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 Background: Sapium baccatum from the family of Euphorbiaceae has been reported to 
possess medicinal properties and has been used as traditional medicine. The leaf of S. 

baccatum exhibited anti-inflammatory activity which is associated with the alkaloid, 

bukittinggine. Objective: To isolate and identify the chemical constituents contained in 
the stem bark of Sapium baccatum. Results: Four compounds i.e. taraxerol (1), 

taraxerone (2), docosyl trans-isoferulate (3), and docosanoic acid 2’,3’-

dihydroxypropyl ester (4) were isolated from the acetone extract. The structures of the 
isolated compounds were determined using several spectroscopic methods, including 

UV-Vis, FT-IR, 1D and 2D NMR, and mass spectrometry. Conclusion: The 

investigation of the chemical constituents from the stem bark of Sapium baccatum 
resulted in the isolation of four compounds, i.e. taraxerol, taraxerone, docosyl trans-

isoferulate, and docosanoic acid 2’,3’-dihydroxypropyl ester. The structures of the 

isolated compounds were determined using several spectroscopic methods including 
UV-Vis, FTIR, 1D and 2D NMR, and MS, and by comparison with literature data. 
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INTRODUCTION 

 

 Sapium baccatum (Euphorbiaceae) is also known as ludai in Malaysia. This plant also occurs in Sumatera 

and Borneo (Kalimantan). The tree is evergreen and can grow up to 30 m tall. The diameter of the breast height 

can reach up to 60 cm (Esser, 1999). It is widely used as timber tree and as wayside plant. Besides, the fruits are 

edible, mealy and sweet (Srivastava, 2009). Eswani et al. (2010) reported that this plant has been used as 

traditional medicine to treat abscess in Malaysia. Kanjanapothy et al. (1990) reported hypotensive effect 

displayed by the major alkaloid isolated from this compound, bukittingine. Beside bukittinggine, there are only 

a few number of compounds have been isolated from the leaf of this species, such as taraxerol (1), taraxerone 

(2), 3-acetoxy, aleuritolic acid, 1-hexacosanol, β-sitosterol (Khastigir et al., 1969), baccatin (Saha et al., 1977), 

lupeol, betulin, and stigmasterol (Ahmed et al., 2010). However, up until now there was no report regarding the 

chemical constituents of the stem bark of this species. Therefore, further study is important to be conducted in 

order to enrich the knowledge about the phytochemistry of this plant, especially on the stem bark. In this study, 

four compounds, taraxerol (1), taraxerone (2), docosyl trans-isoferulate (3),  and docosanoic acid 2’,3’-

dihydroxypropyl ester (4) (Singh et al., 2009) were isolated from the stem bark of S. baccatum. Their structures 

were determined using several spectroscopic methods, including UV-Vis, FT-IR, 1D and 2D NMR, and mass 

spectroscopy, and also by comparison with literature data. 

 

Methodology: 

Instruments and Chemicals: 

 The spectrophotometer instruments used in this research were Perkin-Elmer Lambda 35 UV-Vis, Perkin-

Elmer FT-IR, Bruker NMR 300 MHz, and Agilent Technologies GC-MS. The chromatographic separation and 

purification were conducted using following adsorbents: Silica Gel 60 PF254 (Merck catalog number: 

1.07747.2500) for Vacuum Liquid Chromatography (VLC), Silica Gel 60 PF254 containing gypsum (Merck 

catalog number: 1.07749.1000) for Radial Chromatography (RC), Silica Gel 60 (0.040-0.063 mm) (Merck 

catalog number: 1.09385.1000) for Column Chromatography (CC), and Silica Gel 60 (0.2-0.5 mm) (Merck 

catalog number: 1.07733.1000) for sample. Thin Layer Chromatography (TLC) Silica Gel 60 PF254 (aluminium 

sheets) (Merck catalog number: 1.05554.0001) were used for TLC analysis. 
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Plant Materials: 
 The stem bark of Sapium baccatum (Roxb.) was collected from the Reserved Forest of UiTM Pahang, 
Malaysia. The plant sample was identified by a botanist at the Forest Research Institute of Malaysia (FRIM) and 
the voucher specimen was deposited in the Herbarium of FRIM with voucher number of FRI 52032. 
 
