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SttldiesotlPyrocirHTtNe-w cDmpOtlndfoTLndinthe･Dry･DistillationrPro'duetsof･Pyre･
thmmEヱtmCtもhdPyrlethrllm Flowetp.Masan80●M T̂SUl･(L8boratorie等.OftheNissin'

chemi占;ICo.andDepartmentofC申e叫stry,CollegeofSciencc,KyotoUniversity.)Received

Jam.･31,1[)L30.Boty..-Kigahu15.･1-20,1930.

1 PyroBinに就て′ 枚非正直 lEl新化畢工紫株式食紅研究'ill.(大阪)及び京都大串理郎 匹化払致望〕
＼ P.251.31.更改 J

∫
長潮氏が除虫菊エキス乾潮物中から得た一所物矧 ま

cioH16.02なる組成とIacio占Cの性門を有し,樹 ヒに＼
よ･りLrans-C.a'ron酸t'a占etone't･を_釈-ち〇号紺は
カ ニJ.り pシソ (Procz.n)と命名し'之を合成しそ

の群離 明-こしたo rT l

あることが推EtZjEされる｡ '

‥ 三三 二三三二‥_:‥三
ⅠI CH3＼
cH,/

- cH-CO＼o ∫

c〈l

cH-CH2二ユCく:::
Pyrocinはdこtyans一貌一茶雨を員峯封管中で30分 I･

rtn4000超加熱し分子内筒位を起さして生ぜしめ得るb

I.･.7合成の dl-Cis-Lron,S一筋fT菊俄を同様lこ虞理する
ことによりdl･･,Py.rocfnが生ずる｡Pyrocinぱ mp
83.5｡⊥84.50,〔a瑠ニー75･50(inethcr),.dl:Pyrocin.
I
ⅠⅣTRODtTCTIOⅣ.

Itwas～8questionforn.umberofyears .■
I.thatwhatsubstancesinthesmokeofpyr-

'ethrum 月ow.ers(Ch'岬 nthemum空 YayiaC/O･∫
Atz'(Lm),has.theinsecticida,1power･-

Forlhesubstancesdiscoveredinthes町0-

keofpyrethrum Bowers,wecanGndmany

ノ-reportsfrom R･Yamamotol),S･TakeilK･
Wakasoho占ta12),andM.Nagage3).Nagase＼

found5everal占ubstance3i.nsmokeofthenoI

wetbels'ide3pyrethrinwhichhaveinsecticidal ､

power.Heconcludedthatthetoxicityofthe

smokeowestothec-ombin'edaction岳ofall

thesematerial主.Tnthe.course､ofpreylOuS～
study,heobtainedalsoanewcompound*

bydrydistillationofPytethrum floweTSOrIi
itsextrac;.

は ?p590-60.9である｡
今合成 ci主-caron酸からttl空して ⅠⅠⅠ(mp830)を

/【′
cH_COO㌣ ●

･ⅠⅠ一 ､cc:;)Cくi･H-Cよ cHG H:･L
J
I

作り之を Na-Hgで -CO-を還元してlacton抱 作

ると之は油状物で,dl･Pyrocinと性質全く異る｡之

に依り戸yrocinがITの構造を有することは光づ疑が 1

ないが,更にPyrociTlのalcohol基を遊離のものと

し 之に軽々な功三駁alcohol基反艦を行うと何れも

この反艦を示す｡伐って Pyrqc_inの alcohol基は第 ､
三戟alcdhol基であり従つ<その構造はⅠⅠ-であるこ)
ーとが判明した｡ , /

frDPyrqcinll柑常の殺虫力があり,/除虫菊花の煤
煙中からrtまだ分離されて厨なt-､が恐らくそゐ内に存
在し その殺虫力に相常の寄典をしてゐるものと考え
られるO / Lt

Asthissubstancehada･conSiderably･high

toxIClty,On..mosquito,itbecameanintere･

stingproblem toconfirm itsstructurとand . -

manifestthem-echanism ofitsformation.

Afterstudy;ngItsPrOpertie3,Nagas占and

present.writerIslgge"L･edaChemi'cal'･struC-.
一ure-wh'chhasal8CtOntandacyclo'prqpahc

ring小. / ＼

Isitlogicaltoestab一ish this'imagin8ry

structure? From whatsubstanceJ'n:PyJe･
thrum･80werthiscompoundwasderived?

Is.there一.S,OqieelemeAtwhichhas,aninsec-

ticidalpowbr,in''.thesubstan9e3.resembling/
tothisstruct中e?-From the3CViewpoints

+LHefeafterthewriter滋ishe3tOJnamethis
lacltonle''py'ocin'･

ノ1
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th占WriterムasmadethispresFntstudy･､∫

t̀ I･heparation of'pyrocinや DTyJ

･･DistillationoEPyrethru,nFlowers･oT
l ･･EXtraCt･OftheFloW･er.ミL/ ･

ThcwriterhasrepeatedNagase′s experi･

mehtsandobtainedPyrocinwhichhasboiling

pointofca.1100/10mm,ca･1.270/15mm,tea.
1300/lGmmiAnd血IeltingpoiLifdf83.･50⊥84:6.0･
Thccondensedpy.rethrurTe'* act(PyreEhL
rin･･content40%)Io上com車 rPial,pyrethtrumI＼

bXtTaCt(･Pyre!hrinc叫 .e/pt15%)orthepow-
dcrbf,dry_pyiethrum 80Wdrs†asdry･
Ldistillふd･'Atfer′S.aPOniGedtwithalkali,fhP
distillatewassteamedandremotedfromthe
neiitralpart,Ithenacidi点edwithSulphllric
acid andsub37ctedtagain tdsfもam distil二 ､

I lation.,Tothedistill?te､W?Saddedsodium

chloridcanditwasextractedwithether.

IThectherextractwas-washedwith◆sodium ･

､Experimehtal ~ ■

.'1).Pyroc7'nfTOh.?dndertsedpyrethrum-｡cx･

tract,(p.yrethrJiqc.oT庫 40i%)･,･
10gofcondeIISedpyrethiumextractwas

← distilledir150ccβaskonasand.bathundcr

carbonatcsolutionl:seVeral･timesandwa.S

-reinovcrdfromacids.Fromth,eetherlsolution,l ■●l
etherwasdistilled,oLrand.therqmal.nlng､l
oilwasdistilled'tinder･redu/ced･pr.es.sure∴

ーPyr･oc;n.thusobtained-asa･colourlもssoil･I

crystallized.izI,･a･shorttim.ea,ShexqgonA1

..plates･Itwasrecrystalli等Cdfrom petroleum
I ･ctherorligr?in,,incolumnerCrystalswムicも '.
meltSat83.50｣84.50,havingarotatorypower.

/〔i)2Dl占-75･50(inether･)∴ Thi;substan,cq
h益samolechlar､formulaC10HliOBーandgives

'一 W'an,lea.Onicacid.andlac亘Ononoxidizing

withpotassium permanganate･

From.theseexperimentalevidences,fol･
●l
lowlngStruCturalformula台maybeproposed

forPyre/qJnaS-Shownーint九eprevious.article4)>
CH-CO

., 買 〉CくよICH≧coHく::,3
(OrJ

ノCH-CO＼ l ＼

:"H:)cf-iH-CH薄 く:I::

0

㌧L-I
･･2. ･.

i

lil
slightlyprequcedpresstlrc･.･Thedistillation

wasT.repeatedteri･timマ苧･′ Thedistillatcs. ･

LrWereLCOllectedand'sap,oni点edbyboiling

withlOO'C'cof､10% met'hanolicpota主horL′
a'wapterbath･ Thereactionproduc:lwas

'trcatedwithsteam,､ふh'hanolandvolatile
∫

neutralsubstanceswereremoved;afteradding ･＼
50cc6f30% Sulphur.ic-,acid,itふassutTjec･.

､tedt?asteam-distillationuntilthedistillat占 .I

～show';ムolongeracidify.SodiJm chloride

wasadded-itotheJICidic.'di主点llateand it

wasextracとedwithもtherillane立tractorforJ

24･hrs･Th-cetherexiJacモwa占■washedwith.
甲ChlOccoflO%良?diumcarbdnat-esolutio'n

fourtime声thenwithwaterthreetimes.It

wa占driedo･n.anhydrpuS,Sわdium stllphatc
and】丘ltered, Afterremovalofether,the

remainingoilwasdistilled･underreduced
∫

pre甲ilre･ThemaizTpartldistilled,年tlO50-

1150/1Qnim. QnleavingitstandiJiare･

frigqratorovernight,thecry!.tat- colou r ･

･ll.essh毒dionalplates- ya告s?parat7d･lJ
Ityasrec,rystallizedfro'mpetroleumether＼
orligroin'incrystalswhichambuntedtolg,

havinAg melted at83.50～84.50.1tisCalled

Pyro･cih,whichsmellsllikc-cinnamon･I
'Analysis:-

Samplemg COJmg,HiO､mg:C% 甲%
､2.509 6.565 -2.1151 71.36 0.61
,CIVH1602 71.42 r9.52

/
2)･′Pyr?cin.from.commeicialpyrムhit!.m

extract(pyEreth,ihconte去t15%)･･.

+Thegeometricstructureofoxidationpro･
ductofso串ecompounddoe占notalwaysshow
thegeometricstructlireof■thestarting sub･
stance,̀For-､example,furfural.is･oxidized to
fun.aridI.itcid or-mal占i占raciJ･acco.fding lo､
conditioLs: 〔Milas:'J.Am.･Chem.Soc.49,
20?5(1927)〕YataroObpta-･J･･A等r･Chctn･SoC･
Japaヮ,I6･､188 (1940)
*+cf. 一卜

∫

). '.

′/ ＼ ∫
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50gofcommerc;alpyrethrume叩raCtWas

㌔･distillcdfromloocc触'sk･byadirectheating.

'Itwasrep.eatedsixtirne'SandthedistillatcSl
were collected. ItwasSapOni6ed with

.40'occof10,Oo'mLcthanolicpotashb}boilingI
for3hr争.･Thereactionproduc,Iwastreated

8日 aTneasi血l)add2gdf･Pyrocin- bp
l'250-1300/15mm,mp83.50-84.5OT- .Ya告
obtal'ned. ＼

●
3)'Pyrocin frわm dry pyrethrum 月ower･

100g･'ofdrypowderofpyrethrum 恥wers
(pyrethrinc'ontent'0.9%)was･dry-distilled
fromaPyrexflaskonasand;tbath･ This

I wasrepeated.twe.nty'times･LThecoilecte?
ミdigtillateyassaponiGi.dwith1000ccoflO%

mFfhanolicpotashl.byboiling.forrもhrs･車
subjectedtothersiniildrprpctessesass!ated

- Iinttheformprcases,0･5gofPyro.cln- bp

二'1250-1350/16mm,mp83.50.-如.50- was

､ヽ

obtained･ /.･

ⅠⅠ･Preparationsoft,ans-1,1-Dimethyl.

･ .,-2-diisopropyl-hyqroxymethy1-oyc16･･-
pr.opanecarboxylic,acid(さ)aTlaCl.S-1,
･I-Dimethy1-2-(l′-isopropyl-2′一methyl一

･2′-hydroXy･hprPpyl-eycloprop8nelca･.･
rboxylio叩id(3)la占tohe.

