37 (m, 2H,
ArH), 6.96~7.00 (m, 2H, ArH), 5.86 (s, 1H, PyH), 5.34
(s, 2H, Py-CH,), 4.39 (s, 2H, S-CH,), 2.28 (s, 3H,
Py-CHs;), 2.21 (s, 3H, Py-CH3); MS (ESI) m/z: 319 [M+
H]". Anal. calcd for C 56.59, H 4.75, N 17.60; found C
56.78, H 4.68, N 17.52.

2-(4- AL B AR )-5-[(3,5- — A AL -1 H-HE e-1- )
HI3E]-1,3,4-08 I8(5Kk): JHPIRY, 723 90.3%. 'H NMR
(CDCls, 300 MHz) 0: 7.8~7.33 (m, 2H, ArH), 6.82~6.89
(m, 2H, ArH), 5.86 (s, 1H, PyH), 5.37 (s, 2H, Py-CH,),
4.40 (s, 2H, S-CH,), 3.78 (s, 3H, OMe), 2.26 (s, 3H,
Py-CH3), 2.21 (s, 3H, Py-CH;); MS (ESI) m/z: 331 [M+
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H]+. Anal. calcd for C 58.16, H 5.49, N 16.96; found C
57.94, H 5.05, N 16.83.

1.3 HEHEMENR

1.3.1 A

B RP: F Z % R e HE (K AR
2 DRVEFREN, B 10 cmX 10 cm, #54 3
P 2F PP, CRAUERRER 2 BRT, M KR 2 1 1O
LR

PPk, BT &N R . TR R 2 TN B
P A3 TR0 TR AR T T R [ o LR L R 2 Bt i 5
TEIFIE T R AT, BRI B0 7).

132 RKIEFHiE

TR B A ARV R 27 B ik S A6 T I BT S
PR ARG B B N, IR A R

I 255, B IRRE SR 500 pg/mlL.

G2 S Rk 70 i AR B 1R« A 200 AR H
T-RVFIWE P, B IO B A D95 T R P B B vt
A Ph, DB AZ I WK TR 22 8 il 5 e hp. TR
PRI 5 Son) B2 ) )Wt T s I B, 2 h
SRR R, RIR R R

WA TV RERTIREAr Rohi fa A B Ak Ak

AR )= X FE I 175 — Kb HE 9 1

X100%
XIS ’

2 HR5IHE
21 EREKIE

AW G L C I 5 7K G R S FF R, 558
Hilf3 3,5- " HIREmEMe, J5 & EAH R RS AL AU T 3R Ak
F{(TBAB) F, 58 4R LB — IR A K 2-(3,5-
Fo-LH-ME - 1-35) 1R T6(2). ik 2 S5KE RN
B 2-(3,5- - F L -1 H-WE M- 1-8) Z R JF(3); Hh im) 44
1,3,4-W8 — -2 NE 4 n] LJ7 (it il 2-(3,5- — I HE-1H-
N - 13 Z W E(3) 5 KOH. —BRALBRAE T /K Z ]
WA E]. RGBS Y-S TR & s v 15 2 H
PLEY) 5. AXAEA R EALEY 5 B, Kbk 4
EXRCT RS T DMF FUK VR SV, LLRRER AT
YERBERRF, AR5 B TIBda s~ &Y 20 min, 733 H
PR, 7R E] 88%, S5 =R AL R (Y,
I 24 h, P22 82%)AHH M, {H 2 [N ) KR4 %
7E "H NMR i, 2 MR FIE s BR 7 [1] £ 37 3
A O 1F 5.34~5.37 Zn); St s AHIE R A 5 78
4.23~4.58 2 [A], S S FRIEAEN 6 fEE =g, MEPRER
PSR O fH 20 BIAE 6 2.21 F12.27 fib, H AN
IS Ay P,
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22 REEM

T M BEIR (Corynespora cassiicola) 5 JR 4 B 1 £
BEI9 (Pseudomonas syringae pv. Lachrymans). 35 K&
J9j (Ascochyta citrullina Smith) . 3% JK F§ % 9 (Pseudo-
peronospora cubensis)F3E JIN A% Wi (Sclerotinia sclero-
tiorum) (F1iE AR BIIEVE'S 1512 1, MK N 500
pg/mL. 10, K& P07 500 pg/mL (1771 &
X B R BE I (Corynespora  cassiicola) 7 I H B4 11
A WE P, 5O 2 5 IR (53.52%), JF M &R
(78.20%), I EEFTATH(78.75%)AH 1. % T~ 58 JIAB B0,
HAWEY) Te R T 25K 24(53.68%), ARG
VIR RHRAE T0%LL ., (AT ERE, &Y 5d~5h
MBIROEE T 80%LA b, FEALEAL G4 SE I 5g KB AL
S 90%. G Sa, Sb, Sd AN B M £ B
IR RS54 65.59%, 68.08%, 75.63%, LLif 2B
518 IR (38.49%), XI55 38 (— 11.42%), HY L4 A
(54.15%) 1. 0 TR0 N E A, KA Y i B 3
Eeig s, HALEY) Se (59.52%)F1 5g (56.81%) A

SRR A Se (68.43%)H15i (67.26%)%} T3 I 7
i BT Ak, 5 x0T 2 R B IR (55.92%), JF X & &=
(56.31%), HIHEFEATHEL(68.71%)AH24. A NiEAM, o
A 5 B TN AZ 96 S T R DL H — s e it AR KA
wb &Y 5a, 56 F1 Sg XTI 4 5 8 —9.10%,
—10.26%F1—21.48%. Ht— LI\ AAL S5 RO R
FEWAERET .

3 it

AL I 200 RNA BT — FR B B 5 I e R
M) 1,3,4-W8 — M Rr A9, S b i IR 0 & i fig
8 RO AR it S NN ). 335 AR R RE PE S 4R R I, 4 H
Pk B 0] S TR BT « B JINAH B 1 A B 38 R
904 R B JICRTAZ 6 LU B AL, R R — 2 &
PR, JUHIEAL A 5 F1 5g {F 500 mg/L [H7E N Xf i
JRAE BEI (R B 05 90% LA F, A5t 2 S R FF X
B AR EEFEANE, AR e AT — 2
W

£1  HMEEYIEER BTS00 mg/mL)
Table 1 The fungicidal activity of title compounds in vivo (500 mg/mL)

Szl Corynfspom Pseudomonas syringae pv.  Ascochyta 'citrullinal Pseudoperon.ospom Sclerotinia sclerotiorum
cassiicola Lachrymans Smith cubensis
Sa 72.72 65.59 23.72 42.75 32,51
5b 77.66 68.08 —2.73 41.78 36.93
Sc¢ 53.68 38.02 19.13 35.97 12.98
5d 81.81 75.63 33.35 49.40 —9.10
Se 84.55 53.30 59.52 68.43 21.16
5f 92.77 58.22 48.17 53.13 —10.26
S5¢ 94.64 47.98 56.81 53.13 —21.48
Sh 88.12 53.27 26.02 45.39 3.05
5i 62.11 53.52 —29.72 67.26 33.34
5j 72.35 14.78 31.99 46.24 16.48
S5k 64.26 32.62 —11.66 59.56 0.81
1 IR 53.52 38.49 98.35 55.92 97.84
H X # % 78.20 —11.42 48.82 56.31 26.89
FREAT AT 78.75 54.15 100.00 68.71 83.39

Bl A SCORBETE DG v FE RIS 46T T
FUIT A B IR e 1K, L ES.
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