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Synthesis and Bioactivities of Novel Pyrazole Oxime Ether Deriva-
tives Containing a Thiazolyl Moiety

Dai, Hong*** Yu, Haibo” Liu, Jianbing* Qin, Xue*
Zhang, Xin“ Qin, Zhenfang” Fang, Jianxin™*

(“ State Key Laboratory of Elemento-organic Chemistry, Nankai University, Tianjin 300071)

Wang, Tingting”

(* College of Chemistry and Chemical Engineering, Nantong University, Nantong 226019)

Abstract In order to find potent pesticide containing heterocycle, a series of novel pyrazole oxime ether derivatives contain-
ing a thiazolyl moiety were designed and synthesized by introducing the significant thiazole ring into the molecular structure
of pyrazole. The structures of these compounds were characterized by '"H NMR, *C NMR spectra and elemental analysis.
Bioactivities of the target compounds were performed, and some compounds exhibited certain fungicidal, insecticidal or plant

growth regulatory activities.
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7a: Y = CgHs0, 7b: Y = 4-CICgH40, 7c: Y = 6-CI-3-CH3CgH30,
7d: Y = 1H-pyrazolyl, 7e: Y = 1H-1,2,4-triazolyl,
7f. Y = 1-piperidinyl, 7g: Y = 1-morpholinyl

Scheme 1

1 SRIEERS
1.1 XE5RF

P SO AR R AR A R A F], X-4 B B
15 AN, RZKEIE; Bruker AC-P 300 BURZEILARAY, LA
CDCl; W, TMS i Ahs; A2 TR AL JZ AT i i
(200~300 E)(H S T ). BT R 4 1 85 4
Hrat.

12 &
1.2.1 P laRag 4 &

1-(2- M e F)-3- T -5 L ntk WAk (3) 4% SCiR[23] )7 7
A, 1-(2-MH e 3 )-3- F 3 -5- Gtk -4 B (4) 2 Sk
(24153540 4%, FhTaIAA 1-(2-PrEie 3)-3- F k-5 95 Sk (ak
JRFRFHL )N P-4 FEE(5) AT 1-(2- ML I e )-3- FT k-5 97 48 ik
(BRI HE I -4 F BRI (6) 4 SCRR[25] 7 VAl 45
122 1-(2-wke 25)-3-F 26-5-3F R A (SR 4L 2R AL )rbnde -
4-F B -O-[(2- Rk rd-5-28) F IR 15(7) 649 6 il ik

76 100 mL PY FOfEH, R 2.5 mmol 59 [ 44 6.
2.8 mmol 2-5(-5-5( 3L BEM: . 8 mmol To/K IR H A 30
mL A, ZIRHFE 10 min, AL E RS LHE, ik
[l 10~12 h. AEEREE, K48 NV, R 80
mL 4R LTEH AR, WK 10% Na,COs Lk,
Tk MgSOy T8 ik, Wk 28R, TR RPCIA i
fik/ . BR CBR(V 2 V=T © 1) #kPER], ik fE R (200~
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300 EDAEZHT o B 24 Ta~Tg.

1-(2- ML W J)-3- R -5 - DR A L Nk e-4- FR I - O-[(2-
FUBEME-5-55) L 5(Ta): S EHPIRY, WK 64.2%. 'H
NMR (CDCls, 300 MHz) ¢: 8.38 (d, J=3.9 Hz, 1H, PyH),
7.85 (s, 1H, CH=N), 7.63~7.71 (m, 2H, PyH), 7.41 (s,
1H, C=CH), 7.26 (t, J=17.5 Hz, 2H, ArH), 7.04~7.13 (m,
2H, ArH, PyH), 6.93 (d, J=8.1 Hz, 2H, ArH), 5.08 (s, 2H,
CH,), 2.53 (s, 3H, CH3); *C NMR (CDCls, 75 MHz) ¢:
157.0, 152.8, 150.1, 149.2, 148.9, 148.1, 141.6, 140.3,
138.4, 136.8, 129.8, 123.6, 1222, 115.8, 115.6, 102.8,
67.5, 15.4. Anal. calcd for C,yH;sCINsO,S: C 56.40, H
3.79, N 16.44, found C 56.29, H 3.66, N 16.30.

