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Summary

Present study was carried out to reduce residual toxicity of BHC insecticides
inherent in the organochlorine pesticides. For this end, r-isomer, the most potent
insecticidal component among the BHC stereoisomers, was isolated and thus fortified
by means of solvent precipitation. In parallel, 3-(2,4,5-trichlorophenyl)-1-methyl
urea was prepared in good yield from technical BHC via 1, 2, 4-trichlorobenzene, 1,2,
4, -trichloronitrobenzene, and 2,4,5-trichloroaniline. In addition, certain merit of
the compound which make it possible to use as a herbicide is discussed.

The results are summarized as follows;

1. Recrystallizing technical BHC from methanol-water binary solvent system,
r-isomer was entiched to 49.7% at 95% recovery of r-isomer.

2. By partitioning technical BHC in 85% of methanolic solution into chloroform,
r-isomer was fortified to 89.6% at 90.5% recovery of r-isomer.

3. Yield of 1,2, 4-trichlorobenzene from technical BHC was greatly dependent
upon concentration of alkalies and to less degree on the alkalies.

4. Surfactants, in particular cationic a quartemary ammonium salt, increased
yield of 1,2, 4-trichlorobenzene from technical BHC by alkaline hydrolysis.

5. Conversion of 1,2, 4-trichlorobenzene to 2,4, 5-trichloronitrobenzene was eff-
ected almost quantitatively utilizing HNO,-H,SO, nitrating agent at low temperature.

6. Yield of 91.49% was observed for the synthesis of 2,4,5~trichloroaniline by
reducing 2, 4, 5-trichloronitrobenzene in the presence of iron turning and hydroch-

loric acid.
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7. Overall yield based on BHC of 3-(2,4, 5-trichlorophenyl)-1- methyl urea was

60.8%.

8. Inhibition effects, both germination and growth, 3-(2, 4, 5-trichlorophenyl)-1-

methyl urea on several crops were -found comparable to or more potent than

those of linuron® and diuron®.

In addition, it was also noted that susceptibility

to the prepared compound depended upon the crops as well as specific part (shoots,
roots) of the plant exposed to the chemicals.
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BEZEAN A FEagg.

— 110 —



Trichlorcbenzene; 1,2,3-,1,2,4~ 2 1,35

trichlorobenzene 8] 38 B e 3% (c.p. B
MIEHEHE, Japan)

Gas liquid chromatograph; 2f5-% Fimstg et
Tracor MT-550(Tracor Instrument, U.S.A)
Shimadzu GC- (shimadzu seishakusho, Ja-
pan)

IR-Spectro  tometer; Perkin-Elmer 567,
red spectrophotometer (Perkin-~
Elmer Corporation, U.5.A.)

Grating In

UV-Spectropotometer; Varian cary 118 Ul-
traviolet Spectrophotometer(Varian Associa-
tes, U.S.A))

Mass-Spectrophotometer; Finnigan 1015 Ma
ss-Spectrophotometer(Finnigan Caorporation,
U.S.A)
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D BHC 2ol r-BeL13p8e) s
BHCJ#I 10ge] methanol 20miE 7}3}e] 0
A 242 AU F WGBS WK &4 20%,
0%, 50%, 60% % 70%(V/V)s &
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SRS %A 15%(V/V)Y B4 7}2& ¥, 49
7)o} Chloroform & £4 109, 209, s 40%
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KBRS 1, 2, 4-trichlorobenzene &  fgzse
doknr) 99 REg%e] BHC JH# 2083 & 40m!
28z NaOH 10g(Giy 6N)& 7bstel Boysig Lol
A Fg AR, 247, 37 " 4GS ot FEE
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B2 LW/ W)= Agsbe]  97°C,  103°C,
108°C, 117°C &l 122°C ) A 2855k b4
Aoz alkaligsjAAct. €289 8o K
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6N, 12N 3 25N¢| e = Ca(OH),&= 1IN,
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trichlorobenzene ¥ fpel nlal: REEMLSL
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1735l et

2,4, 5-trichloronitrobenzene ¢ &g

REGRel A absb 2404 %4 19.5¢9 107.8g
% E 10.3g% sk mbstd A 5089 1,2 4-
trichlorobenzene - 45°Cel) 4 1% % o. 5g9
HEEER e ¥, ol & 60°C 2 305R A7)
a1 82~83°C oA 2K T Iuskste 2,4, 5-tri-
chloronitrobenzene & Amslgch. £p#e 4
R $A BES hksy Bke 3E KE
R F il BaY AT49e SRS
& dx, o] LEMEsY 4RSS BEsiq
o REEBEA =t& nitrot WEL Hetsls]
A3 LS neA, el B3l %59 acetic
acid & WAL vmstgdn, = RE279
Evb e wAe gee dolur] 4 1,2
4-trichlorobenzene - ¥insr < EE-Z 35°C,
45°C 9 55°Coll A &% ARagel. 24, 5-tri-
chloronitrobenzene 2 WERERS Y& IR-Spe-
ctroscopy 8t UV-Spectroscopy & o] &35z
ob&dl mp X PiEstdvh. = gas chromatograph
£ FiAste MER 23590,

2, 4, 5-trichloroaniline & 4%

BRo B =8 2,4, 5-trichloroaniline 9 Y
e RIERA 22.64g(0. IM)9] 2,4, 5-trichlor-
onitrobenzene 3} 20g9 #H ¥ 100m! ¢ L

+ol.8. gas chromatographg
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ek BBE %% 2.0ml, 2.5m/, 3.0ml, 3.5
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omatograph £ % 4}3}9c}.

