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PREPARATION OF 20,20,20-TRIFLUORORETINAL (13-TRIFLUOROMETHYLRETINAL)
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Summary: All-trans-20,20,20-trifluororetinal (1) was prepared by two ways.

In a previous study on the absorption spectra of visual pigment and
bacteriorhodopsin, the external point-charge model was proposed to accout for
"opsin shift".l) In order to check the validity of this model, the analogs of
retinal were prepared.z) In this context, it is considered to be significant
to prepare 20,20,20-trifluororetinal gl;, since the fluorine substituent,
characterized by strong electronegativity and small atomic size, may alter the
electronic but steric properties of retinal. Although Gdrtner et al. 3) have
reported the synthesis of 1 (all-trans=7E,9E,11E,13Z), the structure he
proposed for this compound is at variance with that which Liu et al. 4)
determined on the basis of their experimental results. That is, they obtained
the 13-cis isomer (7E,9E,11E,13E) 93} under essentially the same conditions.
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In the present paper, we report the synthesis of 1 and 2, An attempt was
made to synthesize through the versatile intermediate Li} by which the prepara-
tion of 11-cis stereoisomer of 1 should be possible. Treatment of B-ionylidene-
acetaldehyde with CBr4 Ph P gave chain-extended dibromoolefine (3) 5) in more
than a 90% yield, which was converted to acetylenic ketone (4)6) in a 64% yield
by the reaction of n-Buli (2 eq.) and CFSCOOEt. The triple bond was reduced
with Red-Al [sodium bis(2-methoxyethoxy)aluminum hydride] after ketone gil was
reduced with NaBH4. The alcohol function was oxidized back to ketone with
MnO2 to give compound g&l (51% yield from 4). The ‘Honmr spectrum of 5 con-
firmed the all-trans structure: & 6.20 (d, J=16.5Hz, H8), 6.27 (4, J=12Hz,
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Hlo), 6.42 (d, J=15Hz, le), 6.52 (d, J=16.5Hz, H7), 8.04 (dd, J=15, 12Hz, Hll).
To extend 5 by two additional carbons, we carried out the Peterson olefination
of this compound. The reaction proceeded smoothly under mild conditions

(-78 + -23°) (TMSCHZCOOEt/LICA/THF)7) and the esters (6, ]) were obtained in a
nearly 1:1 ratio (66%). These isomeric esters Qg, 1) were easily separated
from each other and assigned on the basis of the nmr spectrum. Reduction

by DIBAL and oxidation by Mx:;O2 of 6 and 7 gave z,and'L,g) respectively. The
reported all-trans compound ) was found not to be identical with our compound

10 . . .
) No isomerization was

1 but with compound 2, by an nmr spectra comparison.
expected to occur during the reduction and oxidation and thus, compound gl)

was concluded to be all-trans-20,20,20-trifluororetinal (7E,9E,11E,13Z).
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For confirmation of the structure of 1, its synthesis was carried out by
a different route. During our study of trifluoromethylated diene syntheses,
we prepared compound (8) by various methods.ll) The Wittig reaction of 8 with
phosphonium salt gg)l (nBuLi/EtZO/—20°+rt) gave a mixture of stereoisomers 10
and l$ in a 51% yield (9E/9Z2=1/1.4). Deprotection (nBu4NF) of the silyl group
generated a mixture of 9E- and 92-20,20,20-trifluororetinols ng,;é), one of
which, compound 12, showed behavior identical to that observed for the retinol

obtained by the reduction of 7, (all-trans) in the HPLC experiments.
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The data from the above experiments clearly indicate that the 20,20,20-
trifluororetinal reported by Girtner et al.S) is not actually all-trans

compound Ql) but 13-cis compound gg) (7E,9E,11E,13E).
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