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INTRODUCTION  
Barleria prionitis L., syn. B. coriacea Oberm., B.  

echinata St.-Lag., B. quadrispinosa Stokes, B. spicata 

Roxb.  (family Acanthaceae), known as  vjradanti and  

porcupine flower, is found in India, Sri Lanka and 

eastern, southern and central Africa. It is an erect, 

perennial, prickly, much branched  shrub, 0.6 to 1.7 m 

high; spines sharp, axillary; bark whitish;  stems and 

branches terete, glabrous; leaves elliptic, acuminate, 

opposite, entire, bristle-tipped, lineolate, glabrous,  base 

tapering into the petiole; flowers axillary or terminal 

spikes, sessile, yellow;  fruits brown, glabrescent, beaked 

capsule; seeds 2, orbicular, compressed, hairy.
[1] 

  The 

leaves are antiseptic, diuretic and tonic, used to  treat 

febrile catarrh,  fever,  gastric ulcer, indigestion with 

constipation, jaundice,  liver diseases, premature 

ejaculation,  rheumatism, toothache and urinary 

infections. A leaf paste or juice  is applied  to heal  feet 

cracking, laceration,  joint pains, pimples,  toothache and 

wounds; the juice is installed into the ear to cure   

otitis.
[2-5]

 The plant aerial parts are beneficial as a 

febrifuge, to reduce dropsy, jaundice,  gastrointestinal, 

hepatic, paralytic  and urinary disorders, rheumatism,  

stiffness of limbs, enlargement of scrotum and sciatica. 

The bitter plant juice is given to children to cure catarrh. 

The plant extracts are   antiseptic, diuretic, tonic and 

incorporated into herbal cosmetics and hair products to 

promote skin and scalp health and to treat dysuria, 

rheumatic affections, internal abscesses, nervine 

disorders and chronic sinusitis. The plant ash is given 

with honey to relieve bronchial asthma. The stem bark is 

diaphoretic and expectorant, used against anasarca and 

whooping cough. The flowers are useful to comfort 

internal abscesses, viral fever, haemoptysis, migraine, 

obesity, oedema, urethral discharges, seminal disorders 

and painful menstruation.
[2-6]  

The roots are abortifacient 

and febrifuge.  An infusion of the roots and leaves is 

applied to subside boils and sores, to reduce glandular 

swellings, and to calm down earache and headache. A 

mouthwash made from the roots is effective to relieve 

toothache and to arrest gum bleeding.
[2-5] 

 

 

The  B. prionitis plant contained balarenone, pipataline, 

lupeol and prionisides A-C, 6-O-trans-p-coumaroyl-8-O-

acetylshanzhiside methyl ester  and its cis isomer, 

phenylethanoid glycoside, barlerinoside, shanzhiside 

methyl ester, 6-O-trans-p-coumaroyl-8-O-

acetylshanzhiside methyl ester, barlerin, acetylbarlerin, 

7-methoxydiderroside and lupulinoside, 1,8-dihydroxy -

2,7-dimethyl 3,6-dimethoxy anthraquinone and 1,3,6,8-
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ABSTRACT 

Barleria prionitis L. (family Acanthaceae) is an erect, perennial, prickly, much branched shrub, used to treat 

catarrh, dropsy, dysuria, gastrointestinal disorders, jaundice, hepatic, nervine, paralytic  and urinary 

disorders, rheumatism and  sinusitis. This research work was proposed to isolate chemical constituents from 

the plant aerial parts and to characterize their structures. An ethanol extract of the aerial parts was adsorbed with 

silica gel for column, dried and chromatographed over a silica gel column packed in n-hexane. Various solvent 

mixtures of increasing polarity, viz., n-hexane, ethyl acetate and methanol were used to elute the column. The 

isolated chemical constituents were  characterized as oleic acid (1), herniarin  (7-methoxycoumarin, 2), 1-

hydroxyanthraquinonyl (3→7′)-coumarin (3), 8-dehydroxyemodin-(5→5′)- 8′-dehydroxyemodin (4), n-tetracosane  

(5), (Z)-n-heptatriacont-8-ene (6),  β- sitosterol n-octadec-9ʹ-enoate  (β- sitosterol   oleate, 7), stigmast-5,22–dien-

3β –ol 3-O-α-D-glucopyranoside (8) and  [1,1'-biphenyl]- 2,3,4,5,6, 2', 3', 4', 5',6'-decaol (9).  Their   structures 

were established on the basis of spectral data analysis and chemical reactions.   
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tetramethoxy-2,7-dimethyl anthraquinone.
[7-11]

 The 

leaves and other plant  parts  afforded 

scutellarein, melilotic, syringic, vanillic and p -

hydroxybenzoic acids, 6-hydroxyflavones, 

apigenin and luteolin-7-O-glucosides, β-sitosterol, 

scutellarein 7-neohesperidoside, 13, 14-seco-

stigmasta-5, 14-diene-3-alpha-ol, 6-O-

acetylshanzhiside methyl ester,  α-amyrin,  verbascoside  

verbascoside and stigmasterol-3-O-D-glucoside. 
[6,12–14]

 

Keeping in view the various therapeutic values of the 

plants and the development of ecofriendly, biodegradable 

and safer herbal preparations, the aerial parts of Barleria 

prionitis were procured from Delhi to isolate and 

characterize their chemical constituents.   

