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l'_l‘a,ble 4 Decomposmon velocxty ot y—BHC and 1ts productlon veloc1ty'of y-Penta

'.‘Electrolyte solutlon :‘—(CH;,).NBnn Sorens“n buﬂ'er solutxon+40/ Dloxane

g '.Concentratxon ’. 4><10-4 "ol I DT SR
. Temperature 1 25°%1% S e ET '

“-'.lmm Wave helght g 46x10‘3A o ‘;' . T P PSS
L : *Wave hexvht\(4x10“mol) -of y—BHC 82mm e T ot . ,
- - R »y—Penta 86 mm. R RN R

“bo pH=109- .| . opH=1217. | - pH=127 |00 pH=137

s _y-BHC .. '}-Pent'aﬂ 7-BHC v _’}%-'P.é'n‘t'a.. y-BHC» ".-y—Penta |- y-BHC | y"-Pehté VO
‘_—.Tlme .Wave Velo- [ wave Velt_).— wave.[Velo-| wave [Velo- | wave [Velo- | wave {Velo- | wave Velg— wave Velp-
. . “|height| citylheight]|  city| height “city|height| ' city| helght city height| ' city|height| citylheight] city
~omin | mm] 2% mm| - . % © %) mm 2|. mm| - 2 mm|[  %| mm| 25| « mm

...10° 820 07 |. 0 |0 '80‘0‘ T25- 17| 28 74.0_. 100 |70 | 81 | 480|415 | 190 .2_2.]%
720|805 | 18 | 177069 _‘43 50 | 655|201 | 11.0'| 128 | 820 610 240 | 27.9
S0 140|805 18 | | 745 | 027 77| 90 | 560 %17 | 17.0 [ 108 | 180 78.1 185 | 215
N 60| 795 80 |.605 | 153 | 100 | 116.] 440 | 464 [ 21.0 | 244 | 100 | 87.8 115 | 134
LE 80 795 |30 -
L 100|790 37 |
120 | 760 73
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oo o e
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Table 5~ Decomposxtlon velocxty of y-BHC and lts productxon veloc:ty of y—Penta

) AVElcctrolyte solutxon ‘The -same as, Table 4 ‘-; LRI T DR U ST )
*..- Concentration 4><10" mol I e e e T e e e .
oopH o 1T Fep o emaio e U A T LT

e e .T_émperatu;e 2:')°"‘ -1 _-:Tempgi'gture': 36‘; . ‘-'I“e'rhbgraéur"e e " .‘Temperature : 5

y-BHC, . “,,y'—Penta‘ ’ y—BHC y—Penta “:y-BHC - ;.-Penta | ;v-BHC |- »y—P,en(a' a

M wave [Velo- | wave [Velo- | wave [Velo- wave Velo- wave {Velo-| wave" Velo— wave |Velo-| weve |Velo- '
' |height] - city jheight| c1ty height|: - cty [height| cityjheight|" city|height|. cityjheight| citylheight] city
mm) . -2} . mm): 2L mml- 2% omm| - %) .mm]., % mny o %) mm|. 241 - mm| "%
740 1 10.0 | 7.0 ,-8,1} 615 1.32.8 |.20.0 | 204.1:55.0 |43.7 | 32.0 | 300 | 250 78.3 |.38 | 320 ‘
.65.5.1 20.1 | 11.0-|:12.8 - 56.0 | 38.8 |- 28.0 | 286 -] 35.5 | 63.5 .| 736.0 | 33.7- | 145 T87H | 250 {-21.0 -
1 560 {3817 | 17.0 | 198-] 42.07| 54.1-}:30.0 | 306~} 21.5°| 79.1 | 285 | 266 | ‘50| 95.6 | 100} 84 =
44,0 |-464 |°21.0 [ 244 | 310 | 66.1.|.29.0 |-20.6 | 13.0.1 874 23.0 {215 |. O 10,0 .0 | O
o 87.0 163.0° 1 2401279 {1 21.0.{-77.0 | 26.0 { 265 |~ 9.0 ] 91.3.1°15.0° ] 14.9-] -~ N
- 33571 59.2124.0 1 27.9 {-175-{.80.8-| 23.0.1 23.5 |- 7.5 92.771°10.0 | 9.3 1
30.9. 63.“1“_ 24.0_ 279 1501 836:1.205210}.. 55 M6 | 60| 47 : ’
16 . SRR
. . - ; ] ] \

