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i, HAHZ "HNMR, MS AR HTLE, R TA A Ar AT T 400 R s P, i e Bt SR, 1
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Synthesis and Acaricidal Activity of New 1H-Pyrazole-4-carboxamide
Derivatives

Xie, Feng” Liu, Tingting” Yang, Guo* Yuan, Jing”

Kong, Xiaolin“” Xu, Tianming** Tan, Chengxia™*
(“ College of Chemical Engineering and Materials Science, Zhejiang University of Technology, Hangzhou 310014)

(® Sinochem Lantian Zhejiang Research Institute of Chemical Industry Co. Ltd., Hangzhou 310023)

Abstract To find new lead compounds with high acaricidal bioactivity, ten new 1H-pyrazole-4-carboxamide derivatives
were designed and synthesized by combining with the 1,3,5-trimethyl-1H-pyrazole-4-carboxamide moiety in pyflubumide and
diaryl ether moiety in flufenoxuron. Their structures were confirmed by 'H NMR, MS and elemental analyses. The acaricidal
activities of these compounds were evaluated by pesticide bioassay procedure. The results showed that most of title com-

pounds exhibited significant effect against Tetranychus cinnabarinus with 90.0% death rate at 500 mg/L.
Keywords 1H-pyrazole-4-carboxamide; synthesis; acaricidal activity
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R=Me, Et, n-Pr, i-Pr, CH,=CHCH,, n-Bu, CCls;, CH3CHCI, i-Bu, CCI;CH,

Scheme 1

(Scheme 1 14L& Flufenoxuron H, JEZ&AE Fh (1) V. 45
), [N IER I N R b () I A 2 ) 48 Bl o 2
PRI, BT IFE T 10 AR W SCERHRE 1) N-Fede
FREE-N-J57 FEEUAR 1H-nEme-4- R BE A &4, Bk
EWINEERZ 'TH NMR, MS DL T TN, W25
TS R WAE 500 mg/L WKIET, M EY A
AU ARWEEYE. H RS Y1 % 2 41 Scheme 1
PR,
H AR AP 6 B 26 a1 Scheme 2 JT7R.
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TR FRIEA TEA, 5 R EI = 4.
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Scheme 2
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ML NI, K S NI A 10 h A2 45, DRI
W IR PIAEAERE, St CO [T =3 AR, A5
L e (R AA IR e Js2 1.

76 "H NMR %1, MR b 5 7 f0 3 47 F A B &
(1) 0 12> BIAE 2.24 F1 2.42 Jedi, HHANEHR g g, oK
IR L) O (H—MEAE 2.36 Aoy, —NIGON B R
FERE IR N J57 - L o — B BLAE 3.75 &£4, )
PE B, JRIR A o AR(E 7.0 224, HoWZ &
e, A7 BV .
12 E#EH

2 I 55 1 7 AR 2 G rho L AR AR RE e )3, o
BIARICRE 2 0.0001 g)— & it HARb &9, IS
A 0.1%ME-80 11 N,N-—H I H It (DMF), Pl pitt
BT HON S%ERRE, FH 288K 5 MR B 500
200 F1 100 mg/L JF i B2 (12590 LAR 4 17 22 R vl ik

KNSR, WK T H ARG PR A T -
(Tetranychus cinnabarinus) (¥ W5 PEM. /N R (.
125 em), #EMETE, £ L 5~8 cm N, XREHR
B N o€ B0 2K); SRJEKRH] Potter W%, M
FSCHH 1) 7 S BT BN S5 1, 0 0 G (R AN [ BE 1 24
R DMF W55, 5% 5~10 d, &G R ik 44
KE B S0 RS RO, T STRIESE T 3 (Abbott’s 24
). WARZR WA 1.

