CHAPTER V

Constituents of the Essential Oil of
Ferula Jaeschkeana Vatke
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CONSTITUENTS OF THE ESSLNTIAL OIL OF FERULA JAESCHKEANA

VAQKE

- PREVIOUS WORK

The essential oil of Ferula:jaeschkéapé has been
‘studied bj some previous‘wofkers. 'Bersutskii1 has
examlned the essentlal 011 of the’ frults which cénsists
of 91% d-« -pinene, —3ﬁ cumaldehyde, 5¢ azulene, O 03%
“sulfur compounds and an aldehyde, ‘the semicarbazone of

Whlch'had 8 MeDe 176-77°.

Gorysev et al.’ studied the éssential oil obtained
by the stéém distillation of the stems and leaves of
the flowering plan%s and the folléwing compounds were
identifieﬂ'by ggs chromatography: d\—pineﬁe(by far the
largest qpmponent), camphene,‘ﬁéqﬁmene,:433~carene,

limonene; caryophylliene and.calameneﬁe.

> have studied the chemical

Chaudhary and Handa
comp051ﬁion of the’ essentlal 011 of the’ roots. The
authors report the occurrence of 1-d—p1nene, {~cadinene

,hydrocarbons and azulenes.

PRESENT WORK

" For the present inveStigation{:the"roofs of Ferula

jaeschkeana Vatke - were percolated inh cold with acetone.
The acetone extracts on steam distillation gives a brown
coloured essential oil, whose &mell. is reminiscent of

the reoots. The GLC of this maéerial (Fig.1) indicatedﬁ
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COLUMN \ CARBOWAX(3)ON CHROMOS0RB W ()
COLUMN TEMP : 80 - 200°

TEMP INCREASE. 6 min

CARRIER 645 . H, (30 ml/min)

CHART SPE£D: 025"/ min
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FIG. I . TEMP. PROGRAMMED GLC OF THEESSENTIAL
OlL OF FERULA JTAESCHKEANA
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:it$to be a mixture of atleast twenty five compounds.

A commercial sample of the essential oil of ferula
jaeshkeana oil is also available*. Since the GLC of both
the commercial sample. of the o0il and the oil cobtained
from steam distillation of acetone extract of Ferula
jéeshkeana was essentially identical, we utilised

commercial‘sample of 0il for further studies.

Isolation of various components

Since the GLC of the total oil showed it to be
a complex blend of sgveral compounds, it Qas thought
worthwhile_to carry out a broad cut separation of the
total oil on alumina thereby reducing the complexity
of the mixture. Thus the total 0il was chromatographed
on zlumina (gr.II) and fractions eluted by petroleum
ethér, benzene, benzene-methanol and methanol were
colleéted separately. Fractions having essentially
identical TLC patterns were pooled and this way
fouwr groups were obtained. Baseé on the GLC of
these groups(Fig.II-V) suitable fractions were selected
for the isolation of the various components. The
isolation was carried out using a judicous combination
of preparative GLC and column chromatography (over

AgNO,—impregnated silica gel).

*We are grateful to Dr.C.K.Atal of the Regional Resezrch
Laboratory, Jammu for the supply.
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COLYMN L CALBOWAX(ST)ON CHROMOSORE W (6)
| COLIMN TE/P : 140°

CARRIER GAS | 4, (60 ml/min)
CHART SPEED: 0-25"/ min

™min  —>

Flag. /- GLC OF FRACT/ON 1
(BROAD CUT FROM AlyO3 CHROMAT)OF F. JAESCHKEANA O/L
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COLYUMN " CARBOWAX(10,) 0N CHROMO50RB
- 5 COLYMIN ZEMP & 180° wiiz)
CARRIER GAS . KN, (60 ml]min)
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CFIG. Y. GLC OF FRACTION 1/
(BROAD CUT FROM Aly03 CHROMAT)OF F. JALSCHKEANA O/
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COLUMN " CARBOWAX(S%)ON CHROMOSORE W (6)
B ‘ COLYMN 7EMP . 160°
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Fle. /V. GLC OF FRACT/ON /+IV
(BROAD CUTFROH Aly035 CHROMAT)OF F.JALESCHKEANA 0/L
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COLUMN  CALBOWAN(S)ON CHROHOSORE W ()
10 COLUMN TEMP - 170°
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FIG. V. GLC OF FRACTION V
(BROAD CUTFROM Al,03 CHROMAT)OF F.JAESCHKEANA O/
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':: The-idéntifiéafidn.df tﬁe varioﬁslcbnétitﬁen%é
was carrled out by a study of their spectral data.  ”
\The mono and sesqulterpene hydrocarbons were not separated‘
~and were 1dent1f1ed by comnaectlon with the authentlc
samples. .Opce the pure component had been obtained
and éharadterised {heir~positi§n in the GL'chromato-
_ gram was ilnally settled by the peak—accenuatlon
| technlque u81ng pure 1solated components in mlxed

chromatograms.

