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The preparation of several phenyl(trihalomethyl)
mercury compounds was first reported by Reutov (1) and phenyl-
(trichloromethyl) mercury is readily available from several
other reactions (2,3,4). The use of the compounds containing
bromine in the trihalomethyl group, as dihalocarbene
generators was reported by Seyferth and co-workers since 1962
in a number of short communications and recently the same
group published detailed method of their preparation (5) and
use (6).

In this laboratory it was noticed some time ago
that distinct differences exist between the reactivity of
Ph'.HgGCla snd PhHgGClzhr. This difference lies not only in
their reaction rate (7) but also in their asbsolute reactivity
as gem-dichlorocyclopropane cyclising agents with a number of
"electrophilic® olefins. As the reported (1,7) method did
not yield the bromo containing compounds in experimentsal
quantities the formation of phenyl(trihalomethyl) mercury
compounds was examined in detail.

De’carbo:;,ylatioﬂ of sodium bromodichloroacetate,

The subject of this {ﬁblication was reported in part, at the
R.A.C.I. Organometallic Symposium, Sydnéy N.S.W., May 1965.
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dibromochloroacetate and tribromoacetate in an aprotic solvent
or the reaction of the esters of these acids in the presence
of phenylmercuric salts did not yield the aryl (trihalomethyl)
mercurials although analogous reaction using trichloroacetates
gives PhHgCCl3 in a high yield (2,3,4).

A possible reaction of diphenyl mercury, which was
the main product of the reported preparations (1), with tri-

halomethanes and potassium tert-butoxide was shown not to occur.

PhHgPh + HCX, + KO - t-Bus» PhHgCX,

However, it was noted that addition of potassium
tert-butoxide under a cover of an inert gas to phenylmercuric
salts, in benzene or aprotic diethers, afforded a highly
unstable solution of s mercury compound. This solution, either
on exposure to atmosphere or on concentration of the solvent,
Yielded a precipitate of a white phenyl mercury containing
80l1id of a varisble composition. 4ddition of a haloform to the
solution under inert gas cover at lower temperatures gave a
precipitate from which phenyl(trihalomethyl) mercury compounds

could be isolated in pure form. Potassium tert-butoxide could

be replaced with the more readily available sodium alkoxides
without affecting the reaction. FPhenylmercuric alkoxides are
logical intermediates in the reaction.

PhHgY + NoOR —— PhHgOR + NaY
PHHIOR + HCX,—— PhHgCX,
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Y = c1 ; Br ; CH5C00™

y = CHz 5 CpHg , C3Hy , n=Culg , t~CyHg
HC,\{, ® HCCl, , HOBrCl, , HCBr,Cl , HCBrj

To verify the formation of phenylmercuric alkoxides,
an alcohol exchange was carried out on & solution of phenyl-
mercuric methoxide; freed from methanol by a low preassure

azeotropic distillation; with benzyl alcohol.

PhHgOCH; + PhCH,OH —=PhHgOCH,Ph + CH,OH
} Heare,

PhHgCBrcl,

After the exchange the methanol formed was again
azeotropically distilled and estimated as its 3;5-dinitro
benzoate ester.

Direct proof that phenylmercuric slkoxides are
intermediates in the formation of phenyl(trihalomethyl)-
mercury is provided by the demonstration that such alkoxides,
prepared directly from phenylmercuric hydroxide and alcohols,
react with haloforms to give the desired products.

PhHgOH + ROH —= PhHgOR + H,0
} Hex,
PhHGCX;

R = CHzOH , n-C,Hg
HCX_,. = HOCly , HOBrCl, , HOBr,Cl ; HCBry
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This reaction constitutes an easy preparation of
the phenyl(trihalomethyl)mercury compounds, parficularly as
phenylmercuric salts prepared by special methods (5) are not
necessary.

In repeated experiments it was noted that the
yield (on phenylmercuric salt) of the phenal(trihaloﬁethyl)-
mercury compounds was close but never exceeded 33% irrespective
of the mode of addition, the nature of the haloform or alkoxy
residue used. The purity of the phonylmei-curic salts was also
without effect on the final yield. The observed yield can be
explained by the following reaction mechanism :

R
R
i rgn O
| § +HCX—~ pfwgo Ph| ROH+PHHICX,
n"o‘ﬁg’o‘n R
P

_The molecular nisl_tt measurements of solutions of
phenylmercuric methoxide prepsred from phonylmorcnric chloride
and sodium methoxide and of phenylmex_-curic n-butoxide prepared
from phenylmercuric hyﬁroxide and n~butanol support the
assignment of the trimeric structure.

Molecular Weight Found Calculated
(Phﬂs°033) 3 898 924
(Phﬂg004ﬂ9)3 1028 1050

The alcohol solvated phonylmercdric alkoxide dimers
which precipitated on the addition of haloforms exhibited a
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uniform characteristic infra red spectrum and all contained
an hydroxyl absorption at 3380 cn'1 evoﬁ when isolated under
strictly anhydrous conditions. They could be further reacted
with phenyl isocyanate (8) or acetone, when phenylmercurated
ketones were formed (i.r. apectrun). The only way to increase
the yield of the phenyl(trihalomethyl) mercury compounds over
the one third molar proportion mentioned before was to
reconvert the solvated dimer to the trimeric form by resuspend-
ing it in benzene and treating it with further alcohol and
alkali alkoxide, followed by additional haloform. Alternately,
additional alcohol and slkali alkoxide could be added at the
start of the reaction. In this way yields of up to 70% of the.
phenyl(trihalomethyl) mercury compounds could be obtained.

This clarifies the report (5) of prepasration of the

compounds using an excess of K-O tert-butoxide solvated with

tert~butanol.

The proton abstracting ability of the trimeric
alkoxides in the absence of other basqa was demonstrated by
their reaction with active methylene containing compounds.
Thus the reaction of phenylmercuric methoxide (from PhHgOH and
MeCH) with ethyl chloroacetate yielded ethyl 1,1-bis-(phenyl-

mercuric)-1-chloroacetate (9).

PhHg CI
UV
PHHGOR + C/CH,COOEt —=

7 N\
PhHy COOEt
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I wish to thenk Mr. R. W. Hinde and Prof. L. M.
Jackman for helpful discussions.
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