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ABSTRACT

Operculina turpethum (Linn.) Slva Manso, syn. Ipomoea turpethum (L.) RBr. (Convolvulaceae) is a perennial
herb with tuberous roots used as purgative, anthelmintic and febrifuge and to treat abdominal disorders, ascite,
leucoderma, itches and joint pain. Phytochemical investigation of methanolic extract of the roots led to isolation of
new lanostenoids and steroids characterised as 3a,7a-epoxy lanost-5,25-dien-35-ol (1), lanost-5,25-dien-3a-ol (2),
43-hydroxy-3a,7a-epoxy  stigmast-(Z)-5,22-dien-35-tetradecanoate  (3), 3a,7a-epoxy stigmast-5,20-dien-34
hexadecanoate (4), 125-hydroxy-3a,7a-epoxy lanost-(Z)-5,20,22-trien-26-oic acid-35-tetradecanoate (5) and 3a,7a-
epoxy stigmast-(Z)-5,20,22-trien-28-oic acid-33-hexadecanoate (6) along with known compounds D-glucuronic acid
(7), D-galacturonic acid (8), sucrose (9) and D-#rhamnose (10). The strictures of these phytoconstituents have
been established on the basis of spectral data analysis and chemical reactions.

Keywords: Operculina turpethum, Convolvulaceae, roots, lanostenoids, steroig$ation.

INTRODUCTION

Operculina turpethum (Linn.) Silva Manso, synlpomoea turpethum (L.) R.Br. (Convolvulaceae), commonly
known as turpeth, nisod or Indian jalap, is a lgpgeennial herbaceous vine with milky juice andlfile branched
roots distributed in south eastern Asia includingli&, Sri Lanka, China, Africa countries, Pacifslahds and
Australia [1,2]. The drug occurs in two forms, vehitirpeth (Safed nisoth) and black turpeth (Krishisath) [3]. It
consists of cylindrical pieces of root and stem.ité/lurpeth is preferred to black turpeth as cattathe later
produces drastic purgation and causes vomitingtifej and giddiness. The drug is antihelminticteojtfebrifuge
and purgative and prescribed to treat ascite, emoa, itches, ulcers, abdominal troubles, anaefievars, piles,
tumors, liver, heart and eye diseases and joinmt [#3B]. The active principle is a brownish yell@amd odourless
resin with a bitter pungent taste. Turpethinic aci/dE, glycosidic acid [4]N-p-coumaryl tyramine, daucosterol,
salicylic acid [5], 22,23-dihydra-spinosteryl glucoside [6], acrylamide derivatiy@s operculinosides [8]a- and
B-turpethein [3], betulin, lupeol arfisitosterol [9] have been reported fr@nturpethum. The present paper describes
the isolation and characterization of lanostenaidd steroids from the roots of white variety of thant procured
from Delhi.

MATERIALS AND METHODS

General
Melting points were determined on a Perfit meltaqgparatus (Ambala, Haryana, India) and are unceuetV
spectra were measured with a Lambda Bio 20 spsudtometer (Perkin-Elmer-Rotkreuz, Switzerland) in
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methanol. Infra red spectra were recorded on Bio-Rad FTIR 05QFTS 135, Kawloon, Hong Hong)
spectrophotometer using KBr pelleig;a values are given in ¢ *H and*C NMR spectra were screened on
advance DRY 300, Bruker spectrospin 300 and 100 MHzmm spinning tubes at 27 °C, respectivelyruments
(Karlesruthe, Germany) using CQGInd TMS as an internal standard. Mass spectra searmed by effecting FAB
ionization at 70 eV on a JEOL-JMS-DX 303 spectranéiapan) equipped with direct inlet probe syst€oiumn
chromatography was performed on silica gel (604128h; Qualigen, Mumbai, India). TLC was run orcsilgel G
(Qualigen). Spots were visualised by exposing tine vapours, UV radiation, and spraying with cevidphate
solution.

Plant material

The crude drug was procured from a commercial soafdDarya Ganj, New Delhi. The sample was idesdifon
the basis of exomorphic characters and reviewgerhture by Dr. H.B. Singh, taxonomist, NISCAIRSIR, New
Delhi. A voucher specimen of the sample (No. NROD/208/842/26) was deposited in the NISCAIR, RHM
Division, Dr. K.S. Krishnan Marg (Near Pusa Gatégw Delhi-110012.

