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ABSTREACT; The oil constiments foom the roois, froiis, leaves ad stems of Porgeclls casbvge Link pathened
it Canary lslands, Spain, have been studied by GE and GC-MS in combination with retention indices. The
mier constituents i the oot oil were Found 1o be isokessase (175 ) E-dibvdrongarefuran {15%, Zomethyl-
butyric acid ©10% ), peijerene (109 and pregeijerene (7%, In the fruit ol the main components found wene
cr-bieabeelol C 3955 A-Gecarene ¢ 1850 and limonene C85% 0 In the leal oil, e-bisabalol (5535 ) and dS-carene (1)
wiere e predominant constitwens, The mest important compoands fromm e stemn ail wene e-bisahnlal (395 ).
sokessane L0 amd A-dibwdrespamiunn (98, Preudoisoougenol esers were ol detected o the oils from the
posaats, Trwits and stems, These compenents were partially hydrolysed an the course of prolonged hydrdistillaton
o Zemrethyl-S-methosybensofuran, Copyoight © 2002 John Wiley & Sans, Lud.
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Introduction

Pimpinelia L. belongs 10 the Family Apincene. sublaomily
Apivideae and comprises about 150 species, which oceur
largely in Europe and Asia extending o China.' As purt
of vur researcly on the consttuenis of the essentil oils
of Macaronesian endemic taxa " we have stodied the
cesential vils of e rools, froits, leaves and stems of
Pimpinetla cwnbege Link, This species 15 endemic oo the
Coanary [slands, Spain and (s present in large nomibers
at the wp of the Tenerfe mountains (Tewde National
Park) bl less abundant al te summit of the L Falma
mountiins,”

Kubeczka and Ullmann® surveyved the presence of
geijerene and pregeijerene in the ront oils of thres
Muocaromesian specics of Pimpinellia, vie, P cumlriee
Link, P aragesdfendron Bolle and £ jeoeionae Cebl &
Ort. and they Tound geijerene plus pregedjerene (35%,
A0, 265 in the three species, respechively,

T presponiderce o Ariu Wielason-Mepnermeln, Depanamento e
|]1.||q,|:_l;';| wepctlal 1 iBecdnica), Paculiod de Bialogia, Liniversidad
Complutense, E-IEM0 Mudrl Spain, B-mail: ARG bioacmes

Capanipht 25 20612 John Wiley & Sons, Ll

A far s we knew there is no other previous reporl on
thi chemmical analysis of ails from Macironesian species
of Pimpinelin.

Experimental
Plant Matarial

Pocwtae Link was gathered in Degollada de Gugara,
L= Canadas, Tenerite. Canary [slands (Spain, o an ahi-
fuechee ol 230 moon 29 Avgust B A voucher specimen.
TFC 42511, has been depostted ot the Herbariwm of the
Fuculty of Phacmacy, La Laguna University, La Loguna,
Tenerile, Canary Islonds, Spain,

Analysis

Drried plant material was hydrodistilled Tor 3 boinoa
Clevenger-tvpe apparatus aceording 1w the method rec-
ammended in the Spanish Pharmacopesta,” The nils
were dricd over anbydioes sodium sulphate and stoned
a4 i the dark.



GC

G was camied out on g Yaren 3300 gas chromatogeaph
fittedd with o fused methy] silicone DBE-T column (30 m =
(L25 pmumy, film thickoess 0025 po The emperaiere was
programmed ar 9523070 al 4°Cimin, Injection was
performed at 230°C m the splic mode. A Tlow of
LA mlfan camier gas (M) was vsed. Debection wias
pertormed by FID ar 230°C, Injection volume for all
samples was (L1 pl

GC-M5 Analyses

These were carvied onr e o Hewlet-Packard 58U
oas chromatograph fitted with o phase-bomded polyi35
dipheny] 93% dimethylziloxanc) silicone FTE-5 capil-
Ly colwmn {30 m = 025 mml, flm teckoess 0,25 pm.

