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Phyllanthue niruri Linn. ( Euphorbiacese)!’? 1s a bitter
Plant often used locally in the treatment of jaundice, asthma

and bronchial infections. Ottow®

was the first to lsolate a
bitter principle which he named phylla.nthm’md aseigned
03953'708 for its molecular formula., Later Pecklot? examinea
the plant but he could not i1solate any crystalline material.
Krishnamrty and Seshadri® made significant contribution in
the study of this plant, They isolated the bitter component,
phyllanthin, besides & non-bitter component, hypophyllanthin,
for whioch GSI‘HBBO'? and 0191-!2206 were the molecular formilas
assigned. They were not able to relegate these compounds to
any particular clase of natural organic compounds.

In the present mveétigation, the 1soht1® of phyllanthin

and hypophyllanthin was very mich improved. By mixing the
leaf powder with slaked lime in the proportion of 10:3, the

chlorophyll 48 effectively prevented from extraction by

1557



1558 New lignans from Phyllanthus niruri Linn, No.24

petroleum ether. The extract contained phyllanthin, hypo-
phyllanthin, carotenoids and plant wax. To avold waxes,
methancl was added and phyllanthin and hypophyllanthin could
thus be secured in a fairly pure condition. But their indi-
vidual separation is better effected by fractional crystal~
lisation from petroleum ether, hypophyllanthin separating
out first, Fractionation on &n alumina column using benzene
as eluant was not very effective. However, several crystal-
lisations from petroleum ether or methanol were found necges-
sary to cbtain pure samples of phyllanthin and hypophyllanthin.
Pure phyllanthin crystallises in the form of colourless
short needles, m.p.96° (Found: C, 68.96", 68.80; H, 8,30,
8.47; O, 23,00 ; C-Me, nil"; OMe, 41.32%; M.Wt., 367 (Rast's
method)™; O, Hy 0, requires G, 68.90; H, 8.13; O, 22.97; 6-OMs,
44.49% and M.Wt. 418; U.V.% max 230, 28C m1, 1og€4.33 and
1.89; Amin 252 m, log£0.32). Hypophyllanthin similarly
orystallises Irom petroleum ether as colourless long nesdles,
mepe128° (Found: C, 66.74", 67.04; H, 6.97", 7.08; O, 26.90";
C-Me, nil"; OMe, 34.5%; M.Wt. 395 (Rast's method)"; Oy gHy O Tom
quires C, 66,97; H, 6,97; O, 26,04; 5-OMe, 36.04% and M.Wt.430;
UsVe A max 230.5, 280 m, logf4.56 and 2.23;Amin 256 m,
10g€0.97). A significant observation which was not formerly
noteds, is the optical activity of phyllanthin (°<kfop +12.42°

* Miorc-analysis by Dr. W, Zimmerman, C.S.I.R.0., Melbourne.
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(¢, 1.46, CHOl,) and hypophyllanthin (< )g°°+a.9°. The new
molecular formulas Cg Hy 04 and 02453007 for phyllanthin and
hypophyllanthin are entirely supported by their chemical re-
actions, I.R., U,V., and N.M.R, data which reveal that these
compounds belong to the clase of lignans,

(1) Pnyllanthin:

Phyllanthin and hypophyllenthin develop an emerald
green ocolour with gallic acid and sulphurioc acid suggesting
the presence of a methylenedioxy group. But the N.M.R. speo-
trum of phyllanthin showed no proton absorption for methylene-
dioxy group at about T 4,30 unlike hypophyllanthin (see
below) .87

A study of the N.M.R. data (Table I) and the proton
assignmente reveal that phyllanthin has the 8,3-diveratryl
1,4~butane structure (I).

(Lignen numbering is followea®)
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Table I - Fhyllanthin

7 values Multiplioity i’mons Apsignments

3.23-3,34 mltiplets 6 2',6',6',2",5",6"-Ar H,
8.13 singlet 6 4-Ar,0Me,
6.17 singlet 6 }
6466 doublet, 4 2«4, 3K-gCHy
J=4 CePeBe
6.68 singlet (] 2-A11, OMe,
734 Doublet, 4 1,4-2CHg
J=7 Ce.DPeBe
7.90 broad miltiplet 2 3,2-2H

(N.M.R. spectra taken in CDCly at 60 megacycles using
tetramethyl eilane as internal standard).

