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ABSTRACT 

The phytochemical investigation of Synadenium grantii has 
led to the isolation of several known compounds including P­
sitosterol, stigmasterol, P-amyrinone and quercetin besides the 
identification of volatile components of petroleum ether fraction 
which are characterized by high content of various skeletons of 
sesquiterpenes that did not be reported previously either from the 
species or from the genus. 
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INTRODUCTION 

The Euphorbiaceae family consists of about 6,900 species but only a few species 
are worth considering as commercial sources of compounds. When the stems of many 
members including Synadenium grantii Hook. f. are cut, exude a milky sap (white latex) 
which has an unpleasant taste and is toxic when ingested in significant quantities [Judd 
et al., (1999)]. 

S. grantii (Euphorbiaceae), commonly called African milkbush, is a shrubby plant 
native to tropical Africa. The principal utilization of the shrub is for live fences. Often 
they cause injury to cattle, producing redness and edema of the mucous membranes and 
eyes, and also blistered areas of the skin [Bagavatbi et a/., (1988)}. In India and 
different countries of Africa the latex of S. grantii is very commonly used as an 
analgesic, an anti-inflammatory [Bagavathi et al., (1988)) and antitumor agent by the 
Midwestern region Brazilians [Nogueira eta/., (2008)]. S. grantii latex contains toxic 
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constituents responsible for the high irritant activity which provides health hazards to 
both humans as well as to grazing live stock (Bagavathi eta/., (1988)]. 

The phytochemical investigation of S. grantii revealed the presence of diterpenoids 
[Kinghorn et al., (1980) & Bagavatbi et aL, (1988)J, triterpenoids [Nielsen et al., 
1979)}, and anthocyanins with unusual furanose sugar (Andersen et al., (2010)). 

In this article, we present the phytochemical investigation results of Synadenium 
grantii highlighting the presence of sesquiterpenes in the genus Synadenium. 

RESULTS AND DISCUSSION 

The separation of the dried aerial part extracts of Synadenium grantii afforded 
some known natural products, including euphol 1 and tirucallol 2 which are previously 
reported from this species [Nielsen eta/., (1979)]. Their structures were proven by 1H 
NMR data which agreed with the compared one from the literature [Rondon et al., 
(2003) & Bartlett et al., (1990)), respectively. 

The 1H NMR spectrum of compound 3 revealed the presence of six methyl groups 
in the up field region showing that the ·compound may be steroidal or triterpenoidal 
compound. The spectrum indicated the presence of a multiplet signal at 8 3.51 ppm, 
which was assigned for H-3 of steroids. An olefinic proton appeared as broad doublet at 
5.33 ppm, was assigned for H-6 in ring B suggesting the presence of a d 5-3-hydroxy 
sterol. The spectrum indicated the presence of two tertiary methyl signals at 0.66 and 
0.99 ppm, corresponding to Me-18 and Me-19, respectively. The side chain signals 
appeared at 8 0.90 (3H, d, J= 6.9 Hz, Me-21 ), 0.80 (3H, d, J= 6.9 Hz, Me-26), 0.80 (3H, 
d, J= 6.9 Hz, Me-27), 0.83 (3H, t, J= 7.65 Hz, Me-29), suggesting that the sterol has a 
stigmast-5-en-3-ol skeleton. By comparing these data with the literature [Weng et aL, 
(2003)) compound 3 was identified asP-sitosterol. 

The 1H NMR spectrum of compound 4 was found to be identical with the spectrum 
of compound 3 in addition to two olefinic proton signals appeared as a pair of double 
doublet at 8 5.13, 5.00 ppm, which were assigned for H-22 and H-23, respectively. The 
spectrum suggesting the presence of a d 5

•
22-3-hydroxy sterol. Thus, all the previous data 

and· the compared one from literature [Chung et aL, (2005)] support that the compound 
4 is stigmast-5, 22-dien-3-ol which is known as stigmasterol. 

