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Résumé

Durch Permanganatoxydation von a-Tetra- und
y~Pentachlorcyclohexen wurde dieselbe 2.3.4.5~
Tetrahlorhexandicarbonsiure- (1.0) - gewonnen.
Bei der Chromsiureoxydation von d-Pentachlor-
cyclohexen wurde aber "nicht entsprechende
Tetrachlorhexandisiure, sondern  franms, trans-
@, a’-Dichlormuconsiure erhalten. Auch aus
a@-Tetrachlorcyclohexen wurden durch gleich-
artige Chromsiureoxydation neben obige zwei
Siuren noch 1.2- Oxido-3.4.5.6- Tetrachlor-
cyclohexan 2.3.4.5.6-Pentachlorcyclo-
hexanol-(1) isoliert. Dies Epoxyd liefert bei der
Hydrolyse 3. 4. 5. 6-Tetrachlorcyclohexandiol-
(1.2) und durch Anlageruug von HCI oder HBr
dasselbe Pentqchlorcyclohexanol bzw. 2-Brom-
3.4.5. G-tetrachlorcyclohexanol-(1). Die vier letzt
genannten Stoffe sind in der Literatur noch
nicht bekannt. Aus vorhergehender Tetrachlor- -
hexandisture entsteht durch alkoholische KOII

sowie

sowie auch Cllromsﬁurébehandlung‘ unter trans-
‘Abspaltung von HCl dieselbe tramns, trans-o,a’-

. Dichlormuconsiure.

. Synthesis of 1, 1-Bis- (p-chlorophenyl)-2, 2-dichloropropane. (Studies on Chemical

Constitution and Insecticidal Activity. X)

Hirokazu TAKAHARA, Masayuki HAMADA

(Takei Laboratory, Institute for Chemical Research, Kyoto University) Received Ieb.
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'5. 1. 1-Bis-(p-chlorophenyl)-2, 2-dichloropropane o &5 (I
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Chart 2 IR REBTAR U TRERMROR Y a2 b5 TRIKDHBIUI,

In connection with the study on the correlation

between chemical - constitution and insecticidal *

20

acti\‘/ity,‘ several analogues of DDT in which

three chlorine atoms of trichloromethyl group
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in DDT molecule. were replaced by spatially
similar atoms or groups have been synthesized.
Of the three analogues in which chlorine atoms
of trichloromethyl g;loup of DDT were replaced
by methyl groups, 1,1-bis-(p-chlorophenyl)-2-
chloro-2-methylpropane (I) has already becn
synthesized by Woodcock and Skerret™ and 1,

1-bis-(p-chlorophenyl)-2, 2-dimethylpropane ([)
has also been’ synthesized by Roger, Brown and

Rasmussen® and insecticidal activities of these -
compounds were tested against several insects.

Chart 1.

(D
"($-C1 CgHy)2: CHC(CH3):C1
(1)

(#-C1CsHy4)2 CHC(CHa3)s
(m .
(p-Cl1C¢ H4)2CHCCls -
p,p'-DDT .

In this paper 1,1-bis-(p-chlorophenyl)-2,2-
dichloropropane (I), necessary to study these
analogues of DDT, has been syntheéizec_l.

Chart 2. .
(p-C1Co11s)sCHCCl,  p,4’'-DDT.
(»-C1Cs nj)gcn coom av
.
(p-C1 Gy II:);»'_CH coct (D)
($-C1Cs Hi) CH CO CH(COOC: Hs) =
i

(#-C1Cs Hs): CH CO CH3 an
]
v
(p-C1CcH4):CHCClsCHs ()
Reaction between DDT and potassium hydroxide
in diethylene glycol gave bis-(p-chlorophenyl)-
acetic acid (IV) and then bhis-(p-chlorophenyl)~
“acetyl chloride (V) was obtained by treatment
with thionyl 1, 1-Bis-(p-chloro-
phenyl)-ncetong (1) was prepared by hydrolysis

chloride,

of the condensation product from sodiomalonic
ester and above chloride. Iinally 1, 1-bis-(p-~chlo-

rophenyl)~2,2-dichloropropane (I) was afforded

w21 45—1

by treating V| with phosphorus pentachloride.
Toxicity of this compound () will be
reported in following paper.

Experimental

All melfing‘ and boiling pofﬁts are uncorrected.

Bis-(p-chlorophenyl)-acetic acid (IV). —This
acid was prepared by the method of Grummitt,
Buck and Egan®; mp. 166-167°, yield 37g (7522).

Bis-(p-chlorophenyl)-acetyl chloride (V). —
(13 g
thiony1

Bis-(p-chlorophenyl)-acetic acid was
heated under reflux for 3 hours with
chloride (26g). Then ‘excess thionyl chloride

was removed by distilling with absolute benzene;

" yield of crude chloride weighed 12g (9025).

1, 1- Bis- (p-chloroplenyl) -acetone  (\[). —
Sodium (1.2 g) was added to dlethylmalon'lte
(15g) in absolute bBenzene (80cc), and the mixture
was refluxed for 4 hours until it became per-
fect solution of sodiomalonic ester. Bis-(p-chlo-
rophenyl)-acetyl chloride (10g)
benzene (60cc) was added to the above solution
and k'ept over night. The reaction mixture was
refluxed for 9 hours,' washed with water and -
the solvent was removed. Residue was refluxed
for 18 hours with 6N hydrochloric acid.

