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ABSTRACT

Pyracantha crenulata (D. Don) M. Roem. (Rosaceae) is distributed in the northern Himalayas and China as a
perennial shrub. The leaves are used to prepare herbal teas, sun burn creams and facial creams and taken as a
nervine tonic. An air-dried leaf powder of P. crenulata was exhaustively extracted with methanol. The
concentrated leaf extract was adsorbed on silica gel (60-120 mesh) for the preparation of a slurry. The dried
slurry was chromatographed over silica gel column packed in petroleum ether. The column was eluted with
petroleum ether, chloroform and methanol successively in order of increasing polarity to isolate B-sitosterol, cis-
3,4-dioxyethylene-5-methoxycinnamic acid and lanost-54-en-23,3B-diol 26-oic acid (cranulanostenoic acid).
The structures of all the isolated phytoconstituents have been established on the basis of spectral data analysis

and chemical reactions.
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INTRODUCTION

Pyracantha crenulata (D. Don) M. Roem., syn.
Crataegus crenulata Roxb., Cotoneaster
crenulatus (D. Don) K. Koch, Mespilus
crenulataD .Don (Rosaceae), known as
the Nepalese firethorn or ghingaru, is distributed in
the Himalayas from Sutlaj to Bhutan between 800
—2,500 m and in China as a perennial shrub. It is a
1 to 3 m highly ramified and prickly bush with
alternate, oblong leaves, white flowers and orange-
red fruits. The fruits are antispasmodic, appetizer,
cardiotonic,  diuretic, coronary  vasodilator,
hypotensive, nutritious and sedative; used to treat
burns, cardiac failure, myocardial debility,
paroxysmal tachycardia, hypertension,
arteriosclerosis and Buerger's disease. The fruits
are consumed by aged people for rejuvenation and
to reduce joint pains. A beverage of the berries is
nutritious and taken to relieve anxiety, anorexia,
insomnia and neurasthenia. The fruit powder
combined with yoghurt is given to cure bloody
dysentery. The pome fruit is edible and eaten by
birdst*®! . A root decoction is used in baths to
alleviate body painll. The leaves possess
antioxidant, immune modulatory and anti-

inflammatory activities and are used to prepare
herbal teas, sun burn creams and facial creams. The
stem bark is used to relieve heavy bleeding during
menstruation and malarial feverl®. A combination
of Ginkgo biloba and P. crenulata leaves is taken
as a nervine tonic. The plant makes an excellent
hedge and is grown as an ornamental plant(l,

The fruits contained proteins, vitamins, sugars,
flavonoids, oligomeric proanthocyanidins, tannins,
polyphenols, B-sitosterol, esculatin and quercetinl*®
2 The flowers yielded phenyl ethylamine, O-
methoxyphenyl ethylamine and tyamine. The plant
possessed 2-phenylchromones and chlorogenic
acid®. Pyracrenic acid was isolated from the
bark™3l, The major fatty acids of seed oil were
linoleic, oleic and palmitic acids*4l. The fruits and
other plant parts showed anti-inflammatory[*319],
antioxidant[*®l, antiurolithiatic!*”l, diuretic*® and
antimicrobial®  activities. Owing to traditional
medicinal uses of P. crenulata, it was thought
worthwhile to study chemical composition of the
plant. The manuscript describes isolation and
characterization of chemical constituents from the
leaves of P. crenulata.

*Corresponding Author Address: Dr. Mohammed Ali, Phytochemistry Research Laboratory, Faculty of Pharmacy, Jamia Hamdard, New

Delhi - 110 062, India; e-mail: maliphyto@gmail.com
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MATERIALS AND METHODS

General procedures: Melting points were
determined on a Perfit melting apparatus (Ambala,
Haryana, India) and are uncorrected. UV spectra
were measured with a Lambda Bio 20
spectrophotometer  in methanol. Infrared spectra
were recorded on a Bio-Rad FTIR 5000
spectrophotometer using KBr pellets. *H and 3C
NMR spectra were scanned on Advance DRX
Bruker spectrospin 400 and 100 MHz, respectively,
instruments using TMS as an internal standard.
Mass spectra were obtained by effecting FAB
ionization at 70 eV on a JEOL-JMS DX 303
spectrometer equipped with direct inlet probe
system. Column chromatography was performed
on a silica gel (60-120 mesh, Qualigen, Mumbai,
India) column. TLC was run on silica gel G
(Qualigen) coated plates. Spots were visualized by
exposing to iodine vapors and UV radiation and
spraying with ceric sulfate solution.