 

MATERIALS AND METHODS 

The protocols of all methodologies (procedures, 

experimental designs and analysis assays) were adopted 

from the earlier published work.
[15-17] 

 

General procedures: The melting points were 

determined in one end open capillary tubes on a melting 

point M-560 apparatus (Perfit, India) heated 

thermoelectrically. UV spectra were determined with 

Lambda Bio 20 spectrophotometer (Perkin Elmer, 

Schwerzenbach, Switzerland) in methanol. The IR 

spectra were recorded by using KBr pellets with Jasco 

FT/IR-5000 Spectrometer (FTS 135, Hong Kong). The 
1
H (400 MHz) and 

13
C (100 MHz) NMR spectra were 

recorded on Bruker DRX Spectrometer (Rheinstetten, 2 

Germany) using CDCl3 or DMSO-d6 as a solvent and 

TMS (Fluka analytical, Sigma-Aldrich, Netherland) as 

an internal standard. Mass spectra were recorded on a 

Jeol JMS-D 300 instrument using Argon/Xenon gas as 

the ESI. n-Hexane, ethyl acetate, chloroform, methanol 

and other solvents of analytical grade were purchased 

from E. Merck (India) Ltd, New Delhi. Silica gel with 

60-120 mesh particle size was procured from Qualigens, 

Mumbai, India and used for column chromatography. 

The purity of the isolated compounds was checked on 

precoated TLC plates with Silica gel 60 F254 (Merck, 

0.25 mm) and the spots were visualized by exposure to 

iodine vapors or under UV radiations and spraying with 

ceric sulfate solution. 

 

Plant material: The aerial parts of Barleria prionitis 

were procured from the Khari Baoli market and 

authenticated by Prof. M. P. Sharma, Taxonomist, 

Department of Botany, Jamia Hamdard, New Delhi. A 

voucher specimen of the plant material is preserved in 

the herbarium of the Department of Pharmacognosy and 

Phytochemistry, Jamia Hamdard, New Delhi.  

 

Extraction and isolation: The aerial parts of Barleria 

prionitis were shade dried for three days, coarsely 

powdered (2.0 kg) and extracted with ethanol (95%) in a 

Soxhlet apparatus. The solvent was evaporated under 

reduced pressure to yield a dark brown viscous mass 

(426 g). The dried residue (400 g each) was dissolved in 

minimum amount of methanol and adsorbed on silica gel 

column grade (60-120 mesh) to obtain a slurry. It was 

air-dried and chromatographed over a silica gel column 

(1.6 m x 16 mm x 2 mm) packed in n-hexane. Various 

solvent mixtures of  increasing polarity, viz.,  n-hexane, 

n-hexane-ethyl acetate (9:1, 3:1, 1:1, 1:3, v/v), ethyl 

acetate and  ethyl acetate -  methanol ( 99: 1; 97: 3; 19: 

1; 93: 7, v/v)  were used to elute  the column. 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 the pure 

compounds. 

    

Oleic acid (1)             

Elution of the column with n-hexane  produced a pale 

yellow oily mass of 1, recrystallized from chloroform-

methanol (1:1), yield 89 mg, m. p. 38 - 39 
0
C, Rf 0.85 (n-

hexane); IR υmax (KBr): 3405, 2953, 2841, 1677, 1605, 

1376, 1295, 935, 1131, 1097, 942, 766 cm
-1

; 
1
H NMR 

(CDCl3): δ 5.28 (1H, m, H-9), 5.25 (1H, m,  H-10), 2.27 

(2H, t, J = 7.2 Hz, H2-2), 1.98 (2H, m, H2-11), 1.93 (2H, 

m, H2-8), 1.57 (2H, m, H2-7), 1.52 (2H, m, H2-12 ), 1.23 

(4H, m, 2 x CH2), 1.18 (14H, brs, 7 x CH2 ), 0.80 (3H, t, 

J = 6.4 Hz, Me-18); 
13

C NMR (CDCl3): δ 180.21 (C-1), 

34.12 (C-2), 29.72 (C-3), 29.68 (C-4), 29.61 (C-5), 29.54 

(C-6), 29.45 (C-7), 31.34 (C-8), 130.02 (C-9), 129.72 (C-

10), 29.78 (C-11), 29.38 (C-12), 29.34 (C-13), 29.04 (C-

14), 27.16 (C-15), 24.67 (C-16), 22.68 (C-17), 14.06 (C-

18);  ESI MS m/z (rel. int.): 282 [M]
+
 (C18H34O2) (100). 

