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Abstract-A reinvestigation of the polar fraction from Vernonio morgiuaro afforded in addition to marginatin 13 new 
tactones, including six glaucolides. four closely related lactoncs with a new carbon skeleton, named vemomargohdes, 
two jakaguaianolidcs and a pscudockphantopide. as well as a methyl ester probably derived from a glaucolidc. The 
strwturcs were elucidated by NMR spectroscopy and the stereochemistry was established by NOE difference 
spectroscopy. Possibk biogenetic relationships are dtscusscd briefly. 

ISlltODCCTlOh 

Marginatin is possibly a precursor of a bourboncnolidc. 
In order to isolate this lactonc for some reactions [ 1 J we 
have separated again the polar fraction of Vernonio 
morginoto (Torr.) Raf In addition to marginatin, I3 new 
lactoncs were isolated. Their structures are discussed in 
this paper. 

R?S‘sIII.lS AND DIWCSIOS 

Careful separation of the polar fraction of Y. marginoru 
afforded in addition to marginatin (1) 123 the glaucolides 
2-6 and 10, the pscudoclcphantopidc 7 and the methyl 
ester 8, both derived from a corresponding glaucolidc. the 
jalcaguaianolidcs 9 and I I as well as four lactoncs with a 
new carbon skeleton (12-15). 

The structure of 2 clearly followed from the ‘H NMR 
spectrum in dcuteriohenrzne at elevated temperature 
(Table I) which was close to that of marginatin. The 
missing acetate group at C- I3 kd to the expected upfield 
shift of the H-13 signal. Also the structures of 3 and 4 
could be deduced from the ‘H NMR spectral data 
(Table I) which were close to those of known vcrnonata- 
lolida which only differed in the nature of the ester 
groups [ 1. 31. * relative position of the ester group in 3 
was deduced by comparing the chemical shifts of H-g and 
H- I3 IO those in the corresponding diaatate [I J. 

The ‘H NMR spectra of 5 and 6 (Table I) showed that 
these lactoncs again only differed in the nature of the 
oxygen group at C-13. The prescna of a glaucolide-like 
lactonc was dcduad from a pair of broadened doubkts 
(H- 13) in the spectrum of 6 and a broadened doubkt at 
64.73 which most likely was due to H-6. A lowfield 
doubkt at 6.24 was coupkd with a double quartet at 5.20. 
As the latter was coupled with an oletinic methyl, the two 
lowfield signals were due IO H-8 and H-9. A doubkt at 
62.47 was coupled with H-6 and therefore was H-5, 
indicating that a 4,Sepoxide was present. A double 
doublet at 5. I I further showed that most likely a hydroxyl 
group was present at C-l. Inspection of models and NOE 
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1 232brd 233m - - 
2 l.85m 3.51 dd 2776 2.746 288brd 
3 2.I-1.9m l.72m 8 I.99966 j9254dd j7248dd jl Llldd 
3’ 0.l9m I I.6566 a l.5Od e I.516 (I 1.62brd 
5 - l66dli 3.066 3.51 d 3.55d 4SMbrd 
6 5.27brd 5.09d 4.62d 4.31 d 4.186 4.49 d 
8 5.7466 6.0666 5.68dd 4.9866 3.56666 5.07dd 
% I.5odd 233&f 2.05dd 203dd 213dd 

98 2.62dd 2.93 dd 22766 2l8m 
219d.d l.!add 

I3 
13’ / 

4.58d 
4.75 s 6.48 brs 6.41 brs 6.52s 6.48 s 

5.32brs 5.62 brs 5.87 s 5.80s 
14 5.01 brs 
I4 

1.43s 
4.82 brs 

1.55s 1 1.31 s 
I 

1.31 I 
1 

I.295 

15 1.48s 1.40s 1.191 I.461 I.451 1.26s 
OR 6.97~ 6.88brq 6.79brq 6.85brq - 694brq 

