» SRR
of the two species of rice leaf~hoppers.
{Infortunately press of the great war. made

it practically impossible to make use of the ne- )

“cessary laboratory equipments such as constant
1emperature‘mbinet, low temperature cabinet,
¢te; which were indispensable for carrving out
such’ ecological study as we had in  mind.
So,‘ experiments were carried_out under the
room temperature.. Some of the experiments,
were carried- out in cabinets which were heated
and kept under nearly constant temperature

_during the night only. '

" YLeaf-hoppers were reared in test tubes cont-
aining a rice plant cut in moderate length.
'phe‘ relative humidity in the reitring tules was
not controlled. . However, owing to the small
quantity of water .at the bottom of thé tuhe,

‘the yelative humidity was. kcpt practically

10024,
’lhc tnmpemtu;es in the room and in' the

rearing cahinets were recorded using recording

‘thermometers. The mean temperatures for the

have. heen found.’

816 8%

egg, larval or for the imaginal periods, were
caleulated using the temperature records and :
the relationship between the teniperature and
the developmental stages was examined.

"Owing to the 'di.t.'l‘jculty mentioned above, the
re$ults ohtained were far from heing satisfactory.
Therefore, definite conclusions can not be dr- v
awn yet. _ ‘

Nevertheless, certain interesting ecological -
characters. which seem to be in harniony with
the popular namé, “autumn leaf huppérs’f )
For example, the rate of
development, or rate of multipﬁcutioh. of these -
two species does not decréase in the autumn in
spite-of quite marlged fall of ajit témperatugc
in the autumn,

A: l(.‘(,d]d% the hibernation of these two sp~
egies, some esperlments and field observations
were ‘mac‘le; The results however, are far from
conclusive yet;and-it is hoped that we shall Tie
able to take up this study some time in future.

Studies on the Molecular Structures of BHC and its Related (}ompounds. III ~on ‘

the Molecular Configurations of r~BH(, 8-

and e-1,1,2,3,4,5, G—Hepbachlox ocyclo«”

hexane. Toshihiko,Or\\'A Ryoichi ¥aMapa and Minorw Quxo (Takei Laboratoryy Instituke
‘.for.Chemical Res’earch, Kyoto Umversxty)Recelved J'm. 27, 19)1 Botyu- Kaf’aku) 16; 11 (L‘).)I)
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It has heen ahcd(lv reported that bv M Na-

 ; kazima and one of ‘the present authers W, the
»molecuhr configurations of T—B]—IC 9-1,1,2,
3,4, 0, G—hept‘tchloroc}clohe\'ule {mp 180 ~-140°;

O-heptay and e-1,1,2,3, 4, 3, 6—-hept4rhlox acsclo- .

hexane “(mp B3~05, 5% ; e~hepta) were reported

iy imvestigz{ting the chlorinations; dehydroc-

hlorinations and chlorinations of dehydroch-

- lorination compounds of y-BHC and its related '

~‘compounds. - On the other hand, on the hasis

of -the“dipale: moment 'mesurement's of. the’

iémmers' of BHC ‘and its related compounds

the molecular conflguz 'Ltwn of T—BIIC has been :
”asszgned by Y. Mormo, I, Wllyagawa, and one

13_'

1
of the present authorsm,and 1ts conflguamtwn
agreed with the conclnsion feached by M. Nak-
azima et ‘al.t.Moreover, it was elusidated that:

.the molecular configurations of #-and e<hepta

which were proposed by M. Nakazima et al.i
did not conflict ‘with the . ccmélusiohs of the
mvestl gations of ;their dipole moments mesures
ments. At present, . there is no study of thef
molecular‘cqnfigl_irations of 6=and e~hepta hased
on: ‘other: ‘qt'mdp-oints‘ About the molecular .
,conflg‘uratlon of . T-BHC how ¢ver, Jesem ches

" have heen made by G.W.. van Vloton, Ch. A.

Iumssm]», B.Str IJL,and J. M. BJJvoet“ 9 and ?:
J- M, Bijvoet ® from. the st‘and‘pomt of: ;119;34;



: . ' oM A

‘Xeray diffraction mesurement, and i)}' 0, Bas~
tiansen, @. Ellefsen and O. Hassel® on the hasis

. of the electron diffraction ‘mesurement. These

gseveral proposf?ic;ns on the molecular config-
uration of y-BHC came to the same conclusion,
~Thé authors @8, ® have been investigating
the structures of BHC and its related compou-
nds from the standpoint ,6f chemical reactions.'
At this time, the authors are pieased to intr-
oduce the detailed account of the discovery of
e-‘hepta' from the chlorination product of
r-BHC which were explained briefly in some of

©our reports®, D and the further infermation on

the chlorination’ of @- and y-BHC, and to
report on the determinations$f molecular confi-
gurations ‘of v-BHC, &, and e-hepta- as the
result of tle lnvestlgatlou of these ‘experime-
ntals.

