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Abstract: ( + )-Sinaiticin ( 12 ) was first synthesized from 4-hydroxybenzoaldehyde ( 1 )
and caffeic acid ( 4 ). This synthesis involves the construction of flavon ring with DDQ and
the formation of 1,4-benzodioxane ring by coupling reaction in which a epimerization was
taken place. © 1999 Elsevier Science Ltd. All rights reserved.

The flavonolignans, sinaiticin ( 12 ), was isolated from sinaticum leaves found in sinai
region of Egypt.' This species exhibits significant inhibitory activity against the murine
lymphocytic leukaemia P-388 cell line. This kind of natural products have shown a variety

of bioactivities and raised synthetic chemists interesting.

* To whom correspondence should be addressed.
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In order to verify the proposed structure, we have synthesized the titled natural product.
The synthetic design is to construct the substituted benzodioxane ring first, followed by
formation of flavon moiety. Retrosynthetic analysis is shown in scheme 1.

From scheme 1, it can be seen that compound 8 is the key intermediate in the synthesis
of target molecule. Although several methods for the synthesis of benzodioxane had been
reported in the literature,”  the products were a mixture of cis and frans isomers. Herein,
we wish to report the stereoselective synthesis of this type compounds in which cis isomer

was converted to frans isomer by treatment with K,CO.
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Regents and conditions: a: HO,CCH,CO,C;Hs, Py, Hexahydropyridine, reflux,
(95%); b: LiAlH,, AICl;, (90%); c: H,SO,, CH3;0H, reflux, (95%); d: KsFe(CN)s,
NaOAc; e: K,CO;3, DMF, then HCI (d, e overall yield 32%);l3 f: OsO4/NalOy,( 67%.)

Scheme 2

As shown in Scheme 2, 4-hydroxy-benzoaldehyde ( 1 ) reacted with monoethyl
malonate to give ester ( 2 ) that was reduced to afford the corresponding unsaturated

alcohol (3 ). 3 was coupled with 5, which was derived from 4, to give a mixture of isomer



6 (cis) and 7 (trans) * (ca. 1:5 by 'HNMR), and the mixture was stirred in dry DMF with
anhydrous K,COj; for 1hr to yield isomer 7 exclusively. The key intermediate compound 8
was obtained by oxidition of 7 with OsO4/NalOy .

The synthesis of sinaiticin ( 12 ) from 8 was accomplished as scheme 3. Condensation
of 2,4-dimethoxymethyl 6-hydroxyacetophenone ( 9 )'® with 8 in KOH-H,0-C,HsOH
system to provided the expected chalcone ( 10 ) in 95% yield. In the spectrum, the coupling
constant between the signals of two vinylic protons newly appearing at 6.20 and 7.80 ppm
is 16Hz, which indicates the formation of a trans double bond. Although varies
unsuccessful trials were reported on the cyclization of chalcone ( 10 ),*° we found that
chalcone ( 10 ) reacted with DDQ in dry dioxne to afford compound 11. The compound 11
underwent deprotection with hydrochloric acid in methanol at 70 'C to obtain sinaiticin
( 12 ) in 94% yield. All of our spectra data of siniticin ( 12 ) were in agreement with the

literature report.'
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Regents and conditions: g: C;HsOH-H,0, KOH, rt. h: DDQ, dioxane reflux. I: 3N
HCI, reflux.

Scheme 3
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Advantages of the present route include the formation of the dioxane ring with cis

isomer epimerization under the given conditions, the use of DDQ to construct the flavon

ring and the utilization of mild conditions throughout. The methodology is adaptable to the

synthesis of a variety of benzodioxane neolignans and flavonolignans.
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