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Chromatographic and spectroscopic methods were employed for analysis of the leaves of Mirabilis 
jalapa L . Light petroleum extract contains hydrocarbons (17-8%), ketones (18-0%), a lcohols 
(12-1%), sterols (21-2%), acids (7-0%) and an unidentified residue (23-9%). The presence of leucine, 
valine, tryptophan, alanine, glycine, tartaric and citric acids in the aqueous -e thano l i c extract 
were detected by co-descending paper chromatography. 

Mirabilis jalapa l. (Nyctagenaceae) is an important Indian medicinal plant widely 
used. The juice of the fresh leaves is very soothing and allays the itching when applied 
against u r t i ca r i a^Tr igone l l i ne^ , betaxanthins and betacyanin"^'^ have been isolated 
from this plant. The seeds has been mentioned to contain cinnamic acid and mixture 
of quercetin and campherol glycosides^. In the view of the important medicinal pro
perties of the leaves and the fact that almost no systematic work has been done so far 
a chemical study of the leaves of this plant has been undertaken to obtain the inte
resting compounds, the results being presented in this communication. 

E X P E R I M E N T A L 

Extract. Air-dried leaves (2 kg) of Mirabilis jalapa L . f rom the surroundings of Aligarh district 
(India) were extracted thrice with 15 1 light petroleum (60—80°C) at boi l ing temperature. A total 
of 6-0 g (0-3%) purified extract was obtained from which an acidic port ion ( 7 0 % ) was separated. 

Chromatography. C o l u m n chromatography and thin layer chromatography were done on 
activated alumina and silica gel respectively. Elution of the plate with tetrachloromethane with 
a trace of ethyl acetate gave spots of the fo l lowing Rp values: hydrocarbons 0-8, ketones 0-7. 
Elution with tetrachloromethane-ethyl acetate (95 : 5) gave spots of Rp values: a lcohols 0-57 and 
sterols 0-47. Gas chromatography was d o n e o n P Y E series 104 Chromatograph Mode l 124 with 
flame ionisat ion detectors, t w o co lumns packed with 3% SE-30 o n G a s C h r o m Z at 230°C or at 
programmed temperature 150—250°C (2°C m i n ~ ^ ) . F o r identification of h o m o l o g u e s the usual 
graphical m e t h o d was employed^. For a quantitative evaluation areas under the peaks have been 
calculated. The compar ison of the retention values with those of standards was used for identi
fication of the gaschromatographic peaks. For descending paper chromatography ( W h a t m a n 
N o 1) the system 1-butanol-formic ac id-water ( 4 : 1 : 5 v /v , organic layer) was used for deve-
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loping. Bromopheno l blue^ (for carboxylic acids) and ninhydrin^'^° (for amino acids) served 
as spraying agents after drying the paper. 

Spectroscopy. I R spectra were recorded in a Perkin Elmer spectrometer in K B r discs. The 
^ H - N M R spectrum (5-scale) was recorded o n Varian spectrometer A - 6 0 A in CDCI3 using tetra
methylsi lane as the internal standard. The mass spectrum was recorded at 75 eV with direct 
inlet system at 160°C. 

R E S U L T S 

The extract solved in ether was treated with 5% K O H and separated into neutral and 
acidic fractions. The purified neutral portion was taken in benzene and subjected to 
chromatographic separation on alumina. Following fractions — homogeneous at 
thin layer chromatography — were obtained: 

Hydrocarbons. Elution with light petroleum (17-8%) and crystalhsation from etha-
nol-acetone gave a waxy solid m.p. 59 —60°C. It represents according to GLC-ana-
lysis the homologous series of n-alkanes C23 — C 3 5 with a maximum occurrence of odd 
numbered members C 3 1 , C29, C27 and C25 (Table I). An other series of compounds 
probably branched alkanes^^ is also present in small amounts. 

Ketones. Futher elution with light petroleum-benzene (80 : 20) (18-0%) and cry
stallisation from ethyl acetate-methanol gave a compound m.p. 6 9 - 7 0 ° C . It exhi
bited positive test for carbonyl compounds and has been identified as 12-tricosanone 
(lit.^2 m.p. 69°C). In its IR spectrum bands at 1725 (CO) and 722 cm~^ ( C H 2 ) „ 
appeared. The preparation of 2,4-dinitrophenylhydrazone (m.p. 75 —76°C) and 
oxime^^ (m.p. 35 —36°C) confirmed its identity. 

Alcohols. Another fraction (12-1%) was obtained on elution with light petroleum
s-benzene (60 : 40). G L C analysis indicated the presence of the homologous series 
of primary alcohols C 2 0 —C32 where even numbered members were prevailing. After 

TABLE I 

Compos i t i on of n-Alkanes According to G L C Analysis 

N u m b e r of 
C-atoms % 

N u m b e r of ^ 
C-atoms 

23 0-7 29 17-3 
2 4 4.4 30 8 0 
25 10-3 31 17-9 
26 9-8 32 2-4 
27 1 7 0 23 2-2 
28 1 0 0 3 4 - 3 5 traces 
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some crystallisations from methanol n-hexacosanol m.p. 80°C could be isolated (lit.** 
m.p. 79-5°C) exibiting bands at 1050, 3420 (OH) and 721 cm"* ( C H 2 ) „ in the I R 
spectrum. Its acetate* ̂  had m.p. 65 — 66°C. 