1.89dq 1.73brd 1.79brd 1.84brs 1.87brs 
I.8664 l.726rs 1.78brs 1.82brs I.84brd 

OAC 1.91 s 

*OH 3.a)brr, 247brr. 
I (Hz): Compound p: I.20 - a. 8.90 - 12; 8.9@ - 2; k 98 - 13; 13,OH - 7; 

compound 11: 1.5 - 5.6 - II; 8.91 - 7; 8,9/I - 3; 9498 I 15; compound 121 2.k 
- lz;Z3j9 - 3;3a3/3 - 14.5;5.6 - 7.R8.90 - l28.9j3 - +;949@ - l4;compounds 
13ti 142.3j? = 4.k3a.38 - 13;5,6 - 3.$8.9a - 8,9~=3;9a,9~ = l6;compound 
15:238=Rk3B- 16;5.6-k8.k-2;8.9~-3;919~- 16;OTigl: 3’,4’-~ 
3’.5’-4’.5’- I. 

frbk 2. ‘HNMR~rrl~uofanapounds)~ll-IS(~M~CDCI,.TMS 
as inlcmal sImdud) 

Table 3. “C NMR dau of compounds 5, r, 12 and 
13 (100.61 MHz, CDCI,. TMS as internal standrrd) 

C 5 v 12 13 

1 66.86 67.8d 211.8s 105.9 5 
2 28.71 30.01 53.86 448d 
3 3261 33.4 I 31.1 I 35.9 I 
4 55.4 s 62.2s 73.4 5 71.6s 
5 59.5d 67.1 d 78.6d 87.46 
6 8O.ld 1922s 74.9d 80.36 
7 156.4s 140.9s 40.65 50.6s 
8 65.7d I39.2d 70.56 70.7d 
9 122.66 127.56 39.9 1 35.4 I 
IO 145.3s 143.5s 85.5s 83.9s 
II 128.7s 140.8s 133.6s 137.3s 
I2 172.8 s 166.3s 169.3~ 168.5s 
I3 66.4 1 125.91 125.4 I 126.1 I 
I4 17.7q 17.1 q 2794 229q 

I5 16.7q 15.2q 26.3q 22.2q 
I’ 167.0s - 166.8s 165.7s 
2 127.7s - 127.5~ 128.1 s 
3 l39.9d - I39.9d 139.06 
4 l2lq - 11.9q 12.3q 

5’ l4.8q - l4.7q 14.8q 

l OMc 521 q. 

of H-3 and the fact that now H-S was not shielded by the 
lactone oxygcns supported the presence of a tetrahydro- 
pyrane ring in IS. 

Most likely 12 is formed via 17. an mtermcdiate which 

may bc formed by hydrolysis of the corresponding 
glaucolidc by attack at CA, leading IO the proposed 
configurations at C-4 and C-S. The formation of the bond 
between C-2 and C-7 would be the result of a formal 
Michael-addition leading to 12 as well as IO the cor- 
responding cis-decalin which, however, is directly trans- 
formed IO the isomeric acztals I 1 and 15. The (Ideacyloxy 
derivative of 12 we have named vemomargolide and 
therefore 13 is gz-lig)oy)oxy-2-q&vernomargohde-),4- 
cycloscmiacctal and 15 is the corresponding 1.5~scmt- 
ace(a) The carbon skeleton of these lactoncs has not been 
reported previously though it has a normal sesquiterpene 
skeleton. The positive Cotton-effect in the CD spectrum 
of 14 is m agrarnent with the Bacham rule [ 51 which may 
bc an indirect support of the absolute conhguratton of 
glaucolidcs which so far has not bten determined, though 
the proposed one is very likely from biogenetic consldcr- 
ations. The CottontfT’cct of 12 most likely is overlapped 
by that of the carbonyl group leading IO a more intense, 
bathochromically shifted maximum. 

The necessary precursor of 7 IS so far has not been 
isolated from Y. murt,+toro or other species. Furthermore 
several of the required reactions have not been observed. 
Accordingly. it is unlikely that these lactoncs arc artifacts 
though the fraction was very old. 

EXP&nIMENTAL 

Tbc polar fraction OT the cxlrxl [2] of MO8 dned leaves 
(colJcc~at by S. B. Jones in Crosby Co.. TX. co 2 mlks N of RatIs. 
vouctKr Jones 17667. deposited al the Universlly of Gax@a 
Herbarium) was scparakd tirsr by CC (silica 8ct) rn~o five crude 
fractions (I. Er,O petrol. I:]; 2. El*0 petrol. 3:2 and 7:3; 




