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Equimolar reactions of sulfenamides derived from secondary alkylamines with active methylene compounds
afforded mono-sulfenylated compounds in good yields. The reactions of 2 mol of sulfenamides derived from imides

with 1 mol of active methylene compounds in the presence of a base gave di-sulfenylated compounds.

It was

found that e-mono-sulfenylated ketones were prepared by the reactions of enamines with sulfenamides derived

from imides.

sulfenamides derived from imides in the presence of a base.

benzamidine hydrochloride were also examined.

In a previous communication,V sulfenylation of active
methylene compounds by the use of sulfenamides was
reported. The reactions are described more in detail
with new results in this paper.

It was found that the equimolar reaction of N,N-
diethylbenzenesulfenamide with malononitrile in me-
thylene chloride at room temperature for 5 hr resulted
in the formation of the dimethylammonium salt of
phenylthiomalononitrile in 559, yield. By acid hydro-
lysis of the salt, phenylthiomalononitrile was obtained
in quantitative yield.

_CN -,
CH;  + (GH;),NSCeH; — (NC),C-H,N(C;Hy),
CN SC,H,;
HC1 ,CN
C.H,SCH
~(CyH,),NH.HCl \CN

In the case of the reaction of N,N-diethylbenzenesul-
fenamide with dibenzoylmethane, a-phenylthio-g-N,N-
diethylaminochalcone was obtained in 669, yield in-
stead of the salt. The enamine was converted into
phenylthiodibenzoylmethane in quantitative yield by
acid hydrolysis.

O
i}

CgH;SN(C,H;), + CHy(CCeH;)y —

]SC,,H5 HCI ?

CeHy-C=C-C-CeH; _cuynmnar CeHsSCH(CCH,),

(HC,),N O

The reactions of N, N-diethylbenzenesulfenamide with
acetylacetone, ethyl acetoacetate or ethyl malonate
under similar conditions without isolation of the inter-
mediates, enamines or salts, afforded corresponding
mono-sulfenylated products in good yields (Table 1).

1) T. Mukaiyama, S. Kobayashi and T. Kumamoto, Tetra-
hedron Lett., 1970, 5115.

a-gem-Di-sulfenylated ketones were prepared by the reactions of a-mono-sulfenylated ketones with

The preparation and reactions of N-phenylthio-

The reactions of N-phenylthiopyrrolidine with active
methylene compounds were examined. Treatment of
N-phenylthiopyrrolidine with ethyl acetoacetate at room
temperature, followed by acid hydrolysis gave ethyl
acetyl(phenylthio)acetate in 609, yield. Similarly,
ethyl phenylthiomalonate was obtained in 529, yield
by the reaction of N-phenylthiopyrrolidine with ethyl
malonate. The yields of the mono-sulfenylated prod-
ucts by the above mentioned reactions are higher than
those of the reactions of active methylene compounds
with N, N-diethylbenzenesulfenamide. The results sug-
gest that the reactivity of the sulfenamides depends on
the basicity of the amino component of the sulfen-
amides.

In order to clarify the effects of the amino component
of the sulfenamide on this type of sulfenylation, the re-
actions of ethyl malonate with various sulfenamides
such as N-phenylthioaniline, N-phenylthiopiperidine or
N-phenylthiobenzamidine® were examined (Table 2).
The results show that neither N-phenylthioaniline,
derived from a weak base, nor N-phenylthiobenz-
amidine derived from a strong base, affords a sulfenyl-
ated compound. N,N-diethylbenzenesulfenamide, N-
phenylthiopyrrolidine or N-phenylthiopiperidine is suit-
able for mono-sulfenylation of active methylene com-
pounds.

On the other hand, it was found that di-sulfenylated
products were obtained by the reactions of N-phenyl-
thiosuccinimide with active methylene compounds in
the presence of a base. For example, when 2 mol of
N-phenylthiosuccinimide, 1 mol of dibenzoylmethane
and 2 mol of triethylamine were stirred overnight in
methylene chloride at room temperature, bis(phenyl-
thio)dibenzoylmethane was obtained in 509, yield.

