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2-Methyl-3-butyn-2-ol reacted with CO and phenyl halides in

the presence of a catalytic amount of transition metal complexes to

afford 2,2-dimethyl-5-phenyl-3(2H)-furanone (bullatenone) under the

influence of CO2.

The carbonylation of acetylenic compounds catalyzed by transition metal

complexes is usually performed in alcoholic media to afford various types of

unsaturated esters depending on the catalysts and conditions employed.1)

Carbonylation of propargyl alcohol in methanol-hydrochloric acid over Pd/C gives a

mixture of itaconate and aconitate.2) Itaconic anhydrides were formed by the

carbonylation of substituted propargyl alcohols in benzene.2,3) Synthesis of

unsymmetrical ketones via carbonylation of terminal acetylenes in the presence of

organic halides has also been reported.4,5)

Now we report the synthesis of a 3(2H)-furanone derivative from 2-methyl-3-

butyn-2-ol, CO, and phenyl halides in the presence of a catalytic amount of

transition metal complexes under the influence of CO2. The 3(2H)-furanone ring is

1

contained in many naturally occurring compounds characterized by important

biological activity as antitumor agents (jatrophone, geiparvarin, etc.) or aroma

constituents. 6) The product, 2,2-dimethyl-5-phenyl-3(2H)-furanone (1), is called

bullatenone, which occurs in the essential oil of Myrtus bullata, a shrub endemic

to New Zealand.7)
Typically, 2-methyl-3-butyn-2-ol (10mmol), iodobenzene (10mmol), and

Pd(PPh3)38) (0.2mmol) were agitated in triethylamine at 100℃ for 8h under the

pressure of CO and CO2 in an autoclave. This procedure gave 1 in 79% GLC yield.

Kugelrohr distillation of the mixture gave 1 in 76% yield.9) Various Group VIII

metal-triphenylphosphine complexes were active as catalyst as shown in Table 1.

The reaction took place in the absence of CO2, however the yields dropped

considerably. Bromobenzene can be employed instead of iodobenzene at the sacrifice

of the yield, e.g., 48% to 35% with PdCl2(PPh3)2 as catalyst. In the present
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Table 1. Effects of catalyst on the synthesis of 1a)

a) 2-Methyl-3-butyn-2-ol 10mmol, iodobenzene 10mmol, CO 10 atm (initial), CO2 10

atm (initial), catalyst 0.2mmol, solvent 10cm3, base 15mmol, 100℃, 8h.

b) GLC yield. The figures in the parentheses represent the yields of the reactions

performed without CO2.

reaction, triethylamine functions as base as well as solvent. Alkali metal

carbonate can be employed as base using N,N-dimethylformamide (DMF) or acetonitrile

as solvent. Propargyl alcohol and 3-butyn-2-ol did not give the corresponding

furanone under similar conditions. Further investigation including the understand-

ing of the role of CO2 is in progress.

We thank Dr. H. Hagiwara for the helpful suggestion.

References

1) For review for example, P.N. Rylander, "Organic Synthesis with Noble Metal
Catalysts," Academic Press, New York (1973).

2) J. Tsuji and T. Nogi, Tetrahedron Lett., 1966, 1801; T. Nogi and J. Tsuji,
Tetrahedron, 25, 4099 (1969).

3) J. Kiji, H. Konishi, T. Okano, S. Kometani, and A. Iwasa, Chem. Lett., 1987, 313.
4) T. Kobayashi and M. Tanaka, J. Chem. Soc., Chem. Commun., 1981, 333; M. Tanaka,

T. Kobayashi, and T. Sakakura, Nippon Kagaku Kaishi, 1985, 537.
5) Y. Tamaru, H. Ochiai, Y. Yamada, and Z. Yoshida, Tetrahedron Lett., 24, 3869 (1983).
6) S.H. Andersen, K.K. Sharma, and K.B.G. Torssell, Tetrahedron, 39, 2241 (1983).
7) A. Takeda, S. Tsuboi, and T. Sakai, Chem. Lett., 1973, 425; T. Bradt and W.I.

Taylor, J. Chem. Soc., 1954, 3425; Y. Takahashi, H. Hagiwara, H. Uda, and H.
Kosugi, Heterocycles, 15, 225 (1981); J.E. Balwin, R.C. Thomas, L.I. Kruse,
and L. Silberman, J. Org. Chem., 42, 3846 (1977); S. Sebti and A. Foucand,
Tetrahedron, 42, 1361 (1986); A.B. Smith, III and P. J. Jerris, Synth.
Commun., 8, 421 (1978).

8) P. Giannoccaro, A. Sacco, and G. Vasapallo, Inorg. Chim. Acta, 37, L455 (1979).
9) Recrystallization from hexane gave an analytical sample of satisfactory micro-

analyses. Mp 66.5-67.5℃ (lit.10) 67.5-68.5℃). The IR,11) 1H NMR,11)13C

NMR,12) and MS13) specta were consistent with those reported in the literatures.
10) W. Parker, R.A. Raphael, and D.I. Wilkinson, J. Chem. Soc., 1958, 3871.

11) A.B. Smith, III, P.A. Levenberg, P.J. Jerris, R.M. Scarborough, Jr., and P.
M. Wovkulich, J. Am. Chem. Soc., 103, 1501 (1981); R.E. Rosenkranz, K. Allner,
R. Good, W.V. Philipsborn, and C.H. Eugster, Helv. Chim. Acta, 46, 1259 (1963).

12) P.S. Mariano and M. Peters, Tetrahedron Lett., 1974, 2607.
13) L.H. Briggs and G.W. White, J. Chem. Soc., C, 1971, 3077.

(Received October 15, 1987)


