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Eleven new xenia diterpenoids, umbellacins@ (1—7), 14,15-epoxy-xeniolide Hg), 3-acetyl-14,15-epoxy-xeniolide
H (9), and umbellacins H and [1Q, 11), were isolated from a methylene chloride-soluble fraction of the soft coral
Xenia umbellataThe structures were elucidated by extensive spectroscopic analysis, and their cytotoxicity against

selected cancer cells was measured in vitro.

Soft corals belonging to the gend&nia (order Alcyonacea,

The IR spectrum o2 indicated absorption bands due to hydroxyl

family Xeniidae) have proved to be rich sources of terpenoids and (3480 cnt?t) and ester carbonyl (1740 cr) functionalities. The

have afforded several types of bioactive diterpenéids. part of

molecular formula of GsH3s0; was obtained from the HRESIMS

a search for bioactive substances from marine organisms, the softand NMR data. The NMR features of compoutidiere analogous

coral Xenia umbellatd_amarck was studied because the LCH-
soluble extract showed significant cytotoxicity to A549 (human lung

to those ofl, with the exception that a secondary hydroxyl group
[0n 4.15 (1H, t,J = 6.0 Hz);6c 73.8 (CH)] appeared at C-14, a

adenocarcinoma), HT-29 (human colon adenocarcinoma), and P-38&erminal methylenedy 4.89 (1H, s), 5.01 (1H, s)jc 111.0 (CH)]

(mouse lymphocytic leukemia) cell cultures, as determined by
standard procedurés Bioassay-guided fractionation resulted in the
isolation of 11 new xenia diterpenoids, umbellacins @ (1-7),
14,15-epoxy-xeniolide Hg), 3-acetyl-14,15-epoxy-xeniolide 1),

and umbellacins H and 10, 11).

Results and Discussion

The IR spectrum oflL exhibited absorptions due to hydroxyl
(3450 cnt) and carbonyl (1730 cm) groups. HRESIMS and
NMR data (Tables 1 and 2) dfsuggested a molecular formula of
C,0H300s. The carbon resonances @& 194.8 (qC), 134.4 (qC),
150.5 (CH), 121.4 (CH), and 153.4 (CH) in tH€ NMR and DEPT
spectra showed the presence ofagfi,y,0-unsaturated aldehyde.
TheH NMR spectrum confirmed this functionality, since signals
were observed aty 9.26, 6.73, 6.85, and 6.36. Resonances due to
two methyl groups carrying a hydroxyl group &t1.41 (6H, s)
were assigned to 4416 and H-17. The presence of a bicyclic [4.3.1]
ring system, containing two hydroxyl groups at C-8 and C-11, was
assumed from the resonances due to methyl protons at ©-18 (
1.02, 3H, s), as well as the isolated methylene protons at @19 (
1.62, 1.32), and a broad singlet at Cé83.42, 1H)>% The NMR
spectroscopic data dfwere similar to those of florlide A.except
that the lactone function was replaced by two aldehydg9(67,
9.26;0c 207.0, 194.8). The geometry of the olefinic bond between
C-4 and C-12 was concluded to leon the basis of a strong
NOESY correlation between H-4& (3.52, m) and H-13. The
configuration of all chiral centers was elucidated from NOESY
experiments ofl. NOESY correlations from H19 (6 1.62, 1.32)
to H-11a ¢ 3.95) and H-18 and from H-11a to K3 showed that
these protons occur on thieface of the ring system. The large
coupling constant) = 12.0 Hz) between H-4a)(3.52 m) and

H-11a suggested that they have a configuration opposite each

other> 7 Thea-configuration of H-8 was assumed from the signal
pattern (broad singlet) as for the floridicim&. Therefore, the
structure of umbellacin A was assigned laen the basis of the
above results.

U Dedicated to Dr. Norman R. Farnsworth of the University of Illinois
at Chicago for his pioneering work on bioactive natural products.

appeared at C-15, and the aldehydes were replaced by a car-
bomethoxy groupdy 3.64, 3H, sc 51.7 (CH); 173.5 (qC)] and

an acetoxymethyl groupf; 4.51 (1H, br d,J = 12.3 Hz), 4.58
(1H, d,J = 12.3 Hz);d¢ 65.1 (CH)]. tH—'H COSY cross-peaks
between H-13 and H-12/H-14, as well as HMBC correlations
between H-17 and C-15/C-16/C-14, between-8 and C-4/C-4a,
and between H-1la and C-1/C-4a/C-11/C-10, confirmed these
assignments. Thé&-geometry of theA*(12 olefinic bond was
determined by NOESY correlations from43 to H-12 and from
H-4a to H-13. The relative stereochemistry of the ring system was
also established by a NOESY experiment. NOESY correlations from
H,-19 to H-11a and k18 and from H-11a to K3 showed that
these protons occur on theface of the ring system. The large
coupling constant)= 12.0 Hz) between H-4a and H-11a suggested
that they have a configuration opposite one anothéf=rom these
results, the structure of umbellacin B was formulate®.as

