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An investigation of the coumarin content of plant speciesAngelica silvestris (roots and

fruits) and Peucedanum qustriacum (Jacg.) Koch (roots), both belonging to the family

Apiaceae is reported. A. silvesiris contained only linear furocoumarins (four in the roots and

five in the fruits), two of them (heraclenol and heraclenin} found for the first time in this

species. The photoactive compound bergapten (also known as 5-methoxypsoralen) was also

among the isolated coumarins. In P. gqusmiacum only reduced (dihydro) coumarins were

detected (four compunds): linear dihydrofurccoumarins, delloin and sekorin, an angular

dihydrofurocoumarin, zosimin and a linear dihydropyranocoumarin, agasyllin. None of them

has been found before in this plant species.

The plant family Apiaceae, encompassing ca. 3000 species, occurs throughout
the northern hemisphere in the temperate zones. In Serbia, this family is represented
by 138 species (53 genera).! Hitherto, the chemical constituents of Apiaceae species
have received considerable attention, which is due to various bioactivities of their
extracts and essential oils. Thus, the medicinal properties (stomachicum, spasmoly-
ticum and sedativum) of the roots (containing a high percentage of furocoumarins)
and the insecticidal properties of the fruits (the major source of essential oil) of A.
sitvestris have been known for a long time.2 Similarly, the extracts obtained from the
roots and the essential oils from the fruits of some species of the genus Peucedanum
(e.g., P. officinale and P. oreoselinum) have been used in traditional medicine for
different cures.>

RESULTS AND DISCUSSION

The extracts of both plants analysed in this study were prepared according to the
same procedure, ie., the extraction of air-dried ground plant material with ethyl
acetate. The subsequent silica gel column chromatography (petrol ether — ethyl ace-
tate) of the extracts afforded coumarins, identified by means of spectral data (1H-NMR,
IR, MS and UV). )
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(i) Coumarins from A. silvestris. — Previous works concerning the chemical
constituents of 4. sifvestris (roots and fruits) revealed quite a few linear furocumarins, -
6 as well as a sesquiterpenic ketoalcohol, bisabolangelone.”

The plant material which we examined originated from two localities, roots from
Homolje (Eastern Serbia) and fruits from Tara Mountain (Western Serbia) (sec the
Experimental). All coumarins (1 -9) isolated from 4. silvestris arc listed in Fig. 1. The
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Fig. 1. Coumarins from A. silvestris

structures of these compounds werc also verified by a comparison of their spectral data
(mostly *H-NMR and IR) to those published.>811 The roots contained only S-sub-
stituted lincar furocoumarins, also previously detected in the roots of 4. sitvestris;+¢
hovoever the ripe fruits exhibited both 5-and 8-substituted lincar furocoumarins, and
two of them, heraclenol and heraclenin (7 and 8) were found for the first time in this
specices. The presence of bergapten (also known as S-methoxypsoralen = 5-MOP) (5),
detected previously!? in the extracts of 4. silvestris only by TLC, shouid also be noted.
Bergapten, together with isomeric xanthotoxin (i.e., 8-MOP), whose presence was also
previously detected in the fruits of A. silvestris,® belongs to the most potent so-called
photoactive furocoumarins.214 Such compounds, after absorption of the near UV-
tight (300-380 nm), intercalate readily into DNA, forming mono- or di-adducts with
pyrimiding bases, thus preventing DNA from replicating, which leads to mutagenic and
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photocarcinogenic effects. Due to these properties, photoactive compounds are used
in so-called photochemotherapy to cure some types of skin cancer, e.g., cutancous
T-cell lymphoma, which is treated using xanthotoxin (8-MOP) in combination with
UV-irradiation. 14

(ii) Coumarins from P. austriacum. — Hitherto, only reduced (dihydro) angular
pyranocoumarins (three compounds), so-called khellactones, together with two linear
dihydro(furo- and pyrano-jchromones have been reported as the constituents of the
aerial parts of P. austriacum (originating from Stolovi Mountain, W. Serbia).!
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Fig. 2. Coumarins {rom the roots of P. austriacum

The plant material that we examined was collected on Tara Mountain (W.
Serbia). The standard precedure (quoted above, extraction with EtOAc, followed by
silica gel column chromatography) yielded three dihydrofurocoumarins, deltoin,'®
sekorin,!17 and zosimin!® (10— 12, respectively, Fig. 2) and a dihydropyranocoumarin,
agasyllin!7 (13, Fig. 2). Compounds 10 - 13, exhibiting identical lH-NMR data to those
published, 1617 were detected for the first time in P. austriacum.