1-(2-ME e 55 )-3- 5 -5-(4- S R A 55 ) kP-4 FY g 2 -
O-[(2- 2 WE M -5- 58 ) FE L 15 (7b): ¥ 2 8 [l 44, Wi
70.1%. m.p. 91~93 C; 'H NMR (CDCl;, 300 MHz) ¢:
8.36 (d, J=4.8 Hz, 1H, PyH), 7.86 (s, 1H, CH=N),
7.72~7.78 (m, 1H, PyH), 7.66 (d, J=8.1 Hz, 1H, PyH),
7.44 (s, 1H, C=CH), 7.22 (d, J=9.0 Hz, 2H, ArH),
7.15~7.19 (m, 1H, PyH), 6.87 (d, J=9.0 Hz, 2H, ArH),
5.10 (s, 2H, CH,), 2.52 (s, 3H, CH;); *C NMR (CDCls, 75
MHz) §: 155.7, 152.9, 150.2, 149.1, 148.7, 147.6, 141.3,
140.4, 140.1, 138.4, 136.7, 129.7, 128.6, 122.3, 116.9,
116.3, 115.7, 103.1, 67.6, 15.2. Anal. calcd for CoH,sCl,-
N;0,S: C 52.18, H 3.28, N 15.21; found C 52.32, H 3.20,
N 15.37.

1-(2-MHE I 5 )-3- F HE-5-(6- 50 -3- FF L DR AU b k-4
FH I 35 -O-[ (2- S M -5- 5 ) FBE 1015 (Te): 2 (5 iR ),
W% 61.2%. 'H NMR (CDCl;, 300 MHz) ¢: 8.39 (d, J=
3.3 Hz, 1H, PyH), 7.85 (s, 1H, CH=N), 7.73~7.78 (m,
1H, PyH), 7.65 (d, J=8.1 Hz, 1H, PyH), 7.44 (s, 1H, C=
CH), 7.15~7.22 (m, 2H, PyH, ArH), 6.81 (s, 1H, ArH),
6.71 (d, J=8.4 Hz, 1H, ArH), 5.11 (s, 2H, CH,), 2.53 (s,
3H, CH;), 2.29 (s, 3H, ArCH;); “C NMR (CDCl;, 75
MHz) §: 155.5, 152.9, 150.2, 148.8, 147.8, 141.4, 140.4,
138.4, 137.8, 136.8, 130.0, 128.9, 122.3, 117.8, 115.8,
114.2, 113.5, 103.0, 67.6, 20.3, 15.3. Anal. calcd for
C,H,7CLN50,S: C 53.17, H 3.61, N 14.76; found C 53.36,
H 3.50, N 14.62.

1-(2- Mk e 5 )-3- F k- 5- (1= M Y ik e -4 T e -
O-[(2- 5 e M -5- 36 ) L 15 (7d): ¥k 3 €6 [ 1A, iR
65.4%. m.p. 96~98 C; 'H NMR (CDCl;, 300 MHz) ¢:
8.28 (d, J=4.2 Hz, 1H, PyH), 7.84 (s, 1H, CH=N),
7.72~7.76 (m, 2H, PyH, Pyrazole-H), 7.64 (d, J=7.2 Hz,
1H, PyH), 7.48 (s, 1H, C=CH), 7.39 (d, /=8.4 Hz, 1H,
Pyrazole-H), 7.17~7.21 (m, 1H, PyH), 6.44 (d, J=1.8 Hz,
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1H, Pyrazole-H), 5.17 (s, 2H, CH,), 2.57 (s, 3H, CH;); "*C
NMR (CDCl;, 75 MHz) 6: 152.9, 150.5, 149.0, 148.4,
1422, 142.0, 140.5, 138.5, 137.7, 136.7, 133.4, 122.7,
116.8, 110.8, 107.5, 67.7, 15.0. Anal. calcd for C;;H4Cl-
N;0S: C 51.06, H 3.53, N 24.52; found C 51.22, H3.37,N
24.71.

