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ABSTRACT

Objective: To learn the phytochemical screening of terpenoids, flavone and
phenols from different extracts ofEuphorbia milii Red flowers.

Materials and Methods: Euphorbia milii (Euphorbiaceae) is an ornamental plant
plays a role in folk medicine. The Chinese use it as a cure for cancer, and some
Brazilians believe that it can cure warts.The flowers were extracted with the three
different solvents like petroleumether, ethyl acetate and 70% ethanol &the yield
were found to be 21 g, 15 g and 12 g respectively, concentrations of 50 % and
100% ethanol respectively.

Results: Two triterpenoids, Taraxerol(1), 28-hydroxyfriedelan-1,3-dione-29-oic
acid (2) as well as one flavone, Quercetin 3-O-(2"-O-galloyl)-a-L-
arabinofuranoside (3) and two phenoilccompounds, 7 7'- dihydroxy, 8, 6'-
bicoumarin (4), 9-acetyl-3'4'-dimethoxy dehydroconiferyl-3-alcohol (5) were
isolated for the first time from the flowers of Euphorbia milii. The structures of]
the isolated compounds (1-5) were realized on the basis of the spectral data (IR,
'H and *C NMR and mass).

Conclusion: The obtained compounds of Euphorbia milii flowers are effective
pharmaceutical compounds which will serve as a better alternative to chemical
based pharmaceuticals.

Keywords- Euphorbia milii, Euphorbiaceae, triterpenoids, flavones, coumarins,

phenolic compounds.
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INTRODUCTION

The genus Euphorbia is the largest
genus of medicinal plants widely distributed
in tropical countries. Different species of
Euphorbia are used for the treatment of
various ailments such as skin diseases,
intestinal parasites and warts. It has been
reported  that  Euphorbia  possesses
antiarthritis, anticancerl, anticonvulsant,

antidiabetic, anti-eczema, anti-
inflammatory, antimicrobial, antioxidant,
antispasmodic, antitumor, antitussive

properties hormonal and myelopoiesis
properties”. Some species of Euphorbia have
been traditionally used for the treatment of
skin diseases, gonorrhea, migraine, intestinal
parasites and as wart cures’. The
genus Euphorbia has been studied widely
for its antiproliferative’. Euphorbia milii
(Euphorbiaceae), a  flowering plant
commonly known as “Christ plant” or
“Christ thrown”. It is ornamental shrub
native to Madagascar and Philippines,
widely distributed in India. Euphorbia milii
widely used in folk medicine for the
treatment of warts (South Brazil), cancer
and hepatitis (china). It has been reported
that Euphorbia milii possesses antifungal
and antinociceptive property, acts as natural
molluscicide, can curb the spread of
schistosomiasis. Some of the latter diterpene
esters of ingenol are potent skin irritants but,
in contrast with other closely-related ingenol
and phorbol derivatives, they showed no
tumour promoting activity’, Milliamines
isolated from E. milii latex exhibited potent
molluscicidal  activity®.  Phytochemical
studies of Euphorbia milii revealed the
presence of [-sitosterol, cycloartenol, [3-
amyrin acetate, lupeol, euphol, triterpenes,
phenols and flavonoids’. Euphorbia milli
crude latex showed potent plant
molluscicideg, its toxic effect to mammals
has been studied. The undiluted latex of E.
milli was also found to be irritant to
mammalian eyes and skin’.Inspite of the
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various researchers on Euphorbia milii,
investigation on the chemical constituents
was carried out on polar extracts. This paper
elucidates the structures of two triterpenoids,
one flavone and phenolic compounds from
the flowers of E.milii on the basis of various
spectroscopic data.

