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B 1.24-ZFEXREAHEERREL SRS AR EREEENR
NER X B EBEFERK fSF

(GEMRZ RS LRSI R Ly BE SRS R A TRE RS 5t 550025)

WE DL 3-MHR-4-500E-1,2,4- -5 . D7 HERN 4-SOMEMERR Oy J5U0RL, 2800 RARCRIBR AL S B T 14 AN BRI &
1,2,4- = e KRBT IR R4k 454 6a~6n, B IR, "H NMR, MS &G F 5006 I 45 B H Ak A5 P0EAT T 45
FAL. WL EDEENNASS KR, SR IL — € MHT RS TE. 7550 ng/mLIKRET, L5 6g %] BBURL 25 |
SR A B B S R W TR AR 30N T1%, 72%A1 58%.

KRB 1,2,4- =PRI JCHR; EREI, 3R SRS TE

Synthesis and Fungicidal Activities of Novel Quinazoline
Derivatives Containing 1,2,4-Triazole Schiff-Base Unit

Liu, Junhu Bao, Xiaoping™
(Key Laboratory of Green Pesticide and Agricultural Bioengineering, Ministry of Education, Center for Research and

Development of Fine Chemicals, Guizhou University, Guiyang 550025)

Liu, Yong Jian, Junyou

Abstract Using 3-methyl-4-amino-1,2,4-triazole-5-thione, aromatic aldehydes and 4-chloroquinazoline as starting materials,
fourteen novel quinazoline derivatives containing 1,2,4-triazole Schiff-base unit were synthesized. The structures of target
compounds were fully characterized by IR, '"H NMR, MS and elemental analysis. The preliminary bioassay showed that some
compounds possessed certain fungicidal activities. At the concentration of 50 pg/mL, the inhibition rates of compound 6g

against F. oxysporium, C. mandshurica and P. infestans were 71%, 72% and 58%, respectively.
Keywords 1,2,4-triazole Schiff-base; quinazoline; synthesis; fungicidal activity

W IR AT A ) LA O R AE G v, CEEE 250
RAIAFE T T N, ot SRR i
JHE AL FH(TMV) T2 1,2,4-— e et je— 2 2L
AR EYITE A A, BN T AR R A BRI
g2 2008 Edg ot E SN 1,2,4- = MR AR S
Strobilurins A% B 771 [ 24 %% 138 o i ok B A 2 62 ok, in 7
R E (A, B D)X AR BB 3 R B A
IKFESUR BRI — 5 AT M. 2011 4528 11 44 4512
WL 52 8 Ay I A 3- = 5 K- 1,2,4- = M- 5 i i J 35 2Rk
LR SENRE A AP E —it2, BRI R I K o
HA#ME &4 B 17E 50 pg/mL WP X 5 Flsz il 21 g K0
H B AR KT, 2012 4 R EREEIKE 1,2,4- =1
T WAR S BRI 8 [F)— A4 14, i e
B C KSR IR AT 90% (T =4 Hh
0.01%). FeIr, FRATIU A ZE 0K s R Ibk A L5 bl s P
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B ICEE AR, BRI H AR &4 D SN IR
B TR AR SR T A B PR AR 5 ) B 2 g R A 2. A
TR P B L s IR R B RS A, A
FR T M B O BT A W R A ) 4 A7 300 o B AT 5 ) N
1,2,4- = M- 4-58 FEJIE RAFEATT, Wil-&M T 14 ASHT
B 1,2,4-= ISR DBk B G R s Ak 2B Ak A4 6a~6m I
W T eEMIREETE, A Rk K 2.
1 SR5it1E
1.1 FIESH

fE IR 1, (&Y 6a~6n ML CH=N [Fff4idR
FELE 1610 em ' /245, 7F CDCL Y, 6a~6n f{) = MR
1 3-CH; 1 6 4 2.70 /£ 4, WEMEKER 2 f37. CH [¥) 6 4F 8.70

JEA, JiE ROV IZ CH [ 6 75 8.90 245, 7 ESI-MS 1,
6a~6n XA KR MHES & FIE(M+H] D) H L, RH
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TR AN S BN E.
1.2 B E¥rnEEN
M 1A A, AF 50 pg/mL RIE N, #a bR

