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WE FITEYNS A PR, BERE IR, BERREREINF] 1,3,4-08 —IRHAL I b, i IR R T —RIB AL Y
MHE (BEME) ) 1,3,4-M8 — 24, JEId IR, 'H NMR, EI-MS K G045 07 it B & Ak & b AT T 45 MR AE. AC
FALEY) 2-(6-FMEIE-3-FF AR HE)-5-(IEBE -4-55)-1,3,4- 08 MDA b X RTSHIESE T 450, w1505E T i & b &)
AWIEYE, LR T4 1,3,4-08 M REAARGE M o 5| N BEMEIL IR 5| AL 29 B0 5 AR S M 22 5. 4501 Hirb
EPIRHIR I 5 RS — R BT E, KK RESUR 5 040 2k SR O 156 L e B AR R BOR; A 1,3,4-
IR A 8 g o 5 | N I 2 IR L 5 ) N I e Rt L 3% 1 370 e 5 R
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Synthesis and Fungicidal Activity of 2,5-Disubstituted-
1,3,4-oxadiazole Derivatives

Liu, Jianchao Wang, Weidong He, Hongwu™
(College of Chemistry, Central China Normal University, Wuhan 430079)

Abstract A series of new 2,5-disubstituted-1,3,4-oxadiazole derivatives have been designed and synthesized by adding pyri-
dine ring and thiazole ring to the structure of 1,3,4-oxadiazole. The structures of target compounds have been confirmed by 'H
NMR, EI-MS, IR spectroscopy and elemental analyses. The structure of 2-[(6-pyridin-3-yl)methylthio]-5-(pyridin-4-yl)-
1,3,4-oxadazole has been determined by single crystal X-ray diffraction. The results of preliminary bioassay indicated that
some compounds possess potential fungicidal activities against Fusarium oxyporium, Gibberella zeae, Rhizoctonia solani,
Dothiorella gregaria and Colletotrichum gossypii at a dosage of 5.0X 10 g/mL. The fungicidal activities of 1,3,4-oxadiazole

derivatives adding thiazole ring were better than those of those adding pyridine ring.

Keywords

1,3,4-oxadiazole; pyridine ring; thiazole ring; fungicidal activity

H Gibson!& i P RMIEIR T 1,3,4-KE AT
A EALBECAK, B8 MR A I R T A
TEAN W B e FL AT 25 0T R4S R IR WE Mg A= ) 1) i 7
o, I TR 2 AR S T, RIS AT R X S
WEPBAT Zmt R IAEDENE, kg, BRE. R
W Bui PLRSEP L AR R AL R g N
FIR, PR T ARZ AT ARG PER 1,3,4-B8 AT A4
2001 4 Liu ZEOHRIE T8 1,2,4-[1,5-a]BE R TN 1,3,4-
WE MR Zh b rp P A S D0) ST L2 A% VAT B8 e PG
PE. 2004 4F Wang 25U3E T 25 FRILILIEI 1,3,4-58
WAL A PN R A ZE A5 B (phoma aspavagi sace) FISE R
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& 85U W (Physalospora  Piricola) I R AL 85% LA
b TMTEEFOEE IR AR IRIR M AR Tt
ARSI 1,3,4-B8 gk g3k T AT R A%
PER 1,3, 4-BE IR AP (H N AR AT R E R ER 5 | N
1,3,4-B8 M REGREE R RIS, o T 32 30
A T Z IR A, BATIR A At e S 5 R B R
P, OCBEIEIE A MEMRERG]NF 1,3,4-ME M REA LR R,
WA T — RAF LS e (HEME) (1) 1,3,4-I8 —
4. Wit IR, 'H NMR, EI-MS A 76 ZE 4 W25 7 0t
B A AT T 85 RAE. RENLED 2-(6-K
MW -3- R 3 ) -5 - (ML e -4- 5 )-1,3,4-BE (D& L i X
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FTHUESE T 85409, WD ME T B & el & 90 10 28 i s
PE, JELLIR T4 1,3,4-W8 W REAR G5 Ry b 5 | A BEME AR FR
RGINIERE 830 J5 AT ARV R I 22 . Hbsi
Y& R 26 WL Scheme 1.