Helwm was used as carrier sas sl a flow cde of

15 mlfmin. The wmperature programme was 7070 Tor
2 min. then programmed o 250°C @ 2 7Cfmin: injector
temperature, 230°C The chromatograph was conpled 1o
i HE 397 1A mass selective detector al 70 eV,

Qualitative Analyses

Mosl copsiuents were leniiively  identificd by G
by comparison of their relenton indices with those
al sthentic standinds available in the sothor's labora-
oy or with retention indices in close agrecment with
references* " Furiher identification was achieved by
GO-ME (hher constiluents were either symthesized.
purehased or identificd in oils of known composieg,
The frugmentation paterms of mass speciia wene com-
pavedd with those stored in the spectromsser data s
wsing the MESS4ELL and Wiley L buile-in libraries wnd
with thnse published in the lilertore ® ' Mass spectea
of pseudosceugenol esters were identical o those of
references.' 1% The muss spectra of sesgquiterpens ethers
were also identical w0 those of referenees!™ 17 and trass-
-0 L-buteny-anisole wis tentatively idennfied aceord-
g 1o Qs mass spectnom and comparing it with that of
reference.'® Cpp compounds, including azulenes, were
identified aceording o references, M-

Results and Discussion

Tuble 1 summarzes e idemtificd  compounds, their
retention indices and their percentoze compositen. The
constituents are arranged i order 1o their clution on
DE-1 column. The yvields based on dry weight of the
samples were as follows: roots, (R34%:0 Truits, [0S
leaves, L5365 and stems, L1645,

Capyrrght 95 20612 John Wiley & Soms, Lul.
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The root il from Fooowsibeae was of a0 deep
blue colour, bor blue oils are commoenly  detected
in ihe genus Mepdoella, as oin the roon oils of
Poosavifeaga Lo Poowigea Mille and P armnadica
Bieh.™** The myjor components of this oil were
found o be isokessane (17%),  S-dibvdroazarofuran
(15% ) 2-methyl-butyne acid (I0%). geijercne (LRD),
pregeijerens (759 ) and trincranastreplene (6% ), The aze
leme comstiteents found  wene dibydro- 1 3-dimethyl-
arulene (4500, DA-dunethyl-aenlens (1% aml  5,10-
dilvdro- L d-dimethyl-ueulene (0.3% ), The seldom-found
sesgquiterpene ether, sokessane, has previoosly only
been Found in the ool oils of Yelerfamn aficimalis
Lo ovaleranacensy and Plogoiuella vilfong Schoushee
[Apiacescy™ =% and has also been cieed™ in Bo
il eteraedie TR Brey AL Comos oand & Dlad-
Gif {Ret=) ST, Blake (Poacene), Hevgolemn dissec-
fer Leddeb, tApiacesc) and Senecio sp. CAserace
b 0= sroportant e mention Tt both sesguiterpenc
cthers,  dilvdroagaroforan and  sokessane were also
lpund ogether in the roots of Sabies mesifoing 5.
{Rosaeese) '™

The wellow Truic il was charscterized by hugh
amount= ol e-bisabolol (3950, &-S-carene (105,
limonene (5% and  f-pinene (7%0. The main con-
stifwents of e bBleesgreen sem oil were shown o be
er-brisabolol (209, isokessane (105 and dihydroaganm
Turan {950 whereas the Tight yellow leal ol contained
ce-bisabolol (53% ) and d-3-carene (115 as major com
P,

[0 1% smporbiat o oote the high content ol g-hisabolol
in the oils of the stems, leaves and Trons of P cmbeoe
aned, s Gar as we know, e-hisabalol has been previously
detected, but in lower amounts, i P, vlfoss herh and
fruit gils (0.2=2%0." O sesquilerpenes are not exclu-
sivie 10 Pimgineila sppeoor o the Family Apiaccee and
they have heen found in both in vive plants and e vite
cultures, ™ Geijerenes have been found previously in 15
specics of the genus Pimpinelia™ (also in this paper)
and i Asteraccse (Chriandaena oderana (L) B King
& H. Robinson and  Ewpearowioe odeeatoe 1 Lami-
aceae {Nepera govanigng Benth, )y Bosaceae {Kwby mosi-

Seddives S and Botaceae (Gedfera paevifone Lindley,

Faeen gravesdens L. Boensinghansends albiffora Reichb,

and Vegeeiy beveropdodla (Engl) W i".‘l:.':i.l'.'lj_'.].!-'
Together with Oy compounds,  psesdeisosugenc

gsters (Figure 11 oare imporant chemosystematic char-

; o b2 w lave
wcters in the genws Piorpinello, 52555750 They have

heen  Found  so Faroin P combrae (s paperd,
] . A wY
Pooamisen LV P mereniing L P -
. 31 . . L% , .
ifraga L3P pipen Mill"0 P mier (L)

