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Abstract-- Four new sesquiterpene lactones, 118, 13-dihydroxyepitulipinolide, 118, 13-epoxyepitulipinolide, 38-
acetoxy-118,13-epoxyepitulipinolide and 118,13-epoxy-8p-acetoxy-a-cyclocostunolide as well as the known lactone
epitulipinolide, were isolated from the aerial parts of Bartlettina karwinskiana.

INTRODUCTION

Unlike the closely related genus Eupatorium, which has
been extensively studied, few of the species of the tropical
North and South American genus Bartlettinag have been
examined chemically [1]. In the course of our chemotaxo-
nomic studies, we have found that Bartlettina karwin-
skiana contains 6,7-lactonized germacranolides and a
cudesmanolide; most of them are 11,13-oxygenated
lactones.

RESULTS AND DISCUSSION

The dichloromethane extract of the aerial parts of B.
karwinskiana yielded sesquiterpene lactones 1.4 and 6.
Epitulipinolide (6) was easily identified by comparing its
'HNMR spectrum with published data [2]). The IR
spectrum of 1 indicated the presence of a y-lactone and an
acetate group (bands at 1780, 1730 and 1230 cm ™ ) while
the 'H NMR data (Table 1) confirmed the presence of the
acetate moiety. In the 'HNMR spectrum, two vinylic
methyl signalsat 81.51 (br s)and 1.71 (br s)and two vinylic
proton signals at 64.87 (brdd, J = 3, 10 Hz) and 474
(brd, J = 10 Hz) suggested a germacrene skeleton similar
to that of epitulipinolide (6). Since the 11,13-exocyclic
methylene signals were replaced by an AB quartet centred
at 63.61 with coupling constants of 12 Hz, an 11,13-diol
system was favoured. Spin decoupling experiments con-
firmed the assignment of all signals except for two which
were overlapped. The C-8 f-acetoxy orientation was de-
duced from the H-8 signal at §5.54 (br d) with a coupling
constant of 6 Hz. IR (3450 cm ™ ')and MS (M * = 324 for
C,+H,,0,) spectra were in accord with the diol lactone
and the well separated ! *C NMR signals in both its broad
band noise decoupled and single frequency off-resonance
decoupled spectra confirmed the structure of 1 as 11,13-
dihydroxyepitulipinolide. The 118-hydroxy configuration
assignment was based on the following arguments. When

*Permancnt address: South China Institute of Botany,
Academia Sinica, Guangzhou, China.

1 was acetylated to give 8, the H-7 signal shifted from
62.57 10 3.13 in the '"HNMR spectra. The significant
downfield shift (A§0.56) required that H-7 be cis to the
13-hydroxy! group, because a trans 13-hydroxy-
compound produces a much smaller H-7 shift (A60.23 or
less) [3,4].

The 'H NMR spectrum of 2 differed from that of 1 only
in the AB quartet. The shielding effect (upfield shift from
43.60 in 1 to 3.01 in 2) and the change of the coupling
constants (12 Hz in 1 and 5 Hz in 2) indicated an 11,13-
epoxy moiety in 2 rather than the diol system in 1. A
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Table 1. '"HNMR data of compounds 1
(360 MHz) and § (200 MHz) (CDCl,,

T™MS)®

H 1 s
1 4.87brdd (3, 10) 487
2 229-244m —
5 474 brd (10) 487
6 5.35¢ (10) 5.37
7 2.57d (10) 313
8 5.54brd (6) 5.57
9a 218 brd (19) —
9b 2.84brdd (6, 14) 2.80
13a 365d (12) 371s
13b 356d (12) 37 s
14¢ 1.51brs 1.53
15¢ 171 brs 1.72d (1.2)
OAct 2.13s 2.14
OAct — 2.15s

* Multiplicitics and coupling constants
(in parentheses) are not repeated if identical
with the preceding column.

tIntensity is for 3 protons.