Re B R BEEYE. Horh, (B 6g X /INEREER . BR
PRORE 22 AT« 0 B2 AT S SR 2 o A 3 4 70l
H 50%, 71%, 58%FH 72%; A1) 6§ ) 44 2216 Ji 11 Jo
SR RE R PR 2 3 0K 56% K1 68%; Ak ) 61 %
PRORE 2 AT« 8% T G0 2 T SR 2 B R4 i 2% 40l ok
CONHN=CHR 63%, 57%K1 58%; LAY 6n /N RTEH . D E
FER KRGO B A B LA B A3 20 0 58%,
53%, 50%F1 58%. HEAk LA, 5 EIAREE KR T
YRS R A I s e & SRR TIPS AL R (e
B1 Loy A~D 2zt FAGRIBARIE 1) H ARAL S S I 20 T JOAIRAREE (], e
Figure 1 Structures of compounds A~D Ab, SRIARIEAE R IR b 0L BN T B 1 R A RO Y
o] o) cl
on _HCONH, ©\)LNH SOCI,/DMF (cat.) SN
@\):_'2 N/) reflux N/)
1 2
NHNH,H,0 CS; NH2NH|CS‘NHNH2 CHsCOOHreflux HNN& ! ArCHO
3 ‘ CH3zCOOH/reflux
HN-N N-N Nr i
s=h P cH, S/l,\,\%o'*3
l‘\l 2/K,COgz/acetone Q \ <
A\;CH reflux /)N \Ar
5a ~ 5n 6a~ 6n

6a: Ar = 3-NO,CgHy, 6b: Ar = CgHs, 6¢: Ar = 2-CICgH,, 6d: Ar = 4-(CHa),NCgHy, 6€: Ar = 3,4,5-(CH30)3CqHp, 6f: Ar = 4-CH30CgH,,
69: Ar = 4-CH3C6H4, 6h: Ar = 2-CH3006H4, 6i: Ar= 2-FC6H4, 6] Ar = 4-FC6H4, 6k: Ar = 4-CF3CGH4, 6l: Ar = 4-C|CGH4, 6m: Ar = 4-N0206H4,
6n: Ar = 3-FCgHy

B2 Histbh&W 6a~6n K45k

Figure 2 Synthetic route of target compounds 6a~6n

F1 HAWAEY 6a~6n 7F 50 pg/mL # SR A B S E A2 %)
Table 1 Fungicidal activities of 6a~6n (inhibition rate/%, 50 pg/mL)

Compd. G. zeae F. oxysporium P. infestans P. sasakii C. mandshurica R. solani
6a 26 7 13 22 11 13
6b 30 26 35 17 31 24
6¢ 20 20 24 17 23 14
6d 28 17 10 10 5 18
6e 22 15 19 14 19 18
6f 28 25 24 21 24 21
6g 50 71 58 25 72 26
6h 17 18 18 7 13 19
6i 27 16 18 33 16 27
6j 31 36 56 25 68 27
6k 22 18 23 29 21 29
61 36 63 57 16 58 28
6m 20 18 19 10 13 17
6n 58 41 53 50 49 58

Carbendazim 100 100 100 100 100 100
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Wi, B 3-SR U0 R U P SR, 4- SRR U R Uk
Z, 2-FARNT Gt 72, 2 NEAMARE, & =5 5
KA E) 6k HUREE PSR T35 IR IBURIE KL 5 4)
6n A1 6j, JXH]AEAE =56 P AL L0 HAT RIS AR AL E
RONFIEL. AEFTAT 0 14 A AR ), &5 4- RS
6g H1 3-FARILAL 51 6n %) 6 Fh 2w e 1 A4
W R AT AR, (AT AN B 24 750 2 1 R

2 #ig

ARSI IS R AR SO AN I 1,2,4- = P-4- 5 FE T
T BT N B MERER T 4 47, BTSSRI
B AR S I, 322 S5 M ARG ROE R E
H AT EAEE T,

3 KEEHH
3.1 UEHIKF

PR X4 Br BUE SACE; IR B Shimadzu
Prestige-21 2T /MG E (KBr JEJ7); "H NMR
Joel ECX-500 A% RESLARACI 72 (TMS 4 P br); TS Hi
Agilent 1100 MSD-Trap-VL il Al 5E; & 08
Elementar Vario-IIT 702 /0 M 4Gl e, oy 5134 4
A5 J B4l
32 ZWAHE
32,1 4-FErdek(2) 896 %,

