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The constituents of Angeli yegtris L, seeds were
investigated by Khadshai and Sokolonl and by Horhsmmer,
Wagner and Eyrich2 few years ago. The authors named at last
isolated a series of furocumarine derivatives aml reported
also a compound of m.p. 145-148°C ("Compound 4") declared as
an unknown furocumarine which after isclation very quickly
became yellow under decomposition and liberated products of
aromatic odour. Besides ultra-violet spectrum, neither the
composition nor other informations about the structure of the
compound in question have been reported.

Recently, we studied also the constituents of Angelica
silvestris L. seeds and isolated a compound of m.p. 148-149°C
which probably was identical with the substance of Horhammer
and co=workers. In this paper we wish to report the structure
of this compound which we nams d bisabolangelons because it
belonged to the bisabolane series.

Bisabolangelone I was isolated from crystalline material
after concentration of light‘petroloul extracts of freshly
ripened Angelica silvestris L, seeds by chromatography on
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silica gel (15 % water; bensens-ether 95:5) and crystallisae
tion from benszens.
The molecular formula C,,H,50, (found: 72.75 % C, B.20

% H; requires 72.55 % C, 8.12 % H) was verified by mass
spectrometry (Mass number 248). The infra-red spectrum
exhibited only a very strong and broad band at X668-1680 a1
(a,B=unsaturated ketone) and a msximum at 3600 ca™} (hydroxyl
groupl); UV spectrum: 12:28 254 mp (log € 4.56); ORD in
dioxans (¢ = 0.073), 28%C: [alggy + 49.3%; Il ;o0 + 202°;

Bl qgg + 504% [mlygp + 4T1° (shoulder); [a],g, + 561°.

On hydrogenation in ethyl acetate in the presence of
5% P4/Src0;, the compound I afforded hexahydro derivative II,
m.p. 142-143°C of molecular formula €y 5Hy04 (Poundz 70.68 % C,
10.12 % H, 0.46 $ H'; requires 70.83 % C, 10.30 % H, 0.40 §*,
mess number 254); ORD in methanol (¢ = 0,176%), 26°C; xl5ge *+
+ 65.2% [alggo #1957 [wlygq + 603°%  [(sly, +1M5%
[@l30q * T49% [algqy = 978% [e],go = 489°.

Informatio. about structure of bisabolangelons I has deen
obtained mainly by isolation and identification of main products
of its sutooxidative degredation together with ths result of
osonisation and pyrolysis and a degredation of hexahydro
derivative II in alkaline mediumm. All ths reactions nsmed are
summarised in Scheme 1. The products of autooxidation of
biﬁaholangolom I (obtained by keeping compound I exposed to
4ay light end air for several weeks) wers chromstographed on
silica gel. The main product was a substance III of molecular
formula CgH, 0, (Found: 71.98 % C, 6.T1 % H; requires 71.98 % C,
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6.71 % H; mass number 150) identified by ultra-violet,
infra=red and MR/ as 2-hydroxy-4-methylacetophenons. Further,
hydroxy~acid IV, m.p. 99°C, of molecular formula °6l10°3 has
been isolated (Founds 5%5.58 % C, 7.67 % H; requires 55.37 % C,
7.75 % H; mass number 130). Infra=red spectrum exhibited bands
at 3600 eca™* (hydroxyl group), 1699, 1667 and 2400=3400
(aifuse) ca™t ( «C=C=COOH ). The NMR spectrum of this compound
corroborated its structure as 4smethyle=4{-hydroxypenten=2=cic
acia (1v).

The eonﬁ.gnrntionvtor m(z,, l(3) is trens as follows also
from the fact that the cis-atid has been known in the form of
its lactone only. Besides the above named two main products, the
eluates contained slso a #mall amount of m=cresol (V).
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a
x/, MR spectra of sll ceompounds bave been mesured on 4Q and

80 Mc spectrometer constructed in NMR Department of the
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The n-crescl was identified as the main preduct of
degradation of hexahydro derivative II in alkalise medium
(10 min. reflux in 5% NaOH) and ss main product (besides
lesser smount pf 2-hydroxy=4-methylacetophenons III) after pyro=
lysis of compound I (200°C, 20 min., under nitrogen). Further
information was obtained sfter osonolysis of substance I which
afforded scetons (identified as 2,4-dinitrophenylhydresons,
RePe 128°C) and after oxidation with hydrogen peroxide also
oxalic scid,

Froem the above experimental results and NMR spectrs of
compounds I and II, two structures Ia and Ib come into account.

10 0
0 9 0
8 /
o7 0
0 H HO o OH
ia b if

A decision between both structures on behalf of formula
Ia together with determination of cis~junction of rings has
been made on the basis of detailed study of NMR spectra of
compounds I and IX, Using solvent effect in c6D6 and fielde~
=pept decoupling experiments (at 80 Mc in cncl3) it was
possible to identify unambiguously the signals in the spectrum
of compound I. From the characteristic long=-range couplings
between olefinic protons and methyl groups and from vicinal
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interaction of olefinic protoms (J -~ 11.2 c.p.s.) it was
possible to Jjudge on the presemce of sonjugated fragment
-cl-cn-cn-c(uaxa with trens=configuration of double bonds

in the sense of structure Ia. Further, from comparison of

OB spectra I and IT followed that configuratienm of both
angular pretons on cetra of asymmetry c(” and °(6) nost
Probably was cis. The found couplimg coastant ("5,6 - 6.5 »
CePs8.) in Ia was rether low but after hydrogenation wase

~ 9.5 cop.ss in substance IT. Othsr foaﬁuu of the MR
spectra of both compounds I and II were in good agreement with
the structure Ia. The conﬁguutién on cw, in compourd I was
inferred on the basis of evidence follewing from a formstiea
of hydrogen bridges in compounds I and II, The compound I
showed free allylic »(OE) at 3601 dl.l, »(QH) bound
probably to ethereal oxygen at 3576 ca”l (weak) and OH.,..0nC
at 3432 aa™! {very strong). The compound II showed »(OH)
free at 3615 en™l and ~(OH) bound weakly probably te ethereal
oxygen at 3579 al, Investigation of molecular models showed
that hydrogen bridge in compound I cannet be fermed in
cis=fused system and (probable) boat-conformation of six=
-membered ring unless hydroxyl group is transtowards hydrogen

7~
~N

on c“). The relative configuration of bisabolangelons may
be thus expressed by formula I.

=
T GH

The paper will be published in ful detail in Collectiom
of Czechoslovak Chemical Communications.
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