M1 A5, BAREE DA T A 0 AT — & 52 0.
WL IR RO R W, A B L AR R DR 1 PRI
WL BRI N L. 238, NIE. NdE. RN,
FHAE 100 mg/L LN AR IEYE R 50% A4, (H 2R 1L
BPBARIE G N o R e FH AR R, 75 100 mg/L ¥
N RIS PR A 2k

2 Zi

AR5y LA B T AR AR 2- F R4 SR SR
0 =95 AR A R AR SOk, 3Rk MRS, Tk
o R B AEZ 0 OV S Gk R A 1,3,5-—
- N-(3- T - (4 90 P AL ) SR A0 235 ) - L H- -
4-HEERE, 0 SR T RER RN, 1328 T —FR5 10 4
KDL SCHRIIE 1) N-Je S R IE-N-J5 FE R 1) 1 H-IE-4-
BN A9, FEXHZ RS AR T4, @ik 'H
NMR Fl MS BT T &5 RIRAE. ARG PR & I, G
BRI R A TR R R 1, R
HHA—EMEHE. K& 120, 12d, 12¢, 12f Fil
12g £ 500 mg/L [F)571 5 X AHP i i (1 SOt S ik 2 T
100%, JoHAEALAY) 12b F 12d, 7 200 mg/L () JFEHk
TR R RS SO R IE 85% LA E. R RK % R A
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Table 1 The acaricidal activity of title compounds against
Tetranychus cinnabarinus
Compd. Mass concentration/(mgeL ")  Mortality/%

500 90
12a 200 70
100 45
500 100
12b 200 85
100 50
500 90
12¢ 200 75
100 30
500 100
12d 200 85
100 45
500 100
12e 200 75
100 50
500 100
12f 200 60
100 0
500 100
12g 200 65
100 35
500 90
12h 200 60
100 20
500 75
12i 200 45
100 0
500 60
12§ 200 20
100 0
b4 ¢ 50 100
(Avermectins) 0.5 55
T 100 100
(Propargite) 50 60
CK 0

© 2013 Chinese Chemical Society & SIOC, CAS

WEDE NS A T DI IUERTIE.

3 KA
31 UES5KFA

WRS-1A TECFH5 s R VAR AR IE); Varian-400
R MEILHRAX(BL CDCL A7, BL TMS 4 W x); LCQ-
Advantage iU {X (ESI-MS); Yanaco MT-3CHN JC % 4341
1. 97% i 4 1 2 J 25 (WL — AL T PR A F]); 98% e,
IR )5 2 (R AR A A B A A ), JLAREHI A 2
aiaA AL, RLATE, R

Chin. J. Org. Chem. 2013, 33, 2596~2601



Chinese Journal of Organic Chemistry

NOTE

3.2 HEMMERK
321 1,3,5-= F 3 -1H-vibwd (3) 89 A A%,

S SCHR151 515, BRI 10.0 g (0.1 mol) LN
Tl T 250 mL B, = F I 30.6 g (0.3 mol)[1)4E 1k
B, BERREA S, T 0 C RN 40% LK R
11.5 g (0.1 mol), #AJ5 &M FE RV 4.5 h 5, TLC #RER
UEFFF: (LR LR - VAR =1 4] R NVEEH, K
I SRR (25 mL X 2), I AR i (o i A
109 g, W FE 99.0%. m.p. 34.0~36.0 C(3Cmk{H":
35.0~37.0 C); 'H NMR (400 MHz, CDCly) &: 2.21 (s,
3H, pyrazolyl-5-CH3;), 2.42 (s, 3H, pyrazolyl-3-CHj3;), 3.69
(s, 3H, NCH3), 5.78 (s, 1H, pyrazolyl-H).

322 1,3,5-=F - 1H-vtbmk-4-F BER(S) 896 A%,

225 CHR[16110 777, 17 B0 61731 10.9 g (0.1
mol)F a4 3 F A 33.3 mL (0.4 mol)(FJ 5 L&A 2 mL
(1) NN-— R W, BRI R Y. 4 h 5, TERT
TR 24 h, UCH ZERR S e S, /3 IS0 15.5 ¢,
W% 89.9%, AGHRAIH BT D1 V.

323 3-WIHA4-(4-Z AT B REL) ARG E&
PR,

Z2 ORI JTiE, BRI 17.8 g (0.1 mol) 7 T+ 250
mL £, hn 70.0 mL N,N-— FUIE 2k R v, e N
A 17.2 g (0.1 mol) 6 A1 20.7 g (0.15 mol) (IR REN, SR
THEZE 100 CHEFER N 5 h, TLC BREZ[EITH: (L 2
IR @ VORI =1 3R NE5 R, 5 a4 S R A K
K, JH 28 ZEEZEIL(50 mL X 2), T4l 15 5 1A 0
01K 8 26.6 g, I 85.0%. "H NMR (400 MHz, CDCls)
: 2.11 (s, 3H, ArCHs), 6.56 (d, J=8.0 Hz, 1H, ArH), 6.62
(s, 1H, ArH), 6.78~6.84 (m, 3H, ArH), 7.10 (d, J=8.0
Hz, 2H, ArH).

