
m/e (~): 276, M(70); 246, M-CH:O (62); 206 (40); 205, III (95); 204, IV (i00); 191 (33); 
189 (92); 176, III--COH (95); 175, IV-COH (94); 161 (30); 148 (23); 147 (47); 146 (52); 
78 (21); 73 (24); 71 (20); 43 (47). PME spectrum, 6, ppm (para~agnetlc shift)*: 1.34 s, 
3H a (A 20 Hz); 1.41, s, 3 H b (A 31 Hz); 2.90, d, H c, Jce ffi 3 Hz (A 43 Hz); 3.65, s, OCH, 

Hi' Jif = i0 Hz (AS Hz). 

Isophlojodicarpin (If), C,~H,605, mp132-134°C, [u]~ s -- 102.5°(methanoD, M 276. UV 
spectrum, ~nax (log ~, nm): 260 (3.87); 328 (4.25). IR spectrum, cm-*: 3430, 3000, 1246, 
930, 860. 1714, 1610, 835. PMR spectrum, ~, ppm: 1.31, m, 6 Ha: 3.68, s, OCH ; 3.80, d, 
Hb, Jb~ = 5 Hz; 4.11, s, Hd; 4.55, d, H c, Jbc = 5 Hz; 6.11, d, H f, Jfi ffi i0 Hz; 6.61, d, Hg, 
Jgh ffi ~ Hz; 7.34,  d,  H h,  Jgh ffi 8 Hz; 7.73,  d, H i , J f i  ffi 10 Hz. 
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*The chemical shifts are given for a solution in deuterochloroform at 20°C, and the spin-spin 
coupling constants are taken from the spectrum recorded with the addition of Eu~dpm), at 60"C, 

ESSENTIAL OIL OF Blumea mollls 

Arvind Geda, M, M. Bokadia, 
and K. L* Dhar 

UDC 665,3[35:665,1.03 

The alkanes n-triacontane and n-hentriacontane, 2,3-dimethoxy-p-cymene, chrysanthanQne, 
2,4,5-trimethoxyallylbenzene, methyl 5-isopropyl-2-methylcyclopentenecarboxylate, and 
caryophyllene oxide have been isolated from the essential oil of B~e~ mo~Zi8 by 
chromatographic methods. The identities of these terpenolds have been established by 
physicochemical and spectral methods. 

Bl~ea mol~is DC [i] (family Compasltae) is a common weed growing in India and Sri 
Lanka. Its leaves are used in Indian medicine [2], The antimicrobia! activity of the oil 
of the plant has been investigated [3]. Related species of plants have been studied previ- 
ously [4, 5], but there is no information on the essential oil of B~e~ mo~%8 in the liter- 
ature. This induced us to begin a chemical study of the plant the results o fwhich are given 
below. 

From the essential oil of B ~  mo~i/~ by chromatographic methods we have isolated 
the alkanes n-triacontane and n-hentriacontane, 2,3-dimethoxy-p-cymene, chrysanthanone, i. 
2,4,5-trimethoxya1Iylbenzene, methyl 5-1sopropyl-2-methylcyclopentenecarboxylate, and carye~ 
phyllene oxide. The identities of these terpenoids have been established by physicochemlcal 
and spectral methods. 
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EXPERIMENTAL 

The plant, collected in the flowerlng period (February-April), was subjected Co steam 
distillation [6]. This gave a dark brown oil (0.034%) with a characteristic sweet smell and 
the following physical constants: n~"1.44, [a]~'+ 0 °, d~' 0.98, acld No. 054, ester No. 596, 
distillation temperature 87-220°C/4 mmHg. 

The oil was separated into acidic and neutral fractions by washing with 5% NaOH. The 
acid fraction has not been considered because of its insignificant amount. 

The neutral fraction (14 g) was chromatographed on Al=Os (activity grade IT) [7] (i~30). 
Elution with petroleum ether (40-60°C), benzene, and ether yielded three main fractions. 
Thin-layer chromatography of the petroleum fraction (8 g) on silica gel impregnated with 
AgNOs (15%) [8] revealed six spots. The fraction was rechromatographed on active sillca gel 
(1:40) impregnated with AgNOs (7.5%). 

Elution with petroleum ether yielded the chromatographically pure compounds A, B, C, 
and D. 

Compound A: bp 200-225°C/4 mmHg, M+422, corresponding to the composition C,oH62. .... On 
cooling with ice it solidified in the form of a white mass (0.80 g). The IR spectrum con- 
tained absorption bands at 2920 and 2850 cm -I (C--H stretching vibrations), 1460 and 1375 cm -~ 
(deformation vibrations of--CH,), and 720 cm -I (deformation vibrations of (CHa)n), The NMR 
spectrum (CCI~, ~) showed signals at 0.78 ppm (6 H, two methyl groups) and a narrow signal 
at 1.12 ppm (methylene, (CH2)n). The compound was identified as n-triacontane [9]. 

Compound B: bp 180-220°C/4 mm Hg, M+ 436, corresponding to the composition Cs~H6~. 
It was Crystallized from ethyl acetate, mp 64-65°C, yield 0.63 g. It consists of a long- 
chain aliphatic hydrocarbon. The IR spectrum contained absorption bands at 2900, 1470, 1380, 
728, and 713 cm -~. The NMR spectrum showed signals at 0.85 and 1.21 ppm. On the basis of 
its spectral characteristics, the compound was identified as n-hentriacontane [ii, 12]. 