3-(2, 4, 5-trichlorophenyl) -1-methyl
G

19. 65g(0. 1M) ¢}
2 mbA 7t 31+ 500ml 9] Erlenmeyer flask o] 4

urea 9

2, 4, 5-trichloroaniline & &
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4 et BEEAAL. J76 5.72(0.1M)S m-
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S AEA ARAA ALdlA M A F
o stste] AzART ART 3-(2, 4, 5-trichlor-
ophenyl)-1-methyl urea 9] §{ifE= gas chrom-
atograph 2 zAlslgew] TFx9o 3hee UV-
IR-% mass spectroscopy &} FTESHL BT
Acl.

LR 58S LAY Sl A& gas chr-
omatograph ¢ Z¥iEf-e Table 13} e},

3) 3-(2,4,5-trichlorophenyl)-1-methyl urea
o FEFR EFAHHR

3| (Panicum crus-galli L. var frumentaceum
Hook. f), x| (Hordeum
Lamark); © 22} (Phleum pratense L.),

L. emend

o 3

vulgare,

Table 1. Gas chromatograph operating conditions for the analysis of content and purity of
compounds

BHC isomer? 1, 2,4-trichl-"* 2,4, 5-trichloro-V 2,4, 5-trichl®- 3-(2, 4, 5-trichloro-®
identification oro- benzene nitrobenzene oro- aniline phenyl)1-methyl urea

Column glass glass glass stainless steel stainless steel

material

Column

length (ft) 3 3 3 3 8

Column 11% OV —-17+ 11% OV—-174 119 OV—-17+ 10% OV —17 on 1095 OV-17 on

packing QF—-1 on 80- QF—1 on g0- QF-1 on 80- 60-80mesh chro- ~60-80mesh chro-

material  100mesh Chro 100mesh chro- 100mesh chro- mosorb W mosorb W
mosorbW (HP) mosorbW (HP) mosorbW (HP)

Column temp

erature(°C) 200 200 190 170 170

Detector type FID FID FID TCD TCD

Detector tem- .

perature 190 190 190 220 220

Carrier gas N, N, N, He He

Carrier gas 33(ml/min.) 33 45 1(kg/cm?) 1

flow rate

1) Tracor MT-550 Gas Chromatograph
2) Shimadzu GC-3BT Gas Chromatograph

(Brassia pekinensis Rupr), A 2| (Spinacia
oleracea L.) ¥ wdZ(Daucus corota L.) % 4
6] midpol el A RIS BWIE R ABH
HpRE A stgich. petridish o] kL9 &
FE BNz —End of7le S
acetone of] WA A %% 100ppm, 500ppm, 1,
000ppm, 2,500ppm 3 5,000ppm & EE 7} = A
T2 WEBEAA PR dx BEKIE Fo Wi
o}, BEIEARS BEIFRAMA SHRY ez, 4 FHH

i,

#HE BT Yo A% Eiisldon, & HE
25 #is]l urea % [RrEHQ  diuron 434
(79.5%) 2 linuron EH#I(90%) % Bz fHms}
o] F—& AT HEsiach.

BR R ER

1. BHC EMIZSE 7-EHHEES SR
AFAA FeA T-REEBS SREH%-L BHC
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E¥lS petroleum ether®?,

12,1
anoli1450,

ethanol®®, meth-
carbontetrachloride ¢} isopropa-
nol“?, polyalcohol ¢} polychlorinated hyd-
rocarbon %" & ethanol-benzen (6:4)% BA
BV % 0 e Fine] BmAA o B
T A& RUHEY WRERE Amd: HEW
Jigge] Aol girk. o] & HFEHEFAAR a-
o} -REUEE WY BEMIel Yo fEAle]

S-olsta 7tAe] A#E FIRsHe
Fke] mlaow duwix b s KER
@Ast BHCFE#Y a-, 8-, 7- 9 -R44EEI
SRHAE £4% 73.1%, 7.2%, 13.7% % 5.5%

methanol -2

ol 5.
BHC J5#1% 491472, methanol -g4o] —5&ik
o EF4E hehe] Qe FEH BHC Y Hke

Table 29} 7).

