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Abstract-The aerial parts of Steola sanguinea afforded four new gualanohdes and the flavone hlsptdulin. 

INTRODUCTION 

Recent reports on the chemrstry of the large New World 
genus Stevra (tribe Eupatoneae, subtrtbe Ageratmae [ 11) 
have been summarized [2] In the present article, we 
continue our study of Argentme Steuia species [3] and 
describe our work on Stema sanguznea Hieron., a taxon of 
northwestern Argentina [4]. The aerial parts yielded the 
new guatanohdes la-4 as well as the flavone hispidulin. 

formula C,,H,,ClO, while the ‘HNMR spectrum 
(Table 1) showed that our substance was the chlorine 
analogue of a diosphenolic guaranohde lb from an 
Indiana collection of Hehanthus microcephalus [S]. Other 
2-chloro-1-oxo-1(10),3-guatadienolides, though lacking 
the extended conjugation of la, have been reported from 
Trichogonra gardneri [6] and Laslolaena santosit [7]. 

RESULTS AND DISCUSSION 

Mass and ‘H NMR spectra, the latter accompanied by 
extensive decoupling which will not be discussed m detail, 
showed that a second lactone from S. sanguinea had the 
structure and stereochemtstry deptcted in 2, a formu- 
lation with which the r3C NMR spectrum (Table 2) was 

Because of the hmlted quantity (70 g) of plant material, fully m accord. Analogues of 2 differmg only’m the nature 
only small amounts of the various lactones were available of the ester group attached to C-8 have been reported 
for study. The mass spectrum of the least polar compound from Trtchogoma santosu [S], Helianthus glaucophyllus 
la indicated the presence of chlorine and the molecular and H microcephalus [Yj. 

la R = cl 

lb R = OH 

0 
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Table 1 ‘H NMR spectra of compounds l-4 (CDCI,, 270 MHz) 
-__ 

H I 2 3* 31 3fTAI 4: 4+TAI$ 

2 

3 623 hr r 

4 57 hr s 590 4 70 hr s 590 

343 dd 3 76 3 58 dd 3 76 

5 346 hrd 
(I1 5) 
484dq 
(1 I 5, 2) 

308 hrd 3 34 3 53 

6 390t 40x 4 10 

7 2 70 dddd 307 3 18 

8 

9a 

664d 

(11 5) 
629d 

(I1 5) 

551dl 5 68 5 80 

251dd 271 301 

9b 

3 54 hr d 

(10) 
408dt 

(10) 
3 16dddd 
(IO. 3 5, 3. 2) 
577dt 
(5 5. 2) 
289dd 

(15. 6) 
2 13 hr d 

(15) 
6 26 d 

(3 5) 
5 56 d 

(3) 
235 hr F 
235hrs 
6 11 dq 
(7, 1 5) 
191dq 

(7, 1 5) 
177q(l 5) 

470hrs 
3 58 dd 

(2. 1) 
325 hrd 

(IO) 
402t 

(10) 
3 03 dddd 

(10, 3, 3. 2) 
5 67dr 

(6. 2) 
266dd 

(15, 6) 
2 47 hr d 

(15) 
6 22 d 

(3) 
549d 

(3) 
184 hr s 
169s 

6 13dq 

222hrd 2 53 

353hrd 

(10) 
4 11 f 
(10) 
3 16 dddd 
(10, 3, 3, 2) 

5 Xl dr 

(6. 2) 
2 X7 dd 
(15. 6) 
ob\c obsc 

13a 203d$ 

(2) 

6 14d 6 22 6 26 d 

(3) 
5 52 d 

(31 
184hr\ 
169s 

6 13dq 

6 23 

13b 536d 5 50 551 

14s 
154 

3’ 

4’5 

5’4 

2 37 d(l) 
253d(l) 

I 78 hr \ 1 70 

164~ 1 70 

600dq 6 13 

I 70 

1 70 

6 13 

194dq 190dq 1 94 

1.81 q 176~ 1 80 
_ __- 

I 94 (ii] 

181q 

1 94 

1 80 
--___- 

*I’s (Hz) 2,3=2; 2,14= 1. 3,5= 1, 5,14= 1. 9b.14-I 

tin CDCI&D, 2 1 

$From rmxture with compound 3 

$ Intensity three protons 

The two remammg lactones, the second obtained only 
m admixture with the first, were stereoisomerlc 2-hy- 
droxy-3,4-epoxy-8-angeloxyguala- 1( lo), 1 1( 13)-dlen-6,12- 
ohdes based on the mass spectrum and the 13C 
NMR spectrum (Table 2) of the pure isomer and on 
the ‘H NMR spectra (Table 1) which differed from each 
other only m the chemical slufts of the protons attached 
to the respective seven-membered rmgs That both sub- 
stances nevertheless possessed the same relative stereo- 
chemistry at C-5, C-6, C-7 and C-8, i.e. that H-S and H-7 
were CI and H-6 and H-8 were 8, could be deduced from 
the Identical couphng constants mvolvmg the protons at 
these four centres. On the other hand, determmatlon of 
the relative configuratlons at C-2, C-3 and C-4 presented 
difficulties smce the signals of H-2, H-3 and H-15 m the 
spectra of the two Isomers were superimposed, because 
the couphng constants involving H-2 and H-3 of lsomerlc 
2-hydroxy-3,4-epoxygualan-6,12-ohdes are essentially 
identical and because exammatlon of the literature re- 
vealed considerable confusion m the assignment of 
stereochemistry to such compounds, especially when 
these also contam a l(lO)-double bond 