Plant material: The leaves of P. crenulata were
collected from local areas of Dehradun,
Uttarakhand, India and authenticated at the
Botanical Survey of India (BSI), Dehradun, India.
A voucher specimen of the plant was deposited in
the Botanical Survey of India herbarium.

Extraction and isolation: The air-dried leaves
(500 g) were coarsely powdered and extracted with
methanol exhaustively in a Soxhlet apparatus. The
combined extracts were filtered and concentrated
under reduced pressure to get a dark brown viscous
mass (51.2 g, 10.2%). The dried extract was
dissolved in minimum quantity of methanol and
adsorbed on silica gel (60-120 mesh) for
preparation of a slurry. It was dried in air and
chromatographed over a silica gel column (1.6 m x
16 mm x 2 mm) packed in petroleum ether. The
column was eluted successively with different
solvents in increasing order of polarity in various
combinations of petroleum ether, chloroform and
methanol in order of increasing polarity. The
fractions were collected separately and matched by
TLC to check homogeneity. Similar fractions
having the same Rs values were combined and
crystallized. The isolated compounds were
recrystallized to get pure compounds. The
following compounds were isolated from the
methanolic extract of the leaves of P. crenulata:

p-Sitosterol  (1): Elution of the column with
petroleum ether - chloroform (1 : 3) vyielded
colourless amorphous powder of 1, yield 127 mg,
m. p. 137-138 °C; UV i max (MeOH): 211 nm (log €
2.9); IR vmax (KBr): 3401, 1654 cm?; IH NMR
(CDCls): 6 5.34 (1H, m, H- 6), 3.54 (1H, brs, w =
18.5 Hz, H- 3), 1.01 (3H, brs, M- 19), 0.94 (3H, d,
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J = 6.2 Hz, Me- 21), 0.87 (3H, d, J = 6.5 Hz, Me-
27), 0.84 (3H, J = 6.3 Hz, Me- 26), 0.82 (3H, t,J =
6.1 Hz, Me-29), 0.67 (3H, brs, Me-18), 2.28 — 1.05
(29H, 11 X CH,, 7 x CH); 3C NMR (CDCls): &
71.81 (C- 3), 42.34 (C- 4), 140.78 (C- 5), 121.68
(C- 6), 50.21 (C- 9), 36.14 (C- 10), 39.81 (C- 13),
56.80 (C- 14), 56.11 (C- 17), 11.85 (C- 18), 19.33
(C- 19), 36.73 (C- 20), 19.03 (C- 21), 45.90 (C-
24), 29.68 (C- 25), 21.07 (C- 26), 19.78 (C- 27),
24.94 (C- 28), 11.97 (C- 29); +ve ion FAB MS m/z
(rel.int.): 415 [M+H]* (CaoHs,0) (15.1), 398 (100),
383 (13.5).

3,4-Dioxyethylene-5-methoxycinnamic acid (2):
Elution of the column with chloroform yielded
yellow crystals of 2, recrystallized from acetone,
73 mg, m. p. 277 — 279 ° C, UV A max (MeOH):
237, 323 nm (log € 4.2, 3.9); IR vmax (KBr): 3185,
2935, 2837, 1687, 1647, 1545, 1487, 1455, 1372,
1317, 1251, 1183, 1029, 930 cm?; 'H NMR
(CDCl3): 5 8.11 (1H, d, J = 6.3 Hz, H-8), 6.37
(1H, d, J = 2.1 Hz, H-2), 6.23 (1H, J = 6.3 Hz, H-
7), 6.19 (1H, d, J = 2.1 Hz, H-6), 3.42 (2H, t, J =
5.5 Hz, H»-1'), 3.39 (2H, t, J = 5.5 Hz, H»-2'), 3.35
(3H, s, OMe); 3C NMR (CDCls): § 157.71 (C- 1),
112.89 (C- 2), 164.92 (C- 3), 161.98 (C- 4), 158.33
(C- 5), 105.38 (C- 6), 94.91 (C- 7), 99.37 (C- 8),
180.47 (C-9), 72.73 (C- 1, C-2"), 60.77 (OMe);
+ve ion FAB MS m/z (relint): 237 [M+H]*
(C12H1305) (25.1), 191 (12.4), 165 (9.2).