Extraction and Isolation

The dried roots o®. turpethum (3 kg) were coarsely powdered and extracted inxhi8bapparatus with methanol
for 72 hours. The methanolic extract was then commated on a steam bath and dried under reducagypeeto get
250 g (8.33% vyield) of dark brown mass, packed witita gel (for column chromatography, 60-120 medte
dried plant extract slurry was loaded over the eoluand then eluted successively with different asots. The
development and elution of the column were cardaetiwith successive series of different solventsngreasing
order of polarity in various combinations, such pasroleum ether, petroleum ether-chloroform (3:1,, 1.:3),
chloroform, chloroform- methanol (99:1, 97:3, 198;7, 9:1, 17:3, 3:1, 3:2, 2:3, 1:4) and methambk following
compounds have been isolated:

Turpetholanostenyl epoxide (1)

Elution of the column with petroleum ether-chlonofo (1:3) afforded creamish amorphous powder 1of
recrystallized from methanol-acetone (1:1), 91 @@49% vyield); R 0.55 (petroleum ether-chloroform; 1:3);
m.p.: 158-159°C; UMAmax (CH:OH): 222, 228 nm (log 5.3, 2.9); IRUmax (KBr): 3401, 2932, 2868, 1640, 1447,
1378, 1260, 1216, 1080, 765 ¢rtH NMR (CDCk): & 5.11 (1H, d,J=5.2 Hz, H-6), 4.64 (1H, brs, +26a), 4.59
(1H, brs, H-26b), 4.27 (1H, ddJ=5.5, 5.2 Hz, H-B), 1.53 (3H, brs, Me-27), 1.21 (3H, brs, Me-281L8L(3H, brs.
Me-19), 0.96 (3H, dJ=6.3 Hz, Me-20), 0.89 (3H, brs, Me-29), 0.82 (3lr5,Me-30), 0.73 (3H, brs, Me-18), 2.16-
1.28 (22H, m, 9xCh} 4xCH);*C NMR (CDC}): Table 1; +ve ion FAB M3z (rel. int.): 440 [M]" (CzoH4g05)
(11.3), 425 (25.5), 410 (37.2), 407 (23.6), 329.4),0311 (22.8), 287 (23.1), 266 (22.1), 234 (720 (45.6), 206
(25.5), 188 (72.5), 180 (31.6), 162 (75.5), 1535p1138 (42.7), 135 (77.1), 95 (100).

Turpetholanostenol (2)

Further elution of the column with petroleum etlkleroform (1:3) gave creamish white flakes2pfecrystallized
from methanol-acetone (9:1), 34 mg (0.0018% yielR#)0.52 (petroleum ether-chloroform; 1:3); m.p.:01662°C;
UV Amax (CHsOH): 282, 207 nm (log 5.7, 2.8); IRUmax (KBr): 3450, 2935, 2870, 1640, 1447, 1378, 12161610
761 cm*; 'H NMR (CDCL): 3 5.18 (1H, ddJ=5.3, 5.1, H-6), 4.72 (1H, brs,}26a), 4.66 (1H, brs, #26b), 3.28
(1H, dd,J=5.8, 4.5 Hz, H-B), 1.62 (3H, brs, Me-27), 1.28 (3H, brs, Me-28R61(3H, brs, Me-19), 0.97 (3H, d,
J=6.3 Hz, Me-21), 0.88 (3H, brs, Me-29), 0.81 (3His,bMe-30), 0.68 (3H, brs, Me-18), 2.21-1.23 (24Hi,
10xCH,, 4xCH); °C NMR (CDC}): Table 1; +ve ion FAB MSwz (rel. int.): 426 [M]" (CsHscO) (22.3), 411
(14.5), 408 (78.1), 393 (61.7), 326 (11.1), 313221298 (17.3), 283 (19.3), 271 (12.3), 220 (10286 (9.8), 206
(11.2), 192 (12.1), 187 (21.9), 174 (39.1), 1536109 (53.8), 99 (11.5), 95 (92.1).

Turpethosterylepoxy myristate (3)

Elution of the column with chloroform furnished fano crystalline powder a8, recrystallized with methanol-acetone (1:1),
76 mg (0.00 41% yield); )20.50 (chloroform-methanol; 99:1); m.p.: 83-849&; Uy (KBr): 3410, 3396, 2930,
2857, 1723, 1636, 1463, 1378, 1263, 1216, 116271722 cm'*; 'H NMR (CDClL): & 5.21 (1H, dJ=5.2 Hz, H-6),
5.10 (1H, ddJ=6.3, 5.8 Hz, H-22), 5.04 (1H, dd75.8, 5.2 Hz, H-23), 4.21 (1H, dds5.2, 5.9 Hz, H-B), 4.01
(1H, brs, H-4), 1.01 (3H, brs, Me-19), 0.93 (3H, &6.1 Hz, Me-21), 0.87 (3H, 8=6.0 Hz, Me-29), 0.84 (3H, t,
J=6.2 Hz, Me-14"), 0.82 (3H, d76.3 Hz, Me-26), 0.77 (3H, d=6.1 Hz, Me-27), 0.61 (3H, brs, Me-18), 2.33-1.30
(21H, m, 7xCH, 7xCH), 2.24 (2H, t)=7.9 Hz, B-2"), 1.21 (12H, brs, 6xCH 1.18 (12H, brs, 6xCht *C NMR
(CDCly): Table 1; +ve ion FAB M®vz (rel. int.): 652 [M]" (C43H7:04) (1.5), 441 (2.3), 425 (15.3), 285 (21.6) , 270
(21.7), 255 (15.3), 227 (24.5), 213 (28.2), 211723199 (33.1), 190 (22.5), 176 (32.5), 167 (2349 (39.1), 132
(73.8).
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Turpethosterylepoxy palmitate A (4)

