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Abstract: Potential retinoid binding protein affinity labels 3 - 5 were prepared from the
retinoic acid metabolite 2. While unsuccessful as affinity labels, 5 and the serendipitously
discovered ether 6 show potential as skin cancer chemopreventives, activity not normally
associated with 4-oxygenated retinoids.

Retinoic acid (1) and its analogues (retinoids) are of much interest as agents useful
for the treatment of skin disorders and as cancer chemopreventive agents.! The actions of
these molecules are mediated by association with nuclear receptors and a number of other
proteins are involved in the transport of these water insoluble Hgands.2 To aid in
understanding the role of these proteins in the mechanism of action of 1 we have prepared a
number of affinity matrices for the purification of these proteins using analogues of 1.3

The acid 1 is fairly rapidly metabolized, principally to inactivation metabolites which
are the result of 4-position oxygenation.a Despite the biological inactivity of the
metabolite 4-hydroxyretinoic acid (2), this material does bind tightly to the cellular
retinoic acid-binding protein (CRABP).5 We have found that retinoids derived from 2 can be
used to prepare useful ligands for affinity purification of retinoid-binding proteins3 and
have attempted to extend this work to the preparation of CRABP affinity labels 3-5. While
these materials have shown little utility as affinity labels for the CRABP, 5 and the
serendipitously discovered ether 6 have shown unexpected potential as skin cancer
chemopreventives.

Racemic metabolite 2 was prepared by modification of our previously published method.®
Thus, allylic bromination of methyl retinoate followed by aqueous solvolysis and
saponification yields 2 in 42% overall yield (Scheme I). Interestingly, when saponification
is performed in aqueous methanolic KOH, the major product is the unexpected ether 6.
Confirmation of this structure was obtained by treating the ailylic bromide derived from
methyl retinoate with methoxide/methanol to give the methyl ester of 6 in 72% overall yield.

Haloacetylation of 2 with four equivalents of the appropriate anhydride gave 4-
chloroacetoxy- and 4-bromoacetoxyretinoic acid (3 and 4) in 81% and 86% yields respectively
after hydrolysis of the mixed anhydride of the carboxylate. Likewise, treatment of 2 with
five equivalents of acryloyl chloride gave 5 as an 88:12 trans/13-cis isomer mixture in 88%
yietd.’

To assess the potential electrophilicity of the putative affinity labels, their
relative reactivity with the model nucleophile 4-(4-nitrobenzyl)pyridine (NBP) was
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determined. The procedure for the production of the chromogenic pyridinium salt from
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electrophiles 3-5 was adapted from a previously published assay.8 Results of this assay
(Figure 1) showed acrylate 5 to be unreactive while haloacetates 3 and 4 alkylated NBP
rapidly in the expected reactivity order. While 5 was thus not expected to be a useful
affinity label, chloroacetate 3 was used to nonspecifically label human serum albumin (9:1
3/HSA found in conjugate). The resulting conjugate was stable to porcine hepatic
carboxylesterase under conditions which rapidly cleaved retinyl acetate, however metabolite
2 was liberated by saponification. Unfortunately, neither 3 or 4 were found to be specific
affinity labels for the target CRABP (J.M. Chapman and R.W. Curley, Jr., unpublished
results). This lack of success is in contrast to earlier successes with 4-substituted
retinoids as photoaffinity labels for retinoid-~binding pmteinsg as well as other successes
using haloacetates as affinity labels for proteins binding hydrophobic Hgands.w

However, because of the apparent lack of electrophilicity of 5 and the possibility of
useful pharmaceutical properties for 6, these compounds were evaluated in an assay predictive
for skin cancer chemopreventive potential. The ability of retinoids to inhibit tumor
promoter-induced ornithine decarboxylase activity in mouse skin has long been known to
correlate with inhibition of skin tumor promotion11 and the assay has been used to
distinguish active and inactive retinoids.'? The activity of 1, 5, and 6 in this regard is
shown in Table 1.2} From this data it appears the 5 has good activity comparable to 1 while
6 is only somewhat less effective. This surprising activity for derivatives of metabolite
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2 suggests some favorable potential for 4-oxygenated retinoids in the dermatology area.
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FIGURE 1. Model Nucleophile/Electrophilic Refinoid Reactions

Table I. Retinoid Bioassay

nmoles 0DC activity
compound applied (nmoles CO,/30 min/mg protein)

acetone (control) 0.17
TPA 17 10.0

1 1.7 2.0

1 17 1.9

4 1.7 2.3

4 17 2.5

5 1.7 3.5

5 17 2.4
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