LIsolation of e-hepta from the Chldrination-

-'Produc'(: of T—BHOa‘nd Monochlorobenzene.

%
It ‘was found by polarographic analysis that

‘the chlor‘inatiorf product of r~-BHC consists of
at least two of the more chlorinated substances.

'The colorless, columnar crystals which had

3 whlr_h meltlng point wis 53~55.5°. As the

result of the mixing melting point method, it

: n]eltmq pomt of 53~-30.5° and dlpole moment

of 2.2JD®@_ were isolated fmm the chlounatlon
product by partition chromatography. The chlor—’
ine content of this cg)mpouﬁd found agreed with
the calculated value of CyHsCly. The alkaline
dehydrochlorination product of this' compound
was a mixture of anisomer of hexachlorocyclo~

Iiex’ezie (mp - 100~10L° CetlsClg) and  1,2,3,5-

te,trachllorobcnzene (mp 453~-49°; 'CgllaCly), etc.

On the other hand, from the chlorination pro--

duct of monochlorebenzene, - first by steam

distillation and then by partition chromstogr— "

aphy, colorless columnar cr*ystﬂs werg obtained

isknown that this compound was.the same as

: authors helieve, that this compuund havm,g' the
»melung‘ point of D500, 5% -is a ‘new. isomer’
Of 1,1,2,3,4,5, 0~ hcptachlm ocsclohexnne (mono— )

-

the compound having the meltlm. point of 53

~33.5%, which was prepared J_‘rom r-BHC. lhe

chlorebenzene: he\cwhlnnde H hepta) and here=- = -
Udfter this compound is called  e- 1 1,..,3 4 B, 6~ o

w16 B

heptachlm~nqyc10hexane(e~hcpta) . When e~-hepta
was reacﬁed with L-brucine in dioxane, a new
compound was separated. The melting point
of this compound was 84~85° and. its specific
rotation was ~21.6°. The" chlorine contént of
this compound found agreed with the calculated
yalue of CeHsCl. . From these. results, this
compound having the melting point of §4~05°
is supposed to e L-e-hepta, and consequently,
original e-hepta should bea DI-compound,
II. Isolation of 7-, 0-; and e -hepta from
the Chlorination Product of «-BHC.

On the first paper®, it was found bv t:he
polarographic analysis of the chlorination
product that when ¢-BHC was chlnrina‘ted‘, it
changed e(xsllv into r-hepta and o-1,1,2,9,3,4,5,
G- oc.’cachlo: ocyclohexane (mp 149~150°; o~ocia)y
and also o-octa was: isolated actually. After
that the authors have studied on the chlorination
product ‘of a-BHC by means of polarographic
and infrared absorption analyses and organic
chemienl methed with partition 6l)r01111t0g'1'11)11y, :
From. the infrared an'llybls oi’ some of the.
fr actlons sepamted by par txtwn ‘chy omatur.n'a— :
phy, it was learned that & hepta, which was

_iselated recently by M. Nakazima, T, Ohkuba,

and V. Katsumurad®, and s~hépta'were also
pmduced from cL—I}HC. w1th T heph ar}d
o-octa. Further, repemtmﬂ the v.ep'lratmn oF
the substances of these fractmne, by pwrtltmn

‘chmmltographv and the purification of the

qcpfuated matter by’ rt.uvstah?atmn, Ty O,
and e-hepta. were isolated, Judged from ‘the

. state of each fraction qepnmted by the p'lrtltl(m

c‘hrcmnto'*raphy, it'is known that-the gr dater
pari of hepta 1somex§ pwciucui 1=; 7 hcpta, and P

¢ 0~ and e= hept‘l aLe only llttle

IIT. Ass1gnmenbs of Molecul#r Couflgura.t—

ions of y-BHC, 0~ and e~hepta.
"The molecular confi L{Uldtlon of a-BIIC Ims

been already determined in the first paper as:
is shown’in I of -Fig. L. The powxhle isopi-
érs of hepta, whicﬁ ‘cz_;m he deu\cd fmm -
this, “are II, IIL- and IV. Since II has '

~been sassignedg,to“lfe;the‘ moelecular configuy-

ation . of ‘r-hépta. in the' second  paper'?,
one of the two Iorms left: 1s ()f 11ept'1, and

13
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BpoE B &

Il. Y-hepta

V. Y-BHC

III. B-hepte

B35 g

IV. € ~hepta

V.. Mépta

Fig:1l: Molecular Configurations of &= and y-BHC and Possible .Isomers of1,1,2,3,4,5,6~
Heptachlorocyclohexane which can be produced from a-~ and y~-BHC

