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Abstract—Whole plants of Schkuhria pinnata var. abrotanoides yielded, in addition to known sesquiterpene lactones,
five new heliangolides, a germacranolide, schkuhripinnatolide C and pectolarigenin.

INTRODUCTION

Schkuhria Roth is a small genus with ca six species [1, 2],
three of which are almost exclusively limited to Mexico;
two species with some varieties grow in North and South
America and only one is endemic to South America.

The taxonomy of the Argentinian species was clarified
by Cabrera [3], who recognized two species with three
varieties each: S. pinnata (Lam.) Kuntze and S. multiflora
H. et. A, Heiser [2] in a monograph of the genus,
accepted this classification as correct. Since the only
reliable difference between the varieties is said to be the
nature of the pappus, it was of interest to obtain chemical
information that may support or not this delimitation.

Schkuhria pinnata and its varieties have some use in
popular medicine as insect repellents or insecticides, par-
ticularly to kill fleas [2].

Previous chemical investigations on the members of
this genus yielded several acetylenic compounds [4, 5],
hydrocarbons [6], sterols and triterpenes [7], germac-
ranolides [5, 8—14], elemanolides [15-17], labdanes [18]
and the so-called schkuhripinnatolides [14].

RESULTS AND DISCUSSION

Pectolinarigenin, the known heliangolide eucan-
nabinolide (1a) [8, 10], schkuhrin II (1b) [8], chromo-
laenolide (1¢) [19], santhemoidin A (1d) [13], the helian-
golide le previously isolated as a diacetate [11], the new
heliangolides If, 1g, 2a and 2b, and schkuhripinnatolide
C (3) [14] were isolated from S. pinnata var. abrotanoides
(Roth) CaBr.

The sesquiterpene lactone 2a was assigned the molecu-
lar formula C,,H,s0Og (high resolution MS). The IR
spectrum showed hydroxyl (3427 brecm™'), a-methyl-
ene-y-lactong (1740 cm ™ ') and ester (1723 cm ™ ') absorp-
tion bands. The 'H NMR spectrum of 2a exhibited typi-
cal signals of a heliangolide with a 3-8-OH substitution
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similar to those of other heliangolides described in the
literature [20]. The presence of a 4(5) cis double bond,
a 6, 12 trans-lactone as well as an 8f-acyloxy residue
vicinal to H-9 and H-9" were determined by spin decoup-
ling experiments (Table 1). The 'H NMR pattern resem-
bled that of leptocarpin [20], except for the absence of
signals of an 8-f-acyloxy residue. Instead, it showed the
typical signals of the 4,5-dihydroxy tiglate moiety
(Table 1) which was corroborated by both the peak at
m/z 105 (produced by the loss of 26 amu from the side
chain) in the mass spectrum and the >C NMR spectrum
(Table 2).

The structure of 2b was readily elucidated since its
NMR spectra were similar to those of 2a, the only differ-
ence being the presence of signals for a furoate moiety at
C-8 (Tables 1 and 2).

The 'H and '*C NMR spectra (Tables 1 and 2) of 1g
were very close to those of eucannabinolide (1a), except
for the signals for the side chain at C-8. These showed the
presence in 1g of the isomeric 2, 3-dihydroxy-angeloyloxy
residue found in la.

The NMR spectra of 1f clearly showed the same signal
pattern as in 1g, the 3-acetoxy group being replaced by
a 2-OH-isovalerate moiety.

The chemistry of S. pinnata var. abrotanoides seems to
be in line with the species studied so far.

EXPERIMENTAL

HPLC: reverse phase mode Lichrosorb RP-18,
MeOH-H,O0, detection by UV.

Plant material. Schkuhria pinnata var. abrotanoides was
collected in January from the University Campus, Cor-
doba, Argentina and identified by Dr Luis Ariza Espinar.
A voucher specimen (#232) is on deposit at the Museo
Botanico Cordoba (CORD).

Extraction and isolation. Air-dried whole plant mater-
ial (670 g) was exhaustively extracted with EtOH at room
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temp. The extract was partitioned with hexane—
MeOH-H,0 (10:3:1). Extraction of the polar layer with
CHCl;, evapn and drying over Na, SOy, yielded 43.6 g of
crude extract which was fractionated by CC on silica gel
using hexane-EtOAc, EtOAc-MeOH mixts of increas-
ing polarity.