At_Grstthewriterlthought･thatPyrocin

shouldhaveafive-memberedlactbnerl.ng,

owingtotheordinaryruleミthat.afive-mem一
也eredlactoneringismらrestよblethi'nthat

ofら;冗-membered.

cc:;〉CくC器CH-
ccHO2!cH〈cCHh,3 ､

■

He,therefore,triedtosyhth声ZeJthissub･

stancefromchrysチnthe-mum-momicarboxylic

acidbythe-followihg~schem/e･
Jt､ ､ l

I;:;)Cく…H":::≡:く恵 一 ccH";)C'く…::cc:0--cc"a :;
Ⅰ (tTaTIS) n

cc:;〉cHMgBr

cc:;) C(3:Icc'HO;"C'JZ:cchH;く慧 牢 罰 :::'.?."H''(CH〈::堤

- ,L

l
Ill∫

≡:;)く 3:二芸 .1≡ 3'CH<':H"33'21KOH

ⅠⅤ

LS55

那iiiiiiii = 二

一J

t一

H

H

C

C

/
＼C

CCH";)C(≡:二C?.i.chHくcc:3,土
Ⅴ

::;)CこC7HH二cF.0.-HCHくL::33 莞 cc:;)C(C7

VIⅠ

;:,3)CくさHF二ccoT)loCHくcqH";

t, ･ ⅠⅩ (cs)

ⅤⅠ･ l

H-CHO.H-CHくccH": cCHHnScC.3 0 ●

H-Coon heatingin
sealedtube

･ Vm (trams) - ･

●tr-ansitcaronicacidand･tyansihomocaLr｡nic
:acidare-convertedtdtis-anhydride岳bythe
samecondition,t争ewriterthereforeexpedted
thisreactionirlthiscase.
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'Inthisscheme,however,thereactionVto

VIdidnotproceedasthewriter'hasexpo

cted‥theyieldofV〝assosmallanditwas
convcrted･itselftotheoriginallVbythe･

8lcoholic､potashtreatment･He,therfore,was

obligcd･togiveupthisattehlpt･TogetVII,

thefollowingprocessesShouldbeadopted･1

cc"H;)C'j:Icc:≡:くccHT,3---
1socl_～

I

::;〉cHZd
H2 .. ～

TIJ.一 一一~ V~r 〉＼cH2
;≡33)C(Ci"HIcc:C=1｡/C

cP,＼･C/
cH,イ ＼

i:ヨ
CH-CO

ド
CH-CH

C"3＼C/r co

cHくccHH,3 0,======E

c〈ccH":'＼

亡二二…;…二
cH3/ ＼dHTCOOH ､

ーⅤⅠⅠー

h ordertoknowthestructureofPyrocin,
thewriternow,triedtoobtaintis-1,1-Di-

methyl-2⊥diisopropyl･hydroxymethyl-cyclo･

propane,carboxyll'cAcid(3)ladtone(x;)fro･m_

lV･Forthispurpose,lV was I

lV-CHへ C/
1
cH,/＼

2

'
J

1

5
:

H

.

C

C

/
＼H

_

l叩
/.h

o

C
｢.

.C

f

I

H

H

C
~

CⅩ

treated･wi.th'three寸oluine30fLacetic-anhy-～
dridejnasealed､tubeat230?forsi立hours,
butno･noticeablechangTehasbeen･occurやd･
th占starfing･materialwas.recovered.Tnthel

戸eantime,itwasfohndas､describedin,the

ja'tera.rticlcthatchrysanthemum-monoca′r･

4′.

～･

bdXylicacidcanbeconvQrtedigtoTPyroGin

･byheatingat4000inavacuurhsc?led.tube･A

‥Bythesametreatment･､lV wasconverted

intoalacione,ofwhich､thesJ:ructure,?S′/

describedlater,is'AnotXbutcis-1,1-dimeEhyl- ･
J

cH3＼ /

･ ･ t,H/L＼

CH-CO
＼

CH-CH-
-?C(CCH",3
CHl 一

〉■■＼cH3
＼

ⅩⅠ

2-(1'-isopropyll-2'-methy1-2'-hydroxy)･pro-
pilcycl｡pr｡panecarboxylic'acid(3)1acione

ー(ⅩⅠ)･ Ityasalsoobtainedbyranofher
methodasdescribedin thenext-article.

E叩erim6ntal∫

l)trans-Chrysanthemum-monocarboxylic
acid(I)

Thiswaspreparedfrompyrethrumextract

,byttheordinarymethods). Colourlessvis･

cougoil,bp1450-1460/13mm.

2) Methylwons-chrysanthemum一m,onocar･
boxylate(Il)

.Thiswa占obtainedJrom(Ⅰ)anddiaztome-
thaneinethersolution.Itboilsat860～870

/10mm.

3) Lrans-1,1-DiPethy1-2-diisopropyl-hydrl

oxymethyl-3-isobuten-(1)-ylcydopropaneI
(lII) ′
5goftheabovee喜terWasaddeddropby-

dropunder,stirrlngandcoolinginanice

-saltbathintotheGrignard′sreagenl.wh●ch
＼

/ hasbeenpreparedfrom 13gofisopr?pyl､

bromideand2.5gofmagnesium h dry

ether.Afterleavingトthereaction.､mixfure

lII

cfi!

ovelrn;ght,itwasdecomposcd withice

anddll.sulphuricacidandextractedwith

ether. Theetherextractwaswashedl

wlthwaterldrled on anhydroussodiun!l
sulDhaLeandthenetherwasremoved.The

remainingoilwas､distilledunderareduced

pressure･ThedcSiredcompound.bp114-
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1160/9mm)wasobtainedasacolourle3S

viscousoilwhI'chamotlntedto4.5g.

一･Analysis:-
samplemg･COJmg･H10'mg C/Oo',H,Oof
:I.560I .Ilo.499 4.038 80.43･12.60

cI6H300 ･ /● ･80･6712･61

4)Ln"S-1,1-Dimethyl一畠-diisopropyl-hydr･

oxymethylcyclopropanecarboxylicacid

､(3).(lV)

2gpfth占alcohol(ⅠIl)wasdissolvedin
40Lcjcbfchloioform ando2;bni2:edairwasl
～passedthroughitfor3hrs.Afterthistreat･.

lmentthesolventwas_rem'ovedunderEe一

ducedprc3SureAtro9rhtempeTaturも..To

therema至nhgsyrup･someicen;asadded∫
andleftovern;ght･ Thereaction'miXture

wasLthenboiledfor3hrs･on.awater.bath･

OnadditionoflOccoflO% C左ustic.potash

solution_,itwasextractedwithethertore.

movetheneutfalpart.Therもsidualdlkali

solutioliwasac.di丘やdwithdil.sulphuricacid

拓 車㌍ edwith･etheragain.Thecther .
extractwaswashed､withwaterforthree

time3and･driedona'nhydtァussddiunisul⊥

phate･ Thesolventwas.removedandthe
reSiaualoilw岳sdistilled underreduced

†
pressu､re上Thさdesiredacidwasdistilledat･

1550-1600/5mm･rltwasav.erァViscousoil,
whILch'crystallizedlinarefrl･gerator･After

re'crystalliLzingfrompetroleumetherit'melts'･

at9i0,-950.

Analysis:-

Sample.mgL COLmg･HIOmg C,Oof-H%了
4.610 ′ll.535 4.406 68･24.10･62J

CJ3H210J.､ ･168･42-10･52I

5) He;t:treatment̀ofけanS-1･i･-dimethy1-

J2Jiisopropylhydroxymethy1-cyc_top.ropane●-
carboxylicacid(3)wi.thaCit,icanhydride.I

1g.'of(lV)washeated'with3go,facetic

anhydrideinasqaledtubeat2300for6hrs:

Aftercooling,the-contentwasdistilled '

undei/reducLedpressure..Aceticanhydride

wasrecoveredandtlhenthe甲aindistillatP

boilingat1550-1600/5mm ･wasjollected･

l■/

Itcrystallized,melting･at,?40-559.ItwasI

(lV)･itself･ ､
6)_tn'S-i,1-Dimcthy1-9-(1′-isopropyl-2′-me.

thyl-2'-hydroxy)-proriylcyclopropanecar-･

boxylicacid(3)lactonp(V)

1･2gofthe'aboveacid(lV).was･plnccdin･ヽ
aglasstubeanditwascvacuatcdto7mm

-Hg,Thensealedunder･thispressurc'.The

sealedtubewasheatedupto400｡for30.miJ

putcsinanelectric･fumace･,andthenleft

standtocool/Thedontentwasdolouredやcry/

slightlyandsomewaterWaSJobservedon
thèinsidewallofthetllbe. Onopening,.

itTiasnoticed thatreducとdpressurewas

kept,showingthatany･decompositiond:･d

nottakep一acebeS;de3dehydration･･The＼

contentwasdissolvedincthcEandtheether.

Solutionwa号~washedwith10,03sodiumcar一,I
bonatd/solution,theワwith.water･ ･After

removalofthesolven.t,thercmaint'ngoil
wasboiledwithlOccoflox mcthanolic

potashfor2hrs.Afterthisproceduresome'

watel･WasaddddarldmethanolwastCmOVed

underreduced prcnureIonawaterbaih･

The血atersolutionextractedwithctherarid

acidifiedandextractedwithether号gain･The

ethersolutionwaswashedwithwater,dried

onanhydrous.sodiuP .sulphate･thendistil-

1ed･Thedesiredlactonew早sObtainedas

a'qolodrlessoil,,boilingat760/13mnl･PID2ヲ
･1･4668,㌧d18〒0･94=I'yieldO･7g･

Analysis:rT
Samplemg COlmg HjOmg C,Oo/.H_%
･ 2.9575 ＼8.0789/ 2.8336 74.4910.72

CJ.tH.202 74.2810.47

ThisiSanisomerofthelactoncwhich

willbedescribedinthenextarticle.

ⅠⅠIPreparatl'onbfcl'S-I,I-Dimethyl-●

2･且iisopropylllydroxymethyl･cyclopro･

Ipan?carboiylicacid(3)lactone.

