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Abstract-The structure of a new antibacterial biphenyl, atylosol, from A ~~~yl~~irjr frSneruia was elucidated as 3-hydroxy- 
~iso~ntenyl-5-me~uxybiphenyl. In addition, lupenone, lupeol and situsterol were also isslatcd. 

Atylosi’a ttinervia Gamble cv Major Pram. fLegu- 
minosae) is commonly distributed over Wester Ghats, 
Niligiri hills and Atapadi hills of Malabar at an altitude 
of about 3000 m [I]. Only two species A. l~uensis and 
A. sca~dmuties, &we been used in indigenous systems 
of medicine for rheumatism, biliousness and fever [2]. 
The alcoholic extract of A, trimwiu has been recently 
reported tu show antibacterial activity against BaciJJrrs 
subtilis and ~~~~~~~uc~c~ uureus and to have a central 
nervous depressant effect [33, which prompted chemical 
investigation of this plant. 

In the present chemical and biological studies, the 
total alcoholic extract concentrate was acidified and 
extracted with CHCl,. The acid solution was worked 
up to give a basic fractron which showed CNS depressant 
activity. The solid obtained from the CHCl, fraction, 
was macerated with hexane, and was found to contain the 
antibacterial activity present in the plant. This residue 
showed four spots un TLC, which were designated as 
A, 3, C and D in decreasing urder of !f values and the 
isolation of the pure substances was achieved by repeated 
CC separations on Si gel. The substance C, which 
exhibited activity at a concentration of 3.9 pg/ml, has 
been named atylusol. 

~~~~~ C (atylosol), colourless liqtid, C,,H,,U, 
(M+, m/e 2681, optically inactive, was indicated to be 
phenolicinnature andits IR spectrum showed absorptions 
at 3350 cm- ’ for OH, a broad band at 1595 due to 
aromatic ring 755, ‘700 for m~~~su~titut~ phenyl ring 
and 835 cm- 1 fur -CH=C- in the molecule, The PMR 
spectrum exhibited two vinylic Me single& at 6 1.28 and 
1.51, two benzylic protons as a doublet centred at 2.96 
(J = 6 Hz), one phenoxy Me singlet at X66, one OH 
pruton centred at 4,412, une ulefinic prutun as a multiplet 
at 4.9Q twu mellcoupled aromatic prutons as doublets 
(J = 2 Hz) centred at 6.06 and 6.20, and five protons as 
a sharp singlet at 7,13 ppm assignable to a phenyl ring 

Atylosul formed a monoacetyl derivative as a viscous 
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liquid, C,,H tU (M+, m/e 320) which showed a single 
peak on GLfi A band at 1750 cm- ’ indicated a phenolic 
UAc in the molecule which was confirmed by the appear- 
ance of a singlet at 2.08 ppm in its PMR spectrum. In 
addition, both the meta-coupled aromatic protons were 
deshielded by cu 0.35 ppm to 6.40 and 6.# ppm which 
indicated that phenolic OH was situated either or&u or 
puru to these aromatic protons. Thus, atylosal contained 
a mono-substituted phenyl ring coupled to another phenyl 
ring which cuntained a OH, a UCH,, two m&z-coupled 
protons and a 5 carbon side chain containing two vinylic 
Me groups. 

The catalytic hydrogenation of atylosol acetate yielded 
a dihydro derivative, C, H +03. Its PMR spectrum 
displayed a doublet (J = ‘!‘&) for two Me at 0.66 ppm, 
which contied them as viny& in atylosol. In addition, 
a complex multipiet centred at 1.23 ppm assignable to 
two CH, and one methine protons. The two benzylic 
protons now appeared upfeld as a triplet (J = 6 Hz) 
at 2.40 ppm indicating their allylic disposition and, there- 
fore, the side chain was established as an isopentenyl 
group. Further proof of this was obtained by ozonolysis 
of atylasol and identification of acetone in the reaction 
mixture as its DNP derivative, Atylusol was, therefore, 
a biphenyl derivative having a hydroxyl, a methoxyl and 
an isopentenyl group attached to one ring. 

The acetyl dihydroatylosol on treatment with BBr, 
yielded a dihydroxy derivative as a viscous liquid, 
CL7HZOQZ, devoid of UAc and UMe groups. Its IR 
spectrum shuwed strung absorption at 34UOcm-’ for 
OH. This product on acetylation, yielded a diacetyl 
derivative whose IR spectrum slmwed a band at 1770 
cm-l and in its PMR spectrum two singlets at 2.08 
and 2.10 ppm were assigned to two aromatic acetoxy Me 
and a singlet at 6.70 ppm to the two meta-coupled 
aromatic protons. Atylosol on treatment with CF,CUUH 
in CHCl, [4] or HCl in AcUH [S], remained unchanged 
ruling out the oz$ho disposition of OH and isopentyl 
side chain, but the treatment of amy1 atylusd with BBr 
yielded a pyrano derivative as a liquid, C 
m/e 254. Its IR spectrum did not show 0 

7H18U2, M’ 
A c absorption 

but a band at 3400 cm-’ showed the presence uf OH. 