1 #R5iT1E

HEMRIE

Hbr LA s, Brfa Re eSS 347 W 2
I, ZRFR BT 99 1 C—H FR4E 4RSI 7 3060
cm BT, CH, i C—H Mg 3R5h AL T 2935 cm ™' B ik
TR SR BNALE 1460, 1500, 1580, 1600 cm ' 4b HiHL
2 45T T I RO 4, 76 1460 em ' TIT A
7R A, e R — AR Y. ME MR C—
O—C 43Rz — AT 1160 11100 em ' BT, )%
A T HARMES Y TH NMR 885, tb & &4
WEIAASR) T IGUE. & 4.44 oA ALK g SCH, W

1.1

U, 5 5.20 2245 AL FRLIE S OCH, FIWR LI, & 6.71~8.82
PAEA N 5557 NI ENOL L E R S M E N 7N Ay
YR BI-MS K. N eATT S s nT LRI H bs 2
T IE T o 1B 10, 2 21 AR5 Pl H
PR FEW A, AEICE T s PR S T EE N
FFEAHREF, AR ZE AT 0.5% G . A Liiy
SR, AT o =R R, AR P-1(E 1),

a s
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Figure 1 Molecular structure of compound I
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H bRk ) 130 B E VSR (5.0 X 1075 g/mL)”

Table 1 Fungicidal activity of target compounds (5.0X 107> g/mL)

Inhibition rate/%

Compound , ; , ; ; , ; ; ; -

Fusarium oxysporium  Rhizoctonia solani Gibberella zeae Dothiorella gregaria Colletotrichum gossypii
I 69.57 79.47 64.00 50.00 67.83
II 17.39 28.42 14.00 18.18 17.39
I 97.83 94.74 92.05 77.72 82.61
v 46.09 71.58 38.12 39.90 30.43
A% 30.43 78.95 56.00 39.90 65.22
VI 26.09 52.63 24.24 22.73 43.48
vl 21.74 16.84 16.00 27.27 30.43
VIII 21.74 36.84 20.00 22.73 43.48
IX 56.09 79.68 68.00 31.82 76.52
X 56.52 82.11 68.00 72.73 65.22
XI 52.17 76.84 64.00 59.09 69.57
XII 52.17 66.32 68.00 63.64 69.59

 BEARH i rh R 24 22 e Dl & B
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1.2 {LEYMIMREEME

W H AR A PR Rl 5.0X107° g/mL 25,
K FH B AT LY WA A 25 W (Fusarium oxyporium) 7K
& SUNG B (Rhizoctonia solani)~ /)N3Z 75 5% 14 (Gibberella
zeae)~ ERICLUR (Dothiorella gregaria) MR AL i IH
(Colletotrichum gossypii)55 5 FRHEAT T YL R g T
PR, FHARNATTVE WSCHR[13, 14], MIRKZE R L 1.

FIRYIL RIS RR ] HEREYIRTLL 5 P
B RAT @ RS T, b 7K R SOR TT 1R ) e i
T TR FAB LR AR, K2 BEMHI R AL 70%EL L.
FERZAGEY) 1L % BTl e A S8 2 I s 1,
AL 77.72%~97.83% 7], XIHRAEREEE . KAEL
iy /NSRBI AL S T 92.00% L0 F. A 1
FRIDE H, AR I REEEIL e L, (LEm v
G T 2L LA S T A6 54 X~ X (3 1 1
AT GG TG E ) IV~VIIL, BEUITE 1,3,4-08 ekt
PR g | NBEMEARER LE 5] NIERE 2438, HATAEYI R
RSP R).

2 #ig

M AEDEE L G5 DF 4 S5 BE, HEuEmE PR BEMERA
FIANF] 1,3, 4-B8 “MeRHA S Ry h, B RS T — &R
WS E (HEME) 1Y) 1,3,4-H8 A7), Tl IR, 'H
NMR, EI-MS K& JC 3 73 W45 T5 050 firé i iA S AT
TR RAL. K] B AR I S A6 A 25 TR (Fusarium
oxyporium)~ JKIGLUH I (Rhizoctonia solani). /N3E /5%
W (Gibberella zeae). V-5 LR (Dothiorella gregaria)
FOREAE 5 IE B (Colletotrichum gossypii)2F 5 FIE AT T
WAL ARG PER. 45K HARE SRt 5
TG 280 AT — € R TG 1, JCHOR /KA SURG 1,
AT S LRR B, A A 70% A Es 5 1,3.4-
W M REAAR S5 A8) rp g | NBEPR 2R B L 5 I BE 3, HoR
B PE A ).