 

Herniarin (2)  

Elution of the column with n-hexane- ethyl acetate (3:2) 

mixture afforded  colourless needles of   2; recrystallized 

from acetone; 104 mg, m. p. 117 - 119 ºC; UV λmax 

(MeOH): 253, 296, 363 nm (log ε 2.6, 5.4, 1.8);  IR υmax 

(KBr):  2937, 2832, 1680, 1528, 1431,  1299, 1204, 

1119, 1029, 917 cm
-1

; 
1
H NMR (CDCl₃): δ 7.79 (1H, d, J 

= 9.2 Hz, H-4), 7.46 (1H, d, J = 8.1 Hz, H-5), 7.41 (1H, 

m,  H-6), 7.38 (1H, d, J = 2.0 Hz, H-8), 6.32 (1H, d, J = 

9.2 Hz, H-3),  3.83  (3H, brs, OMe); 
13

C NMR (CDCl₃): 
δ 167.21 (C-2), 114.80 (C-3), 147.01 (C-4), 123.39 (C-

5), 131.32 (C-6), 150.94 (C-7), 112.68 (C-8), 150.94 (C-

9), 121.63 (C-10), 55.43 (OMe);  ESI MS m/z (rel. int.): 

176 [M]
+
 (C10H8O3) (2.3).               

 

 1-Hydroxyanthraquinonyl (3→7′)-coumarin (3) 

 Elution of the column with n-hexane-ethyl acetate (3:17) 

mixture afforded red crystals of 3; recrystallized from 

chloroform-methanol (1:1); 113 mg, m. p. 226 -228 ºC;  

Rf 0.49  (n-hexane -ethyl acetate, 3:17);   UV λmax 

(MeOH): 251, 295, 352 nm (log ε 2.2, 5.4, 4.7); IR υmax 

(KBr): 3443,  2918, 2872, 1678, 1660, 1634, 1545, 1450, 

1310, 1265,  885 cm
-1

; 
1
H NMR (CDCl3): δ 8.71 (1H, d, 

J = 2.9 Hz, H-4), 8.68 (1H, d, J = 2.9 Hz, H-2), 8.37  

(1H, d, J = 7.4 Hz, H-8), 8.33 (1H, d, J = 7.5 Hz, H-5), 

8.27  (1H,  m,  H-6), 8.13 (1H, m, H-7), 8.11 (1H, d, J = 

9.6 Hz, H-4′),  7.55  (1H,  m,  H-6′),  7.53 (1H, d, J = 2.8 

Hz, H-8′),  7.25  (1H, d, J = 7.5  Hz, H-5′), 7.21 (1H, d, J 

= 9.6 Hz, H-3′); 
13

C NMR (CDCl₃): δ 165.90 (C-1), 

127.48 (C-2), 140.09 (C-3), 126.95 (C-4), 135.17 (C-5), 
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135.37 (C-6), 129.82 (C-7), 133.74 (C-8), 182.11 (C-9), 

180.51 (C-10), 133.12 (C-11), 121.61 (C-12), 112.39 (C-

13),  134.26 (C-14), 167.20  (C-2′), 113.23 (C-3′), 147.22 

(C-4′), 121.61 (C-5′), 135.74 (C-6′), 135.70 (C-7′), 

106.62  (C-8′), 163.36 (C-9′), 120.34 (C-10′);  ESI MS 

m/z (rel. int.): 368 [M]
+
 (C23H12O5) (2.8).      

 

8-Dehydroxyemodin-(5→5′)- 8′-dehydroxyemodin  
(4) 

 Elution of the column with n-hexane-ethyl acetate (4:1) 

mixture  gave  red crystals of 4; recrystallized from 

chloroform-methanol (1:1); 97 mg, m. p. 172 -173 ºC;  

Rf 0.7 (n-hexane -ethyl acetate,  4:1);  UV λmax 

(MeOH):  293, 343 nm (log ε 5.1, 4.2);  IR υmax (KBr): 

