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Summary

Since capillarisin 1, a constituent of Artemisiae Capillaries Thunberg, showed an aldose reductase
(AR) inhibitory activity, several capillarisin derivatives were prepared to develop a drug for diabetic
complications. They were evaluated for in vitro inhibitory activity against both AR and aldehyde
reductase (ALR) to clear the structure-activity relationship. Among them, 2-[(4-hydroxyphenyl)thio]
-7-isopropoxy-5,6-dimethoxy-4H-chromen-4-one 3f exhibited the best AR inhibitory activity and
high selectivity of ALR/AR.

Synthesis of 3f was achieved from 3,4,5-trimethoxyphenol by way of making the key intermediate,
3-iodo-7-isopropoxy-5,6-dimethoxy-4H-chromen-4-one 29. The feature of this method is the
selective alkylation consisting of two synthetic routes. The one was the selective isopropylation of
triacetate derivative 27 under the basic condition. The other was the selective demethylation of
- trimethoxy derivative 32 under acidic condition and then isopropylation. The compound 29 obtained
by the above two methods was converted in one-pot reaction to 3f through the imidazolyl
intermediate 36. '

A series of carbamates of the phenolic compound 3f were prepared and evaluated in vivo as its
prodrug. Each carbamate was orally administered to rats, and plasma concentrations of the parent
compound 3f were measured. We judged which carbamate was suitable for the prodrug of 3f from
both the AUC value of 3f and absence of the carbamate in plasma. The AUC value of 3f after oral
administration of 38b was approximately 40-fold higher than that for an administration of 3f, and the
bioconversion from 38b to 3f was excellent. As a whole, di-substituted carbamates resulted in higher
plasma concentrations of 3f than did mono-substituted ones. However di-substituted carbamates
were almost always detected in plasma. As a result, we found that the ethycarbamoy! derivative 38b
demonstrates the best prodrug property in this series.
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(a) MOMC], DIEA, acetone. (b) Mel, K;CO3, DMF. (c) HClaq. MeOH. (d) iPr], K,CO4, DMF.
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Chart 2. Route A
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Chart 3. Route B
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Chart 4. Route C
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(a) Acy0, AIClg, MeNO;. (b) (Me0);CHNMe,. (0) I, CH,Cly. (d) TiCl, Tol. (e) CF3SOgH, H0, CICH,CH,Cl o
iPrl, K;CO3, DMF, then Mel. -

Chart 5. Route D
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Table 1 Comparison of each Route (A, B, C and D)

Route  Starting materia Number of steps Total yield (%)
A 2’4’ ,6’-Trihydroxyacetophenone 9 7
B 2’ 4’,6’-Trihydroxyacetophenone v 13 3
C 3,4,5-Trimethoxyphenol 9 36
D 3,4,5-Trimethoxyphenol 7 14
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'Chart 6. Parent compound 3f and its Prodrug 38b
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