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SHORT COMMUNICATIONS

Reaction of dibenzylmercury with carboxylic acids

The reactions of symmetrical organomercury compounds with carboxylic acids
have been studied both qualitatively!—3 and quantitativelyv®-2 In one investigation
Jones and Werner! showed that dibenzylmercury reacted with acetic acid at 160-1570°
to form mercury (gS.g9 %}, toluene, bibenzyl and benzyvl acetate. The reaction was
carried out In a sealed tube at 160—170° for 7 h. Under the same experimental condi-
tions benzvlmercuric acetate (I} decomposed to formm mercurv and benzvl acetate
onlyt; no bibenzyl or toluene could be found.

Dibenzylmercury is known to decompose readily on heating at 170° or above
to form bibenzyl and mercury?® '°.The vield of mercury is quantitative and the products
can be accounted for by homolysis of the mercunal:

{PhCH_).Hg —— 2PhCH,* + Hg
:PhCH," —— {PhCH,},

Decomposition of dibenzvimercury has now been shown to occur at lower tempera-
tures but the rate of formation of mercury is much slower (83 °; mercury obtained
after 12 h at 130°).

The products obtained by Jones and Werner! may be accounted for by postulat-
ing that two independent reactions, one hamoivtic and the other heterolvtic, are
occurring =imultaneously. The homolytic reaction wouid give bibenzyvl and some mer-
cury and the heterolvtic fission of dibenzylmercury by acetic acid would give benzyvi-
mercuric acetate (I) and toluene. At the temperature of the reaction, benzyvlmercuric
acetate could decompose to form mercury and benzyl acetate:

PRCH. Hg — CH,COOH 222 0 prheH HgOOCCH, + PRCH,
I

PRCH,HZOUCCH, 12X pRCHL.OCCCH, — Hg
Similar heterolvtic fission of the mercurv-carbon bonds in diphenvlmercury?-3,
di-o-tolvi-3a.? and di-p-tolvimercury 32 has been shown to occur in their reactions with
carboxyvlic acids, when arvimercuric carboxylates and benzene or toluene are formed,
but dibenzyvlmercury is generallv more resistant to heterolvtic cleavage.

Further study of the reaction of dibenzvimercury with carboxylic acids has
shown that the reaction with benzoic acid at 1307 gives benzyvimercuric benzoate (1)
(isolated as benzyvlmercuric chloride} as a final reaction product. The reaction was
carried out in a sealed tube at 1307 for 3 h and the products isolated after decomposi-
tion and extraction were mercury (29.5 °;), bibenzyvl, toluene and benzyvimercuric
chloride. The mercury and bibenzyvl may be accounted for by homolysis of the mer-
curial as indicated above. The following reaction sequence, which involves hetero-
Ivtic fission of dibenzyvlmercury, is proposed to explain the formation of benzyImercuric
chloride from benzvlmercuric benzoate (II}, which was one of the final reaction prod-
ucts, together with toluene:
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(PhCH,),Hg — PhCOOH -32» PhCH.HgOOCPh -+ PhCH, {n
(m

TOoOm temp.

PhRCH.HgOOCPh = 2NaOH > PhCH.HgONa + PhCOONa + H.O (2}

PhCH,HgOXa + 2HCL _fom e,

PhCH,HgCl + NaCl + H,0O {3}

Control experiments with authentic samples of benzyimercuric benzoate and
benzvimercuric hvdroxide confirmed the occurrence of reactions (2) and (3). Also,
when benzyvlmercuric benzoate was heated in a sealed tube at 130° for 3 h no de-
composition occurred.

Experimental

Preparatior of reagents. Dibenzvlimercury (m.p. 111°) and benzvlmercuric
chloride (m.p. 104°), were prepared by the method of Jones and Werner'. Benzyl-
mercuric bromide (m.p. 1197, 1it.11.12 11g°) was prepared similarly in 55 °; vield from
benzyvlmagnesium bromide and mercuric bremide.

