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INTRODUCTION

Euphorbia jeterophylla L. 13 an aunual herh he-

Th
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fongine to family Euphorbiaceae, ¥as used as an an-

tidete for the irritation produced by other species of
Buphorbia, The flower and leaf gave positive antibi-
otic tests against T.B. . The aqueous extract of the
leaves was investigated for the purgative effsct in an-
imals ‘possibly due to the increase in intestinal motil-
!

1ty The plants of the genus Zuphoriis have Leen re-

ported tc contain terpenoids (di- and tri-}, alcchol,

sterols, hydrocarbons and flavonoids.

b-sitesterol gluceside and hydrocarios

extract of the roct,
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Assivt, Rgypt

ABSTRACT

L. cultl-
B-azvrin, f-sitosterol taraxasterol
with ketonlc qroup
¥hile lupeol

faraxasterci, f-sitesters! and f-sitosterol ¢lucoside were

In addition guercetin, 3-

guercetin, kaemplerol-2-é-arahrnoside, kaempferol-J-8-¢luco-

rol-7-8-¢lucosiae were Isolated from the ethyl ac-

The rdentification of these corpounds

cal, chenical and spectral analysis.

On tne other hand several other subhstances, viz,
alkalolds,
teg 37,

!

coumarins, tannins and acids were repor-

Current literature on [£. hefercphylia L. revealed

acetate and

the

nortenone as well as 14,!%-dimethylhexacozane-~T-ona J,

presence of t{riterpenes euphyl

[ne present work is directed for studying the lipids,

terpenes and flavonoids of this piant.




EXPERIMENTAL

The plant material consisting of the aerial parts

and  reots collected during the ficuaring stage from the

trperimental Station of Medicinal Plants, Faculty of

Pharmacy, Assiut University., The plant waz identified
through "Garden Plants of the Korld in Colours”. and
kindly cenfirmed by Prof. Dr. K.E. El-Keltawi, Profes-
sor of Horticulture, Faculty of Agriculture Assiut Uni-

versity,

Nelting points were determined using a koffier hot

stage microscope.  H-NKR spactra were recorded in
(DCly, CDCIytpyridine-dg and DYSO-dg at 400 MH: from
Bruker WH 48%. Mass spectra wers measured using MS-5¢,

s

kratos, A.E.1. 7¢ ev. Unican infra-red spectrophotome-
ter SF-102% fer recording infrared spectra and Unican
SF-1730 recording Ultra-viclet spactrophotometer for UV

neasurements.

Extraction:
a-The powdered herb of £, hefercphyila L. (3 K3} was
extracted several times with 78% ethangl Dy perco-

latron till exhaustion., The dried alcoholic ay-
tract (13% q) was mixed with 608 nl %arm distilled

water, and fractionated into pef. ether (fr. I
and ethyl acetate (Fr. II). The pet. ether frac-
tion was evaporated, the residue (78 q) was eg-
tracted with methanol (569 nl) (Fr. Ia) and theg
evaporated to yield a brownish residue (20 o) (Fr,
[b).

b-The powdered roots (786 q) was extracted with 70%

ethanol as mentioned before, Tie dried alcoholic
extract (25 g} was mixed with 200 nl warm dis-
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tilled water and partitioned between ether (Fr.

[I1} and n-butanol.

of the Pet. Ether

Fraction of the Powdered herb:

Investigation

A few spots of (Fr. Ia) was chromatographed on
s1lica gel-coated plates. using benzene-ethyl acetate
(3:1) systen I and chlorcforn-methanol (9:1) systen I1.
the caromatograms were sprayed with 50% H;S04, followed
cy heating at 110°C for few minutes. Eight spots were

chtalned having Rp values 0.96, ¢.85, 3,74, 8.55, ¢.38,
by systen I and .99, 8.98, 0.97, 0.87, 0.50, 0.40
t.36 and 8.24 by system II.

Chromatography of the
Pet. Ether Fraction of the Pow-

dered herb:
Ihe nmethanol-soluble part (20 g) of (Fr. Ib) was

Column

transferred to a silica gel column (E-Nerck, 548 g, 1 n
x 4.3 cn, i.d.) and qradiently eluted with hexane and
stnyl acetate. Fractions, 508 ml each were collected
and menitored by silica gel G. coated plates using sys-

tes | and I,

qether.  Five compounds labelled By, Ej, B, £4, and Es
were obtained.

ldentical fractions were pooled to-

Compound Ej:

- Compound By {20 ng) occurred as white Waxy sub-
stance, echyl acetate, m.p, 74-76'C, Re 0.97 & 0.9 by
systems [ & I respectively. It did not respond to
salkowski's and Liebermann-Burchard's tests. IR spec-
trun  (KBr ~») showed the following bands 295¢, 1718,

1450 and 1388 cn'l. LE-NAR (CDCIy) showed signal at §
.88 (m, for terminal CHy, groups) 1.27, 1.59, 1.62 and
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HS  showed ¥' at n/z 488,

diagnostic peaks at 339, 362 and other peaks spaced 14

.41 {n. for CHy protons).