645|214 | 13.0 151 | 37.0 [ 55.0 ['24.0 [-27.9-| 5593 |55 64
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Ta.ble 6 Decomposxtxon velocnty of 6 BHC (Productlon veloc1ty of 6 Penta)
Expenmental condmon is the same as Table\4 D R o
Wave height (4><10‘4 mol) of 6-Penta S6mm - . ’ TR AN
» pH=10.9 opH=121 | pH=127 - | pH=137 R
~ Time Wave Wavé — Wa\;e = Wave [y T A
L | height Veloqty heigh' Veloqty ‘height Velocity height Velqc;ty_ PR ’l
= min| "~ mm So2l mm|t % mm| "ol mm| - 2 '
‘ 10 |10 .. 12 -[-69 |70 385 [-448 40.0 465
- 2000 20 23 1 150 | 175 515 *| €00 19.0 21.2
Cwt N30 30 35 25.0. | 29.1 505 689 . 7.0 82 - -
40 b5 | 64 325 | 378/ 43.0 a2 3.5 4.1
Y] 0.0 105 - . 399 454 | 40.0 |- 455 " 1.0 1.2
N . 760° 12.0 .| 139 | 420 488 | 37.0 43.0 0 0
o 80 17.0~1 198 | 410 51.2- 260 | 302 '
R 107 215 -1 250 |- 460 535 1200 23.2.
1200 | 240 o 270 40w 023 | 180 20.9
;-ﬁsw 3-Pentachlorocyclohexene o 5REE - e
- v RO 8-Penta: KRN TRBMIMEO T CHREIF L O RLN~e ~ 0 L
Ly Taan 7, Decomposmon velocity. of y~and 4~ Pentachlorocyclohexcnc : S,
~ | Electrolyte solution : . The same as Table 4 = - . KRN
.. . Concentration - : 2510~ mol :
Temperature S 25%4%1° I o . e
- Wave height ()><10‘4 mol) of "—andﬁ Penta. : 43mm o : T .
y-Penta. - o o B : : . I
| pH=109 < . pH}=12‘.1 pH=127, [ pH=137. O '
Time | — - - : .
= Wave io] Wave ... | Wave ‘Wave' |« - B
i < | height Veloc1ty height Velocity| height Veloc;ty height Velocity R
» “min” . mm ‘2" mm| o ezl mm| " % ‘rom| o @2
. 10 - |- 39.0 9-0 3001186 |- 35.0 |- 186~ | 15.0 | ‘652
‘ . 20 | .375. - ‘138 - 340 209 1300 -} 3021 7.0 838 :
RERAURIRER R [} RS R 1 ¥+ 151 7| 3307 | 232 240 | 442 {7 20_] ‘0.
607 355 | 174 (7320 236 | 190 55.8-71 -0 . | 100 -
.8 1 3.0 | 186 | 310-| 279 ] 160 G2.8 -
©.01000 ) 330 ) c186 {73000 | 202 14.0 67.5
120010340 - 209 209 326 12.0 721
) 5-Perita’. : L L.
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10 ’J 370 1400 | 360 ] 163 |- 33.0 | 232. 1 140 | 675 .7
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] b 4 XTI R | 33.0 23.2 26.0 -394 -} 1.0 97.7 -
Lo 600320 256. |. 315 26.8 ) 225 47.7 0 100
50 315 26.5 . 30.0 30.2 185 | 370 | - -
100 - |_3L0 27.9° 285 [ 338 160 | 62.8° ’
120 7| 306 201 | 270 | 372 ] 135 .} 686
- . .
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and decomposed to 1, 2..4- trxchlorobenzene J Crlstol studxed on’ the kinétics of ‘the alkalme de- |

hydrochlormanon ‘of the 'BHC :isomers and reported as folloWs, the a ¥ and’ 6—1somers of: BHC
103e three moles of HCI to base, accordmg,ly to the followmg equatrons, :

csHGc16+0H~'_—,CGH5c1r+c1 wHO L -
- CCHC+OH—XemceltCreH0 - T @
. ~ ¢ CGHClHOH. K LCHCLHCE+HO T . S @

