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ABSTRACT

A tetrahydroisoquinolic acid glycoside identified as 1,1-dimethyl-6,7-dihydroxy-1,2,3,4-tetrahydroxyisoquinolin-3-
oic acid a-6-p-D-galactopyranosyl-(1—2)-4-D-galactopyrano- side (mucunatetrahydroisoquinolinic  acid
digalactoside) and n-tetracosan-1, 15 £ -diol (mucunatetracosandiol) have been isolated as new phytoconstituents
from the seeds of Mucuna pruriens Baker (Papilionaceae) along with the known compounds n-henetriacontane, 1,1-
dimethyl-1,2,3,4-tetrahydroisoquinoline-3-oic acid, g-sitosterol and its -D-glucopyranoside. The structures of all
the isolated compounds have been elucidated on the basis of spectral data analyses and chemical reactions.
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INTRODUCTION

Mucuna pruriens Baker; synM. prurita Hook (Papilionaceae), commonly known as kaunahaagupta or velvet
bean, is an annual herbaceous, large climber fthwmedighout India among bushes and hedges in daagepland
scrub jungles. It is useful as a green manure amdrccrop; its pods and young leaves are consurmeggetable
and fodder [1]. In Ayurveda, its seeds are prescriis an anthelmintic, aphrodisiac, astringengtie& and tonic,
to treat cholera, delirium, impotence, gonorrhdeacorrhoea, scorpion sting and to improve vita[@y4]. The
seeds are used to prepare formulations for manageshageing, rheumatoid arthritis, diabetes, niadertility and
nervous disorders. The seeds contained fattyBesltosterol and flavone glycosides [5,6], alkalojdg DOPAJ[8]
and N-glycans [9]. The present paper describesigblation and characterization of a new alkane diotl a
tetrahydroisoquinolinic acid along with four knowhytoconstituents from the seedsvbfpruriens.

MATERIALSAND METHODS

The melting points were determined on a Perfit mglpoint apparatus and are uncorrected. The IRtsp&vere
recorderd on KBr pellets using Jasco FT-IR-500@rimsent (FTS 135, Hongkong). The UV spectra weensed
in methanol on Lamda Bio 20 spectrophotometer. *Fh&MR (400 MHz) and®*C NMR (75 MHz) spectra were
recorded on a Advance DRX 400, Bruker SpectrosBime{nstetten, Germany) in CDGInd TMS as an internal
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standard. The mass spectra were measured in FéiBaton mode with a JEOL-JMS-DX 303 (Peabody, MA,
USA). Silica gel G (60-120 mesh, Qualigens, Mumiadlia) was used for column chromatography. Siteh G
(Qualigens, Mumbai) was used for analytical TLC.otSpwere visualized by exposure to iodine vapoUrg,
radiation and by spraying reagents.

Plant material

The seeds oM. pruriens (3 kg) were purchased from Khari Baoli market, ibelnd identified by Prof. M. P.
Sharma, Taxonomist, Department of Botany, Facultgaence, Jamia Hamdard, New Delhi. A voucher spec
no. PRL/JH/04/30 is deposited in the herbariumrheffaculty of Pharmacy, Jamia Hamdard, New Delhi.

Extraction

The air dried defatted seeds (3 kg) were coarselydpred and extracted with ethanol in a Soxhletegtps for 40
hours. The ethanolic extract was concentrated taika dark viscous mass. Small portion of the e=ttwas
analyzed chemically to determine the presenceffd@rdint chemical constituents.

Isolation

The viscous dark brown mass of the ethanol extvastdissolved in minimum amount of methanol andedskd on
silica gel (60-120 mesh) to form a slurry. The gluvas air-dried and chromatographed over silicacgéumn
packed in petroleum ether. The column was eluteld petroleum ether, mixture of petroleum ether amidroform
(9:1, 3:1, 1:1 and 1:3), pure chloroform and fipafiixture of chloroform and methanol (99.5:0.5,9919:1, 19:1,
9:1, 4:1, 3:1, 1:1). Various fractions were colegtseparately and matched by TLC to check homoter&milar
fractions (having same;Ralues) were combined and crystallized. The isdlatompounds were recrystallized to
get the following compounds:

n-Henetriacontane (1)

Elution of column with petroleum ether-chloroforn®:1) afforded colourless amorphous powder If
recrystallized from acetone-methanol (1:1);:R.23 (rhexane); 150 mg (0.005% yield); m. p. : 62%6%4; FAB-
MS m/z (rel. int) 436 [M] (Cs:Hes) (1.3).