Tab;e I gives the percentage composition of’ﬁhe;
0il. Thus in this std&y;»preségée of}*—pinene,
" .# ~pinene, limonene, caryophyllene and hnmuieneAWaa;
establiéhed. In additioﬁ}vegbeﬁone{(myristiéin, elemicin,
~neo jaeshkeanadiol (Chapter IIi) énﬁ two new sesqﬁiterpene
alcohols have been 1solated. These two alcohols have

been designated as sesquiterpene alcohols I and II.

Sesguiterpene alcohol—l

This compound, -b. p. 135-45°(bath temp)/0.7 mﬁ,
15! 26O(M at m/e
222) Its IR spectrum (Flg VI) exhlblts‘g strong OH

=1 pH3. 88° (¢,2.16) analyses for C

"absorptlon (3450 1040 cm"1) ~Its PMR spectrum (Fig Vil)
indicates the follow1ng structural feauters: one-C-Me
(3H,s,0.75 ppm)ﬁez-QrOH(ﬁH,s,1.13 ppm )-C=CMe (3H, s,

1.62 ppm) and -C=C§(1H,m;5;26 ppm). By‘ﬁfgxchangé

(PMR) pfééénée‘of one hydroxyl is‘infeffed.‘A”strong

-
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+ 4 - .
peak at m/e 59 &OH, 60%) in its mass spectrum (Fig.VIII)

- confirms the présence of a Me,-C-OH gfoﬁp.A On the basis

of the above spectral data and qqnsiderétion.of the
biogenefic pattern, coupled with'its co—dccurrence 
with jaeshkeanadiol, sesquiterpene alcohol-I is

assigned strﬁcture (1)

N0}
Sesquiterpene alcohol-II '

3

.+ This C,
temp)/0.7 mm, (x]+32.37° has absorptions at 3400,

1

5H, 0 sesquiterpenoid, b.p. 140-45°(bsth
1650 and 890 em~ ' in its IR spectrum (Fig. IX) indicating
the presénce of OH and exo-methylene functions. Its

PMR (Fig.X) shows signals assignable to Me2~C—OH(6H,s,
1.14 ppm),~C-Me(3H,s,0.69 ppm) and ~C=CEQ(2H,d,centered

" at 4.55 ppm, J=24 Hr). As expected its mass spectrum

. . R +
(Fig.XI) shows a strong peak at m/e 59 (EOH , 100%)

and the absence of. (M=43) beak lends‘an'additional

support for blacing the,hydroxyi as in sesquiterpene

_ alcohol-I. - Thus from the'above data it;is likely that

the compound is the double bonlisémér of alcohol-I and

"is assigned gtructure(2);_
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Biogeneti¢ considerations

Bipgénesié of sesquiterpenes of daucane class is
conside;eds\toiin§olVe a ppncéited trans~antiparallel
cyciization of a suitablyHfol&ed;gggrfarnésyl pyrophosphate
chain(3)'to the ion (4) which,'ip«principié, can be
considered as thé immediate précursor of‘tﬁe dauoane-based

‘sesquiterpenoids. : S L

Ion (4) on OH take up can give sesquiterpene

alcohol-1
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_TABLE 1. COMPOSITION OF ESSENTIAL OIL OF FERULA JAESHKGANA

GLC pesk

b

e W W~ WVt AW

. Compound . -’ ' Struecture

(Fig.XII)

~pinene.- ‘ ] |

~pinene . | 2
limonene 3
Unidentified

fdﬁ;-

do-

—-do= . ‘
Caryophylleﬁe ‘ 4
Unidentified A

Verbenone-Humulene ° 5,6

Unidentified . }

-3 0m '. ( ‘ "

_dg- ’ - : ~} y(;

‘—do~ ‘

—d0m

‘-do}

=d 0=

—do—‘
Myristicin,Elemicin
Sesquitefpene a;cohol~ =11

I and. 1I, Keojaeshkeana

" diol, and unidentified

Unidentifie@

%
2.57
0.66
0.29
0.22
0,36
1.39
13.10
10,56

0.17
22.70

14.22

5,02

4.52

4.78

15.61
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" EXPERIMENT AL

For general remarks, séé‘Chapter II.

