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WE G 3-Q-F-4- T IEIRAIE) K TR ORI, SBAL, P55 SRR NS, ARG ARG RN, fn
FRWEA A, BT 10 R L SCHERIRIE ) 3-2-5-4- = I A0 K B 4. 83 IR, 'H NMR, EI-MS, JGE 5T
SETTIERT TG B AT T G5 RAE. ARGRA G4 4- SR FF -3 (2- -4~ — 50 Y R R A ) 2R TR - (4 22 71 X
FTRUESE T 458, FERREIE T e A A 00 28 AR GG . 25 SR 3000 ML S 7E 50 mg/L ¥R T o6 /KA
SUR TR RN 3 T 2K 25 T8 EUAT A R MR8, 7E 100 myg/L ¢ 5 R S0 Vi S MR 20 PR Bk — 52 PO s 2 R
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Synthesis and Pesticidal Activity of
3-(2-Chloro-4-trifluoromethyl)phenoxy Benzoylhydrazones

Liu, Jianchao ~ Cui, Zeping  He, Hongwu™
(College of Chemistry, Central China Normal University, Wuhan 430079)

Abstract A series of new substituted benzaldehyde (or 2-furaldehyde) 3-(2-chloro-4-trifluoromethyl)phenoxy benzoylhy-
drazones 4 have been designed and synthesized by the reactions of substituted aldehydes with intermediate 3 in 64%~89%
yields. The structures of compounds 4 have been confirmed by 'H NMR, IR, EI-MS and elemental analyses. The structure of
4-chloro-benzaldehyde 3-(2-chloro-4-trifluoromethyl)phenoxy benzoylhydrazone (4f) has been determined by X-ray single
crystal diffraction. The results of preliminary bioassay indicated that some compounds possess good fungicidal activities
against Rhizoctonia solani and Botrytis cinereapers at a dosage of 50 mg/L and moderate herbicidal activity against the roots

of rape and barnyard grass at 100 mg/L.

Keywords benzaldehyde; benzoylhydrazone; fungicidal activity; herbicidal activity

B S RA DL R AL BARM R, 5
MIMCALRE ST ARGFIZRARYE, E-5 BRI 1 )
1T AR E IS5 10, AT R LA i A % (1) i fie S
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iR AN S S v = 1 1 BRI i R I
ST AR BRI AR 2 A H . Ak R
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1, M5 Ol RN R, R ERKE RN, 5557
FEAES, AT 104K W SRR IE R 5 9, IF
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2k (Scheme 1).

1 HREWHE
1.1 &A%
ARSI RAETCH AT, SR i 1) — S AN

Received April 20, 2012; revised May 24, 2012; published online June 5, 2012.
Project supported by the National Basic Research Program of China (No. 2010CB126100), and the National Natural Science Foundation of China (Nos.

20372023,20772042).

[ R SRR TR LRI973 %)) (No. 2010CB126100). [F 5 [ 4R A2 342 (Nos. 20372023, 20772042) % BT H .

Chin. J. Org. Chem. 2012, 32, 1925~1929

A ©2012 Chinese Chemical Society & SIOC, CAS

http://sioc-journal.cn/ 1925



BHlLE

COOH

ol
DMF
FsC 0 *+ SOCl;

CONHNH,

Cl
oo
3

Cl
F3COO
1

Cl
Ty O
4

RCHO

COCI COOEt

Cl
NH2NH2 'Hzo
() e o) e,
2

CONHN—=CH-R

29,

Scheme 1

AR ZR F R AT ™ SN & R4 1, SE56 I DMF
2~3 WAL, 40~60 C N 4~6h, SRIG KR
28 a1 ROARURIL & S N R =4 B O [
WCRA R FE M, B S N AW TR, LR IR AN
Wr R BE. AN, BESCIERIER, NEAE, UHEBLE. F
[k 2 ) 3-(2-F-4- — R T IL R SASH XA S O =
MR RN, s N BRSO, ISR AR UK IR A7 AR
BRI S AR R BB R RORHIR 5 2 N K
I, FURSHALTE R, ik 3 pdleat fE R T8
IK AR, Il s N KA IR G B 7. Bk
faifl TG AL B, N4k T OV ), e TR, K
HARA P16 5N v LE IR 44T T 20T, BEEsE
VRIS, FROCEE N IINAT N (B, G B AR A
AU IRE, fedE &P HE. I 4BE. DMSO
SRR A
1.2 SEMIFRAE

