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Abstract—The herb Stevia potrerensis afforded five longipinene derivatives, three of them new, and a new

germacranolide carboxylic acid.

INTRODUCTION

In continuation of our work on Argentinian Stevia species
[1-4], we have isolated from the aerial parts of Stevia
potrerensis Hieron five longipinene derivatives 1a, 1b, and
2a—c, of which 1a, band 2b are new, and the new grazielic
acid analogue 3a.

RESULTS AND DISCUSSION

After initial confusion, the structure and stereochem-
istry of longipinenes from Compositae substituted in the

7-membered ring [5-14] was placed on a firm footing as
the result of an X-ray analysis of rastevione acetate (4) [12].
Thus compound 2a, originally isolated from the roots of
S. elatior [8], was eventually [13] assigned the correct
structure, as was 2c [13], originally found as part of a
mixture in the roots of S. polycephala [8] and S. boliviensis
[10], and subsequently isolated in pure form from S.
salicifolia and S. lemmonii [14]. Comparison of the
'"H NMR spectrum of 2b (Table 1, all assignments con-
firmed by spin decoupling) with spectra of known com-
pounds in the literature established that two of the three
angelyloxy groups were 7§- and 9a-orientated and that

2a R' = OAng. R*= H 4
2b R'.R® = OAng

2¢ R!' = H, R? = OAng

3a R = Ac 5
3b R = Ang

3¢ R = Tig

3d R = 4-OH-Tig
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Table 1. '"HNMR data for compounds 1a, b and 2b (CDCl,,

270 MHz)
la 1b 2b

H-2a 2,55 dd (19, 8.5) 2.56 dd 5.76 dddd (1.5)*
H-2b 2.13dd (19,6) 2.134dd —
H-3 2.35dgdt (8.5, 7,

6, 1.5) 2.35 dqdt —
H-4 2.144dd (6, 1.5) 2.20d(br) (6) 2.68 d(br) (6.5)
H-5 1.80 s(br) 2.11 s(br) 2.57 s(br)
H-7 5.12dd (12, 1.5) S43brdd (12,  5.56dd (11.5,

2) 2.5)

H-8a 2.21 ddd (15, 12, 2.31ddd 230ddd (15, 11.5,

35) 3)
H-8b  20Sddd (15, 214ddd (15,  2.18 ddd (15, 3,

35, 1.5) 35, 2) 2.5)
H9 5021 (3.5) 5.04¢ 5151 (3)
H-11 3.04 d(br) (6) 320 d(br) 3.37 d(br) (6.5)
H-12* 0945 090s 1.00 (br)
H-13  090s* 4014 (11.5) 4054

393d (11.9) 3.824d

H-14* 1035 1.06 s(br) 1.08 s(br)
H-15* 1114 (7) 1.112d 207 dibr) (1.5)
3 6.09 (br) (7, 1.5) 6.11dgq 6.12dg
3 6.02 q(br) 6.07 dgq 6.08 dg
3 — 6.01dq 6.03 dg
4 202dg (7,1.5) 199dgq 195 dg
e 195 dq 1.99 dg 195dg
47 — 193 dq 193 dg
5 2.00 s(br) 1.99 s(br) 2.00 s(br)
5% 1.88 (s)or 1.91 s(br) 1.93 s(br)
5" — 1.85 s(br) 1.87 s(br)

* Intensity 3 protons.

+Coupled to H-4 and H-11 as well as to H-15.
Coupled to H-13.
Coupled to H-12.

the third was on C-13. The proposed stereochemistry was
verified by the NOE difference spectrum (Table 2).
Noteworthy is the chemical shift of H-11, which is lower
than that of H-11 in any comparable longipinene derivat-
ive and is presumably due to the combined effect of the
substituents on C-9 and C-13.

Compounds 1a and 1b were saturated derivatives of 2¢
and 2b, respectively, as shown by the 'H NMR spectra
(Table 1, all assignments confirmed by spin decoupling).
The coupling constants involving H-3 show that the
stereochemistry of the methyl group attached to C-3 is
identical with that found in other similar compounds.

That compound 3a was an 8pf-acetoxy-1(10),4-
germacradienolide in which one of the methyl groups on
the 10-membered ring was oxidized to a carboxylic acid
was shown by the MS, and the 'H and ' 3C NMR spectra
(Tables 3 and 4). The chemical shift of H-1 and the
existence of allylic (and homoallylic) coupling between
H-5 and H-6, on the one hand, and H-15 on the other
showed that the carboxyl group was on C-10; the very
small value of J,_ g showed that the acetoxy group was S-
orientated. A comparison of the '*C NMR spectrum with
that reported for 5 [15], which in contrast to 3a is
conformationally flexible at room temperature, is in-
structive. Our assignments for C-6 and C-8 of 3a are based
on a comparison with compounds of type 6 where C-6 (at
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Table 2. NOE difference spectrum of 2b

Observed NOE

Saturation (%)
H4 H-15 (7)
H-5 H-14 (8)

H-11 (6)—

neighbours

H-13b (4)

H-2 8)
H-7 H-13a (2)

H-11 (15)
H-9 H-12 (6)
H-12 H-2 4)

H-9 (5)
H-14 H-5 (10)

Table 3. 'H NMR data for compound

3a (270 MHz)
CDCl, C.D,
H-1 590dd (br) 5.15dd (br)
H-2a 351m 3.30m
H-2b 1.96m
H-3a } 2-25¢ obsc.
H-3b obsc.
H-5 4.54 d (br)
} 5.02*
H-6 403 ¢ (br)
H-7 285m 2.10dd (br)
H-8 5.71d (br) 5.524d (br)
H9q 35Im 3.41 dd (br)
H-9b 2-25¢ under H-15
H-13a 6304 6.284d
H-13b  5.63d 5.32d (br)
H-15 1.77 s (br) 1.52 s (br)
OAc 195s 1755
COOH 558s(br) 6225

*AB part of ABX system.