Inordct･tbascTJtainwhetherthelactonc
de3C'ribedinthepreviousartic一ehasa丘ve･

meムbered18CtOneringor.isix一memberとd,
ct'S･1,11dimethyl･2･diisopropylhydroxymcthyl･

u

/

l
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J

cycloprop-a占eca-rboxylicacid(3)lactonc(Ⅰ革)/I
was8ynthesizcd∴ It/W.aslobtained･from/
caronicanhydrid6,upon~which.isopropy1-

maBneSiumiodidewastreacted.-

cc::,tく ci"H_Icco3 0
-VIII

(CH3)2CHMgJ
/~~~~~こて~-さ
し†

.cc"H33)享.(Clli･cS,?ch,i::,)2

C∴

ⅠⅩ'
/

●'て .}rJ,

●.Thepreparedlacton占wascolourles?rhom･

b;cplate ･whichlziicltsa!460-47?(fr?m

pbtrolcumcther)･,Theboilingpointwa苧1450:
～1470/30mm･･'Itiseasilys.oluble･inchlo-

roform anddi氏Cultsolublein､petroleum

cthcJandligrpln ･∴Ithasthecharacteristics,

ofla'ctoneand'aswcctfragran.C?and has

somein'scctic王dalpower. I ･

Itrigobviousfrom･thesynthe亭isthatthis

lace.onehasaaveJmembereglacto-ncripgt6)･I

IThc･lactonc･1ldeSCribed-in the,preylOds
artiitc血 Sthave･a.six･memb占redring,be三ng

quitc●diLrer占nt.inpropertiesfrom thislac･

tone･ /. l r
ltisnoteworthythajthislactonp-was

cony.crtcdintothela'ctoneintheLprevious

artidebyheatingat4000linvacu0..,

◆′｢ ,

∴==二__二_.=E.E.r
C箪 coH<cc:3)
l

,I /CH,
く
＼CH
'' ＼cH3

cc::〉'C憲 二ci'k ｡く::,3

1

l′

c k cc : 33

7 J I

-JJ.

】

I l

,E坤eriJn占ntal

Thestartingmaterial.6aronicacid may

bepreparedby･sevFral methods･6･7･8)･Thc･㌔

.･writerusedthe血odi丘edmethodsofKoet2:7).

andPerkin8)･Theproce!!esweresomewhat,- I.

･予Oundaboutaムqtheyieldswerenotgood.
Theywereasfollows:⊥
r) Ethyl.isopropylide叫lalonate(Ⅰ)7)
75gofacdtone,160gofethylmalonatc.′
120gofacetic-anhydride･and､lOgofL左inc＼
chlorfde(frcshli;fuS.ed)werepla'dedinムn

autoclavelandlleatedat1000f.r114hours..

ureJdiittow左te亡andoilylaye,rwasseparated.
1 /
Thiswaswashedwith･saturqtedsodiu'm

:carbonatもsolu,tionuntil'it●showednomore
acidity,thenitwasふaShedwithwaterand

･idriedoncalcium chlorride.After-点ltration,

'theoilwa叫 istille-d･AtRrstsmallquantity

.of･ethyl.acetatewasobta･inpd.Thenitwas

distilledunderreducedpressuLrc･

Jabh ｡oo･～j io,0.00//2255mmTi.:5i ･.∫
C) 1200｢十 1500/25mm .●65g

d)､1500- ./25rTm､･t .
･t､tT-hpgreaterp.artof(b)wa,'ie示 ≠redethyl
malo､nate,I(C)was･th占 miⅩtu-rd~ofethyl1

.malbnate占nd'ethylisopropylidenmalonate･ t

Th-e■gre牢erpartof(C)wasth.ilatter･Dy

re'distillationofthispart.中ur?ethylisopro･
pylidenmaloilateisobtainablewhichboils一式t

I1380-1410/20trim.Buttheredis'tillationwas1

∴′unnepessaryinordertoprebarenextithyl

isopr?lpilidendirhalonate･Thedistillates(b)

an-d(C)wasu●sedundert中 C?ndition･The
y与eldoftheabovecon-d占iisatipridoes.ndt

ノChangcinthescaleof640'gofeihyl･m?･i
lonate.

2) Ethylisopropylide坤 malonatc(ⅠⅠ)7).;
Thesblutioi10f8gofmetallic80dium in /

∫､I70ccof■methanolwa!placidinanau tム clよ v e ･

占hdtro'itthi･distillate(b)(5号g) ,in ab 6 v e ､ ～
meふtionふdwasa'ddqdwithstirrin g a n d th e'n
thediitiltate(C)wasL･'added'inth e si h l占 w A y ･ ･ノ l

＼ .

､ ■

l
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(cH3･.CO)20 CH3＼
cH3/

′l
ヽ

C-C(COOP_2H5)

Ⅰ言

NaCH(COOC2tli)!
.･.･..ll.･.･.･.･.･.･.･.･.･.･.･.･.._....ll.･.･.･.･.･.･.･.･.･.･.･.･.･.･.･.･...___一一一◆

,:::)C(::'(::::::≡

i l･ ll I

工 ::〉qく崇 .o:: I

1

′

′1 1

1 :::〉Cくcc:≡:0.)0.
v lPCIsorSOCl℡･nextBr2

cc:3,)C/Jc"HTI-cc.Oc?1

l

ノ■

l cF30H

CHへ

(･cH/Cく芸 三:0.:冨 て

vI l

cIも＼
cH3/

∫KOHorNaOH

C'tci≡二cc.0.oH"

Br2

,(CH3CO)LO

YIl ､Lyo"S _..

Afterthis･themiXture･.washeatedat900ん,
1009､for48hours.･ヘ

･Afterでooling･waterw4号addedandtheI
mixturewasfilteredusingBuclmerfunnelon

whichchatcoalisspread..Thentfiltratewas/
･extracted･with,benzene-Thebenzreneex･

tractWasWaShedwithwakranddried_on

calciumchloride.Fromthisbenzenesolution,

thesolventwastrepT?Vedandtheremaining･●.
oilwasdistilledIlnderreducedpres.stirel.

･Afterunchangedetllyl血 lonater.andethyl/

is.｡propylidenmalonate-wererec｡ver'ed at

I3_0?/12rim.thetbFrP｡mCterr｡車,upSudd.
cnlyandtheethylLi等OprOpylidendimalQr)a咋■

･･1 1 1､
＼

一 芸 )CくccBHr('cc.0.0cc,2H"55,'22

Ⅰilil KOH′■or N a O H

cH3＼
cIIl/

=.(申 OH)2

F=(COPH )Z

.- ::3,〉C'fi:::0.0."H
lV IC暮S ' J

'cH3COCl-

＼ 仁∫

一 芸 ;〉Cく3:Icco.〉0､.I
ⅤⅠⅠⅠ CJ∫

wasdistilledat1900-1950/12mm.YJ'eld,18g.

3)IEthyHwomoisopropylidendimalonatc

(Ill)7)

20cc■ofcarbontetraChloridcwasaddedヽ

to50gofethylisopropylidendimalonate,
andtothismixture8ccofbromhewas

added｡dropbydropwithstirringandノCOOl-′′
ingwithiceandsalt.AftertheadditioJlWas

completed,themixturewasleftovernight.

Ifthecolourofbromhedoe3notdischarge,

theIもixturewas､warmedonawaterbath

until.thedecolollri2:ationiscompleted.After∫
cooling,themixturewaspouredintothe

wdterrandheavỳo'lly･layer･isseparated.

● 7
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The､†aterlay,erwasextractedwithbenze-hei
andtbcben21eneextractsWereCdmbiLledto

theoilylayeT･Thqbenz{neやrbontetrachlo-
ridesolutionwaswqshcdwit,hio% sodium

,carbonaJesollltion･thenwith'wateEIAfterthe
solutionwasdriedoncalcium chloride,the

solventswere▲removtedandtheremainingoil/.
wasdistilled.Thesubstanceboilingat145く)

～1800/2mm was37g.Theremainderwas

coJlSiderablylargequantityofcarboni2;ed

-mass.As Ⅰ(oet2;reported,thehalogeni2;ation

'seemstobenotcpmpletedandp!OreoverE5

dehalogenizationtookplacでlnSOmePOrtionI I
dufing.distilladon.However,ifihiBdistillaと-

ionwascarried･out,thecrystallizationofI
caronicacidwasveryeasy.Butin order

toobtaincaroniciLCidthisdistillationwas

unncccSSary･～Afterremovingthesolvents-ZI
underreducedpressure,theremZFiningoil

wa声reaCJedwithmethadolicsodabrpotlash･

Theyieldof甲rOnicacidseems!obebetterI
､inthiscase.

I.acidfrom chrysanthemuや一mOPOCa-rboxylic∴ _
acid･-Yield,6g::L･, ∴ .

5) β,β-Dimcthylglutarica坤ydride(JV)- .
40gof【ethylisopropylidendimalonatewasnTT_u

一.boiledwith･卿g′9f50.% sulphuricacidfor

12hours･ UpperI,aye.-i;extractedwith
etherandfromt'heetherextracTtsolventwas
l′' ′ l
remoやed.Theremainingoilwassaponi丘ed/

with'70gof3.0% caustic so申 solution

onboilingforfourl10urS.IIfoilylayeris

remalnlng,thlSふill.b盲removedby'ethrer
extraction/Thewatersolutionwasa-cidi丘edA

4) cJ'S･Caronicacid(lV)7)I

37g､ofethylbromoisopropylidcndimalo-

natewasaddeddropby'dropfromthetop

･ofrefluxcondense.r-tothewarm solutionノ

of40gofcausticsodaorpotashin150cc

ofmethanolandkeptboilinggently.AfteJr
thccompletionofaddition,boltingwatscon-lL
tinuedfor10hoursonawaterbatll. Then. ､＼
waterwasadded′､andthe血ethanolw舶
r̀erriovedundeireducedpressure.There･
mai.ningmiⅩturやWaSextractedwithbei12;ene
.andtheneutralinaterialswむere血ioved･I
Afterthi色目thesolutiollWas̀aCidはedwith
(AhydrochloriC･acidLand,extractedwithether
irl血nextractioliappafattlS.lFromthe'ether~ヽ∫
extractlthesolventwa豆remOVed､andrthe′
r垂 ainingsyrupwasくaddedtothreeyolume畠
of､chlordformrandwas/I)lacedLihare'friier･
ator̀ Crystalcisicとronicacidwasseparated
ahdLreCryStallized･fromwater･Themeltiilg

pctintjWa3←1710へ172?一ュtsmeltingpoizlt,W 舶

notLdepressedby･､admixl'ngl仙 h､C的 那 On'ic
r >r

ヽ(

tYlthhydrochloricacidandextractedwith

ether,inanextraction'apparatus.

･From the､etherex;tract,the8-01ventwas

removedandtotheremaining､syrupwas

､,added40ccof了acもtic'益ntlydrideanJdboiled
- for3hours.′Th-egreat汝partofaceticacid

andaceticanhydridewasremovedllnder･/●

ordinar.ypressure･Therez甲iningpartwas

l､distilledunderreduミedpreSsure･Disdllate/
from 160Oto1800/30mm (thegreaterPart
1640～1660)wascrystallizedもムonafterdlStil･

lation･ ThisW'a畠driedonungla益dporce･,

lainplate,､mp.1400･.Yield-16g･＼
,6)-Methyl-q･-brom-β,β-.dimcthylglutaratc
(ⅤⅠ)

TolagofthもabovかaZ!hydride25gofI～-
phosphorousp?ntach loridewasaddedand-'L
/the-zaixturewast,w a rm とdunderreAuxcon-
denstr on･a wateと bath ufitilthephosi?h･
orous pentachlo rid e d lSSolvidノconipleiely

(this 'chlPrinatio n ･w as alsocとrriidotiti諒ith
,Jhionyl chlorid e )･ T hbn 'thcmi如 托 wiB
′bO-dled wi th ice･salt.lan d `5.56a'一〇トbrbhin追1

,wAs added ardp by､d r婚 : A tterやidlentcvoi/′
lution of h)fdro genbro m id e 二wasover,~th占

m ixture や S-w arm ≠d on a 如 tilrbath until
the eolourofbrom inec6品 plettly discharged.