M ucunatetracosandiol (2)

Elution of the column with petroleum ether-chlonofo(1:1) gave colourless crystalline mass2pfecrystallized
from methanol. R 0.73 (CHC}-MeOH, 4:1); 94.3 mg (0.003% yield); m. p. :11241°C; IR (KBr)vmax 3417,
3380, 2924, 1607, 1525, 1396, 1296, 1244, 1057 ch68 'H NMR (DMSO-d): & 3.76 (1H, m, w,=16.7 Hz, H-
15), 3.10 (2H, m, K1), 1.35 (2 H, m, Ch), 1.31 (2 H, m, CH), 1.29 (2H, m, Ch), 1.26 (2 H, m, CH), 1.23 (32 H,
brs, 16xCH), 0.82 (3 H, t, J=6.0 Hz, Me-24YC NMR (DMSO-@): § 73.12 (C-15), 63.01 (C-1), 45.27 (C-14),
45.05 (C-16), 30.56 (3xCH 29.66 (CH), 28.68 (CH), 27.27(CH), 20.15(CH), 14.28 (CH-24); FAB-MS m/z :
370 [M]"(Co4Hs002) (18.9), 257 (21.3), 157 (33.6); HR-FAB-MS: 37106 M+H]" (Calcd for G4Hs:0, 371.6609).
Acetylation of2 (15 mg) with acetic anhydride (5 ml) and pyrididen{l) yielded diacetyl derivative, m.p.: 97-88
and IRVmax 1733, 1725 cify m/z : 454 [M](CygHss Os).

M ucunatetr ahydroisoquinalinic acid (3)

Elution of the column with chloroform furnished oatless crystalline mass 8f recrystallized from methanol.s R
0.8 (toluene-ethyl acetate-formic acid; 5:4:1);512g (0.004% yield); m. p.: 180-182; UV (MeOH)Apax 260 nm
(log €-5.7); IR (KBF) vmax : 3310, 3200, 1702, 1509 &mH NMR (CDC}) : § 7.23 (1H, dd, J=7.2, 3.0 Hz, H-8),
7.20 (1H, m, H-7), 7.11 (1H, dd, J=7.83, 2.1 Hz5}-7.08 (1H, m, H-6), 3.69 (1H, dd, J=6.9, 7.2 Hz3), 2.45
(1H, d, J=7.2 Hz, K4a), 2.39 (1H, d, J=6.9 Hz,,Hb), 0.90 (3 H, brs, Me-10), 0.88 (3H, brs, Me: ¥ NMR
(CDCly): 6 45.01 (C-1), 44.90 (C-3), 30.14 (C-4), 140.84 @);4127.25 (C-5), 129.35 (C-6), 129.37 (C-7),
127.36(C-8), 136.94 (C-8a), 180.65 (C-9), 22.37.03-18.07 (C-11); FAB-MS m/z : 205 [M]Cy,H1sNO,) (22.1).

B-Sitosterol (4)

Elution of the column with chloroform-methanol (49:afforded colourless crystalline mass4pfrecrystallized
from methanol. R: 0.52 (CHC}-MeOH, 19:1); 103 mg (0.003% yield); m.p. : 1381E; (C-29); FAB-MS :
414[M]" (Co9Hs00) (5.3), 399 [M-Me], 396 [M-H,0]", 381, 354, 273, 255, 83 and 69.
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B-Sitoster ol-3-p-D-glucopyranoside (5)

Elution of the column with chloroform-methanol (Y ydelded colourless crystalline mass%frecrystallized from
methanol. R: 0.54 (CHCI-MeOH, 4:1); 98.9 mg (0.003% yield); m. p. : 28822C; FAB-MS m/z : 577[M +1]
(6.8), 413 [M-glucosé]

M ucunatetrahydroisoquinolinic digalactoside (6)

