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Mimusops elengi L., family Sapotaceae, is a
glabrous tree found in western Peninsula of India
(1). Its bark is acrid, sweet, cardiotonic, alex-
ipharmic, astringent and used to cure biliousness,
diseases of the gums and teeth (2). It exhibited
antimicrobial, anti-ulcer, hypotensive, anti-HIV and
spasmolytic activities (3-7). Ursolic acid, betulinic
acid, fatty acid ester of α-spinasterol (8), 3β,6β,19α,
23-tetrahydroxy-urs-12-ene, 1β-hydroxy-3β-hexanoyl-
lup-20(29)-ene-23,28-dioic acid and bassic acid
have been isolated from the bark (9). This paper
describes isolation and characterization of a new
farnane-type triterpenoid along with three known
pentacyclic triterpenoids from the stem bark of M.
elengi.

EXPERIMENTAL

General procedure

Melting points were determined on a Perfit
melting point apparatus and are uncorrected. FTIR:
Jasco FT/IR-5000; UV: Lambda Bio 20
Spectrophotometer, MeOH; 1H NMR (400 MHz):
Advance DRY 400, Bruker Spectrospin, CDCl3; 13C
NMR (75 MHz): Advance DRY 100, Bruker Spec-
trospin, CDCl3 with TMS as an internal standard;
MS: FAB ionization on JEOL-JMS-DX 303; CC:
Silica gel (Qualigens), 60-120 mesh; TLC: Silica gel

G (Qualigens). Spots were visualized by exposure to
iodine vapors, UV radiation and by spraying
reagents.

Plant material

The bark of M. elengi was procured from the
Khari Baoli local market of Delhi and identified by
Dr H.B. Singh Taxonomist, NISCAIR, CSIR, New
Delhi. A voucher specimen is deposited in the
herbarium of the Phytochemical Research
Laboratory, Faculty of Pharmacy, Jamia Hamdard,
New Delhi.

Extraction 

The bark of M. elengi (3 kg) was dried in an
oven at 45OC for 2-3 days and coarsely powdered.
The ground bark was extracted with ethanol in a
Soxhlet apparatus. The ethanol extract was concen-
trated under reduced pressure to yield a dark brown
viscous mass (120 g, 4.0%) which was dissolved in
a minimum amount of methanol and adsorbed on
silica gel (60-120 mesh) for preparation of slurry.
The air-dried slurry was chromatographed over the
silica gel column packed in petroleum ether (60-
80OC). The column was eluted with petroleum
ether (60-80OC), chloroform and methanol in their
various combinations in the order of increasing
polarity.

PENTACYCLIC TRITERPENES FROM THE STEM BARK 
OF MIMUSOPS ELENGI L.

NIDA AKHTAR1, MOHAMMED ALI2* and MOHAMMAD S. ALAM1

1Department of Chemistry, Faculty of Science, 2Department of Pharmacognosy and Phytochemistry, 
Faculty of Pharmacy, Jamia Hamdard (Hamdard University)

New Delhi-110062, India

Abstract: A new farnane-type pentacyclic triterpene, farnan-2-one-3β-ol (mimusopfarnanol), was isolated
from the stem bark of Mimusops elengi L. along with the known triterpenoids, farnan-3-one, olean-18-en-2-
one-3-ol and lup-20 (29)-en-3β-ol and their structures have been characterized on the basis of spectral data
analyses and chemical reactions.

Keywords: Mimusops elengi, stem bark, pentacyclic triterpene, Sapotaceae 

549

* Corresponding author: e-mail: mali_hamdard@yahoo.co.in



550 NIDA AKHTAR et al.

Isolation and characterization of 1

Elution of the column with petroleum ether-
chloroform (1:1, v/v) mixture furnished colorless
crystals of 1, recrystallized from MeOH, yield 500
mg (0.016%); Rf 0.81 (petroleum ether : toluene :
ethyl acetate; 10:5:3, v/v/v), m.p. 238-240OC. UV
λmax (MeOH): 208 nm (log ε 5.2). IR νmax (KBr, cm-1):
3450, 2929, 2850, 1716, 1470, 1388, 1225, 1130,
1080, 1020. 1H NMR: Table 1. 13C NMR: Table 1.
+ve FAB-MS [m/z] (rel. int.): 442 [M]+ (C30H50O2)
(1.7), 427 (27.6), 424 (5.3), 329 (5.7), 306 (4.8), 291
(4.8), 288 (24.7), 274 (8.3), 272 (4.1), 260 (3.9), 258
(4.3), 220 (5.1), 218 (4.9), 204 (9.1), 191 (4.7), 168
(4.8), 154 (100), 153 (12.3), 139 (17.8), 138 (26.8),
137 (48.3), 136 (55.7), 124 (10.3), 123 (10.5), 122
(10.4), 114 (6.1), 109 (10.8), 108 (21.6), 95 (20.1).

