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Abstract. The reactivity of Bunsen’s cacodyl disulfide,
Me,As(S)-S-AsMe,, towards nitrogen, phosphorus(Ill), oxygen and
sulfur(Il) nucleophiles was evaluated with the aim at identifying its
electrophilic atom. The nitrogen nucleophiles either did not react or
bind or split the disulfide. All phosphorus(III) nucleophiles desulfur-
ized it. Water, methanol and phenol did not react but thiophenol reacted

giving an equilibrated system. The anions MeO~, PhO~ and PhS~ split
the disulfide. From the results obtained it seems that the arsenic and
sulfur of the As = S group are the most likely electrophilic atoms
depending on the nature of the nucleophile, the As™ being much less
reactive in the presence of As=S.

Introduction

The great experimental chemist Robert Bunsen™! in 1843
prepared a compound MeyAs,S, which he named cacodyl di-
sulfide by reducing cacodylic acid, Me,AsO,H, with hydrogen
sulfide.!?! Its structure was not the expected As"/As"" bis(di-
methylarsenic)disulfide (2) but the AsY/As™ dimethylarsino
dimethyldithioarsinate®*] and mechanisms of its formation
have been proposed.[*!

Bunsen’s cacodyl disulfide (1) is a remarkable chemical cha-
meleon. When dissolved in non-basic solvents it equilibrates
with 2 to the extent of approx. 10 %, thus showing an internal
redox property.!®!

Bunsen, apart from studying the behavior of his disulfide
towards heat, HCI, H,SO, and HNOs;, he found that it reacted
with metal salts of the non-reducible metals PbY, Sb™ and
Bi'" giving the complexes (Me,AsS,) M (= LM)?! and we
extended the list by preparing complexes with Zn™, Cd" and
Ag! under conditions that afforded pure products.!”!

With compounds of lighter metals like AlCl;, compound 1
was isomerized to 2, GaCl; and InCl; bound to 1, while
TI(AcO); was reduced giving LTLB! Bunsen himself also
found that the reducible Au™ and Cu" gave the complexes
LAu and LCu!! and we!”! verified the production of LCu iden-
tifying some by-products. Pd" also produced L,Pd that was
unstable and decomposed to unknown compounds,® but Hg!!
was not reduced.!”! It was proposed!”-#! that the electron for
the reduction came from the bound Me,AsS,~ group and rea-
sonable mechanisms for the reduction of Cu! and TI'! have
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been proposed later on.['%! In all cases, 1 attacked the cation
with either sulfur atoms acting as nucleophiles.!”!

Because the reaction of Bunsen’s disulfide (1) with metal
cations produces L,M and xMe,As:* that is wasted, the salt
Me,AsS,Na-2H,0 (3b) was prepared®''?! and used for the
preparation of many complexes although it too, has the limita-
tion that, after protonation to 3a, compound 1 is produced.!"!

Another aspect of the behavior of 1 is its electrophilic prop-
erty reacting with Lewis bases first encountered by Zingaro et
al.I® by dissolving 1 in pyridine and aniline and recording the
'"H NMR spectra that remained unexplained until we studied
the reaction of 1 with group 15 nucleophiles: PhsN, Et;N and
DMAP (4-dimethylaminopyridine), Ph;P, (MeO);P, (EtO);P,
(PhO);P and (PhS);P, Ph3As and (PhS);As which gave fission
or desulfurization products that depended on the nature of the
nucleophile.®! The results were best interpreted by the initial
attack of the nucleophile on the electrophilic As=S sulfur and
cations like Me,As-S-NEt;* P! and Me,As-S-NCsHs* [©1 and
the anion Me,As-S™ were present, as the '"H NMR spectra indi-
cated.