2) J. Goerdeler, D. Krause-Loevenich and B. Wedekind,
Chem. Ber., 90, 1638 (1957).
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TaBLE 1. REeAcTIONS OF N, N-DIETHYLBENZENE SULFENAMIDE WITH ACTIVE METHYLENE COMPOUNDS
Elemental analysis (%)
X .
! Yield Bp (°C/mmHg)
CHEY (%) or mp [°C] Found Calcd
C H S C H S
CH,(COC Hy), 66 [93—94] 76.13 4.98 9.86 75.89 4.85 9.63
CH,(COCH,), 77 (152—153/22) 63.62 5.78 15.48 63.45 5.81 15.37
CH,(CN), 55 [84—87] 62.37  3.37 18.67 62.07 3.47 18.37
CH,COCH,CO,C,H; 37 (125—127/4.5) 60.33 6.05 13.30 60.50 5.92 13.43
CH,(CO,C,H;), 48 (148 1.7) 58.01 5.99 12.07 58.20 6.01 11.93
TaABLE 2. REACTIONS OF ETHYL MALONATE formed at the same time. Since enamines or salts can

WITH SULFENAMIDES
Yield of

Sulfenamide C,H,SCH(CO,C,H,), (%)
C,H,SNHC,H, —
C,H,SN(C,H,), 48
CHSN > , 44

N—.
C,H,SN” 52
N—
| BHG
C,H,SN=C-NH, —

(@]

o O
VAN I (CoHg)sN
| N-SCGgH; + CH,(CC¢H;), -

N
O
O O
1l I}
,C-CH; /N
(G,H,S),C +[ NH
NC-GH; N\
I} Il
(@] O

In a similar way, the reactions of N-phenylthiosuc-
cinimide with acetylacetone, malononitrile, ethyl aceto-
acetate or ethyl malonate afforded the corresponding
di-sulfenylated products in good yields (Table 3).

The results can be explained as follows. Sulfenyl-
ation of active methylene compounds with the sulfen-
amide derived from the secondary alkylamines would
proceed through the activation of sulfur-nitrogen bond
by the protonation to the nitrogen atom, followed by
the reaction on the sulfur atom with active methylene
compounds to give mono-sulfenylated products. These
would be converted rapidly to enamines or salts by the
subsequent reactions with the secondary alkylamines

not participate in the activation of the sulfenamides,
di-sulfenylated products would not be produced in
these reactions.

R X HR _ X
cHsSN + CH, —— |CHSN .CH | —
SR Y *N\R Y

/X /R —/X +/R
CHSCH -HN | — CHsSC HN
\Y ‘R Y SR

In the case of sulfenylation by the use of sulfenamides
derived from imides, the sulfenamide can react with
active methylene compounds in basic media to produce
sulfenylated products owing to a labile elimination of
stable imide anions from the sulfenamides. Thus, the
initially formed triethylammonium salts of mono-sulfen-
ylated products further react with sulfenamides to give
di-sulfenylated products.

(0]
i
/ X (CHN X (CHN
CH,SN | + CH, — | CH.SCH -
N'e \Y
11
(@)
Q
N
CeH SN |
N
S X

_X .
CH,SC | — - (CH,9),C
\Y \y

Sulfenylation of the a-carbon of ketones by the use
of the above mentioned sulfenamides was next tried in
order to establish a convenient method for the prepa-
ration of a-mono or a-gem-di-sulfenylated ketones con-
sidered to be valuable as synthetic intermediates. When
N, N-diethylbenzenesulfenamide was allowed to react
with cyclohexanone in methylene chloride, no sulfenyl-
ated product was obtained and only starting materials

TABLE 3. REACTIONS OF N-PHENYLTHIOSUCCINIMIDE WITH ACTIVE METHYLENE COMPOUNDS

Elemental analysis (%)

X .
CH, Yield Mp (°C) Found Caled
oy (%)
C H S C H S
CH,(COC,H,), 50 184.5—185.5 73.41  4.87  14.39  73.63  4.58  14.53
CH,(COCH,), 73 117—118 64.72 5.21 19.99  64.55 5.10  20.23
CH,(CN), 54 58—59 63.63 3.54 22.62  63.83  3.57  22.67
CH,(CO,C,H,), 93 74—75 60.30 5.65 17.14 60.63 5.36  17.01
CH,COCH,CO,C,H,» 64 129—124%) 54.82  4.33  12.22 54.75 4.21  12.16

a) This compound was isolated as its 2,4-dinitrophenyl hydrazone.
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were recovered quantitatively. However, the reaction
of 2 moles of N-phenylthiopyrrolidine and 1 mol of
cyclohexanone in methylene chloride at room temper-
ature for 20 hr, followed by acid hydrolysis gave
2,6-bis(phenylthio)cyclohexanone in 679%, yield.

