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In the course of our work on Brazilian Compositae we 
have isolated from the hexane-EtOAc (10 : 1) extract 
of Lychnophora martiana Gardn. (Vernoniae) [l] two 
sesquiterpene acid fractions. One of them was identi- 
cal with lychnopholic acid (la) reported [2] from 
Lychnophora ajjinis while our work was in progress; 
the second was a mixture of the acetate lb and its 

isomers (or conformers). 

OR 

la R=H 
lb R=Ac 

3 

One fraction after recrystallization from hexane- 

ether and methanol had mp 168”, molecular formula 
Cr5Hz203 based on the MS (M+ m/e 250), number of 
signals in the 13C NMR and integration of the ‘H 
NMR spectrum. The IR spectrum (KBr) which had 
bands at 3350, 1680 and 1630 cm-’ suggested the 
presence of an a,@-unsaturated carboxylic acid. The 
presence of a second double bond, the degree of 
substitution of the double bonds and the presence of a 
secondary hydroxyl group and its environment were 
established by spin-decoupling of the 270 MHz ‘H 
NMR and selective decoupling of the 13C NMR spec- 
trum (Tables 1 and 2) which will not be detailed here, 
but led to the four partial structures A-D. Combina- 
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Table 1. 270 MHz ‘H NMR spectra of la and lb* 

18 lb 

H-l 

H-2 

H-3a 

H-3b 

H-5 

H-6a 

H-6b 

H-7a,b 

H-9 

H-1Oa 

H-lob 

H-12t 

H-13t 

H-15a 

H-15b 

1.841(10) 

4.07dt (6, 10) 

1.98dd (12, 10) 

2.96dd (12,6) 

6.34dd (10,7) 

3.17m (10, ?) 

2.23m 

2.23m 

2.46dt (11, 10) 

1.64tbr (10) 

1.52tbr (IO) 

1.19 

1.05 

5.03br 
4.91br 

2.2m 
5.70dt (11,6) 
2.2m 

3.5m 

6.29dd (10,6) 

3.5m 

2.2m 

2.89 (11) 

1.6m 

1.19 

1.05 

5.16br 
4.99br 

*Run in CDCl, with TMS as internal standard. All 

coupling constants established by spin decoupling. 
t Intensity three protons. 

tion of these structures, which together encompass all 

atoms of the empirical formula, then led to la (a 
caryophyllene, proposed stereochemistry based on 
coupling constants), 2 (a himachalene derivative, prop- 
osed stereochemistry based on observed coupling con- 
stants) and 3 (representative of a new carbon skeleton) 
as biogenetically plausible structures. 

CO,H 

C==CH 

W-4X-CH-OH 

LH4 

CCH,--dHa 

A B 

c\ 2 
MeA' \Me 
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Table 2. “C NMR spectrum of la* EXPERIMENTAL 

Carbon atom 19 

I 58.26d 
2 73.73d 

3 45.84t-f 

3 128.34 

5 146.67ti 

6 30.99t 

7 34.83 I 
8 153.34 

9 45.27d 

10 42.02r 

11$ 35.83 

12 23.07q 

13 32.1 I q 

11 171.05 

15 114.23t 

* Run at 67.09MHz in CD,OD. Unmarked 

signals are unglets. 
; Multiplicity dubious. Possibly a singlet in 

which case signal must be assigned to C-l 1. 

$ Assumed to be under 34.83t by analogy 

with ref. [2]. If C-l 1 is at 45.84 ppm the triplet 

at 33.83 ppm represents two methylenes. 

At this stage a communication appeared [2] on the 
structure elucidation by X-ray crystallography of 
lychnopholic acid from L. afinis as la. While no mp 
was given in this publication the NMR data reported 
by Raffauf ef al. [2] were sufficiently similar to those of 
our compound to warrant a direct comparison which 
established identity in all respects except mp. The 
authentic sample kindly supplied by Professor P. W. 
LeQuesne had been isolated from the mother liquors 
of la from L. affinis and melted at 181-182”. some- 
what lower then the mp 183-185“ of the material 
isolated originally (private communication from Prof. 
LeQuesne who also suggested that small traces of. 
impurities markedly affect the mp of la). TLC be- 
havior, IR and 270 MHz ‘H NMR spectra were identi- 
cal. However on the basis of our decoupling experi- 
ments we would interchange the assignments of H-l 
and H-3a (caryophyllene numbering) given in ref. [2]. 
Our “C NMR spectrum in CD,OD duplicates that of 
ref. [2] taken in CDCl,-(CD,),SO. if the expected 
minor solvent shifts are taken into account. 