Its PMR spectrum exhibited a singlet at 1.28 ppm fur a 
geminal Me on a carbon bearing an oxygen, a broad 
signal of a OH proton at 5.40 ppm and two mats-coupled 
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aromatic protons as a singlet at 6.16ppm in addition to 
other protons. Thus, the side chain was situated ortho to 
OMe. 

The pyrano derivative yielded a monoacetate as a 
oolourless liquid C H,,O,, M+ m/e 296 which showed 
a band at 1770 cm-‘for a phenolic OAc in the molecule. 
Its PMR spectrum exhibited a singlet for an acetoxy 
Me at 2.10 ppm and two m&z-coupled aromatic protons 
at 6.30 ppm as a result of deshielding by 0.24 ppm. 

Atylosol showed a positive Gibbs test due to the para 
position to OH being free. The optical inactivity of 
atylosol was indicative of the free ortho positions of the 
biphenyl chromophore which allowed free rotation of the 
rotamers. Taking into consideration the above data for the 
placement of the substituent groups, the structure of 
atylosol is assigned as 3-hydroxy-4-methoxy-S-iso- 
pentenyl-biphenyl (1). 

1 \ 
t 

Substance A (lupenone) mp 171”, C H 0, M+, m/e 
424, IR absorptions at 1710,1630,885 c%-‘,*was reduced 
with NaBH, to lupeol, mp 201°, which was found to be 
identical with substance B (lupeol) C,,H,,O, M+, 
m/e 426 (monoacetate, mp 210”). Substance D, mp 139” 
was identified as sitosterol. 

EXF’EBIMENTAL 

The reported mps are unccrr. PMR spectra were recorded at 
60 MHz in Ccl,; chemical shifts are expressed as 8 values in 
ppm relative to TMS. 

Isolation oj the constituents. The powdered plant (12 kg) was 
extracted with EtOH and the extract was coned under red. 
pres. The concentrate was acid&ad and extracted with CHCI,. 
The acidic aq. soln which showed Dragendorff’s positive spots on 
TLC was basiSed with NH,, to pH 9.0 and repeatedly extracted 
with CHCl,. The CHCI, layer was washed with H,O and coned 
to a dark green coloured residue (2.6 g) which showed CNS 
depressant activity (potentiation of barbital Na sleeping time 
in mice). It exhibited 3 spots, RE 0.46, 0.53 and 0.56 on TLC 
(neutral Also,) in CHCl,-MeOH (9:l) with Dragendorff 
reagent and gave a blue colour with FeCl,. The CHCI, extract 
was coned to a dark green residue (18Og) and macerated with 
hexane to give a soluble fraction (125 8) which showed maximum 
antibacterial activity. It (50 g) was, therefore, chromatographed 
over Si gel (1 kg). The hexane eluates showing spot A were re- 
chromatographed over Also, when the substance was eluted 
with hexaneX,H, (1:l) and crystallixed from EtOH mp 
171”,1 g. 

The subsequent hexane-C,H eluates showing spot B and C 
were rechromatogranhed over w 1.0,. when C,H, eluates gave 
the pure substan& i, crystallized f&m EtOH, t& 201”, 1.8 g. Acknowledgements-TIx authors thank Dr. 0. P. Srivastava for 
The CHCl. eluates contained substance C as the major soot and 
were con& and the residue (4.4g) was acetylated. ‘I& oily 

the biological data and Messrs B. B. P. Srivastava, R. K. Singh, 
R. K. Mukherji and K. P. Sircar for PMR, MS, IR spectra and 

reaction product was purilied by chromatography over Si gel GLC analysis, respectively. 

and the hexan+C,H, (1: 3) eluates yielded substance C acetate 
which on saponification with dilute alkali gave substance C as a 
colourless liquid (2 g). 

The C&H, eluates were coned and the residue (2.13 g) on 
crystallization with EtOH yielded substance D as colourless 
needles, mp 139” (0.5 g). 

Substance C (atylosol). It was obtained as a colourless viscous 
liquid and gave a blue.colour with FeCI,. IR vz cm-‘: 3350 
(OH). 2950. 1615 (sh). 1595. 1575 (shl 1450. 1425. 1345. 1150. 
i120;970,920,835,755 and’700. PMR: 6 128,1.51(3H each, s; 
Me), 296 (2H, d, J = 6 Hz, Ar-CH,-), 3.66 (3H, s, ArOMe), 

4.40 (lH, b, D,O exchangeable, OH), 4.90 (lH, m, -CH=C(), 

6.06and6.2O(lHeach,d,J = 2 Hz,Ar-H),7.13(5H,s,5 x Ar-H). 
MS m/e: 268 (M+), 253,225,211, 181, 165, 152,116,91 and 77. 