AN

() + 2CH,SN

| —

N
+2HN |
1] \/
O
A convenient method for the preparation of «-mono-
sulfenylated ketones was established by the reactions of
N-phenylthiophthalimide with enamines. For example,
the reaction of 1-piperidinocyclohexene with N-phenyl-
thiophthalimide in tetrahydrofuran at room tempera-
ture for 4 hr, followed by acid hydrolysis, afforded 2-
phenylthiocyclohexanone and phthalimide in 749, and
quantitative yields, respectively.

o
CoH,S"\_SCeH;
1l
e}

/\ / N\
[ ] Q Q
VAVAN \/\SCGHS A VAN
+CHSN | ]—| I, NOT
™ XYM ;
N o L o )
Q
HO "\ YAVAN
— [ ] +uN T )
NSCGH, N\ A\
I 1l
(0]

Similarly, a-mono-sulfenylated ketones were obtained
in good yields by the reactions of N-phenylthiophthal-
imide with 4-methyl-1-piperidinocyclohexene, f-piperi-
dinostyrene, or 1-piperidino-1-butene (Table 4).

It was found that the a-gem-di-sulfenylated ketones
were obtained by the reactions of mono-sulfenylated
ketones with N-phenylthiophthalimide in the presence
of a base. When 2-phenylthiocyclohexanone was stir-
red with N-phenylthiophthalimide and triethylamine
in methylene chloride, 2,2-bis(phenylthio)cyclohexa-
none was obtained in 559, yield.

+ GHSN |
NS

(CoHg)eN
| ——

L
N SCeHs
o)

(o)
I
VAN YA VAN
g L)

6415
It 1

o

It was found that N-phenylthiobenzamidine hydro-
chloride could be isolated as a white stable solid by the
reaction of N-phenylthiobenzamidine with hydrochloric
acid in benzene. No report has been found on the iso-
lation of hydrochloride of the sulfenamide because of
the facile cleavage of the sulfur-nitrogen bond by the
action of hydrochloric acid to afford sulfenyl chloride
and amine hydrochloride.

C.H; CleHs
I
C¢H;SN=C-NH, + HCl — C;H;SN=C-NH,-HCl

Takanobu Kumamoro, Susumu KoBavasui, and Teruaki MukAryAmMA
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TABLE 4. REACTIONS OF ENAMINES WITH
N-PHENYLTHIOPHTHALIMIDE

a-Mono-sulfenylated ketone

Enamine ——
Yield (%) Bp °C/mmHg
<*>—N:- 74 122—124/2
CI—?s—( >*—N:— 75 127—131/2
C‘,HscH:CHNi:> 65 135—138/2
C,H,CH= CH-Ni_" 50 98—100/2

It was found that N-phenylthiobenzamidine hydro-
chloride reacted with ketones to afford «-mono-sulfenyl-
ated ketones in fairly good yields. For example, the
equimolar reaction of N-phenylthiobenzamidine hydro-
chloride with cyclohexanone in dimethyl sulfoxide at
room temperature resulted in the formation of 2-phenyl-
thiocyclohexanone and 2,2-bis(phenylthio)cyclohexa-
none in 409, and 159%, yields, respectively.

CBHS

| + CH,SN=C-NH,-HCl —

N ANH
[ + [ ]SCH; + CH,C  .HCI
N/ SCH; N\ SCH, \NH,

o)

In the case of the reaction of 2 moles of N-phenyl-
thiobenzamidine hydrochloride with 1 mol of cyclo-
hexanone in dimethyl sulfoxide at room temperature,
2,2-bis(phenylthio)cyclohexanone was obtained in 709,
yield.

CSH5
[
| + 2C,H,SN=C-NH,-HCl —

ZN /NH
[ SCH; + CH,C  -HCl
N/ SCeH; “NH,

Sulfenylation of unsymmetric ketones by the use of the
above mentioned hydrochloride was examined. When
2-methylcyclohexanone was allowed to react with N-
phenylthiobenzamidine hydrochloride in dimethyl sulfo-
xide at room temperature, 2-methyl-2-phenylthiocyclo-
hexanone was exclusively obtained in 579, yield.

