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Abstract-The investigation of the extracts from two Tetragonotheca species collected in Mexico afforded, in addition 
to the sesquiterpene lactones repandin A-D, 12 new compounds, two of them being chloro-compounds with an ether 
ring which were present in two conformations at room temperature. The structures of these new sesquiterpenes were 
elucidated by high field NMR spectroscopic methods. 

INTRODUCTION 

The small genus Tetragonotheca (Compositae, tribe Heli- 
antheae) with four species growing in southern U.S.A. 
and in Mexico has been placed traditionally in the 
subtribe Verbesininae [l]. It was then transferred to 
Helianthinae [2] and later to the Galinsoginae [3]. So far 
the chemistry does not agree with the latter placement as 
in addition to C,,-acetylenic compounds [4] several 
melampolides have been reported [S-7] which are typical 
for representative of the subtribes Melampodinae, Cliba- 
diinae, Enhydrinae and Millerinae. We have reinvestiga- 
ted two species collected in northern Mexico and the 
results are discussed in this paper. 

RESULTS AND DISCUSSION 

The polar fractions from the aerial parts of T. repanda 
Buckl.) Small. afforded, as reported previously, repandin 

A-D (la-ld) [6] and some widespread compounds (see 
Experimental). Furthermore, the melampolides le-lg, 2a, 
3b and the cyclic ether 4a were isolated. The polar parts of 
the extract of the aerial parts of T. ludouiciana (T. et G.) 
Gray also afforded the same lactones except lg but also 
lh, li, 2b, 2c, 3a and 4c as well as the eudesmane 
derivative 5. 

The structures of le-lh was deduced from the 
‘HNMR spectra (Table 1) which were close to those of 
compounds la-ld. The changed nature of the oxygen 
functions followed from the typical ‘H NMR signals. The 
chemical shifts of H-8 and H-9 indicated that the un- 
saturated ester group was always at C-8. This was 
established in the case of lb by selective INEPT which 
connected H-8 and H-9 with the corresponding ester 
carbonyl. In the spectrum of lg the presence of a free 
hydroxy group at C-9 caused, as expected, a considerable 
up field shift both of H-9 and H-8. The ‘HNMR spec- 
trum of li (Table 1) showed the absence of an ester group 
at C-9. The low field signal around 66.0 therefore was 
replaced by multiplets at 62.96 and 2.61. For the 8- 
desacyl-9-desacyloxy derivative of la-li we propose the 
name repandanolide. 

The ‘H NMR spectra of 2a-2c (Table 1) differed signifi- 
cantly from those of the repandins. The nature of the 
oxygen functions at C-8 to C-10 followed from the 
characteristic signals. A pair of doublets at 62.51 and 2.45 
with a 5 Hz coupling constant indicated the presence of 
4,15-epoxides of la, lb and le. If biogenetic consideration 
were valid the stereochemistry at C-4 was supported by 
the conformation of lb which followed from the observed 
NOE’s. Especially strong effects between H-15’, H-5 and 
H-7, between H-15, H-l and H-3c(, between H-9, H-28 
and H-6, between H-6, H-28, and H-9, as well as 
between H-2fl, H-6 and H-9, showed that both C-14 and 
C-15 were below the plane. In agreement with this a fi- 
configuration was deduced from the observed NOE’s for 
the epoxides. Thus clear effects were visible between H-15 
and H-5, between H-2P and H-6, as well as between H-9/l, 
H-6 and H-2fi. The ‘%NMR spectrum of 2a (Table 2) 
supported the structure. 

The ‘HNMR spectrum of 3a (Table 3) was in part 
again similar to that of lc. However, the exomethylene 
signals were replaced by a pair of partly overlapped 
double doublets around 63.50 indicating the presence ofa 
hydroxymethylene group. Spin decoupling led to the 
complete sequence. The NOE’s required an a-orientation 
of this hydroxymethylene group and a conformation very 
close to that deduced for la and 2a, however, with C-15 
being more quasi-equatorially orientated. Thus clear 
NOE’s were observed between H-4 and H-6, between H- 
7, H-5c(, H-8 and H-13’, between H-6, H-4 and H-9, as 
well as between H-9, H-6 and H-2/?. The chemical shifts of 
H-8 and H-9 agreed with the proposed relative position 
of the ester groups. The spectrum of 3b differed from that 
of 3a 
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Table 4. ‘H NMR spectral data of compounds 4a-4c (400 MHz, CDCI,, d-values) 

H 4a1 4a, 4b; 4bt 4c, 4% 

1 4.52 dd 

5 4.04 br d 
6 4.78 dd 

7 3.77 br s 
8 5.21 brd 
9 5.45 br d 
10 2.81 brd 
13 6.45 d 
13’ 5.83 d 
15 3.74 d 
15’ 3.53 d 
OMe 3.69 s 
OR 6.4Oq 