Table 2. Characteristics of recrystallized product of technical BHC from methanol-water

binary solvent system

Composition of isomers (%)

Water/methanol Total recovery
(V/V,%) a 8 e 5 of r-isomer (%)
70 18.3 5.2 46.9 29.7 91.9
60 18.4 5.1 48.4 28.2 93.8
50 18.5 4.9 49.7 27.0 95.0
40 18.6 4.8 50. 2 26.5 92.2
30 18.7 4.4 51.6 25.4 91.3
20 23.8 4.3 62.2 9.7 83.1

methanol—& A dl4 EY #]go] ol
2 EgZE-LS =715k methanol : /3 : 7(v/v)
w 26.9%% vebd o, r-olAAA Y g
oleh Wbl 2 zhaste] HAKE 70%LH 46.9%
olglont BAKE 20%9 9 62.2%F vehilxz
ek, & r-o] A A & ME -2 methanol: &
/1:1(v/v)oll A 95.0%F BoFu gled %4

&)
=

]

=

=

=3

o] 45%9 1-o|AAA ¥
+4 dgs

o] $h7F& fukEko.® Gruber &Y, RREG 7
PO 2mx 7o) A A 28 80~95%
s pelg ok e gch

YSEEE R, BB 9 BHC J#l/methanol o H
welk A% £ Table 353 vl &)

W4 BHC 42952

&
k=3

23
=%

=

=

ol

Table 3. Effect of BHC/solvent ratio and extraction periods on the recrystallization char-
acteristics of technical BHC from methanol-water binary solvent system

(1) Extracted at room temperature

Ratio of Extraction Composition of isomers (%) Total recovery
BHC/methanol period — of r-isomer
(W/V) (hrs) a 8 r b (%)
1:1 1 19.8 6.7 46. 6 27.0 84.0
2 20.0 6.4 47.3 26.5 90.5
4 20.5 5.9 47.6 26. 2 92.1
1:2 1 22.8 6.8 44.8 25.7 91.9
2 22. 6.4 44.8 25.8 94.5
4 23. 6. 2 45.0 25.8 96. 9
1:4 1 27.6 9.5 40.4 22.7 90.8
2 27.3 9.4 41.0 22.5 93.7
27.2 9.0 41.6 22.3 97.2




(2) Extracted at 40°C

Ratio of Extraction Composition of isomers (%) Total recovery
BHC/methanol period of r-isomer
Ww/v) (hrs) @ 8 7 5 (%)
1:1 1 22.0 7.5 44.8 25.7 81.8

21.5 7.2 45.1 26.2 88.9

20.5 7.1 46.5 27.9 93.3

1:2 1 23.4 8.4 42.9 25.5 88.6
2 22.5 8.0 44.0 25.6 94.4

4 22.1 7.9 44.2 25.9 96.5

1:4 1 28.3 10.3 40.4 21.1 89.6
2 27.7 9.3 41.1 21.9 94.5

4 27.2 8.8 41.2 22,9 96.5

(3) Extracted at 55°C

Ratio of Extraction Composition of isomers (%) Total recovery
BHC/methanol period of r-isomer
W/V) (hrs) @ B 7 8 (%)
1:1 1 27.9 6.2 42.8 23.0 85.6

25.7 7.4 43.3 23.6 90.1
4 20.4 7.8 45.7 26.1 97.7
1:2 1 30.8 5.5 41.5 21.1 88.1
26°5 6.9 42.8 23.7 95
23.5 7.4 43.6 25.4 97
1:4 1 49.3 7.2 31.1 12. 4 88.1
44.5 7.9 34.6 13.0 87.4
4 40.8 8.9 36.3 14.0 95.1
R

EE B, 40°C 9 65°Colglond, SalA 78 & z2d) wul zo)sb 9] 74.0~097.7% Aol
14 7F, 2217 % 4A 7k o]glm, BHC 4Ad] o] Zx3e] 9l&u 4244 BHC: methanol/
% methanol 9 [t A7 1:1, 1:2 % 1:4
(w/v)o]gl.o® methanol-E/1: 1(v/v)-Su] A 4|
A ARA AReh

F4(W/ V3ol A 447k 84715 3571 97.2%
VR 3 (Table 3-(1)) 40°C4} 73 %ol &= BHC:
methanol/1 : 2(W/ VD)ol 4] 247k &1 A17] 7%
BHC o] =g methanol 8] [{zRe] =yl wh o] 96.5%% (Table 3-(2)), = 65°CodlA&=
ok AR Srlstda, RHEEEY HWE «-  BHC: methanol/1: 1(W/V)o A 447k &) 47

w

G2 S7HE 2w -0 ol AR E s A 07.7%8 B HATEE 24T g
£ Al gvh = EuiA o] gl wel 8 (Table 3-(3))
TEE UL FUsE Agelded, gseEst g% Dunnt9-& BHCo| 2{58&(W/W)e me-

