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Summary: Structures propounded for the four aryltetralin lignan con- 

stituents isolated from Phyllanthus niruri Linn. are confirmed by 

syntheses of their (*)-forms. 

A wide range of medicinal uses, including treatment of jaundice, asthma 

and bronchial infections, has been attributed to extractives of Phyllanthus 

niruri Linn. Four compounds possessing aryltetralin lignan structures, 

named hypoph:llanthin2'3 (1) _ , nirtetralin4 (z), phyltetralin4 (3) and lin- 

tetralin5 (+), have been isolated from this source. Considerable confusion, 

resulting principally from differing interpretations of spectroscopic data, 

has existed regarding the constitutions of these products. 

For the major product, hypophyllanthin, four structures have been pro- 

posed. The first tentatively proposed' structure (1A) was regarded as con- - 

firmed by the 60 MHz PMR spectrum, but was later revised to (1B) from study - 
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of the 220 MHz spectrum. 
6 

Proton magnetic double 

metric considerations then led to the suggestion 
7 

representation, while most recently the structure 

resonance and mass spectro- 

that (1C) was the correct _ 

(1D) was proposed 
5 

on the 

basis of the 13C NMP. spectrum. We wish now to provide evidence based on 

synthesis that all four of these structures are incorrect. Based on our cog- 

nate work on the structure of (-)-otobain 
8 

and (+)-phyltetralin 
9 
, we conclud- 

ed that hypophyllanthin had the structure, r-1-(3',4'-dimethoxyphenyl)-t-2,c- - - - 

3-bis-methoxymethyl-6-methoxy-7,8-methylenedioxy-l,2,3,4-tetrahydronaphtha- 

lene (1). We have now synthesized (+)-(A), with spectrometric data in ex- 

cellent agreement with that reported for (+)-hypophyllanthin. 

The general synthesis pathway was first established by a preparation of 

(f)-phyltetralin (A), the only member whose structure had previously been 

rigidly established by conversion of a-conidendrin (5) to (-)-phyltetralin 

(Q)g. The known veratrylbutyrolactone ILo (6) - was converted to the enolate with 

lithium di-isopropylamide and reacted with veratraldehyde to give a mixture 

of the epimeric alcohols " (1) which, without separation gave on treatment 

with trifluoroacetic acid at room temperature the lactone (&)-dimethyl-a-re- 

trodendrin l2 (S). Reduction of (8) with lithium aluminium hydride gave the - 

diol [(*)-isolariciresinol dimethyl ether] which on methylation yielded (&)- 

phyltetralin (2) [C24H3206, m.p. 97-98"]. 
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An analogous sequence of reactions yielded (*)-lintetralin (4). Thus, 

treatment of lactone (6) successively with piperonal, FaC-COzH and CHaI- - 

DMSO gave (+)-(4) [C2aH2s06, m.p. 87-88'1, the structure tentatively proposed5 _ 

for lintetralin, and with concordant PMR data. 

For the synthesis of the two remaining products (1) and (z), the required _ 

intermediate, 3-(3-methoxy-4,5-methylenedioxybenzyl)butyrolactone (11) - 

LCiaHi405, oil, v (CHzClz) 1798 cm 
-1 

] was prepared from 3-methoxy-4,5-methyl- 

enedioxybenzaldehyde (8)13 by Stobbe condensation with dimethyl succinate, cat- 

alytic (Pd-C) hydrogenation of the monobenzylidene half-ester (9) [C14H1407, - 

m.p. 147.5-148"] to 10 [Ci4Hi607, m.p. 153.5-154"] and reduction of the potas- 

sium salt with calcium borohydride 
14 

. As in previous cases, this was convert- 

ed with veratraldehyde to the epimeric alcohol mixture (12) and treated with - 

trifluoroacetic acid. It was anticipated that a distinction between the ex- 

pected products, (13) and/or (14) would be readily discerned from the PMR - - 

spectrum, with (13) having a highly shielded (ca. S 3.3) C-8 OMe signal and - - 

normal (b 5.8-5.9) methylenedioxy signal, and 14 having a normal (ca. 8 3.8- - - 

3.9) OMe signal and a highly characteristic and shielded methylenedioxy sig- 

nal (cf. otobain8). This proved to be the case and there was isolated (in 40"/, - 

overall yield from 11) the lactone (13) [Cz2Hz207, m.p. 223-224', 6 3.30, 3.85 - - 

and 3.90 (OMe groups) and 5.90 (-OCHzO-)], which was converted in the custom- 

ary manner to (+)-(2) [C24HX007, oil] with PMR data in excellent agreement - 

with reported values of (+)-nirtetralin. 

Treatment of lactone (11) with one mole of bromine in acetic acid gave - 

2-bromo-3-metho~-4,5-methylenedioxybenzylbutyrolactone (15) [CiaHiaOaBr, m.p. - 

113-114'1 which,with veratraldehyde and trifluoroacetic acid treatment gave 



(16) [C2zHZ109Br, m.p. 217-218", - 6 3.85 (two),4.02 (OMe groups) and 5.67 dd 

(J 12 and 1 Hz) (-OCHzO-)I. By the customary Li.A1H4 reduction followed by 

methylation, (16) yielded (*)-hypophyllanthin [Cz4Hx007, m.p. 109-109.5'1 with - 

PMR spectrum identical with that reported for the natural product, thus con- 

firming the structure (L)15. 
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