I,A fter ilt-cdoldown,th岳 h iktiirewaspoured

intoJ100CCIOfc'oムled･anhydrous iiieth誠 ol_
drop by drop 如Id Jtliis wasleft st畠nd●由 7er

, nigh t･T hereactiolim は tur号 かaspourediiito

･ 80cc,Lot batもr aildJthe･htavy Pil′was･se'l

＼ノ
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･.paraltとd.･･thc･･uppもrこ]aycr′.WASCXtraCted･ivith

IJ･ether'fourtl'meSlandtheethercxtractswere

r如mbihed･to･theoilylayer.･Thecombined

･solutionlwa3'･W'AShcd.withJIO/Oo/-sbdium∫
;carbonate･solution,then･withwater..The

～ether.S｡tuti｡nwasdriedbn.Cilcium'chl｡ride.

Littleoilwasseparat由 もwhe'n'the,sodium

･carbonatcyashingwaもbeidifi占dwithhy'droII) ～
,tchloric･icid.From the,eth占rsolutioni-the

i.:sollientlWaSこremOやed:andtheremainhg.ンoil

L岬aSdistillred. Thedesiredrmaterial･was

iCOllected･at1800-1850/40mTl･ p y/redistilこヽI ■ . .l

:nation,itboilsaり 72?/20mm~andてWeighed

I.19g･ ､

IJ

:,ll.如rgof'･,,methyl-αLbrom-β,β-d'me'thylglul･

tやr8teW益sadd≠d.drop:by-drワp:to､fhpwarm
･tsolutiQn O f120gofiaustit-soda～or.potash

/

acld､by.the'test..･･ハ'
ii.'･FivegramsoflcI'S-Cat'onl'C∴acid･was

･treateldwith15cc'ofacetylchloridc/u'ntil

thcevolution-･ofhydrbgenchlbrI'de･cease-d.

'Thcnthe_soludonヽねsdistilledundcZreduced

pres'sure.caionicanhydiide･wasc61lccted

at1230-1260/8･mm･ Ittvas,re9ryBtilr.Z占d

-Lfrorhldry･ether,･rppこ56Q,tyiild13･6g･､

･･.rAnalysis.･⊥斗 ･′
S今mpl,?rpg･CO)big･HP mg二C･% ･H%
･3.761...I･8.120 ･､2ユ05I ･59.81,6.34

㌔9):dl⊥cZ･S-1･1｣Di'rhethyi12-diisopropyi･hydr･＼
一一E･.O革ymethyトcyclopropane-carboxylic acid

(3).]actone. t,

6.9gofcaionic･anhydride･whichwasTdis･･

･r.sDIv_edjn30cc,of,dry/ben宅ene,Was.added
㌔,withstirringandcooling.intotheG'rignardTs

,in,60ccoflmethanol二andtheLmixture､､was∫
′-7boiledfor10hour声.Ona:W.aterbath.Then .′

. ～waterwasadded-andthemethanol-was I

て remOVed.,ltwasacidiGedwitbhydrochloric
acidand､treatedoncewiihactivecarbon.､

IAfterthis,itwasextractedwith,etherinan I

extractionapparatus･･Fromtheether.ex･ :

tract,thesolventwasremoved.Remaining

syrtlpCryStalli2:ed-Lrinàshorttime.I-three

volulpeSOf.chloroform/watŝadded･t9､itand･

thep■mixtu'rewasp-aced･in.an､ice,･b-ox･.

T'h'el7crystalwistdtlec!ed;ndwa,hsed､ふithtノ
ch)orfPrm･･,Jt.Yy冬日eCryStalliz主dfromya叫

yi.e,tdi-6g''mp2100･rThetes.tofthemelting

pointtL,jadmixin_gミwithatlfhentic,substanc?,
iI
prbved･to･beL√ans-CarOZllCacid.-′'

･8)･1C- pie.3争如dride'(V:m)′
･i.I:Fiye:.lgramS:OtLra㌶∫･CaTOnic､acid-wa主I

heated′with15ccofac8tic:ahbydridetat-
.22bo､in-88ealed.tubet｡rl.'･sikhours.Aftelr
'cobli血 theLtgbewd!unseatedand the1＼

cpnt占pt･wa_B distilled.IThe曲tillateatl娼?I
/20ふ 印 900n 叩 tallized･'It･.W'as:ieqEyStal-
1ized from dry ether.Colourle39●･Ciystal_*p
声6? was pbtained.Yield8.5g･It･coincide{
Ⅴ声t,h p由 t脚 .Qnic8nhydridefiqrr"'LqrPnic) l

＼ ノ1
/■

/ ､､●一

r甲gent､巾 ich･waspreparedfro叩･20,gof

Lisopr?pyl.iodide,2･7;どof-.magneやm･arldl

L.4Pd?of､,dryc';her.bythe.or4inary･.method.
Wh占n.3a.ddition･waSCOふpleted･thもmi.x.lure.

wa.i-こgFntly･boiledfortwohours･IAfter
cooling,it.waspoured.intoice-,anddil;

sulphuric.acidwasadded･u.ntilprecipitate

dissolve3･TilemixturehwasteXtraCtedwith

もtheE,andtheether､extrよctwas'washed･with

water･FfOmthecther:sQlutiQJl･･theither滋asL＼●●
rem6Vやq･rThetemalTllpg･0享1,右as,?aponified

witbp25,g'･of芦5% .ca心tiqs?da蔓olution,by●/
･boili,ngくfor.four-･hourSl33tcofwatervJas

才ddedahd.,the.neutraloil･wasremovedllyI

ether･e印action･Tihewat卓r･声9lutiod.叩 苧

?cidiGet!withhydr9Chloricacida'ndbxtrdc･

tedwithether.once･ TheetherpXtra.Ct

was*ashe'dwithwa!eす.anddiied叩 the

ヲnhydroussodiumsulbhate･Fr6mtheetherlt
solution,the.solventwasremdt,edandthe

femainingoilwasdistilled underreduced

-preもsurも.舶 edistillateat-1400- 1500/30mm
wascollected.Itwasdissわlvedin-ether匂nd
J･theetlher岳olutionw.aswashedwith'5/oo/i.o･
･､diumニC4rbonatesolutiorithree ti血esand
witll的terthreetimes./LTheethers'olution

､ 'Lg

/

I●＼＼

.I

＼･



∫ ＼
l

防 虫 科 .学 .節 15 奴

wasdriedonanhydroussodium sult)hate.′

Aftermtねtion,etherwasremovedandre1 -

maimingoilwasdistilledon.cem.ore The

distillateat1400-1500/30mm-wascolle声 d､

ItcryStalli2;Cdslowly.Itwascooledin.a

rcfrigiratorandthecrystAls伽ereseparated.

Itwasrecrystalli2;edfrom-petroleumethe=.

TheFryStalwascolourle!she妄agonalor

rholflb:cplate,mp460-470,yield4.5ど.メ

An alysis:- t

Samt}lePg COZmg H20mg C% H,Oo/
3.860 10.42 3.685 ･73.6210.68

CI3H2202 74.L910.48
/

10)Theheattreatmenrtofcis･1,1-dimethy1-

2-diisopropylhydroxy-methyl･cyclopr/opane

carboxylicacid(革)18CtPneI-

2gofcrystallinelactone(Ⅰめwasheatもa
upto400Oinavac_uum(8mrp-Hg.)seal占d
Itubqin30minutes,.then'heatingwasstopped.

Afterco'olingthe'tubeふasopened.lt●i,as
∫

kept･vAChum andtheconte去twas＼al血ost.

colourlcss. ThecontentwisdisEs'olved･in
∫

cthcrandwaslledwithlO%sodium carbo.
natcsolutionthreetlm占3●thenwithwater.,

Thecthersolutidnlねsdriedonanhydrous

sodium sulphate th占n･distilled.･As the

distillatc,thefolloもingtwofractionsweiも

obta･'ned(i)bp740.-780/13mm(甲O/251血 )
ca･0･5g(ii)bp 1400-1500/30.mm (1350-1
1450/25mm)ca･1.2ど.Frai'tiAon(i)hasthe

sameelementarycompositionandindex'ofl
refractionn圭2-1:4670asthelactonedescri･･
bcdhthcpreviousarticle.Thust,it-isobviousI1
thatthe丘ve-membereLdla占toneconverted

J'ntothc岳ix.memberedlactonebyth占heat.1

Thefraction(ii)crystalli2;/edand'riielted

nt460⊥470,ie:-thelunchanged1,;ctoLe(ⅠⅩ).-I1

1V PreparゝtionofPyr9Cin ､ ,
In,thebeginningpfthesesynthもticstudies!
asitwasalreadydescribed,fromthefastthat.
Pyrocinyielded甲fOnicacidand,acetonebuyI
theoxidation,tliewriteをconsideredthat

Pyrocinhasbeenderivedfro申 Chrys.anthや･～1
10

･- ､∴)＼

m血 ･POnOCarboxylicacid･Mapytrialsthayで
beenJma.de.invainto'preparPit,fromlthe

acidltFori:Ⅹamt,leら;bo阜l.inlgitwithsulphuriC,
hydiochloricor-.hydrobro甲icacidof､differ-

ezl!concentrations･,Distill?ti'oLIwith8･Small

quantityof･sulphllric.占C:_dpriodhe.heating

itinasealedtubeetc. j

A:methodofheatingitinatube′scaled～
undefreducedpressurewascontrived,Iby

wh;chthepreparationofぞyrocinfromchrシー､

Isanthemum-monocarboxylic'･aLcidhasbeen~＼

ac.隼ved:atlast･ ''､

;:3,) :C7H"Icc三三:<…HH; ～
･'lhe叫in-grin･vafuo

ー ノPyr｡Cinl
1

Chrysanthemum-m onoc去rboxylic-acid has

Alreadybeensynthesi2:ed▲byStaildingerarid

Ruzicka9),asfollows:: I l ヽ

誓icf."H3': 竺諾 3 IC･"tcS"i
.■～. l ∴･･∴_ I
U CZ12 -
,,E 1
CH2
r
COH
/＼
/CHユC払′

IN.oCHCOOC2HB

i

CH2一････一
i
CH2
J
CCI
/＼ I
CH3CIも CH3.CH3

三 三 ILI-:C';三二cc.:-o≡ lcc=it:.I:
ニ'′

l

Therefore itcanbesaidlthatthetotal

syTlthesis'ofPyrocinhatsbee止C9mPleted/

I AboutthelactoneringofPyr_ocin,itwill･､
bediscussedh.the:later.article.A

Experimental r'

1) LrLZnS-Chrysdnthlemum二monocarboxyli9∠i_
-･acid･ThisisprSpared'asinarticleII＼ し
Ia)I.pyrociよ J .,

5gofchrysanthemum-monocarboxylicacid1
was′placed'ina･glasstub¢､andthis-wasI

~Iヽ

▲ ･ ヽ

l

ヽ
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evacuatcdtotheprC3SurCOf8mm-Hg,and

thetubc'wassealed.､Thenthisw88heated､

II ::ntuote;0.oh･tnnA.:cele:::rtJ',:･cfucrun,:ec:::vra';h'.r;EI

Aftercoolinglnroomt?mperaturethcltube

wasopened.Thecontentwaskeptinthやー

.e.vuarceuda.teTdh冒:hd:iosnthaan.dthWea:e;Caar;e.Cxe:lyi･t.oh- .′ /

ha貞,nbt''been'occtlrred･ Theco'ntもntふas'-i

sapolliBedwithL50ccof10,Oof meth益nolic･
potashbyboilingonawaterbathforthr.ee

hours._ThenWaterWasadded,andfIom

/this､solution,methanolwaslr叫 oved･･ThbI
wateFsollltion､waswよshed′withether.in

:order.to.remove'somc.zleutralmaterials
､

whichmightb.eproduced.Thewaterso一
lutionl*a-sthenacidifiedwithhydrochloric
acid?'ndleftforashorttime.Thisacidic

soltltionw'als--ixtrictedwithcthcr-aidthe I

etherextract.ふ去swashedwI･th10%sodihmI
carbonatesolutionfourtimesandthenwith

I
waterthreetim占9. Theethersolutionwas

completelyseparatedfrom washing..'Affer

removallofthesolventfromthe･ether'FXtrT.act･
thereやainingoilwa戸Pon.crystall･'zed･､The
miXturewasplacedinaniceboxovernight.