oAl wet F—AeelAe Hegd S8t thanold fnske] 15°Cel A 155, PEREC
Aol ot ol 4AR Y FHEL BokA & LefFE(W/W)H methanol & fmste] 20°C
& nea glvh 7ol AAA o MEYAE oA MEHE, HHOOL 2/3EE(W/W) me

de dr

ox
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thanol & 7}sle 14 7h5-9k
astaolehn » 35y et
%Fs BHC: methanol/1: 2(W/V) ] w42 =
Wl Al 24 7k Bf#A A methanol: /1 : 1(V/V)
S golAdl 4 #2322 BHC & £} methanol
o) $# XA methanol-& LAl —k AR
FAAE A8 542 Table 48 2.
BHC o)) o3} methanol &] u]-go] &

Fdee el &% @ A58E FUsldn, HEEEHP o) 8-
4 7-ol A= Frhslgled d-elAdRAlE F
48l Ll Azko] Aelale] wlel FYA e
Ao 3ege Frtetgded a8 %
A% Fr7bete Adoldd. 28y RE AS o
ol A e #kis}t 54.3%~82.4% 2 F7}5k0]
w Hol] Ao g r-o] A AHH] webzl

Z 7kl =

Table 4. Recrystallization Characteristics of technical BHC recrystallized twice from me-
thanol-water binary solvent system

r-ol 42

Ratio of Extraction Composition of isomers (%) Total recovery
BHC/methanol period of r-isomer
W/V) (hrs) (%)
1:1 1 3.8 0.6 13.90 82.4 3.0
2 5.7 1.0 18.9 4.4 6.0
7.7 1.9 22.8 68. 6 7.9
1:2 1 4.7 0 16. 3 78.2 4.9
2 6.3 1 21.3 70.8 7.8
4 9.0 2 26. 6 62.4 10.5
1:4 1 7.6 1.7 26.4 68. 2 9.8
8.1 1 27.9 62. 2 11.4
12.7 2.8 30.2 54. 3 12.6
) 24 &2 chloroforme] e 56%] T-0ol 4T Thile AARE

methanol--8 &ul A

g 23 AR A 542 Table 52+ z+c}., Chloro-
form s ¥l go] Fohu4% 5 4go] TolAr] 1-
ol AdA Y MRURE Fotx & Aok, B
HC: chloroform/1: 4(W/V)oll 4= 93.2%9] [

Table 5. Recrystallization characteristics of technical BHC recrystallized from methanol-
water binary solvent system and chloroform?®

& et 9

zene 54 F7]-g=el g

&L vepdE Aol
BHC £ %) & methanol o] -3} 2] # chloroform

1.
ol =

isopropanol 3} ben-
AR B

dodedl,

Ratio of Composition of isomers (%) Total recovery
BHC/chloroform of r-isomer
a 8 7 s (%)
1:1 21.5 2.0 48.5 27.9 26.3
1:2 20,7 0.0 51.8 27.5 43.9
1:4 18.7 0.0 55.9 25.4 48.6

1) ¢ recrystallized product from methanol-water was purified again with chloroform
BoE HiAZE 4 ¢ Table 6
- 7k}, methanol %o g chloroform.—]

ﬂfﬂkﬂ%¢%-ﬁr%% B ol

AAH BZL Fa Qo T- o]zaéx;],q 23 52 64.3~90.5

% ARz vehgos T-o|42Al%
71.6~89.6%°] 4 t}. 5-‘;'—%] methanol: chloroform

fu!"l"’l‘%‘ﬁ:

A7t aste A3

5 7}3}% AEgE 2o

J1:1(V/V)Q A% 90.5%9] 3|¢F= 70l
A dhzFo] 89.6% % MAAES dEF A&



Taale 6. Recrystallization characteristics of recrystallized product of technical BHC from
methanol-chloroform solvent system® ‘

Ratio of Composition of isomers (%) Total recovery

Chloroform of r-isomer
(%) a 3 7 8 (%)
10 21. 4 4.2 71.6 2.8 64.3
20 19.8 4.1 72.4 3.5 70.3
30 11.1 4.0 79.6 5.4 78.8
40 8.3 3.5 82.0 6.1 82.0
50 ‘ 3.8 0.2 89.6 6.1 ‘ 90.5

1): technical BHC in 85% methanolic solution is partitioned into chloroform

d ol TEMA 4 997t glvta Lo BHC pi#ls ¥ 3-(2,4,5-trichlorophenyl)
2. BHC 2|2 HE{ 3-(2,4,5-trichlorophe- -1-methyl urea & &A% reaction scheme-&
nyl) -1-methyl ureao| & 2R 2
Ci Cl Cl NO,
N_/ _/ _/
P NP SN oy N0 SN
A= OO (/% ago. G- o9
7N / /
Cl Cl Cl Cl
BHC . 1, 2, 4-trichloro- 2,4, 5-trichloro-
benzene nitrobenzene
NH, NHC(O) NHCH,
. 7 . /
¥ ={ CH,NCO =
——=0— 30 - s—al
HCl N_/ N
/ 7/ )
Cl Cl
2, 4, 5-trichloro- 3-(2, 4, 5-trichlorophenyl)-
aniline 1-methyl urea

