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Abstract-The aerial parts of Tithonia rotund#blia afforded, in addition to two known sesquiterpene lactones. eleven 
new ones, seven germacranolides and four eudesmanolides. The structures were determined by ‘H NMR spectroscopy. 

INTRODUCTION 

Several species from the genus Tithonia (tribe 
Heliantheae, subtribe Helianthinae) have already been 
investigated chemically. Most of them afforded 
germacranolides with a 3,10-oxygen bridge [l-7] and 
widespread acetylenes [8]. 7: rotund$oliu (Mill.) Blake 
also has been investigated and the presence of tagitinin D 
is reported [ 1,3]. An investigation of material from Brazil 
afforded, in addition to 8b-angeloyloxyreynosin (8) [9] 
and leptocarpin (14) [lo]. seven new germacranolides 
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(l-7) and four eudesmanolides (9,10,12 and 13). Though 
these lactones are different from those reported before 
from this genus, they are related to those typical for the 
subtribe. 

RESULTS AND DISCUSSION 

The Et,O-petrol extract of 7: rotundijdia afforded 
germacrene D, caryophyllene, phytol and a complex 
mixture of sesquiterpene lactones. which could be 
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separated by repeated TLC, in part with silver nitrate 
coated plates only. Careful ‘H NMR investigations, 
especially spin decoupling, led to the structures I-10 and 
12-14,s [9] and 14 [lo] as described previously. The ‘H 
NMR data of l-5 are very similar (Table 1). The presence 
of a 6,12-rrans-lactone was indicated by the broadened 
doublet around 6 54ppm (J = 10Hz) and a double 
doublet at about 5.13 (J = 10, 9Hz), while the S/G 
orientation of the ester residues followed from the 
couplings of 8-H (J,.s c 1 Hz). The l,lO-epoxide caused a 
typical double doublet at 1-H between 2.77 and 2.90 ppm 
(J = 2Hz), depending on the substitution at C-14. The 
nature of the ester parts easily could be deduced from the 
‘H NMR data. Also the substitution at C-14 clearly 
followed from the corresponding doublets in the spectra 
of 3-5. The hydroxy group in 3 caused an additional 
splitting of these signals. Acetylation afforded 4. The 
compound without substitution at C-8 and C-14 we have 
named tithifolin. 

The ‘H NMR data of 6 are very similar to those of 
eupaserrin [l 11, which differs in the ester part only. The 
introduction of the 14-acetoxy group (7) led again to the 
appearance of two doublets for 14-H (Table l), while the 
other signals were very similar to those of 6, indicating 
identical stereochemistry. 6 and 7 are derivatives of 
eupatolide. The ‘H NMR data of 9,lO and the acetate 11, 
obtained by acetylation of 9, as well as those of 12 and 13 
(Table 2) clearly showed that trans-eudesman-6,12-olides 
are present. In the spectra of 9-11 a typical triplet at 
4.4 ppm (J = 10 Hz) was visible, while those of 12 and 13 
displayed a broadened doublet at 5.12, due to the 

homoallylic coupling with 3- and 15-H. The S/I- 
orientation of the ester groups could be deduced again 
from the observed couplings, which were the same as 
those in 8 [9] and similar compounds. Also the equatorial 
orientation of the 1-hydroxy group followed from the 
observed couplings (.I = 11,5 Hz), while the nature of the 
ester groups and the position of the double bond could be 
assigned by the typical signals (Table 2). While 9 and 10 
are balchanin derivatives, 12 and 13 are substituted 
arbusculins B. 

If we look at the structures isolated from this species it is 
probable that 1 is the precursor, of course, of 2-5, but also 
of &lo,12 and 13.14 is the only lactone, which is closely 
related to the lactones isolated before from Tithonia 
species. By a lack of 3-hydroxyl the epoxide ring could be 
opened to form the typical 3, lo-oxygen bridge. Lactones 
related to 6 are reported from Hrlian thus [ 12,131, which is 
placed in the same subtribe, as well as from 
Tetragonorheca, which contains melampolides [ 141. 
Surely further species should be studied to see whether the 
lactones isolated now are more widespread or not. 