Frs 22-33 provided pectolinarigenin; mp 206—207°,
and UV, 'HNMR and EIMS specira coincident in all
respects with lit. data [21]. The mother liquors (325 mg)
were chromatographed by ‘dry column’ CC over silica
gel using hexane—EtOAc mixts yielding 23 mg of pure lec.
Frs 47-49 (550 mg) were purified by ‘dry column’ CC (as
above) and by further radial chromatography providing

20 mg of 1a. Purification of fr. 50 by ‘dry column’ CC
followed by prep. HPLC yielded 30 mg 1a, 5mg 1b,
30 mg 14, 22 mg 1f, 20 mg 1g, 7 mg 2a, 6 mg le and 22 mg
2b and 17 mg 3.

Compound 1e. Amorphous solid. UV (MeOH): 225 nm,
IR vKBr cm ™! 3454 (hydroxyl), 1765 (a-methylene-y-lac-
tone), 1703 (ester), 1663 (ester); EIMS, m/z (rel. abund-
ance): 368 [M — 261" (1.0), 262 [M — CsHgO,]™ (2.1),
244 [M — CsHgO, — H,01" (1.8), 94 (CsH;0,]"
(19.4), 43 (100); 'H and '>C NMR: Tables 1 and 2.

Compound 1f. Amorphous solid. UV (MeOH): 225 nm;
IRXBr em~1: 3440 (hydroxyl), 1749 (z-methylene-y-lac-
tone), 1723 (ester), 1664 (ester); EIMS, m/z (rel. abund-



Sesquiterpene lactones from Schkuhria pinnata

Table 1. 'H NMR spectra of le-1g, 2a and 2b

H le if 1g 2a 2b
1 5.20m 520m 525m 2.88 dd 290 dd
(10,4) (10,4)
2 270m 273 m 27l m in 2.90
2 2.30m 245m 245 br d
3 520m 525m 525m
) 5.16 dd 5.18 dd 517 dd 5.29dd 5.26 dd
(10.5, 1.5) (10,1) (10,1)
6 591 dd 5.92 dd $.92 dd 6.20 dd 6.31dd
(10.5, 2.5) (10,2.1) (10,2) (12,3) (12,3
7 3.00m 297 m 298 m 291 m 292m
8 520m 5.25m 525m 522m 525m
9 270 m 2.82m 2.80 dd in2.90
9 2.41dd 250 m 240m
(14,2)
13a 6.35d 6.39d 6.39d 6.39d 6.36d
2.1) (2.2) (2) (2.1) (2.1

(Contd)
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Table 1. Continued

H le 1If 1g 2a 2b
13b 5.80d 5804 5.804d 581d 580d
(2.0} 2.0 (2.0 (2.0) 20
14 1.80 br* 1.81 br* 1.81 br* 1.50 s* 1.50 s*
15 1.854* 1.83 d* 1.83d* 1.91 d* 1.94 d*
(1.5) (1.5) (1.4) 1 1)
3 693 ¢ 6951t 6951t 6951t 6.78 dd
(6.7) 6.5) 6.5) 6.7) (1.7,1)
4 4.40 d+t 441 dt 441 dt 4404t 7421
6.7) (6.5) 6.5) 6.7) an
5 4.30 brt 4314t 4.31dt 4.32 brt 7.96 dd
(6.5) (6.5) (1.7,1)
2’ 405d
4.5)
3 1.00 d* 105 d*
(7.2) 6.9)
4" 0.90 d* 095 d*
(7.2) 6.9)

*Intensity three protons.
fIntensity two protons.

(200.13 MHz,. in CDCl;, TMS as int. standard).

Table 2. 1*C NMR spectra of le-lg, 2a and 2b

tone), 1722 (ester), 1689 (ester); EIMS, m/z (rel. abund-
ance): 421 [M + 11" (5.51), 361 [M — C,H;0,]"

C le 1f lg 2a 2b (50.24), 343 [M —C,H;0, — H,0]" (2.22), 229
+ .1 13 .

1 1264d 12614 12524  601d  602d [M = CsHsOq — C;H304]" (1005 'H and "*CNMR:

2 295t 295t  294r 305t  305: Tables 1 and 2. _ , _

3 116 d 79.6 d 779 d 7104 7294 Col(r:pounfilza. Amorphous solid. UV (MeOH): 219 nm;

4 137.1s  1373s  1372s 1390s 1381 IR vmas cm™': 3427 (hydroxyl), 1749 (x-methylene-y-lac-

5 1264d 1263d 12654 12544 12584d tone), 1723 (ester); EIMS, m/z (rel. abundance): 368

6 789d 7584 7604 7494 7664 (M —26]" (1.6), 262 [M —CsHgO,]" (4.7), 244

7 4854 4854 4854 4844 4834  [M —CsHgO, — H,0]* (10.2), 43 (100) 'H and

8 759d 779 d 764 d 76.4d 74.6d I3CNMR: Tables 1| and 2.