324 3-FHAA4-(4-Z R TF BRI KAL) KA (9)89 6%,

ZHCHR[1811 7775, FREL 25.04 g (0.08 mol)H (]
4 8 F 250 mL K, InLEE(100 mL)FIZK(50 mL),
12.6 mL WEAEEW, [RImpiE, ARG A 8.96 g
(0.16 mol) ik R A}, M 3 h J&, TLC BREZ[JEIFHI:
W LIR TR @ VAR =1 4] N5, et g,
JEWH 218 L EFEI (45 mL X 2), 1R G A3 4wt
WA 18.56 g, W 82.2%. 'H NMR (400 MHz, CDCl5) 6
2.09 (s, 3H, ArCHy), 3.58 (s, 2H, NH,), 6.55 (d, J=8.0 Hz,
1H, ArH), 6.61 (s, 1H, ArH), 6.77~6.83 (m, 3H, ArH),
7.10 (d, J=8.0 Hz, 2H, ArH).

325 13,5-=ZFHA-NG-FRA-U-(Z AT ALK
B0 1 H-sthode-4- F Bh A (10) 49 4 %,
Z2 CER91M 7k, =il T, FRI 13.8 g (0.08
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mol) [ 4A 5 TR, I 120 mL PUZRIGH AR, et
B 22.6 g (0.08 mol)H )44 9 F112.1 g (0.12 mol)ff) =
LW, BEFERN S ho i, TLC BREZ[EIFH: MR L
BR) @ VCAMHER) =1 © 2] g5, Uk, Wi S K E
o [ AR, P SR A SR A AR 26.6 g, YR
% 79.4%. '"H NMR (400 MHz, DMSO) ¢: 2.12 (s, 3H,
pyrazolyl-5-CH3), 2.26 (s, 3H, ArH), 2.36 (s, 3H,
pyrazolyl-3-CH3), 3.69 (s, 3H, NCH3;), 6.94~7.66 (m, 7H,
Ar-H), 9.51 (s, 1H, CONH).

3.2.6 B AMLA 12a ~ 12 496 maB ik

S CHER[20) 514, il FFRE 0.5 g (1.2 mmol)
WA 10 BiFREaEE] 20.0 mL PUZME S, A 1.8
mmol [FJ5FRES 11 A1 0.14 g (6 mmol)[EA LA, =il
fiFE, TLC Rl fe k2, [N se e, IR N EIA
KoK, HGRR CFRAI, WEbRE i n, siAb 15 4k,
RN HARE A9 12a~12j.

1,3,5- = F - N- AR BB R -N-(3- FH -4 (4-( = AR
TR AAE)-1H-EMe-4- TR E iz (12a): LR, 7=
96.0%. m.p. 86~89 ‘C; 'H NMR (CDCls;, 400 MHz) o:
2.23 (s, 3H, pyrazolyl-5-CH3), 2.36 (s, 3H, ArCHj;), 2.42
(s, 3H, pyrazolyl-3-CH3), 3.75 (s, 3H, NCHj3;), 3.78 (s, 3H,
OCHs;), 6.90~6.97 (m, 3H, ArH), 7.08 (d, /=8.0 Hz, 1H,
ArH), 7.13~7.17 (m, 3H, Ar-H); MS (ESI) m/z: 478 [M+
H]". Anal. caled for C 57.86, H 4.64, N 8.80; found C
57.92, H 4.65, N 8.78.

1,3,5- = FFE-N- B BRI -N-(3- F - 4-(4-(= U AR
SO ARG R IL)- 1 H-E M -4- ki (12b): g ik, 77
95.0%. m.p. 92~95 ‘C; 'H NMR (CDCl;, 400 MHz) §:
1.18 (t, J/=8.0 Hz, 3H, OCH,CHy), 2.24 (s, 3H, pyrazolyl-
5-CHj;), 2.36 (s, 3H, ArCHj;), 2.43 (s, 3H, pyrazolyl-3-
CH;), 3.75 (s, 3H, NCHj;), 4.18 (q, J=28.0 Hz, 2H,
OCH,CH;), 6.89~6.96 (m, 3H, ArH), 7.03 (d, /=8.0 Hz,
1H, ArH), 7.12~7.18 (m, 3H, ArH); MS (ESI) m/z: 492
[M+H]". Anal. calcd for C 58.65, H 4.92, N 8.55; found
C 58.57,H4.93, N 8.53.

