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STEREOSELECTIVE SYNTHESIS OF 7E,9E- AND 7E,9Z-B-IONYLIDENE-
ACETALDEHYDES BY USE OF TRICARBONYL IRON COMPLEX

Akimori WADA, Sacko HIRAISHI, and Masayoshi ITO*
Kobe Women's College of Pharmacy, 4-19-1, Motoyamakita-machi, Higashinada, K obe 658, Japan

Stereoselective synthesis of 7E,9E- and 7E,9Z-B-ionylideneacetaldehydes was accomplished
from the B-ionone tricarbonyl iron complex, and the latter was converted to 9Z-retinoic acid.
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It is well known that retinoids 1 exhibit different biological activities according to their stereo-
chemistry. For example, the chromophore of the visual pigment rhodopsin is 11Z-retinall) and the ligands
of RAR and RXR, which are nuclear regulators to control gene transcription, are all-E- and 9Z-retinoic acids
respectively.?) B-Ionylideneacetaldehyde 2 is a very important compound for the synthesis of retinoids and
carotenoids.3) Although there have been a number of reports on dealing with the synthesis of 2,4) none of
the stereoselective syntheses of 2 has been reported. In this paper we wish to describe the stereoselective
synthesis of 9E- and 9Z-isomers of 2 from the B-ionone tricarbonyl iron complex.
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Treatment of the B-ionone tricarbonyl iron complex 4,5:6) prepared from the reaction of B-ionone 3
with triiron dodecacarbonyl in benzene, with lithium acetonitrile in THF at -70°C afforded 55-6) in 88%
yield. This reaction involves addition of acetonitrile, dehydration, and migration of tricarbonyl iron. 7)
The geometry of the double bond at 9 position in § was determined as £ compared to the corresponding
B-ionylideneacetonitrile 68) after oxidative decomplexation using copper(II) chloride in ethanol.?) The
transformation of 6 to the 7E,9E-aldehyde 2a was achieved by DIBAL reduction quantitatively.

Subsequently, we focused our attention on the stereoselective synthesis of 7E,9Z-aldehyde 2b. The

reaction of 4 with lithium enolate of ethyl acetate in THF at -70°C gave the adduct 75-10) as a single product
in 88% yield. The structure of 7 was deduced from the reaction mechanism of E-dienone complex having the
s-cis conformation of enone. 1) Dehydration of 7 by thionyl chloride afforded the 9Z-ester 8a predomi-
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nantly (66%) accompanied by the 9E-isomer 8b (10% ).5-10) The stereochemisry of the newly produced
double bond of these compounds was determined by the transformation to the corresponding B-ionylidene-
esters4b) after oxidative decomplexation. We speculated that the chelation between the iron and ester group
in a reaction intermediate such as 12 plays an important role in the predominant formation of the 9Z-
isomer.12) The ester 9 derived from 8a was converted to the aldehyde 2b by LiAlH4 reduction and
following MnOy oxidation.
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The Emmons-Horner reaction of 2b with C5-phosphonate was carried out in the presence of n-BulLi to
give the ester 10,5.13) in which the geometry of the 11,12 double bond was determined as E from the
coupling constant of 11-H signal in its NMR. The final transformation of 10 to the corresponding acid 1114)
was achieved by hydrolysis using sodium hydroxide at 50°C in 70% yield. .

In summary, we developed the stereoselective synthesis of 2 for the first ime, which includes the first
predominant synthesis of the Z-trisubstituted olefin in the polyene chain. This method will provide a novel
route for the preparation of all-E- or 9Z-vitamin A and related compounds.
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