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Abstract-The extract of the aerial parts of I/lguiera syloat~~ gave, m addition to known heliangolides, four new 
heliangolides related to 1-desoxyniveusm A and one to 11,13-dlhydrofurohehangolide as well as three gualanolides, 
two of them derived from arblglovin and one from estafiatin. Furthermore, two unreported geranyl nerol derlvatlves 
were isolated. The structures were elucidated by high field NMR spectroscopy 

INTRODUCTION 

Many species from the large New World genus Vlguiera 
(tribe Hehantheae) have been studied chemically. Most 
widespread are heliangolides, especially those with a 3,10- 
oxygen ring [l]. However, other sesquiterpene lactones 
as well as kaurane and geranyl nerol derivatives have 
been reported. We have now studled a species from Costa 
Rica. The results are discussed in this paper. 

RESULTS AND DISCUSSION 

The extract of the aerial parts of Viguiera syluatica 
Klatt. gave ent-kauremc acid and the known heliangoli- 
des leptocarpm [2], 5 [3], 6 [4] and 7 [S] as well as 1-4 
and 8 Furthermore, the gualanolides 9-11, the geranyl 
nerol derivatives 12 and 13 as well as the phenylalanine 
derlvatlves 14 and 15 [6] were isolated. 

The structure of 1 followed from the ‘HNMR spec- 
trum (Table 1) which was similar to that of 5 [3]. The 
molecular formula (C,,H,,O,) and the missing low field 
signal for H-l indicated that the compound was l- 
desoxyniveusm A. The absence of the signals of H-l and 
downfield shift of the signals of H-2 showed that lactone 2 
was the 1-0x0 derivative of 1. 

The ‘H NMR data of 3 (Table 1) were close to those of 
the corresponding lsobutyrate [7] where the stereo- 
chemistry was established from the results of NOE 
measurements. 

The ‘H NMR spectrum of 4 (Table 1) was similar to 
that of tagitmin B which IS the corresponding 8-0- 
isobutyrate [8]. The stereochemistry was confirmed by 
the observed NOE’s between H-14 and H-la, between H- 
2 and H-lcr as well as between H-8 and H-7 which 
required crs-orientation of H-14 and 2-OH as well as of 
H-7 and H-8. 

The ‘H NMR spectrum of 8 (Table 1) was very close to 
that of 6 [4]. However, the presence of the corresponding 
1 lb,l3-dlhydro derivative followed from the replacement 
of the exo-methylene proton signals by a methyl doublet. 

The structure of 9 was deduced from the molecular 
formula (C,,H,,O,) and from the ‘HNMR spectrum 
(Table 2). Spin decouplmg indicated that a 12,6a-guaian- 

olide must be present with an angeloyloxy group in the 
8/3-position. The chemical shifts of H-l and H-5 required 
neighbouring sp2 carbons and that of H-14 a hydroxy 
group at C-10. The absence of a H-3 signal indicated, in 
agreement with the molecular formula, the presence of a 
further hydroxy group at C-3. The stereochemistry was 
confirmed by the observed NOE’s [between H-14, H-6 
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Table 1 ‘H NMR spectral data of compounds I-4 and 8 (400 MHz. CDCI,, 
J-values) 

H 1 2 3t 4 8: 

1 230m(ZH) 
2 

2’ 

5 
6 
7 
8 
9 
9 
13 

13’ 
!.4. 
15 
OAng 

2 14m 

153m 
5 60 m 

5 43 ddq 
4 14dddd 
5 60 m 
206dd 
199dd 

6 26 d 
561 d 
!. 52 
185dd 

605w 
191 dq 
1 75 dq 

3 17d 
270d 
570dq 
5 10ddq 
3 63 dddd 
5 34 ddd 
2 34 dd 
230dd 
635 d 
5 76 d 
!.52<. 

