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In. the lst report of our sh.dus we synlh(smd 10 compounds relat(d to psP - DDT tcstcd thexr

' iffecticidnl nctivitics ngmnst 4 msccts and. dxscusscd the correlatmn between chemwal oonstxtutlon and ’
insecticidal activity. . : g ’ . a s

© In thls pnper We' synthesxzed or mo]atcd rollowmg 9 compounds related to p, p’ DDT
1y 1 1 bis (p-ch]orop}xenyl)-a,-o,a-tnchlorocthane(mp 107-‘108°)(p,p’ DDT)(standard)

2)- 1. (o chlorophenyl)-1- Cp- chlorOphOnyl)-.,.4,~-tnch]orocthzme(mp,'73 5- o) (o |4 DDT) -
3 1. (p-chlorophcnyl) 1. phcnyl-u,u,u-tnchloroetlmne (mp.73-1°) (CDT) ; <o
S 1. 1 bis(p- tolyl)-u,.,,2-tnchloroethnne(mp 87. -8°). (CHy DDT) ) S e ’ ‘
5y 1,1. bxs(p-hydroxyphenyl)-~,2,2-tnc.‘loroethane (mp. 02-"03°) (OH: DDT) I :

6)-. 1 ,1- bls(p amsyl)-‘,..,u-trxchloroeth'me (mp.85- 87°) (Ci1,;0-DDT) - ) o .'. o
7) 1,1. bls(p ethoxypheny1)2,2,2-tnchloroctha.ne (mp.102.5-104°) (C,HEO DDT) \ Y
8y 1, 1-bis(p- ch]orophenyl) acetic acid (mp.163-164°) (DDA) B

- " 1,1.bis(p- chlorophenyl) acétio meid methyl -ester (mp.36.5-38°) (DDA Cfrq-cstcr)
10) 1,1. bis: p-chlorophenyl)-aoetlc acid ethyl ester (wp. 87. 830) (DDA C,II;-ester)

) Then we tested their insecticidal activitics against the ndult of hopsefhes C Musca domcshca L.y by
" modified . turntnble method and determined their knockdown (per cent) nfter 10 minutes and kil

(per: cent) afier 24 hours The results- ot‘ thiy tcst are shown -in’ Table 1. : - CL

From these results ‘we may conclude’ a3 follows : ' .
1, p,p’ DDT (I) shows very. high killing. power but its knoek down powcr is not so ]ngh. \Vth
one. -chlorine atom of - para pocmon of p,p’ .DDT .. transfered to- ortho position, - (o,p’ -DDT) both -

knock-down and killing power moderately deereasé. But the removal of this ortho chlorine atom of
o,p' <-DDT proves to decrease klllmg power a liltle (ODT3. Subsequcmly , insecticidal activity of
these compounds depends 59 much on the chlorme atom ot' parn posmon, but depends a little on tlxat
of ortho position. o e
2. When two chlorine atoms of pm-n po‘:mon of p,p’ DDT substxtutcd to methyl. groupﬂ((ln'g DDT),
the insecticidal activity is inferior to' p,p’ -DDT and superior to o,p’-DDT. Though OII-DDT -has
no insceticidal - activity, - both CIT,0:DDT and C,I[;0-DDT have _promising secticidal act mty, ¢spec-
inlly their knock-down power is stronger than that of p,p’-DDT. “Above all, C,,ILO DDT shows h:ghcst
'msectxcldal activity among these 10 compounds incliding p,p’ - DDT. .
3. DDA is incffective and its esters (methyl and cthyl ester) have a little killing power,i.e. When
. CCL;- group is suhstituted, to COOH -group, the msectlcxdal actmty Bccomcs neglmble, 50 thls group
is «ssentn] . : . L
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Studles on the Synthesus of BHC (benzene hexachlorlde) II. Research for the phot-.

ochemical Reactxons b"tween Benzene and Chlorme in Carbon TetrachlondeSolutnon

1. 'lOSlhlkO OIWA, ‘Ryoichi Yamapa, Iiso Araxr and Minoru Ouxo. . (Takei Laboratory,- Ins-. :

. titute for Chemical Research, Kyoto university). Received Jul_y 30. 1919, I?ol_/u-Kagaku 13 193~.29.
- 1919 (\thh Enghsh résumé P.29) ’ : .
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The results of the’ phdtécbemxwl reactions between be;xzene, a-'BHC}‘ v-BHC or