ZWCER[15]E . mp. 92~93 C (lit."*): 94~95
‘C); '"H NMR (CDCls, 500 MHz) o: 7.76 (t, J=8.6 Hz,
1H), 7.99 (t, J=8.6 Hz, 1H), 8.10 (d, J=8.6 Hz, 1H), 8.29
(d, J=7.6 Hz, 1H), 9.06 (s, 1H); IR (KBr) v: 1620, 763
cm .

322 3-FH-4-8|HK-1,2,4- = 5-BLEA(4) 895 R

Z R SCHR[16]4 . m.p. 209~210 C (1it."®: 207~
209 C); '"H NMR (DMSO-d;, 500 MHz) 6: 2.24 (s, 3H),
5.52 (s, 2H), 13.40 (s, 1H); IR (KBr) v: 3269, 1375 cm .
323 PR 3-F R -4-RIK-1,2,4- =74 S-FRER S K
A (5a~5n)8 5K

SRS 17, 1116 k.

324 BARMLEY 4-3-FHEA4-BHEF K#-12,4-=
vt S BALBE IR )P e ok (62~ 61) 59 B~ AR,

7£ 50 mL [ LML A 230 mg (0.87 mmol)H [A]
& 5. 180 mg (1.30 mmol) /KB IREH & 30 mL A, =
WRAEFE 20 min 5, A 210 mg (1.28 mmol) 4- 52 W Mk
JE IR S N, 6 h, W EIE I, s VR
FILBATK D, ik, HNIEZ S H ARG 6.

4-[3- 1k -4-(3- i e IR IR HT I 1 )-1,2,4- = W -5-fi
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Tk | bR (6): VR 2R EL A AR, P76 14.7%. mup. 231~
233 ‘C; 'H NMR (CDCls, 500 MHz) 6: 2.70 (s, 3H), 7.62
(t, J=7.8 Hz, 1H), 7.71 (t, J=7.5 Hz, 1H), 7.96 (d, J=6.9
Hz, 1H), 7.97 (t, J=8.0 Hz, 1H), 8.03 (d, J=8.0 Hz, 1H),
8.15 (d, J=8.6 Hz, 1H), 8.35 (d, J=8.0 Hz, 1H), 8.53 (s,
1H), 8.92 (s, 1H), 8.99 (s, 1H); IR (KBr) v: 3086, 1620,
1533, 1319, 763 cm '; ESI-MS m/z: 392.1 (IM+H]").
Anal. caled for C;gH3N;0,S: C 55.23, H 3.35, N 25.05;
found C 55.57, H 3.31, N 24.92.

4-[3- L -4-(CR I L J0)-1,2,4- = -5 Tk ] S v
M4Ebk(6b): VR B AR, 7 H 36.8%. m.p. 194~196 C;
'H NMR (CDCls, 500 MHz) §: 2.65 (s, 3H), 7.40 (t, J=7.5
Hz, 2H), 7.51 (t, J=7.5 Hz, 1H), 7.65~7.69 (m, 3H), 7.93
(t, J=7.8 Hz, 1H), 8.01 (d, J=8.6 Hz, 1H), 8.12 (d, J=8.6
Hz, 1H), 8.77 (s, 1H), 8.92 (s, 1H); IR (KBr) v: 3100,
1604, 1325, 750 cm™'; ESI-MS m/z: 347.1 ((M+H]").
Anal. calcd for C;gHi4NgS: C 62.41, H 4.07, N 24.26;
found C 62.30, H 4.28, N 24.60.