BT & i 452 IR,"H NMR, EI-MS Z) HT i
HAMEAYI "H NMR 1, ArH A2 4 4E 0 6.88~
8.04 VBN, =CHTES8.5 A4, NH9.8{EA . MIR
T PO T T R A R 38 W W s N—
H 7 3200 cm ' A AT BRWIIE, IR 280 59 1)
C—H MZEPRSMMATLE 3000 ecm ™' 2247, HH(C=0)
7E 1640 cm ' FEUE I H AR 45 P S e e, b JE 1
C=0 RINEKW B, RVIFTE BRI E YR
KA R, FEC=08LINTY, ff C=0 KL
Bl MS Edfi ] LUG HTE Ak & 0356 1R 5 11 7
T ETFUE; Eng oSl b S S5 E RS
IRUF, JLARNT 5 22 HEAAE 0.5%3 .
1.3 UWEYHEYELE

¥ HARMEA D) 4 TR SR 4 5.0 X 10 g/mL 253,
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K FH B A - TNV AW 46 Al 25 B (Fusarium  oxyporium),
IK & SUKE Wi (Rhizoctonia solani), ¥ I\ JK 5% W (Botrytis
cinereapers), /N /885 1% (Gibberella zeae), - FEe LU
(Dothiorella gregaria), H 1t X JH B (Colletotrichum
gossypii)F 6 FIERIAT T AL RGN, EARNK
T3 DL SCHRT9, 10], ARSI 1. F HAsL&9 4 i
IR R 1.0X 10 F11.0X 10~* g/mL (W25, K&
[ 1Ly %6 #% H(Barnyard grass)FliH 2% (Rape) (4R /223817
THPL RIS, LR, R WLk 2.

IR A SRR ISR AN L E 6 R A
AL R IR TS T, LA KRS SOk B R0 K 25 181 11
IR W2 Bl a4 S5 KFE SR, R A
TR Z R (R R IE 2 T 100%; A a4) 4g % 6 T
AT W RV, MHIRAE 95%LL L, WoR T REfF
ISP R, N 2 TLLE W, RS WfE
10X 10 g/mL 3KJE T, XFE B AR 5 25 R I H
—EMIBRFECR, I HON AR RS 1 v o0 25 A
WEPE. WL EY) 4d AEZIRIE R ISR B )
S £ (90.1%/80.0%). 425 Wk B 1.0X10°°
g/mL I, Xy S RIS 2L R 2 B R R, R
ANH .

2 %t

AR YR AT S 0 B, R 3-(2-F-4- =5
L DR AR ) R TR N S 4 JRURE, 2 tl, 5 &
RN, ARG RKE RN, a5 /RS, &
T 10 AN WSCERIRGE (B E L &) 4. Wi IR, 'H
NMR, EI-MS, JC% 74156 0712560 B & Ak & gk A s
SERRAE.

WG R TR BR S MR 45 IR W &9
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1 HEED 4 IMETEPEEHE(5.0X 107 g/mL)
Table 1 Fungicidal activity of compounds 4 (5.0 X 10> g/mL)
Compd. Inhibition rate/%
Fusarium oxysporium Rhizoctonia solani Botrytis cinereapers Gibberella zeae Dothiorella gregaria Colletotrichum gossypii

4a 50.00 90.59 100 70.37 94.12 84.62
4b 77.27 80.46 82.61 77.42 84.62 59.09
4c 77.27 86.96 98.15 87.50 88.24 84.48
4d 45.45 88.51 93.48 54.84 53.85 45.45
4e 59.09 89.66 95.65 87.10 69.23 68.18
4f 78.18 93.10 95.65 70.97 76.92 81.82
4g 95.45 98.37 100 100 100 100

4h 81.82 97.70 100 93.55 96.15 86.36
4i 59.09 91.95 95.65 80.65 76.92 72.73
4j 68.78 100 100 96.43 94.12 83.10

