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madellSing･BHC̀ in_1951and1952/ 1

2.-TheChemical,lYhichwasproducedby

I,bentene hexachlorid-e二_(γco示 nt:1%),._was
comp9戸edin the工･aboratdry,ofAgrieultllral

''rchemicals,KyotoUniveTrsity･Thetreatedazu-:

-kibean･(Phaseolusa.nguZarisW･F･Wight:)･
whichisvat.､DAINAGON,wasprducedat

､ -ーsettuExperimentalFarm,-Kyo_toUniversity;

3･ Applying5ccofl% γ-BHCミtrichloro二

ethyleneher)zeneSolusionper.To(0･5bush･)of

azukibeanseeds,-theControllingeffectisvery

:4.+Thisin-secticida1-1iquidこ(γ-BHt:･1%)

hasstrongーinsecticidalactivityto-azukibean

l叩eVil,andmoreoverthegerminationofazuki
bean亨Cedsisnorrhalirithecasetreatingwith
BfIC∴

'polarOgraPhicDeterminationofAllethrin.1･(Sttldieson Determinatio五ofこPy--
ret,hroids･Ⅰ･)ToshihikoOIWA,YuzoINO叩･JiyouzoUJmA･-andMinoru OENO(TAkei

l-a7)oratoryLInstituteforChemiCal Research,KyotoUniversity)ReceivedSept･8,

1952.Bolyu-Kagahu,17,106(1952).

91･;アレス1)y,のポーラtlグラフ法による定量･ 1･(ヒレf11)ン源線物質の定量に

閑する研究･第 1報) 一次岩佐資,jf･上雄三,
武居研究室)-27.9.8-受理 ~

-:鮎近 pyrethroids･り化学が長足の進歩を遂げ,.そ

の一班で8-,る allethrin はエ喪的に合成され一やが

･ て〟;く′-脚 こ佐用されようとしている【?all"hlrin'? ･-I

泣出淡として.Iも･夫々の分野から,･S･rlest'in等 ｡̀∴

_-∫.H.M6ore(.2,,F･.B･iaFPrge等く3'及び山山等(一'

.の地軸 ;ある｡前二者の方法は拓也 的にも鼠点があ ー

る_と柑 こ,拭作が仲々姶狩である｡山田等の方取 去ポ

･-ラT/グ字 7紫 によるもので.~･py車ethroidsの淀放

.に始めてこの方法を採目した卓は特誰されるべきでも

･_る叫 拙 内な検討が不足していると思われる｡駁近･

＼ -thrin ?十典性体 (a-dlTtranS-allefhrin)を結晶状 ･
に単離 した｡著者等･もこれにならって,この典性体を

J単印し,･これを披準試野としてallethrinの_qlト ラt7 -
l

グラ17法による定量?研究を行った姐 満足すべき結 ′丁

弟を得た?で,.まだ多くの嘩討すべき点もあるが真紅 了

招炎して大方知者の批判を仰ぐ纏 である｡正の方法

の利1l.(として略に強調した.L､ことは次の二つである0.1

即ち約-には allethrin をエステルの形そのま｣で :

紙接･jh'L･するこ̀とにJ?て鰐皮を上げうる羊と,r節= -

1=_はこの様な物理的手段の採仙 こよって'灘 嘩 ;冊易
述速化されることである｡ ･

孝一dlTtran_S-?llejhrinや水銀滴下電極で,'I山H等 .
一 が用いたの-と同丁や叫成の電解液 〔ethyl-alcohol

(50%),''M/'5(CHs)4NBr浴液~(10%). 扱街液

I(40%)〕中で道元し丈処,少雌 的な還元級が得られた｡

I.Lこの臥成で,Table,2に示す粒々の_pH ゐ芯街液を

~仙 .卜2こ埠0･1210でポーラ?､〆5>ムを捉った処,Fig･
IA.1-年にil-.･す様に稚々の還元汲を得た｡ こ11Lらの各種

･ lot;

l

柾田稜三,大野 L稔 (京都大学化学轡 折

l

の還元淡を粒々の点で比較検討し,分析にJii･適の経nl

技の pTJは3.0'pfお丘であることを知った｡I,tI2,DO

の S6rensen披街液を仙 車場合の砥解放の pIZは
約4であり,半汲'電位(N-甘兼う1;極基地)は約 -I.27

V.であったC

次にこのpH2･96の場合に於て,a--d1-tmns･.aue･

ーthrinの還元淡に卑ぽす温度の影響を政討したAB.孤
姥の上井と典に半汲電位は負に移行 L',又批訂,.jは

Fig･5及び式1に戻す様に蔽映的に増加した05obl:
ら300の問の扱高の温度係数は,､約 2.7%(50)から

約 手･6%･(390)である｡従って250附近で取舵の膨

宅劉こ基く誤差を士1%以内に留めるには,道元弧比を

少くとも 土0.50√以内に保つ必野がある｡智者呼のLJi!
立法では 25土0･50にr塊定ナ声｡
･p事!2･97の緩街液を用い,上述の唱解放組成で,

125土0.2｡に於でトi-dトtrans:alleth'rinの粒々の地
腔に放ける扱拓を測'li!した勉,ーその閑風土Fig･6及

1び式守に元す様に,箆捺軸の取成を通る拡祝で剤 )さ｣
れた｡従って比の関係式をmい逆に政市から問脈液中

q,サーdl-I;anslallethrinーの也皮を知ることができる｡
一般に∴立体異性体中光学展性体のポーラ.pグラム

t岬 -であるが,幾何異性体問ではBi･る切伽 ;あるo

all示 rin･には 16の理論立体典性体が考えられるが.

幾何異性体としては,所謂 とis及び tra'nsの二組で

ある｡分別ク.,マ1.グラフ法によ.? て措き呈した dl-

cis,traILs-,dl-cis一及び dlIra.ns-al!ethrinのポー

･ラログラムを.a-dl-tfanS-allethrinと同一の粂F'4-･で
振った批 Fig･7及び Tablè1 に示す様に,汲形.

･半枚電位及び改床と野市の関旅の何tLも同T･であう年.
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縫ってBi離し易い aidl-trユnS-allethrinを alleth-

rin のポークt7グラフ分析のまち地物fTとしてさしつ

かえない｡

以上の諮枯Biを考出して.allethridの分析 操作を

次の校に決めた｡ 60mg内外の粥料を,10ccの)

I?.フラスコに正碇に押収L ethylalCoholを加えて

110ccにする｡■この節破 1ccを栓附粥験矧こ亭傾 し,

これに e-thylalcohol4ccと M/5(CEI,).NBr

液 1-ccを加k/,ノ次に pH,2･97のS6rensenの絞街

液 4ccを加える｡-板没後,陽極水銀を入れて予め93 7

･附近に調節し七ある電解掛こ入れる｡直ちに水素を通･
じて混在する酸素を追い出す｡設街液を加え七もら30

分後に;水素の通人を止めて23土0.50でポーラ｡グラ

ムを揺る｡illethridの告知 ;23% 以下の工業剃晶

になると,氾在する不純物のために一般に還元波が不

-'野際となり,作図が鞘邦となる｡-この様な粥料では,

問解椛rflj.ニー定立の a-dI-trams-allethrinの純晶を

特に加えて,明瞭な按形の還元没を得る様にする｡か

くして得たポノラ｡.g'ラムは Fig･8に示す作El法に

従い扱高を測道し,同位な操作を行って作成 した

a･d1-trams-allethrin の純晶の壮健 と粒高の開路式

(式3)からallethrinの倉並を求める.′
この方法の栢虻を知るために次の様な検討を待ちた.

allethrindRt7mに爽推してくる可慣性のある中間原料

貯ま近縁物fTであるd.I-allethroione(I),3-hydr一

･oxy-8-no.nenel2,5-dioneの dlJeis,trans約-弱

酸土スチル(粗品;ⅠⅠ),Jlhy_droxy-8-nonene-2,51

dione (粗品;ⅠⅠⅠ), ethy1-3-Oよo-6-heptenoate

(ⅠⅤ),allylacetone(Ⅴ)'pyrltValdehyde(Vl)I

及びdl-Gis-(VII)及びdl-trans二筋Jgu'懐くⅤⅠII)の 1

ポーラf･グラムを上述と同じ条件で払った｡dl-alle-

thJrol｡neのポーラ｡グラムは Fig.9の Ⅰ･に流す /

様で,その半改冠位 (N-甘来信稀恭狐)は約-1.45V.
であり,allethrih の半汲電位より約 0･2V･現であ

ち.a-dトtrans-allethrip巾に dl-allethrol占ne･が

節 17放 ･

入る阜Fig･9の ⅠⅠ及び lH に読ナ純に alleth.
rinの拡散問流の椀斜が立って くるi そ して dト

allethro16nさ があるLi以上になるとnn附に2段淡を

示した.こゐ掛 こ拡散'･t;流の械斜が立つために.上述

の作図法によって allethrin血を戒めると, 伐分か

低い伯が和られる｡比の均分の誤芸は Table8~に/7訳
す掛こ.dl-allethroloneの正が allethrirl'.と同モ

ルの場合で -7.5%,1/2モルの切かご-6.2%,又1/4

モルの場合で-4.4,00'であった｡(ⅠⅠ)-(VIIT)の物

質のポーラもグラ_ムは Fig:10及び11に戻す枝で

二0.1から1-1.6V.のmでは何れも逆光蛇を流さない｡

然し乍ら allethrin の還元払こ彫坪をJjえ.ることも
考えられたからこれらの物質を適当に調付した和々の

合成試料をつくり,そのlflの a-di-trams-alletllrin

を淀正した｡その結果は.TAT)1C7及びDに茄ナ様

で,宍掛こ工業判晶中の allethripをう正広する均介に.