･Thecrystalwassepratedandwashedwith

smallquantity oトpetroleupl,ether.･The

Rltratea'ndYasht'ngwerecombinedand

fromthis.thepetroleumetherwasrでmoved,

＼theremainingoil/wasoncedistilledover･and･
againthisdistillatew?splaced-inarefrige-
.rator..Thesecondcroptvasobtained二1twas/
alsorecrystalli2:edfromether･Theco血bined
c.ystal-weighed壷.5g,mp830-84.5O.'l

TheLtestofitsmeltingpointadmixingbith
authenticPyrocinobtal'nedfro'rrrpyrethru'血
extract'-,'dI'-dhotcbuse←thedep-re,sslOnOfthle
/meltingpo,int-･ 1ヽ ･l→

Alialysis;-
Safnplemg CO2mg
/ 3.TOO. 9.725

Cl｡HJ6Q2 ＼

ヽ

＼

節 15 耽 J

V PreparationOfdトPyrocin

.In'fheprevl･Ousarticle,thew,iterha色
describedthepreparationofPyrocin.･Tho

compoundwas9btainedfromopt;catactivO■

chrysanthcmum･mo.nocarboxylic acid and

Ihdalsoanopticalactivity〔a)2i--75･50in
ether'･.Itwasobtainedbyheating'theactiveI
･chrysahthemum･monocarboxylicacidat4000

Iin'avacuum sealedtube.In_the'sahie-way

dl-Pyrocinshouldbeobtained'from､syn･

twhheiticici:rays:.txht:Teu:f-:;n_OLC,aarnbsoxaynlic,dalei_a

cis-chrysanthemum･monocarbQXylicacids.
∫ ㌔/

;:;)C(C7H"二ccHO≡:く慈 牽 yrocin

.heat

ん′J_,

∫
active -｢ナaCtlVe･

′ dl､ r -●一一一 dl''l

.dl-PyrQCinthusobtainedwas'optl'callyin･

activeandcolourlesscrystalwhich/melted㌔

at590-600,itmeltedat'620-64OadmiXing
withca.equ左Iquantityofactiv e Pyrocin
やhichmeltsat830(.84.50.

-Thestartingdl-chrysanthemum-monocat･

boxylicacidswereobtainedby'the(method

ofStaudinger,Ru2:ickactal.2)●
Experimental ､ E

1) dl-Chrysahthemum･m o n o 'c a rbo-xylic
acids2) (

10gof1,1,4,41tetralmethylbutadieneand
5さofethyldiazoaCCtatCWerehe'atcdinan
autoclaveat800--100?for24hrs.andthen
120O～1500for24hrs.- I

Thとreactionproductw号Sdistlill占dandthe
fractionof950-1100/11品rdtiascollected.
′̀'Itamountedtoca.2g.-It tias sap on ifi ed
withlo% alcoholicpotash b e'ilin g on a

=Jrl･､

Taterbathfor4hrs･Thenw ater w as ad ded ･
AIcoholwasdistilledoff. 1 ′ I

tThewatersolutionwastreated ふ ith ether'

'Thelimprovedmethod;争asbeer.repportfd/Y･
byCampbellandHarpera.Chem-Soc283I
(1945)･ChemicalAbstract39,4319(1945)〕

11

1

′

､. T

i.1'
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jnOrdertofen?Ve､n,eutr,al叫bsta*es･Th9
∫芹mainiT)g､V?ter,Solutionwas.acidi6edL･With.

,,すき1･S軸 yicajidandit呼 e毎 stc.d.TVith
,pLt.h.er一期e軸 efgxtr争CtI,Was,VEaS巌年,wish
工､打チtCr.きSVef,a.I.timesandctherwasremoved
誹 ?叫 hes叫 iLO蛸 naininsPity斧SAis_tB痘_d
･､γ.ngerlTC中C頭 p.rf.S守,TTTや )The･.S車 軸 §c
distilling.at､lgOO,-1450/1.字やm珊争S､C.0119ctfl･
Itwe;ghedca..0.8g.'')･'-,I:l'(
＼､Analysis:,T
Samplemg CO2mg Ⅰも0mg■
3.890 10.205

.C川H川02
/3.410,･71.55 9.74
･t･71A=3月.52

...∵T
C,0.,'Il,0.I

2) dl-′Pyrocin ,
OL･5gofdl-Chrysar,t.奴やサmT管9nOCarbPFyyl
lieaci_ds･wBSh禦edin-agjasstubFseated ,､
ynderthe',pressurF9f8mm-Hg.upto.仰 O､Iy←～/＼
in30m;nuteSthentheheatingwasceased.I′
After_C?oling,thecもntentこWaSdissolve'dirl

l

etherandth占ethersolution･was.んashedー ノ

_,wi th.1,0,% ts,ogLi.7.m.j甲Fや.onqtclS,?!u.ti9甲.守;Per_a!
･timやS･then雨 中.,Y%er･jEL触 rCWLqS.distilled卜lノ.′ ▲◆I/ I･-)t-I
･やぼ･ffLP,甲,thesLOIu.tI'.oe･r.T.helr9rP.ai_niT!gPit.i1J■

wassabOnifiedyiもhl19/oP'､a.lhc,?如lic､p9taSh I1＼ヽ ■l.--'ヽ-

for4hrJs･waterwas-addedto二the:rqa,ctiotn ＼∫ I

頑 冊 re･Alcoholwasr肝 OVedfromit･rThe､いL.:･.I■I ∴･l■L...I..LI
･watersoltlもig,n.でase,Xfracted.with.ctherand′ヽ†l･ 4I,. J･ ▲ん}

neu'tralsibsta.p唇 ver.eI.?PQVS.g･冊 e幣
malnlngWaterSOlutionwasacidi丘ed,with

diI:p.普,bp_ric車 _d.a_.a/d_i_t衷 苧_?_X.tJ.Act.erdwith(.勺1
etherseveraltimeS･The､ethetextractwas.L-1

,y,?.shedwithwater･E無 量葎 甲OY,eq&.om･,●LT,r･'′-1l~pt-Lハ
thosoLlt!t如 祭壇 ,rP.幣',nlPf.0.享lwasdistilled･,.(./ yJ14ヽ 1ヽYヽ,
undcrr.edu,C.?.dqpr雪き.Su!Ie･Thf的cJ知 や虫1,i,p.g(†一r1ヽ

at1400-1500/字Omm_Y契印plle'cted.IfaJPO-/,llL～

..T.qt.eg普 昭 ･It.W空苧iE-ftforal頑痛申e,J-･J.I-
inroom temperatu'rel･ThAe_CfyStalst･wver･C!<tr--=( 一 1 ＼ll- 1I

･喜JO;ltlre:l藍 et;ehr?yTWhFireyfer.eF.yfS:ah'望慧 葦 ＼__./I

T̂eiTt,i?.g禦 90⊥600ふas9a･50mg･It･melJed}y

at620--64Oadmix敷 再t.hl,熱.ぞq煎拍サ"aだ照
iEactivei;D.yrOCin(mp～83･･50-斡50)･ 1
An91y-sis:- ､

､se,笥芳賀e3･PE'cLO2,m摘 0壷 G%･･H% ･.7.170 ,2,310 .71.54.9.38

'CLJ恥 OIB J予 71･43･9;52

ユ2
メ. ノ
/

.′ ノtr

＼､

･15_# .＼ノ~

:二･-VI▲PrcparationJOf.車 1;1-DimethylT

.爪 革I,a=7.hy年rLQXyPr.Opyl-cyLC_lqp和 ?tlle･C.ar･･.. ･
､/bQきylicqcid.(321aQt,叩再PyfOC.illP.)
-･･'If･tinithe smoke･崇fJ-pyr,C･t-A-r･u巧･Boy･9r･～
..Jth9rP】LisJPyJ9_q;A.tha,t.is､_d号rive4-fromc.h.ry･
J.S.anthemumこ幣 nO_占r.bp芦yl_iclaCi如 heremust▲_一L､ノ_～

-heformedJ'nthesふnle繋ayaLlac.tJOheh･jrom(●
血 ys碑綾eJTuZr1-dicarboxyl如 cid･.Thewriter.
therefor,e･.triedIto,prepare-'this二lactone+Jニい･ ＼ lゝ ～ l
1lff10m/,,Cjlr.ySantJT.叩叩 gicarbIO累ylic,a軸 (Ⅰ)･
Sta_udi_nlgPrand.R.u2:■C.ka.has,鼻Ir.?_al_dy.pr_eparcd . ･

),lT･d.imだ叫yl=2,-prpp9n(1′)･yl_cy.C!oprQ朗n.e

if_afbo.苓yl王C.a_!i,d桝(II)♪yミthethrerlr).al･5!?C.0-㌢ I
.posi軸 noflTPnもqhr_脚 nthsmp印Id如rbQXylic
acidlP).･LIf.抽isxield.jstrp_e,iLShe.sA印々Lヾ'
tmaT!Pe.r,AS▲C"hry等Arlt.h宇ppm:m.qf105iArb.QF3llic
Wac.idHthisrn.u_st1号ar_rj!pgeAoa,C,t's･!aJ.fo那 tl恥
I.by如atipg.T･herefPr.C,dhrysant如叫押 #.C抑､I
.boxyh'ca_cidJV卵.he年tedjn二8､V?Ctrum,叩alpd;
l～tube,att4pOO･As/itWas.exp吋 ed._thedcSircd
･lactone加sJbeeや10btained･the,pgh･itsノamO･～
tt･qt.W-as′ttqo声mall･ ･ ㌔-

…H"I)C:C;H"IcCHO: -;<藷こ-H･ '

=◆′/

iII Ii

y CH3ヾ ノ?H-COOH I

,仁HS;C'tよ_

/L

- ; JI

CH;三CH-hCH3
Ill ど

慧 庄 ccHOZIcoHTC.,Ti

トト∵

lII ■･
･一′_∴

･.It.照 空n,Ph-ilbpi.llln,g争!.ll_60-119oJ.17r!m

anditwascon6rmed､無ypn号1ysきsIBesides

the･aboye,lactone･anacidbtoiljpga.t,1?00-
1350/12やm Wasalso＼･formed. T h .･s w as

urldoubtedly1,1-dimethy1-2-p rp p en y l･cyc･

lo甲oPan.e甲rboxylica cid f 3) 'tII; w h ich h asi.=

be?.npreparedby S tau d in g er an d .8 u 声言C専 a .I

'Thcwriter wi shes to n ap e tPis J.P JTOq'n P ''

}j
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･TliehboやLb･1始tloi一石,hb榊 盲r･,･h-3'S'no-tbrFch

. Ji聯 rrhtさd'fto'hrth'i:sihTokbもf'dyrとth-t血 相wl･

･Tb/:Ls.Tt'du613li)汝hda-p'StOlr'eisrolhsthat(a)玉tや

I ,i･血-oil,:(b)1it由坤 もIg6ih･柏,Fbi,̂･tふ .r'thaL.

brf.･Pgroc･'hrihdI(C)iti申diiziv占fys㌫alLl

･ .甘心五㌦it19縦 ･

'ThestfuctdtもofP):rotihβ品aybiLshopwn

by･fofm･BTとⅠ丘&h私 感iilもedisidi'S'ed等h I㌔samplemg C02m畠 H20軸 C% H%
the-nblxtla'Tticle .