'H NMR 2D Cosy spectrum recorded at 500 MHz con-
firmed the assignments of these signals. Comparison of
the '*CNMR data of 2 with those of 1 indicated
differences only for the signals of C-7, C-11 and C-13 as
expected for an 11,13-epoxy function. From the bio-
synthetic point of view, the 11,13-diol (1) is no doubt
derived from the 11,13-cpoxy compound (2) and therefore
an 11B-epoxy stercochemistry could be assigned for 2.
Thus, the structure of 2 can be formulated as 118,13-
epoxyepitulipinolide.

Comparison of the 'H and ! *C NMR spectra of 3 with
those of 2 indicated one more acetoxy group (at C-3)in 3
relative to 2. The stercochemistry at C-3 followed from the
coupling constants for H-3(65.27dd,J = 6,10 Hz)[5-7].
All other spectral data were in accord with the structure of
3 as 3B-acctoxy-118, 13-epoxyepitulipinolide.

The 'H NMR data of 4 (Table 2) indicated that it was
a eudesmanolide. A C-3,4 double bond rather than a C-
4,5 double bond was confirmed by '*CNMR data
(Table 3) showing an sp? doublet at §124.2. Spin decoup-
ling experiments confirmed proton assignments. The H-3
signal was in good agrecment with reported data for a C-
34-unsaturated cudesmanolide [8]. The H-6 signal
(85.31, t, J = 10 Hz) confirmed an axial relationship
between H-5, H-6 and H-7. The C-88-acetoxy orientation
also followed from thc data for H-8 (64.87, br d, J
= 6 Hz). The '>*CNMR single frequency off-resonance
decoupled spectrum suggested structure 4. While chemi-
cal shifts of most of the signals were in accord with a
cudesmanolide [9], the C-7 signal was shifted to a lower
field than expected (665.5, d). The '3C NMR attached
proton test spectrum confirmed the multiplicity assign-
ments. The lack of a secondary hydroxy-bearing proton
signal in the *H NMR spectrum and the lack of acety-
lation (sce Experimental) led to the assignment of C-7
appcaring at §65.5, no doubt due to the co-effect of the
11,13-epoxy and the cudesmanolide ring systems causing
deshiclding. Like 2, the 118,13-cpoxy configuration was
assigned on the basis of biogenctic considerations.

Short Reports

Table 2. '"HNMR data of compounds 2, 3 and 4 (CDCl,,

TMS)*

2 3 4
H (500 MHz) (360 MHz) (360 MHz)
la 486 brd (10) 495 21
1b — — 1.46
2a 235m 235 246 m
2b 222 m 257 227Tm
3 — 5.24dd (6,10) 534 brs
b 4.79 brd (10) 495 2.65d (10)
6 5311 (10) 5.33 5.32¢ (10)
7 2644 (10) 264 2.75dd (2,10)
8 492 brd (6) 495 487 brd (6)
9a 211 21 2.1
9b 275 brdd (6, 14) 2.75 2.75 brdd (6, 14)
13a 3.06d (5) 307 3.07d (5)
13b 2934 (5) 294 2884 (9)
14t 147 brs 1.52 1.14 s
15¢ 1.75 br s 1.75 1.89brs
OAct 208s 212 1.89 brs
OAct 211s

* Multiplicities and coupling constants (in parentheses) of Jare
substantially the same as those of 2 except for H-3.
tIntensity is for 3 protons.

Table 3. '’CNMR data of compounds 1-5 (22.6 MHz,
CDCl,. TMS as internal standard)®

C 1 2 3 s 4 (APT)
1 127.5d 1273 1257 1277 244.1(p)

2 25.51¢ 25.9 321 25.6 36.01(p)

3 1881 39.2 789d 388:¢ 1242d(n)

4 141.2s 142.6 140.1 141.5 145.3s(-)
b 13104 131.2 1283 1314 50.0d(n)

6 7494 747 73.7 748 73.2d(n)

7 58.1d 492 49.2 536 65.5d(n)

8 700d 69.6 69.5 69.4 67.1d(n)

9 43.71 434 436 421 421 1(p)