£ass units (corresponding to a difference of Chyl.

trog the aforementioned chemical, cohysical and

spectral aata of compound ki it can be conciuded that

1t is a hydrocarbon containing a ketonic qroup, it is
nost prebaply 1%, 18-dimethyl hexacosane-2-cne, pravi-

ously 1solated from the plant under investigation 3.9,

Compound Ej:

compound  E; (1 @) is colouriess hazagonal plates,
(etnyl-acetate) m.p. 248-50°C. It rezponded to Salkow-
ski's and Liebermann-Burchard's tests. It had Ry val-
ues .74 and 0.97 by systers I £ Il respectively, IR
(REr ~v } showed the following bhands 2962, 1725, 1468
1375, 1258 and 1830 en™d,  1H-NHR (CDCLs) showed siz

singlets af § @.73, €,844, 0.543, 0.86, ¢.90 and €,93
i each, for 6 Mej): 0.94 (3K, 4, J=0.1 Hz,

s, OAe); 1.81-0.3 (¢, for methylens
dd, J=9.%, &7 H:i, H-37 5.7 (24, ¢

like, J=1.3 Hz, for methylene profens zt -3¢,

ppr (6, s,
Me-29): 2.84 {1,
protons): 4.3 (14,

i

It wag identified as taraxastercl acetate from the
previous mentioned physicochemical and spectral proper-
ties 1V a5 well as direct comparicen  immp & Co-chro-
natography) with an authentic sampic.

Compound Ej:

Compound Ej (89 ng) is colourless needies, n.p,
138-200"C  (methancl)., It responded to Salkowski's and
Liebarmann-Burchard's tests. It had He waives 8,58 and
0.87 by systems I & Il respectively. 1t was identified
as f-amyrin by IR, co-chromatography and rmrp with and

authentic sample,
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Compound Eg:

Compound E4 (880 ng) is colourless needles, m.p.
135-37°C
Liebermann-Burchard’'s tests. .
9.09 by avstems I & II respectively.

it reponded to Salkowski's and

[t had R¢ values 0.38,
It was idenfified

(m2thancl).

a5 f-sitesterol by IR,'cc-chromatography and nmp with a

raference paterial,

Compmund Eg:

Compound  Eg (39 mg) is white amorphous powder,
(Hell) m.p. 275-8°C. It responded to Salkowski's and

Liebermann-Burchard’s tests. It had R¢ value 0,24 by

aystemn 1l. IR spectrum of the compound showed bands at
1406, 2948, 1450, 1370, 1618, 1070, and 1020 cn!. 1f-
ik spectrun (400 NHz, CDClqtpyridine-d5) showed the

a4, J=6.9 Hz, Me-26) & 0.84 ppm (4, J=6.9 Hz, Ne-27) &
(.84 ppm (t, J=7.3 Hz, Ke-29) & 3.55 ppm (m, H-3) & 5.3

epn (B, J=5.081 Hz, H-6) & 1-2.5 ppa (m, CH; and CH pro-
tons) &K 4,58 opom (d, J=T.7 Hz, H-1M) & 3,77 ppm (t,
=8.8 Hz, H-27,3,47) & 3.65 ppm (m, H-5') & 4.07 pon
(dd, J=1l.5, 3.5 Hz, H-6'-a) & 3,94 oppn (dd, J=11.4,
2.4 Hz, H-6'b}. Ms showed a molecular ion peak N' at
n/z 414 and other diagnostic peaks at 399(K*-Fe),
395(H+*H2ﬂ) j00%, 382{ﬁ+-ﬁe—H20), 294, 275(H-R), 255,

M1, 213, 171, 161, W5, 133, 121, 197, 95, 81, 73, 69,
67, 57,

From the aforementioned ﬁhysicechemical and spec-

tral studies the compound Eg was identified as 8-sitos-
terol glucoside according to the published data for 8-

sitosterel 1114, This was confirmed by completed acid
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hydrolysis of the compound and the chromatographic

study of both the aglycone and the sugar.

of the
etate Fraction (Fr.
Powdered herb:

[LC investigation of (fr. II) was performed using

Ethyl Ac-
I1I) of the

Investigation

the following systems:

-For stlica gel G plates:
system III: ethyl acetate~formic acid-water
(18:2:31,

Syster IV @ chloroform-MeQH (€:2;.

