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Conversion into Monothioacetals, Ketones

and Vinyl Sulphides't

By LAKSHMI NARASIMHAN, ROBERT SANITRA, and JoHN S. SWENTON
(Department of Chemistry, The Ohio State University, Columbus, Ohio 43210)

Summary The reaction of organolithium reagents with
thioesters affords intermediates which can be converted
into monothioacetals or vinyl sulphides.

THE reactions of organometallic reagents with aromatic
and aliphatic thioketones,? dithioesters,? trithiocarbonates,
thioketenes,® and thioketene S-oxides* often afford major
products from addition to the thiocarbonyl sulphur atom,
i.e., thiophilic additions.? We have studied the reactions of
the O-ethyl thioesters (1) with alkyl-lithiums and report:
(i) that nucleophilic addition occurs at the thiocarbonyl
carbon; (ii) the tetrahedral adducts (2) from the addition
can be trapped with methyl iodide to give monothioacetals
(3)% in high yields; and (iii) warming the adducts (2) to
room temperature in the presence of lithium di-isopropyl-
amide (LDA) yields thioenolates with high regioselectivity.

TaBrLE 1. Formation and hydrolysis of monothioacetals?a
% Yield
RC(:S)OEt R’Li¢ — A —_
RP R’ RR'C(OEt)SMedt  R’C(:O)R
Ph Me 97 80
C,H,e Bun 90 758
JH, Ph 82 80
CeHy,P Ph 92 79
CeHy,y Me 91 888
CeH,, Bun 85 70
1 Me — 85

aIn a typical procedure, methyl-lithium (21 mmol) was
added dropwise to a solution of O-ethyl thiobenzoate (15 mmol)
in THF (50 ml) at —78 °C. After 30 min, methyl iodide (21
mmol) was added. Workup afforded 2-82 g (97 %) of the mono-
thioacetal. All new compounds gave correct combustion analyses
or exact molecular weights. P R corresponds to R!R2CH in(1).
¢ R’Li corresponds to R3CH,Li in the Scheme. Addition of
t-butyl-lithium to thioesters often leads to a mixture of pro-
ducts which will be discussed in our full manuscript. @ Yield
of monothioacetal after workup and molecular distillation.
e C,Hy = cyclopropyl. fThe monothioacetals should be handled
in base-washed apparatus because of their sensitivity to acids.
8 Isolated and characterized as its 2,4-dinitrophenylhydrazone
derivative. ® C¢H,;, = cyclohexyl.

The reaction of the thioesters (1) at —78 °C in tetra-
hydrofuran with alkyl-lithiums followed by addition of
methyl iodide gives the monothioacetals (3) as colourless
liquids. The reaction appears quite general since both
enolizable and nonenolizable substrates undergo the
process in high yields (Table 1). The structure and purity
of the monothioacetals (3) were confirmed in each case by
13C n.m.r. spectroscopy since the asymmetric centre often
complicates the interpretation of the H n.m.r. spectra of

the compounds. To establish that intermediates of
structure (2) were formed in this reaction, the addition
product from phenyl-lithium and O-ethyl thiobenzoate was
allowed to warm to room temperature, resulting in the
formation of thiobenzophenone (519, yield by u.v. analysis
at 600 nm). The monothioacetals formed in these reac-
tions were cleanly hydrolysed to ketones by chloramine-T®
in aqueous methanol at room temperature in <<1 h. The
resulting ketones were characterized by comparison of their
spectra with those of standard samples and/or the m.p. of
their 2,4-dinitrophenylhydrazone derivatives.
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The tetrahedral adducts (2) derived from reaction of
thioesters with alkyl-lithiums also serve as convenient
sources of thioenolates. Thus when solutions of the adducts
were warmed to room temperature in the presence of LDA,
alkylation afforded the vinyl sulphides (6) in good yields

t All the thioesters reported in this communication are O-bonded, 1.e. of the type C(:S)O.
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(Table 2). This process may involve enolization of an in
situ-generated thioketone or direct elimination from the
tetrahedral adduct (2). Table 2 shows that the vinyl
sulphides are often produced with high regioselectivity.
When there is a choice in the positions adjacent to the thio-

TasLe 2. Conversion of thioesters into vinyl sulphides®
(1
~ A —  R3CH,Li % Yield of (6)

Entry R R2 R3

1 ~[CH,],— Pra 730

2 —[CH,)5- H 82

3 —[CH,]5- Pran 87¢

4 CeH, @ H H 64e

5 sHyy H Prn 60e.f

6 Me[CH,); H H 65e

2In a typical procedure O-ethyl cyclohexanethioate (7 mmol)
was added to butyl-lithium (8-7 mmol) in tetrahydrofuran
(100 ml) and tetramethylethylenediamine (5 ml) at —65 °C.
After stirring for 1 h lithium di-isopropylamide (8-7 mmol) was
added and the mixture was stirred at room temperature for (1 h).
Methyl iodide (10-4 mmol) was then added and the solution was
stirred at room temperature for 30 min. Work-up and short
path distillation afforded 1-2 g (87%) of the pure vinyl sulphide.
All new compounds gave correct combustion analyses and exact
mass measurements. Regio- and stereo-chemical purity was
established by *C n.m.r. spectroscopy. P Ratio of Z- to E-
isomers ca. 6-4:1. ¢No E-isomer was detected. ¢ CH,, =
cyclohexyl. ¢ Some enolization (5—109%,) was noted in this
reaction. ! A mixture of two major products and two minor
products was observed via ¥*C n.m.r. spectroscopy.
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carbonyl group between primary, secondary, or tertiary
(entries 4 and 6, 2, 1 and 3), the vinyl sulphide derived
from the less substituted thioenolate is highly preferred.
As expected where the positions have similar substitution
(entry 5) a mixture of regioisomers is formed. The prefer-
ence for formation of one stereoisomer is also quite striking.
Using shielding values for the thiomethyl group,” the ob-
served chemical shifts for the vinyl protons are consistent
with formation of predominantly the Z-isomer of the vinyl
sulphides.

These results provide a convenient, high-yield prepara-
tion of monothioacetals® (ketones via hydrolysis) and vinyl
sulphides from readily available thioesters.® The latter
conversion is especially useful since it comprises a direct,
one-pot, regioselective sequence from an acid derivative to
vinyl sulphides!® which can be subsequently transformed to
vinyl sulphoxides and sulphones. Furthermore, the tetra-
hedral intermediate (2) are candidates for trapping with
other electrophiles.
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