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Solid-Phase Synthesis of Benzopyran Building Blocks
via Highly Efficient Hydroxy-Alkoxylation
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Solid-phase organic synthesis has emerged as a powerfiihally liberated from the resin by trifluoroacetic acid (TFA).
technique in generating combinatorial libraries of smallThe carbamate resi3 was synthesized in a two-step
organic molecules useful for drug discovéigeterocyclic  procedure starting from Wang resin as follows (Scheme 1).
compounds provide scaffolds on which pharmacophores can In the first step, the 4-nitrophenyl carbonate resimas
be arranged to yield potent and selective drugs. A variety gbrepared by adding pyridine in @El, to the Wang resit
heterocycles has been synthesized on solid suppour in the presence gi-nitrophenyl chloroformate in Ci&l,.°
research program for the development of potassium chann@&lhe reaction of carbonate re@mith 6-amino-2,2-dimethyl
activators and antioxidants, we needed to develop synthetichromene anéll,N-diisopropylethylamine (DIPEA) itN,N-
strategies and chemistries applicable in a combinatoriatlimethylacetamide (DMA) afforded the carbamate r&sin
approach to the various benzopyran derivatiidsrein, we  confirmed by the appearance of the carbamate peak at 1760
would like to report our findings about a facile hydroxy- cn® in the attenuated total reflection Fourier transform
alkoxylation condition of the chromene derivativ@®n a  infrared (ATR-FTIR) spectrum. Subsequently various alkyl
solid-phase where the normal reaction condition failed tocsubstituents were introduced by neucleophlic addition
produce the desired intermediate epoxide to generate sukeaction with alkyl halides and lithiunt-butoxide in
sequently the 3-hydroxy-4-alkoxy substituted benzopyrardimethyl sulfoxide (DMSOY, and the progress of the
library (Scheme 1). reaction was monitored by the shift of the carbamate peaks

We selected the Wang resiras a polymer support since from 1723 cnt of 3 to 1700 critt of 4 in ATR-FTIR
the hydroxyl group in the Wang resin is useful in thespectrum.
introduction of 6-amino-chromen&ghrough the carbamate  With the carbamat8 in hand, we examined the epoxid-
linker which also serves as an efficient protection group foration of 3 under normal oxidation conditions withn
the amino group against the subsequent oxidation andhloroperbenzoic acidm¢CPBA) in CHCl.” However,
alkylation reactiorf. The benzopyran derivative8 were  under this condition we found that threchlorobenzoic acid
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Scheme 1Reagents and conditioné) p-nitrophenyl chloroformate, pyridine, G8l,; (b) 6-amino-2,2-dimethyl chromeng DIPEA,
DMA,; (c) alkyl or benzyl halidetBuOLi, DMSO; (d)m-CPBA, alcohol, CELCly; (€) TFA:CHCI, (1 : 3),5, and6 are racemates.
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Scheme 2Reagents and condition&) m-CPBA, CHCL; (b) 25% TFA, CHCl..
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incorporated adduct restwas mostly formed (Scheme 2). resin swelling by polar solvents such as water or acetone.
Therefore, we decided to scrutinize tmeCPBA condi-
chlorobenzoic acid which attacked the initially formed tion more carefully and particularly the solvent system.

This is probably due to the presence of excessive

epoxide resir8 preferentially.

After examining various solvent systems, we found that the
In order to solve this problem, we attempted varioustwo-phase solvent system of chloroform and saturated
oxidation conditions such as oxone, dimethyl dioxirane,aqueous NaHC@was a suitable condition, and this result
hydrogen peroxidet-butyl hydrogen peroxide and sodium was reported on the previous paper.
perchlorate in dichloromethane without a success to obtain However, the epoxidation condition under the two-phase
the desired epoxide resé The treatments of the polymer solvent system has a limitation which is not appropriate for a
bound olefined with these oxidants in water or acetone alsolarge scale (>1 g resin weight) reaction on the solid-phase.
failed to produce. The failure is most likely due to the poor Therefore, we needed to develop more facile epoxidation

Table 1
( :) OR?
R-X, BuOLi % /IOL R20H, m-CPBA 25% TFA N OH
3 — o N N P — - R1/ K
DMSO or THF Y \©\/j< CH,Cl,
R o
o}
4
Compd R? Yield (%) Compd R R? Yield (%)
6a H Me 81 6n 4-Methoxy-Bn iPr 45
6b Bn Me 62 60 4-Methoxy-Bn Bu 66
6¢ Bn iPr 35 6p 4-Methoxy-Bn Bn 54
6d Bn Bu 53 6q 4-Methoxy-Bn /\/@ 51
6e Bn Bn 58 6r 4-Methoxy-Bn N/O 53
6f Bn ﬁ 44 6s 4-Methoxy-Bn Et 67
69 Pentyl Me 47 6t 4-F-Bn Me 79
6h 3-F-Bn Me 53 6u 4-F-Bn iPr 43
6i Me Me 63 Y 4-F-Bn Bu 74
6j 4-tBu-Bn Me 45 6w 4-F-Bn Bn 62
6k 4-Me-Bn Me 59 6X 4-F-Bn ﬁ 56
6l 4-F-Bn Me 58 6y 4-F-Bn /\/O 57
6m 4-Methoxy-Bn Me 74 6z 4-F-Bn Bn 71

*Three-step overall yield from carbamate re3ifthe loading capacity of restin 0.5 mM/g).
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condition or consecutive epoxidation-addition reaction whichcombination with various carboxylic acids to prepare diverse
can be useful for a large scale reaction on the solid-phasehemical libraries for biological evaluation.

We scrutinized the consecutive neucleophilic additon reac-

tions of carbamate resih with nucleophiles immediately Acknowledgment We are grateful to the Center for
followed by mCPBA epoxidation. After examining various Biological Modulators and the Ministry of Commerce Industry
neucleophiles, we found that alkyl alcohols, benzyl alcoholsand Energy of Korea for financial support of this research.
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