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ORGANOSULFUR TRANSFER WITH DISULFIDES IN THE PRESENCE
OF CC1
4

EBERHARD WENSCHUH AND FRANK HESSELBARTH

Fachbereich Chemie der Humboldt-Universitat, Hessische
Str.1-2, DDR-1040 Berlin

Abstract Thiols and protic nucleophiles undergo
sulfur-element bond formation in the presence of

CCl, /base. Sulfenylation of CH-acidic compounds with
thidls occur via disulfides, formed in a preliminary
step. Uses and advantages of this organosulfur transfer
are described.

INTRODUCTION

The reaction of thiols and bases like NEtB, NaOEt, NaQOH
etc. with CCl4 is a suitable route of mild oxidation into
the corresponding disulfides (eq.l)l.

base
—_——————
2 RSH + CCl4 ~base ACI RSSR + CHCl3 (1)

R = alkyl, aryl

In order to use this type of reaction for sulfur-element
bond formation in general, we have investigated other pro-
tic nucleophiles (HNu) instead of thiols under comparable
conditions (eq.2).

base (2)

__—_____.. -
RSH + HNu + CCl4 T DaseehCl RS-Nu + CHCl3

HNu @ HSR, HC€

Besides organylthiolation the formation of disulfides wes
observed in all reactions influenced by CClA/base 2. It was
therefore interesting to explore, whether disulfides origi-
nate from a first step of the reaction or as a competitive
product (eq.3).
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» RS-C€
CClA/base 8
RSH + HCE€ c€ (3)
R 0.5 RSSR
-bases HC1 ~» 0.

In the following parts the reaction route of the sulfenyla-
tion of CH-acidic compounds with thiols and the use of di-
sulfides as organosulfur transfer reagents, influenced by
CCla/base, are described?

SULFENYLATION OF PENTANE-2.4-DIONE WITH ARYLTHIOLS

Reactions of thiophenol and 4-chloro-thiophencl with
pentane-2.4-dione (Hacac) have been carried out in DMF at
20°% and 60°C in the presence of CCl4/base. The concentra-
tion gradients of the sulfur compounds thiols, disuldides

] . dependent
and 3-arylthiopentane-2.4-diones have been followed timeYBy
means of GC. Before sulfenylated compounds were detectible,
always the formation of disulfides took place. Organylthio-
lation of CH-acidic compounds with thiols and CClA/base
therefore proceed via disulfides, which are the real sulfur

transfer reagents (eq.3).

ORGANOSULFUR TRANSFER WITH DISULFIDES

In principle sulfur-carbon bond formation resulting from
the reaction of disulfides and carbanionsis known 4. Accor-
ding to eq.4 the sulfur of disulfides is used only to 50 %
maximum. Sometimes a sulfur-carbon bond cleavage from the
reaction of the sulfenylated species and thiolate ions im-
mediatly yields the starting materials (eq.4)5.

RsSR + |B€ T=——= GRs-e + RS® (4)

Therefore we were interested to check, whether the effi-
ciency of this reaction could be increased in the presence
of CCla/base (eq.5).



16: 03 29 January 2011

Downl oaded At:

ORGANOSULFUR TRANSFER WITH DISULFIDES 135/[429]

CC14/base

RSSR + 2 H = 2 RS-
+ 2 H< ~CHC1,/~-bases HC1 b &

Hitherto we have used diaryldisulfides and thiuramdisulfi-
des as organosulfur transfer raegents for several CH-acidic
compounds.

With pentane-2.4-dione the sulfenylated species were
formed in yields between 47 and 91 % (eq.6).

NaH(DMF /1)
CC}, — 23 2 RSCH(COMe), + CHCl, (6)
b Nan z 3

+

RSSR + 2 HZC(CDMe)z

p=e)
1)

Ph (88%), 4-C1[36H4 (91%), 4-M8C6H4 (63%);

Me,N (58%), Et,N (59%),CN (72%),
/\

< :N (47,5%), LN (48%).

In the result of enamine sulfenylation, e.g. of piperidino-

R = »NC(S): >N

cyclohexene or -pentene resp. with thiuramdisulfides 6 and
CCla/base the corresponding cyclohexane-2-one or cyclopentane-2-

one esters of dithiocarbamic acids have been isolated after

Q—S—C(S)N <
Ta-d (7)

0

acidic hydrolysis (eq.7).

. ZQN: >CC14/bafe
DMF/HBO
-CHC1

+ 2 3
-base+HC1

base: NEt

>NC(S)SSC(SINE

5-C(SINK

5, NaOH, NaOEt 0 1la-d

>N: Me,N(Ia 65%, IIa 48%); [::>N (Ib 61%, IIb 31%);

< N (Ic 50%, IIc 45%) N(Id 32%, IId 28%)
c , c ;i Q ) .
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SUMMARY

Diaryldisulfide formation is the first step of sulfenyla-
tion reactions of CH-acidic compounds with arylthiols and
CCla/base. Thus organylthiolated species are formed from
disulfides and carbanions together with thiolate ions (eq.4).
The latter are oxidized by CCl4 again. Therefore organosul-
fur transfer from disulfides to CH-nucleophiles offers the
following advantages:
- Thiolate ions are removed by oxidation with CCl4 and
cannot cause a sulfur-bond fission (back reaction),
- the yields of sulfenylated compounds in relationship
to the disulfides used are generally higher than 50%
causing a much better utilization of sulfur.
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