3 HEWL
3.1 UESIKH

WYL F A ST SHZ-D (IDMEH KA E
A AL AR AU AT BR A T X4 R A s e
(L E AAZ1E); 4% [E BUchi Rotavapor R-200 Jigh% 728 K
1%; 7 Heidilph MR 3001 fi /14t #E4%; 35 Nicolet
AVATAR-360 B AMGHEA(KBr k), 2E Varian
Mercury 400 %! 400 MHz i 3% W 3L 4= A (LA CDCl; b ¥
71, TMS 24 I #5); Finnigan Trace MS JE#i#{X; Vario EL
11T JCZE 11X, Brucker APEX CCD Dector % X-Ray
A AT AR A T A A B A A Al 2-50-5-F 0T
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JENEmE fH T FAR A T A 2S48 A7 FRA J 3k, S e
97%LA F, A F] Fir A — A gl
3.2 A1~A6 By%I&

5-IAR-1,3,4-0E M2 A1~A6 15 1S L3
k15, 16].

3.3 Bt EvayElE

DAL T A B, T 50 mL [BRESR I
5-HUAR-1,3,4-I8 -2 fif ¥ (A1) (3.0 mmol), 0.13 g (3.3
mmol) NaOH [f] 15 mL /KW, SH-EEE, Sl F%
PN 0.45 g (3.3 mmol) 2-5(-5-%0 FFLALNE ) 3 mL
MV, I, TLC IRl syl ok, 15 1 v,
FHUE, LM AN K )T G VS ) A B AT (PR A
fik B P Ve O A 2l . S R Dy VAT LA A R H AR
) ~XIL.

2-(6-F ML e -3- F A 3% )-5-(HHL I -4-3)- 1,3, 4- 8 — 1
@M): AfEAA, P2 54%. mp. 130.9~132.7 C; 'H
NMR (400 MHz, CDCl3) 0: 4.51 (s, 2H, CH,), 7.31~8.82
(m, 7H, Pyridyl-H); *C NMR (100 MHz, CDCl;) J: 32.7,
119.9, 124.2, 130.3, 130.7, 139.4, 142.8, 150.0, 151.1,
164.2, 164.4; IR (KBr) v: 3048 (Ar—H), 2940, 1607,
1587, 1459, 1190, 1105 (C—O—C), 700 cm™'. Anal.
calcd for C;3HoCIN,OS: C 51.23, H 2.98, N 18.38; found
C51.28, H2.69, N 18.63.

2-(6- BN I -3- FF A i )-5-(4- P AR R R 0 )-1,3,4- 1
T A, 2R 71%. mp. 125.1~126.1 C,
'H NMR (400 MHz, CDCL3) : 3.88 (s, 3H, CHs), 4.46 (s,
2H, CH,), 6.98~8.49 (m, 7H, Ar-H); EI-MS (70 eV) m/z
(%): 333 (M", 46), 208 (6), 175 (6), 135 (100), 126 (44),
107 (9), 77 (19),76 (10); IR (KBr) v: 3051 (Ar—H), 2938,
1611, 1587, 1501, 1466, 1256, 1167, 1105 (C—0—C)
ecm . Anal. caled for C;sH,CIN;0,S: C 53.97, H 3.62, N
12.59; found C 54.03, H3.30, N 12.75.

2-(2- G E M- 5- FF A 3 )-5- (L I -4-366)- 1,3,4- P8 —
(I): A, 7% 56%. mp. 103.9~105.5 C; 'H
NMR (400 MHz, CDCl3) 0: 4.69 (s, 2H, CH,), 7.60~8.83
(m, 5H, Ar-H); IR (KBr) v: 3084 (Ar—H), 2929, 1566,
1470, 1189, 1046 (C—O—C) cm '. Anal. caled for
C11H,CIN,OS,: C 42.51, H 2.27, N 18.03; found C 42.62,
H2.07, N 18.32.