Elution of the column with chloroform-methanol (B:8ave brown amorphous mass &f recrystallized from
methanol. R: 0.66 (CHC}-MeOH, 1:1); 197 mg (0.006% yield); m. p.: 220-221 UV (MeOH) Ay 246 nm (log
5.6); IR (KBr)vmas 3366, 3122, 2950, 1698, 1630, 1525, 1391, 1324411069, 807 cth *H NMR (DMSO-d;): &
6.64 (1H, brs, H-5), 6.56 (1H, brs, H-8), 5.19 (11J=7.1 Hz, H-1’), 4.95 (1H, d, J=7.0 Hz, H-14)26 (1H, m, H-
5%, 4.19 (1H, m, H-5"), 3.90 (1 H, dd, J = 7.1564z, H-2"), 3.80 (1 H, dd, J=7.01, 6.7 Hz, H-23)77 (1H, m, H-
4’), 3.56 (1H, m, H-4"), 3.45 (1H, m, H-3"), 3.41K, m, H-3"), 3.16 (1H, d, J=8.4 Hz,,}#'a), 3.11(1H, d,
J=8.4Hz, H-6'b), 3.00 (2H, brs, K6"), 2.82 (1H, dd, J= 9.5, 5.3 Hz, RHB 2.77 (1H, brs, NH-2), 2.52 (1H, d, J=
9.5 Hz, H-4p), 2.48 (1H, d, J= 5.3 Hz, #4a), 0.95 (3H, brs, Me-10), 0.91 (3H, brs, Me-15C NMR (DMSO-q)

: 8 55.76 (C-1), 51.29 (C-3), 29.45 (C-4), 124.48 (4E0)5.33 (C-5), 144.90 (C-6), 144.42 (C-7), 113(€C88),
123.23 (8a), 180.28 (C-9), 18.28 (C-10), 18.25 (¢-104.08 (C-1"), 82.57(C-2’), 69.89(C-3"), 72.&74"), 74.33
(C-5"), 62.19 (C-6"), 91.79(C-1"), 72.33(C-2"), &¥(C-3"), 70.81(C-4"), 77.15(C-5"), 60.52 (C-6")AB-MS m/z

: 561[M]" (CaH3sNOwy ) (5.2), 381 [M-glucosé[15.3), 220 (17.2), 205(12.5), 175 (11.8); HR-FABM
562.5409[M+HJ (Calcd for GsH3gNOy,562.5411). Compounfl (25 mg) was heated with 1N HCI (2 ml) in 80%
ethanol (5 ml) on a steam bath for 1 hr. After isuark up dihydroxytetrahydroisoquinolic acid, M37 [M]'
(C1,H1sNOy) and D-galactose (co-TLC comparable) were obtained

RESULTSAND DISCUSSION

Compoundsl, 3, 4, and5 are the known phytoconstituents identified as nefitéacontane, 1,1-dimethyl-1,2,3,4-
tetrahydro-isoquinoline-3-oic acifl;sitosterol [10] an@-sitosterol-3B-D-glucopyranoside [10], respectively.

Compounds2, named mucunatetracosandiol, was obtained as rtedsuamorphous mass from petroleum ether-
chloroform (1:1) eluents. It did not respond tadattromethane and bromine water tests indicatatgrated nature
of the molecule. It formed acetyl derivative ontgtaion suggesting the presence of primary or sdaoy hydroxyl
groups. lts IR spectrum displayed characteristisogtion bands for hydroxyl groups (3417, 3380"¢mnd for
long aliphatic chain (768 cf. Its mass spectrum exhibited a molecular ion peakn/z 370 corresponding to
molecular formula of & aliphatic diol, G,Hs¢O,. The prominent ion fragments at m/z 157 [Q&H,)sCHOH]" and
213 [M - 157] aroused due to;6C; fission supporting the location of the hydroxybgp on Gs position. ThetH
NMR spectrum o2 exhibited a one-proton multiplét 3.76 with half width of 16.7 Hz and a two-protoroad
signal até 3.10 assigned ta-oriented carbinol H-15 and hydroxymethylenglHprotons, respectively. The large
coupling interaction of 16.7 Hz suggestedrientation of the H-15 carbinol proton. The otineethylene protons
appeared as two-proton each multiplet$ at33, 1.31, 1.29, 1.26 and broad signal 4t23 (32 H). The primary
methyl protons Me-24 resonated as a three-protipfetrat 5 0.82 (J=6.0 Hz). ThéC NMR spectrum of2
displayed signals aé 73.12 andd 63.10 for C-15 carbinol and C-1 hydroxymethylersgbons, respectively,
methylene carbons frona 45.27 to 20.15 and primary C-24 methyl carboi &#.28. The absence of any signal
beyonds 3.76 in the'H NMR spectrum and 73.12 in thé*C NMR spectrum supported the saturated natureeof th
molecule. Acetylation o yielded diacetyl derivative. Based on these evidenthe structure &f was established
as n-tetracosan-1, JBdiol. This is a new aliphatic diol.