4.27 AB syst. 
2.04 br d 

OR’ 2.70 qq 
1.29 d 
1.25 d 

4.91 brddd 4.57 dd 4.92 br ddd 
3.82 d 5.35 br d 5.14 brd 
4.74 dd 4.79 dd 4.80 dd 
4.33 dddd 3.77 br s 4.35 dddd 
6.37 dd 5.21 brd 6.32 dd 
5.23 br d 5.41 brd 5.17 brd 
2.73 br s 2.89 br d 2.76 br s 
6.42 d 6.42 d 6.40 d 
5.97 d 5.81 d 5.96 d 
3.75 d 3.47 d 3.52 d 
3.68 d 3.42 d 3.48 d 
3.81 s 3.69 s 3.81 s 
6.37 q 6.60 q 6.51 q 
4.14 AB syst. 4.86 brd 4.70 br d 
1.99 brd 4.68 brd 4.53 br d 

2.14 brd 2.08 br d 
2.48 qq 2.70 qq 2.48 qq 
1.11 d 1.29 d l.lOd 
1.07 d 1.25 d 1.06 d 

4.54 dd 

4.02 d 
4.73 dd 

3.75 br s 
5.20 br d 
5.44 brd 

2.82 br d 
6.43 d 
5.80 d 
3.73 d 
3.52 d 
3.68 s 

6.40 q 
4.25 AB syst. 

2.03 br d 

2.51 ddq 

1.75 m 

1.55 m 

1.23 d 
0.96 t 

4.89 br ddd 
3.82 d 
4.75 dd 
4.34 dddd 
6.36 dd 

5.19 brd 

2.73 br s 
6.41 d 
5.96 d 
3.74 d 
3.68 d 
3.80 s 

6.38 q 
4.12 brs 
1.99 brd 

2.29 ddq 

1.56 m 

1.32 m 

1.04 d 
0.79 t 

*OAc 2.13 s. 2.08 s. 

t OAc 2.14 s, 2.07 s. 

J[Hz]: Compounds 4a,, 4b, and 4c,: 1,2=7; l,lO=ll; 5,6=10; 6,7=7,13=2.5; 7,13’=2; 8,9=5; 15,15’ 

= 11.5; Compounds 4a,, 4b, and 4c2: 1,2 = 1,10=2; 1,2’=9; 5,6= 10; 6,7 = 3; 7,8=2; 7,13 =2.5; 7,13’=2; 8,9 

= lo; 15,15’= 11.5. 

431,429 [M - RCO,H] ’ (42, 100). Acetylation (Ac,O, DMAP, 
CH,Cl,) afforded the diacetate 4b. 

Tetragonolide-[2-methylbutyrate] (4~). Colourless oil; 

IR vi:: cm-‘: 3600 (OH), 1780 (y-lactone), 1730 (CO,R); MS 

m/z (rel. int.): 443.147 [M -OCOR]+ (7) (C,,H,,O,Cl), 442 [M 

- RCO,H] + (14), 407 (443 - HCI] + (4), 393 [442 -CH,Cl] + (3), 

99 [RCO]+ (57), 85 [RCO]’ (50), 57 [SS-CO]’ (100); [a];*’ 
- 67” (CHCI,; c 0.5). 

2a-Hydroxy- 15-oxo-eudesma-4,1 l( 13)-diene (5). Colourless oil; 

IR ~2:: cm-‘: 3600 (OH), 1670, 1615 (C=CCHO); MS m/z (rel. 

int.): 234 [M]’ (44) (C,,H,,O,), 216 [M-H,O]’ (lOO), 201 
[216-Me]+ (97), 187 [216-CHO]+ (62), 131 (53), 107 (60), 105 

(53), 91 (68); [xl;@+ 51” (CHCI,; c 0.7); ‘H NMR (CDCI,): 6 1.37 

(br dd, H-la), 1.85 (ddd, H-l/?), 3.96 (dddd, H-2), 1.93 (ddd, H-~GL), 

2.88 (dddd, H-3p), 3.37 (m, H-6& 2.09 (m. H-6/?, H-7), 1.68 (m, H- 

8), 1.51 (br dd, H-9a), 1.80 (ddd, H-9P), 4.78 (br s, H-12), 4.77 (br s, 
H-12’), 1.77 (br s, H-13), 1.24 (s, H-14), 10.18 (s, H-15); J [Hz]: 

la,l/l= la,2= 12.5; lfi,2=3.5; 18,3/?=2.5; 2,3a= 10; 2,3/?=5.5; 

3a,38 = 17; 8a,98 = Sg,9p = 3; 88,9a = 9a,9fl= 13. 
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