
Phytochemistry, Vol. 21, No. 2, pp. 375-379, 1982. 
Printed in Great Britain. 

0031-9442/82/020375-05$03.00/O 
@ 1982 Pergamon Press Ltd. 

ROTUNDIN AND (Z)-18_METHYLSPHAEROCEPHALIN, 
TWO NEW GERMACRANOLIDES FROM 

TITHONIA ROTUNDIFOLIA* 

A. ROMO DE VIVAR, ANA L. PEREZ C. and R. SAUCEDO 

Instituto de Quimica de la Universidad National Aut6noma de MCxico, Mexico, 20, D.F. 

(Received 27 March 1981) 

Key Word Index-Tithoniu rotundifolia; Compositae; Heliantheae; heliangolide; germacrolides. 

Abstract-The aerial part of Tithonia rotundifolia afforded the heliangolide rotundin and the germacrolide 
(Z)-18-methylsphaerocephalin. 

INTRODUCTION 
In a previous paper, we pointed out the similarity in 
chemical composition of the genera Viguiera and 
Tithonia [I]. The species studied so far have con- 
tained heliangolides. In a few Viguiera sp. the ger- 
macrolides co-ocurred with heliangolides [2,3]. 

We now wish to report that Tithonia rotundifolia 
from the Mexican high plateau contains the helian- 
golide rotundin (la) and the germacrolide (Z)-18- 
methylsphaerocephalin (6) [3]. It is noteworthy that 
our sample of T. rotundifolia did not contain tiro- 
tundin (2), reported as the principal sesquiterpene 
lactone of T. rotundifolia from Panama [4]. This 
substance was also found as the main sesquiterpene 
lactone of T. diuersifolia collected in Costa Rica 
[5,6]. The similarity in composition of the above- 
mentioned plants, and the fact that a collection of T. 
diuersifolia [7] from India also afforded tirotundin, 
suggests that both Central American species are T. 
diuersifolia. A botanical study of Tithonia voucher 
specimens carried out by J. C. La Duke and D. R. Di 
Feo (unpublished work) confirmed our assumption, 
therefore, the present paper deals with a chemical study 
of T. rotundifolia [lo]. 

RESULTS ANDDISCUSSION 
Rotundin (la), C22H2808r mp 2%257”, [(~I26 -259” 

(MeOH), contains most of the structural features 
common to the typical heliangolides such as lep- 
tocarpin [8] and desacetylviguiestenin [9]. The IR 
spectrum shows the presence of an (Y, p-unsaturated 
y-lactone (1760, 1640 cm-‘), an acetate (1740 cm-‘), 
an ester (1710 cm-’ and a free OH group (3480 cm-‘). 
The presence of the latter group is confirmed by 
formation of the acetate lb. The UV absorption [A,., 
214nm (E, 24000)] is the result of the combined 
absorption of the (Y, p-unsaturated y-lactone and a 
conjugated ester. The ‘H NMR spectrum of la (Table 

*Contribution No. 530. Taken in part from the M. S. thesis 
which Ana L. Ptrez C. submitted to the U.N.A.M. 

1) resembles that of leptocarpin (lc) in many respects. 
In the lowfield region (8 5-7) both spectra are 
superimposable. This indicates that the vinylic pro- 
tons and the ester function of both substances have 
the same attachments, positions and stereochemistry. 
The major differences seen in the highfield region of 
the spectrum are the following: absence of the C-14 
Me signal [S 1.5 (s) in leptocarpinl and the presence 
of an AB system {S 4.7 [l H d (br)] J = 12Hz and 6 
4.7 (1 H d J = 12 Hz)}. This suggests the presence of a 
primary ester attached at C-14, since irradiation of 
H-9 at 6 1.16 sharpens the broad signal at 6 4.07 
indicating an interaction of H-9 with the primary ester 
function (at C-14). Confirmation of the C-14 position 
for the primary ester and the substituents at C-3, -4, 
-5 and -6 was obtained by the preparation of the 
epoxide 3 whose NMR spectrum showed an upfield 
shift for H-3, H-6 and the C-15 methyl signals (see 
Table 1) whereas the signals of the primary ester 
(C-14) remain unaltered. 

