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Synthesis and Properties of Pyridine-4-carboxamide-
1,3,4-oxadiazoles
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(“ College of Chemistry and Molecular Engineering, Zhengzhou 450001)
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Abstract Four new 2,5-disubstituted 1,3,4-oxadiazole derivative N-(5-aromatic-1,3,4-oxadiazol-2-yl)picolinamides 2a~2d
were obtained by condensation, oxidization and acylation reactions, with isonicotinic acid and single substituted aromatic

aldehydes as raw materials. These compounds were characterized by IR, '"H NMR and elemental analysis. Fluorescence test

results indicated that Cu®" could make this series compounds fluorescence quenching, and Zn?'could only enhance the

fluorescence intensity of N-[5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl]isonicotinamide (2b). Furthermore, those compounds

all showed good fungicidal activity against the tested bacteria, and among them, N-(5-p-tolyl-1,3,4-oxadiazol-2-
yl)isonicotinamide (2d) against Gibberella zeae was reached 100%.

Keywords 1,3,4-oxadiazole; fluorescence; biological activity
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RCHO + NH;CONHNH,"HCl —o*——

RCH=NHCONHNH,

Br2 N—
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N
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T
— H / N
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2aR = CgH

= 6'15

cooH DMF ZCOCI 2b=4-CH0CeH,
2¢ R = 2-CH30CgH,

2dR = 4-CH3CGH4

Scheme 1
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Figure 1 The fluorescence spectra of compounds 2a~2d
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Figure 2 The influence of fluorescence intensity to 2b
1.2 HEYEMENIR

AT B TG MAVENE 50 ng/mL B R BT
WY 2a~2a BEAT T ARG PRI, 905 B B 200l k2N 22
7% %% 9% B (Gibberella zeae)~ ¥ J\ JK %% 3 B4 (Botrytis
cinereapers)~ 3% AN 29 B (Fusarium oxysporium)~ 7
%8 4095 1 (Dochiorella  gregaria) F1 7K i S0 A 94
(Rhizoctonia solani) 5 FiJpi 4.

K1 AGY 2a~2d (MR

Table 1 The sterilization activity of compounds 2a~2d

/%
&Y AN WIOR R EREE KR
B BN BN SURR AR
2a 96.3 80.6 80.0 58.6 37.0
2b 55.6 86.1 333 34.5 30.9
2¢ 71.5 94.2 60.4 43.2 55.4
2d 100.0 69.4 86.7 58.6 30.9
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JEmt XT-5 K% BAE S EE Nicolet
470-FTIR ZLAM634X. HITACHI F-4500 #47%¢ ¥ 6184%
s, il Waters Micromass Q-Tof Micro™ 15543 ¥ Fiith
1%; Bruker Dpx 400MHZ ##i3LH%{%; Flash EA 1112 %Y
TCE AT BT AR A i A2 gl sl A i, {8 1
A T b 3.
32 XWAE
32,1  FRMREGE AR

rh A A 2- G RE-5- 75 - 1,3, 4-T (1) F I S R[15]
Jr ik
322 B ARMLAMEI AR

PL 2-(HHEIE -4- FR EE ek )-5- 25 31,3 ,4- 8 8k (2a) 1)
SR, B 4-mEE FE2(0.49 g, 4 mmol), AN 5 mL T
PRI SR, BRSSO 2 W DMF YEfEAG, 70
TR 4 h, RNVERGHEERZ R SR, 13
e[ A 4-ntbme ISR IR 3 B NN TE /K =S e
10 mL F1 3.9 mmol H[E4A 1, VKGN, A e Ak R g
13 0 15 mL = 5051 2.2 mL 1R = ZRE (A28,
N 3 e R T, Bkt =i R OV, TCL B
MRS . S5 N 48 o e A K AR AR B, B e DR T 1
Ak, FOREZARMKLE, BT AEA. HEEZHT
Xt H5¢ i 15 2 KL= AT SBAL R FEF: VORI © V(&
Pi)y=1: 515 Bt 081 g sEA[EK, =% 76%. mp.
149~152 °C; 'H NMR (400 MHz, DMSO) J: 12.56 (s,
1H, NH), 8.84 (d, J=15.0 Hz, 2H, HPy), 7.98 (d, J=7.5
Hz, 2H, ArH), 7.94 (d, J=15 Hz, 2H, HPy), 7.63~7.64
(m, 3H, ArH); °C NMR (DMSO-d,, 100 MHz) J: 150.95
(C=0), 132.37, 129.95, 126.57, 123.64, 122.39 (Ar); IR
(KBr) v: 3132 (N—H), 3060 (C¢Hs), 1713 (C=0), 1638
(CsH4N) ecm ™ '; MS (ESI) m/z: 266.0804 [M+H]",
289.0694 [M+Na]+. Anal. calcd for C4H;(N,O,: C 63.85,
N 21.93, H 3.07; found C 63.15, N 21.04, H 3.79.