1,3,5- = HIBE-N-PR L -N-(3- I 3 -4-(4- (= 3 4R
) RE) AL 1 H-ME-4- FR R (12¢): (A0 b AA, 77
94.0%. m.p. 113~116 “C; 'H NMR (CDCl;, 400 MHz) :
0.77 (t, J=8.0 Hz, 3H, OCH,CH,CH;), 1.54~1.58 (m,
2H, OCH,CH,CHs), 2.24 (s, 3H, pyrazolyl-5-CH3), 2.37 (s,
3H, ArCH3;), 2.42 (s, 3H, pyrazolyl-3-CHj3;), 3.75 (s, 3H,
NCH;), 4.09 (t, J/=8.0 Hz, 2H, OCH,CH,CH3;), 5.90~
5.96 (m, 3H, Ar-H), 7.04 (d, J/=8.0 Hz, 1H, ArH), 7.13~
7.18 (m, 3H, Ar-H); MS (ESI) m/z: 506 [M+H]". Anal.
caled for C 59.40, H 5.18, N 8.31; found C 59.52, H 5.19,

http://sioc-journal.cn/ 2599
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R ek

N 8.29.

1,3,5- = FHE-N- 7 P SR B K -N-(3- T i -4-(4-(= 3 T
) AR AL )- L H-E WME-4- FRE IR (12d): 1168 0, 7
% 92.0%. m.p. 113~116 ‘C; "H NMR (CDCls, 400 MHz)
0. 1.17 (d, J=4.0 Hz, 6H, CH(CH;),), 2.24 (s, 3H,
pyrazolyl-5-CH3), 2.37 (s, 3H, ArCHj;), 2.43 (s, 3H,
pyrazolyl-3-CH3;), 3.75 (s, 3H, NCH3), 4.93~4.99 (m, 1H,
CH(CHs),, 6.89~6.96 (m, 3H, ArH), 7.03 (d, /=8.0 Hz,
1H, ArH), 7.11~7.18 (m, 3H, ArH); MS (ESI) m/z: 506
[M+H]". Anal. calcd for C 59.40, H 5.18, N 8.31; found
C 59.60,H 5.19, N 8.28.

1,3,5- = F - N4 A S0 BRHE -N-(3- P R -4-(4- (=3 T
) RO ) - L H-IEMe-4- TR fE(12e): 11 €8 i, 7=
% 97.0%. m.p. 84~87 C; 'H NMR (CDCl;, 400 MHz)
2.25 (s, 3H, pyrazolyl-5-CH3), 2.37 (s, 3H, ArCH;), 2.42
(s, 3H, pyrazolyl-3-CHj3), 3.75 (s, 3H, NCH3), 4.63 (d, J=
8.0 Hz, 2H, OCH,CH=CH,), 5.20 (d, /=12.0 Hz, 2H,
OCH,), 5.77~5.82 (m, 1H, OCH,CH=CH,), 6.90~6.96
(m, 3H, ArH), 7.04 (d, J=8.0 Hz, 1H, ArH), 7.14~7.18
(m, 3H, ArH); MS (ESI) m/z: 504 [M+H]'. Anal. calcd
for C 59.64, H 4.80, N 8.35; found C 59.52, H 4.81, N
8.32.

1,3,5- = FHE-N- T AU -N-(3- T -4-(4- (=3 T
A ASE)- L H-EMe-4- e (12f): B0 R i,
92.0%. m.p. 121~124 C, 'H NMR (CDCl;, 400 MHz) o:
0.85 (t, J/=8.0 Hz, 3H, CH,CH,CH,CHj;), 1.15~1.21 (m,
2H, CH,CH,CH,CHj;), 1.49~1.52 (m, 2H, CH,CH,CH,-
CHs3), 2.24 (s, 3H, pyrazolyl-5-CH3;), 2.36 (s, 3H, ArCH3),
2.43 (s, 3H, pyrazolyl-3-CHj3;), 3.75 (s, 3H, NCH3;), 4.13 (t,
J=4.0 Hz, 2H, OCH,), 6.90~6.95 (m, 3H, ArH), 7.04 (d,
J=8.0 Hz, 1H, ArH), 7.13~7.17 (m, 3H, ArH); MS (ESI)
m/z: 520 [M+H]". Anal. calcd for C 60.11, H 543, N
8.09; found C 59.93, H 5.44, N 8.06.

