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Abstract—In addition to methyl palmitate, palmitic acid, stearic acid, ercosanoic acid, triacontanoic acid, hexatriacon-
tanoic acid, pentatriacontane, sitosterol and sitosterol-$-p-glucoside, two new compounds isolated from the rhizomes
of Panax pseudo-ginseng have been characterized as 14-hydroxyheneicosanoic acid and dotriacontanyl palmitate,

respectlvely, by physmo-chetmcal studies

INTRODUCTION

The Panax spp (Araliaceae), P ginseng and P quin-
quefolum have carrot-like roots, while P japonicus and P
pseudo-ginseng have long horizontally creeping rhizomes
[1] They are reported to be used as tonics and remedies
for various aillments Recent years have seen considerable
progress in the study of ginseng as the most important
non-specific resistance drug Since no work has been done
on P pseudo-ginseng, found in India, a detailed chemical
vestigation was undertaken

RESULTS AND DISCUSSION
Silica gel CC of the n-hexane fraction of the 709/

ethanol extracts furmished 11 compounds 1-11 Com-
pound 10, mp 84° showed IR bands for a hydroxyl group
at 3400cm~! and a carboxyl group at 1705 and
2500-3000cm ™! Its long-chain nature was revealed by
the presence of bands at 2920, 2840, 1455 and 715cm ™!
The mass spectrum of the compound had a [M]* at m/z
342 suggesting the molecular formula as C,,H,,0; The
significant 10ns at m/z 45, 60 and the loss of 60 mass units
from the [M]* to give an 10n at m/z 282 were character-
istic of a terminal carboxyl group The 10n at m/z 60 was
due to McLafferty rearrangement [2] involving S-fission
of the carboxyl function The rest of the mass spectrum
consisted of two series of 1ons resulting from cleavage of a
C-C bond with retention of charge either on an oxygen-
containing fragment or on the alkyl fragment (see
Expenimental) The location of the hydroxyl group at C-
14 was determuned from the prominent a-fission 10ns
obtamned at m/z 243, 213, 129 and 99 The 'H NMR
spectrum of 10 showed a triplet, J = 6 Hz at 42 24 for a
methylene group adjacent to the carboxyl group and a
multiplet at 43 26 for the -CH(OH)- proton The above
data were best accommodated by the structure of 14-
hydroxyheneicosanoic acid (10)

Compound 2, mp 85° had IR absorption bands at 2910,
2840, 1455, 720, 710 (long chan), 1380 (methyl),
1725cm™"! (ester group) The mass spectrum of this
compound displayed an [M]* at m/z 704 suggesting the
molecular formula as C,sHgsO, Alkaline hydrolysis of
this ester yelded an acid, mp 65°, [M]* m/z 256,
C,6H3,0,, identified as palmitic acid by comparison with

an authentic specimen, and an alcohol, mp 86° identified
as dotnacontanol by companson with an authentic
sample [3] Compound 2, therefore, was characterized as
dotnacontanyl palmitate

Compound 1, mp 71°, was 1dentified as pentatriacon-
tane by IR, mass spectrometry and comparison with
authentic material [4] Compound 3 was hydrolysed to
give palmitic acid and 1dentified as methyl palmitate by
comparison with authentic material (IR, mass spectrum
and co-TLC) Compounds 4, mp 65°, 6, mp 70°, 7, mp 75°,
8, mp 90° and 9, mp 88° were 1dentified as palmtic acid,
stearic acid, eicosanoic acid, triacontanoic acid and hexa-
triacontanoic acid, respectively, by comparison with auth-
entic samples, whereas compounds 5, mp 137° and 11, mp
280-285° were 1dentified, respectively, as sitosterol and its
B-D-glucoside

EXPERIMENTAL

Mps are uncorr IR spectra were recorded in KBr and
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TMS as int standard TLC was carned out on silica gel G i at
least three different solvent systems and the spots were visualized
by exposure to I, vapour Plant matenal was collected from the
Tung area of Darjeehing, West Bengal and identified 1n the
Botany Department of this Institute where a voucher specimen
has been deposited

Extraction and 1solation of compounds Dned and powdered
rhizomes (268 g) of P pseudo-ginseng Wall were extracted with
EtOH (709, 9 x 600 ml) The solvent was removed n vacuo and
the residue dissolved in EtOH (709, 300ml) It was then
extracted successively with n-hexane (6 x 200 mi) and n-BuOH
(7 x 200 ml) Removal of solvent from the hexane extract gave a
residue (3 g) which was chromatographed over siica gel (65 g,
60~120 mesh, BDH) Elution was carried out in hexane,
hexane-C¢Hg (3 1, 1 1, 1 3), CgHg, C¢Hs—CHCl; (3 1, 1 1,
1 3), CHCl;, CHCl;-MeOH (19 1) and MeOH Fractions
(25 ml each) were collected and each was momtored by TLC

Pentatriacontane (1) Removal of solvent from hexane frac-
tions {1-4) afforded a residue, 5 mg, mp 71° (Me,CQ), identified
by mmp, co-TLC, IR, MS