From group 16 nucleophiles, H,O in CD3;0D slowly iso-
merized 1 to 2 and two singlets appeared attributable to
Me,As(S)-OH and Me,As(S)-OCD5,! but when 1 was dis-
solved in acetate buffer pH 4.6 and chromatographed it decom-
posed giving cacodylic acid (Me,AsO,H), dimethylarsinous
acid (Me,As-OH), dimethylthioarsinic acid (Me,As(S)-OH)
and the unstablel®! dimethyldithioarsinic acid (3a).[
The reaction of 1 with Me;COOH gave two novel
AsV/AsY compounds: Me,As(S)-S-As(O)Me, and
Me,As(S)-0-As(S)Me,.[ 3! Bubbling H,S for 5 min to a solu-
tion of 1+2 very slowly (12 days) resulted in the disappearance
of 2 but the reaction was not studied further.”! With a strong
nucleophile, triethylamine-activated octasulfur, 1 reacted
slowly reaching an equilibrium containing 1 and the ions
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Me,As-S-NEt;* and Me,As(S)-S~.I"*1 With an even stronger
nucleophile, S?>~ + 1/8Sg, the disulfide 1 gave the salt
Me,AsS,Na-2H,0 (3b).1-!!]

In this paper we report on the reaction of 1, sometimes
equilibrated with 2,/ with some more nucleophiles (molecules
and salts) of groups 15 and 16 of the Periodic Table. Some
molecules have hydrogen atoms connected to the nucleophilic
center that can protonate the incipient anions. We looked at the
possibility of obtaining a salt of Me,As-SH (5a) useful for the
introduction of the Me,As-S- group into various molecules.!!”!
Finally, we tried to find the most probable electrophilic center
of 1 in its reactions with group 16 nucleophiles.

Results and Discussion

Reaction Conditions and Identification of the Products

For some NMR experiments the reactants were added in the
tube followed by the solvent thus not allowing 1 to equili-
bratel® with 2. In other experiments 1 was equilibrated with 2
in order to explore the electrophilic reactivity of 2 as well.

The identification of the products was based on the 'H NMR
shifts™>71 shown under the formulae (Figure 1) although not all
singlet signals in various experiments could be assigned.
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Figure 1. Formulae of the compounds encountered in this work show-
ing the Me,As proton shifts in CDCl; and in CD;0D (italics).

Reaction of 1 with Group 15 Lewis Bases

Adding one equivalent of 1 to solutions of pyridine and anil-
ine in CDCl; we observed binding of the base to 1 as the
shifting of the aromatic protons indicated and at the same time

isomerization to equilibrium quantity of 2. Addition of bases
in excess (10x) did not produced any new singlet signals.
These data can be understood as being due to the weak basicity
of pyridine and aniline (pK, 8.96 and 9.38!'6]) that caused only
binding and isomerization but not splitting. For the latter to
take place neat bases are obviously required.'®! The same be-
havior was observed with diphenylamine. In this case the pK,
is 13.201%1 and the crystal structure of the base showed that the
lone pair on nitrogen is not on a sp> hybrid orbital.l'”!
(Me,N)3P desulfurized 1 giving (Me,N)sP =S (6 =81.71 ppm;
1it.'8 —77.5 ppm).

Reaction of 1 with Oxygen and Sulfur(Il) Nucleophiles

Bunsen’s disulfide (1) is stable in methanol.[°! Phenol is
more acidic (pK, 9.9) than methanol and water!!®! and it is
expected that the phenolate anion will slowly react with 1.
However, equimolar quantities of 1 and phenol in CDCl;
showed only binding and isomerization to the equilibrium
quantity of 2.

