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Abstract

A new synthesis of racemic naturally occurring neoligiapossessing a Pginducing effect was achieved
via the 2,3-dihydrobenzb[furan derivative?, starting from the commercially available materiatganillin and
acetovanillone. © 2000 Elsevier Science Ltd. All rights reserved.

Neolignans possessing the 2,3-dihydrobehlfofan skeleton are a class of naturally occurring hetero-
cyclic compounds with hepatoprotectivé@ormone blocking;® antibacteriaft antifungal® plant growth
regulatof and antioxidart activity. The basic ring system of these compounds can be biosynthetically
deduced by dimerization gFpropenylphenols, such as isoeugenol, coniferyl or sinapyl alcohol. Until
now the practical synthetic routes to this structure were based on this biomimetic process involving a
neutral phenoxy radic&i!® or phenoxonium iok intermediate.

In continuation of our investigations of this type of biologically active natural neolifh&twe now
report a new simple approach for the synthesis of the neolignsolated fromzyziphus jujubavill 14
which shows a significant P@inducing effect. Although our previous approé€hased on the oxidative
coupling of methyl ferulate led to this natural produt} in a straightforward fashion, it still appeared
reasonable to examine a new method permitting the synthesis of analogues differing in the side chain at
C-5.
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1 -(E)-CH=CH-CO,CH3 H
2 H H
3 H Ac
4 Br Ac

The strategy of our synthesis was based on the well-documérggathetic availability of racemic
2 from the commercially available starting materialganillin and acetovanillone. Thus, on the basis
of quantum chemical calculations [Mullikan char¥fegy) and superdelocalizatioh’s(sd) are given in
Table 1], we assumed that bromination of the acetyl deriva@yeof{ 2 would take place at C-5 and
this functional group offers opportunity to introduce various side chains to the 2,3-dihydroblfumzo]
skeleton.

Table 1

Quantum chemical data 8f

q sd
C-6 -0.182 -0.497
C-5 -0.192 -0.489
C4 -0.160 -0.494
C-2” -0.153 -0.513
C-5” -0.180 -0.510
C-6” -0.179 -0.512

Indeed, the 5-bromo-2,3-dihydrobentzfffiran derivative4 could be obtained fron3 by a simple
bromination in acetic acid at room temperature in good yield (80%), although such a high selectivity in
this reaction could not be expected only on the basis of our quantum chemical calculations. The structure
of 4was also independently proved by its synthesis from 5-bromo-2-benzyloxy-3-methoxybenzaldehyde
prepared fromo-vanillin according to the literatut&1® by the same sequence as described for the
synthesis o2.1°

Starting from the 5-bromo-2,3-dihydrobenkfiiiran derivative4, the synthesis of neolignahwas
accomplished by two routes (Fig. 1). Firgt,was allowed to react with methyl acrylate under the
conditions of the Heck reactidhto result in5 in a moderate yield (30%). Saponification ®fwith
sodium methoxide in methanol at room temperature gave our target molé&gule (

In the other route, the acetyl protecting groups4ofvere exchanged for methoxymethyl ethers
(41 617), followed by replacement of the bromine substituent imith an aldehyde group/(® 8) using
n-butyllithium as the metallation reagent and DMF as the formyl source, in good overall yield (21%).

The E-olefinic side chain ofl was stereoselectively introduced by a Wittig reaction8ofvith
carboxymethyltriphenylphosphorane in benzene at 60°C to 9ive44% yield. Then cleavage of the
methoxymethyl groups & under mild acidic conditions also resultedlitn high yield (80%)%*

In conclusion, we have achieved a simple synthesis of 2,3-dihydroldgheaj derivative4, being
a suitable intermediate in the synthesis of neoligdarit is our belief that4 will be a versatile
building block for the synthesis of a variety of natural products having the 2,3-dihydrolbdfozah
skeleton.
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Fig. 1. (i) methylacrylate, Pd(OAg) PhR/EtzN, 100°C (30%); (ii) and (iii) NaOMe/MeOH, rt (73% and 86%); (iv) MOMCI,
iPRLEIN/CH,CI, rt (62%); (v) BuLi, dry DHF/dry THF, 78°-25°C (41%); (vi) PsP=CHCOOCH/dry benzene, 60°C (44%);
(vii) 5% HCI/MeOH, rt (71%)
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(3H, s, OMe); 3.80 (1H, m, H); 3.88 (3H, s, OMe); 4.30 (1H, dd, J=5.2, J=10.5,)H4.45 (1H, dd, J=5.2, J=10.5, H);
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oil, 'H NMR: 3.82 (3H, s, COOMe); 6.32 (1H, d, J=15.9,dy 7.62 (1H, d, J=15.9, H); HRMS m/z472.1730 (calcd
for CasH509: 472.1725). Compound, colorless oil,'H NMR:  3.65 (1H, m, H); 3.88 and 3.89 (6H, s, OMe); 3.92
(2H, m, H); 5.55 (1H, d, J=6.71 H); 6.85-7.26 (5H, m, ArH); HRMS$n/z381.0337 (calcd for GH150sBr: 381.0342).
Compound?, colorless oil'H NMR:  3.36, 3.50, 3.82 and 3.83 (12H, s, OMe); 4.68 and 5.22 (4H, s, OZHHRMS
m/z470.0944 (calcd for §H,,0,Br: 470.0932). Compoung, colorless oil'H NMR:  9.85 (1H, s, CHO)*3C NMR:
178.93 (CHO); HRMSn/z402.1673 (calcd for &H»607: 402.1678). Compound, colorless oil!H NMR:  3.85 (3H, s,
COOMe); 5.59 (1H, d, J=6.71, B; 6.30 (1H, d, J=15.1, H); 7.62 (1H, d, J=15.1, H); HRMS m/z476.2046 (calcd for
CysH3,0q: 4762037)