1 94 dd 

6l3q4 
195dq 
181 dq 

__.__ 

tOMe 340s 

fH-I1 261 dq 

404dd 
261 dd 
2OOd 
5 65 dq 
5 42 ddq 
4 14 dddd 
5 67 ddd 
2 15dd 
185dd 

6 26 d 
5 60 d 
114 C 
182dd 

605qq 
191 dq 
I 74 dq 

2 30 m (2H) 

4 32 d 

5 96 dq 
5 70 ddq 
4 17dddd 
5 63 ddd 
2 67 dd 
1 97 dd 
625d 1, 
559d J 
!. 50. c 
1 Y5dd 

602qq 
1.90 dq 
I 73 dq 

5 56 F 

5 92 dq 
5 16 ddy 
2 Xl ddd 
5 11 ddd 
2 52 dd 
2 lldd 

132d 

i.u.tz\ 
2 07 dd 

615qq 
1 9x dq 
I 82 dq 

J [Hz] 5.15=6,15=18,20=19.20=1 5. 18,19=7, compound 1 5,6=6.7 

=35, 7,8=65, 8,9==11, 8,9’=5, 9,9’=145, compound 2 2.2’=195, 5,6==65. 

7,8=2, 7,13=25, 7,13’=22, 8,9=35, 8,9’=4, 9.9’=17. compound 3 5.6 

=6,7-4;7,8=8,9’=45,7,13=27,7,13’=24,8,9=I1,9.9’=14S.compound4 

1,2=5.5, 5,6=2, 6,7=4, 7,8=8,9=45, 7.13=25. 7.13’=22, 8.9’=11. com- 

pounds 5,6=25,6,7=2,7,8=6.7.11=85,8,9=5,89’=3.99’=lS, 11 13=8 

12 A6 13 A’(“‘, 6-0x0 

I;HCOPh 

14 R = AC 1s R = COPh 

12Ac and 13Ac are the corresponding tetraacetates 

Table 2 ‘H NMR spectral data of compounds 9-11 

(400 MHz. CDCI,. J-values) 

H 9t 10 11: 

1 

5 

6 

7 

8 
9 

9’ 

13 

13’ 
14 

15 

OAng 

2 95 hr d 
3 20 ddy 
4 67 dd 
3 14 dddd 
5 79 ddd 
2 34 dd 
2 08 hr dd 
6 36 d 
5 65 d 
119h,\ 
2 25 d 
60944 
I 95 dy 
I 78 dq 

341 hrd 
401 dd 
3 15 dddd 
5 76 ddd 
2 92 dd 
2 76 hi- d 
6 25 d 
5 54 d 
2 39 \ 
2 23 d 
6 10 qq 
189dq 
175dy 

2 23 dddd 
250dd 
4 33 dd 
4 08 dddd 
5 66 ddd 
2 43 ddd 
1 64 dd 
6 27 d 
545 d 
I 29 , 
1665 
605qq 
I92dq 
1 19 dq 

(15%)andH-9fl(3%);H-15andH-6(3%),H-l,H-5(5%) 
and H-9cr (2%); H-8 and H-7 (6%)]. A correspondmg S/I- 
tlgloyloxy derivative with a 14a-methyl group has been 
Isolated from a Pwahnopsa species [9]. The ‘H NMR 
data of both compounds were, despite the differences due 
to different ester groups, almost identical, thus the stereo- 
chemistry of tlglate should be revised though the authors 
stated that no NOE were observed between H-14 and H- 
6 Perhaps this lactone also has a 14,CCmethyl group as the 
‘H NMR data are almost ldentlcal The ‘H NMR data of 

t3-OH 5 46 hr +. IO-OH 4 93 hr 7. $ H-2 2 09 and 
15ldd.H-3335hr~ 

J[Hz] Compound9 1,5=65,5,6=I1.5,15=15, 

6,7=95,7.8=2, 7.13=33,7,13’=3,8,9=4,8,9’=35, 

9.9’ = I5 5.9’,14 -0 5, compound 10 5,6 = 6,7 = 10; 5.15 

=l 3.7.8=8.9’=:1 S.?.l3=3,7.13’=27,8,9=65,9,9’ 

