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PREPARATION OF 19,19,19-TRIFLUORORETINAL (9-TRIFLUOROMETHYLRETINAL)

*
Yuji Hanzawa, Akio Yamada and Yoshiro Kobayashi

Tokyo College of Pharmacy, Horinouchi, Hachioji, Tokyo 192-03 Japan

Summary: Synthetic work of all-trans-19,19,19-trifluororetinal (7E,9Z,11E,13E)
is described.

In the preceding paper, we reported the syntheses and characterization of
all-trans-20,20,20-trifluororetinal (7E,9E,11E,13Z) g&).l) In this communica-
tion, we report the synthesis of 19,19,19-trifluororetinal gzl in the all-trans
form (7E,9Z,11E,13E) through photolysis of the trifluoromethylated diene
system previously reported.
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The synthesis of 9-cis-19,19,19-trifluororetinal (7E,9E,11E,13E) (3) has
been reported by Liu et al. 3) Our synthesis was initiated with 1—ethy£;€-
2,2,6-trimethylcyclohexanol (4) 4) The reaction of the lithium acetylide of
4 with CFSCOOEt gave hydroxy ketone (5)5) (81%) which was treated with the
Wittig reagent in Et,0 to give ester 6 as the only product. 6) Reduction of 5,
with DIBAL and the subsequent protection (tBuMe 51C1/1m1dazole) of the primary
alcohol gave 7 in 86% yield. The 9-cis aldehyde (7E,9E) (8) 7) was obtained by
reduction with Red-Al [sodium bis(2- methoxyethoxy)alumlnum hydride], desilyla-
tion with nBu4NF and oxidation with MnO2 The yield of 8 from 7, was 42% after
being purified by flash chromatography. For conversion of 8 to 9 trans
aldehyde (7E,9Z) (9), a solution of 8 in acetone (Pyrex, Rayonet RPR SOOOA) was
irradiated to give 9 (34%) along with recovered 8 (41%). The stereochemistry
(7E,92) of 9, was eV1dent from its nmr spectrum: 6 6.3 (4, J=7.5Hz, Hlo), 6.46
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(d, J=16.5Hz, HS)’ 6.8 (d, J=16.5Hz, H7), 10.23 (dq, J=7.5, 1.5Hz, CHO). The
reaction of  with a phosphonate reagent (19)8) gave the all-trans ester (7E,
9Z,11E,13E) (l}) (49%) and 13-cis ester (7E,9Z,11E,13Z) (;5) (34%). Dehydra-
tion of 11 (p-toluenesulfonic acid/benzene, 80°C, 15 min.) gave a mixture of
methyl 9-cis (E)-and 9-trans (Z)-19,19,19-trifluororetinoates (l;, ;i) (80%,
9E/9Z=1:3). Although these isomers could be separated with HPLC, a mixture of
the esters was reduced by DIBAL and oxidized by MnO2 to give a mixture of
retinals Z'and,g, which could be separated from each other by HPLC. 9) The
yield of the isolated all-trans-19,19,19-trifluororetinal (7E,9Z,11E,13E)
gz)lo) was 44%. The all-trans compound gz) was stable in the dark at low

temperature.
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a: n-BuLi,CF.,COOEt/THF, b: Ph_.PCHCOOMe, c: DIBAL/Hexane,

d: tBuMe SlCi/lmldaZOle, e: gd Al/Et. O, f: n—Bu4NF,

g: MnO /éH Ccl h: hv/Me,CO, i: (EtO)zg-CHZ-C=CH-COOMeﬁNaH/THF,
j: TsOf/phf, R: DIBAL/hefane, 5 &u,y

1: HPLC separation. Lg

It was also possible to synthesize 2 from the acetylenic ketone (lg)
obtained from B-cyclocytral in two steps in a 30% yield or from A. Reduction
of 15 with NaBH4 followed by Red-Al reduction (80% in two steps) gave a trans
a11y11c alcohol which was oxidized to ketone (16) (MnOZ, 65%). 11) The
Peterson olefination of 16 (TMSCH COOEt/LICA) 2) gave a 1:1 mixture of esters
(17 18) (98%), which could be separated by flash chromatography. The trans
ester (7E,92) (17) was reduced by DIBAL and oxidized with MnO2 to give
aldehyde (7E,9Z) (;g) (80%). 13) On treating 19 with a phosphonate reagent
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(10)8) gave the all-trans ester Q;é) whose spectral data were identical to
tﬁgge of the initially obtained compound.
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a: PhyP’CH,clCl”, n-Buli
. b: 2eq. n-BuLi/CF;COOEt, c: NaBH,/EtOH,
—— 14 d: Red-Al/Et,0, e: MnO,/CH,CL,,
f: TMSCHZCOOEt/LICA/THF, g: separation,
h: DIBAL/Hexane, i: (EtO)ngH—g=CHCOOMe/NaH
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