Dotriacontany! palmitate (2) Removal of solvent from hexane
fractions (6-14) furnished a residue, 17 mg, mp 85° (Me,CO)
IR vy, cm™! 2910, 2840, 1725, 1455, 1380, 1250, 720, 710 MS
m/z (rel nt) 704[M]"* (C,3HgsO,) (0 2), 448 (2), 420 (4), 257 (1),
256 (2), 127 (27), 113 (32),99 (37), 85 (67), 71 (83), 57 (100), 43 (58)
The compound (10 mg) was refluxed with 59, EtOH-KOH
(10 ml) for 5 hr At the end of the reaction the mixture was diluted
with H,O (50 ml) and extracted with Et,O (4 x25ml) The
extract was washed with H,O (2 x 25 ml) and dried (Na,SO,)
Removal of solvent gave a residue, mp 86° (Me,CO-hexane),
identified as dotracontanol (mmp, IR, MS, co-TLC) MS m/z
(rel int) 448 [M — H,0]* (1),420[M —46]" (2),392 (1), 364 (1),
336(1),308 (1),280(1), 252 (1),224 (2), 196 (2), 168 (3), 140 (5),127
(8), 113 (8), 99 (10), 85 (35), 71 (55), 57 (100), 43 (80), 41 (30) The
aq layer remaining after the above extraction was acidified with
dil HCI and extracted with Et,O (4 x 25 ml) The extract was
washed with H,O (2 x 25 ml) and dried (Na,SO,) Removal of
solvent provided a residue, mp 65° (CHCl;-MeOH), identified as
paimitic acid (mmp, IR, co-TLC, MS) IR v, cm ™" 3000-3500,
2910, 2840, 1700, 1460, 1285, 930, 720, 710 MS m/z (rel int) 256
[M]* (C16H3203) (3), 196 [M —60]" (5), 73 (100), 60 (99), 45
(12), 44 (5)

Methyl palmitate (3) Eluates from hexane-C¢Hg (3 1) frac-
tions (16-24) when freed of solvent gave a viscous residue, 20 mg
MSm/z (rel int) 270[M]* (C;,H3,0-) (10), 256 (1), 241 (5), 239
(4), 227 (10), 213 (4), 211 (1), 199 (9), 185 (9), 171 (8), 157 (5), 143
(10), 129 (10), 115 (8), 101 (10), 87 (99) 74 [CH,=C(OH)OMe]*
(99), 59 (25), 55 (90), 43 (100) It was1dentified by IR, co-TLC and
hydrolysis product, mp 65°

Palmitic acid (4) Hexane—CgHg (1 1) fractions (57-72) pro-
vided a residue, 15 mg, mp 65° identified by co-TLC, mmp, IR,
MS

Short Reports

Suosterol (S) Eluates (75-96) from hexane—C¢H; fractions
(1 1,1 3)afforded a residue, 50 mg, mp 137° identified by mmp,
co-TLC, IR, MS

Stearic acid (6) Removal of solvent from CysHg fractions
(108-118) gave a residue, 10 mg, mp 70° (MeOH). MS my/z (rel
mnt) 284 [M]* (CsH360,) (1), 240 (1), 239 (1), 224 [M - 60]*
(1), 60 (12), 57 (100), 55 (65), 46 (80), 45 (70), 44 (8), 43 (88) It was
identified by co-TLC, mmp, IR

Eicosanoic acid (7) Fractions (121-132) from CgHg eluates
furmished a residue, 15 mg, mp 75° (CHCl;-MeOH) MS m/z (rel
mnt) 312 [M]" (C0Hso02) (5), 268 [M—44]* (3), 267 [M
—45]* (2),252[M —60]* (3),60(12), 57 (46), 55 (100), 45 (28), 44
(20), 43 (80) It was identified by mmp, co-TLC, IR

Triacontanoic acid (8) Fractions (133-142) eluted from CqHg
provided a residue, 10 mg, mp 90° (CHCl;—MeOH) identified by
mmp, IR, co-TLC MS m/z (rel int) 452 [M]* (C30Hg00;) (1)

Hexatriacontanoic acid (9) Eluates 144-164 from CgHq—
CHCI; (3 1) gave a residue, 5Smg, mp 88° (CHCl;-MeOH)
identified by mmp, co-TLC, IR MS m/z (rel mnt) 536 [M]*
(C36H120,) (3)

14-Hydroxyheneicosanoic acid (10) Removal of solvent from
Ce¢Hg—CHCly (1 1) fractions (165-184) afforded a residue,
21 mg, mp 84° (CHCl;-MeOH) IR v, cm™* 3400, 2500-3000,
2930, 2840, 1705, 1455, 1370, 1240, 1160, 715 'H NMR 6080
(3H, t, J = 6 Hz, H3-21), 1 20 (30H, brs, (CH,),5), 224 (2H, t, J
= 6 Hz, H,-2),2 08 (4H, m, H,-13, H,-15), 3 26 (1H, m, H-14) MS
m/z (rel mt) 342[M]* (C,; H,,0,) (1), 282 (1), 243 (6), 213 (10),
129 (15), 101 (8), 99 (8), 87 (B), 85 (12), 73 (35), 71 (30), 60 (30), 59
(11), 57 (65), 45 (18), 44 (21), 43 (88), 41 (100)

Sutosterol-f-p-glucoside (11) Fractions obtained from MeOH
cluates were freed of the solvent to provide a residue, 10 mg, mp
280-285°, identified by IR, MS, co-TLC, mmp and from hydroly-
s1s products
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