In these figmires the cyclobexane ring is represented By a hexagonal ring,

“chlorine -

atom in an equatorial hond -(e-hond) by a short:line,  chlorine atom®in a polar bond

(p~bond) by a

small circle on the hexagonal ring, and whlte and black circles represent:

chlorine atoms 'LI)OV& and under the central planc.

the other of e-hepta. Now, taking intg acco-
unt the fact that thé forms IIT and IV can he
also . derived from the forms VII and V of 16
‘possible isomers‘o‘kaI‘IC respectively, and the
experimental result that e~hepta is also pijoduced
by chlorinationof r-BIC, it must be sald that
‘ Voor VII, ]

corifiguration of r~BHC.

ane of the two, is the molecular,
As has been pointed

out by Y. Morino, L. Miyagawa, and T.Oiwa, @

thes caleulated values of dipole moments of the

two Torms are 3. 19~Q.‘)3D(V) and 1: S‘ZD(V‘[I)',
2.80D.
Consequentlv V should be the moIecul'ﬂ‘ confi~
-gur ation of 7~BIIC Besides,
Lof hmth D= and L—fonm are possible in VII,
~but not in V.
the exper. imental resulttDthat thé optical active
formof r-BHC is not separ').ted

and the c*}\pt,runentﬂl value for y~BHC is
the e\lstence
This does not conflict with

The isomers
“of-hepta, which ean be derived from'V.are v,
v°, VI, and VI, but among them “only TV
can be obtamed by the clllox;natxon of both a-
. and r-=BHC.
Vs a~}1eijta and III is d-hepta.

Therefore,  the cnnclﬁﬁipn “is that
Moreover,
Coth D- and T~forms are possible in' IV and

:Fhis agrees mr'nplé’teb? with- the experimental

14

xcault that optical actlve form’ of | e—hepta i
sepanted

Thus the authors 7,8, qurreeded in determ—
ining ‘the ‘molecular confl;,uxatmns of -, r—
8-, and e—BIIC @, p~; 8= and e-1,1,2;8
5,6~.'hept'achloroqyclohexane and "o-octa and ﬁ-‘
p-1,1, 2,3,4,‘4,5, G—C_)ctachloi-ocyclohexané(mp” 26;'5“’ 5
fA=p-octa),

1mest1gat0rq which were referred to in the

The experimental results of other“

course of determmmg these molecular coni‘lg?
urations weré: 1) The conclusion of studies of
electron chf[zactlon medsuxement by 0. Haqsel
et al.ag, 1810 that the (‘yclohexanc ring is the‘
‘ch'ur—fmm 2) The, conclusion * of X-ray 'm—"

'll}";lq by. R. G. lemson and C.Bilicket® thwt ;

% Be:fm-e the 'present aughur‘s set their hzmd
""to the study of BHC and its related com-~
pounds, this molecular. configuration of =
A-BHC has been -supported . by O. . Hassel
“and T'.Naeshagen;t6 . .. W, VVlllldms, and
1. M. Fogelberg, €D H. Martine 99, and E.
. Hetlanddm from the field of dxpolc moment
study, dand by O. ILlssel and T Taaland <0
on the hasis oF g'lscouq electron.diffraction .
mesurement, - and had -practically no rooem " i
- for doubt. ' oo S




A-BHC is formed with 6 chlorine atoms bonded
“to the G e-bonds* of the cyclohexane ring.
The molecul@r con‘figum,fionvs of r-BHC, 6~
"and.e-tepta determined here agree entirely with
_the. ones proposed by M. Nakanmi '1nd T,
Oiwa®. ‘ _
: : EXPEB.IMENTAL
‘1. Polaroraphic and Infrared Absorption

Analyses and Partition Chromatogra~

phy. .
Polarographicit#
were used -as the supplement to. the organic

chemical procedures.

Experimental conditions of the polarographic -
analysis was nearly the same as.inthe ¢ase by~

« M, Suzuki and M. Nakazmm @D a.nd ig as foll~
ows : ‘ A
Bidse solution. : dioxane 4022y and - 7.7%5
' (CPI:;)A,NBI solution . (1025),. and Koltoff's
DBuffer solution (pH =7),
of gelatin as maximun} -.éuppressor (5022).

containing some

Before recording disolved oxygen is rem-
oved from solution by a steam of hydrogen.
" 'Reéurdixug range:: ~0.1~~2.0V. (N~calome1
: electrode)” \ ' ’ '
25° 4= 0.1°
"« Galvanometer sensitivity: 3.00% 10-5 or 1.045
x10-8-Ajmm/m v IR

