©
2011 2013

Development of retinoic acid analog exhibiting a separeted function of the heterodim
eric-nuclear receptors
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Retinoid X receptor (RXR) agonists are interesting candidates for the treatment o
T metabolic syndrome. 9-Cis-retinoic acid (9cRA) is a natural RXR agonist, that also works as a retinoic a
cid receptor (RAR) agonist. In the study of the structure-activity relationship of RXR agonists, we prepar
ed the analogs, in which the cyclohexene ring of 9cRA is replaced with bulkier hydrophobic moieties.

As the first candidates, the analogs having various cyclic terpenoid moieties were synthesized and evalua
ted their RXR and RAR agonistic activities. The results of transcriptional assay showed that the compound
(MentViMe), which possess a menthane skeleton, exhibited RXR-selective agonistic activity. In next, the an
alogs a menthone-benzene fused bicyclic system as the lipophilic domain (MentPhMe and MentPhEt) were synth
esized. The methyl congener (MentPhMe) showed PPARgamma/RXRalpha-agonistic activity, on the other side, th
e ethyl congener (MentPhEt) showed LXRalpha/RXRalpha-agonistic activity.
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Method B: Pd(PPhs),, Cul, CsF

X = Et10a-l

X = H11a-l (55-93%)

N~

5

11c (70%)

@jﬁ{

11g (61%)

11Kl (73%)

OTf
LT

CO.X

11d (75%)

G-

11h (70%)

2%

111 (66%)

RAR



Com- RXR
pounds RXRE2 | RARE®P seleptivity
tratioc
6 1.00 1.00 1.00
1lla 1.76 1.33 1.33
11b 1.07 0.35 3.06
11c 1.37 0.38 3.64
11d 1.12 0.25 4.44
1le 2.06 0.32 6.37
11f 1.50 0.50 3.00
119 2.34 1.36 1.70
11h 0.66 1.99 0.33
11i 0.52 1.48 0.35
11j 1.30 0.89 1.45
11k 2.42 1.92 1.26
111 2.52 1.03 2.45

a Transcriptional potency of 11 (106 M) on rat
CRABP2-RXRE (transcriptional efficacy of 6 at 1 uM
was defined as 1.0).

b Transcriptional potency of 11 (106 M) on human
RARB-RARE (transcriptional efficacy of 6 at 1 uM was
defined as 1.0).

¢ RXR selectivity ratio was defined as the ratio of
(transcriptional efficacy on RXRE)/(transcriptional
efficacy on RARE) at the concentration of 106 M.
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