MATERIALS AND METHODS

General

Column chromatography was carried
out by using silica gel (60-120 mesh)
(Merck, Bombay) and Aluminum sheets and
glass-backed TLC plates (20X20 cm;
Merck, silica gel 60-F254) were used for
isolation of compounds. Analytical grade
solvents (Sigma Aldrich 32213) were used.
IR spectra was recorded using KBr pellets
on Thermo Nicolet Nexus 670; "H NMR
spectra were taken on Varian EM-360 (300
MHZ) NMR spectrometer using CDCl; as
solvent; BC NMR was recorded on Bruker
instrument with CDCl; as solvent at 300
MHz and Mass spectra were recorded on a
EI-MS, data on E:ISO/21184-1.QGD.

Plant material

Flowers ofEuphorbia milii were
collected from the local gardens of
Hyderabad. The plant was authenticated by
Dr. B. Bhadraiah (HOD, Dept. of Botany,
Osmania University, Hyderabad). Voucher
specimen (EM/2013/0067) was kept at
Malla Reddy College of Pharmacy,
Dhulapally, Hyderabad, Telangana, India.

Extraction of plant material

Around 4 kg of Euphorbia milii red
flowers were shade dried, coarsely
powdered and subjected for successive
extraction process with three different
solvents (petroleum ether, ethyl acetate and
ethanol (70 %)) into 15 batches of each 200
g in Soxhlet extractor for 48 hours. After
complete extraction, the solvents were
distilled off and concentrated under reduced
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pressure to the dryness in a flash evaporator.
The yield was found to be 21 g, 15 g and 12
g respectively.

Isolation and purification of compounds

The concentrated petroleum ether
extract (20 g) was eluted by gradients of
petroleum ether/ethyl acetate, then ethyl
acetate, followed by a gradient of ethyl
acetate/methanol and finally with methanol
to afford a total of 35 fractions (each 200
mL).

Fractions 02 to 15 (7.2 g) on silica
gel column with Petroleum ether: EtOAC
(85:15) gave six subfractions  Fi,-
Fie.Fraction Fj,-Fie (929 mg) was
rechromatographed over a silica gel eluting
with petroleum ether: EtOAC(83:17) to
yield compound 1 on TLC (peteroleum
ether: EtOAC; 8.2:1.8), the compound was
further purified with acetone to give pure
compound (1) (142 mg) [Fig 1].

Fractions 17 to 33 (6.5 g) was
rechromatographaed on silica gel column
with, Petroleum ether: EtOAC(gradient) to
afford 8 new subfractions F,,-F»:. Fractions
F2,-Fon(845 mg) was rechromatographed on
silica gel with Petrolem ether: EtOAC
(70:30 to 50:50) to yield compound 20on
TLC (petroleum ether: EtOAC ; 6.5:4.5),
ascertained as pure compound (2) (79 mg)
[Fig 2].

The ethyl acetate fraction (12 g) was
fractionated by column chromatography
over a silica gel G

(60-120 mesh, Merck) with ethyl
acetate: n-hexane (gradient) to afford 15
factions. Fractions 3 to 12 (9.3 g) on silica
gel column with Et OAC: n-hexane (80:20)
gave eleven subfractions Fi,-Fsc. Fraction
F3p-F3; (3.2g) was rechromatographed over a
silica gel eluting with EtOAC: MeOH
(90:10) to yield compound 3 on TLC
(Toluene: ethyl acetate: formic acid ;
6:2:0.8) and sprayed with Aluminum
chloride reagent as pure compound (3)
(1.42 mg)[Fig 3].
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The ethanolic fraction (11 g) was
fractionated by column chromatography
over a silica gel G

(60-120 mesh, Merck) was eluted
with CHCI3;-MeOH (95:05, to 20:80) to
afford 14 fractions'® ' Fractions 02 to 07
(3.7 g) on silica gel column with CHCI;-
MeOH (70:30) gave five subfractions Fu,-
Fs4.  Fractions Fg,-F4q (757 mg ) was
rechromatographed over silica gel eluting
with CHCIl3-MeOH (85:20) to yield 4 on
TLC (BuOH-HOAc-H,O ;
6.3:2.7:01),ascertained as pure compound
(4) (92 mg) [Figd].

