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Aa appreciable number of natural sesquiterpenic compods contain an .+-unsaturated I-lac- 

tone ring with em exomethylene double bond of the type I. The elucidation of the nature of rimg 

fusica of I use usually carried out either by chemical correlation or by X-ray analysis. The use 

of p.m.r. epectroecopy for the solution of this problem wsn beeed on the magnitude of the vici- 

nsl coupling 3 JA,D predominantly in dihydroderivatives. Pinhey and Sternhell' have ehom that 

this coupling is loss characterietic of the cis-trsne isomerism aud that it csn be utilised 

rith advantage only in the case of six-membered ringe 12 where the correspclldencs of Dreiding 

modela rith the probable real confornustim is relatively good. Rowever, fhe relative increase 

in the si@G.ficsnoe of 3J A 
# 
S &en I is transformed to auitabla derivativea ie charged by a 

potential complication caused by the possible epimerisation of the allylic carbon due to an 

H-ehift teking place aimulteneously. 'Ibis neceseitatee the determination of the fusion of rings 

directly and independently. From the point of view of p.mor. in the case of I the magnitude of 

the transoid end cisoid allylic couplings 4Jb 
t 
A and 4Ja A remaina to be discussed. It becomes 

f 

cleat that these couplings also can serve a~ an additional indication of the cis-trane iso- 

merism of the ring fusion of Ie 

The idea of using the allylic coupling for the solution of this problem ia based on foporimg 

assumptions. Recent X-ray studies 2*394 have shown that the resonance structure -O+=(C-O-)-con- 

tributes appreciably to the ground state of the la&one group -C-(C=O)-. In the e1(10 of I thin 

structure can be stabilised by conjugation with the sxomethylene double bond* In comequense 

an appreciable limitation of the confonnational mobility of the y-la&one ring Can be expected 

and hence also a limitation of the variability of the allylic dihedral angle fi (see Fig. 1) 

which predominantly determines the magnitude of the allylic coupling 516 . In view of the poSsi- 
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bility that diffemnt strains of cis - and frans-fused ~-la&one rings manifsst themselves by 

diffemnt degrees of perturbation of mlativo configuration of orbitale of C-atoms forming 

intervening bonds, and in visr of the faot that the transoid and the cisoid couplings do not 

differ very much5'6 a csrtain charstteristic mn~es of both 4J ten be expected. 
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5.40 6.a 1 1 8 

5.59 6.24 1.0 1.0 8 

5.55 6.08 1.0 1.0 9 

5.72 6.20 1.5 1.5 10 

5.52 6.18 3.0 3.0 11 

5.45 6.12 3.0 3.0 12 

5.78 6.24 3.0 3.0 13*14 

6.11 6.42 2.8 2.8 13 

5.80 6.33 2.0 2.0 13,15 

5.46 6.17 3.3 3.3 16 

5.63 6.38 3.5 3.5 17 

5.55 6.22 3.0 3.0 18 

5.58 6.30 3.2 3.8 19 

5.58 6.30 3.6 3.6 19 

5.55 6.25 3.2 3.5 20 

5.65 6.03 3.0 3.2 21 

5.72 6.08 390 3.3 22 

T 1 4J1(fW 

A comparativs study of a large number of published p.m.r. data of sesquiterpsnic leetones 

of type I, ae wall es our unpublished measurements 7 have indicated that these suppositioue 

may be justified_. It seems that the following rules are applicable: 
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1) 

2) 

t_-laotonea I have l~~r14J,ieoid(and)4Jt_soid)tbsn tie-lactones, 

I45 (tram)/ > 3 Hz 2 1 4J (cis) 1 . 

A few mpreeentative caeee of lectonea of l udeemane , gueiane, peeudoguaiane and gwmacrene 

types with a defined stereochemistry of the la&one ring are listed in Table 1. lhe assi@uuent 

of protona in Table 1 (II-XIV measured in CDC13, XVa and XVb in d6-DMSO) wae carried out under 

the assumption that a proton at a lower field ia closer to the carbonyl group end hence is 

Hb-Htreneoid. This question is presently less important because in the majority of aubatancss 

the reported doublet splittinge. of eromethylene protona are of the same magnitude (II-XII, 

XfiXb). In those caaee where the splittings are different (e.g. XIIIa, XIV, XVa and XVb) the 

awignmentagreea with the rule 
14Jtraneoid~~14Jcisoid 1 , found in analogous systems6. However, 

salonitenolide (XVI)23 with Iib at 6.35 ppm and Ha at 6.16 ppm and with 4Jb A = 
, 

= 3.45 Hz (in d6-DMSO) is an exception. The question of the correctness of the 

of the doublet splittings end of their assignment to allylic coupliage is more 

3.0 HP end 4Ja A 
t 

given magnitude 

problematic 

because the eeeignment vas not corroborated by double resonance in most canea. In despite of 

thin circumstance this assignment ten be considered ae very probable lxxause the detailed ana- 

lyses carried out till now ( e.g. XIII-XV) indicate that the geminal coupling 2Ja b in I is 
, 

usually zero or very small 24 (ealonitenolide XVI 23 with 2J = 2.2 Ez represents an exception). 

In view of these circumstances a more detailed discussion of the validity of rules 1 and 2 

ie premature 
25 

. lhe caeca with I 4Jtrenaoidl > 3 HZ Ed 1 ‘Jcisoid 1 (3 Hz, aa for example 

xanthumin WfII)26 or albicolid (XVIlI)27 and all cases with I “JI % 3 Hz (e.g. VIIIa and XII) 

are problematic 
25 

. 'Ihe only exception which is in strict contredict:oa to rule 2 is hysterin 

01X)28 which is described as a cis-la&one with doublet splittings 3.5 Bz. Howwer, in ad- 

dition to vicinal coupling '5 A B the uee of allylic couplinga based on rules 1 and 2 Gould 
, 

contribute considerably to an easy indication of ring fusion in 1 end thus also to the solution 

of the stereochemistry of sesquiterpenic lactonea. As this problem will also be important in 

future and its study will remain limited for the time being to unique natural materi%ls, the 

main aim of this communication consists in focusing attention on these possibilities of the 

application of p.m.r., and to stimulate thus a more precise analysis of p.n.r. spectra of 

natural occuring lactones of the type I in this direction. 
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