Compound 2 

Elution of the column with petroleum ether :
chloroform (1:1, v/v) afforded light yellow crystals
of 2, recrystallization from methanol, yield 400 mg
(0.013%), Rf 0.76 (petroleum ether : toluene : ethyl
acetate; 10:5:3, v/v/v), m.p. 218-220OC. UV λmax

(MeOH): 208 nm (log ε 5.6). IR λmax (KBr, cm-1):
2930, 2855, 1461, 1389, 1262, 1187, 1079, 970,
800. 1H NMR: Table 1. 13C NMR: Table 1. +ve
FAB-MS [m/z] (rel. int.): 426 [M]+ (C30H50O)
(80.1), 411 (11.3), 274 (12.6), 272 (11.8), 245
(10.1), 206 (45.3), 166 (13.7), 152 (21.8), 138
(37.2), 124 (41.9), 111 (13.6).

Compound 3

Elution of the column with chloroform :
methanol (99:1, v/v) gave colorless amorphous
powder of 3, recrystallized from methanol, yield 240
mg (0.008%), Rf 0.57 (toluene : ethyl formate :
formic acid; 10:10:3, v/v/v), m.p. 118-120OC.
UV λmax (MeOH): 203 nm (log ε 5.1). IR λmax (KBr,
cm-1): 3410, 2931, 2845, 1716, 1635, 1463, 1383,
1063, 958, 799. 1H NMR: Table 1. 13C NMR: Table
1. +ve FAB-MS [m/z] (rel. int.): 442 [M]+

(C30H50O2) (67.6), 413 (67.4), 411(51.2), 396 (59.2),
393 (15.6), 381 (11.2), 341 (8.1), 327 (4.2), 308
(6.3), 290 (5.3), 272 (14.8), 271 (15.1), 256 (13.6),
218 (19.8), 204 (27.6), 176 (24.3), 190 (18.1), 182
(11.6), 168 (22.8), 164 (23.1), 155 (26.8), 154
(47.1), 150 (21.6), 146 (26.7), 141 (13.7), 137
(42.3), 136 (42.1), 132 (41.8), 131 (24.8), 123
(37.8), 121 (43.6), 118 (43.1), 117 (24.8), 112
(14.8), 95 (100), 94 (59.8).

Compound 4 

Elution of the column with chloroform :
methanol (19:1, v/v) yielded colorless amorphous

powder of 4, recrystallized from acetone to form
needle shaped crystals, yield 130 mg (0.004%), Rf

0.54 (toluene : ethyl formate : formic acid; 10:10:3,
v/v/v); m.p. 213-215OC, [α]D

20: 27.1O (CHCl3). UV
λmax (MeOH): 218 nm (log ε 5.1). IR νmax (KBr, cm-1):
3451, 2931, 2851, 1460, 1376, 1225, 1044. 1H NMR
(CDCl3, δ ppm): 4.73 (brs, 1H, H2-29 a), 4.60 (brs,
1H, H2-29 b), 3.18 (dd, J = 5.5, 9.3 Hz, 1H, H-3 α),
2.99 (brs, 1H, H-19), 1.68 (brs, 3H, Me-30), 1.36
(brs, 3H, Me-23), 1.25 (brs, 3H, Me-25), 0.92 (brs,
3H, Me-24), 0.89 (brs, 3H, Me-26), 0.84 (brs, 3H,
Me-28), 0.75 (brs, 3H, Me-27). 13C NMR (CDCl3, ‰
ppm): 38.70 (C-1), 50.49 (C-2), 79.01 (C-3), 46.88
(C-4), 55.32 (C-5), 18.27 (C-6), 29.66 (C-7), 38.37
(C-8), 49.24 (C-9), 37.04 (C-10), 23.64 (C-11),
24.10 (C-12), 32.13 (C-13), 42.90 (C-14), 25.47 (C-
15), 30.55 (C-16), 40.69 (C-17), 49.68 (C-18), 48.36
(C-19), 144.84 (C-20), 27.34 (C-21), 34.30 (C-22),
27.96 (C-23), 19.34 (C-24), 16.08(C-25), 15.32 (C-
26), 14.67 (C-27), 20.82 (C-28), 109.66 (C-29),
22.66 (C-30); +ve FAB-MS [m/z] (rel. int.): 426
[M]+ (C30H50O) (22,6), 411(18,4), 408 (34.2), 396
(27.8), 393 (21.0), 381 (25.7), 363 (8.9), 286 (33.4),
272 (21.7), 258 (15.3). 236(76.2), 222 (23.8),
219(100), 207(35.6), 205 (21.1), 191 (41.0), 189
(18.1, 177 (15.8), 174 (48.2), 168 (36.6), 159 (35.1),
154 (67.8), 140 (36.5), 138 (30.1), 124 (57.0), 110
(89.5).

