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Abstract-Chinensin, a I-aryl-2,3-naphthalide lignan, was isolated from Pnlyqala chinensis. Chemical transfor- 
mation and UV. IR, PMR and MS evidence established its structure as 6,7-methylenedioxy-I-(3’.4’-dimethoxy- 
phenyl)-3-hydroxymethylnaphthalene-2-carboxylic acid lactone. The lignan has not been encountered before in 
nature or prepared synthetically. 

INTRODUCTION 

MEMBERS of the genus PoIygala (family Polygalaceae) are well known for synthesizing a 
variety of chemical constituents, e.g. polyoxygenated xanthones,‘s2 lignans3-” and triter- 
penes,‘j a number of which exhibit significant biological activity. Previous phytochemical 
investigation5 of P. chinensis yielded two acyclic and one cyclic lignan lactones, suchilac- 
tone (2), chisulactone (isomeric with suchilactone), and helioxanthin (3), from the petrol 
and EtOH extracts of the whole plants. Further examination of the petrol extracts afforded 
a new arylnaphthalide lignan in addition to the previous three. In this paper, we provide 
evidence for the structure of this compound, which we name chinensin, as the l-aryl-2,3- 
naphthalide lignan (1). 

RESULTS AND DISCUSSION 

Extraction of whole plants with petrol followed by crystallization and column chromat- 
ography of the extractives afforded four crystalline lignans, chinensin (l), suchilactone (2),5 
helioxanthin (3),5 and chisulactone.5 Extraction of the defatted plant material with EtOH 
gave a further crop of chinensin (total yield, 0.1%) plus two other new lignans, chinen- 
sinaphthol, m.p. 285-286” (yield, 014”/,) and chinensinaphthol inethyl ether, m.p. 257-258” 
(yield, 0.07%). In addition, two minor lignans and two polyoxygenated benzophenones 
were obtained by preparative chromatography and derivatization. The plant materials, 
collected in three lots, were separately extracted and processed. Only minor qualitative 
but essentially quantitative variations in the chemical constituents were observed. It is of 

* Part II in the series “Chemical Constituents of the Polygalaceae”. For Part I see Ref. 5. 
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interest that when the yield of suchilactonc decreased the yields of chinensin. chinen- 
sinaphthol. and chinensinaphthol methyl ether increased. This observation could have a 
bearing on the biogenesis of the arylnaphthalene lignan lactonc+ from acyclic precursors 
involving dthydrogenation (at C,. C,) followed by cyclization. Simulated biogenetic trans- 
formation of an acyclic lignan into I -aryl-2,IGnaphthalide lignan (diphyllin). involving a 
cyclic peroxide, has been reported by Horii ef ~1.~ 

Empirical analyses and MW determination (M+) established that chinensin had a mole- 

cular formula C, , H, hOh. It gave a bluish-green Labat test (methylenedioxy group), a deep 
purple colour with cont. H,S04 and a brilliant blue UV fiuorescencc on TLC plates 
(reminiscent of arylnaphthalcne lignans). Chinensin exhibited L’V absorption maxima at 
j. 220, 2.50, 258, 290-295 S/I. 310, 350 nm (log E. 3.22. 3.35, 4.58. 4.09. 4.10. -3.44) and ma.jor 
IR absorption bands at 1’ 1765. I756 (aromatic ;‘-lactone). 16X. 1605, 1%X (aroma tic ring), 

940 (methylenedioxy), 79X cm- ’ (1,2,4-trisuhstituted aromatic ring). \vhich were closely 

similar to those of taiwanin-C (4),* i,,,,, 2 17. 223. 251 S/I, 357. 294, 305. 350 nm (log E, 4.30, 

4.29. 4.60. 4.64. 3.99. 3.96, 3-70); I’,,,,, 1763. 1740, 935 cm ’ and de114drodimcthvl-x-rctro- 

dendrin (5),’ &,, 2 I3~-223, 249, 257. 2% 295, 3 13. 346 nm (log E, 4.37, 4.52, 4.66. 3.86. 3.94, 

3.69); v~,,;,~ 1767. 17.55, 932 cm ’ indicating the presence of an 1 -ar~~1-3.3-na~~ht~~~~lidt‘ chro- , 
mophore system in its molecule. 

:::T (:T ?q 
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( 1) R,+ R,=-CH,--; R,= R,=Me (2) (31 
(4) R,+ R,=R3+Rq=--CH2- 

(5) R!= R2=Rx=Re=Me 

The PMR spectrum of chinensin displayed two mcthoxyl signals at cj 3.S5 and 3.96 
which were ascribed to the two C-ring methoxyls (C,’ and C,‘). The alternative location 
of the methoxyl groups at the Ci, and CT positions was ruled out on the basis of the obser- 

vation” that A6 for A-ring methoxyls would be >02 ppm. The signal due to the lactonc 
methylene protons appeared at ii 5.34 (doublet. .I 1 Hz). indicating it as a I -ar\,l-?.?-naph- 
thalide lignan.“’ The remaining signals appcnrcd at (5 6.08 (2H. singlet). 6.88 ( I H. singlet). 
6.90 (3H, ABX multiplet). 7.22 (1 H, singlet), and 7.72 (1 H. broad singlet) which were asso- 
ciated with a mcthylenedioxy (Cc,.C7) and six aromatic protons (C,. CL’. C,‘. C,,‘, CT, Cg. 
respectively). The absence of any aromatic proton signal > 7.72 ppm also supported the 
r~‘tro disposition of the lactone ring. ’ 1 

Evidence for the presence of the lactonc ring was obtained from L.i.AiH, reduction of 

chinensin which yielded the corresponding diol. (~‘?, H,,,O,,. 
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The MS fragmentation of chinensin resembled that of helioxanthin (3) in which each 
oxygen-containing carbon was lost in turn;12 either the methylenedioxy or one of the 
methoxyl groups of chinensin could initiate this cleavage. Scheme 1 illustrates one possible 
fragmentation pathway for chinensin. The formation of the significant fragment ion species 
was substantiated by metastable ions (m*). 
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SCHEME I MASS FRAGMENTATION PATTFRN OF CHINENSIN (1). 
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Further evidence in favour of structure (1) for chinensin was obtained by oxidation. Mild 
oxidation of chinensin gave 3,4-methylenedioxy-6-(3’,4’-dimethoxy-benzoyl)-benzoic acid. 
The product was identified by MS and by conversion with CH,N, to the corresponding 
keto ester l3 More drastic oxidation of chinensin gave veratric acid together. with other . 
products. 

It is concluded that chinensin is 6.7-methylenedioxy- 1-(3’,4’-dimethoxyphenyl)-3-hyd- 
roxymethylnaphthalene-2-carboxylic acid lactone (1). The structure is thus isomeric with 
that ofjusticidin-B14 in which the position of the alkoxyl groups (two methoxyl and meth- 
ylenedioxy) are reversed. The co-occurrence of l- and 4-aryl-2,3-naphthalide lignans (1 and 
3), in Polyyala chinrnsis, is biogenetically significant, since neither of these two types of 
lignan is usually found in the same species. 

EXPERIMENTAL 

M.ps are uncorrected. UV spectra were measured in EtOH, IR spectra as mulls in mineral oil and PMR spectra 
were determined using a 60 MHz instrument in CDCI, with TMS as internal standard. MS were recorded at 
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