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CONVERSION OF FIVE-MEMBERED CYCLIC TRITHIOCARBONATES TO ALKYL VINYL
TRITHIOCARBONATES WITH LITHIUM DIISOPROPYLAMIDE

* *
Kouhei Hatanaka and Shigeo Tanimoto
Institute for C hemical Research, Kyoto University, Uji, Kyoto 611, Japan

Summary: BAlkyl vinyl trithiocarbonates could be prepared by deprotonation of five-membered
cyclic trithiocarbonates with lithium diisopropylamide in tetrahydrofuran followed by
treatment with alkylating agent.

There has been recent interest in the reactions of five-membered cyclic trithiocarbonat—
es.l_3 In this camunication we report that a variety of alkyl vinyl trithiocarbonates can be
prepared in synthetically useful yields by reaction of the above-mentioned cyclic trithiocar-
bonates with lithium diisopropylamide in tetrahydrofuran followed by treatment with the appro-
priate alkylating agent. For example, 1,3-dithiolan-2-thione L was readily converted into
alkyl vinyl trithiocarbonates with the formula of 5_in yields of 42-87% (see Table 1).
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Apparently the reaction proceeds by deprotonation to give a species such as 6, which
undergoes electron transfer leading to vinyl trithiocarbonate anion 7. The anion 7 thus formed
is subsequently alkylated by the alkyl halides to produce predaminantly the corresponding alkyl
vinyl trithiocarbonates. It is in an interesting contrast with the reaction of L with n-BuLi

which involves initial attack of the n-butyl anion on the sulfur of the thiocarbonyl in ,\];:4
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It has been found that the present procedure is also applicable to 4-methyl— 2, 4-phenyl--
3 and cis-4,5-diphenyl-1, 3-dithiolan-2-thione 4. As can be seen fram Table 1, the deprotona-
tion of .2 to afford its carbanion intermediate 6 _occurs only on the carbon atam to which the
methyl group is not bonded. Between two methylene protons on the carbon atam, the one anti
to the methyl group can be removed more easily than syn-oriented one. On the other hand, by
treatment of 3 with lithium diisopropylamide, both the abstraction of the proton anti to the
phenyl group and that of the methine proton on the carbon atom, which has the phenyl substi-
tuent, campetively take place.

The general procedure is as follows: To a stirred solution of diisopropylamine (1.21 g,
12 mmol) in tetrahydrofuran (10 ml) was added at -78°C a 1.56 molar solution (7.7 ml, 12 mmol)
of n-Buli in hexane under nitrogen, followed by stirring at the same temperature for 30 min
and further at -15°C for 10 min. The solution of lithium diisopropylamide prepared as above
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Table 1. Preparation of Alkyl Vinyl Trithiocarbonates

Starting Alkylating a .
material agent Product Yield (%)
i CH,I 5a 87
e st ] 76
1 C_H Br 5h 46
—-\1} CH3 (CH2)2I ég 79
.},. CH, (Cl—12)2Br 5¢ 56
1 (CH,) ,CHI 54 42
i C6H5CHzBr 5e 83
ER C6H5CH201 Se 66
i CH2=CHCH2Br 5£ 82
1 CH.,=CHCH.C1 5f 47

~n 2 2 ~
CH3~,_ H ets- 15
2 CH,I r,C=C 8
~ 3 H \SCSSCH3 ~ | trans- 77
CH3 H ets- 9
2. CeHgCH,Br . 9
H SCSSCH..C_H, trans- 53
2765
C.H H ete- 0
3 CH,I O 10
~ 3 Il AN
H SC'SSCH3 trans- 37
Lells
CH,=C{ 11 32
SCSSCH3 -
C_H C_H.
A HyT 6 % 3 12 47

~N

" \SCSSCH3

%p11 the products are new campounds. They showed ir and NMR spectra consistent with
the indicated structures and correct cambustion analysis (* 0.3%) or exact mass
measurements by mass spectrametry.

was cooled again to -78°C and a concentrated solution of a five-membered cyclic trithiocarbo-

nate (10 mmol) in tetrahydrofuran was added. After an additional 40 min at -78°C, an alkyla-

ting agent (12 mmol) was added carefully and the mixture was stirred for 2 hr at the same

temperature (in reaction with less electrophilic alkyl halides, the stirring was performed at

-15°C for 12 hr). After removal of the cooling bath, the reaction.mjxture was poured into

200 ml of brine and extracted with several portions of ether. The cambined extracts were

dried (MgSO4) , filtered, and concentrated in vacuo to give a yellow coloured residue. The

product was isolated by colum chramatography on silica gel with hexane as the eluent.
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