Cranulanostenoic acid (3): Elution of the column
with chloroform — methanol (48:1) afforded a
colourless amorphous powder of 3, yield 98 mg,
m.p. 240-242 °C; UV  max (MeOH): 209 nm (log ¢
3.7); IR vma (KBr): 3448, 3247, 2927, 2851,
1698, 1636, 1455, 1380, 1273, 1180, 1095, 1007
cml; 'H NMR (CDCls): 8 5.31 (1H, d,J = 5.6 Hz,
H-6), 3.93 (1H, d, J = 9.5 Hz, H- 3a), 3.31 (1H,
brm, wi, = 16.5 Hz, H-20), 2.17 (1H, m, H-25),
1.29 (3H, brs, M- 28), 1.14 (3H, brs, Me-19), 1.06
(3H, brs, Me-30), 0.99 (3H, d, J=6.3 Hz, Me-27),
0.93 (3H, d, J = 6.6 Hz, Me- 21), 0.84 (3H, brs,
Me-29), 0.77 (3H, brs, Me-18), 2.08 — 1.32 (22H,
9 X CHa, 4 x CH); ¥C NMR (CDCls): § 35.71 (C-
1), 71.69 (C-2), 81.38 (C-3), 39.75 (C-4), 139.51
(C-5), 118.98 (C-6), 28.72 (C-7), 38.19 (C-8),
49.85 (C-9), 36.51 (C-10), 22.43 (C-11), 37.06 (C-
12), 47.72 (C-13), 53.45 (C-14), 29.96 (C-15),
32.55 (C-16), 52.38 (C-17), 14.56 (C-18), 17.46
(C-19), 34.36 (C-20), 18.82 (C-21), 35.13 (C-22),
25.11 (C-23), 30.37 (C-24), 31.27 (C-25), 177.48
(C-26), 26.03 (C-27), 28.57 (C-28), 26.82 (C-29),
16.11 (C-30); +ve ion FAB MS m/z (rel.int.): 475
[M+H]* (C30Hs104) (5.1), 316 (10.6), 295 (35.5),
292 (43.6), 289 (13.5), 252 (16.6), 238 (21.5), 236
(15.1), 184 (14.6), 182 (23.5), 168 (28.6), 143
(33.5), 123 (26.4).



Ali et al., J Pharm Biol Sci 2017; 5(3): 91-95

RESULTS AND DISCUSSION

The compound 1, 415 [M+H]* (CzHs10),
responded to steroidal tests positively and showed
IR absorption bands for hydroxyl groups (3401cm-
1) and unsaturation (1654 cm™). On the basis of
analysis of the 'H and *C NMR spectra and
comparison of the spectral data with the reported
values the structure of 1 was determined as p-
sitosterol-21

B- Sitosterol (1)

Compound 2 gave effervescences with sodium
bicarbonate solution and showed IR absorption
bands for carboxylic group (3185, 1687 cm),
unsaturation (1647 cm™) and aromatic ring (1545,
1029 cmt). Its molecular ion peak was determined
at m/z 237 [M+H]"* on the basis of mass and *C
NMR spectra consistent with the molecular
formula of an aromatic acid Ci2H130s . The ion
peaks arising at m/z 191 [M — COOH]* and 165 [
M — CH=CH-COOH, mass unit 71]* indicated that
it was a derivative of cinnamic acid. The *H NMR
spectrum of 2 displayed four one-proton doublets at
6 8.11 (J=6.3 Hz) and 6.23 (J = 6.3 Hz) assigned
to cis-oriented vinylic H-8 and H-7 protons,
respectively, and at 6 6.37 (J=2.1 Hz) and 6.19 (
J = 2.1 Hz) ascribed correspondingly to meta-
coupled aromatic H-2 and H-6 protons. Two two-
proton triplets at & 3.42 and 3.39 with coupling
interactions of 5.5 Hz each were accounted to
oxygenated methylene H.-1' and H.-2' protons,
respectively. A three-proton singlet at & 3.35 was
due to the methoxy protons. The ¥C NMR
spectrum of 2 exhibited signals for aromatic and
vinylic carbons between & 161.98 - 105.38,
carboxylic carbon at & 180.47 (C- 9),
oxymethylene carbons at 6 72.73 (C- 1’, C-2') and
methoxy carbon at § 60.77 (OMe). The absence of
any 'H NMR signal below & 3.35 and ¥C NMR
signal beyond 6 60.77 ruled out the existence of
any saturated carbon in the molecule. These
evidences led to establish structure of 2 as cis-3,4-
dioxyethylene-5-methoxycinnamic acid. This is a
new aromatic acid.
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acid