Fractions 8 to 12 (2.7 g) was
rechromatographed on silica gel column
with CHCl;: EtoAC (70:30 to 40: 60) to give
four subfractions Fs,-Fsq. Fractions Fs,-Fs.
(656 mg) was rechromatographed over silica
gel eluting with CHCl3: EtoAC (50:50) to
yield 5 on TLC (CHCls: EtoAC; 1:1), the
compound was further purified with
methanol to give pure compound (5) (66

mg) [Fig 5].
RESULTS

Taraxerol(1): Pale yellow amorphous
powder; (M.P: 283°C), (KBr, cm):
3321,2944, 2871, 1715, 1642, 1463, 1380
cm; '"H NMR (CDCl, 500 MHz):55.32
(d,1H,olefinic proton, H-14), 3.39 (d,1H,
OH group, H-3), 02.35 to
1.27(m,24H,CH; & CH Protons), ¢ 1.32 to
1.00 (m, 12H,4XCHj; groups,H-2,24,25,26),
60.99 to 0.88(m,12H,4X CH; group H-
27,28,29,30), *C NMR (CDCls, 125 MHz):
Table 1; C;39 Hs50O; EIMS m/z: 426[M] +,
449[M+ Na] "

28-hydroxyfriedelan-1,3-dione-29-
oic acid (2):Acicular crystals;(M.P: 296°
C); (KBr, cm™): 3349, 1767, 1696 cm™; 'H
NMR (CDCls, 500 MHz):6 3.79, 3.77(d.,d,
2H, CH,OH group, H-28), 6 2.89 to 1.47 (m,
CH, and CH group of skeleton moiety), &
1.43 to 0.88 (m, 18H, 6XCHsgroups, H-23,
24, 25, 26, 27, 30). *C NMR (CDCl, 125
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MHz): Table 1; Cs;p HsOs; EIMS m/z:
486[M] ", 519[M+ Na] "

Quercetin ~ 3-O-(2"-O-galloyl)-a-L-
arabinofuranoside (3): Orange yellow
powder;(M.P: 319°C); (KBr, cm™): 3462,
2915, 2847, 1738, 1653, 1472, 1432, 1234
cm’; "H NMR (CDCls, 500 MHz): & 7.45 to
6.32, (dd, 8H, Ar-protons, H-6,7, 8,2'5',6',
2" 6™M), 6 6.12 (d, 1H, CH group of
pyranose moiety, H-1"), 6 5.35 (s, br, 6H,
OH group of aromatic ring), & 4.72 to 3.32
(m, 4H, pyranosemoeity), o 3.69, 3.51 (s,
2H, OH group of pyranose moiety, H-6"),d
3.58 & 3.63 (s,OH group of pyranose
moiety, H-3", 4"), 6 3.63 (s, OH group of
pyranose moiety, H-6") .

*C NMR (CDCls, 125 MHz): Table
1; Cys HpO1s5; EIMS m/z: 600[M] *, 623
[M+ Na] *.

7 7'- dihydroxy, 8, 6'-bicoumarin (4):
Red sticky mass; (M.P: 270°C);(KBr, cm™):
3484, 2916, 2849, 1734, 1605, 1376, 1242
cm™; "H NMR (CDCls, 500 MHz): & 7.29
(d, 2H, Ar-proteins, H-4,4"), 6 7.61 to 6.59
(d, 4H, d, Ar-proteins, H-5,6,5', 8'), 6 5.58(d,
2H, Ar-proton, H-3,3"), 6 5.41 (s, 2H, OH
groups, H-7,7. “C NMR (CDCl;, 125
MHz): Table 1; Cis3 H;0Og; EIMS m/z:
322[M] ", 345[M+ Na] ".

