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solution.Titratefreeiodinewith0.2Nslodium thiosulfatesolution.

Calculation:I
m1､of0.2NNaeS203×0.0031(n

weightofsample
×100-methylbromide%

tmlbf0.1NAgNO3-(CH3Br(g)+0.009495)Ix0.003546×1.5463

WeiglltOf-sample
×100--chlorpicrin%

PolarogTaPhicDetermi nation of Auethrolone･

pyrethroids.Tl.)TムshihikoOTWA,'Yuzoh10UYF/

(TakeiLahoiatoTy,Llnslilule∫.rChemicalResearch,

].1!)L'J3.Boty･LIKagahu,'18,.60(19{'3).

14. アレえJlJ)ンのポーラログラフ法による定量*

す る研究･-第 2報 )大岩牧彦,推1二榔三,椛uJ嘩三,大野

一二ヽ 2ti.5.1 受理

dl一八日ethrolone は式 Ⅰの様な柿道で,Ft･近間池

.になっている合成投出剤 allethr･in の巾rHllIr)'料 であ

る｡Allethrlnの令成過程から考えて,-dl-alleJhro l

l(,nc の純蛇を正椎に知ることは非,:･;{;に･RI弊なことJで

あるが,税lE一道に-I3'凹**が化学的の方状を発光 した以

外には'.定出法が知られてt､ない｡著者等はLrdSl報'O

の .lllcthrin の･jE.Tuu準にならって:- 5'ログラi

淡による申 達の研兜を行った姐 満足すべき結果を孝三I
たの●C.こ｣に発炎 して大方識者の批判を仰ぐ次坊で

ある,

･･jiifLiのか Ph.として用いた .Lil-alletlirolone は,著J
新野(!Iが光に合成した粗品を分別クロマ ト,/.ラフ法に

よって充分に椛製 したも?で'cthylalcoholを満雄

として測定 した紫外部吸収スペクトルの極大の汲長は
○

.2yl!1.-'A,叉その班長に於ける分-T･牧光系数は 1104b

である｡

･dl-̂ llcthrolPneを77(銀滴下電梅で, ethylalco-

h'Jl(r'0;Q.I).M/5tetramethylammonium hromidc

料地(107'').緩街液 (40%)なる組成の電解淡小で還･

元 した他.P.L型的な還元没が得られた.この組成で∴

1､.1hlclに戻す pII肌の典る12f壷の経的液を川いポ

ーラp〆ラムを払わ て∴ Fig.1-3に'7示す祇々の形

-' の道元出を紹たJこれらの道元出を比較検討して.忠
出にJi-過の紋的液の plIは L'･0の附近であることを

･ 知つT=｡l山 2･Odの S6reヮsen､の緩卸 醐 Jいた均
分.絹鹿波の pH は､2.56であり,半汲'',t犯 /(N-lT

･派't混極劫準)､特-1･32ち,･-である｡-,

次に.電解液の pH 2･56{i,21度 16×1011LM でJ
d_I-allethrolonc の道元淡に及す温度の澄簿を検討 し

た｡その績恥ま,温度の上昇と共に半汲i.ELIi.は仕かづ

*一胴 二段等化学全大全 (1953年4･月71日)で発表｡

… 曽田英蒐 :節6回日本薬学大全 (19串と軒4月6

口)
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(Sttldies on･Determi natioq of

JiyouzòUJm4Iand Minoru.Olrh-0

KyotoUniversity)ReceivedMay
I

(ピレトリン類縁物質の定量に関

稔 (京都大学 化学研究折武居研究室)

fゝ:Iに移行 し.叉淡高は'Fig.4に示す矧 こ直税的に一

増加 し その関係は式 1で,7示された｡この関係式から

定Li拙作のし易い 2'-1o附近で温蛇ゐ変化に2.S･くEhiL猫

を 土1% 以内に田めるには.還元温皮を 土0.60円

に休つ必要があることが解る｡

-Ai-に,ー電解液のppll2.frd,上述の了訓草液組成で,

還元温蛇を 2･-I)ilo.20に作って,転 々の氾蛇の (lト

aJtlethroloneの - ラ.7_グラムを捉 り.､孤高をmi･･ji3
した処.汲姥と扱高の関係は Fig.5及び式 2に示す

枝に座既軸の駄点を通る拡税で剤 )された｡従-/tこ

の開陳式を用いて逆に扱高から問解液中の (u-.11lc-

throloneの治蛇を求めるととができる;

以上ゐ諸結果 と妨1報の allethrin の屯山地とLを

考LrG.して.dl-a11ethrolone･甲定立拙作を次の班に決

めた｡60mg.内外の試料を 10cc.の ′スフクスコ

に正純に押板 し,et.hylalcol'1Qlを加えて 10cc･に

す.ao この原液 1cc･を栓附試験管に押収 し' これ

't=ethylalcohoi4cc. と M/5tetranIcthylamTl･

onium hromide液 1cc. を加え.一次に plI約2.0

.6PS6rensenの援街液 4cq･ を加える｡払;i!2校.FA

趣の水銀を入れ.予め 259附近に調節し七ある1.朋7.

瓶 こ入れtる｡直ちに重来を速じて況在する輪講を追い

山す｡緩術液を加えてから80分後に水菜の流入を止め

て,2;I,土0･i_Oでポ丁子ログラムを掘る.佃dl.-alle-
throloncの缶.Liが 20% 以下の工業鞄晶になると.