The commercial sampie of the essential oil of

Ferula jaeghkeana had the following.propéfties
Célour ¢ Brown - '
Odour : Generally égrgeable, with:a faint
asafoetidavtop néte; end a‘hredomiﬁantly

sweet, liquorice aroma .

022 :1,4858 |
IR'  : 3440(CH),1740(C=0),890( >c=ca2)cm“

The' total oil (50 g) was chromatographed on alumina

(act.II, 1 kg, column dimensions 47.5 cm x 6 cm).

- Fr.1 Light pet 6x500 m1 32.4 ¢ Hydrocarbons
‘Fr.2 CgHe : 5x500m1 2.946g - Mixture
Fr.3 Cglg 5x500 ml'} 2.336g Mixture

" Fr.4 CgH,~10% MeOH 3x500 ml § - , |
Fr.5 CgH—10% MeOH 2x500 ml  6.403 g Mixture
Pr.6 MeOH - 2x500 ml 0.18%¢ Polar

S : ' Compounds.

Frac.1 was a mixture of mono and sesquiterpene hydrocarbons,

Its GLC (Fig.II)(Column:/4"x6'; 5% Carbowax on Chromosorb W
(60-80 mesh); temp f40°§ Hz:GOml/min , showed it to be a
mixturé of atleaét sévénteeh-éombounds?j The presence of

o =-pinene, B:-pinene, limonene, caryophyllene and humulene
~ in this fraction,wés confirmed by the mixed GLC with

authentic sampless
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Erac.2 was found to be a mixture of atleast eighteen

. compounds (Pig.III) GLC: Column‘74“x12" 1é” Carbowax
. on Chromosorb Ww(60-~80 mesh), temp 180°'H :60ml/min .

" From this fraction (2 5 g) the compound having RT 21.6
(41: 26%)(peak 18, Flg.III) was separated by preparaﬁlve
-GLC{:Column.B/B"x6'; 20% Carbowax on Chromosorb W(45-60

mesh;temp 220°; H,:120 ml/min; batch size: 2021 ] . This

2
coﬁpound (0.34é¢g).b.p¢90~1000 (béth)/O:f mm§ was found

to be myrlstlcln. ' ) o '

IR: C=C 1635 ou” ,~Oj>CH2 915 cm 1- PMR. Ar-CH, (2H, d,

centered at 3. 24 ppm, J=THz), Ar—OCH (3H 5,3.86 ppm),
~C=CH,(2H, m, betwsen 4.95 and 5,11 ppm) O;>052(2H,s,5 87 ppu)
end Ar-H(2H,d,at 6,25 ppm, J;zﬁz)(Found. C,68.33; H,6.0

Calculatea for 011H12 3.0, 68, 76 H, 6. 25%) )

'.Frac.B and 4 were comblned. It 'showed presence of atleast
nineteen compounds on GLG (Flg IV)[:Column Y4vx6t; 5% Carbowax
on ‘Chromosorb W (60~80 mesh) temp 160°; H2.6Oml/m1n:] From
this fractlon—(Z;O g) two components having RT 2.8(8.4%) and
19. 2(13”)(peak 9 and 18'résp.,Fig.IV)»weré sepaiated pure
by preparatlve GLC [ﬁolumn 3/8x12'; 5% Carbowax on
'Chromosorb W (45-60 mesh), temp. 19003 2: 120 @1/m1n;
batch size Zoul] ‘

compound RT 2.8 (o 059 g), b.p. 115-25° (bath)/5um
T

on the basis of its

spectral data. UV. A‘max 253 nm((:6700), IR(CHCl ):C=0
-}

was establlsaea to be verbenone

1670 cn”' ‘and C~C 1610 em 1, PMR. $wo ~C~Me(33 each,s, .
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4% 1.0 and 1.5 ppm) ~C=CMs(3H,d, 2.0 ppm, J=2Hz) and
*-C-CH-GJ0(1H m, 5.63 ppm)(Found.u, 79.63; H, 9 1
calculatcd for 015h140 0 80.0; H 9, 33%)