9-acetyl-3'4'-dimethoxy dehydro-
coniferyl-3-alcohol (5): Brown sticky mass;
(M.P: 274°C); (KBr, cm™): 3333, 2932,
2817, 1516, 1337, 1203 cm™; 'H NMR
(CDCl3, 500 MHz): 67.55 to 6.63 (d, SH Ar-
protons), 6 6.48 (d, 2H oleifinic protons, H-
11), 8 6.45 (m, 1H, OH group, H-3), 6 4.07
(m, 2H, CH; group, H-13), 8 3.87 & 3.41 (m
2H, CH; group, H-9). 63.61 (s, 6H, 2XOCHj;
group, H-3', 4'), & 3.56 (s, 3H, -COOCH;
group, H-9), 6 3.21 (s, 3H, OCHj3 group, H-
13). ). >C NMR (CDCls, 125 MHz): Table
1; Cig H,00¢; EIMS m/z: 322[M] *, 325[M+
Na] .
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DISCUSSION

The above obtained isolated
compound (1-5) was realized on the basis of
spectral evidence (IR, 'H &'°C NMR and
Mass).

Compound (1) was obtained as pale
yellow amorphous powder. Its molecular
formula was determined to be Csy HsoOon
the basis of positive-ion peak EIMS (m/z)
426 [M']. IR spectral data showed
absorption bands for hydroxyl group (3321
cm™), C-H stretching (2944& 2871 cm™),
for C=C stretching (1642 cm’)
functionalities. '"H NMR data of 1 indicated
the presence of double doublet centered at o
5.32 attributable to the olefinic proton at C-
14. The broad doublet centered at 6 3.39
could be assigned to the oxymethine proton
at C-3. The large coupling of this proton (H-
3) with the vicinal methylene protons
suggested a [ (beta) orientation of the
hydroxyl group at C-3 and eight three proton
singlets at & 0.80, 0.82, 0.90, 0.94, 0.92,
0.964, 0.97, and 0.99. These were attributed
to the methyl group protons at C-17, C-13,
C-40, Me-4p, C-20a, C-10, C-8
respectively. The above ' H-NMR signals
suggested the presence of a typical
pentacyclictriterpene  skeleton'2.'>’C  NMR
spectrum of 1 exhibited the presence of 30
carbon signals are there in respective 6 ppm
(See Table 1). Olefinic carbons of double
bonds at & 156. 6 and 116.9 attributed to C-
14& C-15 respectively, in addition to one
oxymethane group at o6 33.1 for C-3
postion'”.

Compound (2) was obtained as pale
yellow amorphous powder. Its molecular
formula was determined to be Cz9 Hs6Os on
the basis of positive-ion peak EIMS (m/z)
486 [M']. IR spectral data at showed
absorption one broad absorption band due to
a hydroxyl function at (3349 cm’) and
another intense band at (1696 cm'l)
corresponding to a carboxylic acid group.
The skeletal basis of a friedelanetriterpenoid
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skeleton'*."H NMR data of 2 indicated the
presence of six methyl group signals at o
0.88, 0. 95, 1.04, 1.24, 1.43 (s, 3H each) as
singlet and 0 0.99 as doublet for H-3
position. The & 2.21, 2.07 for H-2, 4
positions respectively and doublet of doublet
signals at 63.79, 3.77 for carbonly carbon H-
28 were consistent with a type
friedelanetriterpene.>C NMR spectrum of 2
exhibited the presence of 30 carbon signals
are there in respective 6 ppm (see Table 1).
Two carbonyl carbons at 0 70.1 and other at
0 181.2 for C-28, 29 position respectively,
six carbon signals at 9.9, 16.9, 19.2, 17.2,
19.6 and 33.7 for C-23, 24, 25, 26, 27 and
30 positions, specifically a downfield shift at
0 40.2 for C-20 in agreement with terpenoid
skelton'”.

Compound (3) was obtained as pale
yellow amorphous powder. Its molecular
formula was determined to be Csy Hy6Os5 on
the basis of positive-ion peak EIMS (m/z)
600 [M']. IR spectral data showed
absorption bands for OH stretching for
phenol (3462 cm'), C=0 Aryl
ketonicstretch at (1653cm™), C-O stretch for
phenol (1232cm™), C-CO-C stretch &
bending in ketone & out of plane C-H
bending of hydrocarbons (945, 822, 576 “™
" groups of alcohols respectively'®.