EXPERIMENTAL

Plant material

The roots of Angelica silvestris were collected at Ribari/Zagubica in September 1987; the ripe fruits
of A. silvestris were collected at Krnja Jela/Tara Mountain in August 1987; the roots of Peucedanum
austriacurn (Jacq.) Koch were collected at Brusnica/Tara Mountain in September 1987. Vaucher specimens
of all species were deposited in The Institute of Botany, Faculty of Pharmacy, University of Belgrade.

Isolation

The air-dried ground plant material was extracted three times at room temperature with EtOAc ('ca.
0.5 1/50 g of plant material). The crude extracts were subjected to silica gel column chromatography, starting
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the elution with light petroleum and gradually increasing the polarity of the solvent by the addition of E1OAc.
The following compounds, identified by means of *H-NMR, IR, UV/Vis and MS (listed in order of clution
in each case) were isolated:

(iy A. silvestris (200 g of roots) yielded: archangelin (4, 57 mg), isoimperatorin (1, 118 mg),
oxypeucedanin (2, 42 mg) and ostruthol (3, 350 mg).

(ii) A. silvestris (150 g of ripe fruits) yielded: imperatorin (6, 309 mg), bergapien (5, 271 mg),
oxypeucedanin (2, 571 mg), heraclenin (7, 450 mg), oxypeucedanin hydrate (9, 53 mg) and heraclenol (8, 57
mg).

(iii) P. austriacum (58.5 g of roots) yielded: zosimin (12, 15 mg) agasyllin (13, 98 mg), deltoin (10, 169
mg) and sekorin (11, 24 mg).

Acknowledgement. The authors are grateful to the Ministry for Science and Technology of Serbia for
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HIBO A

GYPO- B ITHPAHOKYMAPHHN U3 BUJBHHUX BI;CTAAngelica sitvestris N Peucedanum austriacum

CHOBOJAH MUIOCABIBEBHE', JIPATOCIIAR JEPEMIR', MAPHMHA HEBEIIMAHHH®, FOPHIIA PAJIOBAHOBHR®,
TTPEJPAT JXHBAHIOBMER®, BFALMCIABA TOJOPOBHR"", BHOJIETA CIABKOBCKA™ i BIIATKA BAJC™*
‘Xemnjcxn thakynrrer, Yuuncpaurer y beorpany, CrysienTgxa Tpr 16, 11 np. 350, 11001 Beorpan, "Hﬁcm'ryr da BoTanuxy, Pap-

MaueyTekH fakynrer, Bojroge Crene 450, 11000 beorpan 1 HMteTHTYT 32 XeMit]y, TeXHONOTR}Y M METalypru]y, therowmena 12,
11000 Beorpas

IIpukasaHo je MCHUTHBAHC ca/Ipikaja KyMapuHa y ABe OubHe sperte (Angelica silvestris 1
Peucedanum austriacum) s haMunuje Apiaceae. KojiA, silvestris ACNUTHBAHM CY KOPEH H IIIOACBH, 3 KO/
P, austriacum KopeH, Y yszopiiama va A, silvestris WjeH THGHKOBAHM CY CaMo JIHHeapHH QypOKyMapHHU
(MCTHPH Y KOPEHY H NIET ¥ INIOAOBUMA), OJ KOJHX CY 18a (XepaKJICHON M X€PaKJIeHHH) HaheHa 110 TIpBH
YT ¥ 080j Gusbud. Mehy KymMapuHMMa 13 rojiona Hahen je u BepranTteH (no3uar # Kao 5-MeToKeHIl-
COpAJIEH) 33 KODa ce 3114 J1a NoKasyje pasnudure GHOJIOWIKE aKTHBHOCTH Kaja ancopbyje 3paderse 13
Ya1pasbyGHYacTor €43 CeKTPa (T38. POTOAKTUBHOCT). ¥ KopeHy Ousbke P austriacum JCTEXKTOBaHa
CY HCTHPH PeUYKOBAHA (JIMXMAPO) KYMAPHHA: JIEJTOHH W CeKOPHH (JIMHEADHH JMXHAPOhYpPOKyMa-
PHIIM), 303UMHH (QHTYApHH JIMXKHIPOYPOKYMAPHH) M araskjinH (JIMHEApHH JHXUAPONUPaHOKY-
MApPHH).

(Npummeno 14. jyna 1991)
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