Elution of the column with chloroform yielded a kel amorphous powder df, recrystallized from methanol-
acetone (9.1), 150 mg (0.0081% vyield); ®62 (chloroform 100%); m.p.: 242-244°C; WYy (CH;OH): 223 nm
(log € 4.2); IR Umax (KBr): 2929, 2851, 1721, 1601, 1429, 1378, 12186l 721 cnt; *H NMR (CDCL): 5 5.31
(1H, m, H-6), 5.09 (1H, brs, #R1a), 4.99 (1H, brs, #21b), 4.33 (1H, ddJ=5.3, 5.6 Hz, H-B), 1.01 (3H, brs, Me-
19), 0.92 (3H, dJ=6.6 Hz, Me-26), 0.88 (3H, d=6.5 Hz, Me-27), 0.77 (3H, 8=6.3 Hz, Me-29), 0.67 (3H, brs,
Me-18), 2.48 (2H, tJ=7.2 Hz, H2-2"), 2.19-1.31 (26H, m, 10x&HxCH), 1.29 (12H, brs, 6xGH 1.27 (14H, brs,
7xCH,), 0.84 (3H, tJ=6.2 Hz, Me-16');"*C NMR (CDCL): Table 1; +ve ion FAB MSwz (rel. int.): 664 [M]"
(C4sH7603) (1.5), 425 (39.1), 409 (50.5), 274 (11.5), 258.44, 239 (15.4), 234 (6.5), 220 (5.6), 216 (26202
(6.7), 193 (8.9), 189 (18.6), 188 (26.5), 175 (211174 (48.4), 161 (35.1), 139 (15.3), 135 (61H)9 (2.5), 95
(100).

Turpetholanostenyl myristate (5)

Elution of the column with chloroform-methanol (29:produced yellow amorphous powder %frecrystallized
from methanol-acetone (1:1), 92 mg (0.0050% yieRl); 0.38 (chloroform 100%); m.p.: 123-125°C; UMVax

(CH;OH): 228 nm (loc 5.8); IRUmax(KBr): 3219, 2922, 2852, 1722, 1708, 1602, 1463512044, 717 ciff *H

NMR (CDCl): 6 5.34 (1H, dJ=5.1 Hz, H-6), 5.30 (1H, d=6.8 Hz, H-22), 5.26 (1H, m, H-23), 4.71 (1H, b#s;

21a), 4.66 (1H, K21b), 4.25 (1H, ddJ=5.1, 5.4 Hz, H-B), 3.30 (1H, ddJ=5.2, 8.5 Hz, H-1&), 1.04 (3H, brs,
Me-19), 1.01 (3H, dJ=7.5 Hz, Me-27), 0.96 (3H, brs, Me-28), 0.89 (3ki5,Me-30), 0.84 (3H, t}=6.2 Hz, Me-
14%, 0.82 (3H, brs, Me-29), 0.68 (3H, brs, Me-1IBR3 (2H, tJ=7.2 Hz, B-2"), 2.21-1.57 (18H, m, 7xGH4xCH),

1.25 (20H, brs, 10xCH; *C NMR (CDCE): Table 1; +ve ion FAB M3n/z (rel. int.): 694 [M]" (CsH700g) (2.5),

555 (12.3), 483 (15.6), 467 (18.1), 460 (11.3)) £&.2), 264 (10.5), 234 (23.1), 227 (18.6), 214.2), 139 (32.6).

Turpethosterylepoxy palmitate B (6)

Further elution of the column with chloroform-metio& (99:1) gave yellow amorphous powder6ofecrystallized
from acetone-methanol (1:1), 148 mg (0.0080% vyjdRt) 0.35 (chloroform-methanol; 99:1); m.p.: 165-167t0/
Amax (CH3OH): 229 nm (loge 5.3); IR Umax(KBr): 3360, 2928, 2857, 1721, 1701, 1645, 1463781 1216, 1044,
723 cm®; *H NMR (CDCk): 6 5.35 (1H, dJ=5.2 Hz, H-6), 5.31 (1H, dI=7.1 Hz, H-22), 5.22 (1H, dd=7.1, 6.3
Hz, H-23), 4.71 (1H, brs, $R1a), 4.66 (1H, brs, #21b), 4.17 (1H, ddJ=5.2, 5.6 Hz, H-B), 1.03 (3H, dJ=6.7
Hz, Me-27), 1.01(3H, brs, Me-19), 0.88 (3HJ+6.8 Hz, Me-16"), 0.85 (3H, d=7.2 Hz, Me-29), 0.68 (3H, brs,
Me-18), 2.36 (2H, tJ=7.5 Hz, H-2"), 2.77-1.30 (20H, m, 7xGH6xCH), 1.25 (10H, brs, 5xG}M 1.22 (16H, brs,
8xCH,); °C NMR (CDC}): Table 1; +ve ion FAB MSwz (rel. int.): 692 [M]" (CssH7:0s) (2.3), 453 (1.5), 437
(9.1), 286 (37.2), 270 (23.6), 271 (25.1), 255 Q21239 (19.8), 213 (22.5), 189 (18.3), 175 (251 (22.5), 161
(44.3), 135 (53.7), 123 (37.3), 122 (54.7), 95 {100