況任する不純物の為に一般に汲形が不明際となt),作

図が即難となるu従ってこの様な試料では,電解液中

に相に一一由 の離 91-allethroloneを加えて,nJj脈

な形の還元淡を得る枝にする~｡かくして紹たポーラp

ク'ラムは Fig.6 に示す作図法に伐って政市を派jl己

し,捺準 .dトallethrolone の濃度と扱高の関係式か

ら dトallethroloneの食塩を求める｡

この方法の枯姥の放討を次の2?の万吋から行った｡
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即ち先ず那1に .lllethrolone の工邪知晶-Flに火雑し

てく耶 川的三のをる中間馴 Iの題辞の旅封を行ったが.

かしる申m耶符として考えらtLる虫なものこま,.､3-hy-

dTOXy-8-noncnc-_r),･rI)-dione,ethy1-310X0-6-hep-

teno.lte,.111ylacetone及び pyrul,aldehydeである｡

卯1印でm･;I,.･した排に -0.1v.から-1.6y.の冊で

は.これらの化介物日身は何れも還元牝を流さないが,

･dl-aliethrolone の道元淡にLl榊 をJI.える挽3:はある｡

そこで dl,allethroloneとこれらの化合物 (3･hydr-

oxy-8-ムonene-2,51dioneは粗品)とを稜々の･5.11斜こ

調合･した合成試料をつくり'その中のdトallethrolone､
をLjE止 した処..Table5及び613戻す様に何れも男3

姉 18懸

野のないことを知った, 約2には, 種々の alleth-

rolone工実軸F11を実執 こ疋放してみた那,何れも作

図可能の波形を示した,今その一例を示すと Fig.7

及び Table7の様である｡茨かここれらの製織に-Fie

Iitのが 円dI-all占throloneを特に加えたものをljE量し

た蝕,添加把と定立供とは Table7の下段に示す様に

よく一致 した.七u二の韓からこの定量法で,工業製品を-

'ji!IIH-る際iL:ずる誤芸は先ず宍験誤差内と考えてよい｡

米研兜は立U.T:.三iff一教授の仰 旨導で行ったゥこ｣に孜

研け る9叉研兜lIlの一部は文部省科学試殴研究軌こ仰

いだ｡一

AllethrOlonesholVn in Iisan intermediate

materialofallethrin一一一amuch-talked-about

syntheticinsecticide.AsisknolVn,inproducing

allethrin the exactknow】edtTeof′purity of

allethroloneisnecess:try,.foritservesasatime-

saving and quality-improヽ,in.q fこICtOr.Jiutthe

a(Tequatemethodofthe,determination hasnot

beenknownyet.The;luthorshvccxpcrlmcnted

onthedetermimtionofnllethrolonehypolaro-

gmphic metho【lasthcy'll(lid in estim･ltj岬

alleHlJrin.A.sthercsllll,theyhvearTil,C(1ata

ctmparatil･elyrclialJIc.In°satisfactory method
such.lSfolloIYS.

Cl13
1
C

Hご)( ㌔ -cf,2-CII-Cl-1
H2C- C-0

1.

1.PREPARATIO甘 OF STANDAR】)

dl-ALLETEROLONE .
Thedl･allethroloneusedasthestandtlrdofdet･

erminationllaSbeenpreparedinthefollolVlng

manner.Thecrudedl-allethrolone,syntlleSized

accordingtotheproceduretheauthors(≡)hVC

reported earlier.Was thoroughly purj6cd I)y

columnpartitior!chrom･ltQgmPhyllntil.lthSt

the wave heightof the pohroかam･oE the

dl-a'Ilethrolonehccameconstant･1;he,†avelength
ofmaximum ofultravioletabsorptionspectrum

ofthissubstanceintheethylalcoholsolution

is2295A,andthemtolecula,extinctioncoePiciさnt

inth]'sc.lSeisl1010. ,

ⅠⅠ.POLAROORA祇 OF dl-All.ETERO-

LONE ･

]･' prepamtion of Electrolytic Soltltion･

Thecompositior10ftheclcctrolytic･solution

'､､bsthesameasthe､cIt.qcgiven in theGrst

report(1)aTldisasfollolVS:

Ethylalcoムol(56,03),and M/5(Clh).Nl王r

solution(10%),.lndhufrcrsol_utioli(40%).̂ s

statedinュaterp.lmgraphs,thetypJ'calreduction

lmVeCan hco♭t.lined in thiscomr)ositioTl､of

theelectro]ytJ'c st)lutlon.･Ttis.ll.<osccn lVhen

(liox･一nCJ)'s use(1a･qsolycntlJ'nstc.ld ofcthyl

alcohol.

2･ InfhenceoE.PIIonRedhctionW ave.

Thc pohrt,TrL･川 は .if (lllrtllt･tllrOIone Were

taken,1Viththe;I)'(Iofl･.lrJ'ou.iIJTJfrers()lutions,
hy the rncthoLl and lJn【lcr'thc COnditidns

d占scrlT)edjn IofIIr.･･mcresultJ･ssh｡Wliin

Fig･1-3.TJleV.llue.it'fplJin thelIgurCS

areoEthecle主troly(icsolution.

Fig.1-Polarograms of 2× 1013'M dl-

allethrolonbreducedatdiLrerentPIIvalues:

I(pHと1.57)beginsat-0.90V.ⅠⅠ(pH-2.56)

beginsat-1･00V･‥ⅠⅠ王(pH--3･70)hegins左t

-1･10V･ⅠⅤ(pH=4･79)h.e血 saー 1･20V･
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Fig.2-Pol主rogramsof2×10-1M dl-alleth-●
roloncreduced at~diLrerent~pH values:Ⅴ

(pII=5･~77)I,eginsat-⊥30v･VI(pH〒6･85)
beginsat-1.50V.VH(pII三7.87)begins･at-1.

