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24.lI)ipterex と五硫化 リンとの反応 西沢吉夢,仲川政位 (班-&化学 大紋封近所 研兜部)
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11機 .)ン殺虫剤の研究途上に申いて 著者等は Dipterexと五硫化 I)ンの反応を試みた鮎果,本皮AE;

の反応主生成物は thiono･Dipterex(CH30)2P(S)CH(OH)CCla或いは thiol･Dipterex(CII30)2-

P(0)CH(SH)CClaではなく 0,0-bisl1-(0,0-dimethylphosphonyl)-2,2,21trichloroethylphos･

phorodithioate*1) 〔(CH80)ニP(0)CH(CC13)0〕2P(S)SH(III)であることを見出した.

0,0･Dimethy1-2,2,2･trichlor0-1-hydroxyethylphos･

phonate(Ⅰ)whichisdevelopedbyFarbenfabriken

BayerA.G.1)isthelow toxicorganophosphorus

insecticideandiswellknownasHDipterex"

Allofthereportedorcommercialorganophos･

phorusinsecticideshavethephosphoroateforms

(RO)2P(0)OR',phosphorothioateforms(RO)ヱP(S)-

OR'orphosphorodithioateforms(RO)2P(S)SR',
WithexceptionofDipterexwhichhasphospbonate

form(RO)2P(0)R'.Accordingly,many･investiga-

tionshavebeenreportedonthecorrelationsbet･

WeentlleChemicalstructureandthebiological

activitylー6)ofDipterex.Inspiteoftheseefforts,

itisnotyetclearedwhetherDipterexreactswith

theenzymeasthephosphonateform orasthe

otherformwhich･ischangedinvl'Z)0.

0ncofthecau占eswhichcomplicatethesestudies

maybcthatDipterexiseasilydehydrochlorinated

to0,0-dimethy1-0･2,21dichlorovinylphosphoroate

(DDVP)(Il)byenzymaticornonenzymaticreac-

tionsandDDVPhasalsohigh acti寸itytowards

theacetylcholinesterase.

-HCl
(ClluO)ユⅠ)(0)CIICCla→ (CH30)2P(0)OCH-CClヱI

(I) OH (ⅠⅠ)

Itseemstobethemostleadinghypothesisat

presentthatDipterex may.probably.convertto

DDVPin'vzIL,0andDDVPmayattacktheacetyl･

cho1inesterase.

Inordertoconfirmthe二abovehypothesis,Casi･

da4)preparedtheDipterexderivativeswhichare

hardtoconvertinto DDVP and tested their

activities.Forinstance,thehydroxylradicalof

Dipterexwasprotectedbyacetylradicalforpre-

ventingtherearrangementreactionbyintercepting
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thesupplyofthehydrogenat0-m in dehydro･

chlorinationreaction･ But,thisattemptwasnot

successfulbecausetheacetylderivativewasde･

composedquicklyin.viuo･

Theauthorsconsidered.from theabovereports

thatitmightbepossibletogetonsometracks

explainingtheactionmechanism ofDipterex,if

thehydroxylradicalofDipterexwascoveredwith

thephospborothioateradicaL Consequently,the

reactionofDipterexwithphosphoruspentasulfide

wasattemptedandthestructureoftheproduct

wasdetermined.

WhenasolutionoffourmolesratioofDipterex

andonemoleratioofphosphoruspentasullldc

suspendingintoluenewa'sheated,hydrogensulEidc

gasevolvedandphosphoruspentasulfidedissolved

intolueneduringthereaction. Afterthe●eva･

porationoftoluene,thepaleyellow viscousoil

(Ill)wasobtained･ Thisv.iscousoil(Ill)had

thecharacteristicodourofphosphorodithioateand

showedtobeacidicinaqueousalcoholicsolution

andwassolubleinaqueousalkalinesolution.while

Dipterexisneutralinthesamecondition.More･

0-vcr,theviscousoil(ⅠⅠⅠ)Shdwedthevioletcolour

reactionwithcobaltsulfateandreactedwithpyri･

dinetoproducethemoreviscoussyrupwhichis

solubleinalcohol,acetoneandwater,butinsoluble

inbenzelieandether. Itwasshownbypaper

chromatographythattheviscousoil(lII)consisted
mainlyofphosphorodithioateandofatraceof