D-Glucuronic acid (7)

Further elution of the column with chloroform-metioh (19:1) afforded colourless amorphous powder7of
recrystallized from methanol-acetone (9:1), 59 M@E32 % vyield); R 0.21 f-butanol-ethanol-water; 4:1: 2.2);
m.p.: 163-165 °C; IR)nax (KBr): 3353, 3020, 2922, 2853, 1690, 1600, 1522141215, 1044 cih 'H NMR
(DMSO-dy): 4.73 (1H, brs, H-1), 4.08 (1H, m, H-5), 3.92 (1M, H-2), 3.68 (2H, brs, H-3, H-4}°C NMR
(DMSO-a): 176.83 (C-6), 75.28 (C-1), 74.35 (C-5), 72.842)-71.93 (C-3, C-4); +ve ion FAB M&/z (rel. int.):
194 [M]'(CsH1007) (22.8).

D-Galacturonic acid (8)

Elution of the column with chloroform-methanol (Byielded colourless flakes & recrystallized from methanol,
87 mg (0.0047% yield); R0.19 f-butanol-ethanol-water; 4:1: 2.2); m.p.: 156-157 A& U (KBr): 3456, 2925,
1702, 1600, 1430, 1215, 1043¢mH NMR (DMSO-d): 8 4.15 (1H, brs, H-1), 4.01 (1H, m, H-5), 3.75 (iHl, H-
2), 3.41 (1H, m, H-3), 3.35 (1H, m, H-4); +ve IBAB MS m/z (rel. int.): 194 [M]" (CsH1005) (21.2).

Sucrose (9)

Elution of the column with chloroform-methanol (Bfirnished colourless crystalline powder®frecrystallized
from methanol, 91 mg (0.0049% yield);: ®.96 (chloroform-methanol; 3:2); m.p.: 161-163; 1B Uy (KBr):
3463, 3360, 2920, 2853, 1460, 1216'critH NMR (DMSO-d)): 8 5.18 (1H, d,J = 6.3 Hz, H-1), 5.14 (1H, d,
J=5.7 Hz, H-1), 5.04 (2H, m, H-4, H)% 4.78 (1H, m, H-2), 4.50 (1H, m, H)24.38 (1H, m, H-3), 3.85 (1H, m, H-
3), 3.74 (1H, m, H-9, 3.53 (2H, brs, k5), 3.43 (2H, brs, K6), 3.37 (2H, brs, KH6'); 1*C NMR (DMSO-q) 5
104.12 (C-1), 91.86 (C-1), 82.63 (C-4), 77.11 (Cr574.37 (C-2), 72.94 (CR 71.76 (C-3), 71.73 (C-B 69.93 (C-
4'), 62.21 (C-5, C-6), 60.59 (C¥6+ve ion FAB MSm/z (rel. int.): 365[M + NaJ (C.H,,0:1+ Na) (100).
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D-B-Rhamnose (10)

Elution of the column with chloroform-methanol (2:Broduced colourless powder @D, recrystallized from
methanol-acetone (9:1), 60 mg (0.0032% yield);37 @-butanol-ethanol-water; 4:1: 2.2); m.p.: 122-125 fiC
Umax(KBI): 3619, 3427, 2916, 2850, 1526, 1436, 1218016m™"; 'H NMR (DMSO-d): 3 4.35 (1H, brs, H-1), 3.76
(1H, m, H-5), 3.45 (1H, m, H-3), 3.16 (1H, m, H-4)24 (1H, dJ = 7.1 Hz, Me-6); +ve ion FAB MsVz (rel. int.)

RESULTS AND DISCUSSION

Compoundl, designated as turpetholanostenyl epoxide, wasingitaas a creamish amorphous powder from
petroleum ether-chloroform (1:3) eluants. It regpexh positively to Liebermann-Burchard test foremitenoids. Its

IR spectrum exhibited characteristic absorptiondsaior hydroxyl group (3401 ¢y and unsaturation (1640 ¢t

On the basis of FAB mass af€ NMR spectra, its molecular ion peak was deterthiaign/z 440 consistent with
the molecular formula $gH450, of a triterpenoid epoxide. The diagnostic fragmentpeaks arising atVz 425 [M-
Me]+, 410 [425-M8], 407 [425-HO]+, 153 [Clylo'C5ylo'C7,Cg ﬁSSionT, 180 [leo —C7'8 fiSSionT, 135 [153'HO]+
and 162 [180-K0]" supported the presence of two hydroxyl groupsirig A/B, one of which is involved in an
epoxy bridge. The important ion peaks generatingvat206, 234 [G11-Cg 14 fission], 220 [G 14Ci1 12 fission],
329 [M-GgH1s, side chain], 266 [329-%Me]" and 287 [329-ring Djsuggested the saturated nature of rings C and D
and a monounsaturate@-€ide chain in the compound. Th¢ NMR spectrum ol exhibited a downfield doublet at

