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PhvIIanthue tiNI% Llnn. ( mphorblaoeae)"' ie a bitter 

pIant often used 1ooaIIy In the treatment of jaundloe, asthma 

and bronohlal ln?eotlons. Ott& wee the first to Isolate a 

bitter prlnoiple whloh he named phylIanthl+nd aeelgned 

O&i3708 for Its molecular formula. Later Pecklot examined 

the plant but he oould not Isolate any oryetalllne material. 

Krlehnarmrty and Seehadr16 made slgnlrloant oontrlbutlon In 

the study of this plant. They leolated the bitter oomponant, 

phyllanthin, beeldee a non-bitter component, hypophyllanthin, 

for whloh OslIizsO, and C.IRR220S were the moleoular to~l.ae 

aselgned. They were not able to relegate theee compound8 to 

any partiouular oI.aee of natural organlo compounda. 

In the present lnveetlgatlon, the Isolation of phyll.anthln 

andhypophyllenthlnwaa veryrmoh improved. Bymixmthe 

leaf powder with slaked lime In the proportlon of 10:3, the 

chlorophyll la effectively prevented from extraction by 
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petrolatuu ether. The extractoontained phyllanthl=, hype- 

phyllanthm, oarotenolde and plant wax. To avoid waxe% 

methanolwee addedand ghyllanthln andhypophyluthb Could 

thue be eeaured ln a fairly pxre aonclltlon. But their lndl- 

tldual separation ie better erfeated by fraotional Crptal- 

lleatlon from petroleum ether, hypophyllanthln separating 

out fxret. Fraotlonatlon on en alumina oolumn uslng bemene 

88 elufmt wae not very eifeatlve. However, several crystal- 

11eat1one from petroleum ether or methanol were found neaea- 

eary to obtain plre aamplee of phyllanthln and hypophyllanthti. 

Pure phyllanthln cryetalllees in the rorm of aoloml.ese 

short needlee, mrp.9e0 (Ftnmdr C, 68.96*, 68.803 H, MO*, 

0.47; 0, 23.00*~ C-Me, nil*; OMe, 41.36; M.Wt. 3Ei? (Raet's 

Ipethad)*.i OzrQOe requlpee C, 68.90; H, 8.13; O* 22,976 &-OMe, 

44.46 and M.Wt. 4l8;'U.V.h max 230, 280 7lp, lo&*33 axd 

1.89;Xmln 262 mp, logcO.32). Hypophyllanthin similarly 

oryetallleee from petroleum ether as colourless long needles, 

m.P.=' (Found: C, 68.74*, 67.04; H, l3.97*, 7.08; 0, 25.90*; 

C-Me, nil*; We, 34.6; M.Wt. 396 (Rast'B method)*; C24HQo07 re- 

Wire8 0, 66.97; H, 6.97; 0, 26.04; 5-OMe, 36.04$ an8 M.Wt.430; 

U.V. h max 230.5, 280 T, lOg~4.58 and 2.23;Ard.n 256 4, 

10&0.9?1. A elgnlflaant observation whlah wae not formerly 

note& Is the optlad aotlvlty of phgllanthln ("')t"' +12.4Z" 

+ Hlom-analyeis by Dr. W. Zimmerman, C.S.I.R.O., Melbourne. 
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so0 
'(a, 1.46, cHcl.$ and hypoPhYllanthin WI, +mO* l-b ne* 

molecular romaaa Ce4HsOa sad ce4HaO0, for PbylUthU ad 

hypopbyllanthln are entirely supported by their ohelpiaal r?8- 

aotlons, I.R., U.V., ana N.&R. d&a whloh repeal that thee.0 

oompounde belcq to the clam of 1Qnane. 

