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Chlorophenyltrichloromethylcarbinol $i(111) )

" {MRHULICIE chlorobenzaldehyde 3 (1) % Hi%t
T“‘.T % Howard 39 (route A) & chlorobromo- -

Lenzene ¥l (11) %LFPyE &35 Grignard #

(route B) EMEA 5N B, RULHLUHENS
Howard #:Ti3 Cannizzaro 52 & 2T chloro-
benzoic acid $ BHEK LPTVID, —RicEHBE
"7 carbinol 3 (111) OIURHSE < 150 BLUNTE
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I 2 &IRT 50 KICHE Uiz carbinol ¥ (111)
¥4 E)VD chlorobenzene % A TIMHMERML A
THRKHBEEELDS &R ETS 1, 1-bis(x-chloro-
pheny1)-2, 2, 2-trichloroethane % (IV) #3{3 6115 o
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| BEME & IR R B & BEHEAE ST 1 1-bis |
" (x-chlorophenyl)-2,

, 2-dichloroethylene i (V) 33,
LT A NS, Wi (IV) Fxix (V) §i%
diethylene glycol FRTH# NS & kic 135° ftiicin
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o-Chlorophenyltrichloromethylcarbinol (111 a).
-(a) o-Chlorobromobenzene 32.5g & =X A v o 4
Y#H:> 4.6g &Lb o-chlorophenylmaghesium-
bromide D =—F VK2 TML, ekl
Wt} i1t U#: chloral 22,2 g Dx—F VRN
PREICRINLTRIS S ¥ 5o WINGHEI L IS0

RIGH Uz D bigmom MU TORERIZH 4
bp. 155~159°/2 mm mm@m%%nno Rt
33.5g (7622),

(b) o- Chloroben'zaldehyde Sig 2_- VAR R Y A
110g o BEE/KBEHRLO s MRENT 78 2
IR0 5 ST T 5 REMIERR Ul
b~ VR MATIET 50 WHILKIEETRICH

LT~ HBRDY oo xVaShbilse 1Y

2z —F VT UTKEE BEKOR 2 —F Vv 2H0OR
[EFAICH 9> bp. 165~168°/5 mm D EkIR
¥ IR 30g (17.925),
m-Chlorophenyltrichloromethylcarbinol (I11 D).
-m-Chlorobromobenzene 65g & v 2 ¥ & YK
8.3g & X b m-chlorophenylmagnesiumbro-
“mide Ox—FNVRKBIHL, ThEXeiELD
S PFICHM Uiz chloral 458 D= —7 VKB A
RRMUTRIGS 4, Wiz 1 AL TRE25E
Haes, WHEOMLMIUTHERDICH S, bp.
125~128°/2 mm OHBHEIHRG . NEt52.58 (0926)o
] m—chlorobenzaldehyde &b Howard I T4
RERABIBERRTH DIz, _
1-{o-Chlorophenyl)-1- (p-chlorophenyl)-2, 2, 2-
trichloroethane (o0,p’-DDT) (IVa).—I1IIa 20g
& chlorobenzene 10g O 53 M 2KEEUR LS 6
YOATIRTERA 3 g, UIBEAR 50 & DI MR T35 010~20°
T 6 EP U kKT IEY = — 5 v TN
LD BRI, BUKU=—7 v %550 H05T 5
EHIEDHIN T2 5 4 2 7 — W BT 5, JEMA
7Y X W RKilhe mp. 73.5~T74°,
3.900 mg C 47.03 H 2.44
CiyHaCls(354.5) C 47.3)  H 2.54

. 1—(171-'chlorophenyl)-1-(.15-‘(‘.1110r0phenyl)-2, 2,2-
trichloroethane (m, p’~DDT) (IV b),—1I1 b 52g
& chlorobenzene 34 g EZ)KINERULZAS 982
BiRR 50 cc 2HTFL, KiC 10475 HiMg 50ce %uiF
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4-dinitrophenyl- .

It 128 (4495),

o 21 %—1.

UT:D5 10~20° TH0ENEHP T2 ISR KHD
‘C&L\—GO)BI‘ —'7'1“'5'31{]{“ lJv 7.km’ ml‘k@-;ﬂo I

F VBT % 3 MR T bp. 182~185°/
1mm OFEGIEKEIIMIRG TS 5. IR 268 (3726)0
4,240 mg C 47.35 H 2.8)
Ci1s Ho Cl15(354.5) C 47.39 H 2. 54

1 -(o-Chlorophenyl )~ 1 (p- chlorophenyl) -2, 2-
dichloroethylene (Va).—IVa 10g iC 525 NG
MR 100cc 2MA T2 B BIA L TR 5,

