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During a systematic comparative study of the PMR spectra of native 

germacranolides in connection with the solution of other problems 

inherent in this group of substances we also carried out a detailed 

analysis of the PQR spectrum of cnicin [for the gift of the samples we 

t‘nank Prof. ‘il. J. Eabry and Dr. M. Yoshioka of the University of Texas 

at Austin, U.S.A., and Prof. B. DroBdi of the Academia Medyczna in 

Poznan, Poland; The melting points and the IR spectra of these samples 

corresponded to th? data from the literature (1,2)). However, the PMR 

spectrla of this substance was in disagreement with the proposed formula 

I (3) which was deduced from e-xperiments and conclusions published in 

prc-vious paper? <1,2,4). 

The 190 'MEz P'lLE-spectrum of cnicin (Ovarian l!A-ICC), measured in 

> -DMSO scluticn YL:,~ the addition of CDCl Y. 

mzthyl tiisi1oxent (XDS), chemical 

~ [internal standard hexa- 

shifts are given as & (TMS)-values 

using &(,rmS) ;. O.G6 ppml is shown in Fig. la and a part of this 

spectrum after -1ddition of deuteroacatic acid is shown in Fig. lb. From 

i;l\e e~ch:;nge and double resonance experiments ("frequency-swept") the 

followirig ass;Srment of the spe-, fi+rum (first-order analysis) results: 

In the "lo$r,-ficId part" of the spectrum the characteristic signals Of 

four protons of the CH2=C(R)-CO- type are present. Two of them, 

T-I ( 6 
2, 

.L2 ppmj nnd Hb (5.yS ppm) have CJa,b - 1.4 Hz and different 

allylic couplings with the prcton H, forming after t-he exchawe (Pig. lb) 

a quartet at 4.36 ppm (4J,,_ f 0 (( 1, 4J, L,,C = 1.2 Hz) due to two 
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vicinal couplings with two protons Hd and Hdr 

splittings 4 and 6.5 Hz) the signals of which 

3.03 - 3.63 ppm region where they form, after 

No.34 

((J,,d + Jc,d'\z 10.5 Hz, 

are localised in the 

exchange, a typical 

AB-part of an ABX-system with 2Jd d' = 11Hz and \Jc d + J, ,*(elO.5 

Hz (Hd: 3.51 PPm; Hd l :~3.27 ppm): Before the exchade (Fig: la) the 

protons H,, Hd and Hd' exhibit couplings mith OH-protons c signals 

H_o+ localised in the 4.76-5.17 ppm region and gOG(HdHd*) forms 

a broad triplet at 4.63 ppm]. 

The other two protons of the CH2=C(R)-CO- type, forming two 

broadened doublets at 6.09 and 5.73 ppm, belong to protons H(13) and 

H(13*) from the r-lactone ring ('J13 13* # 0 (< 1) in agreement with 
, 

the presence of the usual allylic couplings tith the proton H(7) the 

multiplet of which is localised at 3.27 ppm (overlapped by the multi- 

plet of proton Hda; 'J13 7 = 3.30 and 4J13S 7 = 3.0 Hz). The locali- 
, , 

sation of the signals of the proton H 
(7) 

makes it possible to assign 

other characteristic protons common in lactones of germacranolide 

type as follows: H(8) ~5.05 ppm (the mukiolet coincides with the 

multiplet of H(l)>; Ii(6) : 5.23 ppm (J6,7 58.0 and J6,5 5 10.0 He); 

E(5) 
: 4.85 ppm (a broaa doublet, .T5 6 %! 10.0 Hz, 4J5 l5 and 4J 

, , 5,15' 

# 0 << 1); R(15) and E(150) fo-?z tihe AB part of the ABX system in 

the 3.73 - 4.23 ppm region (different couplings with 03 proton; 

splittings 4.0 and 5.0 Hz; ,CH proton in the region 4.76 - 5.17 ppm) 

and after exchange thl- .-j-quartet with centers at 4.09 and 3.86 ppm 

(2J15,15, = 14 Hz, 4J 
15,5 

and 4J15',5 # 0 (< 1); EC1):*5.05 ppm 

(the multiplet coincides with the multiplet of H 
(8); 

4J 1,34 f O); 

H(14) : 1.46 ppm (4J14,1 f 0). 

From the assigNr.ent of the PIER-spectrum -Lhe subsequent structural 

features follow: 1/ The continuity of the couplings of protons Ha, Hb, 

H c, Hd and Hd* clearly indicates the presence of a fragment 

CH,=C(-CO-)-CR(CH)-CE20H in the ;i~olecule of c.n-icin, and hence also 
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the presence of 3,4-dihydroxy-1-butene-2-carboxylic acid as the ester 

component. 2f The magnitude of vicinal couplings (first-order values) 

and the distribution of chemical shifts of protons of the ten-membered 

ring and of its usual substituents corresponds very well with the 

topology of the bonds, which, for example, exists in the molecule of 

onopordopicrin (II) the PM&spectrum (5) of which is also very similar 

to the spectrum of cnicin, with the exception of signals of protons of 

the steric side chain. Therefore it can be assumed that the orientation 

of the r-lactone ring of cnicin is the same as in onopordopicrin. On 

the basis of the PPga-spectrum of cnicin the formula III may be now 

proposed. This differs from the originally deduced formula I in the 

orientation of the r-la&one ring and in the nature of the esterifying 

acid. These conclusions as well as certain results described in previous 

papers (1,4) are now checked by chemical means. The detailed discussion 

of the cnicin problem will be the subject of a subsequent paper. 
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