We base the tentative assignments shown m formulas 3 
and 4 on the followmg Information (1) In the NOE 
difference spectrum of the pure isomer 3, irradiation of H- 
2 produced a 10% enhancement of the H-3 slgnal, while 
lrradlatlon of H-3 resulted m a 6.3% enhancement of the 
H-2 resonance. Consequently H-2 and H-3 of 3 were czs. 
In the NOE difference spectrum of the 2 I mixture of 3 

and 4, these values were reduced bJ about one-third 
Consequently H-2 and H-3 of the minor isomer were 
assumed to be tram As expected, there was no difference 
rn the degree of enhancement of the H-3 resonance on 
irradiation of H- 15 since m either LX- or p-orlentatlon of 
the epoxlde rmg H-3 and H-15 are CLS (II) Reaction of 
either isomer with trlchloroacetyhsocyanate (TAI) produ- 
ced the same chemical shifts m the signals of H-2, H-3 and 
H-14. but did not slgmficantly affect the remaining 
resonances On this basis, we assume that the orientation 
of the hydroxyl group attached to C-2 IS probably the 
same m both isomers (111) The H-5 resonance of the minor 
isomer was slgmficantly downfield from the H-5 re- 
sonance of the Isomer obtamed m pure form On this 
basis, we assume that the epoxlde rmg of the minor 
isomer IS r-orientated, thus leading to expression 4 for It 
and to formula 3 for the isomer obtained m pure form 
However, this leaves unexplained the chemical shift dlf- 
ferences m the signals of H-6, H-7. H-8 and H-9 which are 
invariably at lower field m the spectrum of the presumed 
4 Conformatlonal factors m the seven-membered rmgs of 
the two isomers cannot be invoked because the coupling 
constants are the same Hence our aastgnments must 
remam tentative 

EXPERIMENTAL 

Aerial parts (70 g) of Stetm w~yurnea Hleron , collected m La 

Caldera, Ruta 68, km 1634, near Dlque Campo Alegre, Salta 



Table 2 13CNMR spectra of 

compounds 2 and 3 

(67 89 MHz,CDCl,)* 

c 2 3 

1 

2 

3 
4 

5 

6 

7 

8 

9 

10 

11 
12 

13 

14 

15 

13266s 137 42s” 

195.08 s 72 47 df 

13599dt 67 20 dt 
169 18s” 6525s 

53 24dt 52 88 dt 
79 38 dt 76 1Odt 

55 65 dt 56 70d-f 
64.48 dt 65.31 dt 
41.09 dt 38 59 tt 

146 48 s 13699s” 

134.65 s 13487s 

168 15s” 168 21 s 

120 51 t-i 11998t.t 

23 03 qt 23.59 q 
19.69 qt 1920q 

166.85 s 166.81 s 

126.91 s 126.99 s 

139.81 dt 13945s 

204oq 2042q 
1582q 1578q 

*Multiphcities estabhshed by 

DEPT pulse sequence 

tAss]gnments by smgle fre- 

quency heteronuclear decoup- 

ling 

“Assignments may be mter- 

changed 
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fractions bemg momtored by TLC. Fr 5563 which exhIbIted 

similar behavlour on TLC (hexane-Me&O 3: 2) were combmed 

(137 mg) and rechromatographed over silica gel (log, 
C,H,-Me&O 9.1, 5 ml fractions). Fr 17 gave 4 1 mg of 

la, trituration of fr 19 with Et,0 resulted m crystallization of 
10 mg of 2. 

Fr. 64-69 of the origmal chromatogram were combmed 

(0.12 g) and rechromatographed over silica gel (CHCI,) Fr. 

12-17 contamed 7.1 mg of a 2: 1 mixture of 3 and 4 Fr 18-21 

yielded 25.6 mg of 3. Fr 81-83 of the origmal chromatogram 

were combined (72 mg) and were rechromatographed over 

Sephadex LH-20 with MeOH. This yielded 5 mg of lusplduhn 

identified by comparison with an authentic sample Rechroma- 

tography of Fr 84-85 of the origmal column (53 mg) over slhca 

gel (4 g, C,H,-EtOAc 1: 1) gave m fr 14-16 3 5 mg of a crude 

sesqmterpene lactone mixture which was not identified further. 

(5R,6R)-3-Chloro-2-oxoguiu-l(10),3,7(11), 8-tetraen-6,12-olrde 

(la). Yellowish solid (no mp taken), IR vKBr cm- ’ 1744, 1688, 

1629,1566, EIMS m/z (rel. mt ) 278 and 276 (14.6 and 50 9, M+), 
263 and 261(0 7 and 2.5), 250 and 248 (14 and 2 7), 241(7 0), 221 

(35 3), 213 (100); ‘H NMR Table 1 

(5S,6R,7R,8R)-S-Angeloxy-2-oxoguala-l(l0),3,11(13)-tr~en-6, 

12-ollde (2). Crystalline sohd (no mp taken), IR vKBrcm- 1 1775, 

1716, 1687, 1640, 1619, EIMS m/z (rel mt) 342 (3.4, M+), 243 

(39 Z), 83 (44.5), 55 (100); ‘H NMR and 13CNMR Tables 1 and 

2 

[2S(7),3S(7)4R(7),5S,6S,7R,SR]-8-~ngeloY 

roxyguam-1(10),11(13)-dien-6,12-o[lde (3) Solid (no mp taken), 
IR vKBrcm-’ 3400,1771,1713, EIMS m/z(rel mt.) 360 (1 8, M+), 
260 (62.9), 242 (16.2). 83 (32 0), 55 (lOO), ‘H and 13C NMR. Tables 

1 and 2. 
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