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INTRODUCTION 

Bixa orellana L., syn. Bixa americana Poir and 

Bixa tinctaria Salisb (Family: Bixaceae), is a native to 

Brazil and other regions of South America and Central 

America. It is grown as a shrub or a small evergreen tree 

in tropical countries such as Peru, Mexico, Ecuador, 

Indonesia, India, Kenya, and East Africa
[1]

 for having the 

red dye that is obtained from the pulp surrounding the 

seeds (annatto),  known as  sinduri  in India. The leaves 

are glabrous, ovate, with the base sub-cordate and apex 

acuminate.  The fruit pulp is used as an antidysenteric, 

digestive, diuretic, febrifuge, haemostatic, laxative and   

prescribed to treat epilepsy, kidney and skin diseases and 

added in soft drinks. The Indian people apply the fresh 

pulp to burns for preventing blisters and scars. The 

annatto of the plant is considered as an effective antidote 

to toxicity caused by bitter cassava and physic nuts. The 

leaves are diuretic and febrifuge; a leaf decoction is 

utilized as a gargle for sore throat; a leaf infusion is 

given to cure bronchitis, dysentery, eye inflammation, 

gonorrhea, jaundice and hepatitis.
[2-5]

 A poultice of the 

leaves is applied to cure cuts and as a scar preventative. 

The sinduri twigs are used to treat liver disorders and as 

an emollient. The root bark is anti-periodic and taken to 

reduce fevers. The seeds are antiseptic, astringent, 

cardiotonic, expectorant, febrifuge, hypotensive and 

laxative; used as a condiment and to treat gonorrhea, 

bronchitis, bruises and wounds; the seed oil is applied to 

subside leprosy. The seeds are processed to obtain the 

orange-yellow pigments, bixin and norbixin 

(carotenoids) as a safe coloring agent utilized all over 

the world for food, cosmetic and soap industries. The 

dye is added as a color to cheddar cheese, rice, soft 

drinks, oils, butter, soup and in textile industry.
[6,7]

 

Ayurvedic practitioners in India use the dye as an 

astringent and mild purgative and as a  remedy for 

dysentery and kidney diseases. The root bark is 

antiparasitic and febrifuge. The traditional healers claim 

that Bixa species are more efficient to prevent infectious 

diseases than synthetic antibiotics. B. orellana contained 

carotenoids, essential oil, tocotrienols, fatty acids, 

flavonoids, aromatic compounds and vitamin C.
[1,8-11]

 

 This paper describes isolation and characterization of 

two phenolic ketones and one each of phenolic ester and 

fatty ester  from the aerial parts of B. orellana.  

 

EXPERIMENTAL 

General 

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 (Perkin Elmer Rotkreuz, Switzerland) 

in methanol. Infra red spectra were recorded on a Bio-

Rad FTIR 5000 (FTS 135, Kawloon, Hong Hong) 

spectrophotometer using KBr pellets. 
1
H and 

13
C NMR 

spectra were scanned on Advance DRX Bruker 

spectrospin 400 and 100 MHz, respectively, instruments 

(Karlsruhe, Germany) using TMS as an internal standard. 

Mass spectra were obtained by effecting FAB ionization 

at 70 eV on a JEOL-JMS DX 303 spectrometer (Japan) 

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 
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visualized by exposing to iodine vapors, UV radiation 

and spraying with ceric sulfate solution. 

 

Plant Material 

The aerial parts of B. orellana were procured from Delhi 

and identified by Prof. M.P. Sharma, Department of 

Botany, Jamia Hamdard, New Delhi.  

 

Extraction and Isolation 

The air-dried aerial parts (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. The fractions were collected separately 

and matched by TLC to check homogeneity. Similar 

fractions having the same Rf 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 aerial parts of 

B. orellana:   

 

3-Hydroxyacetophenone (1)  
Elution of the column with petroleum ether yielded a 

pale yellow powder of 1, 71 mg; m.p. 95-96 °C; UV 

λmax (MeOH): 255 nm (log ε 8.3); IR  Ƴ max (KBr): 

3278,  2923, 1688, 1648, 1572, 1481, 1365, 1258, 1183, 

1042 cm
-1

; 
1
H NMR (CDCl3): δ 8.23 (2H, m, H-2, H-4), 

6.73 (1H, m, H-5), 6.45 (1H, m, H-6), 2.59 (3H, s,  Me-

8); 
13

C NMR (CDCl3): δ 138.21 (C-1), 109.26 (C-2), 

165.05 (C-3), 113.62 (C-4), 113.55 (C-5), 110.08 (C-6), 

201.94 (C-7), 25.98 (C-8); ESI MS m/z (rel. int.): 136 

[M]
+ 

(C8H8O2) (6.1).  

 

3,4-Dihydroxyacetophenone (2)  

Elution of the column with petroleum ether – chloroform 

(9:1) gave cream coloured crystals of 2,  63 mg; m. p. 