､･玉軸もHm品tal二
1)伽 rysLahttiie-菰m･drcar'bbxyllpevaciaI(I)
でAlbsIIso古鮎n占dJif･ovもIc-6血迄e品tia'tedさyrvc･

＼ thrh払 七･xfra･C'tb夕鶴 Lb'tdln aiyl誠ethda'lil.

cblo'甘加.sscryiLt批 '抗b16115.●

'2)斡 i'Oもi柏 /

'1'dlk6fth,iabdveacidb(as'pllatc由一in a
glassthb'e鵬 ich心ast払neVa･C砿tedtも
Fre主5-u.reノ～o'f8論m-H菖tal丘dlSleatb'd.'fhis恥as

･Fh･ta･t6dt.hp､tdt40OOib̂oht30品intdtesia益ふ
･も..ictricnirntac-e紬dkeptatthistem.peJratui:i
fdf15ztlinllte3,thlenlifttdilatural'C'boli】地.
Aftet reachihgro≠oom 'tetripとrattire,thve'

tubewas'oiienedrandpositivもpres飢Ire'was

notice'd.

Thecqntent続岳considerably cb16ured
and.caゆ6品ほ'Fdandasm'all･htuntityof

.waterwasdbls占r･V占dohikeiふside舶Ilof､
thefiiBe.了From●thcsefactsitwasknown

thatdecarboxylationadddehydratidnhas

bと6htak占ai如ぬ ･ 1

J∴ThさJ七dhtehtVas't'ak.eh'･otltalnd･diic'e-it

'Was･d;stilleJdb輯i..Thd′ulpStilla'tdJiムーSもa.

i.転 地 i菖ぬ 盲軸 bhiAle'dldthibEcofll順 ･
山tvh･aln-･OtTid紳 iihもy払iL鳩 fdlr紬 Jrs.･'tth盲点
前轍 ′納豆占Iddb･dto･it:良も血th'e■㌫i主td描
出ithよ'ddlW益､ref鵡 'ii'･d'C6hl5iet'erya-lid1'thTi

岳81山idh'*.isJ舶 shadーW血-etheさi車もrde主砲Il′Itぬ｡V･ihcuttallls･u由 t･ilhi-eiこTihさiithも･盲もiuニ
tio九一ふよ占aC:L.dided 舶 叫十的 totbhlldiictIatidL-ahai誠 似 色紙 6,tltii舶 :加古'.Lilitut占,秘alsl故tr'at't占dlvith･もthもI 誠 d thJdl如h鮎 e支tltaipt.1加と岳h,aS叫 仙 h I･ioL% 畠山 h､-b'bhitcs'dlut'lbhfi帖 ;d 血 e5',Ath'iil 滋ith-tvatさtih結ci;htb.一甘貼 七'thclr {solu-tionwaidtiedo-ii

ヽ.

I

簾 ･1'i-''LL故.'J l `

anhydr車 sodiuが 叫 hìte･'Aftctre武6valI
･ofthesolvent,theoilwasdistilled.After

twi去edistillations･thもlafclto中古waSCOllぬ ed

asafraとtion'boih･ngh'tl1701-1190/17nth:It
wasaCOlourlC3SOilwhichhasafragrance

res'ernbl;n'gtothat,bfPyrocin.

Analysis:⊥

F:9H1402 -70･13 9･15
■ヽ

3)''1'･1-Dimethy1-21prOPChyl,CiclopJrop左n千･
ti･rboxylidも'cid(3)(ⅠⅠ)

10% sodi血 'carbbnat?was▲hingsIineK･
･perimtnt2)'werecbihbined.Itふash,ashedナ
withether,thenacidifiedwithhydrlochloTic
_acidrもndeやraCtedWithJether･-Theether

ektractwats･ふaShedwith.甲tbrrand･dried､

onthea-nhLydibussodiuh s,ulphat?/From'

theethersolutionth占̀solv叫 wasfemoved･
the､remainingoilWと'sldisb'lred. 1,i-Di一

mもthyL2-propenylcシclopropaner占arboxylic

acid-(3)was-bb'tainte'dJ的 a･･fih'tyellb弥ishl
-oilboil.ihg,at1300-133+O/12mm,yie一dO･5g･I

IVI I Stm ctnreノOf.アyr'ocin
As.describediAtht6こPreCegd'Ihg･articles,
iti色tobviou-sthat:PyrocILrihasonebfThe
twofolld☆i砧 ro'ri山la,占,

1

≡:,?tc'13:-Icc:-,coHく::3,l

I ､

cH;＼ノ 与H~CO＼

l

｡H/･C＼iH_CHBi生J( ?Hj
rー"J T▲̀~~)▲▲7-〉＼ cH,

ⅠⅠ
I

∫To･rdecidethbstructuredirectly,thewrjtel

triedtosynttleSizeIinthefo110wingschem'eこJI

≡≡ ;冥 芸 三cco.) cH30"

･､0 /- -;

■
-I一II

1.3
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SOCl2I

Z

1LI㌔

C"3＼ /了か cooc"3C ~
:::)CHZA
- 一･.･一････.･.･.･.･.･.･.･.･.･.･･.ー

＼

I

学 弟 ユ5 故
･ヽ

cH,/ ＼dH-COCl '' J一二 ･
′ Ⅴ

CCH".Sr)cl(C7: --ccoo:C;<'csHH3, チA
､ VI

]＼

;:;)C(…H"::0.0-"cH.<CcHH33-HL
∫

＼ ､･-vu

､≡:;)C(≡: 二三ZH"塞 ::3,I2
＼

●′
′VIII

立 ;:J3,)CくC7H"二cc:)3cHく::;l

Sゎow.p-tha.titheQOmpOやndwhi.chhas.苧CyT

cl?propaやerlnginthecrpositiohtocarbo羊yl

andadoublebond.which甲layberlesultedby

dehydrAtion)conJ'ugat如 O,'thFcシclopToPa.n'C

･ri,pg･■red,r,ran芦C苧tO?Si予示 e中 eEedilactone
byh如 亘eatment:TみLereforePyrqcinAlso

mayhaveASi.x一血e'mberedlactoncl苧truCture･

.Mire?V占r,.byoxida'ti,on:dfPyroci.Aβ,with＼ノ ＼
hydrogeneでerOXide､a~ketozliclacidE''S-1,ll

dimethyll2-α二ketopropyl-cyと1ふpropanc･carJ

boxylicacid12)hisbeenobtained.'OJlthe

rcontrary,nocompoundbesides＼､r･ecoycrcd
/ PyrocizlhasbeenobtainedfromPyrocinby
ox対izingwiththesamereagent.Thisshows

｢二 L壷 ‥d山H'-CHく諾I
F ､ⅠⅩ(I) I

rTheproc占sscsuptoVItwere占uccessful,but/

hydrogcnationVIItoVIIIdid瓜Otprワceed∫
SmOOthly.Thewriterc.ouldnotobtainVIIIJ

.orIX in･争pureState,LTheref与reheLwas

IoblJ'gc'dto-confirm thestructureofPyrocin

by,anindirect;method･

First,asdescribedin article､ⅠⅠ,lactone
whichisobtainedfromtr0品S-I,lrdimethy1-
ヽ 1

21diisopropyl-hydroxymethyl-cyclopropan戸 I

crarb誠yliとa叫 (早)Qythermal-fe-*'ra壷 mi.nt

isnらtthesamモasCis･1,1-d血ethy1-2-diisopro-y'_.

pylhydroxymethyl-cyclopropaneニcarboxylic

l acid(3)li'ctp.nelwhic.h･hasaL岳ve-memberedI
'lactonerl'ng,theforher､consequentlyshould

h益vcasix･membefed.一lactone･riLg･LT堕

ll

thatPyrocin hasteftiaryalcoholgroupTand

pyroci?帥 as享econdaryone,thatistosay,
PyrocinshouldhavethestrllCtureII.i
h addition,on treatlngSOditm saltof,L
Pyrocin withtNesslcr′sreagent,coloured

precipitatewasnotobtaind.Itshowstllat･

thealcoholgroupofPyrocinistertiaryone.●
阜申ol(Ⅹ)W_asderivedfrohipyroc･'nbythe
actionofmethylmagnesiuhliodide.

I ＼ ∫

cc:3,i≡ -cc要 望O喜H",:<表

】C

X
- ∴ - ` ･I

･Tulediolgavenocolouredprecipitateas

inthelとaseofsodium saltofP.yrochlOn

treatmentwith-Nessler′srcagent.Thenthe.

)1diolwasshak.enwithchromicanhydrideや
glacialaceticlacid一〇rcarbolltetraChloridc,

buf/i与waSnotoxidized.ヰThesefactsshow

ノーhateachofthetwoalco,hotgrJOupist占rtiary

one. 'Thus-ithasbeeII POnBrmed that
/I I/

･Pyrocin､hasasix-membcredlactonc.rlng'
thatisto苧ay,itsstructilreis1,1-dimethy1-2
I(α一hydrpxyTα･m;thyl)_･prppylcyclpbropa占e･

IC?rboxylicacid(3)lactone(II)･Lzlyanelogy･ヽ

itisalrや?Std,oubtless,Pyrocinβhasal$OA
l●

s王Ⅹ一membercdlactonerlngaZiditsstructure

isshownasXI. Itis'.understoodtobe/■
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convertibleinto 号 ketonic8Cid(Ⅹtl)by
oxidatIlon.