1,3,5- = A - N- = 5 TP 28 B - - (3- T - 4-(4-(— 98
FA AR 5 ) A 0 ) R ) - L HE- L A -4- FE I (12g): 90 €00 A A,
PEF 88.0%. m.p. 117~120 ‘C; 'H NMR (CDCl;, 400
MHz) ¢: 2.29 (s, 3H, pyrazolyl-5-CH3), 2.46 (s, 3H,
ArCHj), 2.50 (s, 3H, pyrazolyl-3-CH3), 3.77 (s, 3H,
NCHj3;), 6.88~6.98 (m, 3H, ArH), 7.09 (d, /=8.0 Hz, 1H,
ArH), 7.17~7.22 (m, 3H, ArH); MS (ESI) m/z: 581 [M+
H]". Anal. caled for C 47.57, H 3.30, N 7.24; found C
47.69,H 3.30, N 7.21.

1,3,5- = F L -N-(1-50 S5 B HE )-N-(3- 1 i -4-(4-( =
Gl AU ) R R0 R R )- LH- DL AR -4- I i (12h): - 38 €4
&, 77% 86.0%. m.p. 108~111 °C; '"H NMR (CDCl;, 400

2600 http://sioc-journal.cn/
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MHz) o: 1.67 (d, J=8.0 Hz, 3H, OCHCICH3;), 2.26 (s, 3H,
pyrazolyl-5-CH3), 2.39 (s, 3H, ArCHj), 2.46 (s, 3H,
pyrazolyl-3-CHj3), 3.76 (s, 3H, NCHj3), 6.53 (q, J=4.0 Hz,
1H, OCHCICHj3;), 6.89~6.96 (m, 3H, ArH), 7.05 (d, J=
8.0 Hz, 1H, ArH), 7.14~7.19 (m, 3H, ArH); MS (ESI)
m/z: 526 [M+H]". Anal. calcd for C 54.81, H 4.41, N
7.99; found C 54.65, H 4.42, N 7.96.

1,3,5- = FIE-N-57t T S0 HE-N-(3- TPk -4-(4- (= 3
AR R AR - LH-ME R -4- PR 2 (121): 1 dl Ak, 7=
# 90.0%. m.p. 115~118 ‘C; '"H NMR (CDCl;, 400 MHz)
0: 0.77 (d, J/=4.0 Hz, 6H, CH,CH(CH;),), 1.79~1.84 (m,
1H, CH,CH(CHjs),), 2.24 (s, 3H, pyrazolyl-5-CHj3), 2.37 (s,
3H, ArCH3;), 2.43 (s, 3H, pyrazolyl-3-CH3), 3.75 (s, 3H,
NCHj;), 3.91 (d, J=38.0 Hz, 2H, OCH,CH(CHj;),), 6.91~
6.95 (m, 3H, ArH), 7.05 (d, /=8.0 Hz, 1H, ArH), 7.15~
7.19 (m, 3H, ArH); MS (ESI) m/z: 520 [M+H]". Anal.
caled for C 60.11, H 5.43, N 8.09; found C 60.23, H 5.44,
N 8.06.

1,3,5- = HHE-N-( =5 LA R AL )-N-(3- H J-4-(4-(=
S P40 ) R0 R )- L H- Lt A -4 T e (125): - 9 €
1, 7% 85.0%. m.p. 120~123 °C; '"H NMR (CDCl;, 400
MHz) J: 2.25 (s, 3H, pyrazolyl-5-CH3), 2.40 (s, 3H,
ArCHj;), 2.46 (s, 3H, pyrazolyl-3-CH3), 3.75 (s, 3H,
NCHj;), 4.76 (s, 2H, OCH,CCl;), 6.91~6.94 (m, 3H, ArH),
7.11 (d, J=8.0 Hz, 1H, ArH), 7.12~7.22 (m, 3H, ArH);
MS (ESI) m/z: 595 [M+H]". Anal. calcd for C 48.46, H
3.56, N 7.06; found C 48.32, H 3.57, N 7.04.
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