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In the course of our investigation on the chemistry of aryl trithioortho-
acetates (ArS)SCCHsl, we have found that the methyl group can undergo H-D
exchange quite easily in trifluoroacetic acid-d at room temperature, affording
almost quantitative yields of (ArS)SCCDS. We now wish to communicate this and

related results.
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The proton nmr spectrum2 of phenyl trithiocorthoacetate (PhS)SCCH3 in CDC1

3
shows a singlet ( 3 H ) at § 1.38 for the methyl group. This peak appears in
trifluoroacetic acid at & 2.90 and disappears almost completely and instan-
taneously on dissolution into trifluoroacetic acid-d. By evaporation of a
solution of (PhS)SCCH3 in CF;CO,H at room temperature or by pouring it onto
crashed ice, the material was recovered quantitatively, Dissolution of this
compound ( 1 g ) into CFSCOZD ( 5 ml ) and subsequent evaporation gave quantita-
tive yield of (PhS)SCCDS. This material, the deuterium content of which was
estimated to be more than 90 % by nmr integration in CDCl3 and also from mass
spectrum, was converted back to (PhS)SCCH3 by dissolving it into CFSCOZH and
confirmed by mixture melting point. Starting with g-tolyl1 and P-anisyl1
derivatives the same procedure éfforded corresponding deuterated compounds,
(E-CH3C6H4S)3CCD3 and (P-CH30C6H4S)3CCD3, in quantitative yields, the deuterium
content being more than 90 %.

This H-D exchange reaction can also be applicable to dithioacetals of

various dialkyl and alkyl aryl ketones, although the exchange becomes somewhat
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slower than the case of trithioorthoacetates and it takes several minutes for
the exchange to exceed over 90 §. For example, di-p-tolyl dithiocacetal of
acetone, diphenyl dithioacetal of diethyl ketone and di-p-tolyldithioacetal of
acetophenone were converted, according to this method, to (B-CH3C6H4S)ZC(CD3)z
( yield 87 %, D-content 83 % ), (PhS),C(CD,CHz), ( 74 %, 92 % ) and (p-CH5CcH,-
S)ZCPhCD3 (72 %, 90 % ), respectively.

Mechanistically, the present H-D exchange reaction seems very interesting.
A large downfield shift observed for methyl protons of (PhS)3CCH3 on changing
solvents from CDCl3 (61.38) to CFSCOZH ( 6 2,90 ) suggests that this compound

is ionized completely in trifluoroacetic acid4 according to equation 2,

(ArS) ;CCH; —EA > (Ars),C*cH; + ArS” (2)
rT
(ArS)Zc*CHS:____ (ATS) ,C=CH, + u* (3)

Similar phenomena can be seen for all the other trithicorthoacetates and
dithioacetalss. It seems very likely that these compounds are existing wholly
as ionic species ( probably as ion pairs )} in trifluoroacetic acid and go back
to the covalent species on evaporation of the solvent. The H-D exchange
probably occurs via olefins ( equation 3 ).

This reaction may be conveniently ﬁsed for preparation of deuterated
compounds. For instance, ArCHZCD3 may be obtained by desulfurization
{ Raney-Ni ) of (ArS)ZCArCDS. Synthesis of ArCOCD3 and derivatives therefrom

seems particularly interesting.
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