118-120 °C; UV λmax (MeOH): 305 nm (log ε 3.3); IR  

Ƴ max  (KBr): 3310, 3295,  2928, 1693, 1635, 1525, 

1437, 1367, 1270, 1138, 1065 cm
-1

; 
1
H NMR (CDCl3): δ 

7.66 (1H, d,    J = 8.8 Hz, H-5), 6.45 (1H, d, J = 2.5 Hz, 

H-2), 6.37 (1H, dd, J = 8.8, 2.5 Hz, H-6), 2.60 (3H, s,  

Me-8); 
13

C NMR (CDCl3): δ 133.16 (C-1), 107.82 (C-2), 

165.01 (C-3), 162.68 (C-4), 114.31 (C-5), 107.95  (C-6), 

202.98 (C-7), 26.18 (C-8);  ESI MS m/z (rel. int.): 152 

[M]
+
(C8H8O3) (10.9).  

 

n-Butyl resorcylate (3) 

Elution of the column with chloroform yielded pale 

yellow crystals of  3,   105 mg; m. p. 260-261  °C; UV 

λmax (MeOH): 285 nm (log ε 4.1); IR Ƴ max   (KBr): 

3315, 2923, 1722,  1637, 1521, 1432, 1363, 1289, 1185, 

1055, 728 cm
-1

; 
1
H NMR (CDCl3): δ 8.25  (1H, d, J = 8.3 

Hz, H-5), 7.58  (1H, d, J = 2.6 Hz, H-2), 7.41 (1H, dd, J 

= 8.3, 2.6 Hz, H-6), 4.09 (2H, t, J = 8.5 Hz, H2-1′),  2.53  

(2H, m, H2-2′), 2.12 (2H, m, H2-3′), 0.95 (3H, t, J = 6.3 

Hz, Me-4′);  
13

C NMR (CDCl3): δ  137.98 (C-1), 112.15 

(C-2), 155.76 (C-3), 153.88 (C-4), 117.02 (C-5), 110.07 

(C-6), 170.23 (C-7), 61.12  (C-1′), 45.52 (C-2′), 27.05 

(C-3′), 14.17 (C-4′);  ESI MS m/z (rel. int.): 210 [M]
+ 

(C11H14O4)  (3.1).   

 

n-Tetradecanyl behenate (4) 

Elution of the column with petroleum ether- chloroform 

(1:1) afforded colorless crystals of 4, recrystallized from 

chloroform-methanol (1:1), 67 mg ; m.p. 96-97 
o
C; UV 

λmax (MeOH): 203 nm (log Ɛ 2.9); IR νmax (KBr): 2928, 

2837, 1723, 1645,1463, 1374, 1168, 725 cm
-1

; 
1
H NMR 

(CDCl3): δ 4.06 (2H, t, J = 8.5 Hz, H2-1′), 2.37 (1H, t, J = 

7.2 Hz, H2-2), 1.78 (2H, m,CH2), 1.55 (2H, m,  CH2), 

1.34 (2H, brs, CH2), 1.29 (4H, m, 2 x CH2), 1.25 (52 H, 

brs, 26 x CH2), 0.88 (3H, t, J = 6.6 Hz, Me-14′), 0.85 

(3H, t, J = 6.3 Hz, Me-22); 
13

C NMR (CDCl3): δ 171.57 

(C-1), 61.98  (C-1′), 34.33 (CH2), 32.02 (CH2), 29.16 

(CH2), 29.02 (25 x CH2), 28.89 (CH2), 27.46  (CH2), 

25.34 (CH2), 22.68 (CH2), 14.16 (Me-22), 14.07(Me-

14′); +ve ion ESI MS m/z (rel. int.): 536 [M]
+
 (C36H72O2) 

(18.2), 395 (31.9), 339 (95.1), 197 (8.2), 237 (11.5). 

 

RESULTS AND DISCUSSION 

Compound 1 gave positive tests of phenols and had IR 

absorption bands for hydroxyl group (3278 cm
-1

), 

carbonyl function (1688 cm
-1

) and aromatic ring (1648, 

1572, 1042 cm
-1

). Its molecular ion peak was determined 

at m/z 136 on the basis of mass and 
13

C NMR spectra 

consistent with a molecular formula of phenolic acetone   

C8H8O2. The   
1
H NMR   spectrum of 1 showed a two-

proton multiplet at δ 8.23 and two one-proton multiplets 

at δ 6.73 and 6.45 assigned to aromatic H-2, H-4, H-5 

and H-6 protons. A three-proton singlet at δ 2.59 was 

ascribed to methyl protons attached to the carbonyl 

function. The 
13

C NMR spectrum of 1 displayed signals 

for aromatic carbons between δ 165.05 – 109.26, 

carbonyl carbon at δ 201.94 (C-7) and methyl carbon at δ 

25.98 (C-8). On the basis of these evidences the structure 

of 1 has been elucidated as 3-hydroxyacetophenone.  