The IR spectrum of3 exhibited absorptions due to hydroxyl
(3460 cnt!) and carbonyl (1735 cm) groups. HRESIMS and
NMR data of3 suggested a molecular formula 0§H,¢04. The
NMR features of compound closely resembled those of florlide
A,* except that a trisubstituted olefin | 5.92 (1H, d,J= 7.5 Hz);

Oc 123.9 (CH), 136.7 (qC)] at C-10/C-11 replaced the tertiary
hydroxyl of florlide A. HMBC correlations between H-11a and
C-11, C-10, C-19, C-5, and C-4a and between H-9 and C-11, C-10,
C-7, and C-8 positioned the trisubstituted olefin at C-10 and C-11.
The relative stereochemistry & was established by a NOESY
experiment. NOESY correlations fromyf9 (0 1.68) to H-11ad
3.18) and H-18 and from H-11a to K13 showed that these protons
occur on thes face of the ring system. The large coupling constant
(J = 11.5 Hz) between H-4ad(2.30 m) and H-1lad{ 3.18)
suggested that the configuration of H-4a wasriented® Therefore,

the structure of umbellacin C was determined3as

Compound4 analyzed for GzH3zO; from its HRESIMS and
NMR spectroscopic data. The NMR features of compodineere
analogous to those of umbellatol ®8Bexcept that a secondary
hydroxyl group appeared at C-14, and the aldehyde functions of
umbellatol B were replaced by carbomethoxy and acetoxymethyl
groups.!H—1H COSY cross-peaks between H-13 and H-12/H-14,

* To whom correspondence should be addressed. Tel: 886-7-525-2000, 35 well as HMBC correlations between-B and C-4 and C-4a

ext. 5036. Fax: 886-7-525-5020. E-mail: yihduh@mail.nsysu.edu.tw.
T National Sun Yat-sen University.
* Mansoura University.
§ Kaohsiung Medical University.

10.1021/np058093r CCC: $33.50

and between H-11a and C-1, C-4a, C-11, and C-10, supported these
assignments. The relative stereochemistry of the ring system was
established by comparison of NOESY data with those of umbellatols
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Chart 1
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Table 1. 'H NMR Data of Compound&—6

H 12 22 K 42 52 62
1 9.67 brs
3 9.26s 4.51d (12.8) 4.45d (12.0) 4.51d (12.3) 454 brs 453 brs
4.58d (12.3) 4.93d (12.0) 4.58d (12.3)
4a 3.52m 3.08 brt (12.0) 2.30 brt(11.5) 3.21dt (3.9, 10.8) 2.83m 3.30m
5 2.80m 1.55m 1.72m 1.58 m 1.76 m 1.64m
2.98m 1.92m 2.04m 2.18m 1.39m
6 1.82m 1.97m 1.11m 1.50 m 1.14m 2.00m
1.55m 1.35m
8 3.42brs 3.42brs 3.491t(3.3) 3.83s 3.46m 5.38 brd (9.0)
9 1.42m 1.68m 2.05m 1.80m 291m 2.10m
1.76 m 217m 2.95dt (16.5,7.5) 2.14m 2.40m
10 1.32m 1.36m 5.92 brd (7.5) 1.23m 5.59 brd (7.2) 2.22m
1.62m 1.64m 2.43m
1la 3.95d (12.0) 2.74d (12.0) 3.18d (12.0) 2.69d (10.8) 3.32d(11.1) 3.12d (11.4)
12 6.73d (11.4) 5.46 1 (6.6) 6.06d (11.5) 5.751(7.2) 5.661(7.2) 5.57t(6.6)
13 6.85dd (11.4,14.4) 2.43m 6.26 dd (11.5, 15.5) 2.49 ddd (15.0, 7.2, 3.0) 2.26m 2.32m
2.27 ddd (15.0, 7.2, 1.0) 2.48 m 2.56m
14 6.36d (14.4) 4.151(6.0) 5.88d (15.5) 3.52dd (9.0, 3.0) 3.44m 3.55m
16 141s 1.76s 1.34s 1.23s 1.22s 1.23s
17 1.41s 4.89s 1.34s 1.27s 1.26s 1.30s
5.01s
18 1.02s 1.03s 1.04s 1.12s 1.01s 1.55s
19 1.73m 1.78 m 1.68m 3.41d(7.2) 1.56m 5.04s
2.03m 2.22d (13.0) 3.64d(7.2) 1.70 m 5.11s
OCH3 3.64s 3.6ls 3.64s 3.56s
OCO; 2.06s 2.04s 2.06s 2.06s