“&m&@ﬁ@ﬁwmmm&urﬁm¢5ﬁw&mwr

PRI GRS 5o MEGT Y X AIREER, mp. 79~
79.5% IUEt 6.5 g (7298), -
1~(m-Chloropheny1) -1- (#-chlorophenyl)-2, 2-
dichloroethylene (V b). <1V b 10g i 1n KH
PETGYEIND 100ce %inz T2 BHBE LA LI
DHRAUCIEN = = F VT U, Kk, BikDER
TEZRHE 2 2 M3 d, bp. 163~165°/4 mm @f;"ﬂ}ﬁ
ERETIMIRY, XSk T & (78/)o
1-(o-Chlorophenyl)-1-{p-chlorophenyl)-acetic
acid.—IVa 2g & diethyleneglycol 25cc DIZH
BEYPUD > #9 1000 st U Tas 20T 38 %
K2ec KIFLI S DERNT 5, 135~140° T 585
INPAEHRRHET B o BUSSE TIRArUCIE XIQEATEL,
TREE & UTHTM S 2850 2 DU L WERT 0 & TTRS 3 %,
IRESHRRETE, mp. 104.6—105° Xt 0.9 g,
. 3.7T5mg * C 60.08 H 3.89
Cis Hi0 02Cl1: (281.1) C 59,79 H 3.5606
ZD§ D% thionyl chloride TRHHULY & LT

‘aniline & [FISIT anilide {320 mp. 204~

2000 (AL 203~204°),

1-(m-Chlorophenyl) -1-(p- chlorophenyl) acetic
acid.—IV b 3.8g & diethyleneglycol 40cc &%
BUTERUD S 49 100° 12 ik U C 2o & f5¥E N

.68 2K TecitEd Uizt DRBMU, 135~140°

T 5 BRIINMBHR 2R 20 SUSEKAITY: X 1834
KL D BRREE & Uy = — 7 v 2 0 THINY U, KL
BKIG = — 7 V%315 LAY %10z,

ZDH D% thionyl chloride TEHILYE LT
aniline BHIA THRIGSW 3, Pl UIcKii e It
LEMT L LIROIHRRNDOMY TS anilide %14

970 mp. 109~200°,

H 4,29
" H4.24

419mg C 67.33.
Coo H;5 O N C12(356.2) C 67.38 .
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b BT6H 5. 647 ) X 2 RKkk mp. 645~ - .
600 * . . o
C nl;’." o-chlorobenzoylchloride & chloro-

DLenzene & b Friedel-Crafts fi[ﬁ;it.}:of.{ﬁ'

o,p dxchlorobenzophenone (mp. 64~63°) &

HILT b HIARE T 2R S 1800
RLDios 2,4- d1n1tropheny1hydrazone 158 mp.

L R7=20° THB, o

m, p’ chhlorobenzophenone. —Vb 2g \_}j(ﬁ%‘
Sec K EDUTE &, MKyl g AW
.5m K%bté@%ﬁMb%%&bﬁ2ﬁ@Mﬁ&m
I3 okt X Ulclifh % D THER»
T 2 L IRastiRERP A 12, mp. 112~112. 5°
GTik ® 112.6~113.4°), . v =
4.044 mg C 62,28 H 3.42
"Ci3HsOClL (251.1) C 62.15 H 3.19
D DD 2,4-dinitrophenylhydrazone it mp.
256~258° T % )
- EMHBROL
RPERe KO « o 0,'-DDT 6T
m, p’ -DDT i3, JLich RICNTIS, MNEMI X
2T L0% SLEOHOIEORBEA DT LIS TR

© “Table 1.

Musca domestica vicina Macq., for p,p'-DDT,
kerosene solutjon (Nov. 10-12/1955.20°C). .
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BOIDT,  CURRUD E LTHWERIK 1.0,
. 0. 5, 0.20, 0. 120 WL 0.062522 0)5321’&‘5((.%5@\

' :fﬁ:&%b'cé bBuvize HIHEIERIE LTE Bz 9,0
" DDT iz, 35ic 0.0312522 OWBEES & 50T

KB U, JERERE LTI, SR SiE>TE
DHHMPAZWE L, NEBHOWZE & HLTEZDIRNY
BAFLIC® HER 4 x,x Musca domestica

 vicina Macq. Yt 4~5 HEADHGKIR b b1y

2o HEBAEEE LTI, S XRUSULHEHTFY
EBO% b Buicds, LERED o,p’-DDT, m,p -
DDT FMHICEDTiE, SUEOHEIT LDTHM -
BEHZETIEELDS CEMBTERPDIcIcD, B .
Btk 30 SEIREOBIHITERES LDtk (LRI
RANICFHOAY b2 LDRTL, ehetDd
sEIRE LTI LD 24 BRI 2 EFER S
» B HBE LD,