PR H AR R 2 2 e A D AR

K2 HbALEY 4 Xl se PR fE ok ¢
Table 2 Herbicidal activity of compounds 4

Relative inhibition (root/stalk, %)

Compd. Rape Barnyard grass
1.0X10 * g/mL 1.0X107° g/mL 1.0X10 * g/mL 1.0X107° g/mL

4a 63.8/4.2 23.1/—38.3 40.3/—9.3 —232/—148
4b 76.3/60.9 8.5/—8.7 84.2/53.3 73.7/40.0
4c 85.9/35.8 29.2/-29.1 86.2/15.3 33/—93
4d 90.1/80.0 19.7/31.4 94.4/66.7 36.1/16.7
4e 79.7/78.3 30.5/30.4 78.9/33.3 57.9/26.7
4f 76.3/56.5 37.3/39.1 57.9/13.3 52.6/0

4g 90.4/49.2 35.4/—1.5 76.2/8.2 8.8/—3.1
4h 91.5/69.6 37.3/26.1 78.9/40.0 68.4/26.7
4 81.4/69.6 57.6/52.2 84.2/26.7 73.7/53.3
4j 86.7/6.1 46.2/-25.0 88.9/51.9 35.9/14.7

“ PR B AR TR 22 2 2 B A D AR

STARAE R 2SR K FESOR 1 SRR B N AR R
SPGB « MAE RIS 6 Bl 3 1A IR R R BT
P, e RS SOk B R B TR 25 B8 O30 B8 2 R ok 2
F.OAE1L.0X107 g/mL IRIE R, %A Yxt e fip
TR 2R R — 2 BRI RUR, IF BSR4 vG
P T 2RI A v M 2R EE R 1.0X 1077
g/mL IR, SRR AR ZE R AT B T B, RO
AN

3 XWEH

M8 5k

ZLANGIE ] AVATAR360 T4 7 121 48l 15 4%
(KBr JiJ1); "H NMR ] Varian XL-400 %K% 56 %4 (DA
TMS A kR, BL CDCly A 7); Fiit ] Finnigen TRA
CE R, LC-MS K AP1200 R AL, 0%
I3 MR VarioE L111 CHN Je & 04143 75 5% M Lt
R R AAT R A R A 771 WRS-IB 20 54300 52
(B R G0 1) B AL BUAS =62 A8 ) X4 B A
TR, KL, KEHE85%), BRIREAN, T,

3.1
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LTk, DMF 354 0 Hr4l, — &0 5048 ] A 2%,

32 HEK 3-2-S4-=ZmFREFEE)XHES(),
3-2-2-4-=FREXEE)KXRR CEE(2)F 3-(2-5-4-
=RPEFE)FREI)FI&

E AR 1~3 (£ 2 BOCR[ 1177, 3-(2-3-4-=
TP RE ORI R L) e 72%, E (L 4.
m.p. 116~117 ‘C; EI-MS (70 eV) m/z (%): 331 (M",
100). Anal. calcd for Ci4H;(CIF;N,0,: C 50.85, H 3.05, N
8.47; found C 51.23, H 2.89, N 8.26.

33 3-2-54-=RREFXFE)FHER 4 895 &

DA P I -3-(2- 5 -4- = 0 S R AU ) 2R Y G
4a [F)51£ ). 76 100 mL =#psi, A 3-(2-5-4-
R R A R EEHE 3.3 g (0.01 mmol), PRI
1.1 g (0.01 mmol), 30 mL Jo/K B, Rl 4 h, A5
ANZEIRK, B vtiE, hig, JEUHKIRAIK, JoK LR,
TR CHEDER:, LLAMT T8, T 95%CBEE 4§, 13
HG AR, 7755 70%. m.p. 146~147 C. S Bk J5ik
AT ELE B H PR E ) 4b~4j.