"Qualitative analysi$ by the infrared absorp=

Temperature!

tion was done b\‘?‘ Mr. K. Kilrat*mi,

‘L'Lborators, I"lc'ulty of Science, Tokyo Umve-

Crsity, - and ‘the - -%pectrophotometer used was

of Balrd make. The wave range measured w as i

“B.3u~16u. The sampl&. was mu\ed thoroughly.
with paraffm oil in solid form’
Par tIthn chromatogr'lphy used was a madi=

Zvﬂc tion of L.L. Ramsey’s and W I. P'Ltterso—

s q("ﬂ and ‘was as follows &~

Preparation. of the partltmn ¢hromatographic '

column?’ o 100 grams of silicic acid in a large

- mixing vessel, 10 grams of nitromethane was.

added ™ § tilnes,k and: mixed thorouth}? after
’ mch addition. Then about 100 grams of petr-
oleum ether (bp 6)~800) was added 6 times,

) and mixed tho:oughly untll 1t became a qluu Vo
“The.resultant’ slmrv was polued into a glass .

~ttibe: (absorption tube). The slze of " this tube - e

was 8em Q. D. x 70¢m- long and the constricted

and infrared* %% analyses

Chemical ’

o
Y

% 16 5%

end was plugged with & small piece of cotton
wool, and on.itasmall pcr[orated plate about
2.9¢m in diameter was plued The tube was

pLLr‘Ld in a clamp on a rmg, stand’ and ‘conn~-
ected to a compreswr air line through the
presgure regulator and pze%ure was applied.

When' there was sufficient space in the tibe,

When

the silicic acid was so firm that “it’ r(_talned

the rest. of the slurry was poured ins

its ‘shape on tlppmg the 1)r£:5~,l11e was rele’lscd

Procedure of geparation': The 'ﬂmple was,
clisgolved;in the. petmlctun ether-reagent which
was saturated with nitromethane. This solution.
was transferred to the ahsorptwn column, ca-

Iefnlly so that the top of Lhe ‘-thl( acid was:

* This is shown by simple notation of
p (polar) aud e (equatorial) proposed by
'C.W.Bekett, K.S,Pitzer, and R.].Spitzér
(J-An. Chem. : Soc.,” 69, U488 (1947)).:

#%- Qf the ;five"isu‘.nérsof BHC, four of -
hépta, four of octa; y-BHC, @<, y-, 8=
and e-hepta and o<octa are uduced at a
“dropping ‘mercury cathode ane the  half
wave potentials of “these campmmdsv are
about —~L I5VED, ~0.04 VD, -0, VO,

=005V, “0:9 V, and <0.35 Vew respectively. .

There are slight differences amang these
. potenttals; and also’ the” forms of waves =
~of these compounds dare rather different
from one another. By co‘mpai‘ing thesz ",
potentials, it is known that the half wave
potentials “of the chlorine. derivatives of
.cyclohexane decrease as.their chlmmr. Co~.
. ntent increases. : .
#it% The conclusion ])'1scd onlv on puhl(r-
graphic analysis often:lacks accuracy, Tiec
ause ‘half wave potentials of the compounds
mentioned in the-above note,. ‘especiallyof-
hepta, are very close, w1th one mlother,
“and thera is possxble existence of unkown
“derivatives. of Whlch half wave potentials s
are close to those of 'the abovecompounds.: .
Therefore, infrared ab‘sorpticm\n analysis
‘was used to. trace these compmmdq qumll—
tatively. : :
Infrared dbsmptmn spectra QI Homexs‘
“of BHC; hepta, . and -octa used. for the -
“afalysis are those shownin‘the following
.yéport which will he published soon.
K, Kuratani © Report of the institute of
'Sc1ence and Teclmologv, Umvemny ojj,
5 Tulxyo, 5, (19;)1)
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By m @
not. disturbed,
to ilic colunm and sufficient pressure (3~7
s, per square inch) was applied to cause the
solvent to percolate tliroug'h the column at the
rate of about § cc per minute. The instant 2ll
the solution had sunk into the gel, the pressure
‘ was releaged. Ther tlie tube was filled with
the petroleum ether reagent and the pressure
was appli‘ed again. After a certain volume of
percolate solution had passed through the. co-
lumn, the co]lectmn of ¥
and the solvent was removed. The fractions
were collected until no significant amount of
v material came through the calurhn’. .
II. Isolation of e-hepta from the Chlorina-

tion Product of ;~-BHC..

Using the sime apparatus and by the same.

13

2): was photoc-

method, described in’ the first paper®,
grams of »BHC "(mp 118-112.5
hlorinated in 400 grams.of carbon tetrachloride
solution containing 16 grams of chlorine - at
H over o period of 1.5 hours. As soon as the
m.xcfmn was finished the solvent was removed
Dy ‘distillation on steain bath and then under
" diminished piessure. Finally 18 grams of the
was obt'lined The

" residual oily. substance

. polamm am of it is shown in IT of Fig.2.