50V･VIII(PII-U･56)begiヮsa卜 1･50Y･

Fig.3-Polarograms~of 2×ユ0-3〟 dlr
Iallcthroloneredu<cedatdiLreienrpHvalues:

lX(pl1-10･73)begi.nsa卜 1･50V._L'(pI1-ll.
34)beginsat.Tl･伽V･:(i(plI-12.00)begins
Pat-1.50V.'XII(pI1-13･OT)'1'eginsat-1.57V.

^主evi(!entfrom thefigures,thewaveformsof

I.(1･57),ⅠⅠ(lJ･56)･ⅠⅠⅠ(3･76)IIV(4･79),a.ndV

(5･77)are_all.d準 rent,and.asthとvilue叫f'pli

increases,thereductionpotentialsho､vsi-gra･

dualhuteonsiderablもshifting t9thenegative,
whilethewaveheightlatgely,decreases.Half-

wayepotentialinllis-1･32V･(vs･N･C･E.)･/

lnVl.(6･83).thereddction potential.m?vets

stillmoregreatly-tothenegative･Contraryto■

6二王

臥 18*:

thecase-obsとrvedinthegroup I～V,thewave

form,S.ofーⅤ_I'(6･85)IVII(7･87)IVIIⅠ(9･56),IX
(10.73),X (11･34),XI(12.00),andXII-(13･07)

resembledeachother,andthereductionpotential

shiftsgradually･Tlndonlyslightlytothe,nega-
'tiveasthevalueofpH increases.･The-wave

】一eightsofthepohrogramsofthisgroup are

almostidenticale立ceptthatofVLand VII

IVhicllarelolVerthanthoseofothers.

Theauthors･afterc早refullyconlparingthopse
polarograms, andconsidering theeasinessor

di8iculties,inmeasuringwa'V占hejghtinTeSpCC-

tivecases,decidedthatthevalueofpH ofthe

buffersolutionusedsuitablefortheanalysisis

about2.0.

3･ EffectofTempera.ttlre.On RedtlCtion
Wave.

Tlle POlarograms of dl-allethrolone wcte

takenatvariousdegreesoE temperaturehythe

methodshowniri1ofIII,lVhilethteconcenト

rationandthecomposition oftheclccttolytic

solutionlVerCkeptcons叫-t.Asthetc叫)eraturc

incretasedlthellalトWavepotentialshiftedslitrhtly

to thenegativepotential. Tlle lVaVCheight

increasedlineirlyinproportiontotheincre.lSC

oftemperature,asshowninlllg.4.
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Fig.4-Waveheightsof16×1011M

dh llethroloneatdiffere.nHemperatures･

･Tムetheoreticalequationof the curve isas
belolV;.

idこ10.091T+3.38･- -･･∴-(1)

Inthiscquatidnidshows.thewave'hel･ghtin

centimeterand Tsigni丘esthetetⅥperature･in

Centigrade･'Underthesecircumstances,therefore,

thepos.itivetemperature-coe凪:丘entsof'the W.w c

heightvriedbetweenabout2･4% at5oC･and
about1.5% at30C.

IConsequently'fro_m tlieanalyticalvieヽypointl
itisevidentthat_the_temperature shouldbe
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亡nntrolled.atleasttotherangeOf土0.6oC.,or

T)etter.jnordertt)keeperJ-OrSduetothetempe-

raturechange､vithini11%I､VhenJthetemp_er-

atureisahout2.-JOC.,aトWhiehtheanalytical

pr∝edurciscornpnrativelysimple.

4. Relation between Concentration and

WaveHeight.

Bythe method･and tJndcr the conditions

describedinIof'ⅠH.therelationbehveentIle

.Concentra'tionlandthewaveheightofdl･alle-

throlonewasstudield,andtheresultLobtainedis

sholynin,Fig.､5..

6
-
t

り7

.
LuU
JtTE
!atT

a･tt:Jh

.V
㌣
o
T
Jt
lb1
3
tI

a
A
t
=̂1

ノ4 8 ･12-､16 20

~Concentmtion,lol一M.I

'Fig. 5lWavellei月■htsofdlTallethroloneat

diLreTentCOnCentrations..

Thestandard theoretical equation obtained4
crossesthe･axisoLcoordinatesatzeropoint,
andisasbelolV: `

ーid-･0.355CT.0.004･････.･･･---(2)

wherelidJisthewaveheightin,C.entirneterl
aT)dCisthetoncentmtionshowninllnitofユ0-3

M.Therefore.thelVaVe･heightisproportional

tothecondehtratl'()ri,andthe/calculated･values

andexperimentalvalu占sarとalmostthesaTne,
′~●

lVitllpossibleexperlmentalerrorsconsidered.

Conversely,therefore,tlleCOnCentrationof(ll-

allethroloneinthelelectrolyticsolutionmnhe

calculatedpreciselyfrom tllelVaVel一eigllt.

･Thechangehy timelofthereduction wave

studied･N占itherthe､vaveform northe､､･a,ve/

heightshowed.lnyChange.after2hoursat25

士 0.2oC.･

ⅠⅠI QtrANTITATIVE DETERnlINATION

dFdトALLETEROLONE._

The′oll(川･inglsthemethod､ofdetermimtion

ofd1-allethrolonedevicedaftertheabovemen-

tionedEuhLiamentalinve主tigatibns,andthestudy

oLtheaccllrtldyottJ"'S-n仙 o'IwithLv.lrit-Its

stlmPIcs･ ヽ ､

I.斑ethodofAnalysis.

a.IElectrolyticCell.

