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Thallaticn of aromatic substrates with thallic trifluorcaoetate prcoeeda in good 

yield to give moncthallated poduuta, the position of subatituticnbeing markedly affected by 

the nature of the aubetituent.' It haa been reported thataryltballium ccmpound8 are reduced 

withlithiumaluminiumbydride and scdiumcr aluminiumemalgam indeuteriumcxide, but the 

details are unfortunately available only in tbeeia fcrm.2 Deduction of alkyl thallium deri- 

vatives with sodium borchydride in moncdeuteric-ethanol yields among other products ccmpcunda 

in vhich thallium ia replaced by deuterium.3 We have found that similar reduction in neutral 

acluticn4 of aryl thallium ccmpcunds gives the corresponding moncdeuteric derivatives in gccd 

yield, thus providing a convenient method for the introduction of a single deuterium or 

tritium atom into an aromatic nucleus under mild reducing conditions. Dy apprcpriate choice 

of subatituent either the & or m deuteric derivative may be prepared; subsequent 

modification allow the syntheeie of a wide variety of epecifically mcncdeuteriated aromatic 

ccmpcunde. The results appear in the Table. 

Table 

Compound deuteriated Deuterium 
$ position* 

Yield 
% 

PhCH2CH2C$ MJawi 72 

Phoc 
$ M&?&B 84 

Phco2Me 85 E&l 71 

PhC02H 73 orths 65 

PhCH2C02H 88* g&g 

73 ortho 70 

* AE thallaticn gives emall amounts of the other positional iacmere,' the deuterio 
compounds are similarly ccntaminated. 

* Reduction of tballated compound crystallized from l,P-dichlcrcethane. 
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The poeition of the deuteriumatomineaoh produotie thatexpeotedfromthe 

poeition of thellation’ and aonfirmd by examination of the n.m.r. epeotra of the 

deutariated anbole, beneoio aaid aad methyl benzoate. More wmplete mono-deuteriation 

wuld be achieved by reduotion of the aryl thalliumditrifluoroaoetates dth eodiumboro- 

deuteride in monodeuterio+thenol and it wuld be ahown by uee of this reagent in ethanol 

that 2&p of hydrogen ieotope in the Foduct aroee from the reducing agent. (Thie contraete 

with the reeulte of borohy&lde reduotion of alkyl thallium derivative6 in alkaline solution, 

where the hydmgen isotope in the produotwae shown to arise 

Bkther, a higher incorporation of deuterium use obtained by 

thallium wmpound (BBS Table). 

exolueively from the solvent.‘) 

reduction of theieolated argl 
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4. The my1 thallium oompouab were prepared ae in ref. 1, except that a 2& exaeee 

of thallio trifluoroaoetets vae ueed. To the residue obtained after removal of the 

trifluoroacetio acid, EtOD uee added and then reorgstallized sodium borohydride 

(3 molar equivalente) with ioe oooling. The product vae ieolated conveniently after 

stirring the reaction mixture overnight at room temperature. 