J (Hz)x 1,2a=12; 1,2b=4; 1,15
< 1;2a,2b=14;5,6 = 6,7 = 9.5,5,15
<16 15<1; 7,8 <1, 7,13a =13.5;
7,13b=3:8,9a=26,89b < 1,93, 9
= 14.5.

069.32) is shielded relative to C-8 (at 574.98) [16].
Previously isolated ester analogues of 3a are grazielia acid
(3b) from Grazielia intermedia [17] as well as 3¢ [18] and
3d, both isolated recently from S. amambayensis [19].

While longipinene derivatives of the type isolated from
S. protrerensis have been found in a number of other
Stevia species (5, 6, 8, 10, 12, 14, 20] they do not seem to
occur in all members of the genus (see, for example refs
[1-4, 18, 21, 22]). Sesquiterpene lactones are fairly
common also, although the present report is apparently
the first one describing the isolation of both types of
compounds from the same herb.
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Table 4. *'CNMR data for com-
pound 3a (20.15 MHz, CDCl,}* and §

C 3a 5{15]

1 152.6d 1504

2 2621t 26.0

3 3811t kYN

4 14435 1425

5 12494 1272

6 753d 784

7 5244 52.7

8 69.5d 73.8

9 38.8: 43 (very broad)
10 1251 s 1268
1§ 1366 s 1353
12 169.4 st 166.9
13 12091 124.1
14 1729 172.3
15 168 ¢ 17.1

I 16934t 1700

b 203¢

*Multiplicities of signals were as-
signed by DEPT sequence.
t Assignments may be interchanged.
EXPERIMENTAL

Extraction of S. potrerensis. Aerial parts (320 g) of S. potrerensis
Hieron., collected in Dique La Ciénaga, Jujuy Province,
Argentina, in March 1985 and identified by Dr. Luis Ariza
Espinar (voucher on deposit in Museo Botanico, Cordoba) were
exhaustively extracted with CHCly. The usual work-up [23]
yiclded 6.7 g of crude gum which was adsorbed on 6 g of silica gel
and chromatographed over 200 g of the same adsorbent packed
in CHCl;, 20 ml fractions being collected. The polarity of the
cluent was increased by adding MeOH in the ratios 1:9 and 1:49,

Fractions 1-17 (470 mg) which had about the same com-
position on TLC (Bz-EtOAc, 4:1) were combined and re-
chromatographed over silica gel with CHCI;. Fractions 1-4 of
the rechromatogram contained mainly one component. Radial
chromatography (1 mm plate, silica gel, gradient CH,Cl,~DEE,
flow rate 4 ml/min) afforded 10 mg of 1a. Fractions 6-15 of the
rechromatogram were combined and purified by radial
chromatography. Several runs yielded 13 mg 1b, 29 mg 2b, 13 mg
2a [8] and 5 mg of a 2: 1 mixture of 2¢ {14] and 1b. Fractions 48-56
from the original chromatogram gave 0.29 g of a yellow gum.
Prep. TLC (silica gel, CHC1;-MeOH, 9:1) of the combined
material gave 35 mg 3a.

38(H ¥7B.9a-Diangelyloxy-1-oxolongipinane  (la). Gum;
IRvEMA 1725 (very broad). The positive CI MS failed to exhibit
a peak for [M +H]", but had peaks at m/z (rel. int.) 317.3 (8.8)
and 217.3 (28.8); '"H NMR: Table 2.

3B(H }1-Ox0-7B.9a,13-triangelyloxylongipinane (1b). Gum;
IRvEMS, 1735, 1730 (broad). The positive C1 MS exhibited
peaks atm/z (rel. int.) 5153 [M + 177, (4.0),415.3 (10.0)and 315.3
(21.0}; *HNMR: Table 1.

1-Ox0-78,9a.13-triangelyloxy-2-longipinene (2b). Also a gum;
IR v &ML 1735, 1730 (broad), 1690. The positive C1 MS exhibited
peaksatm/zrel.int) 513.3[M +1]*,(44.0)413.3 (28.2)and 313.3
(12.05; "HNMR: Table 1.
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Desacylgrazielia acid acetate (3a). Also a gum; 1R vé&'—. 1765,
1740 (acetate), 1675 (conj. carboxyl), 1630 (C=C), MS m/z (rel.
it} 320 M1, (3.0}, 302 (6.0), 278 (1.7), 260 {13.5), 242 (14.3), 232
{3.9), 214 (17.4), 199 (5.6), 43 (100).
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Note added in proof: Since submission of this manuscript a
report on isolation of a guaianolide and several longipinanes
from Stevia boliviensis has appeared [24].