RN I BE-3-(2- -4 = 6 T IR AU R BRI (da):
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FEE70%, A GO E K. mp. 146~147 C; '"H NMR
(CDCl;) o: 7.03~7.84 (m, 12H, ArH), 8.48 (s, IH, N=
CH), 10.25 (s, 1H, NH); IR (KBr) v: 3197, 3066, 2852,
1647 (C=0), 1579, 1559, 1498, 1438, 1408, 1326, 1268,
1168, 1123, 1083, 1060, 897 cm'; EI-MS (70 eV) m/z
(%): 419 (M+, 100). Anal. calcd for C,H4CIF3N,0,: C
60.23, H 3.73, N 6.69; found C 60.50, H 3.59, N 6.69.

2-FRFE IR -3 (2- 5 -4- — 3 FF L DR 4 35 ) 2 P
i (4b): P23 68%, MAAEA. mp. 149~150 C; 'H
NMR (CDCl) ¢: 6.88~7.74 (m, 11H, ArH), 8.49 (s, 1H,
N=CH), 9.44 (s, 1H, NH), 11.01 (s, 1H, OH); IR (KBr) v:
3440, 3214, 3057, 1648 (C=0), 1618, 1581, 1562, 1490,
1399, 1326, 1268, 1167, 1081, 891 cm™'; EI-MS (70 eV)
m/z (%): 435 (M", 100). Anal. calcd for Cy;H;4CIF;N,O5:
C 58.01, H 3.25, N 6.44; found C 58.53, H 3.22, N 6.39.

4- PR DR FH R -3-(2- 50 -4- = U PR R R AU G R
Bk (de): PR 64%, AT mp. 164~165 C; 'H
NMR (CDCly) 6: 3.87 (s, 3H, OCHj3), 6.91~7.86 (m, 11H,
ArH), 8.24 (s, 1H, N=CH), 9.89 (s, 1H, NH); IR (KBr) v:
3192, 3051, 2840, 1646 (C=0), 1588, 1514, 1498, 1408,
1368, 1257, 1163, 1082, 830 cm'; EI-MS (70 eV) m/z
(%): 449 (M+, 100). Anal. calcd for CpH;4CIF3N,0;: C
58.87, H 3.59, N 6.24; found C 58.62, H 3.73, N 6.30.

4B HE 2R -3 -(2- 5 -4- — 3 P L DR 4 35 ) 2 P ik
i (4d): P23 65%, AEA. mp. 185~187 C; 'H
NMR (CDCl) ¢: 7.05~7.76 (m, 11H, ArH), 8.26 (s, 1H,
N=CH), 9.42 (s, 1H, NH); IR (KBr) v: 3192, 2986, 2857,
1652 (C=0), 1581, 1543, 1508, 1476, 1320, 1268, 1169,
894, 829 cm'; EI-MS (70 eV) m/z (%): 464 (M, 37).
Anal. caled for C,H3CIF;N;04: C 54.38, H 2.83, N 9.06;
found C 54.97, H 2.63, N 8.88.

4- F L DR -3 -(2- 5 -4- — 3 P R 4 35 ) 2 P
bk (de): P2 65%, HERA mp. 175~176 C; 'H
NMR (CDCl) ¢: 2.41 (s, 3H, CH;), 7.02~7.79 (m, 11H,
ArH), 8.26 (s, 1H, N=CH), 9.49 (s, 1H, NH); IR (KBr) v:
3182, 3057, 1648 (C=0), 1581, 1545, 1490, 1399, 1363,
1300, 1268, 1167, 1081, 891 cm'; EI-MS (70 eV) m/z
(%): 433 (M+, 100). Anal. calcd for CpH;4CIF3N,0,: C
61.05, H 3.73, N 6.47; found C 60.93, H 3.83, N 6.56.

45U PP HE-3-(2-5-4- — 6 TP LR AU 2K R A
(4f): 77 89%, FI[E{A. mp. 175~177 C; '"H NMR
(CDCl3) o: 6.99~7.84 (m, 11H, ArH), 8.32 (s, IH, N=
CH ), 9.89 (s, 1H, NH ); IR (KBr) v: 3148, 3058, 1640
(C=0), 1580, 1562, 1491, 1440, 1403, 1301, 1288, 1128,
893 cm™'; EI-MS (70 eV) m/z (%): 453 (M", 90). Anal.

1928 http://sioc-journal.cn/

© 2012 Chinese Chemical Society & SIOC, CAS

calcd for C,H3CLLF5N,O,: C 55.65, H 2.89, N 6.18; found
C55.32,H2.92, N 6.41.