0 5.11 0 = 5.2 Hz) and two broad singlet & 4.64 and 4.59, each integrating for one-protorsigagd
correspondingly to vinylic H-6 and unsaturation hy¢ne H-26 protons. A one-proton double doublet at 4.27
(J=5.5, 5.2 Hz) was attributed to oxygenated metlire proton bonded to oxygen of the epoxy bridgethree-
proton broad singlet & 1.53 was accounted to the methyl C-27 protonglsthto the vinylic carbon. The tertiary
methyl protons resonated as five three-proton bremglets atd 0.73, 1.18, 1.21, 0.89 and 0.82 ascribed
correspondingly to tertiary C-18, C-19, C-28, C&& C-30 methyl protons. A three-proton doubled 41.96
(J=6.3 Hz) was attributed to secondary C-21 methyltgre. The remaining methine and methylene protons
appeared between2.16-1.28. Thé3C NMR spectrum of displayed signals for 30 carbons. The importagais
appeared for vinylic carbons &t138.98 (C-5), 125.20 (C-6), 130.79 (C-25), 117(@526) and methyl carbons
betweend 25.67 - 13.93. The signal typical of C-3 carbinatbon and C-7 methine carbons shifted downfield to
105.91 andb 71.81, respectively, supporting the presence okgpridge between C-3 and C-7. Th& NMR and

13C NMR spectral values df were compared with the reported data of lanostnfi0-12]. On the basis of above
discussion the structure of the new lanostane-tsiterpenoidl has been elucidated as,Bi-epoxy lanost-5,25-
dien-33-ol (Figure 1).

Compound?2, designated as turpetholanostenol, was obtainedremish white flakes from petroleum ether-
chloroform (1:3) eluants. It responded positivaty Ltiebermann-Burchard test for triterpenoids. R dpectrum
displayed important absorption bands for hydroxylup (3450 crit) and unsaturation (1640 ¢ Its molecular
ion peak was determined on the basis of +ve FABsnzasl’*C NMR spectra atz 426 (GoHsqO). The ion
fragments arising atvz 408 [M-H,0]", 99, 326 [G157Cy fission], 155, 271 [G+Co 1 fission], 192 [G14Co 11
fission]” and 174 [192-kD]" indicated the location of hydroxyl group in ringwhich was placed at C-3 on the
basis of biogenetic considerations and the existefithe vinylic linkage at £in ring B. The ion peaks produced at
Mz 206 [C117Cg 14 fission, G4H,,0]" and 220 [M-206, GH.¢ supported the presence of vinylic linkage in riig
and saturated nature of rings C and D. The pronioerpeaks formed atvz 109 [220-GH3s, side chain], 313 [M-
CgHs5 side chainl, 155 [271-side chaififand 215 [326-side chainuggested the presence of vinylic linkage in the
side chain. ThéH NMR spectrum of exhibited a one-proton double doubleb#&.18 (=5.3, 5.1 Hz) assignable to
vinylic H-6 proton. Two one-proton broad singletisd 4.72 and 4.66 were due to unsaturated methylen26H
protons. A one-proton double doublet &t3.28 was ascribed to carbinol H-3 proton which weteced ino-
orientation on the basis of its coupling constaidts5.8, 4.5 Hz). A three-proton broad singletdatl.62 was
attributed to methyl C-27 protons located on theylt carbon. A three-proton doublet @t0.97 (0=6.3 Hz) was
accounted to secondary C-21 methyl protons. Theatgrmethyl protons resonated as five three-prdiomad
singlets ad 1.28 (Me-28), 1.26 (Me-19), 0.88 (Me-29), 0.81 (B®) and 0.68 (Me-18). THEC NMR spectrum of

2 displayed signals for vinylic carbonsé&fl41.27 (C-5), 121.91 (C-6), 131.08 (C-25) and 2&84C-26), carbinol
carbon ad 78.45 (C-3) and methyl carbons betw@v.14-14.51. Thé&H NMR and**C NMR spectral values &
were compared with the reported data of lanoster{difi-12]. On the basis of spectral data analyssstructure of
the new lanostenol-type triterpenddas been characterized as lanost-5,25-dient3Figure 1).

