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THE SYNTHESIS OF 2-ARYLIDENE
OR 2-ALKYLIDENE-1,3-DITHIOLES
BY USING BU3P-CS, ADDUCT

XIAO-DONG CHEN, YU-XIU LIU, RU-ZHEN CAO, MEI XUE and
LUN-ZU LIU"

National Key Laboratory of Elemento-Organic Chemistry,
Institute of Elemento-Organic Chemistry, Nankai University, Tianjin 300071,
People’s Republic of China
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The cycloaddition of some alkynes with the tributylphosphine-carbondisulfide adduct pro-
vides the corresponding ylide, which in situ reacts with aldehydes by the Wittig reaction
process to afford novel 2-arylidene or 2-alkylidene-1,3-dithioles in moderate yields.

Keywords: tributylphosphine-carbondisulfide adduct; cycloaddition; ylide; Wittig reaction;
1,3-dithioles

INTRODUCTION

Although an adduct formed between tributyl phosphine and carbon
disulfide, in general, undergoes the cycloaddition reaction with electron
deficient acetylenic compounds[1_6], its behavior toward that bearing
either electron-releasing groups or heteroatom groups has not been
reported.

The present paper is concerned with the outstanding problems noted
above. We are primarily interested in assessing the reactivity of the adduct
with different acetylenic compounds. A secondary objective of this study
is to extend the range of the adduct as a synthetic reagent in preparing
dithioles.

* Correspondence Author.
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RESULTS AND DISCUSSION

We selected 1,4-dimethoxy-2-butyne (2a), 14-diacetoxy-2-butyne (2b)
and bis(dimethoxyphosphonyl)acetylene (2¢) as dipolarophiles, and suc-
cessfully performed a one pot reaction of the dipolarophiles with
Bu;P-CS, adduct and some aldehydes (Scheme 1).
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SCHEME 1

Aldehyde and acetylene derivative are successively added to preformed
Bu;P-CS; solution. After several hours, compounds 4 are separated from
the reaction mixture, and their structures are characterized by Iy NMR
and elemental analysis (Table I).
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The formation of 4 might occur via the ylide 3, which then reacts further
with aldehyde in the manner expected in the Wittig reaction. It was found
that the reaction (Scheme I) would go to completion until red color of the
Bu;P-CS, adduct disappeared. It showed that the rate-determining reac-
tion was a nucleophilic attack of 1 on 2 to give the ylide 3. Although the
reaction could apply to various acetylenes, requisite reaction conditions
and reaction rate vary with acetylenes. On the basis of disappearance of
the red colored Bu;P-CS, adduct as evidence of reaction completion, the
reaction of 1 with electronegatively substituted acetylene 2¢ has rapidly
completed at ~5°C within 3 hours. However, electropositively substituted
acetylene 2a reacted slowly at 35°C within 24 hours. Since 2b is equal
order of magnitude with 2a in electronegativity, 2b reacted at room tem-
perature within 24 hours. The differences demonstrate that the nature of R’
in 2 played an important role in assessing the reaction rate. Moreover we
also found that the ylide formed from adduct 1 and 2a, 2b reacted with
aldehydes to give 5a, Sh respectively via selfcondensation in addition to
the products 4. The ylide formed from adduct 1 and 2¢ reacted with alde-
hydes to give corresponding 4 without corresponding 5 being isolated. It
appears that the stable ylide 3, that is R” being an electron withdrawing
group, hardly undergoes selfcondensation. By comparison, the unstable
ylide 3, that is R’ being an electron-releasing group, readily undergoes
self-condensation to give 5. These interesting observations deserve further
scrutiny.

The ease of reaction of ylide 3 with aldehydes mainly depended on reac-
tivity of aldehyde. Aryl aldehyde is more reactive than aliphatic aldehyde
The reaction of ylide 3 with aliphatic aldehyde was attempted. With the
exception of that bearing electron withdrawing group, such as phosphonyl
ethyl aldehyde and croton aldehyde, aliphatic aldehydes do not react with
ylide 3. In the case of aryl aldehyde electronegatively substituted benzal-
dehydes are more reactive than unsubstituted.

A related study of the reactivity of Bu;P-CS, adduct will be the subject
of a separate publication.
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EXPERIMENTAL SECTION

Proton NMR spectra were recorded on a BRUKER AC-P200 spectrome-
ter. Elemental analyses were run on a Yana MT-3 instrument. All reactions
were carried out under an atmosphere of dry nitrogen. 1.4-dimeth-
oxy-2~butyne[7], 1,4—diacetoxy-2-butyne[8] and bis(dimethoxyphospho-
nyl)acetylene[g] were prepared according to published procedures.

General Procedure for the synthesis of compounds 4

To a solution of BusP (95%, 1.06g, Smmol), anhydrous THF(2m}) and
anhydrous ether (10ml) was added carbon disulfide (0.76g, 10mmol) at
0°C for 10 min.. Immediately the solution was cooled to ~15°C, aldehyde
(5mmol) and acetylene derivative (Smmol) were successively added. The
reaction mixture was stirred at -15°C for 1 hr, then slowly warmed to room
temperature and stirred for several hours. When the red color of the
Bu3P-CS, adduct disappears, the reaction has completed. If product 4 is
solid, it can be precipitated from the reaction mixture then filtered and
purified by recrystallization. If the product 4 is liquid, it can be separated
by column chromatography.

By the same procedure as described above, the ylide formed from adduct
1 and 2a reacted with propyl aledhyde to be separated poor yields of
bidithiole 5a. Similarly, Sb was separated. 'H NMR 35a: 3.33(CH;, s,
12H). 4.09(CH,, s, 8H) 5b: 2.06(CHj, s, 12H), 4.67(CH,, s, 8H).
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