これらの物質の影野を徴収する必軌 ま先ず叫 ､｡
次に胡追考のことなる輔々の nllethrin のエ黙野2

品を,上辻の方法で党放 した｡Jlその一例を77;す｡柑
'られたポーラTl〆ラムは Fig.15及び 1(;に,7訳す梯~

で,何れも作図が可偲な粒形であった｡夫々の'B正続

射王TL11)lelOに示す枝である｡顎にこれらの●粥晶

に-Etj三並の α-dトtr.lns･allcthrin の純品を加え位

放した知.添加 a･dl-tranS-allethrin丑と斑放班与
は TablelOに示す様にrtく一致した｡

以上の印から,若紫等がこ にゝ捉'Bする'jt証紙で,.･

コ二環胡晶をLJ'mutする際弛ずる誤差は.大部分の粥料で
は.衰験誤差内と考えてよい｡､怒 し乍ら未反応 d1-
allethroloneが多血に分まれている粥粁Cほや 代ゝ

い伯となる｡これの和正に耽いては日下検討中で,追

って堀米する｡

本研究は武尉三吉教授の御指217)で行った｡こlに孜

謝す畠｡l又,{研究ぎFLの∵部は文部省科学試験研究柑 こ

仰いだ｡

ltisremembered､thatthe staff oE_this
l
-laboratory has made inl･eStigations onthe'

chemicalestim'ationLof'thecLrectiveconstitucnts

inther)atural'p'yrcthrum月ower.､TheprcSent

altthorsintendedtoinvestigatethedctermina-

tlon/oEthenaturalandsyntheticpyrcthrihs

from the-standpoints (1) Of determining

pyrethrJnslYithoutbreakingtheesterformto

｡biainasaccurate values aS possible for

1"'ologically 如tivematerial,.and (2)̀ off

incrc.lSizlg thee爪ciencyoftheanalysisby

ntloptjng suchphysical methodsaspohr0--

.graphyandspectrophotomctry.Thi岳 report

describesthedctcrminntion oL allethrin by

polarographlcmethod.

.A remarkableprogresshagbeen madeir)メ
r_ecenty6･arsin･thesynthesis(.Ipyrethrin'S･

'EspeciAlly,.allethrin hasJbeen synthesized
industrially,andhasvastpossibilitv､ofbeing.
plltintopracticaluseinthenearfuture..lt

isearnestlydesired onthisJuncturethata

precisemethbd ofdcterrninationofallethrin

intechnicalproducts.' which would I)cflと釦

boththe-studyofsynthesis~a11dtllepraCtlc.ll
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production,Shouldbeestablishedassoonas
I

possible:I

S.ⅠIe-strin.andk.A..Lord(])describedthe

spcctrophotometricdetcrminatiorLof'coloured

complexdeTivc.d'fiom.allethrin,andT･B･.I
Moorc(空Jdeyelopedamethワdinwhichallethrin

lsreactedwithhydroxylamineandtheexcess

òfl九ehydroxyl;lmineisthendetermilledby

measurlng J'tsredtlCingeffectonpolyvalcnt

mchlscither'bytitratTonorc'olorimetrically･∫

'mchydrogenolysis.method(anditsmodifiC'a･

tion)JlaSbccnproposedrecciltlyasatentative

TnCthodbyF.ti.LaForgeetal(3).Althoughthe
ituthorshaver)ottraced these-methods of

analysisin comparison with the authors'

｣'olarographicmethod･they-'seepl･tObemuch
Compllcatedinprocedureandthei_rfundamenLtal

l汀inczplesarer)ot-withoutquestion.

Ontheotherhand,it'hasbeen.provedre-

rc)ltlybyR.Yamada-ctal.く4)thatcrudealle/

thrlnsarcreducedatdropplng lperCuryCa:

thodc,thatthehalf-wavepotcntiaLisabollt

-1･23Y..;tndthattherelationbetweFnthecon-
fentr･1tions年ndthe.waveLheightscanberep-

rcscntcdbyalinearcquati乙n.They,as､a_r'sult

oLtheseexperiments,indicat-edthbpossibility

oLanalysing allethrin′qua'ntitativclyhythe

J,Olarographicmethod･They･howcvef･made1-0
investlgaliononapureisomerofallethrinand

-neitherthey.referredtothedctertminationof
allcthrinintechnicalallethrin.;

IThecurrentlvu占edrilethムds6fanalysisLot

standardizatioziof.､pyrethrum ､products_are

Scil'sand Iやerfuryrreduction methods･The■
authors'experiencとS'haveprovedSeil'smetho d

110taPPli甲bleto-techhical allethrin･ T hi

･lPpllcationofmercury reductionmethod t o＼
tlllcthTlnseemsoflittle m ean享｡gJnprl.nCi p le'

･llthoughithasnotbeen actually applied by

I theau'thors.
_ヽ

Itis reportedthat ･F･ rL T･aForge et al･(5)

r乍Centlysucceededin separating .an isom er of
/

-allcthrin(α-dトtrans-)as p ure ､cryStals, w hich

meltsat50･5-51〇･With 禦 s p.Ore crystalline

isomerasstandardmaterial,theauthors'invest･

igationoLdetermininga.llethrinwascarriedout

T,ypolarographicmethod･Thismethodga'vetheヽ
rL･llableandsatisfactoryreSdts,andisbelieved

1

＼

morecQf)venientandlesstime-consurn王rigthazI＼
thosetnethodsmentionedabove.

Ⅰ二pot.AROGRAⅡ OF α-d ト tra n s†I

ALLETERIN･

l･LPreparatiふnofSnpportinを 軍Ie,ctrolyte
Soltltion.I

Theeompositioriofthesupportingelectrolyte

Yamadactal.･(1),andisasfollows:
Ethy'lal占ohol(50%),an.d h/5(efh).N占r

'solution･(10%),andbuder,.solution(40年.). ･-

Asstated inlaterparagraphs,thetypical

rcduction wave'can be .obtained in thisI.
-composition of lil;e､.supporting electrolyte
.solutionl.Itisalso'seen､whendibxaneisused

asSolvent,insteadofet.hylalcohol.

･2･ InfltlenCeOfPIIonRedtLCtionWave.I ■

Thepolarogramsofa-dl-trams-allethrinwere

taken,withtheaidofvarious､buffersolutions,I
-by.the method and under the Conditions

rdescribe-din1ofIII.●The.result､isshownin

Fig.1-4･ThevaluesofpHh the丘gurcsare

.Fig.1:Polarogramsof16×10-IMa-dl-Erans
allethrinreducedat-diLfcrentplivalues:II
I(ptll･15)beginsaト0･57V･ⅠⅠ(pH2･15)begins

at-o･57V･.lit(pr!2･96)begins-at-0･5811_･･
′

ofthehuLrersolutionadded.TheーlVaVeforms

werediLrerentw.henPT II 1Was1.15,2.15,2.90;
and3.ど)7,althoughthepolarogTamSinevery



Fig.2:Polarogramsdf1(;×10→M α-dl-

traTIS-allethrin reduced atdiLrerentpH
values:I(pHg.97)h-eginsat.-0.57V.II
(pH5.01)beginsatTO.56l･.ⅠⅠⅠ(pH5.95)
beglr)SatJO.57 ･ヽ.

/ Fig.3:PolarograTT7SOflq､×10-1Ma-
d1-tr.lnS-aliethrinrcdtlCed atdifferent

ptlllalues:I(PI‥6.90).hcginsか∴-1.
07ヽ･.lI(PII8.14)beginsat-1.09V.
･ⅠⅠⅠ(PII9.19日)egins､at-1.10V.

E.lSeShowedone-Steprcduct主on:Asthevalue

oEpllincreased.the'reduction･potential*

*Thepotentialinthisreportisshowz]by
NICalomelEle占trodestandard.一

l /

Fig.4:PolaroふamsdflG×10-1M α-
1 dl-trams-allethrinreducedatdifrcTCnt

pH values:I(pH′10.12)1)cginsatll.12
V.1日 pH､lO.B6)begins.lt-1.13V.Ill

(p一112･12)hcgipsa卜 1･15V･

shiftedtothenegatil･Chydegrees,andthe

-wave1-eightdecre.lSed.WhenPIIw.lS1.1.E=J,the

rhaximum appearcd･WhenpH IVaS2.t)6,plI
こ OftheelectrolyticsoluticnitselflVaSaboutI

_4, 一and thehalf-1VaVePOtentialw.lSabollt
-1.27Y.