‘The rate constant ‘ky, for’ the Blsomer, measured by the Volhard’s method, was much grcater

than for. the aandyrsomers and therefore, the Lmetxcs of elemmat1on for the a and Y- 1somers

suggest that the rate- determrmng step in_the ehmmntron 1s the loss of the first mole of HCl

. which 1s followed by relatxvely raprd loss of the ‘next’ two moles of HCL The 61somer does -
not have the’ same anetzes and the ehmlnatlon of the second m'Jle of HCI is the rate—deter— :

o mmmg step m the process of ehmmatxon in. thrs 1somer “and: if 1t is correct that the step (’) is

the slow one in the dehydrochlormatlon of the 6 isomer, then 1t should be possxble to 1so- N

. late the CcH5Clr compound produced as. a result of. step ().
) On the prevrous paper,® . we studlcd‘on the determmatlon of y—BHC by the polarographrc

" method’ and pomted that “the’ ‘5-isomer wmch did nof show the reduction wave at pH 7,

" as well as in the case of & lsomer

. 'chang,ed to the electro-reducrble pamal deco’mposmon produdt m ‘the . alkaline solutron

“When we studxed, 1n detail, on the decomposmon of y-BHC in: the alkaline solution, we found
that the y- xsomer, also, showed the new- reductmn wave at the dlfferent posmon from the

-original one. We beheved that~thxs phenomenon was due to the partral decomposmon product

. —_j : ST

- By ‘the polarographic method, we determmed the experlmental condmon in Whrch the largest

’amount of the’ partxal decomposrtlon product was produccd, that is,, the helght of the new redu-

ction wave was ‘the. highest, and on this optimum. condmon, e 1solated the—partlal dehydroch-

lormatlon product from the y. and 8 BHC; the former was the hquld (bp- 193—124°/llmm)

--and. the later was . the crystal (mp 66—09°) and the analytxcal value of the chloring of, the
: iboth substances were 1dent1cal thh the theoretlcal value of C(;Hr‘clf When these substances in
i ‘the alcoholic solutxon ‘weére reduced by Pt02, just 6 moles of: hydrogen wereabsorbecL (Fig. Z)’ '
S and When the- fxltrate, from - which’ the catalyser was ' rcmoved was tltr'lted “with n/..’() NaOH,

Just,amoles ot NaOH were consumed in both’ cases It was suzgcsted by thrs facts that amolcs

It was reported (- that the BHCi 1somers, except ﬁ 1somer, were unstable in the alkaLme solutlon

lﬁ?ﬁﬂlzyﬁi‘fﬁ5 ,\;ﬁl’-gm%(tg&fﬁgj] ;‘ﬁg}ucimf"' . van der Llnden : Ber 45 231 (1912)
L E?lihblﬁllﬁ?l; Cyélbhéaneﬁ’;::t_gﬁv;—z,o. S e ‘;3) A Gunther :J. Am Chem Soc, 69, 1215
'3 1. Cristol o BHC RMIRHGALHAL, B 7 0t L
M&E‘Z&*kaoeou_ﬂ*~a w5 7&&zumvﬁm@f 4 Ce Kauer Ind’ Env Chem 39, 1335 (1947)
weeﬁi%n*uso» R} ‘La.Clair : Anal. Chem. 20, 241 (1948) v
Xm%#ﬁﬁi O‘C,_&E?‘j(ﬁ@ﬁﬂ i@.};t{({'m el ) 6 - J Crxstol J. Am Chem Soc 69 3?8(1947)‘
P R v Resumé

;

" of the hydrogen were consumed by the reductxon of the chlorme and one mol of the hydrmen a

. by the double bond of this compound acco.rdmgly to the followmg cquatxon, o

18 3

C(;H Cl5+GH2 ——-*C(;Hn+5HCl ‘ h : o




momomom o uow. .