Isolation and Purification: 
 The ground, air-dried stem bark of S. baccatum (800 g) was extracted with 5 L of acetone at room 
temperature. The acetone extract was concentrated at 50°C with rotary evaporator under reduced pressure to 
give 156 g of crude extract. The tannins were separated by dissolving the crude extract in MeOH and then 
fractionating it with diethylether. The ether fraction was then concentrated again to give 95 g of crude extract 
with less tannin. 
 The crude extract was subjected to VLC with column diameter of 17 cm and eluted with the mixtures of 
hexane and EA with increasing polarity (started with hexane/EA, 9 : 1) to give five fractions (fraction 1-5). A 
white solid was formed during the VLC. The solid was washed with acetone to give 2 (100 mg). Fraction 3 (20 
g) was subjected to VLC starting with CHCl3/MeOH 9 : 1 to give four fractions (fraction 3.1 - 3.4). Fraction 3.1 
(31 mg) was subjected to RC with hexane/EA, 9.5 : 0.5 to give 1 (2.6 mg). Fraction 3.3 (0.9 g) was subjected to 
RC with the same solvent systems to give 3 (32.7 mg) and 4 (44.7 mg). 
 Taraxerol (1). White crystal. Melting point: 282-285°C (lit. m.p. 279-280°C). MS for C30H50O m/z: 426. 
UV-Vis λmax: 205.04 nm. IR ῡmax (KBr disc) cm

-1
: 3436, 2918, 2850, 1651, 1463, 1385, 1038, 816, 720. 

1
H 

NMR (CDCl3, 300 MHz): δH  3.19 (1H, dd, H-3), 5.53 (1H, dd, J=8.3, 3.3, H-15), 0.98 (3H, s, H-23), 0.80 (3H, 
s, H-24), 0.92 (3H, s, H-25), 0.82 (3H, s, H-26), 1.09 (3H, s, H-27), 0.90 (3H, s, H-28), 0.95 (3H, s, H-29), 0.90 
(3H, s, H-30). 

13
C NMR: δC 36.6 (C-1), 27.1 (C-2), 79.1 (C-3), 38.9 (C-4), 55.5 (C-5), 18.8 (C-6), 35.1 (C-7), 

38.8 (C-8), 48.7 (C-9), 37.6 (C-10), 17.5 (C-11), 35.8 (C-12), 37.6 (C-13), 158.1 (C-14), 116.9 (C-15), 38.0 (C-
16), 37.7 (C-17), 49.3 (C-18), 41.3 (C-19), 28.8 (C-20), 33.7 (C-21), 33.1 (C-22), 28.0 (C-23), 15.5 (C-24), 15,4 
(C-25), 29.8 (C-26), 25.9 (C-27), 29.9 (C-28), 33.4 (C-29), 21.3 (C-30). 
 Taraxerone (2). White crystal. Melting point: 235°C (lit. m.p. 241-243°C). MS for C30H48O m/z: 424. UV-
Vis λmax: 204.53 nm. IR ῡmax (KBr disc) cm

-1
: 3048, 2939, 2917, 2864, 1709, 1450, 1376, 1117, 816, 694. 

1
H 

NMR (CDCl3, 300 MHz): δH 5.56 (1H, dd, J=8.1, 3.3, H-15), 1.06 (3H, s, H-23), 0.90 (3H, s, H-24), 1.08 (3H, s, 
H-25), 1.07 (3H, s, H-26), 1.14 (3H, s, H-27), 0.95 (3H, s, H-28), 0.91 (3H, s, H-29), 0.83 (3H, s, H-30). 

13
C 

NMR: δC 37.8 (C-1), 33.6 (C-2), 216.9 (C-3), 46.9 (C-4), 55.2 (C-5), 19.4 (C-6), 36.9 (C-7), 38.3 (C-8), 48.1 (C-
9), 35.2 (C-10), 16.9 (C-11), 37.1 (C-12), 36.1 (C-13), 157.0 (C-14), 116.6 (C-15), 37.2 (C-16), 35.2 (C-17), 
48.2 (C-18), 40.0 (C-19), 28.2 (C-20), 32.9 (C-21), 32.5 (C-22), 20.9 (C-23), 20.8 (C-24), 14.2 (C-25), 25.5 (C-
26), 24.9 (C-27), 32.8 (C-28), 29.4 (C-29), 29.3 (C-30). 
 Docosyl trans-isoferulate (3). White amorphous solid. Melting point: 73-75°C. MS for C32H54O4 m/z: [M + 
H]