2-(2- 52 1 M- 5- FY 7 i )-5-(4- P AR R R 0 )-1,3,4- 1
TRAV): AREE, FEE 74%. mp. 119.1~120.3 C;
'H NMR (400 MHz, CDCL3) : 3.88 (s, 3H, CHs), 4.64 (s,
2H, CH,), 6.99~7.95 (m, 5H, Ar-H); IR (KBr) v: 3101,
2994, 2942, 2839, 1611, 1503, 1467, 1173, 1049 (C—O—
C) cm™'. Anal. caled for Ci3H;oCIN;0,S,: C 45.95, H2.97,

http://sioc-journal.cn/ 1449



BHLLE

R E R

N 12.37; found C 46.11, H3.01, N 12.62.

2-(6- S Mk WE -3- AR 3 )-5-(2,4- S KA W
55)-1,3,4-BE M (V): AR, 772 61%. mp. 82.1~
84.1 ‘C; 'H NMR (400 MHz, CDCly) J: 4.44 (s, 2H,
SCH,), 5.26 (s, 2H, OCH,), 7.01~8.48 (m, 6H, Ar-H);
EI-MS (70 eV) m/z (%): 402 (M, 5), 366 (67), 240 (16),
175 (8), 161 (5), 145 (8) 126 (100), 111 (9); IR (KBr) v:
3057 (Ar—H), 2926, 1592, 1480, 1461, 1294, 1164, 1102
(C—O—C), 1079, 789 cm™'. Anal. caled for C;sH-
CL3N;0,S: C 44.74, H 2.50, N 10.44; found C 45.01, H
2.30,N 10.57.

2-(6- UM IE -3- F A 66 )-5-(2- U AR 480 F 6 )-1,3,4-
W& —M(VI): Ak, 4% 65%. mp. 54.1~56.1 C,
"H NMR (400 MHz, CDCl;) 6: 4.43 (s, 2H, SCH,), 5.28 (s,
2H, OCH,), 7.00~8.47 (m, 7H, Ar-H); IR (KBr) v: 3062
(Ar—H), 2938, 1584, 1480, 1382, 1161, 1100 (C—O—C),
1061, 1008, 748 cm !, Anal. caled for CsH;;CLN;0,S: C
48.93, H3.01, N 11.41; found C 49.21, H 2.85, N 11.36.

2-(6- N E -3- FF i J% )-5-(4- S 2R 48 0 H 3 )-1,3,4-
WEME(VID): @A, =% 73%. m.p. 97.0~98.7 C;
'H NMR (400 MHz, CDCl3) 6: 4.43 (s, 2H, SCH,), 5.19 (s,
2H, OCH,), 6.92~8.47 (m, 7H, Ar-H); IR (KBr) v: 3059
(Ar—H), 2993, 2936, 1586, 1491, 1459, 1288, 1161, 1103
(C—0—C), 821 cm . Anal. calcd for C;sH;;C1,N;0,S: C
48.93, H3.01, N 11.41; found C 49.23, H2.92, N 11.51.

2-(6-ZU I I -3- F AL 3 )-5-(3- S PR 480 I 4k )-1,3,4-
W& W (VID): F & E AR, 77 2% 65%. mp. 61.5~63.2
‘C; '"H NMR (400 MHz, CDCl3) J: 4.44 (s, 2H, SCH,),
5.20 (s, 2H, OCH,), 6.88~8.47 (m, 7H, Ar-H); IR (KBr)
v: 3059 (Ar—H), 2995, 2934, 1598, 1485, 1463, 1382,
1172, 1104 (C—0O—C), 1021, 901 cm ', Anal. caled for
CisH;,CLN;0,S: C 48.93, H 3.01, N 11.41; found C 49.27,
H3.11,N 11.28.