The IR spectrum of compound 5 revealed an absorption band at 1706 cm·1 due to 
the presence of a carbonyl group. The 1H NMR data showed the presence of eight 
singlet methyl group signals at the up field (from 0.83 to 1.13 ppm). This indicated that 
it may belong to oleanane series. The characteristic (H-12) signal appears as a broad 
doublet at 5. 18 ppm. The absence of the (H-3) signal in the 1H NMR spectrum indicated 
that the hydroxyl group (at H-3) was replaced by a carbonyl group which was confirmed 
by the IR spectrum. The mass spectrum confirmed this suggestion by showing the 
molecular ion peak at m/z 424 (6.30%) corresponding to C3~80. Additionally an ion 
peak appeared at m/z 218 (76%) which is characteristic for the triterpenoids with c,2. 
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CD double bond [Shiojima et al., (1992)]. By comparing these data with the literature 
(Valea et al., (2005) & Junior et a/., (2005)] compound 5 was identified as ~­
amyrinone. 

The 1H-NMR spectral data of compound 6 was characteristic of flavonoids. Ring A 
was apparently 5,7-disubstituted by two meta-oriented protons at o 6.15 ppm (IH, brs, 
H-6) and o 6.39 ppm (IH, brs, H-8). On the other hand, the observation of ABX system 
at o 7.63 ppm (lH, brs, H-i), o 6.85 ppm (IH, d, J= 8.4 Hz, H-5) and o 7.51 ppm (1H, 
dd, J= 8.4 Hz, H-6) suggested a 3',4'-disubstituted ring B. It also showed signals for five 
hydroxyl groups at o 12.44 ppm (lH, s, 5-0H), o 10.80 ppm (lH, brs, 7-0H), 8 9.60 
ppm (IH, brs, 4'-0H) and 9.30 (2H, brs, 3-0H and 3'-0H). By comparing these data 
with the literature [Miyazawa et al., (2003)] compound 6 was identified as quercetin. 

The volatile components of petroleum ether fraction were analyzed by GC/MS 
technique to give thirty compounds which were stated in Table (1.) These compounds 
are characterized by high percent of different sesquiterpenes. 

EXPERIMENTAL 

General: 

The 1H NMR spectra were recorded on a 500 MHz spectrometer (JEOL) at Faculty 
of Science, Alexandria University. Chemical shifts were given in ppm re lat ive to TMS 
as internal standard. Infrared spectra were recorded on a Mattson 5000 FT-IR 
spectrophotometer at Faculty of Science, Mansoura University. GC/MS analysis were 
performed on a Varian GC interfaced to Finnegan SSQ 7000 Mass selective Detector 
(SMD) with !CIS V2.0 data system for MS identification of the GC components. The 
column used was DB-5 (J&W Scientific, Folosm, CA) cross-linked fused silica 
capillary column (30 m. long, 0.25mm. internal diameter) coated with poly dimethyl­
siloxane (0.5 f!m. film thickness). The oven temperature was programmed from 50°C 
for 3 min., then heating by 7°C /min. to 250 °C and isothermally for l 0 min., at 250°C. 
Injector temperature was 200°C and the volume injected was 0.5).ll. Transition-line and 
ion source temperature were 250°C and l50°C, respectively. The mass spectrometer had 
a delay of 3 min. to avoid the solvent peak and then scanned from mlz 50 to mlz 300. 
Ionization energy was set at 70 eV at Chemistry Department, Faculty of Science, 
Mansoura University. Thin layer chromatography and preparative thin layer 
chromatography (PTLC) were performed on silica gel (Kieselgel 60, GF 254) of 
0.25mm thickness. Solvents: petroleum ether (60-80), diethyl ether, hexane, methylene 
chloride, ethyl acetate, acetone and methanol were obtained from Adwic Company. 

Plant material: 

Synadenium grantii Hook. f. was coHected from Mansoura University Horticulture, 
Mansoura, Egypt in July (2010) and identified by Prof. Dr. Ibrahim Mashaly, Botany 
Department, Faculty of Science, Mansoura University. 
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Processing of plant material: 

The aerial parts of the plant were air dried in shade at room temperature and 
ground to give 1000 gm of dried powder material. The dried ground plant material was 
extracted by a soxhlet extractor using different solvents; petroleum ether 60-80°C, 
methylene chloride and ethyl acetate, respectively to obtain three fractions; pet. ether 
fraction (39.00 g, 3.9% w/w), methylene chloride fraction ( l 0.00 g, 1% w/w) and ethyl 
acetate fraction (11.70 g, 1.17% w/w). 

