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than that found in higher plants.g A comparison of the two extraction methods used with 
S. recurvum shows only slight differences in alkane content due possibly to an increased 
amount of ‘internal alkanes’lO in the Soxhlet extracted material. We have also noted an 
increased alkane content (9%) in the sample extracted by dipping as opposed to 25% of 
alkanes in the Soxhlet extracted material. 

EXPERIMENTAL 
Isolation of the alkanes. Powdered air-dried mosses were exhaustively extracted with light petrol. in a 

Soxhlet. In addition, whole samples of S. recuruum were dipped in light petrol. for 2 x 30 mm. The vacuum 
evaporated residues were chromatographed on 1 mm layers of Kieselgel PF254. After development with 
light petrol., marker strips were sprayed with Rhodamine B. The least polar band was eluted with CHC!13, 
co-TLC and fihn-thin IR revealed the presence of alkanes only. 

GLC analysis. The alkane mixtures were analysed on a Perkin-Elmer Fll (FID) us& 2.5 % SE 301 on 
Chromosorb G AW.DMCS in glass; nitrogen 43 ml/min. Temperatures (i) identification of alkanes n-t.& 
to n-czs; 2OY’, (ii) identification of alkanes n-C& to n-CBS; 230”, (iii) quantitative estimation 180-240” at 
10” min. Alkanes were identified by comparison of their retention data with those of standard alkanes and 
from a plot of Hydrocarbon number V, Log Rt. The relative amounts of each alkane was determined by 
peak area measurements. 
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In the course of our study of the chemistry of vegetable drugs used in Indian medicine 
from ancient times, we had occasion to reinvestigate the following plant materials in 
detail. A number of known compounds were isolated, some of them fairly common but 
also some very rare. The drugs were extracted with solvents of increasing polarity in suc- 
cession and the solvent-free residues crystallised either directly or after puritication by PC 
on silica gel. The substances were converted into appropriate derivatives and for co&m- 
ing identity, comparisons were made with authentic samples in all the cases, employing 
m.p., m.m.p., [ub, TLC and IR spectra as criteria. Results described in the earlier literature 
and as obtained by us are mentioned below. Rotations were taken in CHCI, except where 
stated otherwise. 
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I. Seeds of Achyranthes aspera Linn. (Amarantaceae) used as emetic and in hydrophobia. 
Previous results. Two oleanolic acid-based saponins called saponin A and saponirr B from 
the fruit’ and ecdysone from the roots.’ 

Present results. The total saponins were hydrolysed with acid and from the genin 
fraction oleanolic acid was crystallized out and the mother liquor treated with CH,N, and 
chromatographed. The following were obtained: (a) Oleanolic acid methyl ester (evidently 
from the residual genin of the above two saponins). (b) Maslinic acid methyl ester (eluted 
by CHCl,-MeOH, 49 : l), m.p. 216-219”, reaction with NaIO, and acetonide formation. 
For further data see under IV Punica granatum below. 

II. Bark of Betula utilis D. Don. (Betulaceae) used as antiseptic. Previous results. 
Lupeol, betulin, oleanolic acid and its acetate3 and betulic acid.4 

Present results. Light petrol. and Et20 extracts were almost identical, and subsequent 
extractions with acetone and EtOH yielded only negligible quantities of extractives. Chro- 
matography of the combined light petrol. and Et,0 extracts yielded, besides the above 
five, the following additional compounds: (a) Lupenone, m.p. 170-171”, [a&, +52*3”, 
v- 1710 (s), 1659 (w), 1460 (s), 1380 (m), 890 (m), 870 (s)cm-‘. Reference sample was 
prpared by Jones’ oxidation of lupeol. (b) MethyZ betulonate, m.p. 165-166”, [aID +35*6”, 
e 1745 (s), 1705 (s), 1650 (m), 1460 (s), 1380 (m), 1370 (m>, 1185 (m), 1160 (s), 1125 (m> 
908 (m), 879 (s) cm-l. Reference sample was obtained by Jones’ oxidation of the methyl 
ester of betulic acid. This is the first instance of its occurrence as natural product. (c) 
Sitosterol (derivative: acetate). (d) Methyl betulate, m.p. 222-223”, [ab +lO.l”, ei 
3600 (m), 1740 (s), 1650 (w), 1470 (s), 1380 (m), 1200 (m), 1170 (m), 1140 (m), 1050 (m), 
890 (m) cm-‘. 