1, 2, A~trichlorobenzene 9] &K

BHC #|2] &71e] 7@l &3 trichlorobenzene
2] ARe  JREE{LkF (dehydrochlorination) & 45
Folgbz Z¥ ¢lv}. trichlorobenzene & EZE
o Epbtrige) #e 1,2,3- 1,2,4- 9 1,3,5-R
TS MY (LB AAAA AR 9
1,2,4-01 4447} 7b wel Sfidteiz ¢elx
9} ), 429 =3} trichlorobenzene & #lisl v
ALgs]e]xl @l 2 Al 2 NaOH,®293% K- 35
OH®, Ca(OH),S8557 yrgmot o] o}® g
NHOH® = ¢#x3ld. o|F Ca(OH) & EH
RIEe] Alsh= MET A =& WEs 74 30 R
4 g7, 9™ KOH: NaOHst %¢ 588 e _ 3 4
ol 00 EAEE wHH NaOHA 74 Reaction Time(hrs)
mko] ol R o] v}, Fig. 1 Yield of 1,2, 4-trichlorobenzene versus

6N-NaOH #igol4] BHC EBle <t H® reaction time curve for alkaline hyd-
el REERSIS] wE 1,2, d-trichlorobenzene &} rolysis of technical BHC”
W#L Fig 15 2o, 1) alkali concentratiqn; 6N—NaOH

KRG 1A 7 Feol = 39.1%, = 247 ) £ 44.4%9) KBRS wgont, I o4y g4

Yield (%)
&
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&9 FME BEDT g9 oE
E A ZPEE 204 7k® Apo)el] - Kol
=k g3 24 ol Fpshela #Esd
| ol & A4 Adsx QAsE Aol

= RA—EM T4 KEBER trichlorobenz-
ene«l AR EE-E Fig 291 2824 100°C HFY &

el A = ApEse] REslgo) EES] L
Bl e ghe] ARERS sl Agrelgl on 117°C
Al A& 45.3%F 28lm 123°ColAl & 45.5%%
el gleh, o] AdE 100°C LT A= 4A
0] 3 Azstbx Chodkowski @ nw

M e

e ke 3
o o

;1;;

S0y

Yield (%)
@ A
& ©

Y]
(e}

IS}

g5 100 105 110 1S 120 125
Reaction Temp.(°C)

Fig. 2 Yield of 1,2, 4-trichlorobenzene versus
reaction temperature curve for alka-
line hydrolysis of technical BHCY

1) reaction time; 2hrs

ok Wl wlAstel fiFel Frhgivhe Heiskell
0o pudE &S Aol

A REEEHE skl KBRS WY tr-
ichlorebenzene o] 44 &2 Table 73 e}, tri-
chlorobenzeneﬁl AREL 7T REEERY
#stel Eobzly = NERRS E#HiA
AE AT 245 AAT + dd

FEEERS BENZE Bole AwE A4A
7]. 7ba Z3A el gl =w BHC O] wls] 0.5%(W/

o) ®

)E 7S vﬂM 74.3%% BAEL, = 1
/ﬂ]xit 85.3%% Yeby ok, AwZAA 4
L o4 =3E ASdE Y4E9 FE

s ol A 5% % 7139-% W T 85.9% % wolx

et Kol AWF4AE BHCo Hig A rhek
o wlelsle]l A& HEEAQL 1, 2, 4-trichlorobenz-
ene | JAF T/HE vebllent, 2 5L H
—ES A7EE A Bl AZAdAele v

A EYeh, x kel ARBAAE 2ffe] =

F e AAFEE wgor} polyoxyethylene

Table 7. Effects of surfactants on the alkal-
ine hydrolysis of technical BHCY

Surfac-

Yield of 1,2, 4-trichlorobenzene(%)

tant
() cation?® non-ion -anion®”
0.1 63. 9 48.8% 28.8% 60. &
0.2 75.1 51.2 29.8 68. 3
0.5 78.1 57.9 37.0 72.1
1.0 78.3 66. 9 43.1 7474
1); reaction mixture composed of
technical BHC +--ovevveeinienns 20g
NAOH ceevvrveenrerminaeneraneanenns 0g
H,0 coverereeeieee e 40 ml
2); quarternary ammonium salt
3); Polyoxyethylene Polyarylated phenolp-
olymer
4); Triton X-114