The petroleum ether fraction was dissolved in cold methanol to obtain methanol 
insoluble fraction (16.50 g, hydrocarbons fraction) and methanol soluble one (22.50 g). 

The methanol soluble fraction (20.00 g of which) was subjected to silica gel 
column chromatography using hexane/acetone solvent as an eluent with increasing 
polarity. The fraction obtained by hexane/acetone 4:1 (0.25 g), was separated on TLC 
using hexane/acetone 7:3 as an eluent to give euphol and tirucallol (RJ= 0.7, 30 mg). 

The fraction obtained by hexane/acetone 3:1 (0.35 g), was separated on TLC using 
hexane/acetone 7:3 as an eluent to give ~-sitosterol and stimgasterol (R1= 0.6, 18 mg). 

The methylene chloride fraction (10.00 g) was dissolved in cold methanol to obtain 
a methanol insoluble fraction (3.47 g, hydrocarbons fraction) and a methanol soluble 
fraction (6.53 g). 

The methanol soluble fraction of methylene chloride fraction was subjected to 
silica gel column chromatography using petroleum ether/ethyl acetate solvent system as 
an eluent with increasing polarity. The fraction obtained by petroleum ether/ethyl 
acetate 19:!(0.38 g), was separated on TLC using petroleum ether/ethyl acetate 47:3 as 
an eleunt to give ~-amyrinone (R1 = 0.6, 35 mg). The fraction obtained by elution with 
petroleum ether/ethyl acetate 17:3(0.40 g), gave by TLC with petroleum ether/ethyl 
acetate 9: I ~-sitosterol and stigmasterol (R1= 0.2, 20 mg). 

The ethyl acetate fraction (11.70 g) was subjected to silica gel column 
chromatography using methylene chloride/methanol solvent system with increasing 
polarity. The fraction obtained by elution with methylene chloride/ methanol 83: 17(0.34 
g), gave by TLC using methylene chloride/methanol 22:3 as an eluent quercetin (R1 .:= 

0.3, 17 mg). 

Isolation of the volatile components of petroleum ether fraction: 

A sample from the methanol soluble fraction of petroleum ether extract was dissolved in 
diethyl ether to be analyzed by the GC/MS technique 

Euphol 1. White powder, 1H NMR (CDC13) : oH 5.08 (1H, brs, H-24), 3.21 (1H, dd, H-
3), 1.67 (3H, s, Me-27), 1.59 (3H, s, Me-26), 0.98 (3H, s, Me-29), 0.94 (3H, s, Me-18), 
0.85 (3H, d, Me-21), 0.83 (3H, s, Me-28), 0.79 (3H, s, Me-30), 0.74 (3H, s, Me-19). 
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Tirucallol 2. White powder, 1H NMR (CDCI3): oH 5.07 (IH, brs, H-24), 3.21 (lH, dd, 
H-3), 1.67 (3H, s, Me-27), 1.59 (3H, s, Me-26), 0.98 (3H, s, Me-29), 0.94 (3H, s, Me-
18), 0.89 (3H, d, Me-21), 0.84 (3H, s, Me-28), 0.78 (3H, s, Me-30), 0.74 (3H, s, Me-
19). 

JJ-Sitosterol3. White powder, 1H NMR (CDCh): &H 5.33 (IH, brd, H-6), 3.51 (1H, m, 
H-3), 0.99 (3H, s, Me-19), 0.90 (3H, d, Me-21), 0.83 (3H, t, Me-29), 0.80 (3H, d, Me-
26), 0.80 (3H, d, Me-27), 0.66 (3H, s, Me-18). 

Stigmasterol4. White powder, 1H NMR (CDCJ3): &H 5.33 (lH, brd, H-6), 5.13 (IH, dd, 
H-22), 5.00 (lH, dd, H-23), 3.51 (lH, m, H-3), 0.99 (3H, s, Me-19), 0.90 (3H, d, Me-
21), 0.83 (3H, t, Me-29), 0.80 (3H, d, Me-26), 0.80 (3H, d, Me-27), 0.66 (3H, s, Me-
18). 

Jl-Amyrinone 5. Colorless needles, IR cm·1
; 1706 (Carbonyl group). MS; mlz (rei. int.) 

