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Acetoxythallation of Terminal Acetylenes

By SakaE UEMURA,* Haruo MivosHl, HIDEYUKI Tara, Masava OrkaNo, and KATSUHIKO ICHIKAWAT

(Institute for Chemical Research, Kyoto University, Uji, Kyoto, Japan, and tDepartment of Hydrocarbon Chemistry, Faculty of
Engineering, Kyoto University, Yoshida, Kyoto, Japan)

Summary The reaction of terminal acetylenes with TI-
(OAc), in chloroform gives a new type of oxythallation
adduct; this was shown to be one of the intermediates in
the thallium(ir1) salt-catalysed conversion of terminal
acetylenes into ketones.

It has been reported that thallium(iir) salts are catalysts
for the conversion of terminal acetylenes into ketones.!
Although this reaction was assumed to proceed by oxy-
thallation,? the intermediate oxythallation adduct has never
been isolated. During a study of the acetoxythallation of
alkylphenylacetylenes® we have now isolated new organo-
thallium(11r) compounds which we have shown are such
intermediates.

The reaction of phenylacetylene or oct-l-yne with TI-
(OAc); (acetylene: T1=2:1) in CHCI; or AcOH at 20 or 0 °C
for 1 h, followed by evaporation, gave an almost colourless
oil which was washed several times with n-hexane to
afford a white amorphous solid (80—959%, yield). Although
we have not yet succeeded in obtaining a single crystal for

} Satisfactory elemental analyses were obtained.

X-ray analysis, we tentatively assign structure (1) on the
basis of the reactions in the Scheme and the following
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7-7 (3H, m, Ph), and 7-8-—8-2 (2H, m, Ph); i.r. (Nujol and
hexachlorobutadiene): 1765 (ve—o), 1625 (Vo-c), 1540 (V,4c00),
1395 (V,c00), 1185 (ve—o), 770 (Ph), and 700 (Ph) cm~1; m/e:
249 and 247 (T1CO,*), 221 and 219 (T10%), and 205 and 203
(T1*);* M (cryoscopy in benzene): 835 (calc. 847). Com-
pound (1; R = CgH,;) had m.p. 100—102 °C (decomp.)}

The formation of (1) may be explained by assuming a
concerted intermolecular acetoxythallation between two
alkynylthallium diacetates which can be produced by
replacement of the acidic hydrogen of acetylene by -TI-
(OAc),. Several instances of a four-membered M-C-M-C
ringare known; e.g. for M=Al,5 Be,5 Nb,® and Tas. Applica-
tion of this reaction to mercury(ir) acetate gave the bis-
alkynylmercury compound quantitatively.

Reduction (NaBH,) of (1; R = Ph) in tetrahydrofuran—
D,O at 0°C for 1h afforded a 759, yield of (2; R = Ph)
together with some acetophenone and phenylacetylene.
The formation of (2; R = Ph) supports the assignment of
structure (1), namely the presence of two C-T1 bonds on the
same carbon atom.? Similar treatment of (1; R = CH,,)
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in MeOH gave mainly octan-2-one (27%) and octan-2-ol
(249,) together with a small amount of 2-acetoxyoct-1-ene
(56%). We confirmed in separate experiments that vinyl
esters were converted into ketones and alcohols under similar
conditions.

Heating of (1; R = Ph or C;H,;) under reflux in AcOH
for 1 h gave acetophenone and octan-2-one in 65 and 269,
yield, respectively. With equimolar amounts of T1(OAc),
and (1), the yield of ketone increased to 90 and 689,
respectively. When phenylacetylene or oct-1-yne (2 mol.
equiv.) were heated in AcOH under reflux for 1 h in the
presence of T1I{OAc), (1 mol. equiv.), without isolation of
(1), acetophenone or octan-2-one were formed in 90 and
829, yield respectively. Under similar conditions without
the TI(OAc); hardly any ketone was obtained. These
results show that (1) is clearly one of the intermediates in
this conversion of terminal acetylenes into ketones.

(Received, 13th January 1976; Com. 024.)

LS. Uemura, R. Kitoh, K. Fujita, and K. Ichikawa, Bull. Chem. Soc. Japan, 1967, 40, 1499.
¢ K. Ichikawa and S. Uemura, Yuki Gosei Kagaku Kyokai Shi, 1971, 29, 400; A. G. Lee, ‘The Chemistry of Thallium,’ Elsevier,

Amsterdam, 1971, p. 237.

2S. Uemura, H. Tara, M. Okano, and K. Ichikawa, Bull. Chem. Soc. Japan, 1974, 47, 2663.

4 A.T. T. Hsieh, A. G. Lee, and P. L. Sears, J. Org. Chem., 1972, 37, 2637.

5F. A. Cotton and G. Wilkinson, ‘Advanced Inorganic Chemistry,” Interscience, London, 1972, pp. 306—307.
¢ F. Huq, W. Mowat, A. C. Skapski, and G. Wilkinson, Ckem. Comm., 1971, 1477.