Contrary to the non-reactivity of phenol, when one equiva-
lent of thiophenol was added to equilibrated 1+2 in CDCl;
(Figure 2A) immediate reactions took place (Figure 2B) that
seems to have reach an equilibrium in approx. 24 h (Figure 2C)
thus indicating thiophilicity of 1. Free thiophenol (-SH at ap-

L B

T T T T T T T T
1.0 ppm 2.2 2.0 1.8 1.6 1.4 1.2 1.0 ppm

T
1.6 1.4 1.2
BJ .
1 A hl 'y 1 A
2.2 2.0 1.8 1.6 1.4 1.2 1.0 ppm 2.2 2.0 1.8 1.6 1.4 1.2 1.0 ppm
l A 1.L 1 1 1.1
—— T ——TT—T T
2.2 2.0 1.8 1.6 1.4 1.2 1.0 ppm 2.2 2.0 1.8 1.6 1.4 1.2 1.0 ppm
D [ cat-50C
—— T
2.2 2.0 1.8 1.6 1.4 1.2 1.0 ppm 2.2 2.0 1.8 1.6 1.4 1.2 1.0 ppm

fiiaaimian i

T T T T
2.2 2.0 1.8 1.6

14 12 1.0 ppm 2.2 2.0 1.8 1.6 1.4 1.2 1.0 ppm
Figure 2. Addition of equimolar quantity of PhSH to equilibrated 1+2
(A), in 5 min produced Me,AsS,H (3a) (at 2.037 ppm) and Me,As-
SPh (5c¢) (at 1.354 ppm) (B). The system reached an equilibrium (C)
having PhSH (at 3.45 ppm), 1, 2, 3a, Sc, and 5e. The small singlets at
0.816 and 1.420 ppm are tentatively assigned to Me,As-H and Me,As-
SH (5a), respectively, while the singlet at 0.914 ppm could not be
assigned. Isolated Me,As-SPh 5c resonates at 1.356 ppm (D), while in
the presence of an equimolar quantity of PhSSPh resonates at
1.337 ppm®! (E). Spectra (A)—(E) in CDCl;. The reaction of equili-
brated 1+2 (a) with PhSNa-2H,O under 1:0.1 stoichiometry produced
Me,As-SPh (5c¢) (at 1.311 ppm) and shifted the Me,As(S) protons (b),
while under 1:0.5 stoichiometry more 5c¢ was produced (¢, run at
—25°C). The singlets did not split but broadened at —50 °C (c at
—50 °C). Under 1:1 stoichiometry the products 3b and Sc resonated at
1.909"! and 1.308 ppm, respectively, at 25 °C (d). Spectra (a)—(d) in
CD;0D.
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prox. 3.5 ppm), 1 and 2 were always present. The concentra-
tion of 2 was initially less but thereafter greater than its equi-
librium concentration. The singlet for Me,As protons of 1 was
always broad and its integration was less than expected. The
main products that appeared at once were Me,AsS,H (3a) and
Me,As-SPh (5¢). Then, a new singlet signal for Me,As-SSPh
(5e) appeared (Figure 2C). Thus, the production of 3a/5¢ im-
plies involvement of either As or S of As = S and the pro-
duction of Se indicates attack at As=S sulfur. These alterna-
tives indicate that thiophenol prefers the As = S sulfur and,
from a common intermediate, 3a/5¢ and Se can arise (see Fig-
ure 3). The chemical shifts of Sc and Se in CDCl; (Figure 2)
are the opposite of those reported’™! due to a more concentrated
solution of a mixture of 5¢ + PhSSPh then used as standard
(Figure 2E). The other two singlet signals at 1.420 and
0.816 ppm (Figure 2B and Figure 2C) can tentatively be as-
signed to Me,As-SH 5a and Me,As-H, respectively, based on
mechanistic considerations although a detailed picture cannot
be offered for the following reasons.
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Figure 3. Probable intermediates from the attack of a strong Lewis
base on Bunsen’s disulfide (1).

