1834

250.157); —H,0 232 (7); —CH,OH 219 (17); C,H{ 81 (100).
, _ 589 578 546 436 365nm
[dze = g 537 7103 7211 +426°
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During the course of our continuing search for tumor
inhibitors, we have isolated two new significantly
active tumor inhibitory germacradienolides, eriofertopin,
1a, and 2-O-acetyleriofertopin, 1b, from Eriophyllum
confertiflorum Gray (Asteraceae).

Activity guided fractionation (KB) [1] of a 95%
EtOH (Soxhlet) extract of the twigs, leaves and flowers
showed the activity to be successively concentrated in
the CHCI, phase of a CHCl;-H,O partition, 109, aq.
MeOH phase of a 10% aq. MeOH-Skellysolve B
partition, 209, aq. MeOH phase of a 20 %, ag. MeOH—
CCl, partiton and finally in the CHCIl, phase of a
CHCI1;-40% aq. MeOH partition. The final CHCI, phase
was chromatographed on Sigel. Elution with 2 %, MeOH~-
CHC(l, yielded 2-O-acetyleriofertopin, 1b, as a colorless,
air sensitive foam. Elution with 5% MeOH-CHCl,
afforded eriofertopin (1a) as a highly air sensitive
colorless foam. The structures of 1a and 1b were assigned
on the basis of their spectral data (Table 1). The stereo-
chemistry at C-2 and C-8 was determined by comparison

*Tumor Inhibitors, Part 123. For previous paper in this series
see; Kupchan, S. M., Komoda, Y., Branfman, A. R., Sneden,
A. T, Court, W. A, Thomas, G. J., Hintz, H. P. J., Smith, R. M.,
Karim, A, Howie, G. A, Verma, A. K., Nagao, Y., Dailey, Jr.,
R. G, Zimmerly, V. A. and Sumner, Jr, W. C, J. Org. Chem. in
Press.

+To whom correspondence should be addressed.

Table 1. PMR data for eriofertopin (1a), 2-O-acetyleriofertopin
(1b) and criofertopin diacetate {1¢) Chemical shifts are given as
S-values. couphng constants (Hz) are quoted in parenthesis

1a ib ic
H-1 506m 5.10 obsc 5.09 obsc
H-2 4.84 dt 5.81 obsc 5.78 obsc
{5.9, 10)
H-5 505 m 5.10 obsc 5.09 obse
H-6 505 m 5.10 obsc 5.24d
{10)
H-7 298m 295m 298m
H-8 582 brd 5.81 obsc 5.78 obsc
)]
H-9 3.37dd 3.18dd 3.33dd
(5.3, 14.5) (5.6, 14.2) (5.6, 14.6)
2.16 obsc 2.39 obsc 2.23 obsc
H-13A,B 5.63 obsc 5.65 obsc 5.62 obsc
6.32d 633d 6.334d
(3.5) (3.4) (3.4)
H-14 3.74d 3744 421d
428 4d 4414 482d
(ABg 127y {AB ¢ 13.8) (AB g 12.7)
H-15 1.72 brs 1.78 brs 1.81 brs
H-3’ 6.02 brs 6.03 brs 6.03 brs
5.62 brs 5.68 obsc 5.62 obsc
H-4' 1.94 brs 1.94 brs 1.91 brs
-COMe 208 1.96
207
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of the PMR spectra of 1a and 1b to the PMR spectra of
eupasserin [2] and dihydrotamaulipin A [3]. Both
eriofertopin (1a) and 2-O-acetyleriofertopin (1b) are
among a select group of sesquiterpene lactones that
demonstrate both in vitro (KB) and in vive (PS) activity.

We have also isolated confertiphyllide (2) which had
previously been suggested as a possible artifact of the
isolation procedure [4]. Confertiphyllide was isolated
from both Soxhlet and room temp. 95 %, EtOH extracts
and was found not to be formed to any perceptible extent
(TLC) at room temperature from eriofertin (1d). Since the
temperatures used during the isolation procedure (25—
35° are far below those necessary for the Cope rearrange-
ment of eriofertin [4], confertiphyllide indeed appears to
be a natural constituent of E. confertiflorum.

EXPERIMENTAL

General procedure. Mp's were uncorr. PMR spectra were
recorded at 100 MHz in CDCl, using TMS as internal standard.
PLC was on Si gel 60 plates (0 5 mm) eluting with either iso-
PrOH-C H, (1:9) or EtOH-Et,O (7:93). Stems, leaves and
flowers of E. confertiflorum were collected in California in
April, 1973, We thank Dr. Robert E. Perdue, Jr.,, USD.A,
Beltsville, Md,, for supplying the dried plant matcrial in accord-
ance with the program developed by the National Cancer
Institute. Biological testing was conducted under the auspices of
the National Cancer Institute [1]. Eriofertopin and 2-O-
acetyleriofertopin showed significant tumor inhibitory activity
against P-388 lymphocytic leukemia in the mouse (PS), T/C 167
and T/C 130 at 20 mg/kg and 30 mg/kg, respectively and cyto-
toxicity against KB cell culture (ED,y = 1.2 and 1.75 pg/ml,
respectively).

Extraction and isolation. Dried and ground stems, leaves and
flowers (1kg) of E. confertiflorum were extracted with 957,
EtOH (Soxhlet) for 22 hr. The extract was concd in vacuo and
the residue partitioned as above. The final CHCl, partition
phase was chromatographed on 1 kg Si gel 60 eluting succes-
sively with CHCl,, 1%, MeOH-CHCl,, 27, MeOH-CHCI, and
finally 5% MeOH-CHCl,. The 2% MeOH-CHCI, eluate, after
PLC (30 mg/plate) eluting with iso-PrOH-C.Hg (1:9) x 2,
yielded 2-O-acetyleriofertopin (1b). The 5% MeOH-CHCI,
¢luate, after repeated PLC (30 mg/plate) eluting with EtOH-
Et,0 (7:93) x 4, yielded eriofertopin (1a).

Eriofertopin. (1a). vK5 em™~1: 3430, 1765, 1725, 1660, 1637.

MeOH sirong end absorption. MS (probe, C.1.-CH,) high resolu-
tion m/e 349.1666 (M* +1) calc. for C;,H;504 m/e 349.1651
[2]3! = +89° (c = 0.9, CHCl,).

2-O-Acetyleriofertopin (1b). vEi cm™!: 3500, 1765, 1733,
1725, 1660, 1637. AMeOH strong end absorption. MS (probe,
C.I-CH,) m/e 391 M* +1). [2]2! = +29°(c = 0.83, CHCI,).

Eriofertopin diacetate (1c). Acetylation of eriofertopin (1a)
with C¢H N-Ac,0 gave the diacetate in 73.59 yield (re-
crystallized from CHCl,-hexanes) Mp 132-3° vigrem™!:
1770, 1740, 1725, 1675, 1637. MS (probe, C1.-CH,) high reso-
lution m/e 433.1880, calc. for C,3H,,04 m/e 433.1862.
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