424 (6.3%) [MJ, 409 (4.2%) [M-CHJf, 218 (76%) [M-Ct4H240f, 203 (40%) 
[CtsH23t , 189 (14.3%) [Ct4H2tr; 1H NMR (CDCh): &H 5.19 (lH, brd, H-12), 2.53(1H, 
dddd, H-2a), 2.36 (IH, dddd, H-2b), 1.13 (3H, s, Me-27), 1.08 (3H, s, Me-23), 1.06 
(31-l, s, Me-25), 1.04 (3H, s, Me-24), 1.01 (3H, s, Me-26), 0.86 (6H, s, Me-29 and Me-
30), 0.83 (3H, s, Me-28). 

Quercetin 6. Yellow powder, 1H NMR (DMSO): oH 12.44 (IH, s, 5-0H), 10.80 ( IH, 
brs, 7-0H), 9.60 (lH, brs, 4'-0H), 9.30 (2H, brs, 3-0H and 3'-0H), 7.63 (lH, brs, H-i), 
7.51 (lH, brd, H-6'), 6.85 (lH, d, H-5'), 6.39 (IH, brs, H-8), 6.15 (lH, brs, H-6). 

1 2 

HO 

4 5 

3 

OH 0 
6 

OH 
OH 

Table (1): volatile constituents of methanol soluble fraction of petroleum ether extract 
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No. Compound R, Area 
M.F mlz (ret. Int. %) 

% 

106 (81.58) [M1, 91 (100) [M-
7 Ethyl benzene 6.82 0.32 CaHto CH,]+, 77 (47.37) [C6H,t, 64 

(18.42) rc~r 
136 (5.26) [Mj, 121 (13.16) [M· 

8 Limonene 11.51 0.29 CtoHt6 CH,]\ 91 (26.32) [C,H9t. 68 (l 00) 
(C,Hst, 67 (92.11) (C,H,r 

113 (2.63) [CJI,,f. 99 (5.26) 

9 n-Decane 12.09 0.38 C,oHn 
[C,Hur. 85 (30.26) r~"r. 11 
(47.37) [CsHut. 57 (52.63) 
[CtH9]', 43 (100) [C3H7]' 

138 (21.21) (M1,109 (21.21) [M· 
10 2-Campheni1one 12.37 0.69 4Hu0 CO·Ht, 95 (63.64) [C,H11r. 69 

(100} [CsH9r, 69 (tOO) [C4HsOt 

156.2 (5.26) [M'], 126 (1.32) 

£4H,ar. 112 (2.63) [CaH,6r . 98 
11 n-Undecane 13.52 1.39 c,,HZ4 (5.26) [C,H,.t, 85 ( I 5.79) 

[~ur. 11 (28.95) [CsHll]+, 57 
(65.79) (C4H9}+, 43 (100) [C,H,r 
98 (26.31) [C~100) , 70 (26.31) 

12 n-Nonaldehyde 13.98 0.66 C9H,aO [CsHto]\ 57 (63.16) [C.H9t, 43 
(84.21) [CJH,]\ 41 (I 00) [CJHsr 
170 (2.63) [M'], 141 ( 1.32) 

rc,oH2,r. 128 (2.63) [4HU>r. 85 
13 n-Dodecane 16.41 1.27 c,2H26 (21.05) rc~ur. 71 (32.89) 

[CsHttl .. 57 (65.79) [C.H9t. 43 
(100) [C,H,r 

148 (100) [M'], 133 (7.89) (M· 

14 Estragole 16.68 0.71 C,oH,zO 
cHJr. 121 (26.32) rcsH9or. 1o5 
(31.58) rc,H,or. 91 (39.47) 
rc~,or, 11 (44.74) r~,r 

Octahydro-5,5,8a-
trimethyl-4- 220 (50) [Mj, 202 (41.18) [M· 

15 methylene-2H- l ,4a- 17.70 2.33 C1sHz•O HzOt, 187 (52.94) [M-HzO- CH,r. 
methano-naphthalen- 117 (1 00) [YH9t 
3-ol 
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N.o. Compound R, 
Area 

M.F m/z (ret. Int.%) 
o;. 