A somewhat less polar fraction was a mixture of 
several acetates (NMR spectrum). Repeated purifica- 
tion by TLC gave material which consisted primarily 
of the acetate lb as indicated by the NMR spectrum 
(Table 1). Other constituents of this fraction were 
stereoisomers and/or conformers of lb (see Experi- 
mental). Whether caryophyllene derivatives like la are 
characteristic constituents of Lychnophora species will 
have to be demonstrated by further study of the genus. 

Lychnophora mnrtinw Gardn. was collected b! Dr. 
Hermdgenes de Freitas L&t&o Filho in Concei&) do Mato 
Dentro (Serra do Cip6), Minas Gerais, Brazil. in December 
1973. The aerial parts (9 kg) were extracted bith hexane- 
EtOAc (IO: I) and the extract was worked up in the usual 
manner [3]. The crude gum (1OOg) was chromatographed 
over Si gel (7’jO g), 400 ml fractions being cluted in the 
following order: l--l4 (C,H,,-EtOAc. 20: I I. 15-25 (C,H,,- 
EtOAc, 10: 1). 26-35 (C,,H,,-EtOAc, 5: 11, X-52 (c‘,,IH,,- 
EtOAc. 2 : I). .53-58 (C,H,,-EtOAc. 1.4: 1 I. ?(I-65 
(EtOAc), 66-75 (EtOAc-EtOAc. 5 : I I. 76-7X (EtOAc- 
EtOH. 2: 11, 79-84 (EtOAc--&OH, 1.4: 11 and 85-89 
(EtOh). Fractions 26-28 whose NMR spectra indica~txi the 
presence of isomeric acetate\ were semisolid 1160 rug). Re- 
crystallization of fraction i ‘8 from C’,H,,-El,0 (-I: 11 gave 
material of mp 15X-161’. which had IR bands at 3400 (hr), 
17 IO and 1660 (strong) cm ’ and whew h’MR spectrum 
indicated the presence of a mixture of isomcric acetates. 
Purification bv PLC (EtOAc-C’,.H,. I : 3) 2ai.c material 
whose main component (--80%) exhibited the NMR spec- 
trum listed in Table 1. Clearly \isible signals of the minor 
component appeared at 6 5.99tid (12.6. H-51. P..~~II. .?.27hl 
(=CH,), 3.65n1, 3.15m, 2.03 (Ac), 1.17 and 1.08 ppm (two 
methyl singlets). This suggested that the contaminant might 
be the C-8 epimer or the isocaryophyltene analog of lb. or 
that the NMR spectrum indicated the pressncc of a confor- 
mational equilibrium. A third iwmeric constituent of frac- 
tions X-28 had signals at (5 6.28dtl (12. 6. Ef-5). 5. I lr,l 
(H-2). 4.96 and 4.83 t=CHZl. 3.3rn. 3.06J!(t(l2, (3). 2.2~1 
(4-S H’s), 2.62q (10). ?.Ohq (101. 1.9’) (AC). l.tiidtl (12. IO). 
l.Sm (2p), I .0X and 0.99 (methvl singlctsl and \+as contami- 
nated bq, or in equilibrium with, material displaying visible 
sinelets at fi h.!Srn (H-5). 5.06 and 4.91 (=CH-1, 3.17w. 
2.89m, 2.00 (AC). 1 .CN and 0.96 (methyl singlctsl. Fractions 
37 1107 mg) and 38 (600 mg) wel-e acmicrystallinc. Rccrystal- 
lization and purification h) PLC’ (C,H,-EtOAc. 1 : 191 gave 
crystalline material. mp 168”. MW (MS) 250, IR bands (KBr) 
at 3350. 16X0 and 163Ocm ’ which exhibited the ‘H and 
“C NMR signals shown in Tables 1 and 2. IR spectra and 
270 MHz ‘H NMR spectra of this material and authentic 
lychnopholic acid were superimposable. Methyiation \>ith 
Mel in Me,CO-KICO, atiordcd a gummy methyl ester (IR 
spectrum) which appeared to be an equilibrlunr mixture of 
conformers or isomers (NMR spectrum). Acet! lation or hen- 

zoylation gate inhomogeneous material. An attempt at oxi- 

dation with P,O~DMSO [Jj resulted in recovery of starting 

material. 
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