Hulsan, =22 2 drvefolin D0 Peammatica Bieh.?
P owiltosa  Schoushee P pripartvitn Kalenicz, =
Albonder red pareritg (Kalenice.) Schischbk.® £ ivanrico
Mathews™ and only i an other species of Api-
accac, namely Ligusdeam muceonaiver (5henk) Lewte,

Fimoer Froere, L 2002 17: 465471
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Table 1. Essential oil compasition (%) of different parts of Aimpinella cumirac Link

Camponent Kl Reacat Fruit Leaf atem
Hesanal o R il — —
2-ndathyi-twyrig acul I E 102 1.1 -
Tiglic il Hhs 3.4 ny .
ce-Pinene 924 1 .5 - -—
A-Fancne ek 1 i, —
vroene ATE i 0h.f —
ar-ITesllanadrers: R 1 il —— -
A rene A I3 L5k I B
JCymene [EERR] 1.4 il 1l 2
Lmionens (R 1 5.1 1.1 —
peTerpinene 10 KR -
cig-Linalyl veide (Tucmond) [ - 1.1
r-Creenl =2 ikl 14 —
Terpinuline 1% - 1.3 L 3.3
[analesal 1] -- [IRE
Ceiei jereme 1131 12 1.1
Trimsrmnasliefileis: L1540 i —_ iid
Thywal ~methy] ciber 114 LR — —_
Carvieml—methy] ether 1205 1.2 — -
Linalv| et 1257 il - (L6
s et L-Tautem | f-aninandes 13w 25 — -
Propeljercme 1377 | - L
2A-Decacinl 1 ik n7 —— — —
S kI dro-1 A-dineetbs Baznlene 1522 0l ~
Prilyy e 1odclimeethy -l 1331 S - —
byl methiny-benzalurm L3350 1.5 i 1.2 132
ds-feFarmesene 144 i 1.3 1 (KR
cr-Circiinens 45 .4 A5 4n 15
E-Dildragaratinm 1475 15.2 (T 1 o]
w-Singiberen: PRI L5 A4 S 1.5
-Risahpdene JEHE it 14t 1.3 r
H-.'-i|,--u,||u|'|h:-ll.||'h|r\.-||:' 15040 1 4 15 I
lsirkessime 1504 17.0 i 1.5 1.2
1Tty laalene 1533 1.1 - - il
ar-Brsplustal 1Ha= 1.1 T 5311 An b
Prenduisnempeny |- 2-mcbe By e 1745 1.0 i 3
Feennifnisnengeny|-tighie” 1HIH i LA — 02
Epos -pecisilolsacngenyl=2-metly by eate” 1 Halb 1.4 — —
Epoy -peadaisacigeny - 2-methy L haty eate® 130 iz 1.1 g
Fpeecypremlaisacugenyi-tiglase” 1575 14 iz - XX
155y, "

I I
o o
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Figure 1. Strurture of pseudoisoeugenol and epoxypseu-
doisoeugenal esters from P cumbrae Link
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Paewdoisocugenol esters have also been found. but culy
in Apiacene in i viree systems 5 Our finding in he oil
from the rocts of P cwnbrae of pregeijereng, geijerene,
1 A-dimethyl-azolene,  innornasireplens, two isomers
of  dilwdre-1 A-dimethylaeulene,  pscudoisoeugenyl-2-
methyl-butvente (1, peeudnisocugenyl-tighae (1), peeu-
doisocogenyl-2-methyl-butyrate  epoxides (1 ad
epoxv-prendaisoeugenyi-tighie (IVE suongly  support
the propesal of Kobeczka e of" and Kubeezka™ in
that the knowledae of the chemical composition of the
valatiles from Pimpineffo spp. Bold substuntial promise
for estahlishing sonomic infrageneric relationships,
Interestingly, amd according w0 Martin ez al..”’ acid
hvdrolysis of cpoxypseudoisosugencl esters (V) lad
1o the component (V1 2-methyl-5-methoxy-beneelurin
{Figure 21, This compound has been found in cer ool
ail (2% Truit oal (3%, leat ofl 11% 0 wnd stem oil (3%
Wi have also seen in the course of our rescarch thil
i the time of hydrodistillstion was prolonged. the

Fhmveer Frgr, o, HHIE LT 208471
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Figure 2. Hydrolysis of epoaypseudoisosugancl (VW) to 2-
rmethyl-S-methosy-benzafuran (VI

eposypeetidmizosugenol esters were pamially convered
it 2-methyl-3-methoxy-beneolurin.
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