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Abstract-Volatile components of the rhizomes of Ferula Jaeschkeana have been investigated to afford seven 
monoterpene hydrocarbons, 15 oxygenated monoterpenes, four sesquiterpene hydrocarbons and three sesquiterpene 
alcohols. Three new monoterpene alcohols have been isolated and their structures elucidated by spectroscopic 
methods and chemical transformations. 

IKTRODUCTIOK 

The genus Fenda comprises perennial herbs distributed 
from the Mediterranean region to Central Asia. Its 
several species are commercial sources of asafoetida, an 
oleo-gum resin, used as a flavouring material, a con- 
diment and in medicine. Ferula jaeschkeuna Vatke com- 
mon to the north-west Himalayas yields a resin which is 
altogether different and is used mainly as an antiseptic 
[ 11, The rhizomes of the plant, however, yield an essential 
oil which is used in the Indian perfumery industry [Z]. 
The presence of several sesquiterpenoids have already 
been reported from the methanol extract of its rhizomes 
[2-4]. However, its essential oil has been investigated 
only cursorily [S-7]. We have recently reported the 
presence of p-menthendiols (1-3) from its oil [S]. In this 
paper we describe a detailed investigation of the oil after 
isolation and characterization ofconstituents by CL-MS. 
‘H NMR, 13C NMR, IR and chemical transformations. 

RESUI.TS AND DISCUSSION 

In continuation of our efforts in searching for new 
sources of perfumery products [9--141, we collected rhiz- 
omes of F. jaeschkeana from the Kashmir valley which 
after hydrodistillation afforded a pale yellow oil(yield I %). 
The oil after GC and GC-MS analysis afforded 44 well- 
resolved constituents. Seven of them were monoterpene 
hydrocarbons (53.03%), 15 oxygenated monoterpenes 
(21.5%), four sesquiterpene hydrocarbons (10.69%), three 
sesquiterpene alcohols (7.4%) and a few (4.8%) unidenti- 
fied (Table I). The major constituents of the oil included 
cc-pinene (8.30/b), p-cymene (14.3%), limonene (26.0%) and 
terpinen-4-01 (5.8%). The contribution of monoterpene 
diols (l-4 and 7, 5.5%) in imparting an exotic aroma to 
the oil was of particular importance. p-Menth-l/I,4cx-diol 
(5, 2.5%) did not impart any aroma, however. but its 
diacetate derivative produces an agreeable odour. These 
monoterpene diols along with sesquiterpene hydrocar- 
bons (10.7%) and sesquiterpene alcohols (7.4%) make the 
oil long !asting and more attractive. Most of the con- 
stituents were identified by CC R,, Kovats retention 
indeces and MS fragmentation but the important com- 
pounds. viz. p-cymene, limonene, carvacrol. cubenol, 
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epicubenol and l-3 were isolated and their ‘H NMR and 
MS compared with those reported in the literature [S, 151 
and with the library established by us. The structures of 
the new compounds (4, 5 and 7) were elucidated using 
spectral methods and chemical transformations. 

The ‘HNMR spectrum of 4 was, in part, similar to 3 
[S]. The main difference was the absence of the broad 
singlet at 65.30, which indicated that 4 is devoid of an 
endocyclic double bond. Compound 4 did not form an 
acetonide indicative of the presence of a 1,2-trans-diol. 
The H-2 appeared as a broad singlet at 63.50 (M’, ,2 
= 8 Hz) as in the case of 3. The MS and IR were in 
agreement with structure 4 (see Experimental). Sitnilarly, 
the ‘H NMR spectrum of 5 did not show any downfield 
signals except two broad singlets at ($4.6 and 4.2 which 
also disappeared after shaking with D,O; this indicated 
that the molecule contained two tertiary hydroxyls. The 
doublet at fiO.90 collapsed to a singlet after irradiation of 
the double quartet at 0 1.86. This showed that no hydrox- 
yl is attached to C-7. Acetylation of 5 yielded 6 which 
showed two additional signals at 62.06 and 2.07 indi- 
cating that hydroxyls are attached to C-l and C-4. The 
stereochemistry at C-l and C-4 was found to be same as 
that of 4-terpineol and l--3 because dehydration of 5 with 
cont. H,SO, yielded a mixture of 4-terpineol and Z- 
terpinene. 13C NMR also showed two downfield signals 
at S76.0 and 75.8 indicating the presence of two oxygena- 
ted carbons. These data along with MS and IR (see 
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and 6). 1.42 (s, H-10), 0.96 and 0.98 (2 d. J = 7 Hz, H-8 and 9). 

13C NMR (CDCI,): 94.5 and 88.0 (C-l and 4). 77.2 (C-2), 45.6 (C- 

3), 32.6 (C-7), 16.2 and 18.0 (C-8 and 9), 30.0 (C-lo), 32.6 and 33.1 
C-S and 6). 
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Abstract--cis-3-Butyl-4-vinylcyclopentene. truns- l-[( 1 Z)-hexenyll-2-vinylcyclopropane, 4-[( IE)-hexenyl]-cyclo- 
pentene, and 6-[(lE)-butenyll-cyclohepta-1,4-diene were newly identified in the essential oils from fresh Dictyopteris 

prolifera and D. undulata. On the other hand, the oil of D. diwricata was found to consist mostly of a single 
sesauiternene. cubenol (over 95%) instead of the C,,-compounds. The growth-locality variation in the chemical 

I 

composit;ons of the essential oils in the genus Dictyopteris was discussed 

INTRODUCTION RFSULTS AND DISXSSION 

~__.. ____-- _____ 

We have previously reported the occurrence of ‘ocean Essential oils obtained from the steam distillate of fresh 

smell’ which consist of dictyopterene A (I), dictyopterene fronds of D. pro/$era (cu 0.09-0.1 “XI), and D. diruricata 

B (2), dictyopterene C’ (3) dictyopterene D’ (4) and (0.3.--0.4%).The two oils displayed very different chro- 
dictyoprolene (5) including some unidentified compounds matographic profiles. In the essential oils of D. proljfero, 

in Japanese Dictyopteris [I --31. We here describe growth- cis-3-butyl-4-vinylcyclopentene (6). Iruns- I -[( 1 Z)- 
locality variation of the volatile compounds in the essen- hexenyll-2-vinylcyclopropane (7) 4-[( I E)-hexenyll- 
tial oils from this genus, D. prolijeru, and D. diuwicata on cyclopentene (8) and 6-[( I L)-butenyl]-cyclohepta- 1,4- 
the basis of CC and GC,!MS analyses using a capillary diene (9) together with the known C, ,-compounds (l-5), 
column. and discuss taxonomic relationships within the were newly identified by comparison of retention indices 
genus of Dict~wpferis. and GC;‘MS with those of authentic specimens syn- 