The electrol)iticcelH 弓Of'thもLsarnctyr,C.lS

IISedhyM･Nakazimaetall(31),inquantitative

analysほofBIIC.Thiscellcaǹeasilykeepthe.

tempe+aturcofelectrolytic solution co.nstant.

b. 岳tandarddトAllethrolon'e.

Thecrudemattersynthesized by theusual

method(2,1･5)-is'fuTtherpuri丘edby distillation :

shoWhintheE叩eJ']mental､Part)until atlast

the wave heighトoE'the poュ;trOgram .,Or the-

molecularextinctioncoe爪cientbecomesconstant.

p･ Reagent雷.

There.lgentSmusth.lVCtlndergonea blank

testand shown r)o redtzctJ'on ､VaVeS. It is

necessarytllatthisblank.testshotild_hedone

eyerytimethereLtgentisused.

I)-EEILyZAtc∂FLOZ:-El】lylへ･?lcoholof.hp･78｡
from W】1ich ･lldehydeshave been-completely_

removedin tlleundermelltioned lVay i5~used.

Cone.sulphuric acid and Water is'added to

alcohol(Proportion:HeSO45cc･,HeO20cc･,alco･

holH itre),and distilled.To▲th占LdistH1ate,. .

silt･er.nitmte and potassitl血 hydroxide-ar'e

added(PTOpOr'tion:4gNO3 log.,KOHlg･,the -

distillate 1litre), qnd a紬 rtSet,eralLou,S'
boilingitisredistilled.＼

2),M/5(CFI3)4NBrIsoZuiL･oni_､Tとtramethyl/

amTnOnium bromideispurifiedhyLrecrystalliza-

ti6nfromalc6hol,:anddissolved into(iistilicd

vヽater.

3),LBuNe,soiuLJ;on!S6rensen･ssodiuln Citrate-

llydrochloric;lCidI)llLTersolutionofpllal)out

2.0.

4)-Hydroge〝:Oxygen isform.-plctcly ,emov申
beforehandbypassingitthrouLqh atleastGve.

pyro由r91,J'ashingbo,ttels(10g･ofpyro.q･lr･olis
dissolved into lOOtC.Ofsatumt-cd KOH or

NaOH solutioll).､ヽ_
5) Merczuy:Mercury used-at Cathod占 and

anodehas.'been purified by distillation,-after

bcjn.LrWashedWith̀nitricacid･solution.

d.Procedtlre.

I)-samplewL'd･dL-AZleih,o空 tdntcnLobot･e
占bouL20,Oof.
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･Abouト･60本 of sample(,itigh＼--us上 /.be
measuredaccurately)isplacediTりOcc･peaSurlng

fhsk.andis一madeuptd10cGWithethylalcohol.

Onece.ofthisstocksolution･istakeninatest

tuhccarrylnga紳 sss_topp?T,′added､yith4cc･of

cthyl'alcohol一aヮd lcc･of M/5-(CH3)4NlSr

solution.Tothissolution,4cc.pfbuffersolution

isaddedandshlaken.:Thisis･pouredintothe

clcctrolyticcellvヽhid1-00ntains_anodemeTCury･.
whose.temperatuT.e,is kept at 25土 0･6oC･

Whentheprocedureisover,dissolvedoxygenis

re-moved-from thesolutionat25土 0･5?C.by,a
'stream pf hydrogen(to9 StrOngta ruSh of

hydrogenmaycause･theelectrQlyticsolutiontb

evaporate).Thiitymi nuteslater,.l∫terthebuffer.

splultionii-added,hydrogeniscutoff,andthe

polarogram iミtakenat25土 0.5oC.

2) SamL,teWllhーdLてAILethroloneCoT･LenL below

abムuL20%..

Asshtedlater._generally thewaveform i苧

obscureandtheconstruction､becomesdiLRcult,

lVhen tIledトallethrolonecontentin-technical･

product is helolV 20%.､If,一Iherefore, the

experimenter丘ndsoutby tileabove一mentioned

methodthattllCSamplebelongstothiscategわry,
itjsLldvisal)leforhim toaddacertainamount

ofstandardd1-allQthroloneto the electrolytic

solution･so that the.typical wave can he

I

_ obtained.. `

About60mg.1of sample(weight-must I)良

r,measuredaccurately)isplaced̀in10ce･volvrhetric∫
Lh;k,andisふladt'up to lOcc. with cthyl

alcol101.Onecc.ofthisstock･solutionistaken∫●

､Iina testtubecarrying iglassstopper,and
.addcdLWith'4C6.of′2× 10-3M standard d1-

allcthroloneethylalcohPlsolution,andldc.of

M/5(C.上Ⅰ3)4NBrsolution･Thelatcrprocessis
thcs.lhleasinthecasestatedabove.,

ThelVaVeheightof the-polarogram thus
＼ヽ

Lobtainedi主meゝSuredhytheconstructionmethod

mentioned belolV. Theconcentratioli･of dト

allethroloneiscalcubtedfrom Eq.2prepared
∫

of the standard dl-allethrolone through the

'-similarprocess.

e.Ⅱetho且ofⅡeasurlngtheWaveEei帥 t.
Themethodofconstruction･isthesこIme.lSin

tht3CaseOLallcthrin.く17.Asindicatedby Fig.

