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Identification of Dialkylsulfides as Dialkyl
p-Bromophenacyl Sulfonium Picrates

STIG VEIBEL and BENT JUHL NIELSEN

Department of organic chemistry, University of Technology, Copenhagen, Denmark

The preparation and the titratability of dialkyl p-bromophenacyl
sulfonium picrates with perchloric acid in glacial acetic acid ﬁas been
investigated.

Diarylsulfides and thioanisoles do not react with p-bromophenacyl
bromide.

Dialkyl sulfides with mobile alkyls (allyl or benzyl), refluxed with
p-bromophenacyl bromide, form bis-(p-bromophenacyl) sulfide in-
stead of dialkyl p-bromophenacyl bromide.

urecek, Vecefa and Gasparic 1, referring to previous work of Bost and

Schultze 2, recommended. the characterisation of dialkyl sulfides as dialkyl
p-bromophenacyl sulfonium salts, preferring for the picrates or bromides the
perchlorates, as these salts showed the widest range of melting points.

Recalling the very convenient method of estimating alkyl halides by con-
verting them into alkyl thiuronium picrates which are then dissolved in glacial
acetic acid and titrated with perchloric acid in the same solvent (Schotte and
Veibel 3), we investigated the preparation of a series of-tertiary sulfonium
picrates and their titratability with perchloric acid, examining at the same time
the possible extension of the method to aromatic sulfides and mixed aromatic-
aliphatic sulfides (thioanisoles).

We found that in the case of uncomplicated dialkyl sulfides the preparation
of the dialkyl p-bromophenacyl sulfonium picrates presented no serious difficul-
ties, although some of the picrates, as stated by Jurecek et al.l, may first separate
as oils. As expected, the picrates are easily titratable with perchloric acid.

As to the aromatic sulfides, however, no formation of a tertiary sulfonium
salt took place, neither from the diaryl sulfides nor from the thioanisoles.

Using aliphatic sulfides where the carbon-sulfur bond may be expected to
be weakened, due to the structure of the aliphatic radical (as in diallyl sulfide
or dibenzyl sulfide) we were unable to isolate the dialkyl p-bromophenacyl
sulfonium picrate. Instead of this we isolated a substance which was in both
instances bis-(p-bromophenacyl) sulfide, formed by exchange of the radicals
originally bound to the sulfur atom for p-bromophenacyl radicals. Evidently,
the sulfide thus formed is unable to combine with p-bromophenacyl bromide
to form tris-(p-bromophenacyl) sulfonium bromide.

In order to explain the formation of bis-(p-bromophenacyl) sulfide the
mechanism proposed by Ray and Levene 4 is adopted:
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(CsHj),8 + BrCH,COCH,Br === (C,Hj;),

N + Br~
/
BrC.H,COCH,
C.H; BrC,H,COCH,Br
= S +C,H,Br
BrCGH‘COCHS
C;H,
AN
—_— /s+ Brr === (BrC,H,COCH,),S +C,H,Br.
7/

(BrC:H,COCH,),

Bost and Schultze 2 indicate that when methyl n-butyl sulfide is allowed
to react with phenacyl bromide in absolute methanol, the resulting product is
dimethyl n-butyl sulfonium bromide and not methyl n-butyl phenacyl sulfo-
nium bromide, assuming as an explanation the mechanism proposed by Ray
and Levene 4. Jurecek ef al.l, allowing methyl n-butyl sulfide to react with
phenacyl bromide or p-bromophenacyl bromide in absolute methanol, met no
difficulties in obtaining the expected methyl n-butyl phenacyl sulfonium per-
chlorate or methyl n-butyl p-bromophenacyl sulfonium perchlorate, neither
did other unsymmetrical sulfides present such anomalies. They found it dif-
ficult, however, to isolate the bromides as these salts separated as oils, but they
were converted without difficulty into crystalline picrates or perchlorates.

We, too, repeated the preparation of methyl n-butyl phenacyl sulfonium
salts and had no trouble in preparing the picrate, which by titration with per-
chloric acid gave the molecular weight 449.5 (calculated 451.5), whereas M
for dimethyl »-butyl sulfonium picrate is only 350.4.

Also with p-bromophenacyl bromide we found a normal reaction (as did
Jurecek et al.l), Mpicrate found by titration with perchloric acid 530.1, calcula-
ted 530.5.

A possible explanation of the discrepancy may be found in the observation
of Juretek et al. that the yield of the sulfonium bromides usually decreases
when the refluxing time is increased. Accepting the scheme of Ray and
Levene 4, prolongation of the refluxing time will favour the precipitation of the
slightest soluble of the compounds in an equilibrium mixture as:

CH, CH,\ C.H.\
S+CH,COCH,Br => CH,—S*+ Br- = S +CH;Br
/
CH, C¢H;COCH, C¢H;COCH,
(CH,),
C.H;COCH,Br
> S+ Br~ +C.H;COCH,Br
/
CH, CH,
or S+ Br~+CH,Br or (C¢H;COCH,),S+CH,Br+C,H,Br.
(CeH;COCH,),
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just a8 we obtained the bis-(p-bromophenacyl) sulfide by reacting', eg., diallyl
sulfide with p-bromophenacyl bromide.

EXPERIMENTAL

The sulfonium bromides were prepared according to Juretek et al.! by refluxing
equivalent amounts of p-bromophenacyl bromide and the sulfide under investigation
(0.005 mole) in methanol (5 ml) (furing 10 minutes. After cooling the sulfonium bromide
was precipitated by addition of 200 ml of ether, isolated, if possible, by filtration, washed
with ether, dissolved in water and precipitated as picrate on addition to a saturated
aqueous solution of picric acid. The picrates were recrystallised from ethanol.

0.001 mole was dissolved in 50 ml glacial acetic acid and titrated with 0.1 N perchloric
acid in glacial acetic acid (indicator: crystal violet, end point: green). Some results are
given in Table 1.

Table 1. Titration of some dialkyl p-bromophenacyl picrates with perchloric acid in glacial

acetic acid.
M.p.
le.
Alkyl . Lit. I Found M cale M found
545.3
Di-n-propyl 119 120° 544.4 546.6
544.56
573.7
Di-n-butyl 79 80—81° 572.6 573.3
573.8
’ 518.7
Methyl - 140 —41° 518.3 517.2
hydroxyethyl 517.5
Methyl n-butyl 121 —21.5°1 119—20° 530.4 530.1
Diallyl 142° ’
Dibenzyl 142° *

* In these cases a substance (the same for both sulfides) precipitated during the refluxing.
The substance was not able to form a picrate with aqueous picric acid, its m. p. (142°) and com-
position corresponded to that of bis-(p-bromophenacyl) sulfide. (Found: C 44.85; H 2.85;
Br 37.52; 8 7.56. Cale. for C,(H;,0,Br,S: C 44.88; H 2.83; Br 37.32; S 7.49,

Reaction between n-butyl sulfide and phenacyl bromide. The standard procedure yielded
an oily picrate which crystallised after 24 h in the ice box. Purified by recrystallisation
from ethanol it showed m.p. 99—100° and M 449.5, calculated for methyl butyl phenacyl
sulfonium picrate (C,,HyO4N,S) 451.5.
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