+
 503. UV-Vis λmax: 203.53, 218.14, 244.33, 292.19, 324.43 nm. IR ῡmax (KBr disc) cm

-1
: 3433, 2919, 2850, 

1706, 1632, 1599, 1517, 1467, 1387, 1274, 1166, 1033, 818, 722. 
1
H NMR (CDCl3, 300 MHz): δH  6.29 (1H, d, 

J = 15.9, H-2), 7.61 (1H, d, J = 15.9,  H-3), 7.03 (3H, d, J = 1.8, H-5), 6.91 (1H, d, J = 8.4, H-8), 7.07 (1H, dd, J 
= 8.4, 1.8, H-9), 4.18 (2H, t, J = 6.6, H-1’), 1.68 (2H, m, H-2’), 0.88 (3H, t, J = 6.6,  H-3’), 3.92 (3H, s, H-1”), 
5.91 (1H, s, OH). 

13
C NMR: δC 167.4 (C-1), 115.6 (C-2), 144.6 (C-3), 147.9 )C-4), 109.3 (C-5), 127.0 (C-6), 

146.7 (C-7), 114. 7 (C-8), 123.0 (C-9), 64.6 (C-1’), 28.8 (C-2’), 14.1 (C-3’), 55.9 (C-1”).  
 Docosanoic acid 2’,3’-dihydroxypropyl ester (4). White amorphous solid. Melting point: 90-95°C. MS for 
C25H50O4 m/z: [M + H]

+
 415. UV-Vis λmax: 203.53, 218.14, 244.33, 292.19, 324.43 nm. IR ῡmax (KBr disc) cm

-1
: 

3430, 2918, 2850, 1732, 1637, 1471, 1178, 1048, 803. 
1
H NMR (CDCl3, 300 MHz): δH  2.69 (2H, t, J = 7.5, H-

2), 1.96 (2H, m, H-3), 1.60 (36H, m, H4 – H21), 1.21 (3H, t, J = 6.3, H-22), 4.45 (2H, t, J = 5.1, H-1’), 4.19 
(1H, m, H-2’), 3.92 (3H, dd, J = 7.8, 4.8, H-3’). 
 

RESULTS AND DISCUSSION 
 
 The acetone extract of the stem bark of S. baccatum were fractionated using vacuum liquid chromatography 
(VLC) and purified using radial chromatography (RC) and recrystallization. Four compounds (1-4) were 
isolated (Figure 1). The structure elucidation of the compounds were conducted using several spectroscopic 
methods including mass spectrometer, UV-Vis, FT-IR, NMR 1D and 2D (HMQC, HMBC, COSY, and 
NOESY), and by comparison with reported data. 
 
Taraxerol (1): 
 Compound 1 was obtained as white crystal. The MS spectral data shows that the molecular formula of this 
compound is C30H50O indicated by its m/z of 426. Ion peak at 411 indicates the loss of a methyl group. The 
absence of C9H16 group results in m/z of 302, while the ion peak at 287 refers to the further loss of methyl 
group. The FTIR spectrum shows a broad absorbance peak at 3436 cm

-1
 indicating the stretching vibration of O-

H bond. Absorption at 1038 cm
-1 

reveals the C-O bending, while bands at 2918 and 2850 cm
-1 

represent the 
Csp

3
-H stretching. Bending vibrations of Csp

3
-H of the methyl groups give absorbance at 1463 (asymmetrical) 

and 1385 cm
-1

 (symmetrical), while the absorbance peak at 1651cm
-1

 indicates symmetrical C=C stretching 
showing that olefinic group is detected in this compound. 
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Fig. 1: Compounds from the stem bark of S. baccatum. 

 

 Compound 1 consists of 30 carbons observed in an APT experiment of 
13

C NMR (Table 1). The spectrum 

shows that the compound is formed by eight methyls, 10 methylenes, five methines and seven quarternary 

carbons. The DBE value of six indicates that this compound is a pentacyclic triterpene with only one double 

bond. A carbon at δC 79.1 (C-3) shows the presence of an oxygen-attaching carbon, while the only double bond 

contained in the molecule is shown by a pair of highly deshielded carbons at δC 157.0 (C-14) and 116.6 (C-15). 