● 1

1::;X ci"HIcco:-1｡叶

い 0 -- =

ⅩⅠ

-..;:;) く3H三 cc:,0_"C: cH,

.C

.■ .xll
J

-ヽ･L

E王PeEimental/ ヽ

-1) Caronicanhydride(Ill)

JThiswLaspreparedbythemethoddescri･

bedinthepreviousarticle.

2).d1-.methyl=h-ydrogencaronate(lV)

To10.4gofcaronicanhydride(1mol)

2:4gofmethanol(lpol)wasaddeqandtb'e

mixturewaswarmedo.nawaterbathfor
2his. Thereactionmixture waschilled

withice. Methylhydtogen caronatewas

crystallized.ltwasseparatedandwasrecry-

/ stallized from petroleum ethcr,mp 760,

yield7g.

Ahalysis:-

Samplemg ･COjmg<Hヱ0̀mg C % H%.
1.760･ 3.612 ･1.150. 55.977.31
c.O,Hl201･ ･･ ､ , 55･80･7･03
3) d1-mithyl-ct･sll,1-･dim占thyl二2-isobutyr:･■

1y1-Cyqopropaムe-carbo女ylate(VI)

30ccI-ofpetroleumeth erwas'addedto40gr､ノ′
'of･theabove･halfeSterandtothemixture.I
40gI'もfthionyl,chloridewas addedtinder∫
coolingbyice.Th'tswaもIeftfor30minute3･'
andthenwarふedonawaterbathfor30

mihutes-whentheevolutionofhydrogen

chloride:ce左sed,thtesolやentandexcessof
thionylchloridewasremovedunderreduced

pr.essure･The-re㌫ainingoilweigheLd47g.
Asldcscribedinanotherpaper,itwasmainly

iomposedofVandV tfaflSfotmedapart

).ntoitsLraTIS-isomerby'adistillationこThc
･ oil･thcrefore･wasu;ledwIJthoult.distillation･L

I
i .′ -

J
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for'･thefurther'reaction.ITo47g･ofLthis
crudeesteracidchloride,understirri.ngand

coolingwithsalt,wasaddedtheBlaisc′s

reage*tlwh1-chhdbeenprepar'edfrom二70g

AofJisopropyliodidも■21g6f2=incand35cc -
or＼petroleum ether.書 -After.leavingfor3-

hrs'･thereactibnmiXturb.yaもdecromtposed
withiceandthenneutrali2;ed.with dil.

Sulphuricacid'. Thiswasextracted/withl .

ether-Theetherextractw?awashedtwice

車 10･pds;dium c示 patesolutionwhich
/COHtainsasmallamountofsodiumsulphite

then.yashe'dwithsodiumcirbonatesolution

twiceand､thenwithwater.Afterthet∋ther

6olution.wasdriedon3anhydrou亨SOdiu血

.S.ulphate,theetherwふsremovedandthe

し
1150-1200/10mm.Itwもighed21g.Butthis

wasnotpureenough,duetocontam;nating

aSmall_quantltyOfsulphurlcompound}･The l

･puree3terWaspreparedbyesteri丘cationof ､

･thefrle占acid.withLdia2;Omethane.Itboiled

atllOO/8mm.

IAnalysis:-

l

7

Sampleヮg CO2mg･H20mgLC% H̀J%
3.592 8.769 2.896●66.56 9.12
CllIも803'; 66.66'.9.09

4)cJ'sj･1-DやethhL21isopropy1-0号ome'thy1-
Cycldprop?ne.:calr中oxylicacid(3)(vu )
9goftheabdveketorliccsterwasぬponi一
声edw′ith20ccof20,03methanolicsodabyヽ､
I.boilir)goha′WatCrbathfor3hrs･,wateryas
addedLtOlth占reactionmI'XturCandmethanol
was distilledoffcompletely. Tile Water
,solutl'on､､血sconcentratedto30ccitwas
IJopCetfi1teredandacidinedwithconc･hy-/
＼L-rdrochlbricacid･ An oil.separatedwhich
crystalli2;edinashorttim?･The･cry5talwas､

'separatedandrecrystal1i畠edfrompetrole止m
ether.ltJweighed5g,mp′880. .ド

+Thisisth卑gCnCralmethodofBlais盲Itoobtain
ド tketones13)･ -

一､.15
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Analysi$1- ' . ～

Sa血plcmg CO2mg H20mg C% H,oof
3.530 .8.生10 2815~.6壬9 8 8.92＼
0 1UH160j ′ 65.16･8.75

- 5) cisP-1･1-Dimethy1-2-is-opropylhydr9Xy･,
･methylcyclopropanecarboxylicacid(a)

lactone-∫

I･Thewritertiiedinvaip､toreducecafbonyl
tohydroxymcthylinVIandVllbyseveral

merthods:,C.g.catalyticreductionsofthe●

free･a-cidJinacとtlClaCidandtheialt'inall
′coholor･inrwate_I,管Singplatinousoxideor

palladiousoxide,andreductionbfLtheeater

byal'uminium isopropylate,ctc.＼I

Onlybyusingsodium amalgam,the･re-

ductionwascarriedthrough Buttheyl'eld三
ofla?tonte､んasver撞 allandthegreater
partoEreductionproductsseemedtobea

ketonicacid､whichhasnomorecyclopro･●
p?ncring･

3声ofthea.hoveketonicacid(VIl)wcre･
,neutralizedふithsodiumcarbonatesolutlonJ_

･and､thewatersolutionwasmade,toJIOOcc,,

40cclot50,00/methanolwasaddedtoitl｢
anditwas!tirlredwith36gof5% sodium

amalganiatloo-for4hrs.Thequicksilver:
wasfilteredoff.Fromthefiltrateiilethanol,
＼-

wasremovedcompletelyonawate芋､bath

学 解 去年 蚊 l I

agaipT/re<ducedwith･･25g Qf4% ,sワdium
amalgam.andtheether_solutionoHactone.

pa!twasalsoobtained.Thiswascombined
withprevioustw.IetheiJ;｡luti｡ns,andwa_
stedyithleach5ccof声9% sodi㍊ carbo/J
natesolution丘vetimesan.dtllenWithwaJtcr

/threetimes･Fromthis,etherwasevaporated

andtheremainingoilwas′dlStilled.The

mainfractiondistilledat1300-1450(tempe･,/

ratureofoilbath)/7mm･Itwa_scolourless
oilwhichamountedtoca.0.3g.Thissub-
Stancehascharacteristic sweetfragrance

resembling tothatofcis-1,1-ldllmethy1-2

-diisopropyl-hydfoxymethy1-cyclopropane-JI ･･ . ~ I-~ I .､
clarboxylicAGid(3)lacton-e.Evenbein且lcft

standforalongtimenbcrystallizationwas

observedandseedingwithcrystal｡fdl,_

Pyrac;n~didnotinducやa･nycrystalIization･

-ahall.ButitlwastoolittlequantltytObe.
purifiedfurth9rpydistillatian. ＼ I

.AnalysisJ:､⊥

SamDlemg C02mg ITIO㌫違 C,oo'H%
4･010 ■'10･123 3･530 I68･86 9･85 .
･4.200 ･10.650言 3.81.0.･･69.20110.15 ′､
C10H601 71.43 9.52

'ItwassolubleincausticalkallSOlutionand

insolubleinalkalicarbonatesolution,itjs

I- andthesolutionwasGCidifiedwitthhydro-＼
chloric､acid ltyasextractedwithcther,｢
theethcrsolutioiiwaswashedwitheach
ヽ /

5ccof7.5,00/sodium＼carbonatesollltion

＼
The･ethersolution oflactone､partwas

prcsclrvcd.The占ムdium carbonatewaShl'ng′

wasacidifi盲dwithhydrochloricacidand/･a
I

smallamountofcrystaloftheketonicac!d

wisputin･Unchangedketo蕪 acidcrystaレI
lizedsopn･Itwasseparated,whichamount･1
,lngtO4g,whenitwas･wet.The'rもcovered

ketonicaculd-wtasLneutralizedandre-duced ,
It_.

with22gof4%sodl止h idlalgam,Jandthe ㌔

-/-ethefSOIutionoflactoneparthasobtained･1I

せhH cc｡veredket｡nic′"acid(ca3gwet)wa号 t

1(ト l

＼

thereforealmo?tsameastis-1,lldimethyl-

2･isopropylhyd,oxy品ethyl-cyclopropane-cirJ

boxylicacid(3)lactone,although.t山slactone

wasnotcompletelypureL(-1_
6) 0Ⅹi.dat享onoffPyrocinβwithhydrogen

･Jp9rOXide･ , ,､＼･､

･250nlg,OfPyro.cinβWをssapo.nifiedwith
equivalentmoleculeofcausttic90darJin1cc1

ofwaterbywarmingonawaterl)且th.After～ ∫

thefoill早yerhasdisappモチred･it,wascooled
toroomt'emperature.Adropofferricchlori-
de,宇01utionwasaddedtothesolution.'thcn1

3.5ccof3% hydrogenperoxidewasqdded
bystim'ng.ThemiXturewasleftstandover＼･､.
nJ'ght･.T坤Swlasacidifiedwithhyqrochlodc､●㌔
acidandextracted.withether.Theether
extract'wasWashedyit串cach署cc,of1,0/Oo'･ノー 1l■＼



･＼l 防 虫 科 ､tf7

岳Odiunicarbonatesolutionfourtimcs.From'

theJethcrsolution,'after･eyaPOrating.･th占

solv.ent,･150mgofPyrocin.aIVよS,'recov-crcd.
'1ヤhe'･sodiurr1,もarbohatc●'･washingS･･wirc
combirled,anLdafterwashed'･with,･ethir,itl
was8CidiGedふithhydrochloricacidand

extractedwith.ether.T上eetherextractwas

･washedwithwaterthre?times･J■heether

solution wasI.separated:･frtom water with

c?utionltheetherwasthenevaporated･f50

mgLO-foilwasrもmained二Theoilwasdissol･

vedin2ccofmethandlandtoit50mgof･

岳dnicarba27dehydrochloride･and50mgof ､

sodiurrlacetate,Wa.Sadded･Themixturewas､

boiledforonふhourlonawaterbath･After●
thisLIccofwaterwasadded..Thesolution .

･wasthenleft､in,anice､box.It-crystallized

andwashedtvithwateT･yield5mg･Itw'去s
recrysta11享Zと'dfrom.80% methanol,3mgof

compotind 一mp175?(yithdecompositio*)
一心asobtained.Thisiconsideredtobe

semicarbazoPeofGis-1･1-dimethy1-2-(一任-
ketopropyl)-cyclopropane･carboxylicacid(3)

(XIl)

Analysis:-
Samplem宮 N2-cc T? Pmm' N%

C:C:Eel:｡ふ ･ 0.159 9 769 1178:95号,

7)'0Xidatipnof､pyroqinwith.hydrogen

ヽ peroxide
＼●

With 0.5gofPyrocin,experlmentWas.
CarriedorもaSSameaSabovementioned.No

oxidation'productvasobtained･Pyrqcln

wasrecovereda一mostcompletely.

