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Cytotoxic Cucurbitacin Constituents from Sloanea zuliaensis
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A new cucurbitacin D analogue, 2-deoxycucurbitacin D (1), as well as cucurbitacin D (2) and 25-
acetylcucurbitacin F (3) were isolated from Sloanea zuliaensis. Compound 1 was found only in the young
leaves of the plant and not in the mature leaves, and its structure was established using spectroscopic
means. Compounds 1—3 demonstrated potent cytotoxic activity against breast (MCF-7), lung (H-460),
and central nervous system (SF-268) human cancer cell lines.

Within the framework of an International Cooperative
Biodiversity Groups (ICBG) project based in Panama,
aimed at discovering inter alia novel potential antitumor
agents,! total methanolic/EtOAc extracts of young and
mature leaves of Sloanea zuliaensis Pittier (Elaeocar-
paceae) showed cytotoxic activity against the MCF-7,
H-460, and SF-268 human cancer cell lines (Table 1).
Neither phytochemical nor biological reports on S. zuli-
aensis were found in the literature. Bioassay-guided frac-
tionation of the total extract of young leaves of S. zuliaen-
sis, using MCF-7, H-460, and SF-268 human cancer cell
lines, resulted in the isolation of 2-deoxycucurbitacin D (1)
along with cucurbitacin D (2)2 and 25-acetylcucurbitacin
F (3).2 However, 2 and 3 were isolated only from the mature
leaves. The structure determination of the new natural
product 1 and the cytotoxic activity of compounds 1—3 are
discussed herein.

1R;=H, R;=0, R3=H
2R1=OH, R2=0, R3=H
3R1=0H, R; =aOH, R3 = Ac

Compound 1 gave a molecular ion peak at m/z 499.3022
[M — 11" in its HRCIMS, corresponding to the formula
C30H4406. The 'H and 3C NMR data of 1 showed eight
methyl singlets (dn/0c 0.95/19.9; 1.15/19.6; 1.24/28.5; 1.26/
22.8; 1.34/19.0; 1.38 (6H)/29.2, 29.5; 1.42/23.9), an olefinic
proton at oy 5.75 (6¢ 119.1, C-6), two trans-coupled olefinic
protons at 0y 6.68 and 7.13 (J = 15.2 Hz; d¢ 119.6, 155.6;
C-23, C-24), three carbonyls at ¢ 213.6, 213.1, 202.9 (C-3,
C-11, C-22), and three oxygenated functions d¢ 71.5, 71.2,
78.1 (C-16, C-25, C-20). The above data indicated the
presence of a cucurbitacin triterpene-type structure,* which

Table 1. Cytotoxic Activity of Plant Extracts and Compounds
1-3 from S. zuliaensis

Glso (ug/mL)

compound/extract MCF-7 H-460 SF-268
S. zuliaensis young leaves  1.50 1.00 1.00
MeOH/EtOAC extract
S. zuliaensis mature leaves 1.50 1.10 2.10
MeOH/EtOAc extract
2-deoxycucurbitacin D (1)  0.041 0.032 0.210
cucurbitacin D (2) 0.020 0.013 0.021
25-acetylcucurbitacin F (3) 0.110 0.065 0.087
adriamycin 8.0x 1077 3.0x107 85x 1077
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showed a similarity to that of cucurbitacin D (2) isolated
from the same plant material,? except for the absence of
one oxygenated function. HMBC cross-peak connectivities
showed correlations of H-2/C-3, C-1; H-17/C-16, C-13; H-16/
C-13, C-20, C-14, and the *H—'H COSY NMR showed
correlations of H-2/H-1a, H-15; H-10/H-1a, H-14; H-16/H-
17, H-154. On the basis of the above spectroscopic data,
the structure of 1 was assigned as 2-deoxycucurbitacin D
(1), a new natural product. The spectroscopic data of
compounds 2 and 3 were identical to those of the previously
known cucurbitacin D? and 25-acetylcucurbitacin F,35
respectively. TLC profiles of extracts from young and
mature leaves indicated the absence of 1 in mature leaves.