aRecorded in CDGlat 300 MHz.? Recorded in CDGlat 500 MHz. The values are ppm downfield from TMS, and assignments were made by
COSY, NOESY, HMQC, and HMBC experiments] values (in Hz) in parentheses.

A and B. TheE-geometry of the olefinic bond*!2was determined
by NOESY correlations from pH3 to H-12 and from H-4a to i
13.

Compound5 analyzed for GsH3gO; from its HRESIMS and
NMR spectroscopic data. The NMR features of compobimgere
similar to those of3 except that a secondary hydroxyl group
[0n 3.44 m;0c 77.9 (CH)] appeared at C-14 mand the lactonic
function of 3 was replaced by a carbomethoxy groop B.64, 3H,

S; 0c 51.8 (CH); 173.2 (qC)] and an acetoxymethyl,{ 4.54 br s;

Oc 64.7 (CH)] in 5. '1H—H COSY cross-peaks between H-13 and
H-12/H-14 as well as HMBC correlations betweep-#Hand C-4

and C-4a and between H-1la and C-1, C-4a, C-11, and C-10
suggested these assignments. NOESY correlations fre:® td
H-12 and from H-4a to K13 established th&-geometry of the
olefinic bond A%(12),

Compounds gave a molecular formula ofgH3¢0s, as indicated
by its HRESIMS and NMR spectroscopic data. The NMR features
of compound6 were analogous to those of compounvith the
exception that the isolated aliphatic methylene (C-19) signal was
replaced by an exmethylene at C-11 and a trisubstituted olefin

resonance appeared at C-7. COSY correlations between H-9 and
H-8/H-10 and HMBC correlations between-#8 and C-6/C-8 and
between H19 and C-11/C-11a/C-10 confirmed the positions of
the trisubstituted olefin and the exo-methylene.

HRESIMS and NMR spectroscopic data revealeth have a
molecular formula of H340s. The NMR features of compound
7 (Tables 2 and 3) closely resembled those of xenibéuiith the
exception of an additional secondary hydroxyl grodp #.75 br
S; Oc 68.2 (CH)] at C-9 in7. A COSY correlation between H-9
and H-8/H-10 and HMBC correlations between H-8 and C-9/C-
10/C-18/C-6 confirmed the location of the secondary hydroxyl at
C-9. The relative configuration af was established by a NOESY
experiment. NOESY correlations from H-11a to H-3 and Me-18
and from H-9 to Me-18 showed that these protons occurred on the
same face on the ring systep) (A NOESY correlation from H-4a
to H-8 showed that these protons also occurred on the same face
of the ring systemd).

Compound8 proved to have a molecular formula ofdE,g0s
by its HRESIMS and NMR spectroscopic data. The NMR features
of compound8 were similar to those of xeniolide H with the
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Table 2. 13C NMR Data of Compound$—11

El-Gamal et al.