10 1323s 1334 1353 1322 59.6 s(p)

1 7735 5713 57.1 820 $7.1 s(p)

12 1754 172.7 1723 170.5 172.3 s(p)

13 4“4 $0.7 50.9 448 50.6 t(p)

14 189q 18.9 19.2 19.2 19.9 g(n)

15 166 q 17.1 125 16.8 178 q(n)

1’ 169.7 s 169.9 169.6 169.9 1694 s(p)

2 21.1¢q 211 21.1 210 21.1 g(n)

1 170.2s 169.0

2" 2129 212

* Multiplicities are not repeated if identical with those in
preceding column. An attached proton test spectrum was also
recorded for 4 and the results are given in parentheses in
which p = positive signal (with two or no protons attached);
n = negative signal (with one or three protons attached).

EXPERIMENTAL

Bartlettina karwinskiana (DC) King and H. Robins.
( = Eupatorium karwinskiana DC) was collected by Douglas
Gage and John Norris on Jan. 1, 1984, on Hwy 175 ap-
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proximately 33 miles north of Oaxaca, Oaxaca State, Mexico.
The material was identified by Douglas Gage, the Department of
Botany, the University of Texas at Austin, A voucher specimen is
on deposit in the Herbarium of the University of Texas at Austin.

Isolation of the compounds. Dried leaves of B. karwinskiana
(560 g) were extracted and worked-up in the usual manner [10] to
yield 4 g of residue. The residue was added to a silica gel column.
The column was eluted with an hexane-EtOAc solvent system.
Further separations and purifications were made over Sephadex
LH-20 columns (cyclohexane-CH,Cl,-MeOH, 7:4:1) and prep.
TLC (hexane-EtOAc, 1:1) to give compounds 1-4 and 6.

11B,13-Dihydroxyepitulipinolide (1). 85mg. IRvKBrem™":
3450 (OH), 3080, 1670 (C=C), 1780 (y-lactone), 1730 (OAc), 1230,
1130, 1050, 950; EIMS (probe) 70 eV, m/z (rel. int.): 324 [M]* (1),
282 [M ~43+H]"* (7), 246 [M —HOAc —H,0]* (3), 230 [M
—C,Hs0,]" (3), 43 (100).

Acetylation of 1. Compound 1 (24 mg) was acetylated with
Ac;0-CsH;N in the usual manner. The work-up yielded 22 mg
of pure §.

118,13-Epoxyepitulipinolide (2). 390 mg. IR vKBrcm ™ 1: 3080,
1670 (C=C), 1790 (y-lactone), 1740 (OAc), 1380, 1320, 1280, 1240,
1130, 1050, 960, 940, 880, 780, 750, 700; EIMS (probe) 70 eV, m/z
(rel int.): 247 [M —OAc]* (4), 246 [M ~HOAc]* (29), 231 [M
—60-—-Me]* (8), 43 (100).

3B-Acetoxy-11p,13-epoxyepitulipinolide (3). 39 mg. EIMS
(probe) 70 eV, m/z (rel. int.): 364 [M]* (0.3), 305 [M —59]* (1),
262 [M —59—-43]" (9), 246 [M —2x59]* (13), 244 [M -2

x HOAc]* (9), 229 [240 —Me]* (5), 43 (100).

118,13-Epoxy-8f-acetoxy-a-cyclocostunolide  (4). 60 mg.
IRvEBrem™1: 1770 (y-lactone), 1730, 1230 (OAc), 3020, 1660,
(C=C), 1140, 1050, 960, 930, 880, 750; EIMS (probe) 70 eV, m/z
(rel. int): 306 [M]* (0.5), 247 [M —-OAc]* (2), 246 [M
—HOAc]* (3), 43 (100).

Epitulipinolide (6). 250 mg. 'HNMR data were identical to
those previously reported {2].
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Attempted acetylation of compound 4. Compound 4 (15 mg)
was unchanged when treated with Ac,0-CsH N even after 10 hr
with warming.
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