-For cellulose piates:

system V. : chloroform-acetic acid-water

(30:43:3),

The chromatograms showed 7 flavonoidal compounds

that were revealed by UV, ammonia vapour and 1% AICI;
5praylng reagent.

Column Chromatography:

[Ty (15 ¢} was
chroratographed on silica gel columr (E-Herck, 300 7.
120X2.5

nethanol

[he ethyl acetate fraction (fr.

cn) and eluted with chloroform then chiorofors-
gradient.  Fractions 25¢ =] each collectd and
nonitored by TLC and PC and pooled according to similar
Rg.  Six groups were obtained and five flavonoids la-

belled ¥y, Fy, Fy, Fy, and Fg were 1solated.

Compound Fj: .
[t was obtained as yellowish powder (MeQH) (50

1), m.p. 318-17°C. It had By values 8,93, £.63 by
systems III & IV successively, From the UV spectropho-

N.&, El-Enary et al

data with [able 1, Co-

chromatography and mmp with a reference sample it was

tometric shift reagents

concluded that compound Fy is quercetir.

Compound Fj:

Compound Fy (80 =mg) was obtained as yellow nee-
dles, n.p. 268-70°C (methanol). It had R¢ values 8,98,
3.58 Dby systems III & IV. The UV spectrophotonetric
data were recorded in Table 1. IH-§MR ({8% HHz, DHSO-
18} showed the following signals at & 3.78 ppm (3H, §,

LY at O K 6,19 ppm (1H, 4, J=1.9 Hz, §-6) & 6.4
vpm (IH, d, J=1.7 Hz, H-8) & 6.99 ppn (IH, 4, J=3.5, H-

') & 7.45 ppa (IH, dd, J=2.1 and 8.5 Hz, H-6") 7.54
ppn (1K, d, J=2.1 Hz, #-2").

Compound Fj was identified as 3-methy! quercetin.

Compound F3:
it 1is yellowish powder, (3% mg), m.p. 275°C

(decomp.) (methanol). It had R¢ values 0,98, .87 by
system III and V. The UV spectrophotometric data Table
| proved that this substance is a flavonol gqlycoside.
Partial and complete acid hydrolysis indicated that it
15 a monoside giving kaempferol aglycone (AFy) that its
UV spectrophotometric data were recorded i lable 1.
[he sugar was identified as arabinose., From the afore-
nentioned data compound ?3 was found to be kaempferol-

J-8-arabinoside,

Compound F4:

It was obtained as yellowish ypowder 30 ag¢) and
decomposed at 265°C (methanol), It had Ef values §.85,

.81 by systems II, V. The UV spectrophotometric data
Table 1 proved that this compound is a flavonoi glyco-

s1de,
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Partial and complete acid hydrolysis inalcated
that it is a monoside giving Raempferol agiycone on

copplete acid hydrolysis.

The sugar moiety was identified as glucose. Ifrem
the above mertioned data compound Fq was identified as

kaempferol-7-¢-glucosiae,

Compound Fpg:
Compound Fg was obtained as yellowish powder (bb
Rg) n.p. 242-44°C [t had Ry values 3.8,

3,75 by systeps 1lI, V.

(mathanall,
The UV spectrophotonetric data
were recorded in Table 1. It shows that thls substance

is flavonal glycosice.

Partial and compiete acid hydrolysis of this sul-

*

stance indicated that 1t 1s a monoside  QIVIRG

kaempfercl aglycone on complete acid hydrolysis,

The sugar moiety was identified as glucose. Frox
aforementioned data cospound Fy was 1dentified as

kasmpfercl-3-0-glucostide.

Investigation of Ether Fraction
(Fr. III) of Powdered Roots:

1LC on silica gel & of {Fr. III} using benzene-
ethyl acetate (9.5:9.5) system VI and system [ showed 3
spots that were visualized by spraying with 5% Ejtiy
followed by heating at 110°C. The spots had Rf vaiues
¢.98, ©.96, 0.95, @.91, .88, ©.85, 0.80 and .24 by
system ] & 0.97, .95, €.78, @.60, ¢.67, ©.44 and 0.5

by system VI.
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Column Chromatography:

Fr. 1II (7 g) was. chromatographed on silica gel
(E.Merck, 288 q, 1 o X 2.% cm) using hexane and hexane-
ethyl acetate gradient. Fractions 582 ml each were
collectcd and monitored by TLC using systems I and VI

They were pooled according to similar Re. Six groups
were obtained and four compounds labelled Ry, Rj, B3

and &4 were isolated,

Compound Riq:
Colourless needles (689) m,p. 211-13°C (methanol).