Compound C: bp 80-85°C/0.5 mmHg, ~9 1.478, [a]~°i~ °, composition C~=H~,O2 (two 
methoxy groups) ~M+m/e 194), yield 1.50 g. The IR spectrum showed absorption bands at 2900 
cm -~ (C--H stretching vibrations) 1379, 1362, and 1178 cm -I (isopropyl group), 1210, 1157, 
and 1065 cm -I (phenolic ether), 860 cm ~ (two free adjacent hydrogen atoms in an aromatic 
ring), and 810 cm -~ (l,2,3,4-tetr~substituted benzene) ~13], T~e NME spectrum (CCI4) con~ 
rained signals at 1.01 and ~,12 ppm (6 H, s, two methyl groups of an isopropyl grouping), 
2.05 ppm (3 H, s, one methyl group), 6~I ppm (2 H, d, aromatic protons), 3,67 ppm (6 ~ d, 
two methoxy groups), and 3,15-3.29 ppm (I H, m, benzyl proton), The NMR spectrum of the 
compound agrees well with tha~ of p-cymene, wlththe exception of ~he signals at 3,67 ppm 
due to methoxy groups, 

Thus, on the basis of a comparison of the results obtained with those given in the iit- 
erature, it was concluded that the compound was 2,3-dlmethoxy-p-cymene. 

Compound D: bp 70-75°C/0.6 nnn Hg, n ~s 1.4729, [a]~ 6 --87 °, composition CzoH140 (M+ 150). 
The IR Spectrum had adsorption bands at 29~0 cm -~ (C--H s~retchlng vibrations), 1780 cm -~ 
(>O = groups possibly present in a cyclobutane ring), 1670 and 821 cm -~ (trisubstituted alkene 
--C=~H), 1450 cm -~ (deformatlon--CHs vibration), and 1380 and 1340 cm -~ (Isopropyl group). 

Integration of the NMR spectrum showed the presence of 14 protons, demonstrating the 
bicycllc nature of the molecule at least with one double bond and a keto group in a four- 
membered ring. The presence of a keto group in a four-membered ring was confirmed by the ab- 
sorption band of the compound in the IR spectrum at 1780 cm -s. The NMR spectrum contained 
the foliowing signals: 1.07 ppm (6 H, doublet, gem-dimethyl group), 1.65 ppm (3 H, quartet, 
ally1 methy ! group), 5.20 ppm (i H, s, oleflnlc proton), and 2.5 ppm (4 H, multiplet, ally1 
methylene group and two methlne protons). 

Thus, all the facts given confirm the structure of the compound as6,7,7-trlmethylbl - 
cyclo[3,1,1]hept-5-en-2-one (chrysanthanone) [15]. 

The benzene fraction ~3.5 g) was chromatographed on silica gel, and then on sillca gel 
impregnated with AgNO, (15~). This gave compounds E and F, the purity of which was checked 
by TLC. 

Compound E: bp 140-155~C/2 ~n Hg, ~x 1.5295, d~" 1.0796, [a]~ * 0 °, absorption bands 

due to the stretching vibrations of 0-~ bonds at 2927, 3080, 1640, 995, and 915 cm -x (-CH=CH~, 
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vinyl double bond), 1460 cm-* (deformation vibrations,-OCH,), 1610, 1508, 860, 850, and 755 
cm "~ (l,2,4,5-tetrasubstltuted benzene), and 1617 and 1220 cm "~ and 1205 and 1040 cm-* (phe- 
nolic ether). 

The inteEratlon curve of the NMR spectrum showed the presence of 16 protons. 

The NMR spectrum contained signals at 3.61 ppm (9 H, m, 30CHs), 3.10 ppm (2 H, d, 
benzyl proton), 4.82 ppm (2 H, m, ally1 methylene), 5.75 ppm (1 H, m, oleflnic math,he, 
CH=CH=), and 6.25 and 6.45 ppm (I H and 1 H, s, aromatic protons). 

The spectral characteristics given confirm the structure of the compound as 2,4,5- 
trime thoxyallylb enzene [18~. 

Compound F: bp 59-60eC, composition C~sH=~O (M + 220), yield 0.7 g. TLC on silica gel 
gave a spot whlc~ was colored pink by vani11in/sulfurlc acid. It was identified as caryophyl- 
lane oxide on the basis of the results of a comparison of the IR and NMR spectra of compound 
F and an authentic sample. 

The ethereal fraction, 1.5 g of neutral oil, was chromatographed on a column contain- 
ing silica gel (1:50). This yielded compound G. 

Compound G: bp 170°C/3.5 mm HE, yield 0.75 g, composition C**H,eO= (M + 182). 

The IR spectrum contained absorption bands at 2975 and 2930 cm-* (stretching vibrations 
of C--H bonds), 1730 cm-* (u, 8-unsaturated carbonyl with a double bond in a five-membered 
ring), 1670 cm-* (tetrasubstituted alkene), 1450 (deformation vibrations of an--OCHs group), 
1380 and 1340 cm -I (isopropyl group), and 1320 cm -I (ester carbonyl). 

The NMR spectrum showed signals at i.I0 ppm (6 H, d, isopropyl group), 2.1 ppm (3 H, 
s, methyl group), 1.64 ppm (5 H, t, protons of a cyclopentene ring), 4.45 ppm (i H, d, benzyl 
proton), and 5.18 ppm (3 H, m, methyl proton, --COOCH,). 

On the basis of the results of elementary analysis and spectral characteristics it was 
concluded that the compound was methyl 5-1sopropyl-2-methylcyclopentenecarboxylate. 
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