The known dimethyldithioarsinic acid (3a) is an intermedi-
ate in the synthesis of 1 (from cacodylic acid and H,S™>7) by
dimerization and expulsion of H,S and Sg. The molecule
Me,As-SH (5a), found in the literature!’®! but mistaken for
Me,As(S)-OH,?Y should be reactive and can be autoxidized
to either cacodylic acid Me,AsO,H?!"!" (not detected at
1.956 ppm in CDCl5) or Me,As(S)-OH™?! (which in D,O reso-
nated at 2.11231 or 2.12%1 ppm) that seems to be absent in
our system. Finally, 5a can conceivably disproportionate to 3a,
cacodyl (Me,As-AsMe,), and H,S. Cacodyl (resonating at ¢ =
1.11 ppm in CDCI;>*! and at § = 1.04 ppm in benzene!?®!) was
absent in our system probably because it reacted with H,S (by
analogy with HCI?’) to give 5a and dimethylarsine
Me,As-H. The singlet signal at 0.816 ppm can be attributed to
this arsine because in benzene resonates at § = 0.79 ppm.[26!

In an attempt to get a better understanding on the reaction
of 1 with PhSH, we studied the reaction of 1 with PhONa
in chloroform and in dry ether and of MeONa, PhSNa, and
PhSNa-2H,O0 in methanol.

Although CDCl; is not a good solvent, we did the reaction
of 1 and PhONa in it in order to identify the initial products.
Thus, in 30 min a little amount of 3b was detected at
2.246 ppm!®! and 2 plus Me,As-OPh (4c) resonating at
1.401 ppm. A small singlet signal at 1.478 ppm was due to
Me,As-S-OPh (5d) (obtained from the reaction of Me,As-S-1
with PhONa; P.V.I. unpublished). In 8 h some 1 remained, the
main singlet signals corresponded to 4¢ and 3b. The other sin-
glet signals could not be assigned. Running the reaction of 1
and PhONa in dry ether for 24 h, the salt 3b!°! contaminated
by Me,As-SNa (5b) and the very readily hydrolyzed, volatile
(b.p. 101 °C/12 Torr!?8l) Me,As-OPh (4¢) contaminated by
Me,As-S-OPh (5d) were isolated. Thus, the phenolate attacked
1 at As=S arsenic(V) and sulfur.

Addition of MeONa in MeOH to a solution of equilibrated
1+2 in CD5;0D under a 0.5:1 molar ratio gave a yellowish
solution whose '"H NMR spectrum after 5 min clearly showed
1 that had not reacted. The “product” Me,AsS,Na (3b) reso-
nated at 2.012 ppm while Me,As-OMe (4b)28! at 1.269 ppm.
The interaction created more Me,As-SS-AsMe, (2) than the
equilibrium value and a new singlet at 1.971 ppm having the
1/5 intensity of the “product” appeared. Thus, under these con-
ditions MeO™ partly isomerized 1 to 2 and split 1 to 4b and
3b, the latter interacting with the Me,As(S)-group of 1. Under
1:1 stoichiometry, apart from 3b and 4b, small singlet signals
at 1.553, 1.731 and 1.970 ppm appeared that could not be as-
signed. The important point is that MeO™ reacted with 2, prob-
ably at As™ giving 4b and Me,As-S-S~ that rearranged to 3bl!
or 2 that rearranged to 1 which then reacted. Both compounds
had reacted when the NMR tube was left open for 7 days giv-
ing four products that were not identified. Summarizing, these
results tend to indicate that MeO~ can attack 1 at AsY and
certainly at As=S sulfur and to a lesser degree at As'™.