CeH,

N i
[ ,\CH + C4H,SN=C-NH,-HCl —
NH
[ SCH, + CH,-C  -HCI
\CH, \NH,

2-Methyl-2-phenylthiocyclopentanone, 2-methyl-2-phe-
nylthio-3-butanone or 3-phenylthio-2-butanone was ob-
tained by the reaction of N-phenylthiobenzamidine
hydrochloride with 2-methylcyclopentanone, 2-methyl-
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TABLE 5. REACTIONS OF N-PHENYLTHIOBENZAMIDINE HYDROCHLORIDE WITH KETONES

Anal. of 2,4-dinitrophenylhydrazone

Product Found
Ketone Structure (Calcd)
Yield (%) NMR (1)
C H N S
@ @
_SC,H, 40 — —
N N
o} o)
AN
L Jlom, S Hs 57 8.88(S 3H) 7.6—8.5(M 8H) 56.98  4.85  13.89  7.69
N N/ CH, 2.75(S 5H) (56.99  5.04 13.99  7.89)
0 o}
L len, [ s 58 8.80(S 3H) 7.3—8.3(M 6H) 55.32 4.69  14.80  8.21
N N CH, 2.70(M 5H) (55.95  4.70  14.50  8.29)
o)
SC.H,
. 8.65(S 6H) 7.70(S 3H) 54.71  4.91  15.25 8.9
(CH,),CHCCH, (CH,),C-CCH, 44 5 9515 5p) (54.5¢ 4.86 14.97  8.56)
SC,H,
| 8.55(D 3H) 7.75(S 3H) 53.60 4.46  16.10
CH,CH,CCH, CH,CHCCH, 30 §.30(Q 1H)2.70(M 5H) (53.33  4.48  15.55)

3-butanone or 2-butanone, respectively (Table 5). The
results show that sulfenylation of unsymmetric-ketones
by the use of N-phenylthiobenzamidine hydrochloride
occurs on the a-carbon of ketones bearing the larger
number of alkyl groups.

The reactions could be interpreted as follows.

CHs NH
| Y
CH,SN=C-NH,-HCl == C,H,SCl + C,H,-C
\NH,
AN
CH,SCl + [ ] —~ [ lCH, +HC
~CH, N SCeH,
i}
o)
; NH
HCI + C¢H,-C — CH,-C  .HCI
\NH, \NH,

At first, an active intermediate, benzenesulfenyl chloride,
is generated from N-phenylthiobenzamidine hydrochlo-
ride in dimethyl sulfoxide along with benzamidine. The
chloride in turn reacts with ketones to afford a-sulfenyl-
ated ketones and hydrogen chloride. The benzamidine
acts as a hydrogen chloride scavenger. The presence
of benzenesulfenyl chloride can be supposed from the
following. (1) Sulfenylation of unsymmetric-ketone with
the use of o-nitrobenzenesulfenyl chloride occurs on the
a-carbon of ketone bearing larger number of alkyl
groups.’) (2) The reaction of cyclohexene with N-
phenylthiobenzamidine hydrochloride in dimethyl sulfo-
xide affords 2-chlorocyclohexyl phenyl sulfide. The
same compound was also obtained by the reaction of
cyclohexene with benzenesulfenyl chloride in methylene
chloride.®

3) J. A. Barltrop and K. J. Morgan, J. Chem. Soc., 1960, 4486.
4) N. Kharasch, “Organic Sulfur Compounds” Pergamon
Press, New York, Vol. I, Chapter 32.

It should be noted that the reactions of active methyl-
ene compounds with sulfenamides derived from second-
ary amines afforded mono-sulfenylated compounds.
The reactions of active methylene compounds with
sulfenamides derived from imides gave di-sulfenylated
compounds.

Mono-sulfenylated ketones are prepared by the re-
actions of enamines with sulfenamides derived from
imide or the reactions of N-phenylthiobenzamidine
hydrochloride with ketones.  gem-Di-sulfenylated
ketones are prepared by the reactions of «-mono-
sulfenylated ketones with sulfenamides derived from
imides in the presence of a base.