The pressure line was connected

2ec fr actlon was hegud,
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IFig.2 : Polarograms-. k

1,2,5, 4,5,6- hexachlorocyclohéxene (mp. .
100~101°) Cone. @ 4x10~1 mol
chlorination product of )-BHC

e-1,1, .2,3 4,5, 6-heptachlorocy clohexme
"Cone. t 4x10~4 moel .

11.
I

By absérving this polaregram, it was Tound
that
the more chlorinated 'compounds, e, g A and

y=BHC was changed into at least two of

B. Five grams of this oily matter was disso=
Ived .in" 40 cc petroleum ether reagent and

Table. 1.: Ilustrating the Collection of Percolate Fractions and their (,lasglﬂcatmn
o from. one Chlorination Product-of y-BHC ().1 gmmq of ‘petroleum’ ethet-
soluble material placed on the column) :

Fraction - : . .
: — Descr—i‘ption’ Clagsification
Na, #* Weight g o )
I 0.21 ‘oil;‘ slightly cdlc»red : upkowq
9 0,287 i Y s
3" 0.36 2 v
‘4 0.34 7 octa
g 0,87 T v o
.6 0.30 1o e . a mixture of octa and hépta
T 0.34 cryvstals containing some 011 4 mixture. of hepta and-a 1ittlé “octa.
: . chlorless \ " ‘
_.8 o 0088 v T hepta
9 0.20 : Vg RO
100 0.3 e 1w . ;
1t 032 ol slightly colored A mixture of hepta and 7-BHG
12 0.33. oily solid; colorless R ‘ i
13-16 1.12 ('rystals,,mlorless ~.r~-BHC

L 90cc frac:tlon, No.,1 being 120~140cc fractwn

16
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transferred into partition column. The result

of the separation procedure is shown collect-

jvely in Table 1.
Y After repealting 9 times the same praocedure
-~ with 46 g'ranis of other &ily substance, the
fractions corresponding to the fractions No.7,
8, 0, and 10 of this tahle were combined -into
one, and 12.7 grams of rough cr‘ysfals of which
melting range was 43~49° wefe obtained. These
crystals were refractiorated in a fresh colunm
of the same size, and the middle fractions were

. collected and recrystallized 6 times from:iso~ -

prépyl alcohol. Thus 7.6 grams of crystals
were obtained of which melting point was 6.3~
43.5°, half wave potential was about -0.9V,
and dipole moment was 2.20 D™, The polaro-
gram of thls compound is shown in IIT of
Fig.2 and chlorine analysis gave the follow~
ing results: o .
‘Sample(mg. ) AgCl(mg.) Cl(2

: No. 1. 2L3 63.6 76.23
Pound 050 5 9alg 69,8 76. 46
Caled. ColT5CLse vre e vusnivens weees 78,40
| IIL. Isolation of e-hepta from the ~Chlori-

nation Producb of Monochlorobenzene.

: One hundred miltilitre of 12z NaQH solution

,wag added to 200 grams of monochlorabenzene
in a flagk, then the vessel .was &:ooled by ice-
witer, and chlorine was applied slowly - over
a period ‘of 2-hours with strong stirring in
‘the sun, while more 100 ce of 124 NaOH -sol-
iltioﬁ was -dropped over  the reaction. ‘When
the reaction was over, the oily :‘matter was
separated and about 50 grams of unreacted
monochlorohenzene was removd by distillation,
After one night's cooling off, the produced
crystals (mainly of fB-p-octa and e-hepta) were
separated, and the unreaéted matter- was: rem~
oved at a diminished pressure. (The - total "of

the unreacted matter ivas 117 grams.) Thus, :

203.5 grams. of oily substance’ was. . obtained.

To this substance, 40 cc of petrolenm’ ether was -

'added, and .- dissolved by hmt then coolcd for
onenight. and the pmduced (1ysta.1~, ~(chiefly
of a-hepta) was. separated from mother liquid.

This liquid" was steam chstllled, and 16 .) g1’

ams of 6ily sulbistance of nnddle fmctlons Werg

~ L.

Calcd.
: I‘rom these thlS compuund was, pxowd 1o he

obtained. Ten millilitre of ethyl alcohol - was
added to this, cooled, and then the produced
crystals (chigfly of ¢-hepta) 'were separated.
The motherliquid was refractionated by the pa~
rtition chromatography, and the fractions which
were supposed to he of é~hept§1 were cbllecte‘d,‘
and recrystallized by isnprépyialcuhol 3 times,
and 1.12 grams of crystals: were obtained of
which melting point, was H5~53.5°, half wave
patential was ahout ~0.9V. This did not sliow the
depression of melting point when mixed with
e-hepta which had heen chtained by the chlo-

rination of y~-BHC, and it was proved that

-these two substances were one and the same..