Phyllanthin is stable t0 neutral permanganate but
yields veratric acid under mildly alkaline or neutrel
conditions whose isolation could be effected only with
great difficulty (3.2 mg. from 500 mg. identified by I.R.
m.P. 8nd m.m.p., 178-80°), Oxidation with ohromic acid-
acgetic aclid or with alkaline hydrogen pefoxide gave only
intractable products. With bromine in chloroform, phyllan-
thin yields readily dibromo-phyllanthin m.p.136-7°, (a()f’,oo
+39.99° (o, 0.5, CHCl;). (Found: C, 49.88; H, 5.32; OMs,
36432; Co,Hyn0,Br, requires G, 50.00; H, 6.66; 6-OMs, 33.32%).
It could be further nitrated in glaclal acetlc acld with a
few drops of con. HNOS at 60° to give pale yellow needles
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of dinitrophyllanthin m.p.122°, (a<)§°°+;9.7:s° (e, 0.786,

CHOly) (Founds C, 66.70; H, 6421; OMe, 36.5; G H;,04(NO,), re-

quires C, 56.689; H, 6.29; 6-OMe, 36.61%), The formation of

dibromo - and 4initro - derivatives confirms our formulation

of phyllanthin as a diphenyl butane (I) end in this respect

1t stimlates the behaviour of matairesinol? and hinockinin.!®
The N.M.R. spectrum (Table I) supports the structure I

for phyllanthin, The benzylie protons at 1 and 4 are 1ndi-

cated st 7 7.34 as a doublet with & splitting of J=7 c.p.s. l?32
In addition to the four aromatic methoxyls (< 6,13 and 6.,17),

two aliphatic methoxyls are indicated at 7 6.68. The doublet
at "7 8.66 (J=¢ o.p.s.) 18 correctly assigned to the two methy-
lene groups at 2« and 3« positions each carrying an aliphatic
methoxyl.le

The sterlc configuration at C-2 and C-3 as well as the
structure I for phyllanthin are confirmed by an unambigzuous
synthesis from eudesmin (II) whose configuration was settled
by Freudenberg and Bi.dlm.]"3 Budesmin¢ was converted into
tetrahydro eudesmin (III) by the action of Li+NHy in othanol, 14
which was later methylated using methyl lodide and sodlum
hydride to give phyllanthin, absolutely identical (m.D. R
mem.p.96° ana I.R., (“)§1°+13.1°. with naturdél sample, thus

establishing the absoiute configuration at C-2 and O-3 posi-
tions as shown in IV,
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(11) Hypophyllanthin:

Hypophyllanthin, which is & minor component, could be
oxidised by alkeline permanganate to m-hemipinic acid (V)
(1245 mg. from 350 mg. identified by m.p., m.m.P.174-5°,
and 1.R.) and 2-methoxy 4,6-methylenedioxy benzoio acld
(vi)1® (4.85 mg. from 360 mg., identified by m.p.150-1°
and I.R.). Dehydrogenation of hypophyllanthin geve rise
to & slightly impure product which has U.V.absorption at
2256, 283, 298 and 3006 m characteristic of l-phenyl naph-
thalenes, These reactions suggest that hypophyllenthin is
& l-phenyl tetralin and may be represented by VII.
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The N.M.R. spectrum (Table II) of hypophyllanthin
whioch is closely similar to that of otobaine, unequivocally
suggests 1-phenyl tetralin structure (VII) with three aro-
matic methoxyls at -7 6,12, 8.16, 6,20 and two aliphatic
methoxyls at T 6.68 and 6,70. The doublet at T 7.24 1s
indlicative of the benzylic protons at C-112. The I.R.
spectrum of hypophyllanthin contains a strong band at

1 characteristic of a methylensdioxy group alopg

936 om

with other bande at 1356, 1268, 1124 and 1024 omt, The
presence of the above five methoxyls makes it difficult to
confirm the presence of the methylenedioxy group.16 The
N.M.R. spectrum in this regard, showed a pair of doublets

at T 4,25 and 4.33 (J=1.20 c.D.s.) suggesting the presence

of & methylenedioxy group. This doublet clearly shows the non-
equivalence of the two protons in the methylenedioxy group as
in dicentrin'? and otobain® . Further,estimation of the
methylenedloxy group follwing the method of Beroza18 gave
values of 1,13, 1.16 and 0.993 indicating one methylenedioxy

group.
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Table II - H llanthin,

T values Multiplicity Protons Assignment
3,27 Singlet 3 8,5,6' - Ar, H
3.65 Singlet 1 3' - Ar, H
4.25,4.27] A pair of 2 0-CH,~0 at 4',5'
4433,4.351 doublets

(J=1.2 cps)
5482 Unresolved 1 4 - H

doublet
6012,6015 Singlets 9 3 - Ar.OMe
6420
6.58 Doublet 4 2K, 3K~ 2-CH2

(J=7 cps)
8.68,6,70 BSinglets 6 2 - All, OMe,
724 Doublet 2 1 - CH2

(J= 10 cps)
8,04 Broad maltiplet 2 2,3 - 2H

( N.M.R.Spectra taken in CDCl, at 60 megacycles using tetra-
methyl silane as internal standard ).

The unresolved doublet at T 8482 ls certainly due to
the doubly benzylic proton at C-4, This absorption 1is very

similar to that of thymol or p-cymene19 and closely simulates
that of otobain® and sesangolinl®,

Further, the singlet at ¥ 3.65 may be assigned to a
single aromatic proton at 3' in ring C and the absence of spin
coupling indicates its para position to the only existing
proton at 8'. These observations and the isolations of
m-hemipinic acid (V) and 2-methoxy-4,5-methylenedioxy benzoic
acid (VI) are taken to confirm the structure VII for hypo-
rhyllanthin, Further work is in progress,
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