'H NMR data of 3 indicated the
presence of hydrogen-bonded hydroxyl
signal at 0 5.35 indicated the presence of a
5-hydroxy A ring system in flavonol. A spin
system of three aromatic signals at 6 7.72
IH, d, 6 6.93, 7.29, 1H, dd, indicated the
presence of a 3',4'-dihydroxy B ring system
in flavonol, an aromatic methine correlated
at 0 6.97 for 2™ & 6" positions. Four
anomeric protons of pyranose ring were
resonated as doublets in between 6 4.45 to
3.73 for H-2", 3", 4" and methylene signals
at 0 3, 79, 3.54 for H-6" was observed. Bc
NMR spectrum of 2exhibited the presence
of 28 carbon signals are there in respective 0
ppm (see Table 1). Significant flavonol
signals at 6 155.6, 136.7, 177.8 (C-4) were
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observed for C-2, 3, 4 position, the signals at
0 149.9 for c-3', 6 145.2 for C-4', 6 121.2 for
C-6' and o 144.1 for C-2', 1169 for C-1'
were found. From these data, the aglyconeof
3 was determined to be quercetin'’. In
addition, an aromatic methined 109.5 for C-
1", 6 143.5 for C-2" & 6", & 141.2 for C-3"
& 5" and & 147.7 for C-4" and 6 166.6 for
carbonyl (C=0), indicating the presence of a
galloyl moiety. From these observations, the
sugar moiety was determined to be L-a-
arabino-pyranose. Thus, the structure of 3
was determined to be Quercetin 3-O-(2"-O-
galloyl)-a-L-arabinofuranoside.

Compound (4) was obtained as pale
yellow amorphous powder. Its molecular
formula was determined to be Cis Hi9Ogon
the basis of positive-ion peak EIMS (m/z)
322 [M'].IR spectral data showed absorption
bands at (3484, 2916 & 2849 cm™)
compatible with the presence of OH groups
and two carbonyl carbon functionalities and
it also further demonstrated peak at 1734cm-
1)for lactone carbonly group.'H NMR data
of 4 signal peak atd 5.4lindicates the
presence of basic bicoumraol unit with OH
groups of either bridge linking the
umbelliforne unit, two protons are all most
identical chemical shifts at 6 7.55 for H-4,4'
positions'® It alsoreveals the presence of
hydroxylic group as broad singlet at & 5.41
for 7, 7' position integrating for two protons.
BC NMR spectrum of 4 exhibited the
presence of 18 carbon signals are there in
respective 0 ppm (see Table 1). Showing
signals at 6160.8, 115.3 for aromatic carbons
account for their coumarin skeleton, showed
a long range correlation signals at 3117.5for
C-8 position.

Compound (5) was obtained as pale
yellow amorphous powder. Its molecular
formula was determined to be Cis Hi9Ogon
the basis of positive-ion peak EIMS (m/z)
600 322[M']. IR spectraldata showed
absorption bands forhydroxyl group (3333
cm™), C-H functional group and stretching
vibration (2932& 2817 cm™') suggesting the
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presence of benzene ring, C=C stretching for
conjugated carbonly group (1516cm™).NMR
data of 3 indicated the presence of

doublet of doublet signals at 64.04 as
doublet of doublet for H-13 position
revealed the presence of diastereotopic
methylene protons, A doublet signal at
4.46 (d, 1H) showed the presence of methine
proton attached to a heteroatom and
following evidence this methine was also
connected to a methine at 62.55 (m, 1H)
forming an furan ring.The presence of
doublet of doublet signal at 56.81, 6.83, 7.03
for H-1', 2°, 5° positions respectively and
doublet of doublet at 65.09 for H-4 position
suggested the presence of spin system on the
aromatic ring. C NMR spectrum of 2
exhibited the presence of 18 carbon signals
are there in respective 6 ppm (see Table 1).
The three aromatic proton at 6116.3 for C-4,
6.86 (H-8) with 6108.1, methylene protons
at 076.7 for C-2 and oxymethylene protons
were observed.Theaceytocy (-COOCH;3)
group at 6 171.1, whereasmethoxy group
were observed at peak o 56.5, 56.1 for C-3',
4' positions respectively'’.