Sterols. On elution with light petroleum-benzene (40 : 60) the fraction of sterols 
was obtained. It gave positive Liebermann-Burchard test and yellow colour with 
tetranitromethane. Repeated crystallisation from methanol afforded a compound, 
m.p. 134-135°C, identified as P-sitosterol by the IR. P M R (refs*^'*'') and mass 
spectrum*^'*^ by mixed m.p. determination and by comparison of retention values 
on thin layer chromatography. Its acetate and benzoate were also identical with 
authentic derivatives^°. According to GLC-analysis of the crude fraction P-sitosterol 
(90%), stigmasterol (7%) and camposterol (2%) were the main components. 

Free acids. The purified acidic fraction was taken in benzene and subjected to 
chromatographic separation on silica gel. Elution with benzene supplied a compound 
m.p. 84 —85°C (methanol). It has been identified as tetracosanoic acid (lit.^* m.p. 
84-15°C), possessing in IR spectrum bands at 725 ( C H 2 ) „ , 1720 (CO), 2855 and 
2935 cm ~* (CH). The methyl ester was identical with authentic specimen (m.p. 
55 —56°C, lit.^* 56-5°C). G L C analysis of mother liquors after crystallisation (in form 
of methyl esters) showed that other homologues are also present jn minute amounts. 

Non-volatile carboxylic acids and amino acids. The defatted leaves of the plant 
material were extracted with aquous ethanol (1 : 1) at its boiling temperature and 
concentrated in vacuo. A syrupy liquid was obtained which showed the presence of 
non-volatile carboxylic acids and amino acids. The extract was employed along with 
authentic specimens of the various non-volatile carboxylic acids by means of des
cending paper chromatography. The presence of citric and tartaric acids was thus esta
blished. With chloroform decoloured concentrated extract was used for characteri
sation of amino acids together with the reference samples^'*°. The presence of glycine, 
alanine, tryptophan, valine and leucine was thus confirmed. 

The authors are grateful to Prof. M. Lai, Principal of S. V. College, Aligarh and to Prof. W. Rah
man, Head of Chemistry Department, A. M. U., Aligarh for facilities. Thanks are also due to 
Dr S. Singh, Raman Research Institute, Bangalore and to Dr B. P. Gupta, Lord Corporation, Erie, 
U.S.A., for IR.^HMR and mass spectra. 

REFERENCES 

1. Chopra R. N . , Nayar S. L., Chopra L C : Glossary of Indian Medicinal Plants, p. 168. C. 
S. I. R. N e w D d h i 1956. 

2. Nadkarni K. M.: Indian Materia Medica, Vol . I, p. 803. B o m b a y 1954. 
3. Yosh imura K., Trier G.: H o p p e - Seyler's Z. Physiol . Chem. 77, 290 (1912). 
4. Piattelli M. , Minale L., N ico laus R. A.: Phytochemistry 4, 817 (1965). 
5. Piattelli M. , Minale L. / 'Phytochemistry 3, 547 (1964). 
6. Weissenboeck W., Gottfried P.: Ber. Deut . Bot . Ges . 83, 79 (1970). 



298 Behari, Andhiwal , Streibl 

7. James A . T., Mart in A . J. P.: B iochem. J. 50, 679 (1952). 
8. Gupta D . R., Mahajan N . C , Gupta S. C.: Proc. Nat . Acad . Sci. India, Sect. B, 32, 297 

(1962). 
9. T a n d o n S. P., Tiwari K. P., Saxena V. K.: Proc. N a t . Acad . Sci. India, Sect. A , 40, 111 

(1970). 
10. Brimley R. C , Barret F . C : Practical Chromatography, p. 92,117. C h a p m a n & Hall , L o n d o n 

1958. 
11. Jarol imek P., Wol lrab V., Streibl M. , § o r m F.: Chem. Ind. (London) 1964, Til. 
12. Rodd's Chemistry of Carbon Compounds (S. Coffey, Ed.) , Vol . I C, 2nd Ed. , p. 67. Elsevier, 

N e w York , Amsterdam, L o n d o n 1965. 
13. Kipp ing S. F.: J. Chem. S o c , 57, 981 (1890) . 
14. Rodd's Chemistry of Carbon Compounds (S. Coffey, Ed.) , Vol . I B, 2nd Ed. , p. 33. Elsevier. 

N e w York, Amsterdam, L o n d o n 1965. 
15. Dictionary of Organic Compounds (I. M. Hei lbron, H. M. Bunbury, Eds) Vol . I. 2nd Ed. , 

p. 445, Oxford Univ . Press 1953. 
16. Joshi K. C , Bansal R. K., Singh P.: Indian J. Chem. 12, 903 (1974). 
17. Shoolery J. N . , Rogers M. T.: J. Amer . Chem. Soc. 80, 5121 (1958). 
18. de M a y o P., Reed R. I.: Chem. Ind. (London) 1956, 1481. 
19. Reed R. I.: J. Chem. Soc. 1958, 3432. 
20. Dictionary of Organic Compounds (I. M. Hei lbron, H . M. Bunbury, Eds) Vol . IV, 2nd Ed. , 

p. 361. Oxford Univ . Press 1953. 
21 . Rodd's Chemistry of Carbon Compounds (S. Coffey, Ed.) , Vol . I C, 2nd Ed. , p. 125, 149. Else

vier, N e w York, Amsterdam, L o n d o n 1965. 

Col lec t ion Czechos lov . c h e m . c o m m u n . [Vol. 41] [1976] 