6.aslopelineisdrawnthroughthecenterof

64

,Fig･ i6-Ⅰ:PDlaro.qram､?fmixture(No.7
ofTable6)of16×10-4M dl-allcthi･-(l)lone

and16×10~1M 3-hydroxy-8-nonenc-2,51､

dione (crude二mattcr)･ ThisIb'egins_.at
-1.00V.一一]･･Methodof'nieasurinLrW-ayeheight.

oscillation･A 'straighH anJgentline(AlH is

dralVntothediLrusioncurrentpailoftheslope

line･and_,anoth?rstraigtlttangentline(CD)is

drawnatthelJendingatthc､footinpamllellVith

theline(AI3)･Th.en,atangentline(I:F)is

-drawn-･throughthepoint.ofhalf-､yal･CpOtCl'1tial

(M),Andthepo.intsat､vhichthisline(F_F)

,cr.ossesthealreadydra､vntlTJ,olines･(ABandCD)
aremarkedGandH,respectively.TheI)is占eting

lincsbfLfhe･intersPdting~'angles(∠FGA and

'∠DHE)arethen'ara､vn,andthepointsat､vhiとh'

thoselinesintersecHheslopelinearem.Irkedi

､andJ･′respectively･Thepe.rprendiculardishn'cc

I,eいveenlandJ,;･e･KL,isthewpvehcight･ ･

2･ InfltlenCe Of Related Compounds on

JReductionWaveofdトAllethrolone.-

I ∫Theresultofthestudyontheinlluencesof
the intirmediate substanc-es (allyl acetone,

pyruvaldlehydelethy1-3I0ⅩQ-6.-heptenoate.3･

hydroxy-8-non占ne-2;5Idione), which.might

contaminate-the<technicalallethrolone in the

processofit占production,isas-folloIVS.Asstated

inthe丘rstpaper,(lJtheydonotsho､rthereduc･

tionlVaVebetween-0.lv.and-1.6V..hut･itjs

supposcdt11こIttheym.1yinfluencethere(luctJ'Ml

WaveoLdl-allethrolone.'1josthdy this,many

samplesofdトallethrolone added with those
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substancesinvariousproportionsll,erePrepared,

and the .ln.lly.qes or dト.llIethr.oltme in each

samplesWerern.lde.Allylacetone,pyruvaldehyde,
ar)dtthy1-3-ox0-6-heptenoatehaveno in丹uence

atall.AsindicatedhyFig.6,when3-bydroxy-

8-nonenc-2,5-dione(Crudematter)/wasaddedto

dトallethrolone, the rlifrlJ.Sion.cllrTentOfdl-

allethrolonebee.lmCSteeper.110Wcvcr,thecrrorS

arisingfi:om suchchn只･einthelyIu･Clormmn

heavoidedhythe.lPPIJ'C.･ltJ'onofthclrOn主tr,uetion

methodd_escril'edin1-eofIIl･ 一.･､. 上

3･ Restllts＼of Determi natio71rOf'dト
Allet血rolone.in Technical̀_ProdtlCtS and

AnalyticalValtleSOfdトAllethroloneAdded

/toTccJlnicalProdtLCtS.

Technical products-pr?duced hy-.various

makershavebeenanaly.iedhythemethodstated

in IofIIJ. Asindicated hy Fig. 7,the

reductionlVaVe等Showedsuch､yai,eformsthat

the wave height'cot】td 7)e measured hy the

alJove一mentionedmethod∴

Fig.-7-Pohrograms of some technical

products;No/1(dl-allerhrolonecontent王S･
26%).No.12.(d1-.llJcthro)onc ぐOntent js.

･20%)･No.3((lト.1日cthro]oncrontcntis41),QQ').
Eaehnumhcrc｡rrc.qpondsttHInCOfT.1hle7,
and6.OOmfr.oftcchnk.llpr･odllCtjscontAine(I
ineachlOcc.of̀e】ectrolytjcsollJtion.Each
pohrogram beginsat-1.00V.

Ncxt, the almlyscs wereconducted after

addingsonleqtlantityofstandard-dl-allethrolone

tothe●technJ'calprodt]cts.^Stheresult,t∫le

quantity of､added 【tl-tlllethrolor.eI/and the
analyticalvaluesatrreedfairlywell,lYithsome
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experimenta l errorsinconsideration.

Asmayh e ju(lged by thealJove-m_entionetd

factsand､theresultsofthestudyrmentionedin

-2｡fIIJ,hy themetI10d ofdetermimtion of

dl-nl】cthroloncintroducedbythepresentallthors,

-errorslVh了Chmaycreeplnarekeptwithinthe

expcrjmenhlerrorswithmostofthesamples･I I

EXPERI血ENTAL

l. ′_ApparatllS･

A HeyrovskJ-･-Shikatatypepolarograph(malde

hyYanagimtoSeisakushoCo.)wasemployed.

Thcsensitivityofgalvanometeremployed lVa菖

inallmses3.09×10~8A.permm.perm.The

Capillaryconsta_nts,measuredat-1/0't,.～iTlthe-㌔

electrolyticsolutibn,mentionedin.IOFFll'Ⅰ,†ere-

asfollolVS:

mIIo･697mg/S&,t-4･43sce/drop･,mヲ!3tl/6t-i1･00皇 ･

ThelPOtentialin this reportis sholVn hy一 :

N-CnlomelEIcctrodcShndard.

2. SamplestTsed･

､)) d7-2-AtlyZ-3,mcLJ'yl-4-l'yd'oxy-2-CycZopente'ZI-

-1-oTle(standarddZ-attctlLrOtOnC).

Thetrudedl-allcthrolonc (I,p.110-118/0･9

mm.)wasobtainedhycycliz.ltiohof3-.hydrpxy-

'8-'nonene-2,5-dioncIVMISOdiuTn llydroxidèH

and.wasisolatcdas(lcscrJH)C(Iinc.lrlierreport(2).