(cis)-3,4-Dioxyethylene-5-methoxycinnamic
)

Compound 3, named cranulanostenoic acid, yielded
effervescences with sodium bicarbonate solution
and showed IR absorption bands for hydroxyl
groups (3448 cm™), carboxylic function (3247,
1698 cm?)  and unsaturation (1636 cm™). Its
molecular ion peak was determined at m/z 475
[M+H]* on the basis of FAB mass and **C NMR
spectra relating to a triterpenic acid, CsoHs104. The
ion fragments generating at m/z 306, 168 [Ce7 —
Co,10 fission]” and 292, 182 [Css — Co10 fission]*
suggested the presence of the vinylic linkage at Cs
and two hydroxyl groups in ring A/B . The ion
peaks appearing at m/z 266 [Cg14 — Co 11 fission]™,
252, 222 [Cgis — Cus12 fission]™ and 236, 238
[Cs,14 — Ci213 fission]* indicated saturated nature of
the ring C. The ion fragments produced at m/z 184
[Ci1a.15 — Caz 70 fission]* and 143 [Ci7 — Cy fission,
side chain CgHis]* supported the existence of the
carboxylic group in the saturated side chain. The
'H NMR spectrum of 3 exhibited a one-proton
doublet at 6 5.31 (J=5.6 Hz) assigned to vinylic H-
6, a one-proton doublet at & 3.93 (J = 9.5 Hz, H-
3a) and a one-proton multiplet at & 3.31 with half
width of 16.5 Hz ascribed to a-oriented
oxygenated methine H-30 and H-20 protons,
respectively, five three-proton broad singlets at &
1.29, 1.14, 1.06, 0.84 and 0.77 due to tertiary C-28,
C-19, C-30, C-29 and C-18 methyl protons and as
two three-proton doublets at 6 0.99 (J = 6.3 Hz) and
0.93 (J = 6.6 Hz) associated with secondary C-27
and C-21 methyl protons. The remaining
methylene and methine protons appeared between &
2.17 — 1.32. The C NMR spectrum of 3 displayed
signals for vinylic carbons at & 139.51 (C-5) and
118.98 (C-6), carbinol carbons at § 71.69 (C-2) and
81.38 (C-3), carboxylic carbon at § 177.48 (C-26)
and methyl carbons from § 28.57 to 15.56. The 'H
and 3C NMR spectral data of the triterpenic unit of
3 were compared with the reported spectral data of
lanostene-type triterpenoids ?2%°1, On the basis of
these evidences the structure of 3 was established
as lanost-5-en-2p,3p-diol 26-oic acid, a new
lanostenoic acid.
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Cranulanostenoic acid (3)

CONCLUSION

Phytochemical investigation of a methanolic
extract of the leaves of P. crenulata resulted in the
isolation of [-sitosterol, cis-3,4-dioxyethylene-5-

REFERENCES

methoxycinnamic  acid and lanost-54-en-2f3,3f-
diol 26-oic acid. This work has enhanced
understanding about the phytoconstituents of the
plant. These compounds may be used as
chromatographic markers for standardization of the
leaves.

Acknowledgements: The authors are thankful to
the instrumentation centers, Central Drug Research
Institute, Lucknow and Jawaharlal Nehru
University, New Delhi for recording spectral data
of the compounds.

Conflicts of interests: We declare that we have no
conflict of interest.

1.

Chauhan NS. Medicinal and Aromatic Plants of Himachal Pradesh, Indus Publishing Co., New Delhi,
1999; 339.

2. Khare CP. Indian Herbal Remedies: Rational Western Therapy, Ayurvedic and Other Traditional
Usage, Botany, Springer-Verlag Berlin Heidelberg, 2004; 163.

3. Khare CP. Indian Medicinal Plants: An Illustrated Dictionary. Springer-Verlag New York, 2007;
176.

4. Pande PC, Tiwari L, Pande HC. Ethnoveterinary plants of Uttaranchal-A review. Indian Journal of
Traditional Knowledge, 2007; 6 (3): 444-458.

5. Saklani S, Chandra S, Mishra AP. Evaluation of nutritional profile, medicinal value and qualitative
estimation in different parts of Pyrus pashia, Ficus palmata and Pyracantha crenulata. J Global
Trends Pharmaceutical Sci. 2011; 2 (3): 350-354.

