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Linolein-2-Stearin Phosphate and Linolenic Acid 3-D-Glucoside:
The Newer |solates of Alpinia galanga Rhizomes
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Alpinia galanga willd rhizome on chemical analysisand sequential
chromatography explored two newer compounds, Linolein-2-stearin
phosphate and linolenic acid B-D-glucoside. Structures of newer com-
poundswere el ucidated by various spectral techniques (UV, IR, '"H NMR,
BC NMR and MS).
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INTRODUCTION

Perennial herb Al pinia galanga belonging to Zingiberaceae family, mainly exists
in the warmer parts of Asia, known with the common name greater galangal**. The
genusAlpiniaiswell known to contain various essential oils such as cineole, methyl
cinnamate, myrecene, methyl eugneol. and various flavones like galangin, alpinin,
kampferide and 3-dioxy-4-methoxy flavone>’. Alpinia galanga is known to possess
antimicrobial activity?, antioxidantactivity®, antifungal activity™, anticancer activity™
and gastroprotective activity™. The present investigation reports linolein-2-stearin
phosphate and linolenic acid B-D-glucoside isolated from rhizomes of Alpinia
galanga. The method and isolated compounds in the present investigation is reported
for first time.

EXPERIMENTAL

The dried rhizomes of Alpinia galanga (Zingiberaceae), collected in Pusad
province of Indiawere identified by Prof. Alka Chaturvedi Deparment of Botany,
Nagpur, India. A voucher specimen is deposited in the Natural Medicine Research
Center of this Ingtitute.

Column chromatography and thin layer chromatography**** were carried out
using silicagel 60-120 mesh (Hi media) and silicagel G (Hi Media), respectively.
IR spectra of the newly isolated compounds were recorded in a Jasco IR spectro-
photometer using KBr pellet. The FT-NMR spectra (Bruker) were recorded using
CDCl; as solvent and TMS as internal standard.
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M ethanolic extraction and isolation of compoundsusing column chromato-
graphy: Dried, ground rhizome of Alpinia galanga (3000 g) was defatted with
petroleum ether and successively extracted with methanol using soxhlet apparatus.
The methanolic extract was evaporated to yield a dark brown solid (35 g), which
was subjected to Si-gel CC (100-120 mesh) eluted with, ethyl acetate:methanol
(9:1) to yield compound AG-14 (247 mg, 0.705 % yield) and compound AG-15
(268 mg, 0.69 % yield). The purity of eluted compound was tested using thin layer
chromatography developed in solvent system of ethyl acetate:acetone (49:1) and
ethyl acetate:methanol (9.9:0.1) for compounds AG-14 and AG-15, respectively.

Compound AG-14: Linolein-2-stearin phosphate: Brown coloured semisolid
mass, UV Amax (MeOH) : 257 nm; IR (KBr, cm™): 3430, 1725, 1640, 1610, 1451,
1383, 1262, 1167, 1117, 828, 719; '"H NMR (DM SO-d¢) &: 6.70 (2H, m, H-7', H-
99, 5.32 (2H, m, H-6', H-10", 3.72 (1H, m, C-2), 3.57 (2H, m, C-3), 3.11 (2H, m,
C-1),2.77 (2H,dd, J= 7.1, 7.1, C-2), 2.55 (2H, d, J = 4.8 Hz, C-2"), 2.17 (2H, m,
C-8"),1.98 (2H, m, C-5'), 1.84 (2H, m, C-11"), 1.48 (2H, m, CH,), 1.23[44 H, brs,
22 x (CHy)], 0.85 (3H, t, J = 6.1 Hz, C-18), 0.82 (3H, t, J = 6.1 Hz, C-18"); °C
NMR (DMSO-ds): 174.45(C-1), 172.36 (C-1"), 129.63 (C-6'), 127.72 (C-7"), 115.76
(C-9), 115.27 (C-10'), 76.52 (C-2), 70.59 (C-3), 63.19 (C-1), 55.52 (C-2'), 55.49
(C-2"), 33.65 (CH,), 31.27 (CH,), 28.99 (19 X CH,), 28.68 (CH.), 28.54 (CHy,),
26.57 (CH,), 24.46 (CH,), 22.07 (CH,), 13.9 (CH;-18 and CH3-18"); FAB-MS m/
z (Relativeintensity): 700 [M]" (CseH7305P) (1.1), 356 (42.8), 267 (33.2), 263 (10.5).