Tllisrnattcr waspurj6C(IJ)ycolumn'partition'

ehromatogmphy+irkm'trogenfr.15.

p,qfaraL;車 o/ItfLC♪a"･'tz'onIClqomaLograPhf'c
column:T｡100g.ofsilicicacid (thesize- ､二･

ムfthepa'rtieles1.VaS.about20-30mp)inalarg.e･.-

mixing.vessel,10g.bfnitromethancwasadded

iA亨uccessive2g･(or'thereabout)･portions/and
mixed thoroughly aftercach'addition･Then

nhout200g.of.them'ixtu′rcofn-he･ytlnellnd

cthcr(1:1)wasll｡･lc｡jnslZeCC･SSivc20JT･(Orthcrc:

about)-por'tjons,I.1n-Imixed thorolZJrhly until

itheeamc.ISlllrry.TJICreSttlhnt･slurry lVaS

potired･intoLan.lhsorption tube (pyrex pipe'

* Abouttheapparatusandtheprocedure

of column partition､chromatography,refer

to:0.T.Aepli,P.A二Munter‥andI.F:

G.lil:Aml亘 hem.,20卜910(1948)∴
斗 特 This was theasured with electron

microscopeby Alr. M･ Arakawa of this

Institute.absorptiontube(pyrexpipe,70cm･

65
＼

I
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70cm longx2･4cm･rinside):and;pTeSSure-

(nitrogengas),Ja･5appliedonit:Whenthere㌔_I

wassuLRcientspaceJinthetube.therestofthe

slurrywasp9uredin,and∫)reSSurelVaSapplied■
again on◆it.′When thegelI)ecameso Rrm

that it retained its shapも on･tipplng,the

pressure･-was.released･LI

p,ocedurco/seL-all'9n:-The5g･of-C,udもdl-
allethr｡1.nelVaSdissolvedihthelOcc._mixture

(mobilesolven_I)olf,1-hexanear!detherA(1:1)･
Thissolutioムl¢astransferfed-totheabsorption

Column,carefully,_sothattheノtOp Ofthegel

connsctedtothecolumn､.and sufBcientpressure

wasapplied tocau声ethesolventtopercolate

throughthecolumnattherateofabout5cc.per

mi m t号.･Tlleinstantallthesolutionhad sunk

intothe.gel,thepressur.e W ELSrelease(7･ Then
thetube lVaSfilled with the_mobilesolvellt

andthe､pressurell,asapplied again.Aftera

certainvolumeofpercolatedsdution1-adpassed

throughthe_Column,fraetionation wasbegun,
30cc･ofthe!olution heingcollectedineach(
fraction,andthesolvent､wasremoved-atthe

･dimi nish占dprcssutreintheWafmbath,oflVhich.J

the ternpemtur,c was at 40～500CJIThe(
fractions WereTCOllected until̀noJsignificant
amountofrnaterialcamethrough･thecolllmn.
and主eyenpercolatefractions〔No.1(0/21g.),
No･-2(0･91g･_),NP･3(1･21g/)IN?:4(1:lIF･)I
No二5(0.98g･､),-/No.6.(0･11g･),No･7(trace)〕

■
lVereohtajned.ThemattersoffractionsNo.4

′and6(judging from their､1Vave､heightsthe

contentofdトallethroloneintheseーtlVOfractionsI _I

wasstJPPOSedto.bethegreaLteStincompf!rison

wMlthatofothers.)werecornhin6dandwere

rcfTaCtionatcdin.alrcsh column ofthe'samc

s)'zc. TJIC middle Lractions一(likewise, the

contentofd1-allcthrolone in these was the

greatest･) wer;co_llccted and purifiedbythe
s-ameprocedureljntilatユastthelVaVeheightof

theplolarogram b e c a m e c o nstant'andl･01g･-of

subs!aneewas-ot' t a i n 'e d . -T h e wave length of

.maximum.of ll l t r a v i o le t a b s o r ption~･spectrum

ofthismatteri n t h e e t h y l a lc o h o l solutiorIlVaSo

2295A,_andthe m o l e c u la r ･ e x t i n c t i o n coe8icient

ihthiscasewas1 1 0 4 9 . T h e s e o p t ic al , d a taw占re

measured ､yith.Bec k m a n ' s D . U . S p e c t r o p h ot0-

.66

I A-.′

meter.

'2) 3-Fyd'oxy-8lh10,Zone-2,与-dl'0〟e(qudemaELer)I

FollowingF.I3.LaForge':spr∝edure(1),′ethyl-
3-q耳0-6二王壷 tenoatewas･hydrolytsed､yithsodium

hydroxideandtheresultingsolutionoLsodium

畠altwasCondensedwith pyruvaldehydeatPII

a.0-8.2 and the.product was isolated as

described.

3) Ethy7-3-ox0-6TheL･tenOale.Lbp.107-1110/14mm.

5-itcxerFe-2-one-(a)Lylaceibne).bp.128｡.I

I/ Py,zLVatdehyde(methyLglyoxat)･bp･60-790/

IGOmmJ

･Thesubstanc由 ,use'd･illtheformercxperi-

rnent̀])､yeret!sedLatterdistillattion,

3. InflllenCe dfpI L on_Redhction Wa.vo

ofd1-Allethrolotle..

●●
BuLrersolutionsofvariouspH'sasshoIVnin

LーTable1wereused,and thepolarogmmsofdl-

allcthrolon'elVeretakenbythetpethoddescribed

in1ofIIL ThemeaspredvAluesofpH'Sof

theseelectrolyticsolutionsareshown in the

thirdcolumnofTable1,and､tllepnlarograms

arcsho,wninFig.1-3.

