Chinese Chemical LettersVal. 13, No. 2, pp 113— 114, 2002 113
http://www.imm.ac.cn/journal/ccl.html

A Simple Synthesis of dI-Shikonin
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Abstract: A new facile route for the synthesis of dl-shikonin is presented. Reformatsky reaction
assisted cross-coupling of 1, 4, 5, 8-tetramethoxynaphthalene-2-carbaldehyde and ethyl-
bromoacetate was employed for introduction of the side chain of di-shikonin.
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Shikonin, 1, Alkannin, 2, and their derivatives, are naturally occurring dyes in the roots
of many traditional medicinal plants of the Boraginaceae family (mainly in the genus of
Alkanna,lithospermum)*.  These compounds bear considerable promise as drugs
because not only of their anti-inflammatory, antibacterial, antifungal, immunostimulating
acivti- ties’, but also of antitumor activity, especially strong inhibition of DNA
topoisomerase 1°.  Since both compound 1 and 2 showed similar bioactivities,
dl-shikonin may also be active.
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Sevaral synthetic methods for dl-shikonin have been reported in the literature’.
Most of these methods are in low yield, especially the steps of construction of the side
chain are long and impractical. Efficient synthesis of this apparently simple molecular
remained elusive. We now report a simple synthetic route of dl-shikonin in which
Reformatsky reaction was used to establish the key intermediate4 (scheme 1).

The starting material 3 was prepared from 1,5-dihydroxynaphthalene in three
steps®. The key intermediate4 was obtained simply by Reformatsky reaction of 3 with
ethyl bromoacetate. After protection of the hydroxy group of 4 with TBSCI, compound
5 was reduced to corresponding adehyde 6 with DIBAL-H in amost quantitive yield.
Witting type elongation of the resulting aldehyde using the ylide of 2bromopropane
afforded fully protected di-shikonin 7 (4 step from 3, 40% total yield). After
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deprotection of intermediate 7 by Braun® method™ the dl-shikonin was obtained. The
asymmetric synthesis of 1 and 2 can aso use the same strategy by asymmetric
Reformatsky reaction and are in progress.
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Resagents and conditions: a) 1.5 eg. Zn, 1.5 eg. BrCH,COOC,Hs, Benzene, reflux 3 hr., 75%; b)
1.5 eq. TBSCI, 2 eg. imidazole, 0.2 eq. DMAP, DMF, rt., 5 hr., 95%; c) Ar, 1.3 eq. DIBAL-H
(2.0 mal/L), -78°C, 12 hr., CH,Cl, , 95%; d) 1.7 eg. n-BuLi, 2.0 egq. PhsPCHMe,Br, Et,0, O°C,
15 hr, then 1 eg. 6, O°C—*t., 24 hr., 60%. DIBAL-H = diisobutylaluminum hydride, DMAP =
4-N, N dlmethylammopyrldlne TBSC | ='Butyldimethylsilyl chloride
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