C 12 28 3P 42 52 62 7 8 o 107 112
1 207.0 1735 172.2 1731 173.2 173.2 104.3 176.0 174.3 172.8 173.7
3 194.8 65.1 73.1 66.7 64.7 66.0 99.6 65.3 64.2 65.5 65.1
4 134.4 139.1 134.3 136.8 138.2 139.5 139.4 87.5 85.5 138.4 138.8
4a 34.5 39.9 50.5 34.8 47.7 37.8 44.2 47.8 43.1 37.9 39.5
5 29.6 29.9 29.5 26.1 28.0 32.3 35.8 27.5 255 29.1 29.8
6 29.1 27.6 39.8 28.8 38.6 39.9 39.7 38.7 38.3 38.3 38.5
7 37.2 37.2 40.5 48.8 40.4 136.0 132.8 59.0 58.9 59.7 37.2
8 73.6 73.4 74.8 83.4 74.1 124.6 130.5 64.3 64.3 63.7 73.8
9 27.9 28.6 34.9 28. 33.9 28.9 68.2 28.7 28.8 27.3 275
10 38.6 38.6 123.9 28.3 119.7 30.9 45.6 27.6 27.5 26.1 28.3
11 74.9 74.4 136.7 47.7 137.9 144.2 149.6 143.6 141.6 143.1 73.4
1lla 59.1 61.0 51.3 43.4 53.4 61.4 56.3 59.1 57.9 60.7 61.0
12 150.5 127.2 128.7 1315 130.2 126.7 124.6 127.1 128.0 128.2 128.3
13 121.4 33.2 120.9 30.3 30.2 30.8 121.2 132.1 130.7 30.7 30.2
14 153.4 73.8 144.8 77.8 77.9 77.3 144.2 63.0 62.7 77.3 77.3
15 71.2 146.6 70.8 73.0 73.0 73.0 711 60.9 61.6 72.9 73.1
16 29.8 18.5 29.8 24.2 24.1 24.0 29.6 18.6 18.7 24.0 23.9
17 29.8 111.0 29.8 26.5 26.4 26.5 29.6 254 24.5 26.5 26.4
18 29.6 29.8 23.3 15.2 22.5 18.6 18.2 18.1 18.2 18.8 29.8
19 44.4 43.8 39.8 76.3 38.2 120.3 111.0 121.8 122.7 121.3 43.9
OCQOCH3 21.2 21.1 21.2 21.2 20.7 21.2 21.3
OCOCHs 170.7 170.6 170.8 170.9 170.2 170.8 171.0
OCH3 51.7 51.5 51.8 51.7 55.8 51.9 51.6
57.1

aRecorded in CDGlat 75 MHz.? Recorded in CDGlat 125 MHz. The values are ppm downfield from TMS, and assignments were made by
COSY, NOESY, HMQC, and HMBC experiments.

Table 3. 'H NMR Data of Compoundg—11

H 7 8° o 107 112
1 4.34d (9.0
3 5.26 m 3.76 d (12.0) 4.23m 453 brs 4.52d (12.3)
3.95d (12.0) 4.59d (12.3)

4a 2.92 brd(14.1) 2.60m 2.77td (7.0, 7.0) 3.30m 3.09 brt(12.3)

5 2.19m 2.08 dq (15.0, 4.0) 2.00dq (15.5, 3.0) 1.55m 1.54m
1.90m 1.88 m 1.58m 1.74m 1.88 m

6 1.55m 2.21dt(13.0, 3.0) 2.17 dt(13.0,2.4) 1.22m 1.32m
2.20m 1.10dq (13.0, 4.5) 1.06 tt (13.0, 2.4) 2.02m 1.62m

8 5.26 m 2.85dd (11.5, 3.0) 2.81brd(11.5) 3.03d (11.4) 3.40brs

9 4.75brs 2.25m 2.26 brd (11.5) 2.18m 1.72m

1.20m 1.40m 1.42m 2.18m

10 2.32brd (13.8) 2.60m 1.79 brt(13.5) 2.38m 1.60 m
2.55dd (13.8, 6.6) 2.70 brd (13.5) 2.20m

1la 1.72m 3.76d (12.5) 3.16d (12.5) 3.26d (11.1) 2.73d(12.3)

12 6.40d (10.2) 5.85d (15.5) 5.88d (15.5) 5.61t(7.2) 5.571(7.2)

13 6.49 dd (10.2, 15.3) 5.85dd (15.5, 5.5) 5.88 dd (15.5, 5.5) 2.29m 2.26m

2.46m

14 5.98 d (15.3) 3.22d (5.5) 3.27d (5.5) 3.50dd (8.4, 2.7) 3.41m

16 1.35s 1.26s 1.27s 1.22s 1.21s

17 1.35s 1.38s 1.39s 1.26s 1.25s

18 1.79s 1.18s 1.13s 1.15s 1.05s

19 4.75s 5.22s 5.22s 511s 1.77m
491s 5.25s 5.23s 531s

OCH3 3.40s 3.59s 3.60s
356s

OCOH3 2.11s 2.05s 2.06s

aRecorded in CDGlat 300 MHz.? Recorded in CDGlat 500 MHz. The values are ppm downfield from TMS, and assignments were made by
COSY, NOESY, HMQC, and HMBC experiments] values (in Hz) in parentheses.

exception that a trisubstituted epoxy grodp B.22 d;0c 63.0 (CH),
60.9 (qC)] replaced the olefin at C-14/C-15 in xeniolidé 6OSY

group.