EXPERIMENTAL 

‘H NMR: 270MHz, TMS as int. standard, MS: 70eV, direct 
inlet; Cl. isohutanr; optical rotation: CHCl,. The air-dried aerial 
parts collected in north eastern Brazil (voucher KMK 7996) 
were extracted with Et,OPpetrol at room temp. and the resultmg 
extract was separated by column chromatography (SiO,, act. 
Grade II ). With petrol 1Omg caryophyllene and 2 mg germacrene 
D were eluted and with Et,O-petrol (1: 3). 15 mg phytol. The 

Table 2. ‘H NMR spectral data of compounds 9-13 (270MHz, TMS as internal standard, CDCl,) 
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1-H 

2-H 

3x-H 
3B-H 

5-H 
6-H 
7-H 
8-H 

9a-H 
9/1-H 

13-H 
13’-H 

14-H 
15-H 

OCOR 

OAc 

3.68 hr. dd 

2.45 m 

5.37 hr. s 3 

2.3 m 2.3 WI 
4.42 dd 4.45 dd 
2.83 dddd 2.82 m 
5.83 dd 5.93 m 

1.58 dd 
2.38 dd 

1.63 dd 
2.32 dd 

6.17 d 
5.47 d 

6.16 d 
5.45 d 

1.08 s 
I .89 hr. .\ 

1.11 s 
1.89 br. ., 

6.11 qq 
1.99 dq 
1.85 dq 

3.04 y 
1.30 d 
1.54 s 

3.70 hr. dd 

2.45 m 
i 

4.90 dd 

2.5 m 

2.3 m 

5.37 hr. s 

2.3 m 
4.40 dd 
2.81 dddd 
5.78 dd 

1.59 dd 
2.14 dd 

6.17 d 
5.45 d 

1.14 s 
1.90 hr.s 

6.12 qy 
2.00 dy 
1.85 dq 

2.06 s 

3.56 hr. dd 

1.65 nz 

2.16 m 
2.25 m 

- 

5.12 hr. d 
2.95 dddd 
5.85 dd 

1.64 dd 
2.42 dd 

6.25 d 
5.55 d 

1.25 s 
1.90 hr. s 

6.10 yq 
1.99 dy 
1.86 dq 

3.57 br. dd 

1.65 m 

2.15 m 
2.25 m 

5.11 br. d 
2.95 dddd 
5.93 dd 

1.62 dd 
2.34 dd 

6.24 d 
5.52 d 

1.28 s 
1.89 hr..s 

3.04 y 
1.29 d 
1.55 s 

J(Hz):9-11:1,2c(=6.5;1,2~~=9;5,6=6,7=11;7,8- 3;7,13 = 3.5;7,13’ =3:8,9x = 3.5:8.9[1 = 2; 
12-13: I. 2r = 5: I, 2,/I = 11: 6, 7 = II; 7, 8 = 3; 7. 13 = 3.5: 7. 13’= 3; 8. 91) = 2. 
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polar fractions (Et?0 and Et,0 ~MeOH. 1O:l) were further 

separated by TLC (SiO,, GF 354). The less polar part on 
repeated TLC (CHCI,$ MeOH, 1OO:l ) afforded 2mg 1, I mg 9. 
1 mg 12 and 4 mg 14, while the more polar fractions yicldcd 011 
repeated TLC (CHCI,- MeOH. 30:1)2mg2.5mg3.81ng4.2 mg 
5. 3 mg 6,4 mg 7.2 mg 8.0.5 mg 10 and 0.5 mg 13. IO and I3 could 
be separated by &NO,-coated SiO, only. 