WhenpHIV甲 5.01,thepolarogramsholVed

two-stepredtlctionTLn(=tissupposedthatthe

､ Brstwaヽ;eWasduetotheredlletionmechanism＼
statedabol･e,and thesecond lVal･e,tOtlle､
reductionmechanismWhimpHwasbelow5.95.

ThelVaVeformandthewaveheightinttlis

pdlarogramdidi10tChangebytime.

WhcnpH was5.95,6.90,8.14,9.19,10.
1L',10･86;and12･21.thepolarog.ram主 again
sholVedone-stepreduction,hutthelyaヽ･eforms

inthese.WerediLrcrcntfrom theonestinthe

cascsstatedabove'andthercductiontpoteptial占

lVentfastintothencgatil･C.Amongthesecases.
how_ever'thediLler7ricesofwaveform,and

waveheight/wereno-Ivery great,and the

'-reduction po.ter'tialshifted/チlittle to the

negative-bydegr占esas the value of pH

increased.ー~`

Thechangeinthemodeofreducti(lnfrom
onesteptotwosteps,andagaintoonestep

､ 109
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aLCCOrdingasthevalueofpHChanged,appeared

veryoftenin.theLreductionatrtliedropping

.ra-dical.Theauthors,aftercarefullycomparing

thosepolirograms,andconsideringtheeasiness

ordi銭cultiesinmeasuringwaI,ehcig1-t in

respectilfecases,chemicalstability in the ･

-1electrolytic､solution,andノOther elements,
decidedthatthevalueoftpH ofthebuffer

solutiollusedstlitablefortheanalysisis二3.0
0 rthereabout.-

3,TEffectof TcmPeratllre-On ~RedllCtion
Wave._

IThe.temperatureis highlyiD8uential in

polarogr.aphicanalysisJ二A_stoholVthetem･･l
peratureaLrectsthedimlSioncurrent,I).･IlkoviE,

Ⅰ･M･L(olthdLrandJ;J･Lingane(6);have.pointed ∫
outthatlaSthetemperatureriseslthediLrL-1Sion

coemcicntoftheredltCtaT】tincr_eases,andttlC
dropping mercurybeeotr.esless viscid and

casicrto droli,.Iand, toge-ther with other
elements,causethedi飢sioncurrenttogoup.
Thcpolarogram? of a-dl-trams-allethrin

were'taken-atvariousIdegreesof.temperature

hythemethod_showninIofIII,whilethe

concentration and the .cbmposition-Of the

electrolyticsolution､ycr_ekept.constant･The

ivave坤 】咋 incrcase叫 nearlyLinproportion
totheiI】CreaSeOftemperature,～asshownin

Fig.5.

㌧(.ttzu)一tIBpHât!̂

01

9

8

7

6

iZg

8 10_18 20 25

TムmperaturcでC.)

0

3

0

0

0

4

3

-
2

(02,7
)
3tIa
･IJn
U
tt0
叫SnB
!q
J

OU
O叫一.
I
:
U

叫

P
tZI

diffusioncurrentOf16×lollMα-dl-trans
-

allethridatdifferenttとmperattires:○,indi-tateswaveheigllt(lmmwaveheight-
3
.
Oi)×10~8A.
)

i●,
indic,lteSinclination
.o
fdi血sioncurrent.

110二
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Thetheoreticalequationof･thecurvelsaS

below, ′

id-0.158T+.5.08日･･- ･･･(1)

InthiseqllationidshowstheWaveheightin

centimetersandTsignifiesthetemperaturein

C_entigrade.Underthesecircumstances,there-

fore,,thepositive_temperature'coe爪cients'of

waveheightvariedbetweenaboT.lt2.7%atLr;JOC.

and主bout1.6% at30oC.i

'AsshowninlFig.5, theinclir.atiorLOf

di恥sioncuirent(∠α)in'ereased二ljrearlyasthe

temperaturerose.Ontheotherhand,thehalf-

wavepotentialwentgraduallyint_othenegat舌v.

asthetemperaturerose..

Corlseqtlently,fromtheapalytisalvlewpoirlt,
jtisevid印tthatthetemp甲ature.Shouldbc

cpntrolledtoatlbast土0･50C･;or7,etterlin
ordertokeeperrorsduetothetcmpeTaturC

effect､Y;ithin土 1%,whentheLtemperlurei･S2i-.o
C.orthereabout.

4.LRelation hetyeen Concentrations atld-

WaveIIeights･

By themethodand underthe conditlonsl

descritxdLinIofIIT,therelationh占いyc6n

thteconcentption声andthewaveheightsof

α-dl.-trarlS-allethriziwasstudied,andthereslllt

obtainedisshowTlinFig.6.

(.EU)･1tIB!aHât:kr
3

.
0,0

･･
1

3
u

巴lnUuO
!SnB
!
C
J

OtZO!一t!
tt叫Pul

02-481216
/
20

Cムncentration(10-4M)I

Fig.-
6'.Waveheightsandinclinationsof
′diffusion?uTTentOf16×10~4Mα-dl-trans-
allet'hrinAtdifferentCOnCentrations:
.
0
,--indicateswa-veheight(1mm.waveheight
ど3.
09×､10-
8A
.
);

●.
.indicatesinぐlinatiもn I
ofdiffusioncurrebt.
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'こ

The叫 ndnrd-theoreticalcqu･ltionobtained

dTOSSeStheaxlュoLcoodinntes.ltZeroPOint,
andZsastRloly.

idl･-0.I;X;.lC]+0.019････--(:I)
where,idlisthell-al･C.heightincentlrnetcr,
andClistheConccntrationshowninuhitof

lO→M.Therefore,the･lVaVe_helghts チre

proportionalto the concentrations一and the

calculatedvaluesandexperimentalvaluesare

almolstthesame,withpossibleexperiniental

errorsconsidered. Conversely,.therefore.the

concentration ofa-dl-tr今nS-allethrinin the

electrolyticsolutioncanbecalculateやprecisely

LrohthelVaVeheight.

Theinclination ofJ'diLrusion current, as

shownin Fig.6,increased exponentially as

theeonccntrationincreased. /

Thech･Ttngebytimeofthereduction仰avit

undertheconditionsdesIrih6dinIofIIIwas

studied.Neitherthもwaveformr)orthelYaVe.

heightshoweda.nycharIgeafter12hoursa卜
2;I)土0.2oC.

ⅠⅠ.PoLAROORAⅡ OFTEE.GEOHETRI･

cAI.ISO虹ERSOFALLETERly

when thegeometricalstructureofster'eo

isoTPerSisdiffcreT.t･thereductionwave,in
mostcaseslappearsdiLlercntasisknoWnlbut

theopitcalisomersshow thesamereduction

lVaVe.Now,ifthecydopenteno｡eringisa

plar)el there are theoretically 16 isomers
(Possible･forallethrin)IbutLamOn_gtheselthe
twogeometricalisomers,whichareduetothe

tisalldtranseonGgurationsofchrysanthemumJ
monocarboxylicacid,areinvestigatedherc･.
,ThepolarogramsweretakenofdトcisltranSI
dlJcis.andLdl-transisom6rsof'allethrinby
themet･hodandtlndertheconditidnsdescribed

in1ofIII･Inallcases･the､Yavef''Tmand
thereductionpotentiarareidenticallVithtl10Se
ofa-dl-trams-allethrJnasshoIYninFig.7.The

half-､val,epOtentialsandtherelLltionsbeいveen
theconcentrationsandthelVaヽ一eheightsare

sh(JWniTiTable1..

Itissafely,therefore,surmisedtllatthe
relationhetwcentheconcentrationsand the

iv.1VeheightsJnthecaseofa-dl-trams-allethrin

representthat.oLtheotherisomersofallethrin･

Consequently,㌔itis IYise that a-dトtrans-

allelhrlr),whichcaneasilybe･ohtaincd.lSPure

Fig.,7:p-olarogramsofgeometricalisom-
crsofallethrin:Ⅰ(αi l-tmns),ⅠⅠ(dl-ds,
trams),ⅠIl(dトcis), IV (dl-trams).Each
concentration is 16xlOー4M. and each
polarogrambeginsat･0.80V.

Table1:flalf-WavePotentialand,Itelation

l】etWeenConcentrationsandWaveHeiglltS
ofGeometricallsomersofAllethrin.