RESULTS AND DISCUSSION 

Compound 1, named mimusopfarnanol, was
obtained as colorless crystals from petroleum ether :
chloroform (1:1, v/v) eluants. It responded positive
to Liebermann-Burchard test for triterpenes. Its IR
spectrum exhibited absorption bands for hydroxyl
group (3450 cm-1) and carbonyl group (1716 cm-1).
On the basis of mass and 13C NMR spectrum its
molecular weight was established as 442 consistent

Figure 1. Chemical structure of 1
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Table 1. 1H and 13C NMR values of compounds 1, 2 and 3

Position 1H NMR 13C NMR   

1 2 3 1 2 3  

1 2.40 brs, 2.37 m, 2.36 brs, 41.28 39.26 39.75
2.23 brs  2.25 m 2.27 brs  

2 - 2.17 brs - 202.13 22.71 201.33 

3 3.73 brs - 3.52 brs 72.71 203.16 71.77 

4 - - - 32.77 32.78 37.22 

5 2.36 dd 2.34 m 2.03 brs 53.10 53.11 56.75
(3.6, 6.9) 

6 2.27 m, 2.30 m, 2.23 m 18.64 18.68 19.01
2.25 m 

7 1.39 m 1.38 m, 1.33 m, 28.16 28.19 32.67
1.28 m 1.09 m  

8 - 1.73 m - 36.01 36.02 42.29 

9 1.95 m 1.95 m 1.99 brs 41.56 41.19 55.17 

10 - - - 35.60 35.35 38.89 

11 1.55 m, 1.52 m, 1.55 brs, 18.23 18.25 20.18
1.45 m  1.44 m  1.18 m  

12 1.76 m, 1.77 m, 1.68 m, 35.60 35.63 24.27
1.65 m  1.67 m  1.57 m 

13 - - 2.17 brs 41.28 41.30 41.50 

14 - - - 42.79 42.80 42.58 

15 1.57 m, 1.55 brs 1.55 brs, 30.50 29.71 28.22 
1.51 m  1.83 m 

16 1.48 m, 1.48 m, 1.48 m, 35.01 35.04 36.11
1.33 m  1.33 m 1.18 m 

17 - - - 41.69 41.54 33.93 

18 1.85 m 1.88 m - 58.21 58.23 150.91 

19 1.26 m, 1.41 m 5.36 brs 22.27 22.29 121.69 
1.41 m 

20 1.57 m, 1.55 brs - 31.77 30.51 32.31 
1.55 m 

21 1.73 m 1.73 m 1.83 m, 59.47 59.48 33.53 
1.79 m 

22 1.39 m 1.38 m 1.86 m, 32.07 31.79 28.87 
1.83 m  

23 1.18 brs 1.25 brs 1.25 brs 32.41 32.42 31.90 

24 0.72 brs 0.75 brs 0.87 brs 15.78 14.67 11.85 

25 1.00 brs 1.04 brs 0.84 brs 14.64 18.25 19.78 

26 0.95 brs 1.00 brs 0.83 brs 11.61 14.65 19.78 

27 1.04 brs 1.10 brs 0.72 brs 17.93 17.96 22.75 

28 0.92 brs 0.95 brs 0.68 brs 28.16 29.71 23.05 

29 0.88 d 0.88 d 1.00 brs 6.81 6.83 31.96 
(6.0) (6.1) 

30 0.86 d 0.86 d 0.92 brs 20.25 20.27 29.66 
(6.0) (6.3) 

Coupling constants in Hertz are given in parentheses.
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to a molecular formula C30H50O2. It indicated six
double bond equivalents, five of them were adjusted
to the pentacyclic triterpenic skeleton and one in
carbonyl group. The mass spectrum of 1 showed
important ion peaks at m/z 329 [C1,2-C5,10-C6,7 fis-
sion]+, 328, 114 [C1,10-C4,5 fission]+, 315
[C1,2ñC5,10ñC7,8 fission]+, 272 [315ñC3H7]+, 301
[C1,10-C5,10-C7,8 fission]+