-IV. Isolation of an Isonier of 1,2,3,4,5,6-

Hexachlorocyclohexene and 1, 2,3, 5-
Tetrachlorobenzene from the Alkaline
Dehydrochlorination Product of.e-hepta.
Four hundred and fifty gramg of aceto‘n.e
was placedin a flask and 3 grams of. e—heptﬁx
was dissolved in 4t. Five hundred and fifty
millilitre of Koltoff’ s buffer solution(pH =10)
was added slowly over a perigd o.f 30 - mimites
with continuous qtirriﬁg", whiié the temperayturev )
of the reﬂ.ctlon was held at 30°. by means ofa
water thermobtat. The reaction’ was then sto-
pped by the addition of a certain amount of
N-HCI solutjon. The acetone was removed by
steam distillation and the résidual mixture was

“extracted with ether. Thus 1.9 grams of oily

substance containing some crystals was obtain~""

ed.  This substance was dissolved:in 20 cc of

. the petrbleum ether reagent ‘and  transferred
. into partition column. The result of the sepa-

ration is shown collectively in T'Lble 2. _
The ‘fré.ctions No:' (m D 40»»43") and 3(mp 30~ o

'32°) of thlq talle were combined dnd purified =

4 times from isopropyl. aleohol. Thus, 0.1%
gram- of.cr ystalq uf which meltmg, point . was
43497 were obtained. The chlomnc analysis
gave the followlng zcsults. ‘

: ample(mg b)) /\.g(ll(mg ) Cl (',’

' No. 1 . 10.8 - - b3 65,40
Found No. 2 81,8 o 5_6.8 6600

T CEHAC g e v

g 1, 2, L B, a~tetmc‘hlnrohemene. :

oL
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Tlustrating the Collection of Percolate Fractions and their Classification - ‘

frow one Dehydrochlorination Pr‘oduct" of " e-1,1,2,3,4,b, 6~Heptachlorocy~-.
clohexane (1.9 g.of petroleum ether soluble material placed on the column)

Classification

Fraction - )
- Description

No.#®| Weight g.

1 trace oil; slightly c_olored _

2 0.12 solution; colorless

3 0.16 ) Y

4 0.24 solid; colorless

5 0.27 crys%als; colorless

6 i solid; colorless

7 0.24 oil; slightly coléred’

8 0.18 | crystals; colorless

9 0.13 v

10 - 0.06 oil; slightly colored
a1 - trace R4 ’

unkown
tetrachlorolenzene

a mixture of tetrachlorabenzere and a
little hexachlorocyclohexene

a mixture 'of tetrachlorobenzene and
hexachlorocyclohexene

hexachlorocyclohexene

a mixture of hexachlorocvclohexene
and e-hepta

. 4
e=hepta

v
unkown

v

* 20cc fraction, No.l ,beipg’ the. 140-1060cc fraction

The fractions No.4 (mp 70~00°) and 5{(mp 80~
03°) of Table 2 were combined and recrystallized
‘Thus, 0.22
gram of crystals were obtained of which me-
1ting point was 100~101° and half wave poten~
tial was about ~0.3V. The k

4 times from isopropyl alcohol.

P()Ihrngr'aln of

it is shown in I of Fig.2

lysis gave the following results:
_Sample(mg-) AgCl(mg.) Cl(22)

M. 1294 . 66.3 73.91
Found N0 5 597 53.8 73.87
“Caled. - CaHgClge e hmevninn e e 73,08

This compound did not ‘show the depression of
the melting pdint when mixed with an isomer
Cof 1,2,3,4,5, G—hexachlorocyclohexeyne of mp’
100~101° isolated recently by M. “Nakazima,
g Ohkubo, and Y. I\.atsumura(m), w hmh-showed,
therefcre, that the two compounds avere the
sames

The fractions No. S(mp 46~ ~48°y and f)(mp 49~
uO") were combined and recrystallized 3 times
from isopropyl '‘alcohel and then (. 09 gram
_ of unreacted E—heph was obtained.

V. 8eparation of L-e-hepta. = ~ :
“ . Optically dctive a—BHC is q\xcreqsfully qep—
Arated by S. ], Cristoltn .’
his method Tor'the separation of L-e-hepta.