CONCLUSION

The investigation of chemical
compounds from Natural products is
fundamentally important for the
development of new drugs, especially in
view of the vast worldwide flora. Total five
compounds include, two triterpenoids, one
flavone and two phenolic compounds were
isolated from the petroleum ether, ethyl
acetate and ethanolic extracts of E. Milii
flowers. This study is considered as the first
report of these compounds from E. Milii
flowers which could be helpful and can
contribute in the chemotaxonomic analysis
of this complex genus.The structures of
isolated compounds were characterized by
IR, lH-NMR, BC-NMR and Mass spectral
studies. Based on the results, the obtained
compounds of E. Milii flowers are effective
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pharmaceutical compounds which will serve
as a better alternative to chemical based
pharmaceuticals.

Over all conclusion, triterpenoids,
flavonoids and phenolic compounds are of
great biological properties. Their
physiological, bacteriostatic, antioxidant and
cardiovascular activities etc, makes these
compounds attractive for further
derivatization and screening as novel
therapeutic agents, which will be related to
various beneficial effects exerted on human
health.
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Table 1. "C-NMR Spectral data of triterpenoids (1& 2), flavone (3)& phenols (4&5)

(@]
=
N
w
IS
wn

1 37.8 217.7 c-0 c-0 c-0
2 29.2 63.6 155.6 160.8 76.7
3 33.1 215.2 136.7 115.3 188.6
4 206.9 57.5 177.8 154.5 116.3
5 49.2 37.2 160.1 130.9 131.3
6 18.9 46.9 115.4 113.5 145.7
7 35.2 18.3 139.6 163.3 60.9
8 36.5 55.1 105.7 117.5 35.1
9 36.9 38.1 155.6 157.2 33.3
10 47.6 63.9 113.3 119.3 89.9
11 17.1 37.3 121.3
12 31.2 30.1 133.3
13 31.3 41.2 82.3
14 156.6 413
15 116.9 30.3
16 35.5 31.6
17 41.5 37.2
18 36.3 33.9
19 50.1 40.2
20 30.3 33.7
21 29.2 32.2
22 34.1 32.2
CH; 26.0 9.9
CHs 25.8 16.9
CHs 15.4 17.2
CHs 19.2 19.6
CH;
CH, 18.8
CH; 33.7
CH; 26.2
CH,OH 29.3
COOH 31.8
OCHs 31.9 17801'.12 56.5
OCH, 56.6
OCH, 61.9
OCH, 55.5
C=0 177.1
1' 116.9 c-0 120.3
2' 144.1 166.8 113.3
3' 149.9 116.3 151.2
4 145.2 151.3 153.2
5' 129.9 128.8 109.9
6' 121.2 125.3 137.7
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7' 159.9
8' 101.3
9' 157.3
10' 117.2
17 105.5 159.9
27 73.5 101.3
3” 74.1 157.3
4” 72.9 117.2
57 81.3
6" 65.6
(R 109.5
2" 143.5
3" 141.2
4" 147.7
5" 143.5
6" 166.6
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Figure 1: Taraxerol
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/ HsC COOH \

1 21

22

CH,OH
16

@]
\\ Figure 2: 28-hydroxyfriedelan-1,3-dione-29-oic acid /

Figure 3: Quercetin 3-O-(2"-O-galloyl)-a-L-arabinofuranoside
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\\ Figure 4: 7 7'- dihydroxy, 8, 6'-bicoumarin /

Figure 5: 9-acetyl-3'4'-dimethoxy dehydroconiferyl-3-alcohol
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