1-(2-ME I i )-3- I k-5 -(1 H-1,2,4- = M JE )itk g4 F
P - O-[(2- S BE MR -5- 3 FH L i (Te): (I (A8 4, IR
63.8%. m.p. 140~142 °C; 'H NMR (CDCls, 300 MHz) §:
8.51 (s, 1H, Triazole-H), 8.15 (d, J=4.2 Hz, 1H, PyH),
8.11 (s, 1H, Triazole-H), 7.83 (s, IH, CH=N), 7.74~7.80
(m, 2H, PyH), 7.48 (s, 1H, C=CH), 7.16~7.20 (m, 1H,
PyH), 5.16 (s, 2H, CH,), 2.55 (s, 3H, CHs); *C NMR
(CDCls, 75 MHz) &: 153.0, 152.5, 150.8, 149.0, 148.1,
147.1, 141.1, 140.6, 138.7, 136.4, 133.2, 122.7, 116.2,
112.1, 67.9, 14.6. Anal. calcd for CigH5CINgOS: C 47.94,
H 3.27,N 27.95; found C 47.76, H 3.42, N 27.78.

1-(2-MEE W 5 )-3- F - 5-(1LH-WR W 5 ) itk P-4 F g -
O-[(2- S HEMR-5-I5) I IE 5 (76): st ik, R 67.5%.
m.p. 91~93 C; '"H NMR (CDCls, 300 MHz) J: 8.55 (d,
J=4.5 Hz, 1H, PyH), 8.17 (s, 1H, CH=N), 7.78~7.84
(m, 1H, PyH), 7.66 (d, J=8.1 Hz, 1H, PyH), 7.51 (s, 1H,
C=CH), 7.23~7.28 (m, 1H, PyH), 521 (s, 2H, CH,),
3.02 (s, 4H, 2XCH,), 2.43 (s, 3H, CH;), 1.53 (s, 6H,
3XCH,); C NMR (CDCl;, 75 MHz) &: 152.7, 152.0,
151.2, 149.2, 148.6, 144.0, 140.2, 138.0, 137.3, 122.2,
118.4, 105.8, 67.5, 52.0, 26.2, 23.9, 15.1. Anal. calcd for
C1oH,,CINGOS: C 54.73, H 5.08, N 20.16; found C 54.87,
H 5.20, N 20.33.

1-(2-MHEIE s )-3 - FF KL -5-(1LH- P 56 ) bk Al -4- P R -
O-[(2- S e W -5- ) T 3L )5 (Tg): 3 o o [l A4, W&
64.1%. m.p. 76~78 ‘C; '"H NMR (CDCl;, 300 MHz) ¢:
8.58 (d, J=4.8 Hz, 1H, PyH), 8.19 (s, 1H, CH=N),
7.99~8.04 (m, 1H, PyH), 7.75 (s, 1H, C=CH), 7.52 (d,
J=7.5 Hz, 1H, PyH), 7.44~7.48 (m, 1H, PyH), 5.29 (s,
2H, CH,), 3.58 (s, 4H, 2XCH,), 3.00 (s, 4H, 2XCH,),
2.33 (s, 3H, CH;); >C NMR (CDCl;, 75 MHz) o: 151.5,
150.9, 149.3, 148.2, 147.9, 143.5, 140.8, 138.9, 137.7,
122.9, 118.5, 105.8, 66.8, 66.4, 50.2, 14.4. Anal. calcd for
CisH,oCINGO,S: C 51.61, H 4.57, N 20.06; found C 51.52,
H 4.42,N 20.21.