Experimental

Reaction of N,N-Diethylbenzenesulfenamide with Malononitrile.
A mixture of N,N-diethylbenzenesulfenamide (1.81 g, 0.01
mol) and malononitrile (0.66 g, 0.01 mol) was stirred in
methylene chloride (30 m/) at room temperature for 5 hr.
Removal of the solvent under reduced pressure gave white
crystals. Recrystallization from benzene afforded diethyl-
ammonium salt of phenylthiomalononitrile 1.36 g 55% mp
85—87°C. Found: C, 62.84; H, 6.87; N, 17.14; S, 12.999%,.
Caled for C;3H,;N;S: C, 63.14; H, 6.93; N, 16.99; S,
12.94%,. The salt was stirred in a mixture of 109% hydro-
chloric acid (30 m!) and benzene (30 m!) at room temperature.
After stirring for 1hr, the benzene layer was separated.
Removal of the solvent gave phenylthiomalononitrile. It was
recrystallized from isopropyl alcohol. (0.93 g, guantitative)
mp 84—87°C. Found: C, 62.37; H, 3.37; S, 18.67%.
Calced for C,HgN,S: C, 62.07; H, 3.47; S, 18.379.

The reaction of N,N-diethylbenzenesulienamide with di-
benzoylmethane was carried out by a similar procedure. In
the case of the reaction of N,N-diethylbenzenesulfenamide
with acetylacetone, ethyl acetoacetate or ethyl malonate, the
reaction was carried out without isolation of the intermediates,
salts or enamines (Table 1).
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Reaction of N-Phenylthiosuccinimide with Dibenzoylmethane in the
Presence of Triethylamine. A mixture of N-Phenylthio-
succinimide (2.09 g, 0.01 mol), dibenzoylmethane (1.14g,
0.005 mol) and triethylamine (1.11 g, 0.011 mol) was stirred
in methylene chloride (40 m/) at room temperature. After
stirring was continued overnight, the solvent was removed
under reduced pressure. Fifty m/ of water was added to the
residue and the resulting oil was extracted with benzene.
Removal of the solvent gave a white solid. It was recrys-
tallized from ethanol to give bis(phenylthio)dibenzoylmeth-
ane. 1.08 g (50%). Mp 184.5—185.5°C. Found: C, 73.41;
H, 4.87; S, 14.39%. Caled for C,,H,,0,S,: C, 73.63; H,
4.58; S, 14.53%.

By a similar procedure, 3,3-bis(phenylthio)-2,3-pentane-
dione, bis(phenylthio)malononitrile, ethyl a,a’-bis(phenylthio)
acetoacetate and ethyl bis(phenylthio)malonate were obtained
by the reactions of N-phenylthiosuccinimide with acetylace-
tone, malononitrile, ethyl acetoacetate and ethyl malonate,
respectively, in the presence of triethylamine (Table 3).

Reaction of N-Phenylthiopyrrolidine with Cyclohexanone. A
mixture of N-phenylthiopyrrolidine (3.67 g, 0.02 mol) and
cyclohexanone (1.00 g, 0.01 mol) was stirred in methylene
chloride at room temperature for 20 hr. Removal of the
solvent gave an oily residue. Into the residue, a mixture
of 109, hydrochloric aicd (30 m/) and benzene (30 ml) was
added under stirring. After stirring for 1hr, the benzene
layer was separated from the mixture and dried with sodium
sulfate. The solvent was removed under reduced pressure
to give an oily product. It was chromatographed on silica
gel. 2,6-Bis(phenylthio)cyclohexanone was obtained from
the eluate with a mixture of benzene and petroleum ether
(1:1) 1.96g, 67%, and was confirmed by conversion into
2,4-dinitrophenylhydrazone. Mp 197—198°C. Found: C,
58.05; H, 4.51; N, 11.50; S, 13.15%. Calcd for Cy,H,,-
N,0,S,: C, 58.30; H, 4.48; N, 11.33; S, 12.95%,.

Reaction of I-Piperidinocyclohexene with N-Phenylthiophthalimide.
To a suspension of N-phenylthiophthalimide (2.55 g, 0.01 mol)
in tetrahydrofuran (20 m/), a solution of 1-piperidinocyclo-
hexene (1.67 g, 0.01 mol) in tetrahydrofuran (10 mil) was
added dropwise. With the addition, the precipitate of N-
phenylthiophthalimide disappeared. After stirring for 4 hr at
room temperature, the solvent was removed under reduced
pressure. The resulting white solid was added to 109, hydro-
chloric acid (20 m/) under stirring. After stirring for 1 hr,
the reaction mixture was extracted with benzene. Removal
of the solvent gave an oily residue. Purification of the residue
by silica gel column chromatography gave 2-phenylthiocyclo-
hexanone. It was further purified by distillation under re-
duced pressure. 122—124°C/2 mmHg. 1.52 g (74%). The
structure of the compound was confirmed by a direct com-
parison of its IR spectra with those of the authentic sample.5)