Compound3, designated as turpethosterylepoxy myristate, alamined as a brown crystalline powder from
chloroform eluants. Its IR spectrum displayed chimastic absorption bands for hydroxyl group (34107, ester
group (1723 cit), unsaturation (1636 ¢ and long aliphatic moiety (722 ¢ On the basis of +ve FAB mass
and *C NMR spectra, its molecular ion peak was deterthiaenyz 652 consistent with the molecular formula
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C4sH7,04 of a steryl ester. The diagnostic ion peaks agisih m/z 211 [CH(CH,);.COJ", 441 [M-21], 227
[CH5(CH,)1,COOT and 425 [M-227] arising due to ester linkage fission supported gtesence of a & sterol
esterified with myristic acid. The fragment ion ge@enerating atVz 167 [G gCq 10 fission]’, 149 [167-HO]" and
132 [149-OHJ indicated the presence of olefinic linkage in rlBgand two hydroxy groups in ring A/B, one of
which was involved in epoxy bridge in ring A/B. @thfragment ion peaks produced at 285 [428H&, side
chain], 270 [285-Me], 255 [270-Me] and 213 [255-ring D] suggested the presence of&i@e chain with one
olefinic linkage and saturated nature of rings @ Bn The'H NMR spectrum o8 exhibited a downfield one-proton
doublet até 5.21 §=5.2 Hz) and two double doublets &@t5.10 §=6.3, 5.8 Hz) and 5.04J€5.8, 5.2 Hz), each
integrating for one-proton, assigned corresponginglcis-oriented vinylic H-6, H-22 and H-23 protons. A ene
proton double-doublet ai 4.21 §=5.2, 5.9 Hz) was attributed ®-oriented oxygenated methine proton on C-7
bonded to oxygen of the epoxy bridge. A one-prdicoad singlet ab 4.01 was ascribed to carbinol H-4 proton.
Two three-proton broad singlets &t0.61 and 1.01 were assigned to tertiary C-18 ari® Gnethyl protons,
respectively. Three doublets @0.93 (=6.1 Hz), 0.82 =6.3 Hz) and 0.77JE6.1 Hz), and two triplets at 0.84
(J=6 Hz) and 0.87X6.2 Hz) were accounted to secondary C-21, C-26 Gi&¥ and primary C-29 and C-14
methyl protons, respectively, all of them attactedaturated carbons. A two-proton tripleb&.24 §=7.9 Hz) was
attributed to C-2methylene protons adjacent to the ester linkage. fEmaining methine and methylene protons
appeared from 2.33 to 1.18. THE NMR spectrum o8B displayed important signals for ester carbod a3.12
(C-1), vinylic carbons a® 140.71 (C-5), 117.47 (C-6), 130.86 (C-22), 129(@723) and oxygenated methine
carbons ab 78.83 (C-4) and 71.76 (C-7). The signal typicatesfiary C-3 oxygenated carbon and C-7 methylene
carbon shifted downfield t6 105.92 and 71.76 respectively, supporting thegmes of epoxy bridge between C-3
and C-7. TheH NMR and **C NMR spectral values o8 were compared with the reported data of steroids
[10,13,14]. The acid hydrolysis & yielded myristic acid (m.p. and co-TLC comparabl@) the basis of these
evidences the structure of the new phytost@nahs elucidated ag34hydroxy-3u,7a-epoxy stigmast-(Z2)-5,22-dien-
3B-tetradecanoate (Figure 1).

Compound 4, named turpethosterylepoxy palmitate A, was obthi@s a yellow amorphous powder from
chloroform eluants. It responded positively to léefmann-Burchard test for steroids. Its IR spectdisplayed
characteristic absorption bands for ester grougXi?), unsaturation (1601 ¢ and long aliphatic moiety (721
cm ™). On the basis of FAB mass ati€ NMR spectra, its molecular weight was establishietd/z 664 consistent
with the molecular formula £H;¢O; of a sterol ester. The diagnostic ion fragmentsirey at m/z 239
[CH3(CH,)14,COT", 425 [M-239], 255 [CH(CH,),;,COQ0]" and 409 [M-255] due to ester linkage fission supported
the presence of gsterol esterified to palmitic acid. The ion pegksierating at/z 135 [G; ¢Co 1o fission]” and 161
[Cg.14Co 11 fission] indicated the presence of olefinic linkage in rBi@nd an epoxy bridge in ring A/B. Other ion
peaks formed atvVz 234, 175 [qulz'C&lA, ﬁSSionT, 189 [Q2'13'C8'14 ﬁSSionT, 174 [ngll-C13,14-C14,15fiSSi0nT, 188
[C11’12'C13'14'Cl4’15 ﬁSSionT, 202 [C12’13'Cl3’l4' C14’15 fiSSionT and 216, 193 [9’17015'16 fiSSionT Suggested the
saturated nature of rings C and D. The ion peakywed anvz 139 [C¢H.o, Side chain] and the base peak at 95
[234-side chair] supported the presence of g Gnsaturated side chain in the compound. *Fh&IMR spectrum of

4 displayed three signals, one-proton each) &t31 (m) and 5.09 (brs), 4.99 (brs) assigned spoedingly to
vinylic H-6 and methylene H21 protons. A one-proton double doublebat.33 (=5.3, 5.6 Hz) was attributed to
oxygenated methine H-7 proton bonded to oxygemefepoxy bridge. Two broad singletdad.67 and 1.01, two-
doublets atd 0.92 (§=6.6 Hz), 0.88 §=6.5 Hz), and two triplets at 0.79<6.3 Hz) and 0.84J66.5 Hz) were
accounted correspondingly to secondary C-26, C+#Y @imary C-29 and C-16nethyl protons, all attached to
saturated carbons. A two-proton triplet signad & 48 (=7.2 Hz) was ascribed to methylene Opotons adjacent
to the ester group. The remaining methylene anchimetprotons appeared betwegr?2.19-1.22. The*C NMR
spectrum o#l displayed important signals for ester carbod 473.16 (C-1) and vinylic carbons ai 141.21 (C-5),
122.35 (C-6), 155.60 (C-20) and 117.35 (C-21). Sigeal typical of C-3 carbinol carbon and C-7 méthg carbon
shifted downfield tad 105.91 and 71.38, respectively, suggesting theyepddge between C-3 and C-7. The
NMR and**C NMR spectral values & were compared with the reported data of sterdifsl3,14]. The alkaline
hydrolysis of4 yielded palmitic acid (mmp and co-TLC comparabl@h the basis of the foregoing account the
structure of the new steroidal estewas elucidated asu¥o-epoxy stigmast-5,20-dienB2hexadecanoate (Figure
1).