Theé above experiments prmcd that l)oth of. the p'lrtlal dehydrochlormatxon compounds were ’ T

pentachlnrocyclohc-xenc (CelI;Cl;) and the one “from y~ BHC was called y—pentachlorocyclohe- o
xene and from 3-BHC, J~p(‘nt'\chlorocyclohexene Lo - : S
. By the same cvpcnmcnts, we isolated a-hcﬂchlorocyclohcxcne (C6H4Cl() from the partlal

.dehydrochlortnatxon of e- Hcpt'tchlorocyclohuane and _this- compound, also, was reduced by:‘.

-

PtOg, accordmgly to the following cquation,
T C5H4Clc+7Hq—-—»CGH,..+(|IICI . .
Thls compound is. the mte:estmg and important subst'\ncc fm thc study on 'the confn;uratxon .
of BHC; ' because thxs compound corrcsponds to .the BHC havmg one doublc bond. -
The! polarograms of y-and b‘—penta and - Hexa. were shown _in Fig. 3, 4. 5 and they wcre :
resemble each other In<1‘1g 6, the callbratlon “curve of Penta. was shown by the stralght line

passmg zero pomt. By this~ calxbratxon curve, we could determme the y-and é- Penta.- The

i. decomposmon curve of 7—BHC and the decomposmon and productlon curve of y—'md 5 Penta. | a

were shown in Tig. 7, 8,90, 10 and b P S ST PR .
The experlmental facts that we could 1solate the y-and d-Penta. showcd that the prcsumntlon

of ]Crlstol to the. alkaline: dehydrochlormatlon of 6-BHC was ‘true but tothe one ofthc y~-BHC :

was not. This error ‘was due to his consxderatlon that the step - (l) was the rate- dctermmmg

R step in the process of elimination in the ”—BHC because the rate constant k, for the y—BlIC was

© _in the case-of y; BHC because the dccrease of the wave hemht was only due to the ‘reaction ' . °

. _smaller than the one for the §-BHC. = =  -.°

" mercury cathod was negllgxblc and therefore, we gamed easxly the dccomnosmon curve by |,

~

» But in. facts, the rate constant ks for the ¥ andﬁ—Penta -were caual to the ki for the y-BHC
" as shown in Table 1, and thercfore, it “was possible” that the 7-Penta was produced’ by the .
dehydrochlormatlon of 7'—BHC The " dehydrochlorlmtlon of y-BH(, was different” from the
one of §-BHC only on this pomt that the yield of y-Penta. was smaller than §-Penta, because
the : rate constant kl for the y-BHC was smaller ‘than the, one for the 3-BHC. : -

JCnstol measured the rate constant by the determmatmn of HCI by the Volhard's method

.Thxs method was complxcated, and was not suitable in the case of y-BHC “for’ which k; was

nearly equal to kg because HCI was produced in-each step of dehydrochlorlnatlon. )

In the polarographlc method, the amount of substance whzch was reduced at the’ dropping .

measurmg the decreasmg velosity of the wave height and moreover, this method was reasonable

r'ofstep(l)'i' p

) curve of 8- Penta, because the 5—BHC dxd not show the reductlon wave..

As shown in Table 1 we measured k, for the V—and o~ BHC and ltn for the y- and
3-Penta. by the polarovraphlc method but K for the 5-BHC was measured from the productxon o
y—and S-Penta have not the 1nsect1c1dal 1ct1v1ty It is intcresting that both of the )’-BHC 'md‘
PP’ DDT loSe the msectxcndal acthty by the el1m1n1tmn of the onc mole of HCL

-