3321,  2814, 1671, 1664, 1651, 1576, 1451, 1305, 1241,  

880 cm
-1

; ¹H NMR (CDCl₃): δ 8.11 (1H, d, J = 2.8 Hz, 

H-2), 8.05 (1H, d, J = 2.8 Hz, H-4), 7.98  (1H, d, J = 7.8 

Hz, H-8), 7.54 (1H, m,  H-7), 7.19  (1H,  d,  J = 7.0 Hz,  

H-6),  2.24 (3H, brs, Me-15), 8.08 (1H, d, J = 3.0 Hz, H-

2′),  8.02  (1H,  d,  J = 3.0 Hz,  H-4′),  7.95 (1H, d, J = 

7.8 Hz, H-8′),  7.48  (1H, m, H-7′),  7.17 (1H, d, J = 7.0 

Hz, H-6′), 2.21 (3H, brs, Me-15′); 
13

C NMR (CDCl₃): δ 

162.83 (C-1), 126.61 (C-2), 144.60 (C-3), 125.19 (C-4), 

135.09 (C-5), 133.81 (C-6), 129.27 (C-7), 126.60 (C-8), 

182.86 (C-9), 181.49 (C-10), 130.76 (C-11), 120.86 (C-

12), 112.18 (C-13),  132.87 (C-14),  21.36 (C-15), 

162.72 (C-1′), 126.67  (C-2′), 143.96 (C-3′), 126.56 (C-

4′), 135.03 (C-5′), 134.34 (C-6′), 129.34 (C-7′),  129.27 

(C-8′), 181.45 (C-9′), 181.17 (C-10′),  130.88 (C-11′), 

120.97  (C-12′), 112.37 (C-13′), 133.03 (C-14′), 21.30 

(C-15′);  ESI MS m/z (rel. int.): 474 [M]
+
 (C30H18O6) 

(2.5), 237 (31.2).                             

 

 n-Tetracosane (5)   

Elution of the column with hexane - ethyl acetate  (1:3) 

afforded colourless amorphous powder of  5, m. p. 104 – 

106 
o
C;  Rf  0.5 (chloroform-methanol, 1:1); UV λmax  

(MeOH): 205 nm (log ε 2.9). IR υmax  (KBr): 2927, 2838, 

1454, 1380, 1261, 1057,  951, 721 cm
-1

; 
1
H NMR 

(CDCl3): δ 1.55 (2H, m, CH2), 1.34 (2H, m, CH2), 1.29 

(40H, m, 20 x CH2), 0.87 (3H, t, J = 6.5 Hz, Me-1), 0.84 

(3H, t, J = 6.5 Hz, Me-24); 
13

C NMR (CDCl3): δ 14.16 ( 

C-1), 22.68 (C-2), 27.61 (C-3), 29.24 (C-4),  29.49 (C-5), 

29.65 (C-6), 31.48 (C-7), 29.73 (C-8 to C-18),  34.27 (C-

19), 29.58 (C-20), 29.37 (C-21), 28.46 (C-22), 25.34 (C-

23), 14.09 (C-24); ESI MS m/z (rel. int.): 338 [M]
+
 (C26 

H54) (48.5).   

 

(Z)-n-Heptatriacont-8-ene (6) 

Further elution of the column with  hexane - ethyl acetate  

(1:3)  produced a colourless amorphous powder  of 6, 

yield 67 mg, m. p. 109 – 111
o
C,  Rf 0.8 (n-hexane); UV 

λmax (MeOH): 213 nm (log ε 4.7); IR υmax  (KBr): 2937, 

2825, 1635, 1454, 1335, 1261, 1125,  925, 721 cm
-1

; 
1
H 

NMR (CDCl₃): δ 5.30 (1H, m, w1/2 = 6.9 Hz, H-8), 5.25 

(1H, m, w1/2 = 6.6 Hz, H-9), 2.27 (2H, m, H2-7), 1.98 

(2H, m, H2-10), 1.91 (2 H, m, H2-6), 1.74 (2H, m, H2-

11), 1.59 (6 H, brs, 3 x CH2), 1.52 (30 H, br s, 15 x CH2), 

1.23 (4H, m, H2-2, H2-36), 1.18 (18H, brs, 9 x CH2),  

0.82 (3 H, t, J = 6.5 Hz, Me-1), 0.77 (3 H, t, J = 6.6 Hz, 

Me-37); 
13

C NMR (CDCl₃): δ 16.09 (C-1), 25.71 (C-2), 

26.68 (C-3), 29.78 (C-4), 31.91 (C-5), 37.18 (C-6), 39.74  

(C-7), 124.28  (C-8), 124.21 (C-9), 39.71 (C-10), 33.72 

(C-11), 29.87 (C-12), 29.74  (C-13),  29.72 (C-14),  

29.67 (C-15, C-16),  29.55 (C-17 to C-24), 29.37 (C-25 

to C-31), 29.32 (C-32), 29.27 (C-33), 28.30 (C-34), 

26.77 (C-35), 22.72 (C-36), 14.13 (C-37); ESI MS m/z 

(rel. int.): 518 [M]
+
 (C37H74) (42.5), 419 (33.9), 393 

(52.1), 349 (11.8), 125 (21.3), 99 (16.1).  