Is(lmerof
AIIethrin

Poatlcfn:革ITveドgJSaln3違einoinr呂Eot.nvssecan?d
αJl-trans

dl-cis,trams
dトcis

dl-trams

ca.-1.27

ca,-I.27

ca._1.27●

ca.-I.27

id】-0..EⅦ3Clt0.01!J

id270.{).,I)0C2+0.0:lO

id3ゴ0.i')47C3+0.044

id4=0.564c--0.1170

crystals,ShouldbeusedasStandardmatteroL
thepolarograpll阜cdeterminationof-thetotal

isoTpersofallethrin∴

ⅠⅠⅠ.QtTANTITATエVED玉TE77.hl)ⅣATION

OFAt.LETII77.IN

ThefolloTivingisthemethodof(letermination

ofallethrindevice-daftertheal〉ol･e一mCnti'oned-

inヽ杷Stigations'andthestu(lyof･the_accuracy

ofthismethodwithvarioussamples.

I.Ⅱetho丘ofanalysis･

a･ ApparattlS ･ ,Inquautitative analyses,
generally. the multiplying power'of the
galヽ･anomct占r shunt is adjusted.･andIthe
coe爪Cientisdeterminedforthelatercalcula二

tior!.Inthecase-ofallethTiT7,however.the
difrereneeinthemultiplyingpowerresultsin
thedifferenceofthewaveLorn,whichCauses

lll
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_ cTTOrSintheconstruction.Itisrecomrhened,-′
thererore,thatthemultiplyitlgpOIVeriskept

- conslant･andthesミmplesaretakeninsucha
way thatthe･allethrinconcentrationJin the

fllcctr,olyticsollltiorriskeptwithinthe-given'
rangein allcases='Furthermore,thelwave/
,form differsIViththe＼characteristics.ofthe

galvanometer,whichnecessitatesth占一experiJ

melitcrtoIjewel1号Xperiencedwithtlleappar･I

=LtuS..

･TheclcctrolyticcellisoLthesametypeas

uscdl])yM.NAkaiimaetal･(7)_inquantitative
.lnalysis.of'BHC･This cellcan.keep the

tempcratureofelectrolyticsolutionconstant

easily. 1

b･ Reagents･ ＼ .㌔
･TllereagCntSmu'stha一,ellndergoneablank

tcstand shown 'no reduction waves. Itjs

ncccssarythatJthisblat71ktestshouldbedone

cヽ･crytimethe,reagentisuscd･t

l)Etl.ytALiohol:Ethylalcoholofhp.7̂8o

fromwhichaldehydeshavebeencornpletelyre-

moycdinthellndermentionedw早ylSuSed･Conch･

ISulplluricacidandwaterisaddedtoalcohol

(pr叩Ortioi):H2SO45.cc･,H2020cc･･1lcohol1litre),
.1n｡山stilled.T｡the･distillate,silver､n享trよte

.Tudl'OtaSSiumhydroxideareadded(Proportion:

メ .̂gNO310ど.,KOH'1g.,thedistillate1litre).
ItndafterseveralhoursTboilinglSrCdistilled.

･.1m2m'O:lu/i"her::';dTirs'霊 ''eod"こyTe,:rcaf-芸teatlhlだ
.zationfromalcohol,anddissolvedintodistilled
ーlγater.

･′ 3)BuNer solul''on:-S6rensen'sp sodium●
′citrate-hydrochloricacidbllLrersolutionof
さH 2.97.

4)ttydrogen:QxygeりisCompletelyremoved

bcEoてchandやy･らassingit/hrough,atleastaye
pyroggrolwastiingbottles(10g･ofpyrogarol
isdis50lyedinto〕OOcc.of~saturated.KOHor
'NaOHsolution)･

･_5)McrCury:Me'rcuryusedatcathodeand
anodehas*beenpurifiidbydistillation,after＼1
beir唱IVaShedwithnitricacidsolutior)･
C.Procedtlre.I

､ .I)'Samplewt'thAZZeilm'nConEe''tふみ㈹e'about

75%･･
About60rhg.ofsample(weightmustbem6'a-J

112
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sqredaccurately)isplaeeainユocF.measuring

8a*,and is･padelup toIOcc.,with ethyl
alcob(ll.0m盲cc.ofthisstocksolutionistaken､

inatesttllbeCarrylngaglassstopper,added

.with4cc10fethyl･_alcoholand1cc･ofM/5(CH3h-

NJ3r'solution.To･thissolutiop,4cc･ofhuffet ∴′
solutionisadded,shaken,andpouredintothe

eleEtrolyticcellwliich hasLbeenーCOnlained

anodemcrcury･andofwhich･temperature,kept /

at25土0･5oC･Whentheprocedur,cis;over.

dissolvedoxygenisremovedfromthe?Olution

at2;I)土O.5oC.bya-stream ofhydrogen (too

′strong a'rush of hydrogen may causethe -

electrolyticsollution to-evap,orate)･ ThirtyII

Jninuteslater,afterthebuffer solution is

addedlhydrogeliiscutoLfJaridthepolarogram

､is■takenat25土0.5cc.I
､2･)SamplewL'ihAZZethn-ncon'enLbelow abbNL

､25%.･

As,statedlater,whentheallethrin content

jntechnicalallethrinisbelow25%,generally..
thewaveLornjsobscure,andtheconstructiorl

ticeomesditBctllt. Iftheexperimenter-伽ds

olltIhy the㌧above-m-entionedmethodthatthe'･p＼
S叩 pleI)elongs､t-othiscatcgorylthercf9relit I
isadvisableforhimtoaddacertainamount

ofpurea-dl-tra'ns-allethr_intotheelectrolyticII
solution so､that〆hetypical wave can lle

obtained.

Abollt60mg.ofsample (weightmllSt.be

.measuredaccurately)isplacedinlOcc.volume-

tricaas車,andismadeuptolOcc.withethyl
･alcohol.Onecc./ofthisstocksulutionistaken.
illatesttubecarrylng aglas亨StOPPer●･tan°
addedwith4cc/.of10-dM a-dトtrans-allethrin
如 ylalcohoILSOlutioh,and1cc･of44/5(CH3)4.-
NBrsolution･ThelaterprocePsisthesameas
inthecasTestated-abovF･
Thelvaveheight･ofthepolarogramthus
-'obtained is measもredby･therOnStruCtl'on､
methodmentionedbelow.Theconcentration
ofallethriniscalcuhtcdfromthe-measured
curve (equation3),preparedt'y'the;imihr
processinpureail-trams-alleth'rin･-
d._nlethoaof斑eastlrlngtheWaveLXcight･
TIle･metllOdofco】1StruCtion.､is.I-earlyt1-e≡言i
sameastheon,ebyR･･Yamada･ctal･(4)t̂s
indicatedbyFig･8,aslopeユin?isdrawn

l

.ヽヽ
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＼

Fig.8;′Methodof′measuringlVaVeheigllt..
i7

throughthecenterofoscilations.AstraightI
tallgentialline(AI】)isdrawntotheslope

lineindiffusioncurrent,andanotherstraight.

tangentiallil-e(CD)isdra､vnai.thebending

attheLootinparallelwiththeline(Ari)･

Thcn･astraightlincくF･F))は dra_､ynthrough
thepointofhalf一ⅣavepOtとhtial(M),anTdthe′■

points at which t1-isline(EF)･Crossesthe
alreadydrawn,two lines(ABland CD)are

mar:､edGan-dIIIreSPeCtively･The･bi畠ecting
linesoftheinters吋 irrg.angles(LFGAand∠･

DHE)arethehdrat,n,andthepointsatwhich
thoselinesintersecttheslopelinearemarked

Iand､J,respectively･_Theノperpendicular

distance-T)etweenIandJ,i.e.KL,isthewa､･C

height.

Next,ーinordertodeteiminetheinclination

of the diffusion current, tIle degree of

jntcrsectingangle(∠a)madebj･theline(AB)

aridthehorizontalaxisofthiscurrent-volt.lge

.curves,isdetetmind.
2. PolarOgrmSOfRelate丘Compotltidsof

AllethrinandInfluenceofThoseCompollnds

onReductionWave0fa-dトtransJAllethrin.

ThcresultofthestudyonthepolarogratT)S

oLthel'ntermedintesubstance_S(SamL･Lc5-)3

of20EExperimentalPart),whith-might

contaふin.lte'thetechnical alletl庁in in the

proeeSSOLitspr()ductionlisasfoHo､ysこ

Thepolarograrr)ofallethrolonetakenunder

Fig.9:Polarograms of fll･allethrolone

and.miⅩtllreS,OfLa-dlJtrans-allet71rinand
dl-allethrolone.:I (16×10ーlM dl-a】leth-
rolone).,ⅠⅠ (16×101 M -a-dl-trans-
allcthri.nI4×●10~一M dl-allc.throlone)'III ′
(16×10勺Mα-dl-tr;tns-allethrin+8×10~4M ､
dl-allethrolon-e).PartムfAindicatesdト
allcthrolone,andpartofBindk･lteS αJ1-
trans-allethrir).Eachpolarogmm begins i
at-0.79V.

theconditionsdescribedin.1of.ⅠⅠIisshownl
I

inlofFig.9.Thehalf-wal･CPOtentialof

illethroloneivasaI,out-1･45V･'whicllWa.S
furtherinnegativethatlth上ofallethrin,by

about0.21,.Thepolarogr･lmStakenof the

s_uliptances.ofSample6-10,]2,andLl3蕪 er
thesameconditionsare~illustratedinFig.I

10,andll･Theydo'notsho†-therbductiol
､wavebetween-0.1v.and-1.6V.,butit∴is

supposedthattheyn-ayinLluencethereduction ･

･､･aヽ,eofallethrin･Jrithlsser!sctmanysamplesI
Wcicprcpa.red vヽiththosesubst･lnCC･Sin ･ヽarious-

proportionsl and a･dl-trhn畠-allethrin wereII
analysid.Ethy1-3-ox0-6-heptenoate,pyruv-

aldehyde,and dl-Gis,trams-chrysanth.emum･
monocarboxylicacidhavenoinfhenceatal1,､

asshownlin.Table7･ // A,

a.Infhenceofd1-allethrolone.