(I) phsllanthln: 

Phyllsnthinandhypophyl3enthindwelopsnemerald 

green 0OlCu.r with galllc aold and eulphurlo aold ruggeet&f$ 

the preeenoe of a methylenedloxy group. But the N.&R. apeo- 

trum of phyllanthln ehowed no proton abeorptlon for QethyleXXe- 

dioxy group at about 7 4.30 unlike hypophyllanthln tree 

below).6@7 

A etudy or the N.M.R. data (Table I) and the proton 

aaalgment6 reveal that phyllanthln has the 8,3-dIveretry 

1,4-butane struature. (I). 

(Lignes numberiag la folloWed8) 
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Table I - phJ1knth4 

-t value0 MultiPlioltg Aselmlmenta Protone 

3.23-3*34 maltlplet8 6 2',6',6',2",6",6"Jir~. 

6.13 elnglet 6 4-Ar.OMe. 

0.17 elmget 6 1 

6.66 doublet, 4 26, 
J=4 o.p.a. 

3~-2cR2 

6.68 ei2lglet 6 a-AU. Okfe. 

7.34 Doublet, 4 
J=7 o.p.0; 

1.4.2CR2 

7.90 broad maltlplet 2 3,2-2R 

(N.M.R. epeotra taken in CDcl, at 60 aegaoyolea uelng 

tetramethyl ellane 98 Internal standard). 

Phyllanthln le etable to neutral pernmn&%mte bzlt 

ylelde veratrlo aold under mildly alkaline or neutral 

o0ndltlona whose isolation oauld be effeoted only with 

great dlrtloulty (3.2 mg. irom 600 mg. Identified by I.R., 

m,p* and m*m*p., 178-80'). Oxldatlun with ohrotio aold- 

aoetio acid or with alkaline hydrogen peroxide Bare only 

intractable produots. With bromlne ln ohlorofonr, phyllan- 

thin yields readily dlbromo-phyllanthln m,p.136-7°, (")Eoo 

+39.99' (0, 0.6, CHClg). (Found: C, 49.60; R, 6.32; me, 

36.32; C241i3206Br2 requlree 0, 60.00~ Ii, 6.66; 6-m* 33.3&). 

It oauld be firther nitrated ln glaolal aoetlo aoid With Q 

few drops of con. I-NO3 at 60' to give pale yellow needlee 
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0 

of ~ltrophyllanthin m.p.122'. (~)~+19*73° (0s 0.769 

CZi013) (Found% G, 56.70; R, 6.21; me, 36*5i C24R32°6(N02)2 XW- 

qulree C, 55.89; II, 6.29; GOMe, 35.81$). The fox'metlon of 

dlbromo - and dlnltro - derivatives confirms our formulation 

of phyllanthln 86 a dlphenyl butane (I) and In thle reepeot 

it etln&.atee the behavlcur of matalreelnolQ and hlnoklnln.10 

The N.&R. epeotrum (Table I) eupporte the etruoture I 

for phyllanthln. The benzylla protons at 1 and 4 are lndl- 

oated at -1'7.54 as a doublet with a splitting of J=7 C.P.B. 11,12 

In addition t0 the four aromatlo methoxyls (g6.13 and 6.1?), 

two allphatlo methoxyla are Indicated at +f 6.68. The doublet 

at'f6.66 (Ji4 o.P.E.) le correotly aeslgned to the two methy- 

1ene groups at 20(and%posltions eaoh oarrylng an allphatlc 

methoxy1.12 

The sterlo conilguratlon at C-2 and C-3 a8 well a0 the 

Mzuoture I ?Or phsllanthln are confirmed by an unamb@uous 

eyntheele f'rom eudeamln (II) whose configuration was settled 

by Freudenberg and Sldl~.~~ AldesmlnO wae converted Into 

tetrahydro eudeemln (III) by the action of Ll+NH3 in ethanol,14 

which wae later methylatea using methyl iodide and sodium 

hydride to give phyllanthln, absolutely identical (m.p., 

m.m.P.96' and I.R., (ti)~"+13.10. with natur&B sample, thus 

eatab1lehing the absolute configuration at C-2 and C-3 poel- 

tlons aa shown In IV. 