Compound AG-15: Linolenic acid B-D-glucoside: Brown coloured semi-
solid mass, UV Ama (MeOH): 256 nm; IR (KBr, cm™): 2921, 2851, 1712, 1642,
1509, 1453, 1383, 1263, 1112, 835, 721; '"H NMR (DMSO-ds) &: 6.69 (2H, m, H-
12,H-13), 5.28 (2H, m, H-10, H-15), 5.26 (2H, m, H-9, H-16), 4.63 (1H,d,J=7.1
Hz, H-1Y), 4.42 (1H, m, H-5), 3.97 (1H, m, H-3), 3.58 (1H, m, H-2), 3.37 (1H, m,
H-4),3.22 (1H, d, J = 11.3 Hz, H-6'a), 3.19 (1H, d, J = 11.3 Hz, H-6'b), 2.53 (2H,
m, H-2), 2.49 (2H, m, H-11), 2.26 (2H, m, H-14), 2.14 (2H, m, H-8), 1.96 (2H, m,
H-17), 1.47 (2H, m, CH,), 1.20 [8H, brs, 4 x (CH,)], 6.81(3H, t, J = 6.3 Hz, CHz-
18); *C NMR (DM SO-ds): 174.44 (C-1), 129.65 (C-8), 129.51 (C-9), 127.73 (C-
12),127.03(C-13),115.91 (C-15), 115.38 (C-16), 105.63 (C-1"), 76.91 (C-5"), 73.51
(C-2), 72.61 (C-3), 70.74 (C-4'), 63.21 (C-6"), 55.63 (C-2), 51.45 (C-11), 33.77
(C-14), 31.53 (C-8), 31.08 (C-17), 29.33 (2 x CH,), 28.85 (CH,), 25.27 (CH,),
22.28 (CH,), 13.87 (Me-18); FAB-MSm/z (Relativeintensity): 440[M]* (CxH407)
(1.1), 277 (10.3), 249 (21.6), 220 (71.5).

RESULTSAND DISCUSSION

Compound AG 14, designated as linol ein-2-stearin phosphate was obtained as
brown col oured semisolid mass from solvent system of ethyl acetate:methanol (9:1)
as eluant. AG-14 decolourized bromine water and produced foam on saponification.
The IR (cm™) spectrum of AG-14 exhibited characteristic absorption bands for
hydroxyl group, ester, unsaturation and long aliphatic chain at 3430, 1725, 1451,
719 and 828.
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The mass spectrum of compound AG-14 exhibited a molecular important ion
peaks at m/z 700 corresponding to a molecular formula of glyceride phosphate
(CaoH7305P). Theformation of the prominent fragmentsof m/z 267 [CO (CH_)1sCH3]*
suggested presence of stearyl group at C-2. The *H NMR spectrum of compound
AG-14 displayed two multipletsat 6 6.70 and 5.32 corresponding to each two vinylic
protons of C-7', C-9' and C-6', C-10', respectively. A 1 proton multiplet at & 3.72
was ascribed for carbinol proton of C-2. Two multipletsat & 3.57 and 3.11, accounted
for 2 protons of each oxygenated methylene unit at C-3 and C-1, respectively. A 2
proton doublet of doublet at 6 2.77 (J = 7.1 Hz) and atwo proton doublet at 6 2.55
(J=4.8 Hz) were associated with the oxygenated methylene protons of C-2' and C-2",
respectively. Two three proton tripletsat 6 0.85 (J=6.1 Hz) and 0.82 (J = 6.1 HZ)
were accounted C-18' and C-18" primary methyl protons, respectively. Theremaining
methylene protons resonated at o 2.17 (2H), & 1.81 (2H), & 1.48 (2H) and & 1.23
(44H). The *C NMR spectrum of compound AG-14 showed important signals for
ester carbons at  174.45 (C-1") and 172.36 (C-1"). Vinylic carbons exhibited signals
at 6 129.63 (C-6'), 127.72 (C-7'), 115.76 (C-9) and 115.27 (C-10'). The signals
resonating at & 13.9 was assigned to terminal methyl carbons C-18' and C-18".
Acid hydrolysisof compound AG-14 yielded stearic acid and linolein (TL C compa-
rable). On the basis of forgoing discussionsthe structure of AG-14 has been elucidated
as glyceryl 1-linoleate-2-stearate phosphate.
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3-(Phosphonooxy)-2-(stearoyloxy)propy! octadeca-6,9-dienoate