Table 1 shows the Glso (the concentration required to
inhibit 50% of cell growth) values of compounds 1—3
against MCF-7, H-460, and SF-268 human cancer cell lines.
Compounds 1—3 showed potent activity. Compounds 2 and
3 have been reported to be active against different human
tumor cell lines.®

Experimental Section

General Experimental Procedures. Melting points were
uncorrected. Optical rotations were measured with an Autopol
111 (Rudolph Research Analytical Co.) polarimeter. IR spectra
were recorded on a Perkin-Elmer 1310 spectrophotometer.
NMR spectra were recorded using a Bruker Avance 300
spectrometer in CDClI; at 300 MHz for *H and 75 MHz for 3C
NMR. Mass spectra were obtained on a Kratos MS50TC mass
spectrometer. Silica gel [Merck, Kieselgel 60 (0.063—0.200 and
0.015—-0.040 mm)] was used for column chromatography. Silica
gel plates (Merck, Kieselgel 60 Fzs4s) were used for TLC.

Cytotoxicity Bioassays. The cytotoxicity bioassay was
performed against breast (MCF-7), lung (H-460), and central
nervous system (SF-268) human cancer cell lines according to
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the method of Monks et al.” During the isolation process, the
activity of all fractions was monitored using all three cell lines.

Plant Material. Fresh young and mature leaves of S.
zuliaensis were collected from Monumento Natural Barro
Colorado, Barro Colorado, Panama (N 9°14' 2", W 79°39'30")
in December 2001. A voucher specimen (50976) is deposited
in the Herbarium of the University of Panama (PMA).

Extraction and Isolation. Fresh young leaves (500 g) were
extracted and subjected to solvent partitioning as described
before.® The activity was retained in the MeOH fraction (1.2
g), which was subjected to flash chromatography on Si gel
using CHCIs/MeOH mixtures in order of increasing polarity
(0 to 15% MeOH), yielding three secondary fractions (SM1—
3). Fraction SM1 was chromatographed on a Si gel Lobar
column, which on elution with 2% MeOH in CHCI; yielded
pure 1 (4 mg, 0.000008%), 2 (2 mg, 0.000004%), and 3 (30 mg,
0.00006%). The fresh mature leaves (770 g) were subjected to
the same isolation procedures as for the young leaves described
above, which afforded 2 (5 mg, 0.000006%) and 3 (16.3 mg,
0.000021%).

2-Deoxycucurbitacin D (1): colorless crystals; mp 153—
155 °C; [a]®p +51.0° (c 0.03, MeOH); IR (KBr) vmax 3410, 2950,
1710, 1700, 1465, 1380 cm™; H NMR (300 MHz, CDCl3) ¢
7.13 (1H, d, J = 15.2 Hz, H-24), 6.68 (1H, d, J = 15.2 Hz, H-23),
5.75 (1H, dd, J = 5.4, 1.4 Hz, H-6), 4.42 (1H, t, J = 6.9 Hz,
H-16), 3.25 (1H, d, J = 14.8 Hz, H-120), 2.73 (1H, d, J = 14.8
Hz, H-124), 2.65 (1H, m, H-10), 2.64 (1H, d, J = 6.9 Hz, H-17),
2.45 (1H, m, H-2a), 2.40 (1H, m, H-24, H-70), 1.90 (1H, br d,
J =6.1 Hz, H-8), 1.87 (1H, m, H-1a), 1.85 (1H, m, H-7p), 1.83
(1H, dd, J = 13.3, 6.9 Hz, H-158), 1.50 (1H, m, H-1f), 1.42
(3H, s, Me-21), 1.40 (1H, d, J = 13.3 Hz, H-150), 1.38 (6H, s,
Me-26, -27), 1.34 (3H, s, Me-30), 1.26 (3H, s, Me-29), 1.24 (3H,
s, Me-28), 1.15 (3H, s, Me-19), 0.95 (3H, s, Me-18); 3C NMR
(75 MHz, CDCls) 6 213.6 (s, C-3), 213.1 (s, C-11), 202.9 (s,
C-22), 155.6 (d, C-24), 140.8 (s, C-5), 119.6 (d, C-23), 119.1 (d,
C-6), 78.1 (s, C-20), 71.5 (d, C-16), 71.2 (s, C-25), 57.5 (d, C-17),
51.0 (s, C-13), 50.9 (s, C-4), 49.0 (s, C-9), 48.7 (s, C-14), 48.3
(t, C-12), 45.5 (t, C-15), 42.4 (d, C-8), 38.0 (t, C-2), 36.0 (d, C-10),
29.5 (g, C-26), 29.2 (q, C-27), 28.5 (g, C-28), 24.6 (t, C-1, -7),
23.9(q, C-21), 22.8 (q, C-29), 19.9 (g, C-18), 19.6 (g, C-19), 19.0