2-(2- G WE M 5o AR 3 )-5-24- —EH KA T H
55)-1,3,4-B8 “M(IX): AL, 773 75%. mp. 67.0~
68.5 “C; '"H NMR (400 MHz, CDCl;) §: 4.62 (s, 2H,
SCHS,), 5.28 (s, 2H, OCH,), 7.02~7.55 (m, 4H, Ar-H); IR
(KBr) v: 3099, 2976, 2929, 1581, 1469, 1158, 1049 (C—
O—C) cm ™ ". Anal. caled for C;3HgCL3N;0,S,: C 38.20, H
1.97; N 10.28; found C 38.31, H 1.91, N 10.49.

2-(2- 5 1 - 5- FF i 2k )-5-(2- S 2R AR T 3 )-1,3,4-
WE (X)) A, =% 73%. mp. 63.9~66.0 C;
'H NMR (400 MHz, CDCl5) 6: 4.60 (s, 2H, SCH,), 5.30 (s,
2H, OCH,), 6.98~7.54 (m, 5H, Ar-H); EI-MS (70 eV) m/z
(%): 373 (M", 9), 338 (35), 246 (10), 141 (11), 132 (100),

1450 http://sioc-journal.cn/
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127.5 (17), 111 (14), 77 (6); IR (KBr) v: 3097, 3007, 2954
(C—H), 1581, 1480, 1172, 1048 (C—O—C) cm”". Anal.
caled for C;3HyCLN;O,S,: C 41.72, H 242, N 11.23;
found C 42.08, H 2.24, N 11.37.

2-(2- 5 1 M- 5- FF i Fk )-5-(4- S IR AR H 3 )-1,3,4-
WE I(XT): FEFEE, % 80%. m.p. 91.2~94.0 C;
'H NMR (400 MHz, CDCl3) 6: 4.61 (s, 2H, SCH,), 5.21 (s,
2H, OCH,), 6.93~7.55 (m, 5H, Ar-H); IR (KBr) v: 3006,
2961, 1583, 1493, 1447, 1161, 1061 (C—O—C) cm .
Anal. calcd for C;3HoC1,N;30,S,: C 41.72, H2.42, N 11.23;
found C 42.07, H 2.37, N 11.30.

2-(2- 5 BE M- 5- T it L )-5-(3- EUAR S8V HH 366 )-1,3,4-
W —(XID): [ EE A, =% 74%. mp. 80.1~81.6 C;
'H NMR (400 MHz, CDCl;) 6: 4.62 (s, 2H, SCH,), 5.22 (s,
2H, OCH,), 6.89~7.55 (m, 5H, Ar-H); IR (KBr) v: 3103,
3076 (Ar—H), 2965, 1585, 1478, 1456, 1158, 1043 (C—
0—C) cm !, Anal. caled for C3HoC1LN;0,S,: C 41.72, H
2.42, N 11.23; found C 41.93, H 2.36, N 11.41.
34 BRIKEHNE

N T REZRIINE Y T 5 EE— D RAE,
AR R T AW TR T X R T A S
B RN ST 0.30 mmX 0.20 mm X 0.20 mm G (0 i
&, I E RS A 293 K, 7F Brucker APEX CCD Dector
X SRR AT R, SRAA B RALT) Mo Ka
(A=0.071073 nm)$£E, LL /20 435577204 1.48° <6<
26.00°3 [l A FL U B2 31 4655 AMATHS L, HEr o A S A
A 2544 (R =0.0467), WEEMATH B SAINT
BAFHATIE IR, 28 W IEAE SADAB 27 FiiAT
(Tmin=0.9153, T1sx=0.8768). A4k kK FH H #9244 H
SHELXL-97 /i, ®F F* b4 SN — Feidk s
E. BAWME T4 R=0.0419, R,=0.1130, Z={HH
T B I s A IE g 268 F1—250 eenm . fhik
St N R, AW =R R, B P-1,
M ZHC a=0.62729(5) nm, b=0.81448(6) nm, c=
1.40994(11) nm, a=85.5200(10)°, f=77.7930(10)°, y=
68.6370(10)°, Z=2, V'=1.13318(15) nm’, D, = 1.544
Mg/m’, 1=0.450 mm™', F(000)=312. ¥¥ifsT 9 HE S|
MR 0, CCDC 524 660221.
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