According to 
1
H NMR, there is a proton at δH 3.19 (dd, J = 10.2 & 4.8, H-3) integrated for one proton, 

indicating a proton attached to an oxygen-attaching carbon, which in this case is C-3. In addition, there are no 

carbon and proton signals with chemical shift indicating a methoxy group. There is only one highly deshielded 

proton at δH 5.53 (H-15) indicating the olefinic proton that attaches to a double-bond carbon (C-15). This 

explains that the sole double bond in the molecule is constructed by a methine (C-15) and a quarternary carbon 

(C-14). Eight singlet methyls are detected in this compound suggesting that all the methyl groups are attached to 

quarternary carbons. This kind of skeletal is characteristic to the oleanane-type triterpene. The structure of this 

compound is confirmed using 2D NMR experiment including HMBC and COSY (Figure 2). Based on those 

evidences, compound 1 is confirmed as taraxerol (Ahmed et al., 2010; Hernandez-Chavez et al., 2012). 

 
Table 1: NMR spectral data of 1 in CDCl3 

No. Type 1 Taraxerola 

δC δH m (J; ΣH) δC δH m (J; ΣH) 

1 CH2 38.0 1.91 dd (14.4, 3.0; 2H) 38.0  

2 CH2 27.1 1.59 m (2H) 27.1  

3 CH 79.1 3.19 dd (10.2, 4.8; 1H) 79.1 3.24 dd (11.0, 4.7; 1H) 

4 C 38.9  39.0  

5 CH 55.5 0.76 d (2.7; 1H) 55.5  

6 CH2 18.8 1.47 m (2H) 18.8  

7 CH2 35.1 1.29 m (2H) 35.1  

8 C 38.8  38.7  

9 CH 48.7 0.99 m (1H) 48.7  

10 C 37.6  37.5  

11 CH2 17.5 1.18 m (2H) 17.5  

12 CH2 35.8 1.25 m (2H) 35.8  

13 C 37.6  37.6  

14 C 158.1  158.1  

15 CH 116.9 5.53 dd (8.3, 3.3; 1H) 116.9 5.53 dd (8.2, 3.2; 1H) 

16 CH2 36.6 1.33 d (1.5; 2H) 36.6  

17 C 37.7  37.7  

18 CH 49.3 1.43 m (1H) 49.2  

19 CH2 41.3 2.03 dt (12.6, 3.0; 2H) 41.3  

20 C 28.8  28.8  

21 CH2 33.7 1.61 m (2H) 33.7  

22 CH2 33.1 1.33 m (2H) 33.1  

23 CH3 28.0 0.98 s (H) 28.0 0.98 s (3H) 

24 CH3 15.5 0.80 s (H) 15.4 0.80 s (3H) 

25 CH3 15.4 0.92 s (H) 15.4 0.93 s (3H) 

26 CH3 29.8 1.09 s (H) 29.8 1.09 s (3H) 

27 CH3 25.9 0.90 s (H) 25.9 0.91 s (3H) 

28 CH3 29.9 0.82 s (H) 29.9 0.82 s (3H) 

29 CH3 33.4 0.95 s (H) 33.3 0.95 s (3H) 

30 CH2 21.3 0.90 s (H) 21.3 0.90 s (3H) 
aSource: Hernandez-Chavez et al. (2012) 
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a b 

Fig. 2: 2D NMR correlations of 1, (a) HMBC and (b) COSY. 

 

Taraxerone (2): 
 Compund 2, a white crystal compound, has m/z of 424 according to MS spectral data. The ion 
fragmentation scheme of taraxerone shows similar pattern with that of taraxerol. The FTIR experiment reveals 
the presence of a carbonyl indicated by a strong absorption of C=O stretch at 1709 cm

-1
. A weak absorbance 

band at 1117 cm
-1

 explains that the carbonyl contained in this compound is a ketone. The Csp
3
-H stretching 

bands appear at 2939, 2917 and 2864 cm
-1

. The bending vibrations of Csp
3
-H of the methyl groups give 

absorbance at 1450 (asymmetrical) and 1376 cm
-1

 (symmetrical), while the methylene rocking bending vibration 
band is shown at 694 cm