, 258 [301-C3H7]+, 287
[C1,10-C 5,10-C7,8 fission]+ suggesting the location of
carbonyl and hydroxyl groups in ring A. The ion
fragments arising at m/z 288, 154 [C6,7ñC5,10 fis-
sion]+, 274, 168 [C6,7-C9,10 fission]+, 260 [C6,7-C8,9

fission]+, 220 [C11,12-C8,14 fission]+, 306 [C12,13-C8,14

fission]+, 291 [306-H2O]+, 177 [220-COCH3]+, 152
[C13,18-C14,15 fission]+, 109 [152ñCOCH3]+, 138
[C13,18-C15,16 fission]+, 95 [138-COCH3]+,124 [C13,18-
C15,16 fission]+ and 109 [124-COCH3]+ indicated sat-
urated nature of rings B, C and D. The 1H NMR
spectrum of 1 showed one-proton broad signals at
3.73 ppm assigned to carbinol H-3. Six three-proton
broad signals at 1.18, 0.72, 1.00, 0.95, 1.04 and 0.92
ppm were ascribed to tertiary C-23, C-24, C-25, C-
26, C-27 and C-28 methyl protons, respectively.
Two three-proton doublets at δ 0.88 (J = 6.0 Hz) and
0.86 (J = 6.0 Hz.) were attributed to C-29 and C-30
secondary methyl protons. The remaining methyl-
ene and methine protons resonated between 2.40
and 1.29 ppm. The presence of all the methyl signals
in the range 1.18 to 0.86 ppm indicated their attach-
ment on the saturated carbons. The 13C NMR spec-
trum of 1 showed 30 carbon signals in the molecule.
The C-2 carbonyl and C-3 carbinol carbons
appeared at 202.13 and 72.71 ppm, respectively.
The carbon signals at 32.41 (C-23), 15.78 (C-24),
14.64 (C-25), 11.61 (C-26), 17.93 (C-27), 28.16 (C-
28), 6.81 (C-29) and 20.25 (C-30) ppm were
assigned to methyl carbon. The absence of 1H NMR
signals beyond 3.73 ppm and 13C NMR signals from
202.13 to 72.71 ppm supported saturated nature of
the molecule. The DEPT spectrum of 1 showed the
presence of eight methyl, nine methylene, seven
methine and six quaternary carbons. The 1H-1H
COSY spectrum of 1 exhibited correlation of H2-1
with H3-25 and H-3; H-3 with H3-23 and H-5; and
H-22 with H-21, H3-29 and H3-30. The 1H-13C HET-
COR spectrum of 1 showed interactions of C-2 with
H2-1 and H-3; C-5 with H-3, H2-6 and H3-23; and C-
21 with H2-20, H-22 and H3-29. The 13C NMR spec-
tral values of 1 were compared with the fernane-type

triterpenoids (10). On the basis of these evidences,
the structure of 1 has been established as farnan-2-
one-3β-ol. Compounds 2, 3 and 4 have been identi-
fied as farnan-3-one, olean-18-en-2-one-3-ol and
lup-20(29)-en-3β-ol, respectively. 
CONCLUSION 

Compound 1, farnan-2-one-3β-ol is a new pen-
tacyclic triterpene isolated for the first time from
this plant.

Acknowledgment

The authors are thankful to the Head, Regional
Sophisticated Center, Central Drug Research
Institute, Lucknow for recording spectral data of the
compounds.

REFERENCES

1. Anonymous: The Wealth of India. A Dictionary
of Indian Raw materials and Industrial products,
Vol. 6, p. 383-385, CSIR, PID, New Delhi
2003.

2. Kirtikar K.R., Basu B.D.: Indian Medicinal
Plants, Vol. 2, p. 1944-1946, Bishan and Pal
Singh Publisher, Allahabad 1993.

3. Ali M.A., Mozid, M.A., Yeasmin, M.S., Khan,
A.M., Sayeed, M.A.: Agric. & Biol. Sci. 4, 871
(2008).

4. Shah P.J., Gandhi M.S., Shah M.B., Goswami
S.S., Santani D.: J. Ethnopharmacol. 89, 305
(2003).

5. Dar A., Behbahanian S., Malik A., Jahan N.:
Phytomedicine 6, 373 (1999).

6. Sahu N.P., Mandal N.B., Banerjee S., Siddiqui
K.A.I.: J. Herbs Spices Med. Plants 8, 29
(2001). 

7. Banerji R., Prakash D., Patnaik G.K., Nigam
S.K.: Indian drugs 20, 51 (1982). 

8. Misra G., Nigam S.K., Mitra C.R.: Planta Med.
26, 155 (1974).

9. Jahan N., Malik A., Mustafa G., et al.: Nat.
Prod. Lett. 15, 177 (2001).

10. Ali M.: Techniques of Terpenoid Identification,
p. 431-440, Birla Publishers, Delhi 2001.

Received: 29. 01. 09



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>







    /HEB (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