Table1

liufferSolutions Used and pH Valucsof
l ElectrolyticSolution

Buffersolutionused

Actual■pH solutionJ
classification ーvn雪lpê*:

▲t'̀' ′25土0.2oC.

1.04 r.04

2/27 2.00

-.2.h7 -- 2.96

3二95T一' 13.97

Kolthoff's
KH2POl-
borax

S6TenSeI/s
NaOH-
1)oraX

4.96 ･ 5.01̀

G,0(18oC.) 5.01

7.0(18oC.) 6.87

B･0･(180C･)I-8･10

1 1

9.18(26oC.) 9.19

I).,86(26oC.)∴9.88

pH Value*of
eleetrolytid一

25土0.2oC.

へ.
r

･
57

.:3

m

Le

77

郎

C3rf
L3

1

り
一

3

4

lb

ハ_

TI
I~
U

10.73

11二31

0.91し26oC.).10.93 12.00

2.13(2QoC.)12.16 ∴13.07

★ These:values.Wiredeterpjned with a･

-_hydrogenelectrode･ /

J4･ EffectofTemper.attLre叩 Reduction

~Waveofdl-Allethrolone.､J



防 虫一科 帯解 18魯

Thepohrogram.iofdl-allethrolonelVeretaken

atvariousdegreesoftempeJatur'Chythemethod
-describedinII,E,Ill.lVhjJethe'concentr;ttZon

andtheconlPOSitionortheclectrolytJ.CSnlutI'on

lVerekeptconLqt.Tnt,The･h.llf-WLIV'ept･tenti.11･S

,andthelVaYeLhe)'ghts.IreShoIVninT.lhlc2.

. T.lhlc 2

waveHeightsof･lnJXIO~1M dト̂ llcthrolone い′

atDifferentTcmpcr;lttJreS-

Temperature･′Waveheight

oC.

5.2士 0.2

10.2土0.2

14.8土0.2

1!1.7土0.2

24.7士0.2

29.7士 0.2

cm. ･101SA.
I
3.82_ 118.04

4.38･135.34Iヽ
4.72 ､145.8::1

5.12 158.21

5.65◆174.59

6.10 188.49

Ihlf-lVaVe
potentia】∴

･V.

-1.30

-1.31

_1.31

_1.32

-1.32_

-1.32

S. Relat)'on between Concentration and

WaveEeightofdl-Allethrolone･

The､Wave lleights､of dl-allethrolone atI
varioi】sconcentrationsweredctetmin;tdbythe

methodandundertheconditionsdesとribed in

IofIIr.TlleresultsaresI1017ninTable3.

Tahle 3 -
し

-WavelleightsofdトAllethroloncatDiffe-

rentConcelltrations

∴ Waveheight
Concentration

Found Caled.

10-1M. I Jem.- 10-8A.一一cm.11018A.

4

00
9
一
6

0

1

1

づ

､
一

′し

0

8

1
Q
U

l
一

4

CO
2

6

1

1

2

4
,
5

7
.

43.26.1.42 43.8S

B3.tJ9 .2.84 ▲87.76

130.09 4.26 131.63

ユ75.51 5.68′･ユ75.51

219.70 7.10 219.30

6･ Change of RedtLCtion Wave~.of dl-

AllethrobnebyTime./,■_

:111cclectrolytJk .Si;lutionof-dトallethrolonLt,
lVhichlmdthee()mpositionasshown ih1of

llr,lY.lSleftat25土0.2oC.foiicettainperiod

or't)'mc.Thenthepolarograms1.Veretaken,and

thehlf-WavepotentialsandthewaYeLheights

weremeasured: The-results are shown in

Table4･/ ＼ .

Tahleー4 -

--waveHeightsandlJalfrWavePotentialsof

16×lollLAtdl-̂ llethroloneof_lVhich Th包

EIectrolyticSolutI'onisT.eftat25土0･20.C.

foraCertainPeriodOf'Time.

TimO

･･30min. 1Ilr.ー2_hrs.

Waveheight,cm. LILrJ7 Lr:J.68 5.63.

Hal∫-wal,e
potentinl, l･. -1.32 -1.32 -1.32

7. InflllenCeOLAllylAcetone,PyrtlValde-

hyde, Etlly1-3-oxl0-6-heptenoate,-and

3-耳y_droxy｣トnonene12,5-dioneoTReduction
Waveofdl-Allethrolone.

'A･ElectrolytiFSOlutionswerepreparedleachone

oflVhich~contained dl-allethrolone-and e'ither

oneofallylacetone,pyruiTa_ldehyde,ethy1-3-oX0-

6-hepten'batc,and3-hydroxy-8-noT!ene-2,5ldione

(Crude'hatter) jn -V｡riou-s prop?rtio,ns- The

quantitative･analysesofdl-alrethroloneイinthese

solufionsgaveth'e_resultsasノSho､jnin･Table5

and6. /

-'These-e,Xperiments Iwere'pcrfo;ned:hy
themethodandllndertheCOndJtJ'ons.(lcscriI)cd

inIof'ⅠⅠⅠ./

･ノTal)le 5 ～
DeterminatJ'onsofdl-AllethroloneinSyntheticS.lmPle5.1

` No.1 No.2JNo.3 No∴4 No.5 No.6 No.7

dトAllethrolone, ･一ノ10~lM l 16.0_′16.0 16.0. 16.0 16.0 16.0～~16.0

l̂lylactoneI ･･-10-4M 4･0 8･0~･-'16･O

Pyruvaldehyde･･ 10-4M 4.0 8.0I 16.0
Half-wavepotentialof'
(ll-.111ethrolone,found, .V. -1.32 -1.31-A-I.31 -1.31 -1.3Lt-1.31 -1.31