Compound5, designated as turpetholanostenyl myristate, wdairtddl as a yellow amorphous powder from
chloroform-methanol (99:1) eluants. It respondegitpely to tests for triterpenoids. Its IR spectrudisplayed
distinctive absorption bands for ester group (122", carboxyl function (3219, 1708 ¢fy, unsaturation (1602
cm™) and long aliphatic chain (717 cth On the basis of +ve FAB mass ati@ NMR spectra, its molecular
weight was established at/'z 694 consistent with the molecular formulg;(Os of a triterpenoid ester. The
diagnositc ion peaks arising at'’z 227 [CH(CH,);;,COO], 211 [CH(CH,)1;CO]’, 467 [M-227] and 483 [M-
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211 arising due to ester linkage fission supportedptiesence of a gtriterpene esterified to myristic acid. The ion
peaks generating at m/z 139fG,0,, side chain], 555 [M-139], 430, 264 [G1+Ci1 1-fission] and 460, 234
[Cg.14C12 15fission]” suggested the location of Gide chain containing a carboxylic acid and twoylic linkages
and a hydroxyl group in ring C at C-12. Thé¢ NMR spectrum o6 displayed two one-proton doublets®b.34
(J=5.1 Hz), 5.30 J=6.8 Hz) and as a one-proton multiplet at 5.26ga&sl correspondingly tas-oriented vinylic
H-6, H-22 nad H-23 protons. Two one-proton broatflgts atd 4.71 and 4.66 were attributed to unsaturated
methylene H-21 protons. A one-proton double doubletéa#.25 (J=5.1, 5.4 Hz) was accountedftoriented
methine H-7 proton. A one-proton double doublei 8t30 ( = 5.2, 8.5 Hz) was ascribed to Hd 2arbinol carbon.
Five three-proton broad singletséa®.68, 1.04, 0.96, 0.82 and 0.89 were assigne@sjpondingly to tertiary C-18,
C-19, C-28, C-29 and C-30 methyl protons. A doubt&t 1.01 (=7.5 Hz) and a triplet & 0.84 (=6.2 Hz), both
intergrating three protons each, were assigneddorglary C-27 and to primary C-Imethyl protons, respectively.
A two-proton triplet atd 2.33 J=7.2 Hz) was ascribed to methyleng-Pla protons adjacent to the ester linkage.
The remaining methylene and methine protons resdrfadbmd 2.21 tod 1.25. The appearance of all methyl signals
betweend 1.01 to 0.68 suggested their location on saturededons. Thé’C NMR spectrum o6 displayed signals
for carboxyl carbon ab 178.59 (C-26), ester carbon&itl73.16 (C-1), vinylic carbons ad 140.69 (C-5), 117.44
(C-6), 156.76 (C-20), 117.42 (C-21), 130.82 (C-3gy 129.95 (C-23) and oxygenated carbond Hd5.44 (C-3)
and 72.2 (C-7). ThéH NMR and **C NMR spectral values 05 were compared with the reported data of
lanosteroids [10-12]. The acid hydrolysisoyielded myristic acid (m.p. and co-TLC comparab(@h the basis of
above discussion the structure of new lanostenygr &was elucidated as fzhydroxy-3x,7a-epoxy lanost-(Z)-
5,20,22-trien-26-oic acidfBtetradecanoate (Figure 1).