155 (2.63) [C11 H23)+, 142 (13.16) 

2,6, 10-Trimethy1 
rc,oHnt. 141 (10.53) rc,oHl,r. 

16' 18.40 2.07 CnHl6 121 (2.63) r~H,gr. 85 (26.32) 
tetradecane 

[C6H,,f, 71 (42.1 1) [CsH11t. 57 
(39.47) (C4H9t, 43 (1 00) [C,H,t 

121 cu2) rcaH9or, 101 cu2) 

(2E,4E)-2,4-
rc,H9or. 95 ( IO.s2) rc6H,or. 8t 

17 18.69 1.44 C,oH,60 (100) [C,H,O]"', 55 (21 .05) 
Decadienol 

rc)H,ot. 43 < 18.42) rc,H,r. 41 
(44.74) [CJHsr 

204 (39.47) [M1, 189 (11.84) [M-
CHJt, 175 (2.63) [M· ~H6t. 134 

18 ( + )-Cyclosativene 19.34 7.79 CtsH:zA 
(7.89) [CIOH,. t, 133 (19.73) 

(CtoHtJJ", 119 {47.36) [~H~~r. 105 
{89.47) [CaH9t. 91 (100) [C,H,f, 
65 (13.16) [C~Hst 
204 (5.26) (M1, 161 (100) [M-

19 
(+)-Epi-bicyc1o 

20.44 0.67 CuHz• 
C,H,t, 135 (0.30) [C,oHuJ', 

sesquiphellandrene 105(26.32) rcaH9r. 91 (21 .05) 

[~H,r. 65 (13. 16) rc,H,r 

Trans-
194 ( 1.32) [M1, 151 (5.26) 

20 
geranylacetone 

20.77 0.64 c,,H220 [CIIHt9J",125 (2.63) (CsHilOt, 69 
(2t.05) [C,H9r. 43 (100) [CzHlor 
204 (17.86) [M1. 203 (10.7!) [M-
HJ", 189 (10.71) (M- CH1r. 175 

21 Aromadendrene 21.12 0.51 CuHz• 
(3.57) (CilHt9t, 133 (25) [C,oHil]\ 
119 (28.57) [C9H11t, 105 (64.29) 
(CaH9]\ 91 (100) [C, H, t , 65 
(17.86) [CsH.st 
204 (17.11) [M1. 189 (2.63) [M-
CH1t, 161 (100) [M- CJH,t, 133 

22 a-Amorphene 21.40 8.45 CuHz.a ( 18.42) rc,oH,Jr. 119 (31.58) 

[C9Hnf'. 105 (43.42) [CaH9r. 91 
(69.73) [C,H,t, 65 (10.53) (CsH.sJ" 
204 (23.68) [M1. 189 (7.89) [M-
CH,r, 161 (57.89) [M- C3H,t, 133 

23 Cadina-4,9-diene 22.00 16.39 CuHlA (I 0.53) rc,oHilr. 119 (21 .05) 
(C9HnJ". 105 (100) [CaH9t , 91 
(64.47) [C,H,r, 65 ( 10.53) [CsHst 
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No. Compound R. 
Area 

M.F m/z (ret. Int.%) 
% 

232 (2.63) [M1. 20 I (7 .89) [M-
OCH1]+, 200(34.21) [M-OCH1-Hf, 

24 
4,5,9,10·Dehydro 

23 .27 0.18 CuH20 
175 (10.53) [M- C1H,t, 157 (100) 

isolongifolene rc,1H1Jr. 142 (34.21) !~H,sor. 
85 (23.68) [CsH9or. 11 (26.32) 
[C.H,Of 
202 (7.89) [C1~u]+, 135 (13 .16) 
(CtoHts]+,1!9 (\0.53) [C~11]", 79 

25 Caryophyllene oxide 23.57 1.11 CllH2•0 (36.84) [C~,r, 67 (34.21) [CsH,]', 
54 (13.16) (yH2or. 43 (100) 
(CJH,r, 41 (63.16) [C1Hsr 
220 (13.16) [M1. 203 (5.26) 