5); calcium salt of dodecyl benzene sulfonic

acid

polyarylated polyphenol polymer 7} ethylene

oxide %<l Triton X-114 uvl &xaq Aoz
velurel. Galat@Vi: 7.59%¢ IRA-400-% 453

3, EEESE Bel, Bole 2 JpeleAw
HAAZ A4 24 v wmalgon, Orlewskisg e
2. quinoline =} piperidine ¢] #(Zse| ls] B
ek & AR A2 A Fe] weh ARV
Al 7} trichlorobenzene ] AAe] u|z]= o 3¢
Heksl 2 S3 ADLHAY SHeh wguo]
F a3 EHe] Aetx Iyl

2,4, 5-trichloronitrobenzene &) &%

1,2, 4-trichlorobenzene o] 253 FHES nitro
b= o] §5Fed 2,4, 5-trichloronitrobenzene &-
4 k= whale. Kutepov 2689 ulwld] #5)9
v}, 2,4, 5-trichloroniirobenzene & Jgzso] w] 3|

Table 8. Effect of nitrating agents on the yield

of 2,4,5-trichloronitrobenzene

Yield of 2,4, 5-trichloronitrobenzene (%)

HNO,+H,S0, HNO,+H,SO0,

1H,O SCH,co0H = HNO;+H,S0,

9.4 89.8 91.8
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= =@ il &3t Table 834 o).

Z2MEs)l ERE-S o) % nitro {LBS} olo) F B

£ b F98 WE ey 24 2§ 4
AL} 94.4%= AR aRAelg T EHRS M
A7t 89.8% 2 71 & T EE lebyldh
March® & FEHELEAWS nitro fbell= £} B
WMES KHEge o) &sle Ao Zasoldlx ¥
ot

= PURERE} nitro kel GFE Fohe
AL ARy GuA o, old & AddA
T g s &5 35°C, 45°C @ 55°C 23}
248 shg.e 2 Asle Table 98} 7t
45°C o A A7 A7t 94.4%2 R E
L QN ee ngdon 35°Col A= 93.9% L
55°C ol A& 91.8%F vebfish. MESYE 50~
60°C o} 4, Kutepov®®: 40~50°C oA £L& &
& dgctn nasiged oF #EL o &
$o] Egod ol £ AYY AALE =g
Rojet.
Table 9. Effect of initial temperature on the

yield of 2,4, 5-trichloronitrobenzene

Nitrating Initial reaction Yield of 2,4, 5-tri-

agent temparature(°C) chloronitrobenezene
HNO,+H
S0, —lezOZ 35 93.9

45 94.4

55 91.8

&HKE 2,4, 5-trichloronitrobenzene & gas c-
hromatogram bl 4] retention time 4.14¢]A
=+ peak 7} Ebitx, IR-spectrum Lo xi;}f 1335
cm™a) 4 C-NO;&| BOE#E HRLT ddLm,
UV-spectrum Lol A& 230nm o} A ABRIEAE
£ vebiiglet. = acetone oz MR K fbA
#9 m-p-& 56~56.5°C o] gl v},

2, 4, 5-trichloroaniline & 4K

2,4, 5-trichloronitrobenzene & BTAIA 2,4,
g-trichloroaniline & 4@ 34 HEr] QutA o
2 nitrofb&%HY BEHELRE Fe'®, Zn®»
% Sn %9 L) ME e wdel wel
o] 253 glEd & AL o]F THEHOR
7H2 7kl BgE A-gstg el

b nsl e EEEe] #@E] =& 2,4, 5-trichl-
oroaniline 8] &@®RMWaES u= Fig. 33 2o},
e WESF 2.0%LAE 53.7% QA=)

2.5%N A 80.9%2 A% F/H4%, 3.5%

A AE 91.4%F velliger Iz Hlbe B

A Zohge] fifksle] 5.0%N0 A% 91.9%1-&

vebd olvh, KRG A REERS 5

EE 2~5%%>®a ddA oy R A4
5%7 &7 o] et

{00

Yield (%)
3

[+
Q

a0l . . . .
20 30 40 5.0

Concentration of Hy-
drochioric acid(%)

Fig. 3 Effect of hydrochloric acid concentra-
tions on the yield of 2,4, 5-trichloro-
aniline from 2,4, 5-trichloronitroben-
zene
reaction time; 2hrs

%= RpERRS wt& 2,4, 5-trichloroaniline &
BAEEL Fig, 49 ed), 305 ASAdE
24.8%% oFF W& F&E Jehdou 1R
A& 90.7%2 FEsder 24 AFNE 91.4%

93

92|

e

Yield (%)
8

osf [
24 . . . . A
i 2 3 4 5

Reaction Time(hrs)

Fig. 4. Effect of reaction time on the yield
of 2,4, 5-trichloroaniline from 2, 4, 5~
trichloronitorbenzene