Compoundd was assigned a molecular formula of,83:0¢, as

exception that the hydroxyl group at C-3 was replaced by an

acetoxyl py 2.11, 3H, s;0¢ 20.7 (CH), 170.2 (qC)] in9. HMBC
correlations between B and C-4/C-4a/C-12/C4€OO0 permitted
the placement of the secondary acetoxyl at C-3.

Compoundl0 proved to have a molecular formula of4E30;
from its HRESIMS and NMR spectroscopic data. The NMR
correlations between H-13 and H-14/H-12 and a HMBC correlation features of compountlO resembled those @, with the exception
from H-16/H-17 to C-15/C-14 confirmed the location of the epoxy that a trisubstituted epoxy group{ 3.03 d;dc 63.7 (CH), 59.7
(qC)] replaced the olefin at C-7/C-8 61 A COSY NMR correlation
between H-8 and H-9 and a HMBC correlation betwegfilBl and
shown by the HRESIMS and NMR spectroscopic data. The NMR C-6/C-7/C-8 confirmed the location of the epoxy group at C-7/C-
features of compoun@ closely resembled those & with the

8.

Compoundll analyzed for GzH350s by HRESIMS and NMR
spectroscopic data. The NMR features of compalihdere similar
to those oR, except that a methyl group replaced the exo-methylene
at C-15 and the secondary hydroxyl was shifted to Cii#4-1H
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COSY cross-peaks between H-14 ang 13, as well as HMBC
correlations between #16/17 and C-15, C-14, supported these
assignments.

Compound, 4, 5, 6, 10, and11 exhibited cytotoxicity against
murine P-388 lymphocytic leukemia with Epvalues of 1.6, 4.2,
3.8, 3.7, 3.4, and 3.Gg/mL, respectively. All of these cytotoxic
isolates contain carbomethoxy and acetoxymethyl functionalities.

Journal of Natural Products, 2006, Vol. 69, N&4B

Umbellacin B (2): amorphous solid;d]?> —28° (¢ 0.3, CHC});
IR (neat)vmax 3480, 1740, 1610 cni; *H NMR, see Table 1*3C NMR,
see Table 2; HRESIM8Vz 447.2358 (calcd for £Hz¢07/Na, 447.2356).

Umbellacin C (3): oil; [a]?% +12° (c 0.2, CHC}); UV (MeOH) 4
max (log €) 228 (4.12) nm; IR (neatymax 3460, 1735 cm!; 'H NMR,
see Table 13C NMR, see Table 2; HRESIM8vz 355.1886 (calcd
for CaoH2804Na, 355.1885).

Umbellacin D (4): amorphous solid;d]?%> +36° (c 0.1, CHC});

However, none of the isolates were cytotoxic to A549 (human lung | (neat)vma 3448, 1736 cmt; 1H NMR, see Table 1:3C NMR, see
adenocarcinoma) and HT-29 (human colon adenocarcinoma) cellTaple 2; HRESIMSWz 447.2357 (calcd for §HsdO/Na, 447.2356).

lines (IGso > ug/mL).

Experimental Section
General Experimental ProceduresMelting points were determined

Umbellacin E (5): amorphous solid;d]% +32° (c 0.2, CHC});
IR (neat)vmax 3450, 1738 cm'; 'H NMR, see Table 1}3C NMR, see
Table 2; HRESIMS1z 447.2358 (calcd for &H3¢07/Na, 447.2356).

Umbellacin F (6): amorphous solid;d]?> —30° (c 0.1, CHC});

using a Yanagimoto micromelting point apparatus and are reported IR (n€at)vmax3420, 1730, 1620 crt; *H NMR, see Table 1}°C NMR,
uncorrected. Optical rotations were determined on a JASCO DIP-181 See Table 2; HRESIMBYz 431.2406 (calcd for &HzeOsNa, 431.2407).

polarimeter. UV spectra were obtained on a Shimadzu UV-160A

Umbellacin G (7): amorphous solid;d]?% +36° (c 0.3, CHC});

spectrophotometer, and IR spectra were recorded on a Hitachi 26-30YY (MEOH) 4 max (I0g €) 224 (3.8) nm; IR (neatymax 3460, 1610

spectrophotometer. The NMR spectra were recorded on a Bruker ©

Avance 300 NMR spectrometer at 300 MHz fét and 75 MHz for
13C or on a Varian Unity INOVA 500 FT-NMR at 500 MHz fdiH
and 125 MHz for'3C, using CDC{ with TMS as internal standard.
ESIMS were obtained with a Bruker APEX |l mass spectrometer. Silica
gel 60 (Merck, 236-400 mesh) was used for column chromatography;
precoated silica gel plates (Merck, Kieselgel 6@,F0.25 mm) were
used for TLC analysis.