~0.24 New lignans from Phyllanthus niruri Lim. 1563 
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(11) HyPophsllanthln: 

Hypophyllanthln, which le a mlnor component, could be 

oxldised by alkaline permanganate to m-hemlplnlc aold (V) 

(12.5 mg. from 350 mg. identified by m.p., m.m.p.l74-bO, 

and I.R.) and I-methoxy 4,6-methylenedioxy benzolo aoid 

iVI)l" (4.85 mg. from 360 me;., Identified by m.P.150-lo 

and I.R.). Dehydrogenation of hypophyllanthln gave rise 

to a slightly impure product which has U.V.abaorptlon at 

225, 283, 292 and 306 7 oharaoteristlo of 1-phenyl naPa- 

thalenes, These reaction6 euggest that hyPophyllanthln ia 

a l-~henyl tetralin and nary be repreeented by VII. 
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The N.M.R. epeatnam (Table II) of hypophyllanthu 

whlah la olosely elmlIar to that of otcbain*, u~~equlvocaIIY 

suggeate 1-phenyl tetralln etructure (VII) with three are- 

matlc methoxyls aty6.12, 6.16, 8.20 and two allphatlc 

methoxyle at-ft3.62 and 8.70. The doublet at+ 7.24 1s 

lndlcatlve of the benmyIlc protons at C-112. The I.R. 

spectrum of hypophyllanthln contains a etrong band at 

936 cm-l oharaoterletlc of a methylenedloxy group along 

with other bands at 1368, 1268, 1124 and m24 cm-'. The 

presence of the above five metboxyls makes It dlfflcult to 

confirm the presence of the methylenedloxy group. 
16 The 

N.M.R. speotrum ln this regard, ehowed a pair of doublet8 

at y4.26 and 4.33 (J=1.20 c.p.8.) suggesting the presenoe 

Of a methylenedloxy group. Thle doublet clearly shows the non- 

equivalence of the two protons in the methglenedloxy group a~ 

In dlcentrln17 and otobaln' . Further,eetlmatlon of the 

methylenedloxy group follwlng the method of Beroza 
18 

I 
gave 

value8 of 1.13, 1.16 and 0.993 indicating one methylenedloxy 

group. 
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Table II - Hvwphvllanthln. 

c7values Multlpllclty Protons Aeslgnment 

3.27 Slnglet 3 8,5,8' - Ar. Ii 

3.65 Singlet 1 3' - Ar. H 

4.25,4.27 f A pair of 2 
4.33,4.36 doublete 

0-CH2-0 at 4',5' 

(J=1.2 cpe) 

6.82 Unresolved 1 4-H 
doublet 

'3.12,6.15 Singlets 9 3 - Ar.OMe 
8.20 

0.50 Doublet 4 
(J=7 cps) 

2l%, 30(-2-CH2 

S.tX3,6.70 singlets 8 2 - All. OMe. 

7.24 

a.04 

Doublet 2 1 - 
(J= 10 cps) 

CH2 

Broad multlplet 2 2.3 - 2Ii 

( H.M.R.Spectra taken in CDCl, at 60 megacyclee using tetra- 

methyl ellane as Internal standard 1. 

The unresolved doublet at l'S382 Is Certainly due to 

the doubly benzyllc proton at C-4. This absorption is very 

eimllar to that of thymol or p-cymene 18 and closely simulates 

that of otobalnS and seeangolln15. 

Further, the singlet at y3.65 may be assigned to a 

elngle aromatic proton at 3' in ring C and the absence of spin 

coupling indloates Its para position to the only existing 

proton at S'. These observations and the lsolatlons of 

m-hemlplnlo acid (V) and 2-methoxy-4,5-methylenedloxy benzolc 

acid (VI) are taken to confirm the structure VII for hypo- 

phyllanthln. Further work la In progreee. 
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