— 118 —



debdoh 2ol 247 ol %Y EAEE
o] 5AZF R 92.0%hE Wbl S
o ngEe® el Kutepov £6¥ % g~54] 7ko]
Fa8) dkgel olFe] Ava MEsIPeH
B R Ay AR E dxshe Aelgrh
AW 2,4, 5-trichloroaniline ¢} m.p-& 96~
96.5°C ¢} 9) . gas chromatogram Lo & ret-
ention time 4.5%)] A

o

—_—

o i oz

B~ peak & noF3
olch, = IR-spectrum 2 1385cm~Mo4 C-N&

1610cm™ ol 4 N-H, & 183 3440~3490cm ™o

A Ar-NH,® "%3e#E Jehilz e UV-
spectrum -2~ 310nm 5} 245nm o) A F3l 5}

elutos] o]% 245nm o} Fo] AW E e
o]li= 2,4, 5-trichloronitrobenzene &] 3 o &35}
Znrek 15nm ub-F BEIE Aelch

3-(2, 4, 5-trichlorophenyl)-1-methyl urea 2]
A

2, 4, 5-trichloroaniline o] Morschel £¢®2] u}
Heo =z #¥EA methylisocyanate(CH,NCO) &
RIEAA °F 90.1%8 #HEE Al ureabt&¥
¢ 80.8%¢] WAz AEslgEdl, ok BHCK
BE Z1Fo2 60.8%9 WA el Aold,

e ARE urea (LAY MRS 96 F
ARE EESVY R Table 103 2}, C2l
N¥ Hfna&HEret b4 dgron), Hel Cl=
S B ARE 2T go.

Table 10. Elemental analysis of 3-(2,4-5-
trichlorophenyl) 1-methyl urea

Yield (%)

Element —
Theoretical Experimental
C 37.87 37.68
H 2.76 2.82
N 11. 04 10.34
Ct 42.01 42.14
o 6.32 6. 52V

1); calculated value

= o] {k&%Y gas chromatogram 2 xw
retention time 2.143 5.84r4 22 peakrs} &
A= g, %t £ Peakojglon =g #HE
®) RRMER 2 4,5-trichloroaniline = #Hi= ¢
t}. IR-sepectrum & 1280cm~1e}4] C—N2- 16
40~1660cm o] 4 >N—COE 22| 3 3300~3340

cm o A N—HY mE#HE g4 ot
= UV-spectrum 2 300nmofl 4 FARNMES
el =6, o]X 2,4, 5-trichloronitrobenzene o]
1} 2,4, 5-trichloroaniline o] w]swsle] 2ol &3
shabe] Akd BEFYLE ¢ F vk =%
Mass-spectrum & 253.2/n-e o] o] {L&4pY
2ESFES, 238 194.5/m e o) A CH,CLN
& #qld <+ gtk ® mepE 216.5°~217°C
olgiek. oo HEE=A AEH urea (LAY
3-(2, 4, 5-trichlorophenyl)-1-methyl urea 9] &
wyon obge ok HiEAA €HAM 5002
o) urea % BRERSE BE 2 Azs ke
el Faslge.

uhelA o] B aEe £ mid) o\ mmE
+ Table 113 Z-o.4], isopropanol ¢} 7, 300ppm,
methanol o] 4, 700ppm, ethylacetates] 4,500
ppm % acetoned] 4,150ppm o] JEo = Kk
el i 8 S HE Helder, mhEk
fu 9] toluene o] 300ppm, xylene ¢ 80ppm2]
23 =& el o1} benzene, hexane 3 Eo

=

+ Ay &d9=A de oz b,

Table 11. Solubility of 3-(2, 4, 5-trichloroph-
enyl) -1-methyl urea in various
solvents at 18°C

a e p——
Solubility Solubility

t S
Solvents (ppm) olvents (ppm)
Acetone 4,150 | Hexane insoluble
~Acetonitrile 1,400 | Isopropanol 7, 300

o Methylene

Aniline 3,200 chloride 1, 200
Benzene insoluble | Methanol 4,700
Carbon tetra-
chloride 350 | n-Butanol 2,000
Chloroform 2,000 | Petroleum ether 40
Cyclohexane 60 | Toluene 300
Ethylacetate 4,500 | Water insoluble
Ethyl ether 60 | Xylene 80

3. 3-(2,4,5-trichlorophenyl)-1-methyl urea

o BF N E£EFWHN BE

3-(2, 4, 5-trichlorophenyl)-1-methyl urea %
diuron®37 linuron®% #HR sl 689 VEdd
Ato w BWEWRESS W¥A 4 ATHHD
%+ st Az urea REREH EEE =
sl ok, HHARL dAl2 oAl Aegrd a
# sl RolA & Aol ot I HEME
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Fig. 5 Comparison of growth phase of Chin-
ese cabbage treated with different con-
centrations of 3,(2, 4, 5-trichlorophenyl)
-1-methyl urea diuron and linuron at
the 7th day of germination
A: control
B: diuron
C: linuron
D: 3-(2, 4, 5-trichlorophenyl)-1-methyl

urea
numericals denote concentration
of treated chemicals in p.p.m.