The presence of a 1, IO-epoxide group in rotundin is 
not shown in its NMR spectrum, since the H-l signal 
overlaps with that of H-7 at S 2; addition of Eu(fod), 
unmasked the H-l signal. The relative positions for 
the acetate and angelate esters were established by 
treatment of la with KHCO, at room temperature. 
This reaction affords the partially hydrolysed ester 4b 
whose NMR spectrum indicates the absence of the 
acetate group and an upfield shift of the C-14 signals 
(AB system), thus locating the acetate at C-14 and the 
angelate at C-8. The relative position of hydroxyl at 
C-3 and that of the 1, lo-epoxide group is confirmed 
by CrO, oxidation of la. The C-3 hydroxyl group is 
oxidized and the epoxide is simultaneously opened to 
give the cross-conjugated dienone 5 [IR band at 
1650cm-‘; UV absorption at 240 nm (E 8652)]. The 
newly formed C-l, C-2, double bond has a tram 
configuration as shown by the ‘H NMR spectrum I6 
6.29 (d) and 6.34 (d .I = 17 Hz)]. 

The above discussion and the 13C NMR spectrum 
are completely in accord with the structure of rotun- 
din as represented in la. 
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I b R, =Ac,R,=OAc 

Ic R,=R,=H 

HO 

OR, 

4a R, =Ac,R,=ang,R,=H 

4b R,=H,R;=ang.R3=OMe 

4 c R, =R,= H , R,=OMe 

OAc 

.-OH 

& - 0 ang 

0 
- : 

0 

0 

5 6 

7a R=H 

7b R=OH 

6 

(Z)-1Smethylsphaerocephalin (6), C&H2s07, mp 
192-198, [(Y]: + 11.3” (MeOH), the second lactone 
isolated from T. rotundifolia has the same IR spec- 
trum as rotundin (la), except that it lacks a band for a 
hydroxyl group. The MS shows M’ at m/z 404, and 
peaks due to loss of HOAc (m/r 344) and loss of 
angelic acid (m/z 305). The ‘H NMR spectrum shows 
differences in chemical shifts and coupling constants 
with that of rotundin. The hydrogen at C-6 (lactone 
attachment) appears as a doublet of doublets at 6 5.09 
(JTV6 = 9 Hz, &, = 10 Hz), the large coupling constant 
between H-6 and H-7 is typical of a C-6 transfused 
germacrolide. The rest of the spectrum indicates that 
(ZJ-l&methylsphaerocephalin contains the same 
ester groups as rotundin. This was demonstrated in 
the following manner: hydrogenation of 6 in the 
presence of PtO, afforded the hexahydro derivative 
(7a). Hydrogenation of rotundin (la) under the same 
conditions afforded a mixture of three substances 7a, 
7b and 8. Transformation of la and 6 into 7a indicated 
that both substances have identical stereochemistry 
at C-l, -6, -7, -8 and -10. Therefore, the second 
lactone is a germacrolide with the structure and 
stereochemistry depicted in formula 6. 

EXPERIMENTAL 

Mps are uncorr. 
Isolation of rotundin (la) and (Z)-18-methylsphaeroce- 

phalin (6). Dried and ground material (12 kg) of Tithonin 
rotundifolia (Mill) Blake (aerial part) collected in Oct. 1978 
near Huajuapan de Le6n, Oaxaca (Voucher: MEXU Reg. 
Number 291032 ARV 39) was extracted with hexane. The 
defatted plant was then extracted (3x) with CHC13 (101.) 
leaving 120 g of a dark residue. The extract was dissolved in 
C6H6 and chromatographed over Si gel (2.25 kg). The frac- 
tions eluted with C,H,EtOAc (9: 1) gave a solid substance 
which after crystallization (Me*CO-iso-propyl ether) 
afforded 458 mg of (Z)-18-methylsphaerocephalin, mp 192- 
198”, [o]: +11.3” MeOH, UV A EzEtoH 225 nm (c, 11700); IR, 
~~~~‘~crn-‘: 1760,1730,1710,1690 and 1640; MS m/z: 404 [Ml+, 
344 [M - C2H,02]+. 305 [M - CSH,OJ+, 245 [M - C2H40J+ 
and 83 [CjH,O, base peak]+. [Found: C, 64.79; H, 6.95; 0, 
2787. C22H2807 requires: C, 65.53; H, 6.98; 0, 27.69%.] 

Fractions eluted with &H,EtOAc (4: 1) afforded 7.3 g of 
rotundin, mp 255-257” (from Me2CO-iso-propyl ether), [a]g 
-259.5, IR ~~~~‘3 cm-‘: 3480, 1760, 1650, 1740 and 1720. 
[Found: C, 62.34; H, 6.64; 0, 30.82. &Hz808 requires: C, 
62.84; H, 62.84; 0, 30.44%.] 

Dihydrorotundin (4a). A soln of la (89 mg) in EtOAc 
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