 

Compound 2 responded to phenolic tests positively   and 

its IR spectrum showed characteristic absorption bands 

for hydroxyl groups (3310, 3295 cm
-1

), carbonyl function 

(1693 cm
-1

) and aromatic ring (1635, 1525, 1065 cm
-1

). 

On the basis of mass and 
13

C NMR spectra its molecular 

ion peak was established at m/z 152 corresponding to a 

molecular formula of a phenolic acetone C8H8O3. The   
1
H NMR spectrum of 2 exhibited two one-proton 

doublets at δ 7.66 (J = 8.8 Hz) and 6.45 (J = 2.5 Hz) and 

a one-proton double doublet δ 6.37 (J = 8.8, 2.5 Hz) 

assigned correspondingly to aromatic ortho-coupled H-5, 

meta-coupled H-2 and ortho-, meta-coupled H-6 protons. 

A three-proton singlet at δ 2.60 was ascribed to methyl 

protons linked to the carbonyl function. The 
13

C NMR 

spectrum of 2 displayed signals for aromatic carbons 

between 165.01 – 107.82, carbonyl carbon at δ 202.98 
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(C-7) and methyl carbon at δ 26.18 (C-8). On the basis of 

above discussion the structure of 2 has been determined 

as 3,4-dihydroxyacetophenone.  

 

Compound 3 gave positive tests for phenols and showed 

IR characteristic absorption bands for hydroxyl groups 

(3315 cm
-1

), ester function (1722 cm
-1

), aromatic ring 

(1637, 1521, 1055 cm
-1

) and aliphatic chain (728 cm
-1

). 

On the basis of mass and 
13

C NMR spectra its molecular 

ion peak was determined at m/z 210 corresponding to a 

molecular formula of a phenolic ester C11H14O4. The 
1
H 

NMR  spectrum of 3 exhibited two one-proton doublets 

at δ  8.25  (J = 8.3 Hz) and 7.58  (J=2.6 Hz) and a one-

proton double doublet at δ 7.41 (J = 8.3, 2.6 Hz) 

accounted to aromatic ortho-coupled H-5, meta-coupled 

H-2 and ortho-, meta-coupled H-6 protons, respectively. 

A two-proton triplet at δ 4.09 (J = 8.5 Hz) was due to 

oxygenated methylene H2-1′ protons. The other 

methylene protons resonated as two-proton multiplets at 

δ 2.53 (2H, m) and 2.12 (2H, m) ascribed to H2-2′ and 

H2-3′, respectively.  A three-proton triplet  at δ  0.95 (J = 

6.3 Hz) was ascribed to primary methyl Me-4′ protons.  

The 
13

C NMR spectrum of 3 displayed signals for 

aromatic carbons between δ 155.78 – 110.07, ester 

carbon at δ 170.23 (C-7), oxygenated methylene carbon 

at δ 61.12 (C-1′), other methylene carbons at δ 45.52 (C-

2′) and 27.05 (C-3′) and methyl carbon at δ 14.17 (C-4′). 

On the basis of above discussion the structure of 3 has 

been determined   as n-butyl resorcylate   

 

Compound 4, n-tetradecanyl behenate, showed 

characteristic IR absorption bands for ester group (1723 

cm
-1

) and long aliphatic chain (725 cm
-1

). Its mass 

spectrum displayed a molecular ion peak at m/z 536 

corresponding to a molecular formula of an aliphatic 

ester C36H72O2. The fragment ion peaks arising at m/z 

339 [CH3 (CH2)20COO]
+
, and 197 [CH3(CH2)12 CH2]

+ 
 

due to ester linkage fission suggested that 4 was an ester 

of a saturated C22 fatty acid esterified with a C14-alcohol. 

The 
1
H NMR spectrum of 4 displayed two two-proton 

triplets at δ 4.06 (J = 8.5 Hz) and 2.37 (J = 7.2 Hz) 

ascribed to oxygenated methylene H2-1′ and methylene 

H2-2 protons adjacent to the ester group, respectively. 

The remaining methylene protons resonated between δ 

1.78 to 1.25. Two three- proton triplets at δ 0.88 (J = 6.6 

Hz) and 0.85 (J = 6.3 Hz), were assigned 

correspondingly to Me-14′ and Me-22 primary methyl 

protons. The 
13

C NMR spectrum of 4 displayed 

important signals for ester carbon at δ 171.57 (C-1), 

oxygenated methylene carbon at δ 61.98 (C-1′), other 

methylene carbons from δ 34.33 to 22.68 and primary 

methyl carbons at δ 14.16 (C-22) and 14.07 (Ce-14′). 

Acid hydrolysis of 4 yielded behenic acid (co-TLC 

comparable). On the basis of above discussion, the 

structure of 4 has been elucidated as n-tetradecanyl n-

docosanoate. 
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Fig: 1. Structural formulae of Compounds 1–4. 

  

CONCLUSION 

Phytochemical investigation of the aerial parts of B. 

orellana furnished phenolic carbonyl compounds and a 

fatty ester which may be used as chromatographic 

markers for identification of the drug.  
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