~15, compound 11 1.2=65 1,2’=11, 1.5=75, 1,9 
=13, 2.2’=135. 5,6=1l. 6,7=9, 7,8=4, 7,13=35, 

7.13’=3, 8,9=8.9’=8 5. 9.9’~ 15. OAng 3’.4’=7. 3’,5’ 
=4’,5’= I 5 
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10 (Table 2) differed from that of 9 by the absence of a H-l 
signal. The downfield shift of H-5 and H-14 indicated the 
presence of a l(lO)-double bond. Accordingly, the data 
were similar to those of the corresponding isobutyrate 
c71. 

The ‘HNMR spectrum of 11 (Table 2) indicated the 
presence of a guaianohde related to estafiatin [lo] where 
the exomethylene at C-10 was replaced by a hydroxy and 
a methyl group. Furthermore, agam a 8/?-angeloyloxy 
residue had to be proposed. The stereochemistry was 
deduced from the NOE’s [H-14 with H-l (7%) and H-2a 
(7%) as well as H-15 (6 1.66) with H-3 (7%). The seven 
ring conformation followed from the W-coupling be- 
tween H-l and H-9~ requiring a lop methyl. A related 
lactone with changed configuration at C-8 was isolated 
from an Eremanthus species [ 1 l] 

The structures of the dlterpenes 12 and 13, which were 
isolated as their tetraacetates (12Ac and 13Ac), were 
established by ‘H and ’ 3C NMR spectroscopy (Table 3). 
In the spectrum of 12Ac the signals of two olefinic 
methyls and four acetoxymethylenes were visible. The 
relative position of these groups could be determined by 
spm decoupling and the NOE’s. Effects were observed 
between H-l and H-4, H-18 and H-9; H-16 and H-14; H- 
17 and H-13; as well as between H-19 and H-5. These 
effects indicated the presence of a geranyl nerol derivative 
with oxygen functions at C-16, C-18 and C-20. A related 
compound with a hydroxy group at C-17 has been 
isolated from a Cronqutstianthus speaes [12]. A further 
one with an additional oxygen function at C-19 1s also 
known [13] The 13CNMR spectrum of 12Ac agreed 
with the proposed structure. 

The ‘H and 13CNMR spectra of 13Ac (Table 3) clearly 
showed that this dlterpene was a tetraacetate where one 

Table 3 ‘H NMR and “CNMR spectral data of compounds 

12Ac and 13Ac (CDCl,, d-values) 

H 12Ac 13Ac C 12Act 13Ac$ 

1 
2 
4 

5 

6 

8 

9 i 
10 
12 

13 1 
14 

16 

17 

18 

19 

20 

OAc 

463d 467d 1 

5 62 hr t 5 65 hr t 2 

2 15m 
2441 3 

282t 4 

5llhrt - 5 

2 15m 
2.32 hr t 6 

221m 1 

5 39 hr t 540hrt 8 

215m 
1 

9 
215m 1o 

544hrt 543hrt 11 

444hrs 5.45 hr s 12 

1 65 d 165 d 13 

4 59 hr F 458 hr s 14 

159d 
6.01 hr s 15 

576hrs 16 

453d ‘453hrs 17 
209s 208s 18 

2.07 s 207s 19 

206s 2 06 s (6H) 20 

2055s 

619 61.8 

1223 123 7 

1357 133.9 

28 6 230 

263 360 

123.4 2000 

1332 147 7 

39 6 310 

269 26 6 

1304 1247 

139.5 1384 

34 6 346 

26.5 264 

129.0 1289 

130.4 130.5 

70 2 703 

14.0 140 

60 5 60.4 

160 1302 

670 669 

tOAc 171 1, 1710, 1709, 170.7,2x210,2x20.9 
:OAc 171 04; 171 00, 170.85, 170 63,21.01, 20.98; 2096; 20.93 

