0{

ForuehslA] A6 A23(2002)
Korean ]ournal of Pesticide Science c}
6, No. 2, pp.105~109(2002) (282

S
le
Vol.

M2& &=H|, 1-(2,6-Difluorobenzoyl)-3-(3,5-bistrifluoro-
methyl-2-chlorophenyl) urea (DBI-3204) O] &HAd
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K9} : Bezoylphenyl urear] 2157 AZF#|Q1 1-(2,6-difluorobenzoyl)-3-(3, 5-bistriﬂuoromethyl—2-chlorophenyl)
urea(DBI-3204, HW-3204)& AiAtsl7] flsted AAAQ A4S st 53] 394 $4434 A
st EMiE AFYEEAR dest AT B4 S7HAQ 35-bis(trifluoromethyl)- 2—ch10r0amlme2 92%
7 Mderog 34389l on, 26-difluorobenzoylisocyanatet= 95%, DBI-3204%= oF 90%2 £ $£&2 3
Hahelt (20024 69 4%, 20024 6% 249)).

Key words : insecticide, benzoylphenyl urea, chitin synthase, insect

71834 Adl AEHE Yehdie 3438 EES Table 1. Insecticidal Activity of DBI-3204
& benzimidazole, Captan, H-24108, benzoylpheny! 1C
urea $o] 2ejz ¢lom, o]% benzoylphenyl urea Order Insects, Scientific Name (ppiz)
g Sl 2 2 2 3
gj% - 1970063 Zeol urear) AzA A7E 3 Plutella xylostella 0.16
3 Hxz 48 BdEdow(Van Daalen 5, Spodoptera litura 0.02
1972), &2 4+% Foto] Dimilin(l)& W £3}o] Lepidoptera Spodoptera exigua 0.06
oJeisfe) BtEo) AEs Qi (Wellinga 5, 1971). Artogein rapae 0.1
£3%] benzoylphenyl urea’d] HFEL THEEE Hyphantria_cunea 08
Taebal, 23 YAwd SAHS fEE & qu Homoptera  Trialeurodes vaporariorum <1.0
(Hammock %, 1981; Ivie, 1977, 1978; Metcalf %, Di Musca domestica. 27.7
_ 1ptera L
1975)“5 7]EH@ = (‘?—)é_}ﬂ' %_00}03?_{]:9} 6\1—%@(@ Culex prptens pallens 0.07
Aol FEoZ 2o# 717t F9b bezoylphenyl
ureaZ] AEA Lo A w¥d dw AFant Table 2. Properties of DBI-3204
978 DBI-3204(22, HW-3204)% 23 3}9) .0 (Kim
= & X . o = =] MW 44:668
5, 1998), A 835 A9 AR FR& 1 gt
(Table 1, 2). MF CieHACIFN:O2
MP. 172175 °C
. o Ch acetone >50,
o o oC Solubilities dichloromethane 10.5,
h* /100 mL, at 1t n-hexane 0.1,
pHoH Ch ® L xylene 7.5,
FoH O water <0.1
1 2
Acute oral toxicity -5,000 mg/kg for mouse
*o 2 A 2} 2 =gdAe okl WwE2(Scheme 1)} o]
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o7t 7hs st e dEE2 A 26-difluorobenzamide
(3)9} 3,5-bis(trifluoromethyl) aniline(4) 0.2 F€ 71
isocyanate(5)$}  3,5-bis
(trifluoromethyl)-2-chloro-aniline(6) 2  DBI-32042]
AEAQ FAYel distel A7 g vy gk

F 0 F 0
@“\NHZ b &NCO
F F
3 5
NH, NH,

—.___>
F;C CF, F4C CF;

4 6

F 0o CF;
C o ci
5+ 6 { MJ{ j@
F H N CF

2 (DBI-3204)

Al 26-difluorobenzoyl

a: NCS5/CCly, b: oxalylchloride/CCly, ¢ CCly

Scheme 1

2,6-Difluorobenzoylisocyanate 9] ¥4

Uukx o2 YA} aminedl] phosgened BHEAJA
Al t)-g31E isocyanated £ FEE 98 h:}
a2y YA amide?] 7 9-o]E  phosgenest kg3
749 nitrileo] FZ  dojx|n, o] EH'B'E]T_‘_‘
isocyanate® 4T 9ol oxalyl chloride® A}
4302 M 3§17] uhg2|(Scheme 2)7 7L