26 
Trans-Z-a-

23 .83 0.53 C,sH240 
[CtsH2JJ', 149 (34.21) [C11H11f, 91 

bisabolene epoxide (89.47) rc,H,r. n (60.53) rc~sr. 
43 (100) [C,H,t 

224 (1.32) [C,~n.J". 168 (1.32) 
(C,2H24t, 154 (1.32) [CnH20f. 140 
{1.32) rc,oH20r, 125 (2.63) 

27 n-Cetyl alcohol 24.46 6.52 CtJ-iJ40 [<4f,,r. tlt (7.89) [CaHur. 97 
(39.47) rc,H,Jr. 69 (39.47) 

(CsH9]+, 55 (73.68) [C.H7]", 41 

(100) [yHsf 
220 (2.63) [Mj, 205 (5.26) [M-
CH,r, 202 (3.94) [M-H20 f, 162 

28 Spathulenol 24.70 6.16 C,sH240 (5.26) rc,2H,,r, 133 (5.26) 
(C1oHIJ]", 119 (6.57) (~H11]", 43 
(100) (CJH,t 
220 (5.26) lM1. 204 (5.26) 

[CtsHl4]',135 ( 15.79) [C,oHur. 

29 8, I 4-Cedranoxide 25.69 1.30 c,sH2.0 
101 (13.1\>) rc,H,,r. 93 (13.16) 
[C,H9]\ 79 (26.32) [CJi,r, 69 
(13.16) [CsH9]+, 55 ( 10.52) [C.H,t. 
43 (100) [CJH,t 

Octahydro-2,2, 7a- 220 (7.89) [M1, 205 (6.58) [M-
trimethyl-4- CH1]+, 202 (2.63) [M"-H20t, 106 

30 methylene-! ,3 a- 26.20 1.15 CuH1•0 (67.1) (CaHtol\ 105 (57.89) 

ethano-3 aH-inden-5- (CaH9f , 93 (63.16) rc,n9r. 41 

ol (I 00) [C1Hsf 
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No. Compound R, Area 
M.F m/z (ret. lot. %) 

% 
222 (1.32) [Mj, 204 (5.26) [M-
H2or, 161 (28.94) [CnHuOJ+, 135 

31 a-Cadinol 27.46 4.03 C,sHz60 (15.79) [CtoHtsl\ 95 (57.89) 
[C,Huf, 67 (21.05) [CsH,t, 43 

(100) (C3Hrt 
222 (2.63) [Ml, 204 (I 0.53) [M-
Hzor. 161 (28.95) (CnHtlor. 135 

32 Tau-muurolol 28.06 4.86 C,sHz60 (5.26) (CtoHut, 95 (68.42) 
[C7H1•1)\ 67 (14.47) (C5H7J\ 43 

(100) (C3H,f 

198 (65.79) [M1, 183 (97.37) [M-
33 Cadalene 28.95 1.15 C,sH1s CHJt, 168 (26.32) [M- CzH6t. 154 

(28.95) [~H•zr. 4t c1oo) [CJHsr 
220 (1 0.53) [Mj, 131 (18.42) 

Aromadendrene 
(CtoHttr, 122 (26.32) (C9H14r, 91 

34 
oxide 

29.80 2.66 CHH240 (44.74) [C,H,f, 69 (13. 16) 

(CsH9f,66 (15.79) [c~r. 55 
(39.47) [C4H,f, 41 (100) [CJHst 

147 (13.16) [C,,H!7t, 133 (31.58) 

[Cw.HilJ+, 111 (26.32) (~9r. 1os 
35 Deoxy sericealactone 30.08 0.98 c.~zo04 (23 .68) [CsH?t, 93 (42.11) [C,H9f, 

77 (36.84) [C6Hsr. 55 (36.84) 

(CJHJOt, 43 (I 00) [CJH,t 
220 (18.42) [M1, 151 (23.68) 

[CIOHisOf, 133 (26.32) (CIOHLJr, 

36 
Di-epi-a-cedrene 

30.98 0.58 C"H240 
118 (47.37) [c9H.of, to5 o oo) 

epoxide [cs.HQr, n (47.37) [c~4or, 11 
(84.21) [CsHut , 70 (81.58) 

(CsH,o]\ 69 (73.68) {CsH?r 
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v 

w HO 
OH 

27 28 

w HO 
H 

29 30 31 

~ (2 
H .,-:; 
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32 33 34 

/~0 
~ 0 ,, 
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