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Abstract. A novel procedure for the synthesis of 1, 2-diaryl-2, 2-difluoroethanones involving Stille
reaction of an aryl difluoroacetyl chloride and an arylstannane has been developed. Application of this
procedure for the preparation of two retinoids is described.

Retinoic acid has been shown to play an important role in many physiological activities. Cumulative
evidence has indicated that retinoic acid and its derivatives (retinoids) may exert their functions by
regulating gene expression mediated by two classes of nuclear receptors: RARs (¢, B, ) and RXRs (o, f3,
¥).1 In attempts to elucidate the function of each receptor, several receptor selective retinoids have been
reported. Among these retinoids, Am 580 and Am 80 were found to be RAR o selective.2 As part of our
program, we were interested in preparing difluoroketone derivatives 1 and 2 to investigate the importance of
the amide linkage in the interactions of the retinoids with the receptors.
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Although several approaches have been developed to prepare 1, 2 -diaryl-2, 2-difluoroethanones,
these procedures are either limited to the 1,2-diaryl 2, 2-difluoroethanones in which the two aryl substituents
are the same, or require inconvenient procedures.3 Hamer and his colleagues have prepared diaryl 2, 2.
difluoroketones by displacing a chlorodifluoromethy! aryl ketone with an aryl lithium.32 However, attempts
to utilize this approach to prepare 1 gave undesired addition rather than the displacement product.

In a different approach, diaryl difluoroketones 1 and 2 were constructed by Stille reaction of a
difluoroacetyl chloride with an arylstannanc (Schemes I and II). Ethyl p-acetylbenzoate was first oxidized
with Se0»,4 followed by addition of diazomethane to give an «-keto methy! ester which was treated with
DASTS? to yield difluoroester 3 (Scheme I). This activated a-difluoro ester was selectively hydrolyzed at
room temperature and the resulting acid was converted to acid chloride 4. Stille reaction of 4 with stannane
56 in the presence of catalytic BnPd(PPh3);C1 in HMPA? followed by saponification of the ester provided
difluoroketone acid 1. In a similar approach, 7 was prepared from 1, 1, 4, 4-tetramethyl-1, 2, 3, 4-
tetrahydronaphthalene shown in Scheme II. The difluoroacetyl chloride was coupled to stannane 8 and
hydrolysis of the ester yielded retinoid 2. In the RAR transactivation assays,® 1 and 2 do not show activity
or selectivity that is better than Am 80 or Am 580.
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reagents: a) SeOx-pyridine; CHyN2 (49%); b) DAST (75-95%); c) NaOH; d) (COCl)2, DMF; e) S or 8,

BaPd(PPh3)2Cl (56-74%); {) CICOCOOMe-AlCl3 (60%).

In conclusion, the easily prepared starting materials and the mild conditions of the Siille coupling

reaction described above should provide a novel approach for the synthesis of a variety of different 1, 2-
diaryi-2, 2-difluorcethanones.

Acknowledgment: We thank Drs. Jacek Ostrowski and Peter Reczek for the RAR assays,
References:

1.

The Retinoids, Biology, Chemistry, and Medicine. Ed. Sporn, M. B.; Roberts, A. B.; Goodman, D.S.
Raven Press, New York, 1994,

2. Delescluse, C; Cavey, M. Y.; Martin, B, A.; Bernard, B. A; Reichert, U.; Maignan, J; Darmon, M.

by

b

-XT¥N

¢

and Shroot, B. Mol. Pharmacol. 1991, 40, 556.

a) Hamer, R. R, L.; Freed, B.; Allen R, C. 1991, U.S. 5,006,563. b) Rozen, S. and Zamir, D. J. Org.
Chem. 1991, 56, 4695, c¢) Laurent, E.; Marwuet, B. and Tardivel, R. Tetrahedron, 1989, 45, 4431. d)
Stavber, §.; Zupan, M. J. Org. Chem. 1987, 52, 5022, ¢) Patrick, T, B.; Scheibel, J. 1.; Cantrell, G. L.
J. Org. Chem. 1981, 46, 3517.

Hallmann, G.; Hagele, K. Aan. 1963, 662, 147.

Middleton, W. J. and Bingham, E. M. J. Org. Chem. 1980, 45, 2883.

Stannane § was obatined by tmalm% 2-i0do-5, 5, 8, 8-wiramethyl-5, 6, 7, 8-tetrahydronaphthalene
with -BulLi followed by addition of Bu3gSaCL

Milstein, D, and Stille, J. K. J. Org. Chem. 1979, 44, 1613.

Brand, N.; Petkovich, M.; Krust, A.; Chambon, P,; de The, H.; Marchio, A.; Tiollalis, P. and

Dejean, A. Nature, 1988, 332, 850.

(Received in USA 12 September 1994; revised 30 September 1994; accepted 7 October 1994)