W.ll･eheight,fount7. ･cm. ノ r).68 5.62 5.64 5.65 .E:).68 5.68 Ir7.67

Error, . % 0 0 0･. 0 0 0
67.
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Table 6 -_

Deter'min孟tl(lnSOf(ll-Allethrol｡nein Synth占ticSamples.2

No.1 No.2 No.3 No.4 No. 5 No.6,No/7

d1-AllefllrOlone,
EthylT･3-ox0-61こ
heptenoate,

10-4M 16.0 16.0 16.0 16.0 16.0 16.0 16.0
/

10-4M 4.0､ 8.0 16.0

32,一宮_yddir.OnXcyI,8-nonene- -- 1｡-.M 4･0･ 8･0 16･0

託 iflietYha,Voel.PnOet,enfiaulndO,i v. _I.32 _1.31 二1.317ll.31 ll.31 -1.31 -1.31

waveheight,found卜 cm. _ 5.68 5.62 5.63 5･64 5･65 5･66 5･64

Error, 一 % 0 0 0 - 0 0 0

I* -TheconcentrationofthisissholVnhyassumingthisaspurematter･ /
丘･

Tahle 7 -

DeterminationsofdトAllethroloneinTechnicalProductsand AllalyticalValuesof

StandarddトAllethroloneAdded

N0.1*

Technicalproduct, mg. 6.00

Waveheight,found, cm. 3.60

_Concentrationofdトallethrolone,
found, .10-4M 10.14

dト̂ llcthrolone:fotlnd,(I), mg. 1.53

dl-̂ llethrolone,found, ,QQ/ 26

Technicalproduct, -mg. 6.03

standardや allethrolon94 d-ed･iilgI.)I o･6 0

Waveheight,f.ound. ∴cm. :I5.08

Concentr:ttionofdトallethrolone,
found, ∴ ■1011M

14.31

d1-̂ llethrolone'found,I(m ),-mg･. ?･16

Standardd1-allethroloりe･found･ 一 .0.63
I(llト1-･IV),_. /mg.

1)jLrcrenc'eheiweehIIand･lV,(Ⅴ),･mg･+0.03

7･:rror,(Ⅴ/IIxlOO), .% +5 -

* Theseproductsareundi;tilledmatter.

&. RestlltsofDeterminationofdl-Alleth-

roloneinTechnicalProdtlCtSandAnalytical
-valtleSOfstandard dlこAllethroloneadded

totheTechnicalProdtlCtS.

A.Technical products~produced hy various

makershavelieenanalysedhythemethodsholyp

-inI'of111,and_thepolarogramsandtheresultsノ＼
areshowninFig,7andTable7,respectively.

Thear)alyses were conducted afteradding_

stJmequantity ofstandard dトallethroloneto

t∫le technical productsof No.1～No.3.Tlle

resultsareshowninTable7.

68

toThoseTechnicalProducts

No.2* No.3★ No.4* * No.5** ′

･6.00 6.00' 3.00 3.00~

4..11 5.6 0 7･01 7･02

ユ1.53 ′ 15.77 - 1f).75 1!1.77

1:75 - 2.38 2.98 2.9リ

29 40 9 9 100

6.00 6.00
ヽ

0.60 ､ 0.60

5.55 7.03

15.63 19.80

､2.36 2.99

0.61_ 0.61

+0.01 十0.01

+2 +2

** Theseproductsaredistilledmatter.
′

StTnlAlARY

l. Thecrudedトallethrolonesynthesizedhy

the usualmethod lVaS Pur縄ed by column

→ partition chromatography and standard dト

allethrolonclVaSObtained.

2.}When dトallethrolonerlVaS reduced at

dropp】ngmercuryelectrodeintheelectrolytic

Isolutionofethylalcohol(昌O%),M/5(Clh)ド
NBr solution(10%),and Sorenscn'S､buLrer

solutionQfpli2.00(40%),thetypicalreduction

lVaVeSWer占obtainedIThehalf-wavepotential

was-1.32V.at25土 0.2oC.inthesolution.

′′
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3･.The waveheightoEdl-allethrolonc㌔､vas

proportionaltothecon-ccntration･. ＼
4. Wllendl･allethrolonelVaSreducedatdiffe･

rentpliv;llues.thereductionwaresofvarious

differentI.vpcs■Wercobtained. ~/
1

{). ŝthe temperature-increase(),the-hillf-

1VaYepotentialofdl-allethroloheshiftedtothe

negativepotintial,andthelVaVC heiがItjncrcaSedI
proportioni1ly.

6･ ThedeterminationoEdl･allethrolonehy.-

polarographicmethod lVaSdeviced after tIle
し

aI'ove-㌫entionedinvestigatio-∩andthestudydn＼

theaccuracy of this mettlOd With various

syntheticandtechnicalsamtpleslVeTePerformed.-I
This耶ethodgavethereliableandsaHsfactory.

results;errors',ihichmightcreepin､むerckept

Withintheexperimentalerrors lyith mosLof

thesamples.

TIleau仙orsWishtoexpresstheirappreciation

toPTOf.SankichiTakeiforhiskindguid;一nCe
Jノ
and'cncollraqement.ThedostofthisTCSC.lr(･h

hashcendefrayedfrom theGmntJn ^id for

.Developnlent(ll Scienti鮎 TくcscこIrCh from tIIC

I)epartmentofEducation,toIVhi(･hthe.lulhors'

th:lnks;Ire(Juc.
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