S %W MW M-

Table 1 :
7-heptachlorocyclohexane and chlorine’ in carbon tetrachloride solution. . -
N carbon tetrachlonde solution of chlorine : 150g (chlorme 6g). llght source : 10w S
© ' presure mercury arc lamp, wave length : > 3126 X .
) . conditions | - " . products oL .
Exp. | React | paterial | electric | electric bath | react o l ~ G, I -’,_(76]{5()1‘,| "0 CHCly
No. | No. " |, current ' | presure [“femp | time form - - Edcin _ i imlated
. g | amp. | v | o hr. } % | g % | 8 l % I g | compound
! 1 "GeHs 2 -3 l .18 10 1. | brownish solid M 1,220 9,900,124 |"0,05 0 | 0- —
4 1 LAY Y dark . y y = 0o to.lo {0]o0 010 -—_
. -a" o .g l 18 an # | brownish solid: . 2,43 7,2| 0,17 14| 0,34 4 | 0,100 —
. o o v . dark’ o ¥ / —_ 0 o o {70fo 0 fo- —_—
.3 v n 37 | .18 40 .#_. | brownish solid 341 0 | O " 56 1,91 19 0,65 a-BHC
A dark . " " p— o |o |o oo | oo |.—
e | e el 3 S 18- v’ » | brownish solid 341 0 | o | 56 | 1,0 19 | 065 e-BHC
5 AT 0 A 4 , v\ » w1 | yellowish solid, 3,31 4,1| 0,15 31| 1,13 .9' 0,33 = —
. 6 1" » B e VRN P n 3,54 5,2| 0,17 -19 | 0,3 5 | 0, 17 —_
T R AR ” P v | » v 3,82 8,1 0,29 15 | 0,53 4 | 04  —
8 voaa | oy " R v 3,63 8,8| 0,34 19 | 073> 5 [ 0,19/ —
9 KA v ” " 4 v 3,93 8,6 | 0,34 11 | 0,43 2 [ 0,08 ——.
3 10 | e-BHCZ2' - . V] v’ v |- yellowish oi\l' 1.95 /0 0 | o 1o 0 0 '
: 10'" AN dark’ . v n - | -colorless cryst . 1,92/ 0; 0 0 o ]o 0 .
3. 11 o »/'I 4 ' - 12 ' S 4 yellowish oil . 1,99 0 0 48 0,95 30.:|.0,60 . 0-octa
e dark » v colorless eryst 1,820 0o- | o oo |o 0 N
sz vy-BHC 3 I '1‘3 . " 1 yellowish oil 1,98| 78,00 1,54 22 0,44] trace | trace | - —_
_ agh | e ©, dark . o # | eolorless eryst. 1,91/ 100,00 1,91 0 |- 0 | 0| 0 |. —
4 18 | 3 I 18 v 2 | yellowish oil 2,00 .70,0{ 1,40| 23.|.0,46|* 87| 0,6 —.
s . 13"~ 1 Ty .. dark oy o c_dlbi-les eryst. 1,81f 100,0, 1,81 ofo |- 0} o ——
B 7 I B e 3 | s o 4 | yellowish 6il o2 o o |.5e-| 1,19 47 | 1,04 —
R4 N dark " - ' » | . colorless cryst. 1,93 100,00 1,93 0 |0~ ‘):9 0 =
5 15 | y<hepta | . 3 18 »' | u .|* brownish solid 0,55 "0 |0 ol o |- 0| o | higherchto- .
B - 05 o ' v RS B ‘ride
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' .»T]us paper s one of the prcllmmary expﬂnments of the studxcs on.the mcch‘lmsms of the formation

of BHC. ) SRR . _ : . ﬁ' -

. ()’\‘; The apparatus - used is shown in Fxg ‘9.  The light sour?: is_'o. lo'vr 'Al;re'ssure rnercury orc
lamp. It was operated on 18 Jolts and Sampers or 12 volts and 4 ¢ ampers andt'he groups of ‘line longer
than 3126 was used by . flltmtmg with- the fllter . : . S o
" First, 2 benzene was chlormuted in carbon tetrachloride so]utxon contmmng Gg chlorme under the
: 11ummatmu of the light at’ v*v.nous tcmpﬂratures (1¢°, 25° and 102), next, ‘various volumes of benznns
© (2, 4g, 8g, 16g,” 32g, and 61g) per unit volume of chlorine “were chlorrmtod sxmxlaly at 40° We
fO\lnd by pol‘lrography and observatlon of generated hydrochlonde during the course of the re'wtron '
. that the higher reaction temperature or the Iess: yolume “of benzcne per unit volumc chlorme,
" more v- hoptachlorocyclohcxane and o: octachlorocyclohexane “were formcd (Tub]cl : Exp. 1. and
or Fig. 1 and ") From the results of. above ‘experiments ‘we mggcstcd that BIIC are the mterme-
dmtc‘compounds of v- heptm:bloroovclohexane and o- octnchlorocyclohexam and other lnghcr ch]ondc.
‘ Tlus suggestion was forhfxcd by .the follow;ng experxments : a-BIIC and y-BIC 2 % respectively, were
photochlo:xmted for the 4 hrs smulaly nnd a’ product was obtmned The great part of this product
was shown to be. . heptaclllorocyclohexane and,| o- octachlorooyclohexnne by polnrograp]\y and o-octach. .
lorocyclohcxa.ne Cwp. 148,5 °) was obl,amod l‘rom w-BHC substantml]y (Tablcl I‘xp 3 und 4 or Txg
v 34 and D S - s ’
© .0, 5g - heptachloroa_yclohexane also chlonmtod by above procodure and a compound (mp ca. 100°)
was/T)"amed, its half wave potential was about —1,5 volts (Table 1: Exp..5 or Fig. 5).
wang 1o the above results we found that_the photoehemwal reactions between benzene ‘and cblorme inn
carbon tctrachlonde ‘solution \\Xere the” complex cham reactions, one.of whrcb was elucxd‘ltcd here o
sbovm in Fxg 6. In the f:gurc the proc°ss of solxd lme were 1solated substancxally and the
‘process by dottcd line - were obser\cd polarographrcally These reachons dxd not take pla.ce in dark-‘

*

ness. ' Sy T A . . : .
®) . o- Octachlorocyclohexane was rcduoed at- the dropmg mercury cathode usmg the elcctrolyte sol-'

ution wluch were_ deétermined by . Buzuki and Nnkazrma, while s. poctnchlorocyclohexanc was not,
its half wave potentnl ahout'— 0,26 volts and the: calxbrauon curve (Fig, 8) was shown by the str- - -

.

aight line. Its cquahon is L : et . - -
e y =1,157x— 0,07 -

where x is the oonccntmhon of o- octmhlorocyclohexaue in 10‘-1 mol umt .md y is the hrght of .

wave in cm. unit.
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