JIERRE L & L i@ﬁ@%ﬂi%iﬁ"ﬁ‘& L1ED
LT, T Bliss O7/m v btk bum
U DBE2ETH B, M2EOFRRRL &, [t
MOB X R 20EUMEPRET B TERL, i
FOoT 5o WA IRHAREFEIIIIT O TIRAR |
5TH BB AW - RIOPBREL1299.87% $5D b

Dosage X(mg/lOcc) -mortality Y (%) of adults of the common house fly,

0,"-DDT and m, »'-DDT applied as

~ Experiment II

Experiment [ :

Dilution |, o[ 2-DDT | _0,7"-DDT 7.5 -DDT | m,7 -DDT
|4 ' olzl!i:;)eiis Mortality OI}I?ELSS{S. Mortality oI}Iul_r::sl;ecx;s Mortality ol}T uir:slzzs:lt‘s Mortality
3200 | 312 100 | 5L00 | —. | — | 6 | 76| — | —

- 1600 6.25 102 63.72 124 24,19 89 10.11 ) - 0.00
800 12.5 84 © 75, 00 132 63.63 126 20.63 105 6.42
400 25 86 90. 67 124 91.12 81 - 5025 - 148 8.78
200 50 93 03.54 144 99.30 107 - 8130 - 146 49.31
100 100 - — 149 100.00 —_ —_ 175 81.14

Table 2. Summary of data of expenments for the toxicity of p,p’ -DDT o, p -DDT

and m,p’-DDT applied as kerosene solution to adults of the common house fly, Musca

domestica vicina MacQ..

: Number | Regression equation | Degrees of | Probabi- |Variance.of{Variance of
IExperiment| Toxicant ' o freedom |lity in x%-|parameter ¥|parametér b
of insects ~y=5+b(x=%) n test Pr V() V(b)
b = y=5.59441+1.299 . - o= -
I ! _DDT 460 . . (x-0.96043) 3 0. IG 0. 00430 0. 02124
: 0,0 y=>5.28337+3.447 . con
X oY o | y=4.82571+2.580 o . .
- -DDT 468 (x-1.28144) 2 0.23 0. 003500 0.05391
mp’ = y=4.88272+43.415 - s
DDT 665 g (x-1. 74900) 1 0.05 0.00512 0,10811
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Absolute effectiveness of p,p’-DDT, o,p'-DDT :ind m,p'eDDT, and

relative effectiveness of 0, p’-DDT and », p'-DDT as compared with p,#'-DDT applied
in kerosene solution to adults of the common house fly, Musca domestica vicina Macq.

Formulation Experiment 1 Experiment II
2,0"-DDT | 0,"-DDT | #,#'-DDT | m,p’-DDT
Standard deviation of susceptibility 0.77 0.290 0.356 0.293
Efficiency of lethal action 1.209 3.447 2,589 3.415
. Index_of 0-th order lethal dose 0. 50284 0.99921 1.35176 1.74900
* Index of 1-st order lethal dose 1.27266 1.28932 1.73801 2.04183
1.D-50.0 - 3.183 o 9,982 .22.478 -56.105
LD-84.2 _ 18.735 19,468 54.703 110.110
0-th order degree of dilution 3142 1002 445 178 -
]._-st ordex; degree of dilution 534 514 183 ‘01
0-th order equivalent 1.00 0.32 1.00 0.40
1-st order equivalent 1.00 0.96 1.00 -0.50
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' . Résumé
Of the positional isomers of DDT, o, ' - and

'm,p’-DDT were synthesized and their insccti-

cidal activities of 24 hours after treatment to
adults of the common house fly, Musca domestica
vicina Macq., were tested using the settling
mist apparatus.
Chlorophenyltrichloromethylcarbinols (III)
were synthesized according to route A or B.
Then, hoth o,p’-and m,p’~-DDT (IV) were -
afforded by condensation of above carbinols
'(III) with chlorobenzene. These hydrocarbons
(IV) were dehydrochlorinated with ethanolic.
or methanolic potassium hydroxide solution to
give the corresponding ethylenes (V). Oxidat/ions
of these ethylenes (V) gave the correspo;ding
dichlorobenzophenones (VII). Refluxing of the
§olution of IV or V and potassium hydroxide

in the mixture of diethylene glycol and water

_ at 135~140° yielded the corresponding diphenyl-

acetic acids (VI).
The absolute lethal effectiveness of p,p’~
0, p’-DDT and m,»'-DDT, and the

DDT as compared with p,'-DDT applied in

kerosene - solution to adults of the common
house fly are shown in Table 3.
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