2 #R5IHE
2.1 IRIGREMT
AL H ARGS9 7b F1 7e () 'H NMR F1 °C NMR
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B A BIHEAT U], SHFALA Y Th, LERiREAE o 8.36
AR PRI RV AL RE PR 307 Bk )51 H AR50, o
7.86 AbfIEIE ) CH=N I H IR F5 50, 6 7.72~
7.78 Al 2 B IEREIR S-Ar kIR T F H R T5 S
;5 7.66 Kb IR I R ik BE R 6-A7 )5+ H 1+
55U, 5 7.44 RO HLIE N EMEIR | H 015 514 6
7.22 GRS N AIR 3,5-RifR 7 B H MR FE S
;5 7.15~7.19 [A)[¥) 2 HIENIEREER 4-17 k)1 H
HIR TS 506, 6 6.87 AEIIXUTE I K HIR 2,6-00 1 R T
L H PR AR, 6 5.10 Kb 5 gy 5 BERR IR A I (1)
WL B H BT 0 (E 6 2.52 AR FR SLIE kit a3
3-PLHIE EH BT TE S o 1E 152.9 ALIIE Y CH=
N BB R IR O 67.6 AR (1 Ay 15 W M PR A IE 1)
P RS f S (PR 0. TR A Te, EEAIREAE O
8.51 Kb IF) Ll Sy = MR ER S0 A A T E H IR A5 5 0, o
8.15 ALMXUEIE Ay ke IR 3-MipkIE T H MR T5 5
U 5 8.11 Kb I Ll hy =M BR 3-8 ) 7 H (K115
g o 7.83 AKHIEN CH=N | H R 75504, o
7.74~7.80 ] {1 2 U A IERE A | 5,6-07 )5+ F H 1)
SR T 6 7.48 b1 FRLIG N BEMER |- H ()55 5
g 5 7.16~7.20 [A]f1) 2 HIEAIERERS 4-f7 5k )3+ E H
MR TS50, 5 5.16 AbTFL0E S5 BE PR PR AH I 1) 7
FEH M50 75 6 2.55 AL Bl i g 3-
AL H FRFE 50, 615 153.0 &iiEy CH=N
R T IE; 5 67.9 A TS Sy 5 W A BAAH I O WF
PR Rl Ji - (1 I s 0.
22 £EMN

ZSCHR[26] R 7 vk, W T H AR AR/
FHANFE B TEAERRE . SRR OB AR
PR AR TR R B PR, DA 50 png/mL; AR5 SCk
Q27195 5%, WE T A8 A A P R A A TR T
P, MR 10 pg/mL. FAENGTEIREG 45 5(FR DE
W, LEIRIEA 50 pg/mL I, -4k S B i — 2%
BG5S X 2y Triadimefon AHEL), 153700 i
At LG Te /N ARE HNEIRN 62.5%; A
W) Te XA BERNEIZRD 55.3%; WAk, WEY) Tf
of B JICRG 25 HOIIRIE Sy 47.2%. R A K 4 0 Pk
iR DHRWY, FLhrE A Y AR B
—EMEHEER, L EY Te iR R (5 0] T
24 Triadimefon #HLt), HALHEZEN 126.4%. ILAk, HRIE
SCHR[28]H RS Tk, W TGP SR R b
R R TR R R S, MURRYRE R 500 pg/mL. R
HE RIS R o, K2 A A BA AR HUE T,
LAY Te X IR 47 8% R IE%.
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R HBCED T R ETETEAAE A S
Table 1 Fungicidal and plant growth gegulatory activities of the title compounds 7
R K% e
e N IRFE i -5 TEEH BT SR B\ AL R,
Ta 13.3 22.0 0 0 0 +36.7
7b 14.5 0 24.6 0 28.2 —11.2
Te 0 20.0 55.3 20.3 139 +126.4
7d 0 15.3 29.3 0 0 —37.8
Te 62.5 23.7 21.8 0 15.6 +32.1
7f 26.3 13.5 0 11.8 47.2 —22.3
7g 0 0 0 20.0 0 +56.0
Triadimefon 72.8 66.3 73.7 85.3 81.2 +80.7

“ % Hi 24 Triadimefon: 1-(4-50 A4 5)-3,3- - HI - 1-(1H-1,2,4- = M- 1-3E)-2- T .

3 &g

L 200 SN A T AR B B W A (1

NSRRI AN, WL I AEDE YRR S AR W], H ) Al
WEYHAT € MR A R R AR, A
EF ARSI T € BRI
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