A preparative run of 1 with PhSNa-2H,O under 1:1 molar
ratio in methanol gave the known!! Me,AsS,Na-2H,O (3b)
and Me,As-SPh (5¢) (known in the literaturet?®3°! but no data
have been reported). We used the chemical shifts of Sc in
CDCl; and in CD5;OD to distinguish between 5¢ and Se in runs
with PhSH and PhSNa-2H,O/PhSNa. The reaction of 1 with
PhSNa-2H,0 in CD;0D differed from that of 1 with PhSH in
CDCl; in that in the titration experiments (Figure 2a—d) the
PhSNa had always totally reacted as the pattern of the aromatic
protons revealed. Under 1:0.1—-0.8 molar ratios of 1 to
PhSNa-2H,O0, 2 was produced in quantities more than the equi-
librium one. The absence of the singlet signals due to
Me,As(S) protons of 1 and of the product 3b and the appear-
ance of only one singlet between 2.137 and 1.909 ppm signi-
fies a very fast exchange probably via a complex of 1 and
Me,AsS,™ in which the Me,As™" group also participates, e.g. 6
(Figure 1). The broadness of the Me,As-SPh protons at approx.
1.30 ppm, too, may be due to its complexation with
Me,AsS, . The difference in the spectra of 1 with MeO~ and
PhS~ at 1:0.5 molar ratios should be attributed to the greater
thiophilicity of 1. Under 1:1 stoichiometry, 2 had reacted as in
the case of MeO™ and the spectrum showed only two sharp
singlet signals due to 3b and 5S¢ (Figure 2d). The reaction of 1
with anhydrous PhSNa (1:0.5 molar ratio) gave the same spec-
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trum as in Figure 2c implying that the waters do not affect the
mechanism. Thus, PhS™ behaved as MeO~ and not as PhO™ or
PhSH.

Summarizing, the results on the reaction of 1 with MeO~,
PhO™ and PhS™ can be understood by attack of the nucleophile
on As"L AsY, or As = S sulfur but not on the As-S-As sulfur
(Figure 3). It seems that attack at As™ of 1 is not preferred in
the presence of the As=S group (because 2 reacted when all 1
had reacted (Figure 2c vs. 2d) despite the fact that mechan-
istically can give the products in one step. Thus, there is a
choice between AsY and As=S sulfur as targets of these an-
ionic nucleophiles. Probably attack at AsY is favored because
it may be in the form As*-S™ having a vacant orbital ready to
accept the electron pair of an anionic nucleophile.

Conclusions

The interaction of Bunsen’s cacodyl disulfide (1) in solution
with nitrogen nucleophiles examined in this paper and in the
literature!'8! fall into three groups: non-reactive (Ph;N), bind-
ing and equilibrating (Ph,NH, PhNH,, pyridine), splitting to
a cation and an anion (Et;N, 4-dimethylaminopyridine). All
phosphorus(IIT) compounds examined™! desulfurized 1 as did
(Me,N);P. Desulfurization was also observed with PhsAs,
while with (PhS);As the reaction was more complicated.!
Therefore, with group 15 nucleophiles, the electrophile was
the As=S sulfur of 1.

While water, methanol and phenol were inert towards 1,
thiophenol was reactive, indicating thiophilicity of 1 at the
As=S sulfur, but gave an equilibrium mixture of 1, 2, PhSH
and products. With strong Lewis bases such as PhO~, 1 gave
two sets of products 3b/4c and 5b/5d, while with MeO~ and
PhS—, 1 was neatly split to Me,AsS,~ (3b) and 4b and Sc,
respectively, but these reactions do not offer greater advantages
over the existing methods of preparation of 3bl%11:12! or 4b,[28]
4¢,281 and 5¢) the latter three prepared from Me,As-X.
Therefore, with group 16 anionic nucleophiles no definite con-
clusion can be reached because the electrophilic atom in 1 can
be either the arsenic(V) or sulfur of the As=S group, the As™
having a low reactivity in the presence of As = S.

Experimental Section

Bunsen’s cacodyl disulfide 1 was prepared according to Zingaro et
al.l>%! Aniline (Penta, Prague), diphenylamine (BDH), crystalline
phenol and sodium methoxide 0.5 M in methanol (Aldrich), tris(dime-
thylamino)phosphine and sodium phenoxide 98 % (Alfa Aesar), and
thiophenol (Merck) were used as received. Pyridine was distilled over
KOH and kept over 4 A molecular sieves. Silica gel 60 H (Merck) was
used for thin layer chromatography, TLC.