III. Galls of Quercus infectoria Oliv. (Fagaceae) used as astringent and styptic. Previous 
results. Gallotannins.5 

Present results. From the light petrol. extract, the following compounds were obtained 
on chromatography of the diazomethane treated product: (a) sitosterol, (b) methyl betulate, 
and (c) methyl oleanolate. 

IV. Flowers of Punica granatum L. (Punicaceae) used as astringent and styptic. Past 
results. Pelargonidin-3,5-diglucoside.6 

Present results. From light petrol. extract. Sitosterol (derivative: acetate) and ursolic 
acid (derivatives: acetate and methyl ester). From CHCI, extract. Sitosterol and ursolic 
acid as major components and the following three as minor components: (a) Maslinic acid 
(eluted by CHCl,-MeOH, 19: l), m.p. 258-260”, [ab +48.4” (py), e 3500 (m), 1700 (s), 
1460 (s), 1380 (m), 1050 (w), 870 (w), 832 (w) cm- I. A clue to its identity came from a close 
study of the methyl ester (m.p. 217-219”, [ab +18-o”), which reacted with NaIO,, yielded 
an acetonide and gave the following mass peaks ( % abundance): 484 (M+, 7*3), 431 (l-8), 
262 (90*7), 249 (1 l-6), 223 (9*3), 203 (lOO), 189 (20.4). The reference sample was prepared 
from oleanolic acid following the method of Caglioti et aZ.’ (b) Asiatic acid (eluted by 
CHCl,-MeOH, 93: 7), m.p. 300-306”, e 3550 (m), 1700 (s), 1650 (w), 1460 (s), 1380 (m), 
1370 (m), 1050 (s), 870 (w), 828 (w) cm- I. It also reacted with NaIO, and yielded an acetonide 
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but had an R, lower than maslinic acid. The reference sample was obtained from Centella 
asiatica.a (c) Sitosterol-p-D-glucoside (eluted by CHCl,-MeOH, 23 : 2), m.p. > 300”. 
Positive Molisch’s test. Hydrolysis with acid yielded sitosterol and D-glucose. From Alcohol 
extract. D-Mannitol, m.p. 166” (derivative: acetate), ellagic acid, m.p. > 300” (both obtained 
by direct fractional crystallization) and gallic acid, m.p. 256-258” (obtained by chroma- 
tography). 
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In a recent paper one of us reported1 the isolation of two triterpenes from the leaves 
of Parsonsia straminea. We now wish to report on the identity of these compounds. 

Compound A, a triterpene acid, m.p. 277-279” (M+, m/e = 456) showed in its IR 
spectrum strong absorptions at 3440, 1690 and 1030 cm-‘, indicating the presence of 
hydroxyl and carboxyl groups. The base peak of the MS occurred at m/e 248 which further 
fragmented to an ion of m/e 203, thus suggesting that the compound was either an Ursa-12-en 
or oleana-l2-en-28-carboxylic acid.2 An ion at m/e 207 was indicative of the hydroxyl group 
located at CJ. The NMR spectrum in deuteropyridine3 indicated that the compound was 
ursolic acid, and this was supported by the physical constants of the methyl ester and the 
acetyl derivatives. 

The IR and MS of compound B suggested that it was a mixture of pentacyclic triterpene 
alcohols. Separation of the acetylated material on argentized silica gel afforded lupeol 
acetate and a-amyrin acetate. 

EXPERIMENTAL 
Separation of compound B. After acetylation with acetic anhydride and pyridine, the product (50 mg) 

was subjected to preparative TLC on 10 % argentized silica gel, using light petrol.-Et20 (9: 1) as developing 
solvent. The bands were visualiid by spraying with 2,7-dichlorotluoresceine and the compounds eluted 
with EtsO. This afforded lupeol acetate (18 mg), m.p. 213-217”, anda-amyrinacetate(28mg),m.p. 220-222”. 

1 W. J. GRIPPIN and J. E. PARKM, Planta Med. 20,97 (1971). 
z H. BUD znrmwrcz, C. DIBRASSI and D. H. WIL~MS, Structure Eluci&tion of Natural Products by Mass. 

Spectrometry, Vol. 2, p. 122, Holden Day, New York (1964). 
3 K. Jawens and A. H. MANCHANDA, unpublished results. 