J [Hz] 1,2=5,6=9,10=13;14-7, 2,20=6,19=4,17-l. 

olefinic methyl was replaced by a methylene group. 
Furthermore, the presence of a keto group followed from 
the 13C signal at 6200.0 and the triplet at 62.82 m the 
‘HNMR spectrum. Spin decoupling indicated that the 
keto group was at C-6 and the NOE’s showed that the 
double bonds had the same configuration as in 12Ac and 
that the acetoxy groups were at C-l, C-16, C-18 and C-20 
(effects between H-l and H-4; H-18 and H-9; H-20 and H- 
2; H-16, H-14 and H-17; H-4, H-l and H-20). The roots 
gave only ent-kaurenic acid 

The chemistry of this species agam showed that the 
genus can be characterized by the occurrence of heli- 
angolides with a 3,10-oxygen bridge and by diterpenes of 
the kaurane and geranyl nerol type. The isolated guaian- 
ohdes are most likely less characteristic as they have been 
reported only from a few species. The placement of the 
genus m the subtrlbe Hehanthinae [ 14, 151 IS supported 
by the chemistry as such compounds are also reported 
from many other genera of this subtribe. 

EXPERIMENTAL 

The MeOH-Et,O-petrol (1: 1.1) extract of the aenal parts 

(886 g, collected m February 1988 m Llano Grande de Cartago, 

Costa Rica, voucher 103516, deposited m the Herbanum of the 
University of Costa Rica) was first separated by CC and further 

by TLC and HPLC as reported previously [16]. The first CC 

fraction (Et,O-petrol, 1 9 to 1: 1) gave 480 mg ent-kauremc acid 

The next ones with Et,0 and Et,O-MeOH (9 1) were separated 

again by medium pressure chromatography (MPCC) (slhca gel, 

43o-60~) affordmg 1 6 g 6 and mixtures Parts of It were 

separated by TLC and HPLC (always RP 8, flow rate, 3 ml/mm). 
The most polar fraction (MeOH-Et,O, 1 1) was first acetylated 

(Ac,O, DMAP, CHCl,) and then also separated by HPLC 

(MeOH-H,O, 17.3) Fmally (calculated from the parts which 

were separated, condltlons m parenthesis, HP1 MeOH-Hz0 7 3, 
HP2 3.1, HP3 4 1, HP4 13 7, HP5 3 2, HP6 17 3) 258 mg 

leptocarpm, 9.3 mg 1 (HPl, R, 13.5 mm), 165 mg 2 (HP3, R, 

4 1 mm), 1 7 mg 3 (HP2, R, 10 4 mm), 4 6mg 4 (HP5, R, 4 3 mm), 
86mg 5 (HP4, R, 74mm), 16g 6, 71g 7, 19mg 8 (TLC, 

Et,O-petrol, 1 1, 5 x, R, 0 66). 439 mg 9 (HP3, R, 4.1 mm), 

2.5 mg 10 (TLC, Et+petrol, 5 x , R, 0.59), 11 6 mg 11 (HP4, R, 

10 0 mm), 320 mg 12Ac (HP6, R, 7 7 mm), 400 mg 13Ac (HP6, R, 

6.2 mm), 22 mg 14 and 2 5 mg 15 were. Isolated The roots (200 g) 

gave only ent-kauremc acid (30 mg) Known compounds were 

Identified by comparing the 400 MHz ‘H NMR spectra with 

those of authentic material 
I-Desoxymveusm A (1) Colourless gum, IR v$:‘~, cm-‘. 3600 

(OH), 1775 (9-lactone), 1710 (C=CCO,R), MS m/z (rel. mt.). 
362 174 [M]’ (5) (talc for C,,H,,O,: 362 173), 344 [M 

-H,O]+ (1 5). 262 [M-RCO,H]+ (4), 83 [RCO]+ (100). 