ŝindicatedbyF.ig･9Iand12whepdl-

allethrolon9Wasaddedtoα二dl,traワS-allethrin･＼
thediErusion current.ofa-dl-trams-allethrin

becamesteeper･ Accordingasthe.quantityof

l13

/ ､

/
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ⅠⅠ
ⅠⅠⅠ

〟

♂

掛川けト
ー

Fig.10:Polarogramsofrelated compou一

°ate),1Ⅰ(crudempatterof3-hydroxy-8-no-nT
ene-2,5-dione),1ⅠⅠ(Crudeーmatteiofdl-
､Gis,tr如S-Chrysanthe品Ium-mOnOCarboxylate
?∫3-hydroxyI-8-nonener2,5-d,lone)･-∫Each
concentration is16×10~4M,andeach

polarogrambeginsat-0･09v･

I Fjg･ll:PolarograhlSOfrelatedcompounds
ofallethrin:,I(pyruyald'ehyde);lI(ally1-
acctone),ⅠⅠⅠ(dl-ci主IChrysanthemum-mo一

I'n9Caboxylic_alcid);IV (dl-tra'ns-chrys-
anthemum-monocarboxylic acid). ∫F.ach

･_conce-ntrationis16米lo-4Ml･lndeachpolar0-､･
grambegin畠at-0.09′V.

dl-allethrolone increased,theinclination_of(.
diLrusiollFurrent(i.α)in占reasedexponentially,_

.In°tileddublewaveappeared.Thc丘rstlVaVe

lyaSduetoLr-dl-trams-allethrin,andthesecわnd

･WavetOdトallethrolonefandthetwoco一-1POunds

､verecl.earlydistinguJ'shable∴Inallca等eSJthe
I.reduetioI POtential･of■a-d1-trallS-allethrin

iemained the same asinthe.case ¥̀-dl_

trams-illethrin alone lyaS teStCd. Because＼
theLdiffusion currentof:'a-dl-.trans-allethrin

､一becamesteeper,the YaJeheightcalculated
out by the above一叩entioned Construction

methodI＼became a little lower･-NamelyI

･asindicat.ed by.Fig･-12I thewave height

.･114■ノ
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ConFentlationof-dl-Allethrolo'ne(101M)･､

'Fig.,12:Differenceb占tweenwaveheight
of.a-dl-trams-allethrinalon占and lVaVe

heightlVhendl･alletllrOloneisaddedtoit,
andinclil-ationofdiLlusioncprrcnttlEa-
dl-trams-allethrin-whendlTallethrolonels
addedtoit:Concentrationof.eacha-dl-

trans-allethrinis16×10-1M.0,indicates
difrerence ofboth,lVaVe heights (1mm.

waveheightI-声･09×10~芦A.I);~●,indicates
inclinationofdiffusioncurrent; -

1
decreased exponentially.Inthisgrapl1,the
left longitudinalaxisshowsthe-difLcrcnCe

betwe.enthe､vaveheighto'fa-dl-trans-allelhrln7
alone_andthewaveheightwhendl-allethrolonc

wasaddedtoit.lnthesecases,Ithe-errorof.

determination òfallethrinwas from about

-4.4% toabout-7.5%.

b.InfhLedceofdl-cis,trans-Chrysanthe- T
Pllm-mOn9Carboxylateof3-hydroxy-8-non-.
ene-2.5-dione..

Asindicate(事byFiti･ユ3,whendl-cis.trans-
chrysanthemumTmOnOCarbroxylateof3-hydrl.′

oxy-8-no,nene-2,5-dione(samPte6)wasaddedto

a-dl-tram.S-allethrinlthediLrusioncurrentoL
α-dl-trams-allethrinbecame●･steeper/ Asthe

-qtJantityofSamL,le6increased,theinclination

ofdiLrusioncurrent(∠a)increasedexphnen-

tially.Ontheotherhand,however.ostensible

diffusioncurrentincreased,too.Ifthequantity

ofSamL)Ze6Showninmolarconcentrationwaslr
lessthanhalfLofthe.quantityofαidl-tran･S-

allethrin,ーthe wave height.obtained'.Was
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ConcentrationofSamL･le6(10→M)

Fig.13.･InとIinatiollOfditrusioncurreJT]t-ofi
αJl-tra'ns-allcthrin whencmdematterof∴

(u-cis,tTanTs-chrysanthemum-monocaboxyl-
ate of 3-hydroxy-8-nonene12I5-dione
(sad;plc6)isaddedtoit:Concentrationof

eよch､Lt-dl⊥tran_S-allethrinis16×10→M･ ･
●

almostthe甲meaStheonelVhena-dl-trans-
allctllrintalonelVaSteSted.ButwhenSamL)Ze6

and (ttdl-trams-まllethrin-werein the same

molar,thelVal,elleightshrIwed･theincreasel
of'al)out-9%.Inanyoftheabove-mentioned
cases,therewasnQ Change,as'shoIVn)'n,the

51in占ofT･17)lef),inthereduction potenthl
oEr̀-dl-transl.illethrin.

C.InfltlenCeOf3-hydfdxy-8-nollene-2.S･dione･

o
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JCo'r!centrationofSamPZe7(10｣吻 ).

Fjg.14:Inclination′ofdiirusiL･ricurrentQf
αJl-trams-allethrinwllenCrtidematterof

3-hydr-oxy-8-n?nene-2,5Jiond(SamL'Ee7)
isaddedtoit:CoTICentrationofe左chα-

トdl-trans二allethrinis16×10ー4材.

Ŝ･indieatedbyFig.14,when3-hydroxy-

8-nopene-2,5Ji?net(SamL,te/7),vas-addedto
ヤーdl-tran守一allethrin,tl-edlfrusio.icurrentムf
年･dトtrans-allethrinbecame steeper.-̂sthe
qtl托ntityofSa"tPte7increased'theincljnatjon

or("RuSioncurrent(∠a)in'cre･ltqedexponenti-

ally･Ontheotherhand.ho､ve､,cr,lOStenSible
dlErtTsionctlrrentincreasedtoo.lfthequantity

ofSanlPte7-Showninmolarconcentrationwas

lessth･lnhalfoftheq甲nt王tyo'fa-dl-tran守一

thes.lmeaStheonewhenαJトtrans-alletherill

alonelyaSte.Sled.But,whenSample7and

a･dl-trams-.111ethrinwereinthes.1m-e′mblarJ･.

the..W'aveheightshowedtheiLncJrea岳eof-abo'utI
5%∴ Iriany iif二theabove'-qlentio'nedcases,~
ノlhetewasnochange,･asshoivn-in-the51ine･:

ofTablei),intheredud･ionpotentialofa､-dl-I
tr;tns･.lllethrin.

･TheposslbHity･thatdl一元llethrrollinerSa〝ゆZe･

6or7,exlst･intechnicalallethrini亨･･qreat･一

^sindicatedin 3-ofJIT,there,sult;ofthe-

analysisoftechnicalallethrin'byーthepre声ent

aut､horsshowedthat_thediffusioncl】rrentOf

technicalallethrin_was steep as'comparedー

Withthatofthepureα-dl-trans二alletbrin,alld

tecllnical.allethrinlyith a low,content oJf

allethrinoften sh(lWed thedoublewave･On

accountoftheunreactcdallcthroloE占(C.a.Nム.2,
I

and3df/Fig.1.,''). AsamatterofLace,the

authors separated (71-allc･throlone fr叩 a

certain technical atletl]rln by parlition･

ehromatography.Judgingfromtheproee.qs.of

theprodllCtion,-d1-nllcthrolone,Salllt･te6or7

'cnnnot･p?ssiI･lye･ylstsom'JCh thatthey areI

inthesamemolarnsallethrin･'nleqll,e･stion

islthereforelthecorrection oEcrr{汀SIC･lllSCd

･bydl-allcthrolone,ヽvh王chisnoヽvttnde.rsttldy.～
3.R.estLltsoEDetermination ofAllethrin

inJTeelmical Allethrins and Analytical

VahleSOfα-dトtrallS-allethrihAddedtothe

セeclmicalAlletllr)'ns.I

Tcchnicalllllethrinsproduced by 1.･arious

makersl'othinJ･lPanチndtheU･S･A･have.