REL + stk

Fig. 5ol Bt 7] =¥ wF9 4£FHMW
HEEE A IALE BEA #zt ooz Ast
Q#, linuron®z &H (L& 500ppm F-¢]
AL FHANLAAE Jetflon F38 $BEE
5,000ppme] FEAAE BWHFxI] sA ggeh
284} diuron®L 2,500ppmel A & FA o )
# A HAAAE AT T doAE Ak F
el wjd A AEE o}F sk

linuron®eo]| 7134 MR =/ Ag FA]g.L
o, 4RE ureafbAfpel AAAEA L Ao
2 et

ARE BREHY BREHFHENE ED(Equival-
ant dose for response) & F|fstE HppiPe] &
#Ha gos & Ao A%E EDisl EDyE KB
sl A2 L kAol AT BEHE v zehg
ow 72 Aszl: Table 129 7},

o] AF2FEo] 3- (2, 4,5- tr1chlor0phenyl) -1-met-
hyl urea o 10/7]— z{aﬁul‘— vl X A8E 50
~270ppm, A &3-& 60~360ppm Aelel=, 50%

Table 12. Dose response of some crops to 3-(2,4,5- trlchlorOphenyl) -1- methyl urea

Chmese-

Barnyar- T1mothy .
Barley dgrass grass Carrot Spinach cabbage

Shoot 50 & 240 270 120 240 80
ED 10V

Root 90 200 300 170 360 60

Shoot 100 38, 000 1, 4000 7, 400 2,050 200
ED 50

Root 150 3,260 4, 200 18, 200 3,040 180

1): Equivalent dose of a chemical inhibiting 10% of the growth response of control

7+ A& H =

=] s8-7F 180~18, 200ppme] gt} =

BEM A R, EDgd

RBA= WFEA g2

o2 Jelutel, WAz nelg
dulgr Wolglx, 5 €

urea {4 4yel 4ol

2 g B2l A e

o7 L}E]-‘/Ll‘}r
AEst AR

E_g]

Gve FEE

FEE AAE7E 100~38, 000ppm,

AERE

A% 518t ¢

& WEE At AR
RSO &

AE vmA e A

RER ez ==
oY Aoz B

HAEAY HEd B3 AR AAsl ok g A
olch. zelm Zfgmo 2 68 R EWE 3-(2
4,5-trichlorophenyl-1-methyl urea 2] Hi<

zAE A E
gele =

Z8e4x 2Pon w4 oS 3
2t A2 E AC R BREARE

o]
s 4

Akl ok wA o= 4 Aeh

E

#

B HoElel BHC Y A HAHES 2
7] $lste] miihiikd & 7-isomer & SHE
o Emstdch. ¥ T TEME REEEE Y

1, 2, 4-trichlorobenzene, 2,4, 5-trichloronitrob-

enzene, 2,4, 5-trichloroaniline &

5-trichlorophenyl)-1-methyl
o "okA {Eael

A 8-(2,4,
urea & &MY
W BE 9 AFNEEE

& zA4s9vh. BRERE Ehdd 985 2

*

1. methanol-
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-3
.

. BHC 94 =

. 2,4,5-trichloronitrobenzene -2

. 6589 =Ed

aﬂaff}%il, r-ol A A Y [EMER 95%] A 7~
] el 49.5%% #{kd BHC #&

BHC »ﬁ]% 85%% methanol ¥4 KEEHL.
B gk 48, chloroform el 4 Eﬁﬂ/lﬂ =)
AAAAL W 7-0) A A9 I 4E 90.5%
oA r-ol AR el 89.6%% 53
BHC 44 244 sdgieh.

gl 1,2, 4-trichlorobenzene
SRR, SEkZEL alkali BESS] = A 2
o, AR alkalis] FHe)E v o
L Wkl

BHC &A1 o] alkali huzksrfges S sl
9 #Eine 1,2,4-trichlorobenzene &) YgZi$-
k. 53] PUfRorREed-S 1,2, 4-trichlo-
robenzene & WEE 24 HinA Aok

1,2, 4-trichlorobenzene & 2 Y& 2,4,5-
trichloronitrobenzene &] & nitro {LER
#go 24 HNO;—H,SO0,5 Ah-§3}48wl 94.
1%ee =& WESE ngq.

lo

B EERE
o2 BiA4-&d, L3 2,4, 5-trichloro-
aniline 2] JgZ8.& 91.4%0°] 9l t}.

BHC il #kieo 23 3-(2,4, 5-trichlor-
ophenyl)-1-methy! urea 2} 2kZ52 60.8%
ol gl et
o gt 3-(2,4, 5-trichlorophe-
nol)-1-methyl urea ] ZHIF U A FIHEI
Re HBE AL ureaR FrEH el linuron,
diuron mvt Hetg o=, = & L&) o
F RBEHE AT WS e wek
Bt gt
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