-1
. The absorbance band at 3048 cm

-1
 indicates the vibration of Csp

2
-H stretch. The 

absorbance peak at 816 cm
-1

 indicates the out-of-plane bending vibration of C-H. 
 The 

13
C NMR of 2 is similar to that of 1. The only difference between them lies in the C-3. In 2 the C-3 is a 

ketonic carbon with δC 216.9, while in the 1 the C-3 is oxymethine (δC 79.1). This is supported by its 
1
H NMR 

spectrum. The proton signal at δH 3.19 in 1 is absent in 2, suggesting that in the molecule of 2 there is no 
hydroxyl group. Instead, it is replaced by a highly deshielded carbon signal indicating the presence of a ketone 
group at C-3. This is supported by the DBE value of seven which describes that 2 is a pentacyclic triterpene 
containing two double bonds. Figure 3 shows the 2D NMR (HMBC and COSY) correlation of compound 2. 
According to the available data and analysis as well as comparison with literature (Table 2), compound 2 is 
confirmed to be taraxerone (Ahmed et al., 2010; Hernandez-Chavez et al., 2012). 
 
Table 2: NMR spectral data of 2 in CDCl3 

No. Type 2 Taraxeronea 

δC δH m (J; ΣH) δC δH m (J; ΣH) 

1 CH2 37.8 1.89 m (2H) 38.3  

2 CH2 33.6 2.57 ddd (12.0, 11.7, 7.2; 1H) 
2.32 ddd (12.0, 11.7, 7.2; 1H) 

34.1 2.58 m (1H) 
2.33 m (1H) 

3 C 216.9  217.7  

4 C 46.9  47.6  

5 CH 55.2 1.33 t (4.2; 1H) 55.8  

6 CH2 19.4 1.59 m (2H) 19.9  

7 CH2 37.2 1.35 m (2H) 35.1  

8 C 38.3  38.9  

9 CH 48.1 1.52 d (1.8; 1H) 48.7  

10 C 34.5  37.5  

11 CH2 16.9 1.64 m (2H) 17.4  

12 CH2 37.1 1.67 m (2H) 35.8  

13 C 36.1  37.7  

14 C 157.0  157.6  

15 CH 116.6 5.56 dd (8.1, 3.3; 1H) 117.2 5.56 dd (8.2, 3.2; 1H) 

16 CH2 36.9 1.67 t (3.9; 2H) 36.7  

17 C 35.2  37.7  

18 CH 48.2 0.99 d (3.3; 1H) 48.7  

19 CH2 40.0 2.07 dt (12.9, 3.3; 1H) 
1.40 m (1H) 

40.6  

20 C 28.2  28.8  

21 CH2 32.9 1.66 m (2H) 33.5  

22 CH2 32.5 1.37 m (2H) 33.1  

23 CH3 25.5 1.07 s (3H) 26.1 1.08 s (3H) 

24 CH3 20.9 1.06 s (3H) 21.5 1.07 s (3H) 

25 CH3 14.2 1.08 s (3H) 14.8 1.14 s (3H) 

26 CH3 29.4 0.91 s (3H) 29.8 1.09 s (3H) 

27 CH3 24.9 1.14 s (3H) 25.6 0.92 s (3H) 

28 CH3 29.3 0.83 s (3H) 29.9 0.83 s (3H) 

29 CH3 32.8 0.95 s (3H) 33.3 0.95 s (3H) 

30 CH3 20.8 0.90 s (3H) 21.3 0.91 s (3H) 
aSource: Hernandez-Chavez et al. (2012) 
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a b 

Fig. 3: 2D NMR correlations of 2, (a) HMBC and (b) COSY.  

 

Docosyl trans-Isoferulate (3): 
 Compound 3 was isolated as white amorphous solid. The mass spectral data reveals the molecular formula 
of this compound as C32H54O4 corresponding to the m/z value of 503 [M + H]

+
. The FTIR spectral data displays 

a broad absorbance peak at 3433 cm
-1

 representing the stretching vibration of O-H bond. The Csp
3
-H stretching 

bands appear at 2919 and 2850 cm
-1

. The olefinic group is detected in this compound shown by an absorbance 
peak of symmetrical stretching C=C at 1632 cm

-1
. The presence of ester group is detected by several absorbance 

bands, i.e. C=O stretching at 1706 cm
-1 

and C-O bending at 1033 cm
-1

 which represents both the ester and the 
hydroxyl groups. Absorbance bands at 1274 and 1166 cm

-1 
indicate the C-C(=O)-O of an α,β-unsaturated ester. 