beehanalysedhy themethod昌taied･inrbf

Im As.ir･dicatedby Fig･,15_and 16,.theI

ieductionwavesshowedstlchwaveformsthit-

thewavelleight-could bemeasured,by the

aboye-mentioned→method.I
I Next,･､theanalysesl托reconductedIafter

adding somequantity of pure &-dl-transr

nllcthrinI(I.the.technicalallethrin. ŝ the

･result･ the･q.Tantjty･of added a-dl-transr

allctl-Tin add tl-canalytical ､,alu甲 agreed

fairlywell,Withsomeexperimel】tal●errorsin,
＼.辛The_polarographiとdetermination10f･･dl-:
'allethroloneaildthedetailed stlldyhOnthe

∴innuepcptopdl-allet.hro7or･eupohtheredue二

･一being continued,j nd ､vill:～probably +7滋･･published･inthenextreport.●

115-
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C9_nSideritlon･

As'maybejudgedbytheabove'-mentioned

factsandthere亀tlltsof.thestudymenti.onedin'

2.ofIIl,ifbythemethodoLdeterrmination

of､allethrinintroducedbythepre主entauthors,
errors.whichmaycreeplnarekept)vithinthe

experimentalerrorswithmostofthesamples･

whenunreactedallethroloneexistinrcompar-

atively!argcqtlantity-inlhesarnple'errors
donotexceed-7.5%.

節 17･胡

.,I

Fig.15:Polarogramsofsometeci一11ical
aue伽 ins:No･1(allett-rimcontentis19%), 二
No･2(allethrinc-ontentis28%),No∴i
I (allethrincontentis39%),No.4(allethrin

･contentis51,0.I)･EachllumbcrCorrespond
tooneofTable10,arid6mg･ofsample

)'S_containedlrteach10cc･of_clectrolyti.c
solution. A indicatestheexistence of

tlnreaCteddl-allethrolonc･Eachpolarogram
beginsat-9.79V.

(

EXPERI虹ENTAL ノ

]･- ApparattlS.

A Heyrovsky-Shikata type polarograph

(madeby YanagimotoSeisakushoto･)一､vas,
eqmployed.Thesensitivity of galvanomcter

employedwasinallGas.es3･09×1018Aヽ per

mm.pern).Thecapillaryconstants,measured

-at-1･αV_･in clectrolytiesolution~me占tioned′

inIofIIJ･areasfollows;m-Tl:14mg･per
sec･It--4･42sec･perdropI'm2/3tI/6--1.398. /

2･ SampleVsed･

]) a-dL-i,a71S-Chyys.2,ZEhemum-monocarboxyLaEc

-116

ノ ノ l

Fig･'-'lr,:Polarograms､p.ofsometechnical.I
allethrins:No.5くallet王irinCOntentis62%),㌔
･No.6(allethrincontentis73%);No.7

I(alleth,in.t,ontentーis78%),No･8(allcthrin
c9nterltis86%)･Eachnuml)erc'orresJ'Ond I
tooneofTa7)lelO･一Sixmg.ofsampleis.

forNo.5and6,and4.8mg.and4.2mg.tor
No･17and81reSpeCtivcly･Eachpohrogr･lnlI
1)eginsat二0.79V. -
●/

ofdl-2-al.lyL-3lmeLhyZ-4Lhyd'oxy-2-cycloL'entel'-

Lloゎe(a-dZ-1raLns-alicth,L･n).

IThisWasobtaihed ascrystalshy coolln'g

allethrinmixtureata:,low temperatureand

recrystallizingitfrompetroleumcther(5㌧mP･
50.5一一510.

' Anal..Caltd.C19H2A603C75.46 H8.67

-Found ー 75.27 8.-79

/i) dZ-cis･trams-Chrys?nEhem'um.-monoca,boxyZ-
ale.ofdll2-aZly7-3-methyZ-4-hJ･d'oふ-2-cyctopmL･
len-I-o〝L(dl-でis.transこaEletFm'n), .
､IThisis'aslightlyyellワwishmatterobtained.

bypurifyiTlg,bymeaIISOfpartition,ehroma･
tography(8㌧theoilycstermixture,･whichhad
beenobtainedbyesteri鮎atioI!､oLdl-allethrolond

withdl-Gis,trmiS-chrysanthemum-pQnOCarhd･

Ⅹylic'chloride(9),untilthewal,eheightdidnotr
rise.anyfulrthcr(thistookLouttime.q)..l̀ts

w'aveheigh=va･S,Ias.mentionedillIIalmost
the甲me'asthatofα-dl-trams-allethrin.

13) dl-cE'S-ChrysqnEhでmサ m.0.nojWboxi･zateof･
dZ-2-atLyl-3lmethyLA Ihyd"Ivy-2-cycfopentんi-I･J

●

l
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one(dt-tis-LILtcE711･L'tl).I

-.ThislsaslightlyyelloWi岳hmatterobtained

bypurifying.hymean皇 pf･fpartitionchroma-

togl.lphy(RJ.theoilyc-stermiⅩturc,lVhichhad

bee11Obtainedbyestcri丘cationoLdトallethrolone

with dlGis-chrysanthcnlum-mOnbcarboXylic

～clllorldeく9).urltilthewavelleightdidnotrise

･anyfurther (thistOOkJodrtimes).Itsl'ave

heightwas,asmentionedlihIT.almostthe
sameas.thatofail-tran5-allethrin.

--14) dZ-i,a"sIChrysanthemum,-mo,･oca,boxyZale-

1-one(dL-trans-alZethrt'll).

･ This-isaslightlyyellowi芦hmatterobtain --

edbypurifying,by~mcansofpartitionchro-■
matography(8)I-theoilyestermixtureIWhich
had be?n obtained by estcrinc-ation_oS dl-

､ allethrolone_withdトtrans-chrysanthemu-m-

･ mono?tlrho･Yylil chlorideO)Iuntil ･theLwave

heightdidnotrisea亘 further(thistookfour
times).ItswaveheightlぬS,asmentio･led-in

II,almostthesameasthatoLa二dl-trans-
ーallethrin.

5)dl･2-AElyL-3-mcLhyt-4-hydroxy-2-LyCZopLn-

Len-I-Oneてdt'-bttethyoloTle)･

. Thiswa.sol,tainedbycyclisaiionof3-hydr-

oxy-8ln.Onene-215-dior)ewithsodiumhydroよide
andwagLisolafedasdescribedbyF.I3.La-

lFbrge(70,.bp.11つ～1180/0.9mm. →/

6) dt-ct･S,i,ans-.Ch,ys叫 かmumTm O'nocarboxy7-
aL占or 3-hydroxy-8-nonene-2,5-dL'one(m Lde m'aI

tLcr):

3-Hydroxy-8-nonene12,5d,lone,TaS eSterificd',

､vith dl-cis,tr･TnS-Chr5Santhe血1m一血 onocarb-I
oxylicacidchlorideinabsolutebenzenecont-

aining-drypyridine･I･ t
'7)3-Hyd,oxyl8-none71e-2,51dl'011e(-Idel/ta･
LLer);
l･lollolVingF.Il.Lal･lorge'SPrOCCdurc(IOJ,cthy1-.

.'ト ox o -6 heJJte110atelV･lShydrolysedlVithsod--

iu m ｣ ly d .ro x id c a 'lltheresult殖 soldtion_of二
s od iu m sa lt lVa S C,O n den sedWithpyruyaldP_hy-
d e .l t P l1 8 .0- 8.5 a r)d jheproductwas､isolatedI
.1 s d e s e r il光 d .

8 ) E " ,y Li ox0-61hfPtinoatc･
･ T h is w a s o 7)ta irle(1bythecarbcthoxylation
o f a lly l ?.c c to n c usingtheforced-condensation
p r o c c d u rc w ithsodiummcthylatc.lntlethyl

節 17炊

carbonate(ll).pp.111γ1170/14mm.I

-9) 5-Hexe〝e-210ne(oZLyEaccLolle).

＼This～､va亨.Prepared throughcthyla-allyl-′
ac占toaとetate'fromcthylmonosodio-acetoacetate

●andallyl･hromidehythe､ordinaryprocedu~re･

bp･127～132oI

JO)Py〃(tJatdelLyde(meE7Lyfgtyoxa7).

Thiswasohtaincdllytheseleniumdioxide

oxidation of accto71C an(Idistillationunder

reducedpressure(12).YelloIYJShcoloured.ヽ･iscous

liquid.Analysishypreclpitati｡nOf'2,4-di-

n主(rophenylosazoneshoIVCd81% purity.
II)dZ-Gis,i/a〝S-C7lrySanLFumLlm-WtOnOCarboxyLl'c

acl'd.I

ThismiⅩture.Wasobtainedbytheadditibln

ofethyldiazoacetatPto2,5-dimethyト2,4-hex3-

dieneandsapon王丘cationloftheresulting pro-

ductwithatlc9holicpol'ash(1,,･T,p･1430/12～mm･

●JZ)dl-cL'sICJlrySムnE7LC〝ttLm-mOllOCarboxytl'cacJ'd.