6. Saklani S, Chandra S. In Vitro antimicrobial activity, nutritional value, antinutritional value and
phytochemical screening of Pyracantha crenulata Fruit. IntJ Pharm Sci Rev Res, 2014; 26(1): 1-5.

7. Quattrocchi U.  CRC World Dictionary of Medicinal and Poisonous Plants: Common Names,
Scientific Names, Eponyms, Synonyms, and Etymology , CRC Press Inc, Boca Raton, Florida, 2012;
3147.

8. Simoons FJ. Food in China: A Cultural and Historical Inquiry, CRC Press, New Delhi, 1990; 259.

9. Dimitri MJ. Enciclopedia de Agricultura y Jardineria, Ed. ACME, Buenos Aires, 1972; 1. 433-435.

10. Bahuguna YM, Chakraborthy GS. Phytochemical examination of fruits of Pyracantha  crenulata
(D.Don) M. Roemer. Int J Advances Pharmac Res, 2014; 5(5): 264 — 273.

11. Saklani S, Chandra S. Preliminary phytochemical evaluation of Garhwal Himalaya wild edible fruit
Pyracantha crenulata, Journal of Pharmacy Research, 2012; 5(6): 3434-3436.

12. Singh S, Lily MK, Dangwal K. Evaluation and comparison of polyphenols and bioactivities of wild
edible fruits of North-West Himalaya, India. Asian Pac J Trop Dis, 2015; 5(11): 888-893.

13. Otsuka H, Fuijoka S, Komiya T, Goto M, Hiramatsu Y, Fujimura H. Studies on anti-inflammatoric
agents. A new anti-inflammatory constituent of Pyracantha crenulata Roem. Chem Pharm Bull,
1981; 29: 3099-3101.

14. Quiroga OE, Bou SM, Sarlingo ClI, Nolasco SM. Study of the composition of Pyracantha crenulata
Roem seed oil and meal. Grasas y Aceites, 2003; 54 (4): 335-338.

15. Bahuguna Y, Rawat K. Evaluation of anti-inflammatory effect of Pyracantha crenulata (D.Don) M.
Roemer by in-vitro methods. Int J Adv Pharmac Sci, 2014; 5 (4): 2248-2251.

16. Pal RS, Kumar RA, Agrawal PK, Bhatt JC. Antioxidant capacity and related phytochemicals
analysis of methanolic extract of two wild edible fruits from north western Indian Himalaya. Int J
Pharma Bio Sci, 2013; 4(2): 113-123.

17. Bahuguna YM, Rawat MSM, Juyal V, Gusain K. Evaluation of Pyracantha crenulata Roem for

antiurolithiatic activity in Albino rats. African J Urology, 2009; 15(3): 159-166.

94



18.

19.

20.

21.

22.
23.

24,

25.

Ali et al., J Pharm Biol Sci 2017; 5(3): 91-95
Bahuguna Y, Rawat, MSM. Diuretic activity of fruits of Pyracantha crenulata Linn. Int J
Pharmacology Biol Sci, 2009; 2.
Jung WS, Chung I, Ali M, A. Ahmad A. New steroidal glycoside ester and aliphatic acid from the
fruits of Lycium chinensis. J Asian Nat Prod Res, 2012; 14(4): 301- 307.
Mustafa A, Ali M. New steroidal lactones and homomonoterpenic glucoside from fruits of Malva
sylvestris L. Acta Poloniac Pharmac Drug Res, 2011; 68 (3): 393 - 4
Akhtar N, Ali M, Alam MS. New steroidal glycosides from the stem bark of Mimusops elengi.
Chem Nat Compds, 2010; 46 (4): 549 - 553.
Ali M. Techniques in terpenoid identification, Birla Publications. Delhi; 2001; 352 - 360.
Khan MA, Ali M, Alam P. Phytochemical investigation of the fruit peels of Citrus reticulata
Blanco. Nat Prod Res 2010; 24: 610 - 620.
Chung IM, Ali M, Yang YM, Peebles CAM, Chun SC, Lee SJ. Identification of new
compounds from Catharanthus roseus hairy root culture. Bull Korean Chem Soc, 2007; 28: 1294 -
1298.
Bagri P, Ali M, Aeri V, Bhowmik M. Isolation and antidiabetic activity of new lanostenoids from the
leaves of Psidium guajava L. Int J Pharm Pharm Sci, 2016; 8(9): 14-18.

95