 

β- Sitosterol   oleate (7) 

Elution of the column with ethyl acetate furnished 

colourless amorphous powder of 7, recrystallized from 

chloroform – methanol (1:1), yield  63 mg, Rf  0.61 (n-

hexane – ethyl acetate, 9:1), m. p. 232 – 234 °C;  UV 

λmax (MeOH): 212 nm (log ε 4.8); IR υmax (KBr): 2927, 

2841, 1725, 1643, 1454, 1370, 1262, 1151, 1033, 835,  

721 cm
-1

;  
1
H NMR (CDCl3): δ 5.30 (1H, m, H-6), 5.27 

(1H, m, H-9ʹ), 5.04 (1H, m, H-10ʹ), 4.50 (1H, brm, w1/2  

= 18.5 Hz, H-3α), 2.23 (2H, t, J = 8.8 Hz, H2-2ʹ), 0.98 

(3H, brs, Me-19), 0.88 (3H, d, J= 7.3 Hz Me-21), 0.78 

(3H, d, J = 6.0 Hz,  Me-26), 0.75 (3H, d, J= 6.3 Hz,  Me-

27), 0.72 (3H, t, J= 6.5 Hz,  Me-18ʹ), 0.70 (3H, d, J = 6.2 

Hz Me-29), 0.63 (3H, brs, Me-18), 2.19-1.02 (57H, m, 

25 x CH2, 7 x CH); 
13

C NMR (CDCl3): δ 37.14 (C-1), 

30.93 (C-2), 72.64 (C-3), 41.96 (C-4), 138.65 (C-5), 

120.56 (C-6), 30.89 (C-7), 33.36 (C-8), 49.01 (C-9), 

36.05 (C-10), 21.70 (C-11), 38.71 (C-12), 41.17 (C-13), 

55.67 (C-14), 27.24 (C-15), 28.27 (C-16), 55.01 (C-17), 

10.83 (C-18), 20.09 (C-19), 35.99 (C-20), 18.81 (C-21), 

35.56 (C-22), 26.80 (C-23), 44.80 (C-24), 30.84 (C-25), 

18.30 (C-26), 18.02 (C-27), 24.16 (C-28), 10.96 (C-29), 

172.25 (C-1ʹ), 59.10 (C-2ʹ), 35.14 (C-3ʹ), 28.11 (C-4ʹ), 

28.16 (C-5ʹ), 28.38 (C-6ʹ), 29.47 (C-7ʹ), 28.72 (C-8ʹ), 

128.94 (C-9ʹ), 128.71 (C-10ʹ), 28.60 (C-11ʹ), 28.33 (C-

12ʹ), 28.27 (C-13ʹ), 28.09 (C-14ʹ), 26.15 (C-15ʹ), 25.03 

(C-16ʹ), 22.04 (C-17ʹ), 13.24 (C-18ʹ);  ESI MS m/z (rel. 

int.): 678 [M]
+ 

(C47H82O2) (2.3),  413 (6.8), 281 (11.2), 

265 (8.5). 

 

Stigmasterol 3 β -O-α-D-glucopyranoside (8)   

Elution of the column with ethyl acetate - methanol 

(19:1) furnished colourless amorphous powder of  8, 

recrystallized from chloroform – methanol (1:1), yield 

106 mg, Rf  0.4 (chloroform – methanol, 4:1), m. p. 249 – 

250 °C;  UV λmax (MeOH): 213 nm (log ε 5.1); IR υmax 

(KBr): 3510, 3425,  3341, 2927, 2839, 1635, 1464, 1378, 

1166, 1073, 1023 cm
-1

; 
1
H NMR (DMSO-d6): δ 5.30 

(1H, m, H-6), 5.22 (1H, m, H-22), 5.03 (1H, m, H-23),  

3.47 (1H, brm, w1/2 = 18.3 Hz, H-3α), 1.01 (3H, brs, Me-

19), 0.92 (3H, d, J = 6.4 Hz, Me-21), 0.83 (3H, d, J = 6.1 

Hz, Me-26), 0.79 (3H, d, J = 6.3 Hz, Me-27), 0.76 (3H, t, 

J = 7.2 Hz, Me-29), 0.64 (3H, brs, Me-18), 2.51 to 1.12 

(25 H, m, 9 x CH2, 7 x CH), 4.86 (1H, d, J = 4.0 Hz, H-

1ʹ), 4.78 (1H, m, H-5ʹ), 4.31 (1H, dd,  J = 4.0, 7.1 Hz, H-

2ʹ), 4.23 (1H, m, H-3ʹ), 3.67 (1H, m, H-4ʹ), 3.15 (2H, d, J 

= 6.5 Hz, H2-6ʹ); 
13

C  NMR  (DMSO-d6): δ 36.83  (C-1), 

29.23 (C-2), 73.36 (C-3), 41.81 (C-4), 140.25 (C-5), 

121.12 (C-6), 27.75 (C-7), 31.38 (C-8), 50.61 (C-9), 

36.18 (C-10), 23.82 (C-11), 38.31 (C-12), 41.69 (C-13), 
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56.16 (C-14), 24.88 (C-15), 25.43 (C-16), 55.40 (C-17), 