it respended te Salkowski's and Liebermann-Burchard's

it had R¢ values .96 and 9.99 by systems II &
il respectively, IR spectrum showed bands at 2938,

1730, 1643, 1460, 1380, 1250 and 1130 ca™l,  1H-NHR
spectrum (CDClg) showed six singlets at § 0.73, 2.8,
1,36,
.63 ppm (3K, s, C=C-CHq), 2.24 ppn (3, s, O-C-CH3) &
4,46 pon (28, w, CHy) & 5.2 pon (2H, Dbroad singlet, -
i), ¥S showed a molecular ion peak H' at m/z 468,
peaks at 453(N*-He), 408(K*-HOAc), 393(MT-HOAc-Ne) and

other peaks at 257, 249, 231, 218, 204(1ee%), 139, 177,
161, 147, 138, 121, 199, 495, 84, &1, 6%, 66, 43, 28.
This pattern of fragmentation is characteristic for lu-

tests.,

$.93, §.94 ana 1.1 oppm {each for He group) &

pane Series X

The aforementioned physicochemical and spectral

data of this compound superimpose those reported for

. lupeol acetate 14

Compound Ry:

223-2%°C
it responded to Salkowski's and Lieber--
[t had R¢ values 0.85 and 8.44

Colourless needles (808 mg), n.p.
(methanol),

nann-Burchard’'s tests.




by systems II & VI respectively. IK spectrum showed

bands at 3426, 2959, 1618, 1478, 1330, 1152, 1040 and
988 cn~,  IH-NKR (400 NHz, CDClj) showed six singlets
at 8 0.7%, 2.37, 0.88, ©.%5, 2.99 and .24 ppm {each

for Me qroup) & 1.03 ppn (3R, 4, Me at Cygq) & 3.19 ppz
(1§, 44, I=1¢.5, 6.5 Hz, H-3) & 4.60 ppmn (2H, ad,

methylene protons at C-38). HKS showed a molecular ion
esk H*at m/z 426 and other diagnostic peaks at
A11(0F-He), 408(H*-Hj50), 393(NT-H,0-He), 357, 344, 315,
272, 257, 129, 218, 387, 1Bo(ieex), 175, 1el, 147, 135,
121 and 163,
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The above mentioned data superimpese those re-

ported for taraxasterol 1%,

Acetylation of compound Ry gave compound E; that

was isolated from the pet. ether Iraction of the pow-

dered herb,

Compounds Ry and Ry were proved to be B-sitosterol
and  3-sitosterol glucoside following the same procedure

pentioned under Ey & Es.

RESULTS AND DISCUOLSION

From the aerial parts of fuphorbia hetercphylla b,

cultivated in Egypt, B-anyrin, B-sitosterel, f-sites-

terol gqlucoside taraxasterol acetate and 1¢,10-dimethyl
hexacosane~2-one were isolated from pet, ether ex-

tract, In addition quercetin, J-methyl quercetin,

kaempferol-3-0-arabinoside, kaempferol-3-8-glucoside

and  raempferol-7-8-glucoside were isclated from ethyl

acetate extract of the herb, while Ilupeol acetate,

taraxasterol, B-sitosterol and B-sitesterol gluccside

were isolated from the ether extract of the root.

N4, El-Epary et al
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The identity of the isolated compounds was con-

firned through determining their physical and chenical

characters, as well as their chromatogqraphic and spec-

tral analysis.

fleferring to the literature euphyl acetate, 10,13-

dimethyl hexacosane-T-cne and mortenone were previously

isolated from £, fheferophylia k.

pounds are reported here for the first time.

wille the other com-

Table 1. UV-spectra of isolated flavoncids ¥ ¥y F3 Fy Fo and ARy,

Compound Band  HeOH

S
i
|
[ %
R0
|3
TR |
[ %
fe 1 264
[
R0 8
%

B e e T ————

and

max
NaOMe  AICh
20 #1626 +2
9%+ 436 +6
22 46 76 428
406 +48 44 +76
B K
414 4 18 +48
82 +16 I H
398 #5235+
8 14 N
W #4398 H48
8 18 8
414 +8 424 +%3

e

66 +1)
22 452

276+
4% +48

08 H
198 48

e

_355 +10

U
3 +48

1 Y
44 +58

210 +16
30+

274 +18
78+

68+
*9 +10

205 -
o -

8+
2+

24+
M 4

flax

MO/ NaDke  NaDheBy B0

1718 +1€
9+

24 +12
78 +28

b -
-

0 -
U -

% -
noo-

168
36
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