Similarly, 4-methyl-2-phenylthiocyclohexanone, phenyl-
(phenylthio)acetaldehyde and 2-phenylthiobutyraldehyde

5) R. Wilputte and R. H. Martin, Bull. Soc. Chim. Belg., 65,
874 (1956); Chem. Abst., 51, 6588i.
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were obtained by the reactions of 4-methyl-1-piperidino-
cyclohexene, f-piperidinostyrene and 1-piperidinobutene with
N-phenylthiophthalimide (Table 4).

Reaction of 2-Phenylthiocyclohexanone with N-Phenylthiophthal-
imide in the presence of Triethylamine. A mixture of 2-
phenylthiocyclohexanone (41.2 g, 0.2 mol), N-phenylthio-
phthalimide (51 g, 0.2 mol) and triethylamine (22 g, 0.22
mol) was refluxed in methylene chloride (300 m/) for 4 hr.
The resulting precipitate, phthalimide, was filtered off and
filtrate was evaporated under reduced pressure. One hundred
m! of benzene was added to the residue and the resulting
phthalimide was filtered again. Removal of the solvent under
reduced pressure gave crystalline solids. Recrystallization
from ethanol afforded 2,2-bis(phenylthio)cyclohexanone
36.09 g, 55%, mp 120—122°C. Found: C, 68.77; H, 5.97;

S, 20.32%. Calcd for C;sH,;0S,: C, 68.78; H, 5.77; S,
20.36%.
Preparation of N-Phenylthiobenzamidine Hydrochloride. To

a solution of N-phenylthiobenzamidine (2.28 g, 0.01 mol) in
benzene, 6N hydrochloric acid (2 m/) was added dropwise.
After stirring for 30 min, a white precipitate, N-phenylthio-
benzamidine hydrochloride, was deposited. The precipitate
was filtered under reduced pressure and dried in a desiccator
without further purification. 2.30 g, (87%,), mp 120—121°C
(decomp.). Found: C, 59.28; H, 4.69; N, 10.31; S,
12.12%,. Caled for C;3;H;;N,SCI: C, 58.98; H, 4.91; N,
10.59; S, 12.10%.

Reaction of N-Phenylthiobenzamidine Hydrochloride with Equi-
molar Amounts of Cyclohexanone. A mixture of N-phenyl-
thiobenzamidine hydrochloride (1.32 g, 0.005 mol) and cyclo-
hexanone (0.49 g, 0.005 mol) was stirred in dimethyl sulfoxide
(20 m!) at room temperature for 6 hr. The mixture was
added into 300 m/ of water and the resulting oil was ex-
tracted with benzene. The benzene layer was evaporated
under reduced pressure to give an oily residue. The residue
was chromatographed on silica gel. 2-Phenylthiocyclohex-
anone (0.41g, 409%) and 2,2-bis(phenylthio)cyclohexanone
(0.12 g, 159%) were obtained from the eluate with a mixture
of benzene and petroleum ether (1:1).

By a similar procedure, 2-methyl-2-phenylthiocyclohex-
anone, 2-methyl-2-phenylthiocyclopentanone, 2-methyl-2-
phenylthio-3-butanone, and 3-phenylthio-2-butanone were
obtained from the reaction of N-phenylthiobenzamidine
hydrochloride with 2-methylcyclohexanone, 2-methylcyclo-
pentanone, 3-methyl-2-butanone and 2-butanone.

Reaction of 2 mol of N-Phenylthiobenzamidine Hydrochloride with
1 Mol of Gyclohexanone. A mixture of N-phenylthiobenz-
amidine hydrochloride (1.32 g, 0.005 mol) and cyclohexanone
(0.25 g, 0.0025 mol) was stirred in dimethyl sulfoxide (20 m/)
at room temperature for 6 hr. The mixture was added to
300 m! of water and the resulting oil was extracted with
benzene. The solvent was removed under reduced pressure
and residue was purified by silica gel column chromatography.
From the eluate with a mixture of benzene and petroleum
ether (1:1), 2,2-bis(phenylthio)cyclohexanone was obtained,
0.55 g (70%) mp 122—123°C.






