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Abstract. liew stereochemical group of germacranolides - germacra-
-1(20),4~diene-cis-6,12~-0lides - was identified on the basis of
1H-NMR and X-ray analysis.

Several years ago the isolation of three new sesquiterpenic lactones from
the above~ground parts of the species Ursinia anthemoides (L.) POIRET (Fanily
Compositae, Tribe Anthemldae) was publLShed, which were named ursiniolide A
(022H2807, mep. 140-142 °C, and /oc7 -237°), ursiniolide B (¢, 4H3p ;, Mepe
152-154 C 35730 -217° ), and ur31n1011de ¢ (C20H26 Gy MeP. 173 175 C). The
fundamental structural aspects of these substances followed from the elemental
composition, IR spectra, mass spectra, and especially from a detailed analysis
of the IR and 1H-NMR spectra3’4 which showed that in all cases ’Whlactones of
germacra-1(10),4-dienoclides were involved, differing only in the number and
character of the ester groups, and that the structure expressed by formula I
(ursiniolide A), II (ursiniolide B), and III (ursiniolide C) should be assigned
to them. These structures are now supported by the X-ray analysis of ursinio-~
lide A

The conformation in the solution is characterized by the following facts:
a) pyrolysis of ursiniolide B (carried out directly in a sealed NMR-sample~tube
at 210 °C under nitrogen) afforded the usual Cope?s product IV; b) NOD-experi-
ments indicated that both endocyclic double bonds were trans, i.e., that it was
an B,E-isomer; c) Under this assumption (b) it follows from the observed values
of allylic couplings 'J7 13 (tran501d)l =2 = 2.2, lJ7 13 (CISOld)‘ = 1. 9 -2
that 1t must be a 01s-lactone. According to the generallzed lactone rule)’

IJ7 13 (lactone type u)l;ij;;\J 7,13 (lactone type A)} , the constants J7 13 im~
ply a pseudorotational A-type of lactone ring. In the case of the E, E-lsomer of
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germacra-1(10),4-dlecne-6-12~0lides the following situalion ig typical: thc
trans lactones are of type 5 whnile the cls-~lactoues are of type 4. On the con-
craryld7’13\= 33 aLle7’1j'\= 3.2 Hz were found in elemanolide IV. These val-
ues now indicatle the pseudorotuational type S5 of the lactone ring. This fact is
in accordance with the cis~configuration of the lactone-ring. In cis-lactones
tound to o six-membered ring the S-iype 1is typical of the chair conformatlion

-

. an axial C’<7j = C’(‘ll) -

i

ion is also supported by the value of J5 6 = 12 Hz in
’
6)°

i a
axial configuration of H(5) and H( All these asgpects lead to the assumption
that the ten-membercd homocycle has ip solution a chair-boat conformat on re-
bresented schematicully by formwula V, and the eclemanolide IV hag the chalr-con-
Tormetion VI. A change ol the boat conformation of the frasment C(S)-— e
0(10) in compound V to the chair conformation in compound VI, accompanied by o
change in the conformatlon of the lactone ring from type A to type §, encrge-
tically disfavours the reversible path VI eep V in consequence of the differ-
ent geometry of the transition state. This would permil an easy exrlanation of

the obgserved cuantitative formation of VI.
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from butyl alcohol as 2 monohydrate. Diffraction-pattern indicated space group
13-921 (2)’ 03110187 (1)
As The struclure was solved by direct methods from intensity data collected on

941 or its enantiomer P43. Unit cell paraneters: a=b=

a Syntex P21 diffractometer, and the least-squares adjustment of the atonic
parancters converged to .1 U.043 over 1321 reflections. The calculations wvere
carried out in arbitrarily chosen P41 space group. A perspective view of the
molecule is shown in FPigure 1.

Iuo the solid state the ten-membercd trans-trans germacradiene ring adopts
& chalr=boal conformation with syn~orierntation of the two metnyl groups (C(14)
and C(15)) on the ™ ~face of the macrocycle. The five-rembered lactone ring is
cis-Tused to Jhe fen-menivered ring and adopts e dislorted half-chair conform-
ations.

e propose the absolute configuration of ursiniolides on the basis of CD
studies. In contrasgst to g,i-isomers of the series of 7 li-germacra-1(10),4=-di-
ene-trans-6,12-clides (substances of the costunolide type) with cross-conjuga-
ted double bonds of the type (1D, ,0'H)°
in the positive wregion, the CD curves of ursiniolides have maxima 2t a similar

, and having CD maxima about 220 mm

wave-length in the negative region. This is in agreement with the ssgsued con-
formation of type (15D5, 1D14)6, since In the Ml-series boih trans-annular
conformations of the double bonds are pseudoenantiomeric (conpare the symbolic
crovn-representations of TH-£,%-igomers of the chair-boat conformation ol ur-
siniolides V and ithe chair-conformation of costunolide VIT). Hence, it is very
probable that ursinolides bvelong to the serics of Twl~germacranolides, too.

Fige 1. View of the O~face of the molecule of ursiniolide A.
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So far about 92 germacranolides have been described among which about 75
have a lactone group closed at C(6), and of which 71 have been characterized
as trans-lactones (4 compounds do not have the stereochemistry of the lactone
group determined). about 17 germacrenolides wiih a lactone closure at C(8)
have been described so fer, among which 13 substances have a trans-anneleted
lactone group, and only 2 have a cis-annelated laclone ring (in the case of 2
compounds the stereostiructure of their lactone ring is as yet undetcrmined).
From these rough statistics it follows that clis-lactones in the series of ger-
macranolides are very rare, and ursiniolides are the first fgermacranolides de-
scribed with o lactone ring closed at C(6) and cis-annelated %to & Ten-membered
homocycle.

1e Part CCLVII in the series On Terpenes; Part CCLVI: (ollect. Czech. Chem.
Commune. in presse.
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4 complete description of the Z-ray and wLR results will be published sepa-
rately.
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