★1) Thephosphoruscompoundsinthispaper

werenamedaccordingtotheDrakeCom･

mittee'sReport(Cllem.Ellg.News,30,4515,

1952)
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fivephosphoruscompounds,oneofwhichc'oincid･

edwithDipterexinRf. Themainproductwas

purifiedbycolumnchromatographyandthebarium

saltwasprepared. Bythemicroanalyticaldata

ofbarium saltthemainproductofthisreaction

4(CH80)2P(0)CtICC13+ P2Si→
1
0ⅠⅠ

(り

thanDipterex.Thecompounds(ⅠIl),whenspray-

eddirectlytotheinsects,waslessActivethan

Dipterex.However,whentheproductwas

contactedwiththeinsectsafterpassing

throughtheplants,itshowedthesame

activityasthatofDipterex.

Thisdifferenceontheactivityseemstobevery

interesting. Theactivitiestowardstheinsects

andtheacetylcholinesteraseofbrainofhousefly

willbereportedinotherI)aPerS .A

･Exp6rimtntAIl､
～

A solutionsuspehding37g(M/7)/oftDipterex
and8.9g(M/28)ofphospllOruSperltasulfidein

80mloftoluenewasheatedat80ofor2hours

understirring.

Thephosphoruspentasulfidebecametodissolve

intoluenewithevolutionofhydrogen sulfide,
whichwasledintotheaqueoussolutionofthe

mercuriccllloridetogive2.1gofmercuricsulfide.

Afterthephospl10ruSpentaSulfidedissolvedcom･

pletely,thereactionmixturew早sCOntinuedto

stirrforonehouratthesametemperature.

Toluenewasdistilledoffand42gofthepale

yellow viscousoilwasobtained. Thisviscous

oilhadthecharacteristicodourofphosphoro･

dithioateand showed to beacidicinaqueous

alcollOlicsolutionandsolubleinaqueousalkaline

solution. Moreover.theviscousoilshowedthe

violetcolorreactionwithcobaltsulfate,reacted

withpyridinetogivethemoreviscoussyrup

whichissolubleinalcoho一.aceton■andwater,
butinsolubleinbenzeneandether.Bythepaper

cllrOmatOgraphyusingbutanol,aceticacidand

watermiⅩtureassolvent(RE.0.64at250)and

thesolutionofiodineandchloroplatinicacidas

colorformer,itwasclarifiedthattheviscousoil

containedonepbosphorodithioate.●Ontheother

hand,一itwasshownthat･theviscousoil-contained

was foundto be0,0.bisll･(0,0･dimethylphbs-

phonyl)･2.2.2･trichloroethyl phosphorodithioate.

Consequently,itwasconsideredthatthereaction

proceededaccordingtothefollowingscheme:

Thecompound(11Ⅰ)waslesstoxictothemice

2〔(CII80)ヱP(0)CH0〕空P(S)SII十 TI2S
I
CCt3

(ⅠⅠⅠ)

atraceoffivephosphoruscompoundsbyusing

ammonium molybdAteascolorformer. Itwas

determinedthatoneofthem wasDipterexinRf.

Thepurecompound wasobtain占d by passing

through the alu空na column(3×20cm)I using
tolueneassolvent.Anythingcouldnotbedetected

impthepurecompoundexceptonephosphoro-
dithioate.

Intothesolutionof27.3g(M/30)ofthepure

compoundinlOOmlofl･N aqueoussolutionof

bariumllydroxide,carbondioxidewaspassedto

r占mov'etheexcessbarium hydroxide. Afterthe

solutionwas丘lterdoffandconcentratedJ'nvacILO,

16.8gofwhitebarium saltwasobtained and

recrystallizedfromethanol.

Anal.Calcd.for

CJIllO,ClePaSヱIL.Ba; P,13.7; S.9.5

Found P,13.8; S,9.3

Summ&ry

ThereactionofDipterexwithphosphoruspenta･

Isuはdeproducedneitherthiono-Dipterex(CH80)三･

P(S)CH(OH)CC18northiol.Dipterex(CH80)2P(0)-

CH(SH)CCl3,butmainly0,0･bis-1-(0,0-dimethyl

phosphonyl)12,2,2-trichloroethylphosphorodithio･

ate〔(CH80)2P(0)C(H)(CCl8)0〕2P(S)SH (ⅠⅠⅠ).
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