'ThiswasisohtcdascrystalsLromthecia,
/
trams-acidmiⅩturedissolved.inethylacetatel

by cooling ata low temperatureand lyaS

recrystallizedfromthesam:esoli･ent(13).mp.115
ん1160.

L3)dZ-Lra"S-OIL,ySa〝LILe"ltmt'･〝10nOCareO･q･lL'c
acL'd.

The仙 rAtcfrom CrystallineGis-acid ､vis

fractilonatedrepcatcdlyuT)dcrreducedtpressure

and thetrams-;1Cidcrystal】izcdoIJtfrom a

thicksolutionofethylacct.ltC(13).mp.' 640.A

3･InfhenceofpH onRedtlCtion W ave of
Ia-dl-transIAllethtrill.

Buffer岳olutionsof一山riou号PHIs as shown

二inTabl占2~､vereused,andthepolarogram s of

αTdl-t.ans-al16thrinweretakenhythe m ethod
descriT)C(Iin1oLIII.Theresultsare shoIYn

inFig.'1-4.L

4.-EEfectof Tcmpemttlre On R edtLCt)'on

二waveTofLt･dl-trans-Allethrill.

'llhe polarograms-ofJail-trams-allethrin
weretakenatvariousdegreesof temperature
bythenlethoddescribedin-IoflII,While
theconcentrationandthe､compositioh-ofthe
electrolyticsoltlt王on､vere二kept_Consta,nt∴ The
lYal,eheig!ltSandtheinclir)ationsofdiLrusior)
current(i.α)me.isllrt･dLareSholyninTable3.
5.Relat)ton～between Concentration ▲and
rWaveHeightofa-dトとransこAllethrJ'n.

1171

■■



l-

lrp
防 虫′斜 .学 一節 17蚊

Table2:BufferSolutionUsed.

-1 Classification･ .li:lt:ea!p2F.ら.

ClarkandLubis

liCトKCl

S6crnPcn's
IICl-Na-Citrate

KolthotTs

'KlI空POrDorax

6･0(18oC･)
7.0(18oC.)
8.0 (18oC.)

5.9.I)

6･90:
8.14

S6re.nscn's

TlaO II-Borax

9!18(26oC.)
9.86(26oC.)
10.91(126oC.)

12.13(26oCJ)

9二19

10.12

19･､86
12.21

*This,value wagldeterzhined with an

llydI･Ogenelectrode･､

TalJlc3:WaveHeights'.andJnclinations
oLl)HrusionCurrentIof,16×10~4M､a-dl-
tr;lnS-̂llethrinatI)iLrercnt,Temperatures.

､1-mm.wave･height幸3.09×10-8Aj. I

1､able4:-WavでHeightsaridlntlinit.'onsI
oEDifrtisionCurrentofa,dトtrans-Allもth-
･rinatDifferentConcentrations.

F,?un可calcd･
2

【4
8

1三三

二 16
20

dim1Sioncurrent(La)ofα-dl-transTallethrin ,

atJaribusconcentratiPnWeredeteminedby -Y

themethodandundertheconditionsde主CribeJ

inlofIm There-suitsareshlo､yn･inTable4√

6.ChatlgeOfRedtlCtionWaveofa-'且トtrans-'･

AllethiiやbyTime･

Theelectroly¢csblutionofα-dl-tran主-alleth･ ー

rim,whichhad-thecdmpositionasshownin･
1Qfm,wasleft~ai-25土0.2oC.Lota_乍eLmi in
periodof-time.-Th'epolarogramsWerethe-ド

takenlandthehtalf-Wavepotentialsl･inclina-

t.'o?softheqiLrusion･cuJrrent-(乙a)-and､､YチVe
heightswerestudied･The､result岳 areshown .
inTable5.Thevaluesshowninthe･Talilc I

aretheLaVerage 丘gurestakenby･repeattl占g

eachprocFSStWice･.

Table.5:WaveHeight声,-Half-WavcPot･･ '
-entialsandlnJclinalionsofDifrusifor)-cu-I.
Irrel-tOf､16×loll M a-dl-tram-S'-A.llethril-
ofWhich TheElectrolyticSolution ls
Left､at25土0.2oC.foraCeTtaiIIPeriod ●
ofTiも】e.

一 7･{PolarogTalnSOfGeopletricallsomersof
Allethrin.一

･Thepola'rogramsLもlYere I/akらn of d1-cis;

tranPIallethrin.Tdl-eis-allethrin,anddl-tram_S-

alletllrinbythemethodandundert1-econdih

/､-.ions-descri1】idin1oflII.The.resultsarc

sho､叩 in.Fig･7,andTable6/

37.0. 8･InfhlenCeOfEthyト3-は0-6-heptenqnate･

33･3 ､ Pyruvaldehyde.anddl-cis･trans-ChrysatL.

芝.≡ . r;一票 怒 en:言oac_adrlb_to,xayili_蕊 :A:lTn.A?duct~ ′

15.8 Electrolyticsolutions wereprepared,each

.1mm'.waveheight- 3.09×10~8A.
Temp.:25士 0.2OC･ ･J

'nlCWaveheightand theinclination of

118

loneof､Which containeda-dl-trams-allethrin

andeitherone~of-ethyl･3-'ox0-6-heptenonate,

pyruvaldchyde and dl-cisItra'ns-chrysan-

themumt-nionocaihoxylic‥aぐid ､in the same

I'
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Table6:WaveHcightslof(ll-Gis,tr'ans-I,
dl-Gis-,anddl-trams-̂llcthrinntDifferenti
Co'nccnIra一ions.

Temp.:25土0.2oC.

m'olar.Thequantitativeanalysesofα-dl-trans-

allethrininthesesolutionsgavetheresultsas

sh'OwninTable7.･ThevaluessholVninLthe

Tablearetheaverage砧urestakenby repear

tingeachproceSSいvice･These!experiments

wereperformedbythemethodandlュnderthe

conditibr)sdescribed■in1ofII7..

9.hfltlenCeOf,dl-Allethroloneon RedtlCt-

ionWaveofa-dl-trans-Allethrin.

主̂deschribedinIofIll electrolytic_solu-
tionswereprepared,lvhich cdntainedLα-dl-
trans-allethrin and d1-allethroloileand the

related c()mpoundsof alletllrin'illVarious

proportionsla'nda-d1-allcthrinwasanalysed

quar･titatively.TheresultsaleShowninFig･9;

学 如 17蚊 ､

and Table8/ /Thevaluessh｡tvn''Jare-the

.avemgefigures.ta.kenb_vrepeatingeachp-rice-ノ

ISSt､Vice･.-

10･InfltlenCeOfdl･ciEJrans-Chry!vapthemum･

monocarbbxylateof3-1Iydro豆y-8-n<one_ne.T

2,5-dione′an'1 3-Eyd.foxy-8-nonene-2,5･i
dl'one.

｢ ŝdeSCriIJc(Iin1ofIII,electrolyticsolu一 ･

lionswereprcpnred,whichcontained､-d1--

trams-allethrin,dl-Gis,!mns-chrysanthemum一･一
m･onocarboxylatclof 3-hy｡roxy-8-nQ,nepe-2I5=
dione and･3-hydroxY-81npncnc･2,5-dionc･=.i-n
variouspr?portions,and a-dl-trams-a176thrin
wasanalvscdquantitatil,ely..The'rcsllltsare '●

SholVninT:lljle9.ThevallJeSSholVn､areth早

.average触IlreS.takenbyrepeating cacbてpro.
cessいvice.

Il.刀.estllts-of】)etermina.tionofAllethrin-ill

tleSOfαp-dl-irans-alleihrin addedtothe

Techm'cal'Allethrjns.

Tcchnicalallcthrinsprt)Llucc(lhy l･arious

maker言bothinJap･lJ" りdtheU･S･ ･̂hal,e
､bccnanalysedbythcrncthodst.ltCdinlofIII,･

alldthepolarogrLlmS ;tndthercslIltsarcshoIYn

inFig･15aふ｡ 1(如n'lTal'lc10,rcspccti､･ely･.
InthepolarogramsofSarnplcNo.3-N o.8,
1Vhcrc:lllcthrin contentcxcPC(led.30,0.I, thf!

lVal･CheightcouldbcrncLISurCdeasily.Wllenl:

′Tabld7:rDeterminationsofα-dl-tr-aps-AllcthiJinSynttlCticSarnplcs.1. ′一

No.1 l No.2 l No.3' I No.4

iI: r:thyト3-oX0-6-helptenoatc･

ⅠⅠ:Pyruv.lldehyde.

I1Ⅰ:(u-Cis,tram-S一亡hr5･Santhemum-rnonocaboxylicacid.
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Table8:~Determi丘ationsofardl-trams-Allethrizlin.SyntheticSamples.2,

- a･dl-trams-AllethrinlO~4M
dl-Allethrolone lo一一M

I * , エ0~4M

II * 10-4M

III事 1011AL

IV* 10-4M

v ★ - ′10~4M

＼■■

Half-wavepotential/of
a-dl-traT)S-allethrin,
found v.