OH
24 '15 1 2
CHjz (CHy)g - CH (CH,)13 CH, OH

Compound6, named as mucunatetraisoquinolinic acid digalagegsivas obtained as a brown amorphous powder
from chloroform-methanol (3:2) eluants. It gaveeefensces with sodium bicarbonate solution and dargreen
colour with ferric chloride indicating the presenoé the carboxylic and phenolic groups in the maoleg
respectively. Its IR spectrum exhibited charactierisbsorption bands for hydroxyl groups (3366 §maromatic
ring (1630, 1525 cf), carboxylic group (1698 c) and secondary amine (3122, 1314n0On the basis of its
FAB mass and®C NMR spectra the molecular ion peak of 6 washéisteed at m/z 561 consistent with the
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molecular formula of a tetrahydroisoquinolic adiglycoside, G;HssNOy4. The ion peaks arising at m/z 381 [M-
CgH104] ", 220 [M-Cy,H,014 ", 205 [220-Me] and 175 [220-COOH]suggested the existence of a diglycoside unit
in the molecule. ThéH NMR of 6 displayed two one-proton broad singletssd.64 and 6.56 assigned to para-
coupled aromatic protons H-5 and H-8, respectivelyo one-proton doublets &t5.19 (J=7.1 Hz) and 4.95 (J=7.0
Hz) were ascribed to anomeric protons H-1" and Hr&%pectively. Other sugar protons resonated lestdvd.26-
3.00. A one-proton broad signal®®.77 was assigned to secondary amine protonsieApeoton double doublet at
8 2.82 with coupling interactions of 9.5 and 5.3 Was accounted to-oriented H-3 methine proton. Two one-
proton doublets &t 2.52 (J= 9.5 Hz) and 2.48 (J=5.3 Hz) were due ¢thgiene H-4 protons. Methyl protons Me-
10 and Me-11 appeared as three-proton broad sing&t0.95 and 0.91, respectively. THE NMR of 6 displayed
important signals for C-9 carboxylic carbonsat80.28, anomeric carbons C-1'aa104.08 and C-1” & 91.79 and
the remaining sugar carbons betwée82.57-60.52. The aromatic carbons resonated batév&é4.90-113.18. Two
methyl carbons C-10 and C-11 appeared 48.28 and 18.25, respectively. THé¢ NMR spectrum supported the
presence of tw@-galactose signals &t5.19 (d, J= 7.1 Hz) and 4.95 (d, J= 7.0 Hz). Th2' Mas shifted downfield
at s 3.90 indicating that glycosylation of the secomdlagtose unit by the first galactopyranosy! tookcgl on C-2'
hydroxyl group. The relatively upfield position thfe anomeric proton of one of the galactose umjgyested that it
is connected in the molecule 6fthrough sugaralcoholic group and not through phenolic hydroxyihkage
through the latter would cause these resonancebetashifted relatively downfield [11]. The numberdan
characteristic shifts offC sugar signals indicated the presence of two tEdacmoieties existing in the pyranose
form. The presence of C-2' signal in the deshieldsglon atd 82.57 in the’*C NMR spectrum supported that
position 2' was substituted by the glycosyl ch&ime HMBC spectrum o showed correlation of C-9 with H-3 and
H,-4; C-6 with H-5, H-8 and H-1'; and C-2' with H-81;1' and H-1". Acid hydrolysis @& yielded D-galactose. On
the basis of above discussion the structure6ohas been elucidated 1, 1-dimethyl-6,7-dihydroxy3,4
tetrahydroisoquinoline-3-oic acid{D-galactopyranosyl-(21)-p-D-galactopyranoside. This a new tetrahydroiso-
quinolinic acid digalactoside.
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