Compound AG-15, designated aslinolenic acid 3-D-glucoside was obtained as
brown col oured semisolid mass from solvent system of ethyl acetate:methanol (9:1)
as eluant. AG-15 decolourized bromine water indicating unsaturated nature of the
molecule. AG-15 gave positivetestsfor glycosides. The IR (cm™) showed the charac-
teristic absorption bands for carboxyate group, unsaturation and long (aliphatic)
chainat 1712, 1642 and 835, 721, respectively. The mass spectrum of AG-15 displayed
amolecular ion peak at m/z 440 consistent to the molecular formula of an unsaturated
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fatty acid glyceride (CxH4005). It indicated four double bond equivalents; three of
them were adjusted to the vinylic linkages and one to the carboxylate group. The
'H NMR spectrum showed the 3 (2 proton) multiplets at & 6.69, 5.28 and 5.26
assigned to vinylic carbons of (C-12, C-13), (C-10, C-15) and (C-9, C-16) protons,
respectively. A 1 proton doublet at 6 4.63 with coupling interaction of & 7.1 Hz was
ascribed to anomeric C-1". Two (1 proton) doublets at 6 3.22 (J = 11.3 Hz) and
3.19 (J = 11.3 HZ) were attributed to oxygenated methylene protons. The remaining
sugar protons resonated as multiplets between 6 4.42-3.37. A two proton multiplet
at & 2.53 was accounted C-2 methylene protons adjacent to the carboxylate ion.
Four (2 proton) multiplets at 6 2.49, 2.26, 2.14 and 1.96 were associated with the
methylene protons adjacent to the vinylic carbons. A three proton triplet at & 0.81
(J=6.3Hz) wasaccounted for C-18 primary methyl protons. Theremaining methylene
protons signals appeared at & 1.47 (2H) and & 1.20 (8H). The *C NMR spectra of
AG-15 displayed signals for carboxylate carbon at & 174.44 (C-1). The vinylic
carbons exhibited their peaks at & 129.65 (C-10), 129.51 (C-9), 127.73 (C-12),
127.03 (C-13), 115.91 (C-15) and 115.38 (C-16). The peaks at 6 13.87, 105.63,
76.91-63.21 and 55.63-22.28 corresponds to methyl carbon (C-18), anomeric carbon
(C-1"), remaining sugar protons and methylene carbons. Acid hydrolysis of AG-15
yielded linolenic acid and D-glucose. On the basis of these evidences the structure
of AG-15 hasbeen formulated as octadeca-9,12,15-trienoic acid-3-D-glucopyrano-
side. (This compound isfirst time isolated and reported).

18 16 14 12 10 8 6 4

3,4,5-Trihydroxy-6-(hydroxymethyl)-tetrahydro-2H-pyran-2-yl)octadeca-
9,12,15-trienoate
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