X/~-An~r/(~~~/f~~~rirh/~v/ir~ (1 1. Colourless gum. IR I,:,:,,‘. cm ’ : 
17X0 (;-lactonel. 1715 (C‘=C‘CO,R), MS nl c (rel. lnt.): 346.17X 

(M ‘, 0.3) (CL<,HZc,O<). 246 (M - R(‘O,H. 9). X3 IC,H.CO 
100). 55 (8.3 - CO. Xi) 

58’) 
:y1:, = 

57x 546 336 “ln I 
-c x.0 + 15.0 +~ 18.0 1 1x.0 

I( =Oll 

X/I-il,~gc,/f~~,/~~~? - I4-/~~~t/~~o\-~ti1/~~/~~/irr (3). Colourless gum. IR 
v;,y;-’ cm ’ : 3620 (OH). 1770 (;,-lactonr). 1730 I(‘=-C‘CO~R ), MS 
n~:c’ (rel. int.): 362.173 (C‘Z,IH,,O,,, 0.5). 261 (M -- RC‘O,H. I I. 

244 (262 - H,O. 3). X3 ((‘,H.C‘O-. 100). 55 1x3 ~ CO. 52). 

CI/i-A/lgr,lo~,lo~~,- I4-~cefo,i rilhifolir~ (4). Colourless crq stala. 
mp 192 I96 (EtzOl. 1R v:,,:,“~ ~“7 s : I770 (;,-lactone). I740 
(OAc), 1720. 165O(C=CC’O,RI. MS 111 ~~(rcl.int.~:404.lS4(M ‘1 

0.5) (C,,H,,O, t. 344 (M .- HOAc, 0.5). 304 (M -- AngOH, 0.5). 
244 (304 - HOAc. 61. X3 (C,H-(‘0 IOO), S5 (X3 -- CO. 98). 

X/i- [2.3-Epc’r~~-7-,,lcl/l!~/hIlr~~~~i~~ yrj- 14-trc~crcJ.~~~tir/lr/o/i,7 (5). 
Colourlesscrqstals.mp lY7 102 (El,(~). IR I~,~,~~c”~ ‘: 1780 (;I- 
lactonel. I745 (OAc. COLR I. MS ~1.c (rel. int.1: 420 17X (M ’ 1 ) 
(CZ,H,,O,), 3’0 (hl -~ RCO,H. 21. 57 (1001. 

2r-~~~~l~ou,~rrptrro/it/r X-O-~r~,qc~/~lre (6). C‘olourless gum. IR 
r;,;; ’ cm ‘: 36lO(OH). 17X0 (;,-lacxone). 1725 ((‘==C‘COZR). MS 
~n,r(rel.int.):746.17X(M ‘,0.5)(C,,,t-11,,0,).Z4htM - RCO,H, 
IO). 21X (246 - H20. 51, X3 (C,H-CO ‘. 100). .sS (X.7 CO, 571. 
Cl: 347 tM t I. II). 247 IM A I RCO,H. 1001. 37’) 
(247 ~- H@ X2). 

[r]i4 .= sx9 57X 546 436 nm 

+ 13.3.3 + 140.0 i- 160.X +?I”).? 
(c = 0.12). 

Zr-fl~~rlw~y- I I-[rc,~fro.\-~cuputolftle X-O-tr1rgri0rc (7). Colour- 
less gum. IR I,;,::-’ cm ” 1600 (OH ), I780 (;,-lactone). 1740 

(OAc). 1720 (C=(.vC02R~. MS 111 c’ (wl. i”t.): 362.163 

(Ca,Ha,Ow M -- ketcnc. .3). 344 IM HOAc. ?I. 303 
(M -~ AngOH. I ), 244 (304 HOAc). ‘76 (233 I-1,0). 83 
(C,H:CO’. 100). 55 (83 ~- CO, 671. Cl: (M - 1. 6X). 3115 
(M + I ~~ AngOH. 31). 2-15 (305 -- HOAc. 1001. 

5x9 
irri:, = 

57X 546 436 nm 

t hi-l t67.7 +7X.0 + 144.9 
,c =0.3). 
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