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The Reaction of Dipterex with Phosphorus Pentasulfide.
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‘DRISELERYE  thiono-Dipterex (CHsosz(S)CH(OH)CCla 2 thiol-Dipterex (CH;0),-

P(O)CH(SH)CCla Tz 0, 0-bis-1- (0 O-dlmethyl phosphonyl)-2, 2 2-trichloroethyl phos-

phorodlthxoate*” [(CH30) P(O)CH(CCIa)O]zP(S)SH(HI) ThHTEERIBLL,

. 0,0-Dimethyl-2,2,2-trichloro-1-hydroxyethy! phos-

‘phonate (I) which is developed by Farbenfabriken

Bayer A.G.» is the low toxic- organophosphorus
insecticide and is well known as “Dlpterex

All of the reported or commercial organophos-
phorus insecticides have the phosphoroate forms
(RO),;P(O)OR’, phosphorothxoate forms (RO),P(S)-
OR' or phosphorodithioate forms (RO),P(S)SR’,
with exception of Dxpterex which has phosphonate
form (RO)gP(O)R’. Accordingly, many -investiga-
tions have been reported on the correlations bet-
ween the chemical structure and the biological

activity"“’ of Dipterex.- In spite of these efforts,

"it is not Yet cleared whether Dipterex reacts with

«

the enzyme as the phosphonate form or as the
other form which-is changed in- vivo.

One of the causes which comphcate these studies
may be that Dipterex is easily dehydrochlorinated
to 0, 0-dimethyl-0-2, 2-dichlorovinyl phosphoroate
(DDVP) (ID) by enzymatic or nonenzymatic reac-
“tions and DDVP has also high actlvxty towards
the acetylcholmesterase

(CIIJO) P(O)CHCCIa E{E) (CHBO)ZP(O)OCH CCl;

] (¢))] OH v an

It seems to ‘be the most leading bhypothesis at
present that Dipterex may .probably. convert to
DDVP in vivo and DDVP may attack the acetyl-
cholinesterase.

"In order to confirm the:above hypothesis, Casi-
da® prepared.the Dipterex derivatives which are
hard to. convert into DDVP and -tested their

activities. For instance, the hydroxyl radical of

"Dipterex was protected by acetyl radical for pre-

venting the rearrangement reaction by intercepting
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the supply of the hydrogen atom in dehydro-
chlorination reaction. " But, this attempt was not
successful because the acetyl derivative was de-
composed quickly in vivo,

The authors considered.frofn theA above reborts
that it might be possible to get on some tracks
explaining the action mechanism of Dipterex, if
the hydroxyl radical of Dipterex was covered with

the phosphorothioate radical. Consequently, the

‘reaction of Dipterex with phosphorus pentasulfide

was attempted and the structure of the.product
was determined. '

When a solution of four moles ratio of Dipterex
and one mole ratio of phosphorus pentasulfide
suspending in toluene was heated, hydrogen sulfide
gas evolved and phosphorus pentasulfide dissolved
After the eva-
poration of toluene, the pale yellow viscous oil
(III) was obtained.  This viscous oil (III) had
the characteristic odour of phosphorodithioate and
showed to be acidic in aqueous alcoholic solution

in toluene during the reaction.

and was soluble in aqueous alkaline solution, while

.Dipterex is neutral in the same condition. More-

over, the viscous oil (III) showed the violet colour
reaction with cobalt sulfate and reacted with pyri-
dine to produce the more viscous syrup which is
soluble in alcohol, acetone and water, but msoluble
in benzene and ether. It was shown by paper
chromatography that the viscous oil (I1I) consisted
mainly of phosphorodithioate and.of a trace of

*1) The phosphorus'c.ompoﬁnds in this  paper

were named according to the Drake Com-

" mittee’s Report (Chem. Eng. News, 30, 4515,
1952) - '
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" five phosphorus compounds, one of which coincid-
The main product was -

ed with Dipterex in Rf.
purified by columin chromatography and the barium
salt was prepared. DBy the microanalytical data
of barium salt the main product of this reaction

. phonyl)-2, 2, 2-trichloroethy!

was found to be 0, 0-bis-1-(0, 0-dimethyl phos-
phosphorodithioate.
Consequently, it was considered that the reaction
proceeded according to the following' scheme :
The compound (III) was less toxic to the mice

4(CH,0),P(O)CHCCIl; + P.Sy —> 2[(CHSO)2P(O)?IIOJgP(S)SlI + II.S

i OH
® |
than Dipterex. The compounds (III), when spray-
ed directly to the .insects, was less active than

Dipterex. However, when the product was _

contacted w1th the insects after passing

through the plants, it showed the same 'v

activity as that of Dxpterex

This differencé on the actxvxty seems to be very
interesting, The activities towards the insects
and the acetylcholinesterase of brain of housefly
will be reported in'other papers N

Expenmental N

A solutxon suspendmg 37g(M/7) of Dxpterex
and 8. 9g’ (M/28) of phosphorus pentasulfxde in
80ml of toluene was heated at 80? for 2 hours
under stirring. . . . , ‘

The phosphorus pentasu]flde became to dissolve
~in toluene w1th evolution of hydrogen sulfide,
which was led into the aqueous solution of the
mercuric chloride to give 2. 1g of mercuric sulfide,
After the phosphorus pentasulﬁde dissolved com-
pletely, the reaction mixture was contmued to
stirr for one hour at the same temperature
Toluene was distilled off and 42g of the pale
yellow viscous oil was obtained. This viscous
oil had-the characteristic odour of phosphoro-
dithioate and showed to' bé acidic in aqueous
alcoholic solution and soluble in aqueous alkaline
solution. Moreover, the viscous oil showed the
_violet color reaction with- cobalt sulfate, reacted
with pyridine to' give the more viscous syrup
which is soluble in’ aléohol, aceton’ and water,
but insoluble in benzene and ether. By the paper
chromatography using butanol, acetic acid and
water mixture as solvent (Rf. 0.64 at 25°) and
the solution of- iodine and chloroplatinic acid as
‘color former, it was clarified that the viscous oil
‘On-the other
hand, ‘it was shown' that' the :viscous' oil" contained

»containe.d' one phosphorodithioate.-

:4) -Casida,  J.E:;
.8) Metcalf, ‘R.L.; J. Econ. Ent.,
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a trace of five' phosphorus compounds l)y using
ammonium molybdate ‘as color former. It was

determined that one of them was Dlpterex in Rf.

"The pure compound was obtained by passing
. through the alumma column (3><20cm),

using
toluene as solvent Anythmg could not be detected
in" the pure compound except one phosphoro-
dithioate,

Into the solution of 27. 3g(M/30) of the pure
compound in 100 ml of 1-N aqueous solutlon of
barmm hydroxlde, carbon dioxide was passed to
rémove the excess barium hydroxide. After the
solution was ﬁlterd off and concentrated in vacuo,
16.8g of white barium salt was obtained and
recrystallized from ethanol,

Anal. Caled. for

CsHOCleP3S;%: Ba; P, 13.7;

Found P, 13.8;
Summary )

The reaction of Dipterex with phosphorus penta-

S, 9.5
S, 9.3

.sulfide produced neither thiono-Dipterex (CH;0);-
-P(S)CH(OH)CCI, nor thiol-Dipterex (CH;0),P(O)-

CH(SH)CCls,. but  mainly  0,0-bis-1-(0, 0-dimethyl
phosphony1)-2, 2, 2-trichloroethyl phosphorodithio-
ate ((CH;0):P(0)C(H)(CCl)0).P(S)SH  (III).
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