TLCs were run on microslides and visualization was effected by iodine
vapors. IR spectra were obtained on a Perkin—Elmer, model 16PC, FT-
IR spectrometer, while '"H NMR spectra (400 MHz) and 3'P NMR
spectra (162 MHz) were recorded with a Bruker DPX Avance spec-
trometer with internal TMS (0.000 ppm) as standard. Elemental analy-
ses were obtained through the Centre of Instrumental Analyses, Uni-
versity of Patras, Patras, Greece.

Preparation of Sodium Thiophenolate Dihydrate

In a 10 mL round-bottomed flask thiophenol (875 mg, 7.87 mmol) was
diluted with methanol (3 mL), solid sodium hydroxide (286 mg,
7.16 mmol) was added and stirred at room temperature for 1 h. The
clear, colorless solution was evaporated and dried in vacuo to give a
white solid (1.0340 g). To the solid, diethyl ether (10 mL) was added,
stirred at room temp. for 30 min, transferred to a centrifuge tube and
centrifuged. The solid was washed with diethyl ether (10 mL) by stir-
ring at room temp. for 30 min. Centrifugation and drying in vacuo
gave the product as the dihydrate (871 mg, 72%) as a white solid.
M.p.: approx. 130 °C some shrinking and “sweats”, 170 °C more
shrinking, 185 °C water droplets on the wall, 220 °C the water droplets
evaporated, no melting up to 300 °C. Calculated for C¢HsSNa-2H,O
(M, 168.18): C 42.85, H 5.39, S 19.06 %; found C 42.78, H 4.80, S
20.44%. IR (KBr): 3274 vs, broad, 1650 s, 1626 s, 1592 m, 1572 s,
1458 s, 1428 m, 1258 w, 1172 w, 1084 s, 1064 m, 1020 m, 746 vs,
700 vs, 560 s. TH NMR (CD;0D, TMS): J = 6.73 (apparent triplet, 1
H, para-H), 6.89 (apparent triplet, 2 H, meta-H), 7.35 (apparent doub-
let, 2 H, ortho-H).

Preparation of Anhydrous Sodium Thiophenolate

Modified procedure of Kornblum et al.*' In a 5 mL oven-dried round-
bottomed flask containing thiophenol (61 mg, 0.55 mmol) was added
sodium methoxide 0.5 M in methanol (1.00 mL, 0.50 mmol), the solu-
tion was evaporated (Rotary, 45 °C) and dried in vacuo for 1 h. Ad-
dition of dry ether (3 mL) and stirring for 30 min gave a white powder
that was transferred to an oven-dried centrifuge tube and centrifuged.
After drying in vacuo at room temp. for 1 h the product (64 mg, 97 %)
was obtained as a white very hygroscopic powder, infusible up to
300 °C. Calculated for C¢HsSNa (M, 132.15): C 54.53, H 3.81, S
24.26 %; found C 54.17, H 4.64, S 24.65%. IR (KBr): absorbs water
from KBr; exactly the same as that of PhSNa2H,O. 'H NMR
(CD30D, TMS): similar to that of PhSNa-2H,0.

Reaction of Bunsen’s Disulfide (1) with Some Lewis Bases
of Groups 15 and 16

In a NMR tube 1 (0.05-0.10 mmol) was dissolved in CDCl; or CD;0D
(0.5-0.75 mL), an equimolar quantity of the nucleophile was added
and the progress of the reaction was followed by 'H NMR spec-
troscopy. For mechanistic studies, 1 was titrated with various amounts
of the nucleophile and the progress of the reactions was followed by
"H NMR spectroscopy.

Reaction of Bunsen’s Disulfide (1) with PhONa

To a solution of 1 (137 mg, 0.5 mmol) in dry ether (5 mL) in an oven-
dried centrifuge tube was added sodium phenolate (58 mg, 0.5 mmol)
and the suspension stirred at room temp. for 24 h. Centrifugation,
washing with diethyl ether (2 X 2 mL) by stirring at room temp. for
10 min each time, gave a white solid (112.5mg, expected
Me,AsS,Na-2H,0 (3b) 114 mg)."H NMR (CD;0D, TMS): 6 = 1.906
(s, 6 H, CH; of 3b), 1.732 (s, 1.83 H, CHj attributed to Me,As-S"Na™*
5b) and small singlets at 1.552 and 1.971 ppm.