Notes

(g, C-30); CIMS m/z 499 [M — 1]* (20), 498 (33), 482 (12), 439
(2), 388 (6), 369 (6), 326 (4), 189 (6), 112 (30), 96 (100); HRCIMS
m/z 499.30225 [M — 1]* (calcd for CaoH4306, 499.30596).

Acknowledgment. This project was supported by an
ICBG project entitled “Ecologically Based Bioprospecting in
Panama”, grant 1 U01-TW01021-01, from the National Insti-
tutes of Health (NIH), National Science Foundation (NSF), and
U.S. Department of Agriculture (USDA) to P.D.C. The contents
are solely the responsibility of the authors and do not neces-
sarily represent the official views of the NIH, NSF, and USDA.
Thanks are due to the Organization of American States for
financial support to CIFLORPAN, the National Environment
Authority of Panama for authorizing plant collections, and
Prof. Mireya Correa for the taxonomic identification of the
plant. We also thank Dr. Gordon Cragg, of the U.S. National
Cancer Institute, for the donation of cell lines and for helpful
advice, and Dr. William Gerwick of Oregon State University
for running mass spectra.

References and Notes

(1) Kursar, T. A.; Capson, T. L.; Coley, P. D.; Gupta, M. P.; Harrison, L.
A.; Ortega-Barria, E.; Windsor, D. A. Pharm. Biol. 1999, 37, 114—
126.

(2) (a) Jacobs, H.; Singh, T.; Reynolds, W.; McLean, S. J. Nat. Prod. 1990,
53, 1600—1605. (b) Kupchan, S. M.; Meshulam, H.; Sneden, A. T.
Phytochemistry 1978, 17, 767—7609.

(3) (a) Mata, R.; Albor, C.; Pereda-Miranda, R.; McLaughlin, J. L. Planta
Med. 1990, 56, 241. (b) Meng, X.; Chen, Y.; Nie, R.; Zhou, J. Yaoxue
Xuebao 1985, 20, 446—449.

(4) Mata, R.; Castafieda, P.; Camacho, M.; Delgado, G. J. Nat. Prod. 1988,
51, 836—839.

(5) Abd El-Fattah, H. Phytochemistry 1994, 36, 159—161.

(6) (a) Ito, A,; Chai, H.-B.; Lee, D.; Kardono, L. B. S.; Riswan, S.;
Farnsworth, N. R.; Cordell, G. A.; Pezzuto, J. M.; Kinghorn, A. D.
Phytochemistry 2002, 61, 171-174. (b) Konopa, J.; Matuszkiewicz,
A. Hrabowska, M.; Onoszka, K. Arzneim.-Forsch. 1974, 24, 1741—
1743.

(7) Monks, A.; Scudiero, D. A.; Johnson, G. S.; Pauli, K. D.; Sausville, E.
A. Anticancer Drug Des. 1997, 12, 533—541.

(8) Hussein, A. A,; Bozzi, B.; Correa, M.; Capson, T.; Kursar, T.; Coley,
P.; Solis, P. N.; Gupta, M. P. J. Nat. Prod. 2003, 66, 858—860.

NP0303106