] ‘ 24 grams. of

The authors applied

" Five grams of

18

s~hepta, . 1

The chlorine  ana-

L~brucine and#0 cc of dioxane were lallowed to
stand at room temperature for 6 days. The
alkaloid and alkaloid hydrochloride were re-
moved by washing with water and dilute acid,
The mixtare was extracted with ether and 3.12
grams of oily substance was abtained. This
was separated hy the partition chromatogrﬁphy
and the résuit is shown collectively in Table 3

The products. of fractions No,2 and 3 wené
combined and recrystallized from isoprapyl
alcohol times. Thuq, 0.091 gram of crystals.
were  obtained, of which melting pomt wis-
483~49°.- . This compound did not show the:

. ‘depression of melting point whcn ‘mixed with

1, 2,3.5—,-tetrai:hlorobenzene isolated above.

+ The products of fractions No.4 and 5 weré :
combined and recrystallized 5 times from iso-
propyl alcohol.. -Then 0.082 gram of crystals

were dhbtained, of which melting point was

. 100~101° and this copmound. did. not show the
. 'depression of melting point when mixed with

an isomer of 1;2,3; 4,5, 6~hexa.chlorocyclqhexenc
of mp 100~101° described ahove,
The _products of the fractions No. 6 7 and‘

©8 were ~Cme1ned and recrystallized from 1sop~7

ropyl alcohol - 5 times. Then. 0.41 gram_ro;vf',‘

. crystals. of mp 53~G4° were obtained, and its



B f

E)

w16

Table.3 : Illustrating the Collection of Percolate  Fractions and their

Classification

.from one Product obtained hy Reacting ¢-hepta with L-Brucine (3.12 g.

of petroleum ethef soluble material placed on the column)

¢-hepta. The specific rotation and the chlorine

analysis were as follows:

WI'\T)’;I ms;g;_};t? Description Clagsification
Q% )
1| - trace oil; slightly colored unkown
kg - 0.21 ¥ Ve ) tetrachlorobenzene
o . . . P . tetrachlorobenzene and hemchlorocyclo«
3 0.26 solution ; slightly colored hexene
4 : 0.3 oili colorless he},achloroLyclohewne and a little
’ ! €- hepta :
5 0.3 g{%lsiaéll%rlegzntalnlng some hexachlorocyclohexene and e—hep“t:i
‘ ) - e-hepta and a llttle hexachlorocyclo—
6 0.37 1 oily solid; colorless héxene
7 0.33 - 7 e~héepta X
8 0.29 . v v . : s
{
9 0.37 - 4 y ) ) :
10 0.21 . . v | - .
11-16 trace | oll; slightly colored unkown
% 2cc fractions,No.l being 120-140cc fraction . .
_polarogram was the same as that of .original L-e-hepta,

V1. Isolation of y-, 5-, and e-hepta from
_the Chlorination Product of 4-BHC

930 ° - In exactly the same way as in the case of
(o i1g 54614 =21 0° ‘
g ; y-BHC, 13 grams of a-BHC wis chlonmted
S1(es . .
No.1 S“};f ls(mg ) Ag(gl()mg ) (';éf ';q and 17.8 grams of oily. substance 3vas obtamed.
0. 1 .t .
Found 3y.'5 20.2 60.3 76.68 Six comma, five grams of this oily substance
Calcd. CoHEClys svvnnrvneinainn 76,34 was separated by the partition chromatography,
[ These results 1nd1c‘ate that " this compound is and the resultis collectively shown in Table 4
Table. 4 ¢ Ilustrating the Collection of Percolate Fracticns arnd their Classification
' from one Chlorination “Product of @-BHC (6 ag. of petroleum ether soluble
material placed on the cqumn) .
Fraction . : R
Descripti - Classific
No.#|  Weightg. escription Classification o
‘ 1 T 0,81 : gﬁ'stcaz)llszﬂcc;(;ntammg some. 4 q. mixtuxé of nona‘*b*and a little o-gcta
9 0.42 ) gﬁ} 522}':’)’] lec;zntammg soxoe a mixtire oJ.' nona and o-octa
3 0.40 4 a mixture of noma and o-octa . . ,
4 0.46 ‘ v ‘a mixaure of mnona, o-octa, and r-hcpta, :
6 0.49. “oil; colorless a'mixture jof nona, o-octa, and rhepta
8 0.43 crystals; colorless . a mixture of 7=hepta ‘and o~octa '
7 0.44 crystals; slightly colored .- - | a-mixture of r—'h'eptauand a little o~octa
© |0 | off conaininggome eIyl 4 misiur of o-BHC and -and e-hepta
9 0.44 - p . R RN
10 - 0.47 ig}g}_kg pta;ning some 011 a mixture of @~BHC and r-and 8~hepta
11' 3 ‘ s0lid,” containing some oil;7 | ' ; S '
PN R 0.40 ‘ ‘sllgh’tly colorcd : ‘ ‘ -
2 0.39 .| Y s
18-15 0.79 crystals; colorlcss ; wd:—BHC '