2- IR 3-3-(2- 5 -4- = 55 FF IR AR 3 ) 7 P B
(4g): 77F 68%, AL mp. 139~141 C; 'H NMR
(CDCly) d: 7.26~8.04 (m, 11H, ArH), 8.05 (s, 1H, N=
CH), 10.50 (s, 1H, NH); IR (KBr) v: 3178, 3014, 1661
(C=0), 1581, 1560, 1500, 1336, 1301, 1179, 1031, 815
cm '; EI-MS (70 eV) m/z (%): 453 (M, 70). Anal. calcd
for CH3CLF3N,O,: C 55.65, H 2.89, N 6.18; found C
55.23, H2.68, N 6.16.

2,4- R H IE-3-(2- 54— R R AL R
FElF(4h): 723K 67%, FAGEA. mp. 186~188 C; 'H
NMR (CDCLy) 6: 7.01~7.75 (m, 10H, ArH), 8.63 (s, 1H,
N=CH), 9.74 (s, 1H, NH); IR (KBr) v: 3197, 3066, 1639
(C=0), 1561, 1499, 1439, 1367, 1302, 1172, 1080, 890
cm '; EI-MS (70 eV) m/z (%): 488 (M", 100). Anal. calcd
for CyH,CiF3N,0,: C 51.72, H 2.48, N 5.74; found C
51.90, H 2.57, N 5.65.

3,4- SR H R -3-(2- G -4- = T AR R AU ) 2 1
I (4i): P73 63%, A mp. 163~165 C; 'H
NMR (CDCls) 8: 7.01~7.77 (m, 10H, ArH ), 8.33 (s, 1H,
N=CH), 9 .73 (s, 1H, NH); IR (KBr) v: 3192, 2965, 1648
(C=0), 1561, 1508, 1475, 1304, 1288, 1125, 1080, 894
cm '; EI-MS (70 eV) m/z (%): 488 (M, 87). Anal. calcd
for CyH,CLiF3N,0,: C 51.72, H 2.48, N 5.74; found C
51.44, H 2.39, N 5.85.

2- I V. P -3 -(2- G -4- = 3 P DR 4 0 25 R L AL
(4§): 773K 8%, HAEEA mp. 165~166 C; '"H NMR
(CDCl3) 0: 6.07~6.55 (m, 3H, furanyl-H), 7.13~7.77 (m,
7H, ArH), 8.48 (s, 1H, N=CH ), 11.24 (s, 1H, NH); IR
(KBr) v: 3193, 3064, 1651 (C=0), 1562, 1326, 1301,
1268, 1170, 1083 cm™'; EI-MS (70 eV) m/z (%): 409 (M,
75). Anal. caled for C9H;,CIF;N,05: C 55.83, H 2.96, N
6.85; found C 55.45, H 3.03, N 6.86.

3.4 Af BBRIKEHNE

H T IERIINE D o T SR EE— S I RE, A
ToK LB T AW 4F S5 T X 54 o i ot
Seit 48] Smart Apex CCD TSN, JHZd Ay s s fhy
wfhll Mo Ko FISTZ(1=0.71073 A)WE I NS4RS
7E 1.84°<O<27°i[l N, Lh w-20 FAHT7 X, =i
(19£2) CFILWER 14666 NPT S A, Ho
4363 AN I S B [1=20(1)], Rin=0.0316, 4=/
¥ SAD ABS PP IE. ZahEE R RS R,
)RR P2(1)e, a=18.8997(18) A, b=13.7107(13) A,
c=7.8645(8) A; f=98.573(2)°, ¥=2015.13) A’, M,=
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45323, Z=4, D.=1.494 Mg/m’, 1=0.370 mm ', R=
0.0581, wR=0.1524. K4 47 T v [ &1 #r B4 b,

< C4)
cE)

F2) S J cl(1)

O Fery

c(11)

CCDC 53}y 882127. 4f (114> F 4544 WA 1.

c(21
21 'OC(ZO)
Cl(2)
c(17) Cc(19)
€% o c:(1s)O

B1 4f 19 T4k E

Figure 1 Molecular structure of 4f
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