A conjugated system of double bonds is indicated by the peak at 1599 cm
-1

, while an absorbance band at 1517 
cm

-1
 shows the skeletal vibrations involving carbon-carbon stretching within an aromatic ring. 

 The APT spectrum displays a carbon signal at δC 167.4 (C-1) indicating the presence of a carbonyl group 
which is typical of carboxylic acid or ester. Two highly deshielded carbons at δC 115.6 and 144.6 (C-2 and C-3, 
respectively) represent carbons forming double bond. Six highly-deshielded carbons at δC above 100 show the 
presence of an aromatic ring. A methyl carbon at δC 55.9 (C-1”) indicates the presence of a methoxy group in 
the molecule. Another ether group appears as methylene at δC 64.6 (C-1’). Overlapping carbon with a 
significantly high intensity signal at δC 22.7-31.9 suggests the presence of a long chain of aliphatic carbons. By 
analysing these data, it can be concluded that compound 3 is an aromatic-aliphatic compound containing an 
ester group and a long-chain alkyl. The 300 MHz 

1
H NMR spectral data displays 11 proton signals. There are 

two highly-deshielded doublet protons at δH 6.29 (H-2) and 7.61 (H-3) with the same coupling constants. Those 
protons are bound to two different carbons in trans position (J = 15.9 Hz), i.e. C-2 and C-3, respectively. Three 
protons (H-5, H-8 and H-9) are identified as aromatic protons based on their high chemical shifts, multiplicities, 
and coupling constants. Proton H-9 at 7.07 (dd, J=8.4, 1.8) ortho-couples with H-8 (6.91, d, J=8.4) and meta-
couples with H-5 (7.03, d, J=1.8) suggesting the presence of a 1,3,4-trisubstituted aromatic ring. One signal at 
δH 3.92 (H-1”) integrated as three singlet protons indicates the existence of a methoxy group. A singlet proton 
signal at δH 5.91 reveals the presence of a hydroxyl group. A deshielded, triplet methylene proton signal at δH 
4.18 (C-1’) represents the methylene group adjacent to the carbonyl carbon (C-1). The appearance of a towering 
signal of protons indicates the presence of a series of long chain methylene groups forming the alkyl of the ester 
group along with one methyl group at the terminal of the chain (Table 3). The 2D NMR correlations are shown 
in Figure 4. 
 
Table 3: NMR spectral data of 3 in CDCl3 

No. Type 3 Docosyl trans-isoferulatea 

δC δH m (J; ΣH) δH m (J; ΣH) 

1 C 167.4   

2 CH 115.6 6.29 d (15.9; 1H) 6.31 d (16.0; 1H) 

3 CH 144.6 7.61 d (15.9; 1H) 7.62 d (16.0; 1H) 

4 C 127.0   

5 CH 109.3 7.03 d (1.8; 1H) 7.05 d (1.7; 1H) 

6 C 147.9   

7 C 146.7   

8 CH 114.7 6.91 d (8.4; 1H) 6.93 d (8.2; 1H) 

9 CH 123.0 7.07 dd (8.4, 1.8; 1H) 7.10 dd (8.2, 1.7; 1H) 

1’ CH2 64.6 4.18 t (6.6; 2H) 4.20 t (6.8; 2H) 

2’ CH2 28.8 1.68 m (2H) 1.70 m (2H) 

3’-21’ CH2 22.7-31.9 1.37 m (38H) 1.27 m (38H) 

22’ CH3 14.1 0.88 t (6.6; 3H) 0.92 t (7.0; 3H) 

1” O-CH3 55.9 3.92 s (3H) 3.95 s (3H) 

 O-H  5.91 s (1H) 5.86 s (1H) 
a Source: Kotowicz et al. (2005) 
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 Mass spectrometer was used to determine the numbers of methylene groups in the alkyl chain. The MS 

spectral data shows the molecular weight of this compound as 502 ([M+H]
+
 = 503). This reveals that the long 

alkyl chain consists of 22 carbons including the oxymethylene attached to the carbonyl carbon (C-1’). Based on 

the discussion, this compound is identified as docosyl trans-isoferulate with molecular formula of C32H54O4 

(Kotowicz et al., 2005). This compound is reported in this plant for the first time. 

  
a b 

 

Fig. 4: 2D NMR correlations of 3, (a) HMBC and (b) COSY.  