[EJRE (K 7 256045 2-(ntE v -4- FF I e 31k )-5- o FEY 48 i
HRHE-1,3,4-HE W (2b): AEJEHTURIFA: VOFEE) @ VI
=1 : 41 s Ak, =% 89%. m.p. 165~169
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‘C; '"H NMR (400 MHz, DMSO) §: 11.13 (s, 1H, NH),
8.82 (d, J=15.0 Hz, 2H, HPy), 7.88 (d, J=14.9 Hz, 2H,
HPy), 7.81 (d, J=8.0 Hz, 2H, ArH), 7.13 (d, J=7.9 Hz,
2H, ArH), 3.85 (s, 3H, OCH;); *C NMR (DMSO-ds, 100
MHz) J: 150.90 (C=0), 137.91, 127.22, 122.03, 118.59,
114.13 (Ar) 55.85 (OCH;); IR (KBr) v: 3437 (N—H),
3130 (C¢Hs), 1725 (C=0), 1653 (CsHy;N) cm™'; MS (ESI)
m/z: 319.0808 [M+Na]". Anal. calcd for C;;HoN,O,Cl: C
60.23, N 18.57, H 3.95; found C 60.81, N 18.91, H 4.08.

2- (ML IE -4- P i 55 )-5- 810 PR AR R R - 1,3,4- 18 —
(2¢): MEEMTURITAL: VOTEE) @ &I =1 : 517 514
FLAG A, P73 63%. mp. 171~174 °C; "H NMR (400
MHz, DMSO) ¢: 9.10 (s, 1H, NH), 8.80 (d, J=15.2 Hz,
2H, HPy), 7.79 (d, J=15.1 Hz, 2H, HPy), 7.45~7.67 (m,
4H, ArH), 3.52 (s, 3H, OCH;); C NMR (DMSO-d;, 100
MHz) d: 151.10 (C=0), 138.51, 127.24, 123.22, 117.39,
115.13 (Ar) 55.83 (OCH3); IR (KBr) v: 3406 (N—H),
3152 (C¢Hs), 1707 (C=0), 1602 (CsH,;N) cm™'; MS (ESI)
m/z: 297.1 [M+H]", 319.1 [M+Na]",375.0, 377.0 [M+
Br]+. Anal. calcd for C;sH,N4O5: C 60.52, N 19.03, H
4.64; found C 60.81, N 18.91, H 4.08.

2- (ML I -4- Y TG i 2k )-5- 0 PR 2R 6 -1,3,4- I — s
(2d): MJEMTRIFF: V(PR @ VEDH=1 : 515 &1
FLAGE A, P75 67%. m.p. 173~174 °C; 'H NMR (400
MHz, CDCl;) 0: 8.88 (d, J=15.1 Hz, 2H, HPy), 8.12 (d, J
=15.0 Hz, 2H, HPy), 7.98 (d, J=7.5 Hz, 2H, ArH), 7.38
(d, J=7.4 Hz, 2H, ArH), 2.49 (s, 3H, CH;); “C NMR
(DMSO-ds, 100 MHz) d: 150.99 (C=0), 130.51, 126.55,
122.36 (Ar) 21.60 (CH;); IR (KBr) v: 3431 (N—H), 3159
(CeHs), 1717 (C=0), 1536 (CsH4N) cm™'; MS (ESI) m/z:
281.1 [M+H]", 303.1 [M+Na]" . Anal. caled for
CisH12N4O,: C 64.06, N 19.37, H, 4.83; found C 64.28, N
19.99, H 4.32.

33 EWEMMNRAE
33.1 H&EARAK

#4200 g LR LR, IFUIRCN R, IMAZETRK, ¥
LA, MDA s I8 s, POERIA 19 g 1%
B, 16~20 g TG, INAGEME, FHIMAZERKELRL 1000
mL A
332 RH

B R B 15 TR I NZI IR R, ARG TR AR
5, 18130 CHYn# 30~35 min K14 .

333 BE
50 pg/mL HEFE: BUAFIIARE 3~5 mg, HIE&
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DMF 1, N 1~2 7L, SRJE 28K, i
iR 500 pg/mL IR, BURP 1.5 mL 71 46 CIf
IO L3R CURCEF i 13.5 mL B3 7R3, IR IR &4
I IR FE I, RIECAGREE 9 50 png/mL [FAFE,
FrE A A
334 EH

HEAA 5 mm BT FLEsH 25 O B AP i A
NG FRIL A, ez gl ~, fOREEAN IR I rh
3~4 PR, SEReIE LRI R LRGSR b .

O IR H R IR R SRR vk, AN
FRRIURRKE, Bl B2 (6 RS

993 R AT PR % B0 o B (55 7 L e
Festih, 1625 C 3% 48~72 h

HEAE R MR ER ER, 52 A M, sk
. e —EE IR
335 WRAERTHEHE

FIER 2 = OO TR AL P34 B v LA — AR 4 134 T
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