The reaction product was a brown colored oil.

in absolute

"Above oil was dissolved in ether, ether layer was

potassium hydroxide solution
until bis-(p-chlorophenyl)-acetic
acid was not abserved, washed with water and

dried over anhydrous

washed with 1022
unreacted

potassium ~ carbonate,

. Dlstlllatlon gave 3.0g (40/) of an }ellow

oil, bp. 167- 168°/1mm. .

Anal, Calcd. for Ci;11;20Cl2 ¢ C, 064, G9;
11, 4.72. Found : C, G403; 11, 4.3327.

1, 1~ Bis-(p-chlorophenyl) -acetoxime, — Above
acetone(lg), hydroxylamine hydrochloride (30dmg)
and potassium acetate (000mg) were . dissolved
in8022alcohol and refluxed for 20 mins, Several
from 8025
colorless needles, mp. 170-171°,

" Anal. Caled. for Ci; ;3 ONCl: 3 C, GL.20;
11,4.42. Found : C, 66.30; I1, 4.622.

1, 1-Bis-(p-chlorophenyl)-2, 2-dichloropropane
(I). ~The mixture of above acetone and phos- -
s 150-170°

Distillatbion gave a dark orange

) 21

recrystallization alcohol gave a

phorus pentachloride was heated at

for 3 hours.
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colored oil, bLp. 185-195°/ 1.8mm. This_oil'was ) o References

purified by .adsorption chromatograph using (1) Woodcock and Skerrett : J, Chem. Soc.,

activated alumina for adsorption column (50g, : 1950, 2804 - '

30cm x 1.5cm) and n-hexane for solvent. (2) Roger, Brown and Rasmussen : J, Amer.
Anal, Caled. for C,sHieCly : Cl, 41.27. Chem. Soc., 75, 2091 (1953)

Found : CIl. 41.072. . " (3) Grummitt, Buck and "Egan : “Organic
lh'c authors are indebted to Prof. S. Takei Syntheses” 26, 22 (1946)

and Assistant Prof. M. Ohno for their helpful (4) Erlenmeyer, Bitterli and Sorkin: “Helv,

advices and suggestions. ‘ ' o Chim, Acta, 31, 460 (1948)'1
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3 2 EYEE 1, 2-diphenylcyclopropane %2 &IR L, FURTEERE O W h 5 B 5 <
trans Bl CHH 5 L FERUIH, BB CRUORRAEES EDT  trans-benzalacetophenone
¥iH 5 3,5-diphenylpyrazoline #{ %% T 1,2-diphenylcyclopropane #{% &R L1, TS
BULORHBTANIDELLA—~THA LR R UILDT, TOFRITEDTY trans-
1, 2-diphenylcyclopropane {351 5 T L b1z, : )

cyclopropane Ki%21i4 2 LAY SR /1S 2, JF:J&M.% TR DR T D 2. XFHGI 1,2-
TREUT o f-Rfafn v =V EEY (D K diphenylcyclopropane $ii3 cyclopropane Bhz[ L
hydrazine .hydrate - % {if{] 34 T hydrazone %! T ocis BN trans BB & b 5 AL & 2iEMHL, ¥
R34 & R BUBIIE 240 32T 4%-pyrazoline BEHEM I FARUIC b DRIUETRESRONE DT D
B (1) 214, T pyrazoline EUeNMBEHEL - HRLOBLL trans BITHH 5 LM LI, BRUE
»T cyclopropane 3¢ (M) %145 5IEMA BT b 138D DBeech &5 Qs TREN DA 1,2-

%o ' { diphenylcyclopropane O #4475tz gL Cizhitiz
3
: CH:
NHMNHO 5 R
~CH CH—CO-R’ — 3 R—CH—=ClH:—C—R’ —R= -CH—CH=-R’
@ AN 7 ) :
\ NH-N
: (N : T (D ()

. Kischner® it henzalacetophenone {T hydrazine cis Bl L trans g_@ﬂg/\m'@&);s 5 E—FHImAT
hydrate % {8 3 4 T diphenylpyrazoline & /3 NDBDHTH Be BLED IS5 it o¥sd o
Uy KIZIGHEMNE! & Byt 2 Mt & LTy Kischer-Beech @ Jfjikic{¢ 2 T 1,2-diphenyl-
% EMEAIRIS BTN T 1, 2-diphenylcyclopro- cyclopropane B4HD AR % i, b DYETT
pane {377, UHCHLE Beech 5@ 23D (C’.ﬂ"ﬂﬁé‘d’ Uit ‘

% MR I TINA Uic i, RUF IR T 1,2- . e son ot
diphenylcyclopropane 21z £ HES Ly ZOM: AIRERE Beech GOIFHILITHINEIRY & 10

{‘F‘COL‘T@‘ijL\éo ’Cii??‘i'?'éé; Chartl@ﬂlbf"ﬁ)éo CODFFOD R é:
HHBT ® Y XIT Lespieau HORECREDT LTk H, Cl, R CH:O DI FHRHRLI,
1,2- dlphenle}Clopropane B 1, 2-bis-(p-chlo- < 473 benzalacetophenone (chalcone) i (IV) 2

rophenyl)-cyclopropane B 1121,7‘_73», ‘COJAIJ‘Z;@ J4E 9022 L\ 1-dD hydrazine hydrate K0* 992
29 , p : -