T& F3dle] &3F 0 & benzoylisocyanateE 4%
T UtKSpeziale %, 1962; Paul &, 1963; Deng <&,
1988).
2,6-Difluorobenzoylisocyanate= 8F-3-A
7] Wiio] EF9, IR 2oE, ALEsIErA(CCl) &
o] B8 &ulollA ¥ AlAE Pt W20
ZhA] WhgAIZEe] Apolzt e, AtAstErA-EufelA
T 5AIF Bk 7HE & A7IE wkgo] fkd et
oluf AAHE ¢4 26-difluorobenzoylisocyanate
£ 3R 2k a9y ulﬂ}°°l oxalyl chlo-
rides} §ui& AAT g E3}E kgl 3
AR 28 OF o7 F3Th

k)

3,5-Bis(trifluoromethyl)-2-chloroaniline 2] 34
Aniline®] @243} ¥ee gwix o=z ortho- 9}
para- 9] mixtureZ JojFvtn A JrH(Smith
T, 2001). B & 7HA] odAE dEHez
7] s E ohkst Aok Fof, & 5& AMEE 4
F7v Ba Ho] gt} (Suthers 5, 1962, Neale 5,
1964). 12|}, deactivating group®] 9l aniline?]
chlorinationo] #at8 1% 79| glth(Neale %, 1964;
Haberfield &, 1965).
3,5-Bis(trifluoromethyl)anilineg- ~  chlorinations}#
Rhg-gofol wbA 3,5-bis
(trifluoromethyl)-2-chloroaniline®} o]9] ojXdx %
polychloro- 3}3t&E-2] FAHEo] AP} 3,5-Bis(tri-
fluoromethyl)-2-chloroanilineE A& 7, chlori-
nating reagentZ= P4 7hAr; SOLhRUE N-

chlorinating reagent X

Bk 7] chlorosuccinimide(NCS)7} & #& ol om ukg-gu|

F 0

Q (cociy, 0#0

NH ;
* Hel NHCI

F F

3

-CO -HClI

é\l y -HCl
NS

Q/‘cho

g »1

Scheme 2
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NCSE aniline %9 28 dH]&E 9 A7|H
3,5-bis(trifluoromethyl)-2 4-dichloroanilineo] ZF 44
=2 ozt

Table 3. Solvent Effect of Chlorination

Entry Solvent Yield” (%)
1 MeOH 85.0
2 EtOH 55.5
3 CH;CN 60.0
4 CCly 923

YG.C area ratio
3,5-Bis(trifluoromethyl)aniline: NCS=1: 1.3, 2h reflux

1-(2,6-Difluorobenzoyl)-3-(3,5-bistrifluoromethyl-2-
chlorophenyl) urea (DBI-3204)9] A

Urea % acyl ureaE A5t 7P dubz|ol why
2 amine¥} isocyanate?] H7pWHg-0 g o] HMH S
o]&std Thtg urea® V& 4 UrhDegnan %,

1940; Anatol 5, 1975).

DBI-3204+= 2,6-difluorobenzoylisocyanate 9} 3,5-bis-
(trifluoromethyl)-2-chloroaniline g A}dsheta Lujo)
A 1AZHEoE Aeubg o 2 85~95%¢9] g E Aol
CH & 95%up). gt 2,6-difluorobenzoylisocyanate
2 gAehd %3 w2 AEFAT S0} 2xo)
Wb st

ol el At A DBI3204E oA
ety fskel YA RS FAAd B
@aﬂmq

58 3 @/l wge] Agehs §lE Asnas
Gest AZod, BANA FOAA 35bisfifluo
romethyl)-2-chloroaniline2- 2%z XMeizoz 34
skl em, 2,6-difluorobenzoylisocyanate: 95%, DBI-
3204 oF 0% £ 82 FAIST oz o
Ye3ksr] Sl o ge ATE FalN

FE A5E #loF ¥ Aoz AlsEh

A, 1-(2,6-Difluorobenzoyl)-3-(3,5-bistrifluoro-methyl-2-chlorophenyl) urea(DBI-3204) ©] ¥H44%107

AWM 2 Spectral Data :

2,6-Difluorobenzoylisocyanate

500 ml Flaske] 350 ml CCly, 314 g¢ 26-
difluorobenzamide(0.2 mole) 2 280 g<2] oxalyl
chloride(0.22 mole, 1.1 eq}& %31 wytelHA] 5A)7F
7V 8F A7), THato] 360 g
9] 26-difluorobenzoylisocyanateE AATHT&: 95%;
bp: 85 °C/-ImmHg; mp: 39-40°C).
'H NMR(CDCl) § 7.2-74(m, 3H)
MAS : 183(M’, 100), 164(12), 141(5), 122(35), 113(9).