Compound6, designated as turpethosterylepoxy palmitate B, el#ained as a yellow amorphous powder from
chloroform-methanol (99:1) eluants. Its IR spectmisplayed characteristic absorption bands foregtwup (1721
cmY), for carboxyl function (3360, 1701 ¢Hy unsaturation (1645 ¢ and long aliphatic moiety (723 ¢t On
the basis of +ve FAB mass ahiC NMR spectra o6 its molecular ion peak was determinedrét 692 consistent
with the molecular formula gH+,0s5 of a steroid ersterified to a,&fatty acid. The fragment ion peaks generating at
m/'z 167 [CoH150,, side chain], 123 [167-CQ|" and 122 [167-COOH]suggested the presence of a di-unsaturated
C,¢-side chain containing a carboxylic group. The fnagt ions arising atvz 239 [CHy(CH,).,COJ", 453 [M-2397,
286 [453-side chaifi] 271 [286-Me], 255 [CH(CH,);,COO]" and 437 [M-255], arising due to ester-linkage
fission supported the presence gf €terol esterified to palmitic acid. The ion peddsning atm/z 135 [G; gCq 10
fission]” and 161 [G14Cs 1: fission] indicated the presence of vinylic linkage in rlB@nd an epoxy bridge in ring
A/B. Other fragment ion peaks producingnalz 175 [Ci1 17Cg 14 fission]’, 189 [G..15Cs 14 fission], 270 [437-side
chain T, and 213 [255-ring D, -Mé&]suggested the saturated nature of ring C and BAIHMNMR spectrum o6
showed two one-proton doubletsde.35 (=5.2 Hz) and 5.31 (J=7.1 Hz) and a one-proton dodbihlet aB 5.22
(J=7.1, 6.3 Hz) assigned tas-oriented H-6, H-22 and H-23 vinylic protons, respely. Two one-proton broad
singlets ab 4.71 and 4.66 were ascribed to unsaturated meihie21 protons. A one-proton double doubledat
4.17 0 = 5.2, 5.6 Hz) was attributed fyoriented oxygenated methine H-7 proton bondedxi@en of the epoxy
bridge. Two three-proton broad singletd.68 and 1.01 were assigned to tertiary C-18 aii® @hethyl protons,
respectively. Two doublets at1.03 J = 6.7 Hz), 0.85J = 7.2 Hz) and a triplet 0.88%6.8 Hz) integrated three-
protons each were ascribed correspondingly to skagnC-27 and primary C-29 and Ct-Iiethyl protons. The
presence of all methyl signals in the range® df.03 to 0.68 suggested the location of these iumalities on the
saturated carbons. A two-proton tripletda?.36 (=7.5 Hz) was accounted to C-Bethylene protons adjacent to
the ester group. The other methine and methyleseneged frond 2.77-1.12. Thé*C NMR spectrum o6 showed
important signals for carboxyl carbondat79.61 (C-26), ester carbondt73.34 (C-1), vinylic carbons ad 140.68
(C-5), 121.71 (C-6), 156.76 (C-20), 117.48 (C-2139.03 (C-22) and 129.98 (C-23), oxygenated carlairs
105.96 (C-3) and 71.83 (C-7) and methyl carbonsvéend 18.81-11.84. ThéH NMR and°C NMR spectral
values of6 were compared with the reported data of sterdi@s13,14]. Acid hydrolysis o6 yielded palmitic acid
(co-TLC comparable). On the basis of above disonstie structure of the new steroidal e§tevas elucidated as
30, 70-epoxy stigmast-(Z)-5,20,22-trien-28-oic acifi-Bexadecanoate (Figure 1).
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OH 14 4
10,0 (CHy)12 CH3

0 “
14 1| HC CHs
HsC-(H,C)1CO 29 28

CO - (CH5)14 - CH3
1 16'

Figure 1: The structures of Compound 1-6.

18
Scholars Research Library



Mohd. Ali et al J. Nat. Prod. Plant Resour., 2013, 3 (3):12-19

Table 1:**C NMR spectral values of compounds 1-6.

S. No. 1 2 3 4 5 6

dc oc oc oc dc dc
1 36.22 35.83 36.46 36.30 39.72 36.48
2 31.89 30.06 27.15 27.21 31.87 27.18
3 105.91| 78.45 105.92 105.91 105.44 105.96
4 40.14 | 41.08 78.83 42.59 40.16 42.30
5 138.98| 141.27 140.71 141.21 140.69 140.68
6 125.20| 121.91 117.47 122.35 117.44 121.71
7 78.73 27.68 71.76 71.38 78.21 71.83
8 3551 42.76 31.87 31.10 36.12 3151
9 52.21 50.63 50.09 50.43 52.24 50.12
10 35.81 37.14 37.21 38.67 36.45 37.01
11 21.05 20.95 21.69 21.26 21.04 21.06
12 39.47 38.37 36.12 35.77 71.76 35.61
13 45.20 45.08 42.23 41.56 45.79 40.15
14 49.55 51.92 56.73 55.26 49.58 56.75
15 33.73 33.60 24.82 25.12 33.01 254
16 28.07 28.13 28.20 28.48 28.18 28.21
17 48.72 49.89 55.98 53.89 48.75 55.98
18 17.97 14.51 11.84 11.53 17.98 11.84
19 19.24 19.57 19.34 18.96 11.81 18.81
20 40.40 33.45 39.71 155.60 156.76 156.76
21 25.97 19.13 21.82 117.35 117.42 117.48
22 34.74 36.52 130.86 33.43 130.82 139.03
23 25.37 24.69 129.97 26.59 129.95 129.98
24 46.58 46.73 45.79 45.37 46.61 45.81
25 130.79| 131.04 31.03 31.03 31.03 38.61
26 117.45| 112.24 21.82 18.62 178.59 179.61
27 25.67 24.14 18.74 18.24 26.01 18.22
28 22.84 23.62 25.39 24.85 22.64 24.29
29 13.93 14.15 11.82 11.56 18.77 11.86
30 17.57 17.67 - - 17.57 -
1 - 173.12 173.16 173.16 173.34
2 - 34.59 34.49 55.97 54.93
3-13/15 | - - 34.49-22.68| 35.84-22.88 34.04-22.68 35.59-22.46
14/16' - - 13.96 14.07 14.11 14.07
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