% Qe fraction, No L being 12)-140cc fraction

** nona (nona(‘hlorocyclohexane)

19
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Further, Qt’her 95 gramg of the oily substance
wz}g separated in the same way. The fractions
No.¢ and 7
of

range was

corresponding to the . fractions
were combined into one and 13,03 grams
~rough crystals of which melting
63~30° were. obtaired, These crystals were
recrystallized G times: from isopropyl alcohol.
and once from methyl alcphol and 1.90 grams
of crystals were c;btuined of which™ melting
point was.83-v86° and half wave potential was

about ~).8 V.

the depression of melting

This compound did not show
point when mixed
with y-hepta which was synthesivzecii from moeno-
chlorobenzene @9, » o .
The fractions corresponding to the fractions
.No.§ and 9
and 13.41 grams of oily substance was oht:u~

of Table 4 were combined into one

ned. This 01Iy substance was refractionated

in the fresh column, and the middle fractions

were collected. “The. infrared absorption spéc-

g

A 10 u

melting point when mixed with e~hepta whic};
had heenh obtained by chlorination of y-BHC,

The fractions concspundme; to the fmctlcms
No. 10, 11,
21.55 grams of solid was obtained.

#

were combined into one and
This solid
was refractionated in-a fresh column and the

and 12

-middle fractions were collected and 13.95, gramg

" and half wave potential was about -0.95

trum of this substince is Sample.2 of Fig: 3.
el Bempla.d
S~
. m-ssz; . e |
o B w N ‘
‘0\\ = o ”b/m i
g : 22 fiva
e s
E('\ 0 4
m %8 M40 #30 El
LA BAIG P /\[
. 't[} : e
= :
A ) 4
24 o o \ [0
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. 0 - M{erm 4
=
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‘ WAVE NUMBER: (cm~1) ’
Fig.B+ Infrared: Absorption -Spectra of
Sul)st'mce of Pelcohte Fractions

Thls curve:- 'shows the chmr'u‘tenstlc '11)smptlons

‘of ‘e-hepta, Leside of y-hepta, and consequently.
of

The substance was vefractionated in
and -the
‘yvere collec’ted Then the substance -was fract-

the existence ‘of the consid_ez-aﬁle amount
_e-hepta.
the ‘ fresh - column, middle Imctioﬁs
ionally’ recrystallized 6 times from isopropyl
alcohol and 1.56 grams of crvetqlq were obtai-
-med of wlnch melting point was 35~38.5% and
This
of -

. half wave po'tential was about ~0.9 V.
compound.. did not - shoiw ‘the

20

depression -

of solid was obtained. The infrared absorp-
tion spectrum of this substance is Sample.]
of I*ig. 3. This curve shows, heside the ahg-
orptions of y-hepta, the characteristic absor-
ption of d-hepta and consequently the existence
of small amount of 8- hepta. "The substance was.
refractionated 3 . times in the fresh column,
The fractions which were supposed to consist
mos(tly of d-hepta weére collected, and fracti-
onally recrystallized 5 times from isopropyl
alcohol and 0,97 gram of crystals were obta-
ined of which melting point was  139-~14(°
V. This
sompound. did not show the depression of me-
iting point when mixed with d~hepta which
was prepared from . y~BHC by dehydrochi
orination and then by chlorinationt®.
CONCLUSION
1. {\vnew' isomcf of 1,1,2,3,4,5,6-heptachl-
orocyclohexane (e=formy of which melting
point was 5i~55.5° wasiobtained h‘y the ch-
vlmlmt;on of: 7~BHC and maonochlorohenzens,
2.
- clohexene of which melting point was 100~

An isomer of 1,2,3, 4,5, 6—-hexnchlorocy~

10I° was isolated when e-hepta was dehydr~'
ochlonnated by alkaline solution. ‘
pamted by reacting €-hepta ‘with L-hrucine.
4 7y 8=, and e-1,1,2,3,4, a,G—HeptaChloro-
cycloheXane were isolated from the chlor 1m~
tion product of #-BHC.
Molerulm conflqm ations of ~BHC, d-, and
e-1,1,2, 3, 4, 5, B-heptachlorocyclohexane were

A Ievorotatnry form of e-hepta was se—f

5.

determined” by investigating. the chlorination.
of r- 'md a-BHC. 'md their chlorme conflgxm—
tlons 'ue as below ; ‘
T~BHC: ---'-p,‘ Py Ps ey eA,\, e
B-heptas <t .eieep; p, e, pe, e, e

s e—hepta """."‘ ‘Ps Py pe: €, E, e
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