Atylosol acetate was obtained as a colourless liquid. On GLC 
(3X SE-30.150 x 4cm SS column. 210”. flow pressure 31 psi) it II 
showed a single peak having R, 7.7 min. IR ;E cm-‘: 2900, 
1750 (uhenolic OAd 1605. 1450. 1410. 1365. 1325. 1210. 1150. 
1120, i’O50,970,900,758,7d0and680. PMR: ii 1.30 and 1.55 (3H 
each, s, Me), 2.08 (3H, s, Ar-GCOMe), 3.1 (2H, d, J = 6 Hz, 

Ar-CH,-), 3.73 (3H, s, ArOMe), 5.0 (lH, m, -CH*(), 

64Oand648(1Heach,d, J = 2 Hz,Ar-H),7.15(5H,s, 5 x Ar-H). 
MS m/e: 310 (M+), 268,253,211,181,165,152,115 and 77. 

Reduction of atylosol acetate. Atylosol acetate (140mg) in 
EtOH was shaken with Pd/C (100 mg, 10 %) in H, atmosphere 
for 1 hr. The reaction mixture was filtered and coned to a 
viscous residue (138mg), R 0.8 (C,H,, AgNO, impregnated 
Si gel). IR ~“2 cm -I: 2960,1770,(OAc), 1590,1455,1415,1365, 
1330, 1205, 1135, 1050, 1010, 970, 900, 770 and 700. PMR: 
6 0.66 (6H, d, J = 7 Hz, 2 Me), 1.23 (39 m, Ar-CH,-C&- 
CH-), 2.06 (3H, s, ArGCOMe), 2.40 (2H, t, J = 6 Hz, Ar- 
C&--CH,), 3.7 (39 .s, ArOMe), 6.38 and 6.46 (1H each, d, 
J = 2 Hz, 2 x Ar-I-I), 7.13 (SH, s, 5 x Ar-H). 

BBr, treatment of dihydroatylosol acetate. Dihydroatylosol 
acetate (100 mg) in dry CHCl, (10 ml) was cooled to - 30” and 
BBr, (0.02 ml) was added. The reaction mixture was stirred at 
room temp. for 2 hr, diluted with H,O and extracted with 
CHCl which yielded a viscous residue (55 mg), R 0.3 (C H - 
MeO& 98:2). IR v:z cm-i: 3400,2960,2940,2866,1600,~4&, 
1365,1125,1005,840,770 and 700. 

Acetylation ofdihydromonohydroxyatylosol. The BBrsderived 
product (50 mg) was treated with Ac,O in C,H,N (0.5 ml) and 
kept overnight at room temp. It was worked up to give a colour- 
k vi~us~~sidue (55 mg), R 0.85 (C,H,-MeOH, 98:2). 

3020, 2960 28+0, 1765 (OAc), 1600 1460 
1365,??00,111~ 1020,915,895,755 and iO0. PMR: 6 0.66 (6H: 
J = 7 Hz, 2Me), 1.2 (2H, m, ArCH,-CI&-CH), 2.08 and 
2.10 (3H each, s, ArOCOMe), 2.35 (2H, m, Ar-C&--CH,), 
6.7 (2H, s, 2 x Ar-H), 7.2 (5H, s, 5 x Ar-H). 

Treatment of atylosol acetate with BBr.. Atylosol acetate 
(1OOmg) in dry CHCI, was reacted with“BBri (0.02 ml) as 
described above. This vielded a viscous residue (58 ma). R. 
0.15 (CsHs). IR v:r cm--i: 3420,3040,2990,2940,‘1615,160~ 
1450, 1150, 1025, 920, 845, 770 and 700. PMR: 6 1.28 (6H, s, 
-OC(Me),, 1.61 (2H, t, J = 7 Hz, Ar-CHs-CII,), 2.46 (2H, 
t, J = 7 Hz, Ar-C&-CH,), 5.4 (lH, d, D,O exchangeable, 
OH), 6.16 (ZH, s, 2 x Ar-H), 7.16 (5H, s, 5 x Ar-H). MS m/e: 
254 (M+), 210,198,180,140,114. 

Acetylation of dimethyl pyrunoatylosol. The product (50 mg) 
in C.H.N (0.5 ml) and Ac.0 (0.5 ml) were kent overninht at 
room’ tgmp.’ It gave a col&rl&s oil ‘(54 mg), k 0.5 (c H ). 
IR ~2: cm-i: 3040,2990,2940,1770, (OAc), 160& 1420, !3%, 
1325,1210,1140,1120,1030,930,900,865,770,760,700 and 680. 
PMR 6 1.30 (6H, s, 2Me), 1.63 (2H, t, J= 7H2, Ar-CH,- 
CH,), 2.10 (3H, s, ArOCOMe), 2.5 (2H, t, J = 7 Hg Ar-CI&- 
CH,), 6.40 (2H, s, 2 x Ar-H), 7.2 (SH, s, 5 x Ar-H). MS m/e: 
2% (M+), 254238,210, 198. 140 and 114. 
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