Inclinatiof10fdiffusion
current,found . ∠αo

Wavehdght,イ011nd,cm.

Concentrationof ､
α-dトtrans-allethrin, ･
found lOlJM

Error %

辛 _I:dl-cis,tra_ns-chrysanthemum-monocaboxylatcof3-A-vdroxy⊥8-nonene-2,5-dionc
(crudematter).

1Ⅰ:3-llydroxy-5-nonene一等,5-dionc(eludematter).
lH:Ethy1-3-oXo-heptenoate.㌔

lV:Pyruvaldehyde.

Ⅴ;dl-cls,trams-Chrysanthemum-monocaboxylicacid.
TheconcentrationsofIandIIareshownbyassumingtheseaspurematter.I

Tablc9:I)etcrminationsofa-dl-tTanS-AllethrlninSyntheticSamples.3.

No.1 No..2 No.3 N6..4 No._5 No.0 No.7,･Nn.8 No.u

a-dトtran畠-Allethrin -.･､1O-JAl二二1.60. 1.卵.-･1.60.1.60- 1.60 ＼i.69 -1｣60_1.60■.■ I.6O..･0.80 . -1.6O.0.40.

flalf-wavepotentialof
dG-dl-IranS-allethrin,
found 一~ V.

Inclinatio'nofdiffusibn
current,~follnd一√--∠αO

Walで.h占ight, foundcm.

-ColICCntTatiollOf(Y=
dl-trams-allethrin,
found lollAZ

F.rrol･ : %

6

3

0

′

｢⊥一

6

11U

5

9

1
ユ

1
1

4

.
+

叫 :d1-cis･transIChrysanthemum-monocaboxylateoL 3-hydroxy-,8-n'onene-2,5Jione
(crudematter).

l H;-3lHydro_xy-81nOneLT字･2･5-dione(crudematter)･
･ てheconcentrationsof_Iandllareshownbyassumlngtheseaspure_matter.

the-allethTincontentwaslolVaSinSample wasconductedbythemethodofC-Iin1oE

N6･1･ho,ievでr,the､measuringbecameslightly m ･

di爪culL Inthiscase,therefore,theanalysis_ - Thc.lnalysiswasconductedalteraddillg

120-
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Table10;Dctcrmination'sofAllcthrininTechnical411ethrinsandAnalyticalValue占
ofα-(71-trans･̂llcthrln d̂dcdtoThoseTcchr)呈ealAllethrinS.

l

No.1 No.2 No.3 No.4 No.5-N0.6､/No.7 No.8

LlJ=三 .added .mg.Wa代 height;:fotlnd...cm_. 3.09 '4.31 5.67,･0.96~ 8.10. 由.99 ＼6.77

U●■●ロ Allethrin,∫?uムd-くり.--I-血g. 1..ll-. 1.66. 2̀.32∴. 3.04 3.-ケ3L 4.3さ ∴3.75 3.63

u
叫JtT1aTld

T
t
:

U
!tJtP
山
}
0

}
p
a
P
p
t:

ttP
t
t

73
t

tV
I
S

ロtLZT
t
P
-
P

Techniealallethrin 一mg.

血il-trams-allethrin', ､mg･addled(II).

Waveheight,found cm.
'Conccntrationof
allethriI1,fot】nd- 10111Jll

Allethrln,fouz!d(Ill) mg.
a-dl-tmns-Allethrin,
found､(III-i;1V-). mg.

Djtrerence])ehveen mg.ⅠIal】dIV (V)

Error(Ⅴ/ⅠⅠ) %

ハU

O

3

.5

qU

O

.nU

1

La

6

爪U

O

3

0

1

9

nU

dU

3

3

0

6

1

7

り
一

♪U

O

4

0

2

6

0

6

1

3

0

0

1

A

J

2

o

L60

円

20

6

C
.

1

5

0

7

0

1

23

0

0

爪U

O

4

EY=

(U

0

,8
.
1

4

67

03

0

0

ハU

LJ

ー

t

e.7
･

.
0

60

1P

の

C=7

6

0

∩=

l

dT

潤

.
02

.

0

0

3

nU

･
0
■
1

■t

lu

OO

6

1

4

3

4
●
､0

8

1

4

somequantityofpurea-dトtrans-allethrinto

thetechnicalallethrinsofNo.1-No/8,lVhich

'hadbeenanalysedasmentionedabol,e.The

resu)tsareasinTat)le10.

CONCL甘SIOy-

1..Whentheisomersof'allethrinlVerereduc-

edatdropplngmerduryelectrodeintheelec卜

rolyticsol.utionofcthylalcohol (5U%),M/5

(CfI3)JNBrsolution (10%),and S6rensen'S.

buLrersolutioriofpH 2･_97(402i),thetypic左l
reductionwaveswereobtained.

2.ThereductioTi･wavesofthegeometrical

isomersofallethrinlVereidentical,一an-d the

half-warepotentialsofthemWereallabo小
一1.27l･..at25土0.2oC.ir上thもsolution.

3.,T!leWaveheiglitsoreach､g90mCtr王caト

づsomcrofallethrinlVCreProportionaltoth占
concentrations.

4. WhenatthedjLrcrcntplll･alue5か(ll-tTanS-
allethrinlYaSreduced,thereductionlVal,eS

ofvariousdiLrerenttypeswereobtained.

51 ŜthetemperatureincreasedlthehJilト

tlvave-potentialofa-d1-trams-allethrinshiEte(1

tothenegati､･epotentiallandthewaveheight

increasedproportionalIy･･ ,' )
6. Thedetcrminntionofallethrin'hypolar0-

graphicmethodWasdcviced afterthenllnVC-

mentionedin,･cstJ'gationandthesttJdyqpth'e

･accura与yOfーt11ZsmethodwJth､･･1rJoussynthe-
ticandtcchnlcalsamplcsTWereperforrred･

Thismethodgal･ethereliableandsatisf･lC-

toryresults;･errors vヽhicrlmightcreep in

werekeptwithintheexperimentalerrorJsWith

mostofthesamples.HolVeVer,lV】-enunreaCted

allethrolone existedineompamtiヽ･ely､hrfrC

quantityinthesample,some(]cgrccsofctrors

occllrCd. l

Theauthorswishtocxprcsstheit･lPPrCCh-

tionto-Prof.SaT】kiclliTakcitor】liskind

guidaTICe'andencotJragemer)t一.TheCostof､th)-S

researchhaslbeendefrayedfrom･theGrantin

îd for r)evelof;mentalScientはc Research

fromtllCr)cp叫 mentofEd､lCation･to_which
thc'.lutl10rS'th.1nksaredue.IJ
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CtlmarOnereSin 添加による DDT-Residlle

の効力の増大.PJ.viiiTiel:13ull.Eもt.Res.,

43.41二日 1052) t

I)nT･re;idqeの殺虫-)Jは招和後そこにできる結晶

の'Jnrticl.Cszlze二と幣抜な関係があり,それが小さく.

二なる壬i!効力は増大する.′この particlesi.zeは川いた/.
soll･Cntの相関牡と関旅があり,-それが早い程′J､さい､
ことが知られているが,このような高描究牡の so1-.

1･cntの多くは棚 Jriガ不を鹿成し,'･tきに爆発性を和

すZm .,:.(がある｡署改 まLDDT-r占siducの効兄を試

買,芸雪害認 諾志警器差･諾 誓…ftL芸≡慧琵芝諾芸志

した｡L許険昆虫をしてはイェバイを川いた｡Ⅹylelne-

のような揮発性の早t-.●solveムtを肋 ､′る-iI)DT夏ヨ
把の結晶は ke.roseneを-solventに用いたときよL)
紋柵となt)殺虫力も増大した｡Lわt. Ike.rosenc.杏l

J

録 ､‥

用いでもこ紬 こCumar.OnerqSinの少丑を扱加する
と試故の結晶粒産が小さくなり,早.の効九も著しく餌

大することが発見された｡この協力的な効狐は rcsin

わ漬皮が DDTの 10% のとき投大となりせれ比 L･.

多ぐ添加すると1･'ePin-のためI手DDT結晶即位われ
て効力が減少械向をとる｡resinとI)DTの比が1:2

になるとーresinあ意力口は拙抗的効光をもたらし; こ

れを添加しない場合よりかえって効火が減少する.

(1% DDT+O･ユ% 1･esin)の拭班の効-JJは:5形

DDTの現法よ〉りも有効で,その優位は 69円r'Ti惟持
された｡しかし (3% DDT･+0･3%.resin)の現故は

5%･DDTに'1-ヒし吏に永続的に高い効力を流した｡

この結果は亘-2.ス板の上で得たものであるが,実際に

応用する場合の他の物質壁軌 こたとえば,晩 .漁迫し

ない木 組 綿取 木レギヤ 等の未知でもこ,の傾r･'IJ

が認められたO,y(河野達郎)､ ..
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