9 44t 434r 434 434r 434 Compound 2b. Amorphous solid. UV (MeOH).
10 136.1 s 1369 s 137.1s 58.2s 582s 222 nm; IR vﬁ?{ cm”™ 1: 3427 (hydroxyl groups), 1749
1 1351s 13545 13555 1341s 13415 (x-methylene-y-lactone), 1723 (ester): EIMS, m/z
12 165.6 s 165.5s 1656 s 1654 s 16545 (rel. abundance): 341 [M — HO — O] + (2.14), 245
13 125.3¢ 1262 ¢ 125.2¢ 125.81¢ 125.3¢ [M — C.H,0 ]+ (17.64), 229 [M — CiH,0 ]+ (100);
14 195¢ 21.2¢q 1944 19.5¢q 194 ¢g 1 ?3 373 il 51134 ’
15 209 21q 2.1g 230q Blg H and "*CNMR: Tables 1 and 2.

1 170.1 s 169.8 s 169.8 s 169.5s 169.5s

2 1359 13595 13125 136.6 s 136.3s

3 1455d 1454d 1456d 1455d 10944

4 5661 572:r  567r  569: 1443d Acknowledgements—This work was supported by grants

S 90 93t 90t 92r 14794 awarded by CONICET, CONICOR and Fundacion An-

! 17255 17255 17255 torchas. Thanks are due to Dr Jorge Palermo (Facultad

2" 323d 76.1 s 212¢q . . R

3 188 4 188 4 de Ciencias }?xactas y Naturales, U.B.A.) for carrying out

& 165¢ 1634 the preparative HPLC.

(50.03 MHz, in CDCl;, TMS as int. standard).

ance): 479 [M + 1]* (0.65), 361 [M — CsH,05] (1.97),
229 [M — CsHgO, — CsHgO51* (100);; 'H and
13CNMR: Tables 1 and 2.

Compound 1g. Amorphous solid. UV (MeOH): 229 nm;
IR vEE: cm™': 3447 (hydroxyl), 1749 (a-methylene-y-lac-

REFERENCES

1. Mabberley, D. J. (1990) The Plant Book, pp. 1-705.
Cambridge.



10.

11

12.

Sesquiterpene lactones from Schkuhria pinnata

Heiser, C. B. (1945) Ann. Mo. Bot. Gar 32, 265.
Cabrera, A. L. (1932) Anales Soc. Cientif. Argentina
114, 187.

Bohlmann, F. and Kleine , K.-M. (1965) Chem. Ber.
98, 3081.

. Bohlmann, F. and Zdero, C. (1977) Phytochemistry

16, 780.

. Flematti, S. M. and Gros, E. G. (1971) Anales Asoc.

Quim. Argentina 59, 405.

. Flematti, S. M. and Gros, E. G. (1972) Anales Asoc.

Quim. Argentina 60, 347.

. Pettei, M. J, Minura, 1., Kubo, I. and Nakanishi,

K (1978) Heterocycles 11, 471.

. Samek, Z., Holub, M., Bloszyk, E. and Drozdz, B.

(1979) Z. Chem. 19, 449.

Herz, W. and Govindan, S. V. (1980) Phytochemistry
19, 1234

Bohlmann, F. and Zdero, C. (1981) Phytochemistry
20, 2431.

Romo de Vivar, A, Pérez, C. A. L., Le6n, M. C. and

13.

14.

15.

16.

17.

18.

19.

20.

21.

131

Delgado, G. (1982) Phytochemistry 21, 2905.

Pérez, A. L., Mendoza, J. S. and Romo de Vivar, A.
(1984) Phytochemistry 23, 2911.

Ganzer, U. and Jakupovic, J. (1990) Phytochemistry
29, 535.

Delgado, G., Hernandez, H. and Romo de Vivar, A
(1984) J. Org. Chem. 49, 2994,

Stewart, E. and Mabry, T. J. (1985) Phytochemistry
24, 2731.

Delgado, G., Guzman, S. and Romo de Vivar, A.
(1987) Phytochemistry 26, 755.

Bohlmann, F., Jakupovic, J., Robinson, H. and King,
R. M. (1980) Phytochemistry 19, 881.

Bohlmann, F. and Fiedler, L. (1978) Chem. Ber. 111,
408.

Martinez, J. R., Ayamante, B. L. S,, Nunez-Alarcén, J.
A. and Romo de Vivar, A. (1979) Phytochemistry 18,
1527.

Mues, R., Timmermann, B. N, Ohno, N. and Mabry,
T. J. (1979) Phytochemistry 18, 1379.