The. other component KT 19 2 (o. 084 g), bipe155=650°
_ (bath)/10 mm was 1dent1fled as elemlclns.
IR:C=C 3020 and 1590 cm -1, PMK: Ar-CH,(2H, d,3.2 ppm,

2
(28, m, between 4.97 and 5.12 ppn) and Ar-E(2H,s,6.28 ppn)

J=6 Hz), ar—OQ§3(6H,23,<atu3.71“an@ 3.72 ppm),-C=CE

Found :C, 68.81; H 7.33. Calculated for 012 1603 :C,69,2%;
H, 7.69%)

Eggg_ﬁ was found to be a mlxture of atleast fifteen
compounds (hlg V) GLC: Column s V4"x61 5% Carbowax on
Chromosorb W -(60-80 mesh); temp‘170°; H,:60 ml/ﬁin .
On‘attempﬁing to,;eparate the méjor comgonént RT 12.4
(40.75%) (peak 15 in Fig.V) by preparative GLC [ Column:
3/8"x12'; 5% carbowax on Chromosorb W (45-60 mesh);
temp 200°; H,:120 ml/min; batch size 30}41:], it was
observed that‘thié component further resolved into

two components. Thgy were collected separately.

|Of thege, the Hajor component KT 10(0.164 g) showed

on TLC (AgNO3—Si02’gél; 0636—10%‘EfOAc)'ﬁhe.presenoe of
atleast four compounds. ' On attempiing their separation
(0.13g)*by chrdmétography.over'SiOZ-gel-impregnated with
10% AgNOB, two compounds were- obtained pure (SiOZ-AgNO3,

0,9 cm x 34 cm)
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Fr.1 G, 8x15ml = 0.004 g Re jected

Fr.2 CgH-2% 3x20 ml 0.018 g  Single
EtOAc | ’ ' o

Fr.3 0636-4% T4x20 m1 . 0,03 g - Mixture

| B40hc o o o

Fr.4' CgHo-6% 4x20ml = -~ 0,026 g Single
EtOhc ‘”_

Fr.5 BtOsc - 0,023 g  Polar

"Compounds.

Frac.2 was distilled, b.p. 135-40° (bath temp)/0.7 mm, to
give sesquiterpene alcohol-I, cajD+13,88°(c,é;16)(Found:
C,81.55; H, 11.82, €, gH,0 requires: C, 81.09: H, 11.79%)

- IR:0H 3450, 1040 cm™'; PMR:-C-Me (3H,s,6.75 ppm), Me,-C-OH
(6H,s,1.13 ppm),-C=CMe(3H,s,1.62 ppm) and -C=CH(1H, m,5.26 ppm)
_Based on these_spectralrdata structure (1) is‘assigned to

this alcohol.

Frac.4 waé aiStiileg, b.ﬁ. 140-45°(Sath)/o.7 mm E#JD
+32.37°'to give sesquiférpeﬁe'aicohol-ix. (Found:C,
81.19: H, 11.22. C,gH, 0 requires: G, 81.09:H, 11.79%).
IR:0H 35400, 1650 cm™'j C = CH, 890 em™'; PMR:-C-Me(3H,
8, O.§9 ppm), —i\_iez-c-OH (’6H,.‘s,1‘.1.4 ppm) and -C--Q_I;{é(ZH,
-4, centered at 4,55 ppm, J=24Hz). Structure (2) is
consis@ent.with these spectral data; - |

'The minor compogeﬁt*RT 153{0.075 g)”froﬁ-the i
above mentioﬁéd éreparative GLCﬁof'Frac. 5 was obtained

only in 59% purity.  The PMR of the crude mixturé



s

indicated the presence of neojaeshkeanadiol 'in

predominant. amount. Further purification of the

fraction was not attempte@;

200
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SUMMARY

Thg essential olil of Ferula jaeschkeana has been

studied and %he presénce of o ;pinene, {® -pinene,
limonene, humulene and caryophyiiene has‘been eétablished.
In addition, verbenone, elemicip; myr;éticin, néojaesch—
keanadiol and:'tﬁb newﬂsésquiterpene alcohois have been
isolatéd. Froﬁ a study of tﬁeir spectral‘data a@d from
biogenetic coﬁ%ﬁderations, the new alcohols aré assigned

structures(1) and (2).
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