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Lewis acids1 and more rarely protonic acids"”2 have been used to cause catalytic rearran-
gements of thionic esters to thiolic esters. Recently, it was found in our study3 on thermolysis
of cholesteryl S-methyl xanthate that phenol might have the same activity too. Therefore, a
study was undertaken to investigate the catalytic activities of phenolic compounds in thermal
reactions of xanthates. The chemical operation was performed in the following way: A xanthate
was heated with a phenolic compound at about 180°C until UV spectrum of the reaction mixture had
shown the disappearance of absorption band near 280 mm due to xanthate. Characterizations and
quantifications of products were done by aids of GLC4 and IR spectroscopy with authentic samples.
Preliminarily, comperative catalytic activity of phenol, p-chlorophenol, p-nitrophenol,
2,4-dinitrophenol and picric acid was tested using ethyl S-n-butyl xanthate as substrate. Of
those, picric acid induced 76% conversion of the xanthate to the dithiolcarbonate with use of
0.25 molar equivalent qualifying itself as the most active one. Hence, a series of xanthates
were submitted to thermolys®s in the presence of picric acid. As Table 1 shows, picric acid
exhibited catalytic activit;ibffective1y with O-prim.-alkyl esters, but not with 0-§gé.-a1ky1
esters because of preferential elimination. A research group has reported the possible cataly-
tic action of p-toluenesulfonic acid in the rearrangement of thionocarbamate1b, neverthless it
was much inferior to the activity of picric acid in the present case (see Table 1, footnote b).

Table 1. Products (RSCOSR'} from reactions of xanthates (ROCSSR') with picric acid (0.25
mol. equiv.) at 180°C

substrate and producta

R R' reaction time(hr) yield(%)

1 CHy n-C4Hg 3.0 85

2 CHy CeH5CH, 1.5 79b

3 Gy n=C,Hg 6.0 76

4 nCH, CHy 6.0 4

5 iso-CjH, CH, 0.5 —¢

6  n-CgHyy CH, 5.0 60

7 cyelo-CeHyy  CHy 0.5 —£

a) A1l compounds are known]d’skeexcept xanthate in 1, bp 107°C/22 mmHg, and‘dithio1carbo-
nates in 3 and 6, bps 92°C/15 mmHg and 62-64°C/0.8 mmHg7. b) Instead, the use of p-tolu-
enesulfonic acid (0.5 mol. equiv.) resulted in 22 % yield. c¢) elimination

This suggests that actions of both protonic acids may be mechanistically different, though the
catalysis of protonic acid has been shown to start with protonation to thiocarbonyl by a example
of thionoacetateZb. Incidentally, we found the existence of a small quantity of 2,4,6-trinitro-
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Table 22 ROCSSR' Mﬁi%’gl{}% RSCOSR' + CHaSCOSR® + RSR'
1 I 111 v
1 catalyst reaction product(?)
R R mol. equiv. time(hr) 17 111 1V
TH, CACH 0.T 0.5 78
3 65t
CHs n-Cyly 0.2 1.5 69 19
n-C,H n-C,H 0.2 2.5 66 19
aMo n-CyHg .
n-Cehy,  CHy 0.1 6.0 68 8
(of [+
CeHsCH,  CH, 0.1 0.5 56 4 29

a) See Table 1 for compounds to which remarks are not given. b) substrate: known
compoundG. product(II): bp 118-120°C/10 mmHg7 c) known cumpounds.Id

anisole in the reaction mixture of methyl S-n-butyl xanthate with picric acid. Getting a hint
from this finding, picric acid was replaced by 2,4,6-trinitroanisole as an additive in reac-
tion with xanthates. As be seen in Table 2, generally the trial made reaction time short pro-
ducing dithiolcarbonates (II and I1I) in higher total yields. Furthermore, it showed inter-~
molecular character of this reaction that thermolysis of a mixture of ethyl S-n-butyl and
n-butyl S-methyl xanthates with picric acid gave ethyl methyl, ethyl n-butyl, n-butyl methy!
and di-n-butyl dithiolcarbonates. These observations afforded a base for the mechanistical
consideration of the catalytic rearrangement concerned as follows: The reaction starts from
alkylation of picric acid with xanthate(I) producing 2,4,6-trinitroalkoxybenzene(V). The ether
(V) works as alkylating agent8 on xanthate to form an unstable intermediate, alkoxy-di(alkyl-
thio)carbonium ion(VI). Immediately, the cleavage of 0-alkyl bond follows to convert VI to
dithiolcarbonate(I1) accompanying regeneration of ether V. Thus, ether V works as the real

catalyst in a cycle until xanthate(I) will have been consumed.
RO,

£y -
ROESR’ + ArOH — ArOR + R'SH + COS ArOR + ROGSR' — ;S;C-SR' ArQ
S
1 ) v I VI
]
Ar=2,4,6-trinitrophenyl ArOR * RSESR
v IT
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