Benzylmercuric hyvdroxide {m.p. 123°: from methanol), was prepared by
heating equimolar quantities of benzylmercuric chloride and sodium hydroxide in
drv methanol. Its purity was determined from an estimation of its mercury content
using the method of Koten and Adams?!3. (Found: Hg, 59. C;HgHgO calcd.: Hg, 63 ;.
Hence purity- was g1 %,.)

Benzyvimercuric benzoate (m.p. 767 from methanol) was prepared by heating
equimolar quantities of benzyimercuric bromide and freshly prepared silver benzoate
in dry methanol. Its purity was determined from an estimation of its mercury con-
tent’3. (Found: Hg, 46.4. C,H,.HgO, calcd.: Hg, 48.6 2. Hence purity was 95.4 %)

Reaction of dibenzxlmercury with benzotc acid af 130°. Dibenzvlmercury (10.0 g)
and benzoic acid (3.2 g) were heated in a sealed ampoule at 130° for 3 h, during which
mercury was deposited. The reaction residue was extracted with anhyvdrous ether
“extract (a)_ to leave a white residue, which was soluble in chloroform [extract (5},
leaving mercury (1.50 g, 29.8 2,).

Chloroform was removed from extract (6) and the residue had m_p. and mixed
m.p. with dibenzvimercury: 10g-111°.

Extract (@) was shaken with 3 N sodium hydroxide. The sodium hydroxide
extract was separated from the ether laver lextract {¢). and acidified with 53X
hydrochloric acid to give a white precipitate, which was washed with 5\ sodium
hvdroxide. when most of the precipitate dissolved lextract (d)., leaving a small
residue. This was washed with water and recrvstallised from ethanol to give benzyi-
mercuric chloride, m.p. and mixed m.p. 104°.

Extract (¢) was washed with water and dried (CaCl,). Ether was removed and
the residue was distilled to give a small amount of toluene, b.p. 108-110°, which was
identified by nitration to 2,¢-dinitrotoluene. The residue of the distillation solidified
on ceoling and it was recrvstallized from methanol to give bibenzyl, m.p. and mixed
m.p. 5¥-52°.

Extract (d} was acidified with 5 \” hydrochloric acid to give a white crystalline
=olid, which was washed with water and recrystallised from hot water to give benzoic
acid, m.p. and mixed m.p. 122°.
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Reaction of benzvimercuric benzoale with sodium hvdroxtde. A solution of benzyl-
mercuric benzoate (1.0 g} in ether (o ml) was shaken with 0.5 \" sodium hydroxide.
The alkaline laver was acidified with 0.5 .\ hvdrochloric acid to give a white precipi-
tate, which was washed with 0.5 N sodium hydroxide solution, when most of the
precipitate dissolved, leaving a small residue. This was washed with water and re-
crystallised from ethanol to give benzvlmercuric chloride, m.p. and mixed m.p. 104°.

The alkaline solution, from which the benzylmercuric chloride had been re-
moved, was acidified with V" hyvdrochloric acid to give a white crystalline solid, which
was washed with water and recrystallised from hot water to give benzoic acid, m.p.
2nd mixed m.p. 1227

Reaction of sodiun: salt of benzvimercuric hvdroxide with hvdrochioric acid. A
solution of benzyImercuric hydroxide (1.0 g) in 5.V sodium hyvdroxide was acidified
with 5 N hyvdrochloric acid to give a white solid, which was iInsoluble in excess 5.V
sodium hydroxide. It was washed with water and recrystallised from ethanol to give
benzslmercuric chloride, m.p. and mixed m.p. 104".

Pvrolysis of diberzylhmercury at r30°. Dibenzvimercury (2.0 g) was heated in a
sealed ampoule at 130° for 12 h, during which mercuryv was deposited. The reaction
residue was extracted with chloroform to leave mercury {0.87 g, 83 9;).

Attempted pvroivsis of benzviutercuric benzoate at 130°. Benzvlmercuric benzoate
{r.0 gi was heated in a sealed ampoule at 130° for 3 h. There was no separation of
mercury and the solid recovered had m.p. and mixed m.p. with benzvlmercuric
benzoate: 74-75°.
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