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The preparation of several phenyl(trihalomethy1) 

mercuq compounds ma8 first reported by Beutov (I) and phenfl- 

(triohloromethyl) mercury ie read.dilj available from reveral 

other reaction8 (2,3,4). The u8e of the oompounds containing 

bromine in the trihalomethyl group, a8 dihalooarbene 

generator8 nae reported bY Seyferth_and oo-workers elnoe 1962 

in a number of short communication8 and reontly the s8me 

group publlehed detailed method of their preparation (5) 8nd 

use (6). 

In thi8 laboratory it wan noticed some time igo 

that di8tinot differenoee exlet between the reaotirlty of 

PhRgCC13 and PhRgCC12Rr. Thin difference lies not only in 

their reaction rate (7) but also In their ab8olute reaotivltj 

a8 E-diohlorooYolopropane oYoll8lng 8gentr with a number of 

uelectrophilioa olefina. A8 the reported (1,7) method did 

ndt yield the bromo containing compound8 lxt experimental 

qUantitiO8 the formation of phenyl(trihalomethf1) mercury 

compound8 Wa8 examined in detail. 

Dicarboxylatlon of sodium bromodiohloroaoetate, 

'phe eubjeot of thi8 ublioatlon rra8 reported In part, at the 
R.A.C.I. Organometal P 10 Symposium, SJapw 1o.S.g.. May 1965. 
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dlbromochloroacetate and trlbromoacetate In an aprotic solvent 

or the reaction of the esters of these acida in the preeence 

of phenylmercurio salts did not yield the aryl (trihalometbyl) 

mercurials although analogous reaction using trichloroacetates 

gives PhEgCC13 in a high yield (2,3,4). 

A possible reaction of diphenyl mercury, which was 

the main product of the reported preparations (I), with tri- 

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

PWgB + ncx, + KO - t-Bud- Ph&?CxJ 

However, it was noted that addition of potassium 

&&-butoxlde under a cover of an Inert gas to phenylmercuric 

salts, in bensene or aprotlc diethere, afforded a highly 

unstable solution of a mercury compound. This solution, either 

on exposure to atmosphere or on concentration of the solvent, 

yielded a precipitate of a white phenyl mercury containing 

solid of a variable composition. Addition of a haloform to the 

solution under inert gas cover at lower temperatures gave a 

preoipitate from which phenyl(trihalomethy1) mercury compounds 

could be Isolated in pure form. Potassium m-butoxide could 

be replaced with the more readily available sodium alkoxidee 

without affecting the reaction. Phenylmercuric alkoxiaee are 

logical intermediates in the reaction. 
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y = Cl; Br ; CE3CoO- 

R - cH3 9 q&j * C7& 9 n-c&j 9 t-q& 

ncx3 - HCC13 , HCBrC12 , HCBr2C1 , HCBr3 

To verle the formation of pheuylmercurlc alkoxidee, 

an alcohol exchange was carried out on a solution of phenyl- 

mercuric methoxide; freed from methanol by a low pressure 

azeotropic dletillation; with benkyl alcohol; 

After the exchange the methauol foamed was again 

aseotroplcally distilled and estimated as Its 3;Fdinitro 

bensoate ester. 

Direct proof that pheuylmercuric alkoxides are 

intermediates in the formation of phenyl(trlhalomethyl)- 

mercury is provided by the demonstration that such alkoxides, 

prepared directly from pheuylmercurlc hydroxide and alcohols, 

react with haloform to give the desired products. 

PhhlQOH + ROH - PhHgOR +&O 

R - CH30H ,( n-clcHg 

ncx, - HCC13 , HCBrC12 , HCDr$l ; HCBr3 
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Thle reaotlon oonatltutea an easy preparation of 

the phenjl(trlhalomethyl)merourj oompounde, particularly aa 

phelylmerourlo erlte prepared by epeolal methcdr (5) are not 

neOeS8~. 

In repeated experlmentr it was noted that the 

Held (on phenylmerourlo ealt) OS the phenyl(trlhalometbjl)- 

mercury oompounde naa oloae but never exoeeded 33% lrreapeotlve 

of the mode of addition, the nature OS the haloform or allcow 

realdue u6ed. The purity of the phenylmeiourlo salts was aleo 

ulthout .eifeot on the final jleld. T~Q observed yield oau be 

explained by the following reaction meohanlem : 

The moleoular weight me8euremente of rolutlohe of 

phelylmercurlc methoxldr prepared from phenylmerourlo ohlorlde 

and eodlum methoxlde and of phenjlmerourlo n-butoxlde prepared 

from phe@merourlo h&oxide and n-butanol support the 

a8olgnment of the trlmerlo structure. 

Holeoulrr Welcht &u& Calculated 

(wasOCH3)3, 898 924 

(=@a435 1028 1050 

The aloohol oolvated pherylmerourlo alkoxlde dlmerr 

which preolpitated on the l ddltlon of haloforme exhibited a 
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uniform charaotarlatlo lnfra red apaotrum and all contained 

an -0-1 absorption at 3380 em” even when isolated under 

strictly anhydrous condltlona. Thaj uould be further reacted 

with phony1 laoo~anate (8) or aoefone, when phanylmarourated 

ketones were formed (1.r. epeotruaj. The only rey to lncnaae 

the yield of the phenyl(trlhalometbj1) mercury compounds over 

the one third molar proportion mentioned before wee to 

reconvert the aolvated dimer to the trlmerlc form w reeuepend- 

lnisg It ln beneene end treating it with further alcohol and 

alkali alkoxlde, followed by additional haloform. Alternatelf, 

additional alcohol and alkali alkoxlde could be added at the 

start of the reaction. In this wq yields of up to 70% of the. 

phenyl(trlhalomethy1) mercury compounds oould be obtained. 

This clarlflee the report (5) of preparation of the 

compounds using en excess of K-O tort-butoxlde eolvated with 

tort-butanol. 

The proton abstracting ability of the trlmerle 

alkoxldee ln the absence of other bases wee demonstrated bJ 

their reaction rith active methylone contelnlng compounds. 

Thus the reaction of phenylnercurlc 8ethoxlde (from PhagoH end 

YeOH) with ethJ1 chloroacetate yielded ethJ1 l,l-bla-(phenfl- 

mercuric)-I-chloroacetate (9). 

n$~Ol? + c/cH*cooEt 
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