8) 1.トdimethyl-2(2′-hydrox;)-isopropyト

3･(2"一methyl-2′′-hydroxy)･propylcyclopro-

pane(Ⅹ) 1

500mgofPyroc;nwasdissolvedJen2cc

ofdry■ether,tothis■wasaddedtheGrignard′S

′reagentwhichhsbeen.preparedfrom 2･5g･

ofmethyliodide./0.5gofmagne3ium and
)

]
5ccofdryet.herunderstirringandニcooIJ'ng･

● /

■
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ThereactionmixturelVaSlcftstandat-room

.ten_I,emtu'rcovernight,･therm d占composed

withticeanddiLsult)huricacid.･Thede-
く

compo'scdml'ⅩtureWasextractedth'th'cther.

TheetllCr･cxt'r'act''1'hs●wash占d,ふ:thlV･a'tcr.
Thと cther･waSdlrcmovcd'-froh ･the.etherノ

･;olution.Viscousoil･wasremained.･Thisoil●
wassaponiGedwith4ccof10,Oo'methanolic ･
(
potashbyboilingoria心aterbathforahrs..

WaterWasaddedanldmethanolwas■removed､

doふさ1占telyIon.a】witer■bathunderreduced

pや u;e.Thehixt､ふと●wa去thenextractedI

withcthdran-dpth占eiher●extractwa苧WaL,hed

withwaterthree.tim'es._Theetherlayerwas

iebar8ted.boふple-tcly･frQm.Watもr; Aft.らr

complete.removalofth占solveふtfrdmJthe
もther′solutiontュnderreduced･press'ure-,･the I

remalnlngOilwasdriedin寸acuu血desiccator

o.nDhost)horouspento'xidefor4days･s
An alysis:+ r

SaIムplFmg CO三mg H2Pmg. C% f1% 一
㌧3･764. 'L9･969 14･170 :72･2312･30
Cl㌔IL602:'･':-′ 72.0012.00

9)Reaムーionoftheabovediolandchromic

anhydIide. l

●0.1goftheabovediolwasdissolvedin2cc

ofaceticacid:orcarboiltetraChlorideand

tolitWASadde'd′0.05gofchro'miCanhydride.

､̀Themiiturewasshakenthroughlyandwas.

leftstandat･roointemperatuie.Anychange'L

did･占otobserved.

･10)･Reacrtti占ntof,thediolandNes!1er;ir.e/I
ageLnt.一 I,:

lccofNcssler′srea牢ent･WaSadded t6
0.1gofthediolandthemixturewasheated

J､･forlDminuteSlAn yco一ouredprceipitate.was

`notobtained/ 言 ′

L～ll) 巧eactionofsodium叫tof･Pyrodnand

F-,∴Nesslt'r′昏-r甲gent･I, ,,

:1ccFもf･NeSSler'S'ieagentwasaddedJtoo,1g

of的dium:･salt,dlP}rocinin0.5ccofwater

atld-t-hemi又t-rewasheatedfor,10minutes.1

･･1･Any･ed'lotiredprecipitate.滋asnotobtal･nc･d･
＼

ト 17
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vIIITr!srcticidal′Powe.rofPyrociムIi
a71d1,!一つimethy1-2-ユiisopropylhydr･､㌔

oxymethyトcyclopropanerc?rboxylic

. Acid(3)hctone･

IIAnon_gthelactonesdescribedintheprec.e-､

e°ingarticles･tアOPyrocinsandl･1-dimethy'1
･2-diisopropylhydroxymethyl･cyclopropane～..

carbpxyl享cacid(坤示to'newet?testedfor_their

辛nsecticidalpow毎 on,ftyl(musca'doふesEica)

andlit-thesamDleevap'orate::Afterthe占va'･＼ ● I

porq.tioT･was.Completed-(with;noLeml:nute)I
theglass.･もcsselwasslidedasidewithLthqII
-r-bberblateandtheholeg-.Wもieclosed.The

･ ′･numbertofflieswhichfell′andlaiddowzl

もnthebackふe=e･calculよted･Themea.苧ure･

mtptoftimeivastakenLat.thebeginningof

､ .lthcheating･
∴ The.esults｡fltestarムsh｡wn..･ngraph,

byafuml'gatiもnmcthod･

cdntrolmaterials′wercD･D･T.･b占nzoph･,,
cnoncandPyrethrin:Pyrelhrin,whichcould
not'beobtainedaspurestate,was､tcstedin

1,Oipetroleumethcrsolution･TheeLrectof JI
thesolvent-petroleum ether-wasshowh

negligiblysmallbyanother~test･
tlhcapparatus-｡ftheflykilleran'dt軒 ｢

methodforlteStWqSaSfolloYs十一Iし

1) ApparatusL:,

Itisconsistofaglassvessel(A)(cPntentメ
8.41itre),8rubberplate(B)whichhsa,hole
inthecenterandatable(C)&hichhasalslo

aholewiththesamediameterasaboveand

I,ⅠⅠ,IIIandⅣ . .

From thebeginningOfthefumigation,
- thestateofniesvyereobserved.Inthecases
oflac,tonesandPyrethrin,theeLrectappearT
edatfirstasaparaly早isofhindlegsand

l ヽ
E)

, Fig･Ⅰ ･.
Testtemperature:230 Humidity･･/65,00'
Flies:7daysafteriJICubation･

Fauing
クb
100

80

60

い40
/∫
20

(

Ametallicdishwhichisfittedtotheholes1 - ･
ASShowninthediagram. I

-･')Fly(MuscadomcsEz-Cヂ):I
ltisbreededone.Breedingtemperature

was300andhumidity70%.

3)Them苧thodoftest: ､
Atfirst,_1thefliesfrom tento,/thirty-in

number,weredrivenintheglassrvesseland･､
thedis'h,onwhich'wasplacedtheweighed

5 10 15 で0､25 30. M)nuleS

IP･D･T･5mg･ⅠⅠ.1%PirFthriムcxtractlOmg･
ⅠⅠIllen21Ophenone6mg.,IVPyrociLl10mg.

' Fig.ⅠI
Test.temperaturふよ:230 Humidity:65%
Flies;7daysafterinc一山ation

＼●FauinB. rー′ ､Ir
%
ltX)

め

<60

40

20

20 90 30 40 SO W 70 M･r"tcI

(I IB印ZOphenone.5mg. ⅠIPyrocin5mg.

mAtCriAlも.ItestTwassetintothehole,. ⅠⅠIi_lILDi.m.et.hyIJ2-diisoproLP_!_1_?.誓dTo誓,-
methylcicloLpropaneTCarboxylic●acid,
lactQne(D･M･C･A･L･)L5m等.AThedishwashやitcdwit如 alco'holIlamp_

I
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.. rig･IⅠⅠI L
TeSttempemture:123qHurhtdlty;6T),Qo'
･･Flies:IrJdaysarICrincubation
rJLJ･Rl-

5 101520.L53OL15 40 45 50 MlntLfef
I

IBeli210phenone4mg.,IID.D.T.'4mg.
m 1%Pyrethrinextract0.2nlg. - ､
IV1%Pyrethrine'XtractO･03rng･
VD･M･CIAIL･20mg･ I
VIDIM･C･AIL･10mg･/

-Fig.Ⅳ

plies:10daysafterincubatiorL A

In′ '/I

さ lO 15 2tJ カ 30 35- 10 15 5O MIntAtel

′./. IPyrocinlong..lIBenzopやenPne5Tdg
IIIPyrocin5hg.

H

C

t一

'J

ド

LH

C

C

′

/

.

＼

C
-

C

R

-
0-
cO
＼

/

＼
/
C

r＼

/

H

H-C(

I＼

PyrethrinI

r

c"へ C/㍗ -co＼

cH3/.＼声 壷 △ Cく:H".3
Pyrocin

~■■､ヽ

i

′ R三三

ノ
theparalysis,r.Cached'to.therestlegsitherl･■
tothewholebody･Inthec.a告es.of.D･D･T･

andbenzophenone,theagonyofwholebody

sooncameabout.ノ

From theabove士estさ,it.i主bbviousthat

Pyro,cinhasa-C.onsiderablyst!6,ng,Iinsectici-l

dalpoweronflies/LABithas'be占益 shoyri

thatthetestsoffliisarF･p?ralle/1withthose1

ofmosquitoe3'13),Pyrocinmii.sthavlealso.a～/∫

powerfdltoxicityonmosquitoes.Actually,

theprevious.siLPPletestoll,mosquito-もas＼
shown.thisfact4).

Consequentti,Pyrocinlmusthavp be?早

taken車promihentpartoftheinsecticidal
powerofthesmokeofmosquitocoils.

COⅣCLtrSIOⅣI

Asdiscribedin thepreceedingartic一es,
Pyrocl-nhasbeもnsynthe占i2:edandconfirmed

it,sstructure.From thefactthatPyrpc!r!

was_twe_tnridfromchrysanthemum-monocari

boxylicacid.-TllCWriterhasallreasonto

believethatPyrocinfrom'drydistillatior!I
I

productsofpyrethrqniflowershasbeen

derivedfrom Pyrethrin二Ⅰ.

TAemeahanism.｡fi.ら.-f.,mati.n.･tVill.
ROH

､ HOOC ㍗
＼ノ

cH3＼ノ?

cH3/C丸 H-｡く::3,･H

`1 .

H

Coo°
＼･/

cHIC(cc::

＼･

H20
･--≡==H

heat

l巴 :H";)C(.cT
/

CH3
ド

C

バゝ ､
-CH C-CSHT
/l I
･CI72-CO

/

t
19 /
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frr'obab!y'be'as′follows,Pyre,thrin-raie昌a-
＼ ～

ponifiedb立岩S-m左11quantityo-fwaterath'gh

tcmp占ratureintoch-rジsanthemum-monocarご1

bbxyh'cacidandPyrethrolone.Thふforme工+I.1
,ーlSISOmerized/into､cz'■二form andthisthen

Z:ohn寸ertedintothel左ctone.

PyrocinhasaゝconsiderablystronglnSeC-

ticidalpower.Itisやefystablcandcomposed 1

もfcarbon,hydrogenandqxygen･Itisexp･
ectedio･belesspOisonotistohumanbody.

thanotllerSyntheticinsecticides.Ifitis

manifestedtobetrue,itcanrbe.usedas

insecticideiれ′the爪lture,th?ughits■prepa･
rationisnotsimt)leandrather expensive-
atpresent.

ノ
.StTn(:旺ARY

l) Frbm drydistil-1ation.prpductof*-

rethrum､flowersorpyretbrurTex禦ct,a
ileW ･conipound(Pyrocin)mp183･50-84･50
wasobtained.

2)PyrpC･'ふhasbeen,synt幣 zed去ムdcon二ヽ
firm_e.d tpbe1,1-diふ叫 yll2-cL-hydrLoxy-αIヽ
･-me壬hylpropyl-cyclPprOpaneCarboxylicacidl
(3)lactone. ''

､ ･q)Concerningtotheabovepreparation･
someothercompoundsresemblingtoPy･IA
rocinlnstructureweresynthesi2;ed.

L4)･Thetヲsts6finTsccticLidalpowerofPy･
rocinandothersynthesizedmaterialsw占re

carricd out･ 声ythisexper享mentitwas

､manifcstcdthat､Pyroc･nhasa.consjderably
strongltOXIClty･ t ′● l

＼
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