A-[3- F B 4-Q2- AR IR P %)-1,2,4- = M- 57 Tk ]
KL IR (6c): R LA AA, T ER 35.9%. m.p. 197~199
“C; '"H NMR (CDCls, 500 MHz) §: 2.69 (s, 3H), 7.28 (d,
J=8.0 Hz, 1H), 7.33 (t, J=7.5 Hz, 1H), 7.41 (t, J=7.8
Hz, 1H), 7.69 (t, J=8.6 Hz, 1H), 7.95 (t, J=8.0 Hz, 1H),
8.02 (d, J=8.6 Hz, 1H), 8.10 (d, J=8.0 Hz, 1H), 8.13 (d,
J=8.6 Hz, 1H), 8.93 (s, 1H), 9.24 (s, 1H); IR (KBr) v:
3026, 1591, 1317, 750 cm™'; ESI-MS m/z: 381.1 (IM+
H]"). Anal. caled for C,sH;CINGS: C 56.77, H 3.44, N
22.07; found C 56.90, H 3.48, N 22.02.

4-[3-FHE-4-(4- = W LRI 1 )-1,2,4- = -5
T Tk s Mepk (6dD): 1 LI 44, 7% 88.7%. m.p. 207~
210 ‘C; "H NMR (CDCls, 500 MHz) 8: 2.60 (s, 3H), 3.02
(s, 6H), 6.59 (d, J=9.2 Hz, 2H), 7.50 (d, J=9.2 Hz, 2H),
7.64 (t, J=7.8 Hz, 1H), 7.90 (t, J=6.9 Hz, 1H), 7.96 (d,
J=28.6 Hz, 1H), 8.10 (d, J=8.6 Hz, 1H), 8.46 (s, 1H), 8.91
(s, 1H); IR (KBr) v: 2910, 1612, 1319, 817, 759 cm ';
ESI-MS m/z: 390.1 ((M+H]"). Anal. caled for CoH;oN5S:
C 61.68, H 4.92, N 25.17; found C 61.29, H 4.54, N 24.95.

4-[3- 1 3 -4-(3,4,5- — AL R IR 0 i%)-1,2,4- —
M-S ik 3 0 bR (6): 1T ERL A4, 7R 74.1%. mup.
198~200 °C; 'H NMR (CDCls, 500 MHz) J: 2.64 (s, 3H),
3.81 (s, 6H), 3.87 (s, 3H), 6.87 (s, 2H), 7.67 (t, J=7.2 Hz,
1H), 7.93 (t, J=6.8 Hz, 1H), 7.99 (d, J=8.6 Hz, 1H), 8.12
(d, J=8.6 Hz, 1H), 8.60 (s, 1H), 8.92 (s, 1H); IR (KBr) v:
2931, 1604, 1330, 765 cm™'; ESI-MS m/z: 437.1 (IM+
H]"). Anal. caled for CyHyNeO5S: C 57.79, H 4.62, N
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19.25; found C 57.42, H 4.38, N 19.11.

4-[3- F Bk -4-(4- FE A R B D Ji)-1,2,4- — -5 it
Tk | s bk (6): B CA A, 774 81.1%. m.p. 148~150
‘C; '"H NMR (CDCls, 500 MHz) d: 2.62 (s, 3H), 3.82 (s,
3H), 6.89 (d, J=8.0 Hz, 2H), 7.60~7.68 (m, 3H), 7.92 (t,
J=8.0 Hz, 1H), 8.00 (d, J=8.0 Hz, 1H), 8.12 (t, J=8.0
Hz, 1H), 8.63 (s, 1H), 8.91 (s, 1H); IR (KBr) v: 2933,
1600, 1317, 817, 761 cm'; ESI-MS m/z: 377.1 ((M+
H]"). Anal. caled for C;oH sNsOS: C 60.62, H 4.28, N
22.33; found C 60.50, H 4.65, N 22.52.

4-[3- F Ak -4-(4- FBE R T D K )-1,2,4- = M -5-
Tk | A kIR (6g): i EALEI44, 772 60.3%. m.p. 153~156
‘C; '"H NMR (CDCl;, 500 MHz) d: 2.37 (s, 3H), 2.64 (s,
3H), 7.19 (d, J=8.0 Hz, 2H), 7.55 (d, J=8.0 Hz, 2H), 7.67
(t, J=7.5 Hz, 1H), 7.92 (t, J=7.5 Hz, 1H), 8.00 (d, J=8.0
Hz, 1H), 8.11 (d, J=8.0 Hz, 1H), 8.70 (s, 1H), 8.91 (s,
1H); IR (KBr) v: 3065, 1602, 1317, 761 cm '; ESI-MS
m/z: 361.1 ((M+H]"). Anal. caled for C;oHNgS: C
63.31, H 4.47, N 23.32; found C 63.38, H 4.54, N 23.18.