 

Docosanoic Acid 2’,3’-Dihydroxypropyl Ester (4): 

 Compound 4 was obtained as white amorphous solid. The MS spectral data shows that the molecular 

formula of this compound is C25H50O4 indicated by its m/z [M+H]
+
 of 415. The FTIR spectral data shows a 

broad absorbance peak at 3430 cm
-1

 indicating the stretching vibration of O-H bond. Absorbance peaks at 1732 

cm
-1

 and 1048 cm
-1 

indicate the C=O stretching of carbonyl group and C-O bending representing an ester group, 

respectively. The C-C(=O)-O asymmetrical stretching vibration is indicated by the absorbance band at 1178 cm
-

1
. The Csp

3
-H stretching bands appear at 2918 and 2850 cm

-1
. Absorption at 1637 cm

-1
 shows the presence of a 

symmetrical C=C stretching. 

 The APT spectrum displays a signal of carbonyl carbon at δC 175.1 representing an ester group. This 

carbonyl group is the only double bond occurs in the molecule. A methylene at δC 63.6 (C-3’) and a methine at 

δC 70.3 (C-2’) constitute the hydroxyl-binding carbons, while the other deshielded methylene at δC 65.7 (C-1’) 

represents the carbon attached to the oxygen atom of the ester group. These three carbons form propyl group as 

the alkyl group of the ester. A series of methylene chain is detected at δC 29.6-30.1 in which a carbon signal of 

CH2 with a very high intensity occurs. This is further supported by the 
1
H NMR which reveals a towering signal 

of protons at δH 1.60 (Table 4). The structure of this compound was confirmed using 2D NMR experiments i.e. 

HMBC and COSY (Figure 5). The MS spectral data shows that the molecular weight of this compound is 414. 

By using this data, the number of methylene groups in the long chain is determined to be 16 methylene groups. 

Thus, this compound is identified to be docosanoic acid 2’,3’-dihydroxypropyl ester. This compound has been 

previously reported from the seeds of Artabotrys odoratissimus (Singh et al., 2009), but isolated for the first 

time from this species. 

 
Table 4: NMR spectral data of 4 in CD3OD. 

No. Type 4 Docosanoic acid 2’,3’-dihydroxypropyl estera 

δC δH m (J; ΣH) δC δH m (J; ΣH) 

1 C 175.1  176.1  

2 CH2 34.6 2.69 t (7.5; 2H) 34.3 2.28 t (7.19; 2H) 

3 CH2 25.3 1.96 m (2H) 25.0 1.60 m (2H) 

4-19 CH2 29.6-30.1 1.60 brs (32H) 29.4 1.25 brs (32H) 

20 CH2 32.4 1.60 brs (2H) 29.4 1.25 brs (2H) 

21 CH2 23.1 1.60 brs (2H) 22.7 1.25 brs (2H) 

22 CH3 14.3 1.21 t (6.3; 3H) 14.2 0.87 t (6.62; 3H) 

1’ CH2 65.7 4.45 t (5.1; 2H) 66.5 4.11 t (6.2; 2H) 

2’ CH 70.3 4.19 m (1H) 69.0 3.80 m (1H) 

3’ CH2 63.6 3.92 dd (7.8, 4.8; 2H) 64.5 3.34 m (2H) 
aSource: Singh et al. (2009) 

  
a b 

 

Fig. 5: 2D NMR correlations of 4, (a) HMBC and (b) COSY.  

 

Conclusions: 

 The investigation of the chemical constituents from the stem bark of Sapium baccatum resulted in the 

isolation of four compounds, i.e. taraxerol (1), taraxerone (2), docosyl trans-isoferulate (3), and docosanoic acid 
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2’,3’-dihydroxypropyl ester (4). The structures of the isolated compounds were determined using several 

spectroscopic methods including UV-Vis, FTIR, 1D and 2D NMR, and MS, and by comparison with literatures. 
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