11.70  (C-18), 19.03 (C-19), 35.49 (C-20), 20.55 (C-21), 

137.93 (C-22), 128.68 (C-23), 49.58 (C-24), 29.62 (C-

25), 18.51 (C-26), 18.73 (C-27), 22.55 (C-28), 12.01 (C-

29), 100.81  (C-1ʹ), 76.71 (C-2ʹ), 76.52 (C-3ʹ), 69.99 (C-

4ʹ), 77.12 (C-5ʹ), 61.10 (C-6ʹ); ESI MS m/z (rel. int.): 574 

[M]
+
  (C35H58O6 ) (2.1), 411 (13.3),  395 (5.6), 179 (8.5), 

163 (18.1).  

 

Decahydroxydibenzene (9)  

Further elution of the column with ethyl acetate - 

methanol (19:1) mixture  yielded yellow mass of    9; 

recrystallized from acetone; 104 mg, m. p. 252 - 254 ºC; 

Rf 0.45 (chloroform – methanol,  1:1); UV λmax 

(MeOH): 251, 296  nm (log ε 2.8, 5.7);  IR υmax  (KBr):  

3350, 3227, 2972, 2815, 1635,  1547, 1465,  1378,  1276,  

930  cm
-1

; ¹H NMR (DMSO-d6): δ 8.16 (1H, s, OH, D2O 

exchangeable), 6.64 (9H, s,  9 x OH, D2O exchangeable);   
13

C NMR (DMSO-d6): δ 165.92 (10 x C-OH), 133.88 (C-

C); ESI MS m/z (rel. int.): 314 [M]
+
 (C12H10O10) (2.8).  

 

RESULTS AND DISCUSSION  

Compound 1 was a familiar fatty acid characterized as 

oleic acid.
[18,19]

 Compound 2 was a known coumarin  

characterized as herniarin  (7-methoxycoumarin).
[20,21]

   

 

Compound 3 responded positive tests for anthraquinones, 

showed UV absorption maxima at 251, 295, 352 nm for 

anthraquinones and had IR absorption bands for a 

hydroxyl group (3443 cm
-1

), carbonyl functions (1678, 

1660, 1634 cm
-1

) and  aromaticity (1545 cm
-1

).  Its 

molecular ion peak was established at m/z 368 on the 

basis of mass and 
13

C NMR spectra consistent to a 

molecular formula of an anthraquinone linked with a 

coumarin, C23H12O5. The ¹H NMR spectrum  of 3 

exhibited  four one-proton  doublets  at δ 8.71 ( J = 2.9 

Hz), 8.68 (J = 2.9 Hz), 8.37  (J = 7.4 Hz) and  8.33 ( J = 

7.5 Hz) assigned to aromatic meta-coupled H-4 and H-2 

protons,  and ortho-coupled H-8 and H-5 protons, 

respectively, two one-proton multiplets at δ  8.27  (H-6) 

and 8.13 (H-7), the coumarin protons as one-proton 

doublets  at  δ  8.11 ( J = 9.6 Hz) and  7.21 ( J = 9.6 Hz) 

ascribed to vinylic H-4′ and H-3′  protons, as one-proton 

doublets at  δ 7.53 (J = 2.8 Hz) and   7.25  ( J = 7.5  Hz) 

accounted to aromatic H-8′ and H-5′ protons, 

respectively, and as a one-proton multiplet at  δ 7.55   

attributed to H-6′ proton. The 
13

C NMR spectrum of 3 

showed signals for  carbonyl  carbons of  anthraquinone  

unit  at  δ 182.11 (C-9) and 180.51 (C-10),  for coumarin 

carbonyl carbon at  δ 167.20  (C-2′), and for vinylic and 

aromatic carbons between  δ  165.90 - 106.62.  On the 

basis of these evidences, the structure of 3 has been 

characterized as 1-hydroxyanthraquinonyl (3→7′)-

coumarin,   a new anthraquinone linked with a coumarin 

(Fig. 1).  