From the ether supernatants, after evaporation only (Rotary, 18 °C), a
colorless mobile liquid (106.5 mg, expected Me,As-OPh (4¢) 99.0 mg)
was obtained. TLC (Et,O/petroleum ether 1:1) showed spots at R; 0.96
(strongest), 0.74 (PhOH), and 0.03. IR (neat): 3364 s, broad, 3044 m,
2978 m, 2906 m, 1604 s, 1594 vs, 1500 vs, 1483 vs, 1472 vs, 1406
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m, 1364 m, 1234 vs, 1166 s, 1152 m, 1070 m, 1024 m, 1000 w, 892
m, 828 m, 812 s, 754 vs, 692 vs, 578 m, 506 m. 'H NMR (CDCls,
TMS): 6 = 1.400 (s, 6 H, CH; of 4¢), 1.479 (s, 3 H, CHj attributable
(P.V.I. unpublished) to Me,As-S-OPh (5d)), small singlets at 1.311 and
1.344 ppm and traces of ether. In the aromatic region PhOH was de-
tected.

Reaction of Bunsen’s Disulfide (1) with PhSNa-2H,0:
Preparation of Me,As-SPh (5¢) and Me,AsS,;Na-2H,0 (3b)

To a mixture of 1 (137 mg, 0.5 mmol) and sodium thiophenolate dihy-
drate (84 mg, 0.5 mmol) in a 10 mL round-bottomed flask was added
methanol (4 mL) and the solution stirred at room temp. for 2 h. Evapo-
ration and drying in vacuo gave a white solid that was extracted with
dichloromethane (3 X 2 mL) by stirring at room temp. for 15 min each
time. Drying the solid in vacuo gave Me,AsS,Na-2H,0 3b (107 mg,
94 %) as a white solid soluble in methanol and water and insoluble in
dichloromethane, ether and acetone. M.p.: at approx. 170 °C sinters,
at approx. 185 °C shrinks and turns light orange and at 200-203 °C
melts to an opalescent orange oil. Calculated for C,HgAsS,Na-2H,O
(M, 228.13): C 10.53, H 4.42, S 28.11 %; found C 10.95, H 4.07, S
27.97%. IR (KBr): same as Me,AsS,Na:2H,O (3b).”) 'TH NMR
(CD50D, TMS): 0 = 1.906 (s). It resonates exactly at the same position
as Me,AsS,Na-2H,0 (3b).[”!

The dichloromethane extracts were evaporated and dried in vacuo for
a short time to give Me,As-SPh (5¢) (95 mg, 88%) as a colorless
mobile liquid having a faint smell, soluble in chloroform, ether and
methanol. TLC (ether/petroleum ether 1:5, Ry 0.75). Calculated for
CgHi1AsS (M, 214.15): C 44.87, H 5.18, S 14.97 %; found C 44.40,
H 4.90, S 14.65%. IR (neat): 3070 m, 3056 m, 2990 m, 2906 m, 1580
s, 1476 s, 1436 s, 1416 m, 1302 w, 1254 m, 1084 m, 1066 m, 1024 s,
1000 w, 896 s, 836 s, 740 vs, 690 vs, 578 m. 'H NMR (CDCl;, TMS):
0 =1.356 (s, 6 H, Me,), 7.25 (m, 3 H, m and p-Ph-H), 7.43 (m, 2 H,
0—Ph-H). TH NMR (CD;0OD, TMS): 6 = 1.306 (s, 6 H, Me,), 7.25 (m,
3 H, m and p—Ph-H), 7.40 (m, 2 H, o-Ph-H).
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