4-[3- F H-4-(2- WA L R D %) -1,2,4- — ME-5-fi
Fik B bk (6h): [ ELE 44, P23 79.0%. mp. 217~
220 ‘C; "H NMR (CDCls, 500 MHz) &: 2.64 (s, 3H), 3.38
(s, 3H), 6.77 (d, J=8.6 Hz, 1H), 6.97 (t, J=7.5 Hz, 1H),
7.43 (t, J=7.5 Hz, 1H), 7.68 (t, J=7.8 Hz, 1H), 7.92 (t,
J=8.6 Hz, 1H), 7.96 (d, J=6.3 Hz, 1H), 8.00 (d, J=8.6
Hz, 1H), 8.13 (d, J=8.6 Hz, 1H), 8.94 (s, 1H), 9.08 (s,
1H); IR (KBr) v: 3007, 1597, 1319, 829, 769 cm '; ESI-
MS m/z: 377.1 ((M+H]"). Anal. calcd for C;oH;,N¢OS: C
60.62, H 4.28, N 22.33; found C 60.71, H 4.42, N 22.00.

4-[3- F BE-4-(2- G A IR D JHG )-1,2,4- — M -5-Fit ik |
FEMEMEmbk(6D): VRO ARAR, U3 36.4%. mp. 172~174
‘C; "H NMR (CDCls, 500 MHz) 6: 2.67 (s, 3H), 7.03 (t,
J=9.5 Hz, 1H), 7.20 (t, J=7.8 Hz, 1H), 7.48 (d, J=8.6
Hz, 1H), 7.69 (t, J=7.8 Hz, 1H), 7.94 (t, J=7.5 Hz, 1H),
7.99 (d, J=6.9 Hz, 1H), 8.01 (d, J=8.6 Hz, 1H), 8.15 (d,
J=8.0 Hz, 1H), 8.92 (s, 1H), 9.12 (s, 1H); IR (KBr) v:
3028, 1614, 1317, 831, 765 cm '; ESI-MS m/z: 365.1
(IM+H]"). Anal. caled for C,gH;3FNgS: C 59.33, H 3.60,
N 23.06; found C 59.26, H 3.54, N 23.39.

4-[3- F - 4-(4- 3 R IR FETD Ji)-1,2,4- — P -5 it T |
JEMEIEIRR(65): TR A, 77 85.6%. mp. 173~175
‘C; '"H NMR (CDCls, 500 MHz) &: 2.64 (s, 3H), 7.09 (d,
J=8.6 Hz, 2H), 7.67~7.70 (m, 3H), 7.94 (t, J=8.6 Hz,
1H), 8.01 (d, J=8.0 Hz, 1H), 8.12 (d, J=8.0 Hz, 1H), 8.75
(s, 1H), 8.91 (s, 1H); IR (KBr) v: 3055, 1708, 1600, 1319,
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842,771 cm™'; ESI-MS m/z: 365.1 ((M+H]"). Anal. calcd
for C,sH3FNgS: C 59.33, H 3.60, N 23.06; found C 59.31,
H 3.79, N 23.31

4-[3-F e-4-(4- = U T R A I T D )G )-1,2,4- = -5
DIk B etk (6k): [ A dn A, 772 46.2%. m.p. 200~
203 C; 'H NMR (CDCls, 500 MHz) 6: 2.68 (s, 3H), 7.66
(d, J=8.0 Hz, 2H), 7.70 (t, J=8.6 Hz, 1H), 7.79 (d, J=8.6
Hz, 2H), 7.95 (t, J=8.0 Hz, 1H), 8.02 (d, J=8.0 Hz, 1H),
8.13 (d, J=8.0 Hz, 1H), 8.90 (s, 1H), 8.91 (s, 1H); IR
(KBr) v: 3000, 1616, 1323, 767, 660 cm '; ESI-MS m/z:
415.1 (IM~+H]"). Anal. calcd for C;oH 5F3NgS: C 55.07, H
3.16, N 20.28; found C 55.12, H 2.80, N 20.56.