 

Compound  4 exhibited  UV absorption maxima at 293 

and  343 nm for anthraquinones and   IR absorption 

bands for  hydroxyl groups (3321 cm
-1

), conjugated  

carbonyl functions (1671, 1664, 1651 cm
-1

) and  

aromaticity (1576 cm
-1

).  On the basis of mass and 
13

C 

NMR spectra the  molecular ion peak of 4  was 

determined  at  m/z 474 consistent to a  molecular 

formula of a  dianthraquinone,  C30H18O6. An ion 

fragment produced at m/z 237 [C5 – C5′ fission, C15H9O3]
+
 

indicated that two anthraquinone units were linked to 

each other.  The ¹H NMR spectrum  of 4 exhibited  four 

deshielded  one-proton meta-coupled   doublets  at δ 8.11 

( J = 2.8 Hz), 8.05 (J = 2.8 Hz), 8.08  (J = 3.0 Hz) and  

8.02 ( J = 3.0 Hz) assigned to aromatic H-2,  H-4, H-2′ 

and H-4′ protons, respectively,  four  ortho-coupled  

doublets  at δ 7.98  (J = 7.8 Hz), 7.19  (J = 7.0 Hz),  7.95 

(J = 7.8 Hz) and 7.17 (J = 7.0 Hz) ascribed 

correspondingly to H-8, H-6, H-8′ and H-6′ protons, two 

one-proton multiplets at δ  7.54 (H-7) and 7.48  (H-7′) 

and two three-proton singlets at   δ  2.24 and 2.21 

associated with C-15 and C-15′ methyl protons linked to 

aromatic carbons. The 
13

C NMR spectrum of  4 

displayed  signals for   carbonyl  carbons of  

anthraquinone  units   at  δ 182.86 (C-9), 181.49 (C-10, ),  

181.45 (C-9′) and  181.17 (C-10′),   aromatic carbons 

between  δ  162.83 – 112.18, and methyl carbons at δ 

21.36 (C-15) and   21.30 (C-15′).   The presence of C-5 

and C-5′ carbon signals in the downfield region at δ 

135.09 and 135.03, respectively, suggested C-5→ C-5′ 

linkage of the anthraquinone units. These data led to 

establish the structure of 4 as 8-dehydroxyemodin-

(5→5′)- 8′-dehydroxyemodin,  a new anthraquinone  

derivative  (Fig. 1). 

 

Compounds 5 was a long chain aliphatic hydrocarbon 

identified as n-tetracosane.
[22, 23] 

 
    

Compound 6 showed IR absorption bands for 

unsaturation (1635 cm
-1

) and long aliphatic chain (721 

cm
-1

). Its mass spectrum displayed a molecular ion peak 

at m/z 518 consistent with the molecular formula of a 

long chain  alkene, C37H74. The generation of the ion 

peaks at m/z 419 [C7-C8 fission, CH₃(CH₂)27CH=CH]
+
 , 

99 [M – 419]
+ 

 , 393 [C9-C10 fission, CH₃(CH₂)27]
+
 and 

125 [M – 393]
+ 

 indicated the presence of the vinylic 

linkage at C-8  position in the alkene chain. The 
1
H 

NMR spectrum of 6 exhibited two one-proton multiplets 

at δ 5.30 and 5.25 with half-widths of 6.9 and 6.6 Hz 

assigned correspondingly to cis-oriented vinylic H-8 and 

H-9 protons. Two triplets integrating each for three 

protons at δ 0.82 (J = 6.5 Hz) and 0.77 (J = 6.6 Hz) were 

due to C-1 and C-37 primary methyl protons, 

respectively. The remaining methylene protons appeared 

between δ 2.27 - 1.18. The 
13

C NMR spectrum of 6 

showed signals for vinylic carbons at δ 124.28 (C-8) and 

124.21 (C-9), methylene carbons between δ 39.74 - 

22.72 and methyl carbons at δ 16.09 (C-1) and 14.13 (C-

37). The absence of any signal from δ 5.01 to 2.08 in the 

¹H NMR spectrum and between δ 124.28 - 39.74 in the 
13

C NMR spectrum ruled out the existence of any 

carbinol proton in the molecule. On the basis of the 

foregoing account, the structure of 6 was formulated as 

(Z)-n-heptatriacont-8-ene, a new alkene (Fig. 1). 
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 Compound 7 was a known phytosterol ester identified as 

β-sitosterol n-octadec-9ʹ-enoate (β-sitosterol   

oleate).
[24,25] 

 

Compound 8, [M]
+
 at m/z  574 (C35H58O6 ), responded 

positively to steroidal glycoside tests and showed  IR  

characteristic absorption bands for hydroxyl groups 

(3510, 3425,  3341 cm
-1

) and unsaturation (1635 cm
-1

). 