1-Oxo-1-desoxynrueusln A (2) Colourless gum, IR vC,F’I, 
cm-’ 3600 (OH), 1770 (y-lactone), 1720 (C=CCO,R); MS m/z 

(rel mt ). 376.152 [MI’ (1.2) (talc. for C2,,Hz40,. 376.152), 358 

(0 3), 276 (2), 83 (lOO), [a]k40 -67 (CHCl,, c 0.15) 
lP-Methoxy-1-desoxynlueusln A (3) Colourless gum; IR 

v~~~‘.crn-‘. 36OO(OH), 177O(y-lactone), 1715(C=CCO,R),MS 
m/z (rel. mt ). 392.184 [M]’ (5 5) (talc for CzLHz807 392 183), 

374 (l), 292 (2 5). 83 (100). 
2/I-Hydroxy-1-desoxymueusm A (4) Colourless gum, IR v~~~‘~, 

cm-’ 3600 (OH), 1770 (y-lactone), 1720 (C=CCO,R); MS m/z 

(rel. mt.). 378.168 [M]’ (talc for C,,H,,O, 378 168), 360 (0 S), 
278 (0.7), 260 (3), 83 (lOO), [a]i“P’ -24 (CHCl,; c 0 17) 
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Desacylcrlrarm angelate (8) Colourless gum, IR v~$!“, cm- ’ 
1770 (y-lactone), 1710 (C=CCO,R), 1670 (C=CC=O), MS m/z 
(rel mt ) 360 157 [M]’ (28) (talc. for &H2,0,- 360.157), 260 

(2) 83 (100); [a]i4’ + 30 (CHCI, 1 c 0 04) 
3,lOa-Dthydroxy-8P-angeloyloxyarbrglovln (9) Colourless 

gum, IRv$~~“, cm-’ 3500 (OH), 1785 (y-lactone), 1720 

(C=CCO,R), 1660 (C=O), MS m/z (rel mt) 376.153 CM]’ (3) 

(talc for CzoH,,O, 376 152), 358 (3), 276 (6), 258 (ll), 83 (100) 

3-Hydroxy-88-anyeloyloxy-l,lO-dehydroarbtg~outn (10) Col- 

ourless gum, IR Y$‘~‘~, cm- l. 3600 (OH), 1780 (y-lactone), 1720 

(C=CCO,R), MS m/z (rel mt) 358 142 [M]’ (7) 258 (18) 83 

(loo), CmliY - 36 (CHCI,, c 0 31) 

lOa-Hydroxy-8~-angeloyloxy-10,14-drhydroestafiatrn (11) 
Colourless gum, Irving”, cm-‘: 3600 (OH), 1765 (y-lactone), 

1710 (C=CCO,R), MS m/z (ml mt ), 362 173 CM]’ (1) (talc for 

Cz,,H,,O, 362 174), 262 (3) 244 (5), 83 (100) [a]? -14 
(CHCI,, c 0 1) 

16,18,20-%hydroxygeranylnerol(fZ) Isolated as Its tetraacet- 
ate 12Ac; colourless gum; Irving”, cm-’ 1735 (OAc), MS m/z 
(rel mt) 447 [M-OAc]+ (0 7), 386 246 [M-2xHOAc]+ (4 5) 

(talc. for C24H3404 386 245), 326 (7 5), 266 (II), 133 (86), 105 

(100) 
16,18,20-Trthydroxy-6-oxo-7,19-dehydro-6,7-dzhydrogeranyl 

nerol (13) Isolated as Its tetraacetate 13Ac; colourless gum, 

IR v~~~‘~, cm ’ 1740 (OAc), 1680 (C=CC=O), MS m/z (rel mt ) 
400 226 [M -2 x HOAc]’ (2)(calc for C,,H,z0,.400 225) 340 

(7), 280 (5), 133 (48), 84 (100) 
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