4-[3- B 3L -4-(4- SR IR R 0 J%)-1,2,4- = -5 ik ]
BEnds ek (el): AR, 7 94.1%. mp. 164~165
“C; '"H NMR (CDCls, 500 MHz) §: 2.65 (s, 3H), 7.38 (d,
J=8.6Hz, 2H), 7.60 (d, J=8.0 Hz, 2H), 7.69 (t, J=7.8
Hz, 1H), 7.94 (t, J=7.8 Hz, 1H), 8.01 (d, J=8.6 Hz, 1H),
8.12 (d, J=8.0 Hz, 1H), 8.77 (s, 1H), 8.91 (s, 1H); IR
(KBr) v: 3057, 1319, 829, 769 cm™'; ESI-MS m/z: 381.0
([M+H]+). Anal. calcd for C;sH3CINgS: C 56.77, H 3.44,
N 22.07; found C 57.15, H 3.80, N 22.01.

4-[3- B -4-(4-TiF 2 2R Ik 0 i )-1,2,4- — M -5-fi3
Pk ) B nds bk (6m): 11 € [ 44, 7% 58.3%. m.p. 178~
181 °C; 'H NMR (CDCls, 500 MHz) 6: 2.70 (s, 3H), 7.72
(t, J=6.9 Hz, 1H), 7.86 (d, J=6.9 Hz, 2H), 7.97 (t, J=6.9
Hz, 1H), 8.05 (d, /=8.0 Hz, 1H), 8.15 (d, J=7.5 Hz, 1H),
8.26 (d, J=6.9 Hz, 2H), 8.91 (s, 1H), 8.99 (s, 1H); IR
(KBr) v: 3032, 1593, 1521, 1346, 761 cm '; ESI-MS m/z:
392.1 ((IM+H]"). Anal. caled for C,sH;35N;0,S: C 55.23,
H 3.35, N 25.05; found C 55.53, H 3.24, N 24.86.

4-[3- BB -4-(3- AR IR T fi%)-1,2,4- — M- 5- 13 1k ]
FEMEIEIRR(6n): R B EAEE, F7E 75.8%. mp. 110~112
“C; '"H NMR (CDCl;, 500 MHz) 6: 2.66 (s, 3H), 7.21 (t,
J=1.5 Hz, 1H), 7.35~7.40 (m, 2H), 7.45 (d, J=9.0 Hz,
1H), 7.69 (t, J=7.2 Hz, 1H), 7.94 (t, J=8.6 Hz, 1H), 8.02
(d, J=8.6 Hz, 1H), 8.13 (d, J=8.6 Hz, 1H), 8.80 (s, 1H),
8.91(s, 1H); IR (KBr) v: 3070, 1602, 1317, 765 cm™ '; ESI-
MS m/z: 365.1 ((M+H]"). Anal. calcd for C;gH 3FN¢S: C
59.33, H 3.60, N 23.06; found C 59.06, H 3.97, N 22.67.
3.3 ImEEMEMNR

SR FH A 22 2 Kl Sy S % S 2 B B I R
B EWER T BHAsth &% 6a~6n X/ k&
(Gibberella zeae). FRMUFEZE R (Fusarium oxysporium)-
Ll B4 W 9% 1 (Phytophthora infestans)~ /K 78 Uk B

(Pellicularia sasakii) « V- % J& 1% W (Cytospora mand-
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shurica) F1 - 5 374 B (Rhizoctonia solani) i3 75 14
TR LN 50 pg/mL, FEMESEL 3 K, LAR ik
W) 2 Wi R (Carbendazim) A X U255, %6 DMSO h=¥
IO IR ARG TR R 055 DL BT A1 7 121 %% 3 ~4 mm AR T H
HAEA 0.4 cm WEEDE, S B E2RERCh g, REE T
27 CH:FRFP TR, P AN s AR KRR
ML EARI 2/3 W, SR 748 AR HAH Y B 3% BA%,
2 N At ST S A, g5 R WAk 1.

R VR HAT — A TE AR

X B EAR — 0.4

i = X 100%

BOA ASCH ARSI U B R MR SR 44
RGO L I 3 58 A
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