The mass ion peaks generated   at m/z 411 [M – C6H11O5, 

163]
+
, 395 [411- Me]

+
 and 179 [C6H11O6]

+
 suggesting  

that  stigmasterol was linked with a hexoside unit. The 
1
H NMR spectrum of  8 displayed three one-proton 

multiplets at δ 5.30, 5.22 and 5.03 assigned to vinylic H-

6, H-22 and H-23 protons, respectively. A one-proton 

doublet at δ 4.86 (J = 4.0 Hz) was ascribed to α-oriented 

anomeric H-1ʹ proton. The other sugar proton appeared 

as one-proton multiplets at δ 4.78 (H-5ʹ), 4.23 (H-3ʹ) and 

3.67 (H-4ʹ), as a one-proton double doublet at δ 4.31 (J = 

4.0, 7.1 Hz, H-2ʹ) and as a two-proton doublet at δ 3.15 

(J = 6.5 Hz, H2-6ʹ). A one-proton broad multiplet at δ 

3.47 with half width of 18.3 Hz was attributed to α-

oriented oxymethine H-3 proton. Two three-proton broad 

singlets at δ 0.64 and 1.01 were assigned to tertiary C-18 

and C-19 methyl protons, respectively. Three doublets at 

δ 0.92 (J = 6.4 Hz), 0.83 (J = 6.1 Hz) and   0.79 (J = 6.3 

Hz) and a triplet at δ  0.76 (J = 7.2 Hz), all integrating for 

three protons each, were accounted to secondary  C-21, 

C-26 and C-27 methyl and primary C-29 methyl protons, 

respectively, all attached to the saturated carbons. The 

remaining methylene and methine protons resonated 

between δ 2.51 - 1.12. The 
13

C NMR spectrum of  8 

showed  signals for vinylic carbons at δ 140.25 (C-5), 

121.12 (C-6), 137.93 (C-22) and 128.68 (C-23), 

oxymethine carbon at δ 73.36 (C-3), anomeric carbon at 

δ 100.81 (C-1ʹ), other sugar carbons from  δ 77.12 to 

61.10 and the remaining methyl,  methylene and methine 

carbons between δ 56.16 -11.70. The 
1
H NMR and 

13
C 

NMR spectral data of the steroidal nucleus were 

compared with other stigmasterol-type molecules.
[26,27]

  

Acid hydrolysis of  8 yielded stigmasterol, m. p. 166-168 

°C; Rf 0.43 (petroleum ether - chloroform - methanol, 

7:1:2); and  D-glucose, Rf 0.26 (n-butanol- acetic acid – 

water, 4 : 1 : 5).  On the basis of spectral data analysis 

and chemical reactions, the structure of 8 has been 

established stigmast-5,22–dien-3β –ol 3-O-α-D-

glucopyranoside, a new steroidal glucoside.    

 

Compound 9, [M]
+  

at m/z 314 (C12H10O10),    gave  

positive tests for phenols, showed UV absorption 

maxima at 251, 296 nm for aromatic compounds and  IR 

absorption bands for  hydroxyl groups (3350, 3227 cm
-1

)  

and  aromaticity (1547 cm
-1

). The 
1
H NMR spectrum of 

9 exhibited two D2O exchangeable signals at δ 8.16 (1H) 

and 6.64 (9H) assigned to protons to the phenolic group 

protons. The 
13

C NMR spectrum of 9 displayed signals 

for phenolic carbons at δ 165.92 (10 x C-OH) and 

aromatic carbons at δ 133.88 (C-C).  These spectral data 

led to establish the structure of  9  as [1,1'-biphenyl]- 

2,3,4,5,6, 2', 3', 4', 5',6'-decaol.    

 

 
Oleic acid (1) 

 

 
Herniarin (2) 

 

 
1-Hydroxyanthraquinonyl-(37)-coumarin (3) 

 

 
8-Dehydroxyemodin (55)-8-dehydroxyemodin (4) 

 

 
n-Tetracosane (5) 

 

 
(Z)-n-Heptatriacont-8-ene (6) 

 

 
β- Sitosterol oleate (7) 

 

 
Stigmasterol-3-O--D-glucopyranoside (8) 
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[1, 1-Biphenyl]-2, 3, 4, 5, 6, 2, 3, 4, 5, 6-decaol (9) 

Fig.1. Chemical constituents 1 - 9 isolated from the 

aerial parts of Barleria prionitis. 

  

CONCLUSION 

Phytochemical investigation of  the aerial parts of 

Barleria  prionitis afforded  oleic acid (1), herniarin (2), 

1-hydroxyanthraquinonyl (3→7′)-coumarin (3), 8-

dehydroxyemodin-(5→5′)- 8′-dehydroxyemodin (4), n-

tetracosane  (5), (Z)-n-heptatriacont-8-ene (6),  β-

sitosterol   oleate (7), stigmast-5,22–dien-3β –ol 3-O-α-

D-glucopyranoside (8) and  [1,1'-biphenyl]- 2,3,4,5,6, 2', 

3', 4', 5',6'-decaol (9).   This work has enhanced 

understanding about the phytoconstituents of the 

undertaken plant. These secondary metabolites can be 

used as analytical markers for quality control of the 

aerial parts of B.  prionitis.    
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