AFgHITE 7:? oF

3,5-Bis{trifluoromethyl)-2-chloroaniline
458 go] 3,5-Bis(trifluoromethyl)aniline(0.2 mole)%}
294 go] N-chlorosuc- cinimide (0.22 mole, 1.1eq.)
300 mle] CCloll ¥x 2 A7F 719 i385
5Cz st oustel 2o imided A7
Ark CCl §Ae 22 AHE F Axsty, Aay
ZZ AASFere] 485 g9 3,5-Bis(trifluoromethyl)-
2-chloroanilineg AUTH+& : R% bp : 88°C/
-ImmHg).
Rf = 0.5(EtOAc : Hexane =1 :3)
'H NMR(CDCl) § 7.26(s, TH), 7.12(s, 1H), 4.44(bs,
2H)
MAS : 265(M",2), 263(M"8), 182(2), 167(9), 149(100),
127(15).

_G:L IS i

3,5-Bis(trifluoromethyl)-2,6-dichloroaniline

229 g2] 3,5-Bis(trifluoromethyl)aniline(0.1 mole)<}
294 g2] N-chlorosuccinimide(0.22 mole, 2.2 eq)
500 mle] CClel Wi 3 A 71E #7/3$ ¥
5°Cz Wztslar oFste] dlFi79 imideE A3}
Atk

CCl 48 25 AH3E zsty, IFF=E2 7
b ZRsle] 253 g(5&: 85%; bp: 99°C/-ImmHg)2|
3,5-Bis(trifluoromethyl)-2 4-dichloroaniline & it
Rf = 0.5 (EtOAc : Hexane = 1 : 3 )
"H NMR(CDCL) § 7.20(s, 1H), 4.80(bs, 2H)
MAS : 298(M'2), 296(12), 265(2), 263(5), 182(2),

167(9), 149(100).

L 1o m{m

1-(2,6-Difluorobenzoyl)-3-(3,5-bistrifluoromethyl-2-ch
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lorophenyl) urea

500 mle] flaske] 350 m! CCl, 314 g 26-
difluorobenzamide(0.2mole) % 280 g oxalyl chlo-
ride(0.22 mole, 1.1 eq)& Y31 Nuks}HA 527 7}
g #IAFAI I, Aeor AEn dA 7]FEA
527 g 3,5-bis(trifluoromethyl)-2-chloroaniline - dro-
pping funnel-& AR&3le] 308 93 1A Fok
kel

AAE ofasta g g FHeke JdvEE AEA
sto] 80-85 g9 EAFAES LUTHTE: 85-95%;
mp: 172-175 °C, &% 98%).
Rf = 042 (EtOAc : Hexane =1 :3)
IR(KBr, cm’) 3244, 3151, 1726, 1629, 1560, 1495,

1152, 1019;

'H NMR(DMSO-dg) 81196, 1H), 111(s, 1H),
7.2-88(m, 5H)
MAS : 427(M"F, 2), 411(29), 289(7), 157(12),
141(100), 113(15).
ZAlel 2
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Practical synthesis of a new insecticide, 1-(2,6-difluorobenzoyl)-3-(3,5-bistrifluoro-methyl-2-chlorophenyl)
urea (DBI-3204)

I Sun Whang, Sun Ok Kim, Jung Ho Kim', and Kun Hoe Chung (Korea Research Institute of Chemical
Technology, Yusung P.O. Box 107, Taejon 305-606, Korea, 'Hanwha Chemical Research and Development Center)

Abstract : Synthetic method of a new benzoylphenylurea insecticide, DBI-3204 [1-(2,6-Difluorobenzoyt)-
3-(3,5-bistrifluoromethyl-2-chlorophenyl) urea] was established for manufactural production; 2,6-
Difluorobenzoylisocyanate was synthesized by the reaction of 2,6-difluorobenzamide with oxalylchloride
in  95% yields, the reaction of 3,5-bis(trifluoromethyljaniline with N-chlorosuccinimde gave 3,5-bis
(trifluoromethyl)-2-chloroaniline in 92% yields, and DBI-3204 was got from 2,6-diflucrobenzoylisocyanate

and 3,5-bis(trifluoromethyl)-2-chloroaniline in 90% yields. All the process was simplified by using the
same reaction solvent, carbontetrachloride.

*Corresponding author (Fax; +82-42-861-0307, E-mail : chungkh@krict.re.kr )