Animal Material. The soft coraX. umbellatavas collected at Green
Island, off Taiwan, in June 2004, at a depth ef8m and was stored
for 3 months in a freezer until extraction. A voucher specimen,
NSUGNO068, identified by Dr. C.-F. Dai (Institute of Oceanography,
National Taiwan University), was deposited in the Department of
Marine Biotechnology and Resources, National Sun Yat-sen University,
Taiwan.

Extraction and Isolation. The bodies of the soft cor. umbellata
were freeze-dried to give 800 g of a solid, which was extracted with
CHCI, (3.0 L x 3). After removal of solvent in vacuo, the residue
(60 g) was chromatographed over silica gel 60 ugidgexane and
n-hexane-EtOAc mixtures of increasing polarity. Elution loyhexane-
EtOAc (9:1) afforded fractions containing compou@dElution by
n-hexane-EtOAc (5:1) afforded fractions containing compouBd
Elution by n-hexane-EtOAc (4:1) afforded fractions containing
compoundl. Elution by n-hexane-EtOAc (2:1) afforded fractions
containing compound§, 10, and 11. Elution by n-hexane-EtOAc
(3:2) afforded fractions containing compouBdElution by MeOH-
EtOAc (98:2) afforded fractions containing compouBdsd?. Elution
by MeOH-EtOAc (95:5) afforded fractions containing compourids
and 4. Compoundl (6 mg, 0.001%) was further purified by HPLC
(RP-18) eluting with MeOHH,O (65:35). Compound® (3 mg,
0.0005%) was further purified by HPLC (RP-18), eluting with Me©H
H2O (60:40). Compoun@® (3 mg, 0.0005%) was further purified by
HPLC (RP-18) by eluting with MeOHH,0 (70:30). Compoundéd
(2 mg, 0.00003%) an& (3 mg, 0.0005%) were further purified by
HPLC (RP-18) eluting with MeOHH,0O (60:40). Compound§ (2
mg, 0.0003%),10 (4 mg, 0.0006%), and1 (3 mg, 0.0005%) were
further purified by HPLC (RP-18) eluting with MeOHH,0 (68:32).
Compound? (2 mg, 0.0003%) was further purified by HPLC (RP-18)
eluting with MeOH-H,0 (67:33). Compoun8 (2 mg, 0.00003%) was
further purified by HPLC (RP-18) eluting with MeGHH,0 (73:27).
Compound9 (2 mg, 0.00003%) was further purified by HPLC (RP-
18) eluting with MeOH-H,O (82:18).

Umbellacin A (1): oil; [a]?% —36° (c 0.2, CHC}); UV (MeOH) 4
max (log €) 235 (4.26) nm; IR (neatymax 3450, 1730 cm!; 'H NMR,
see Table 11°C NMR, see Table 2; HRESIM8vVz 373.1991 (calcd
for CooHagOsNa, 373.1990).

m % IH NMR, see Table 333C NMR, see Table 2; HRESIM8vz
401.2304 (calcd for §H340sNa, 401.2302).

14,15-Epoxy-xeniolide H (8):amorphous solid;d]?% +26° (c 0.2,
CHCLy); IR (neat)vmax 3400, 1760, 1600 cnt; 'H NMR, see Table 3;
13C NMR, see Table 2; HRESIMB8Vz 371.1836 (calcd for gH2s0s-
Na, 371.1834).

3-Acetyl-14,15-epoxy-xeniolide H (9):amorphous solid; d]?%
+22° (c 0.1, CHC}); IR (neat)vmax 1760, 1740, 1620 cni; *H NMR,
see Table 33°C NMR, see Table 2; HRESIM8vz 413.1937 (calcd
for CooHzgOsNa, 4131939)

Umbellacin H (10): amorphous solid;d]%*> +46° (c 0.1, CHC});
IR (neat)vmax 3409, 1733 cm'; 'H NMR, see Table 3!3C NMR, see
Table 2; HRESIMSWz 447.2354 (calcd for €Hz¢O7Na, 447.2356).

Umbellacin | (11): amorphous solid;d]?> —30° (c 0.2, CHC});
IR (neat)vmax 3490, 1742 cm'; 'H NMR, see Table 3:3C NMR, see
Table 2; HRESIMSWz 465.2464 (calcd for §HzgOsNa, 465.2461).

Cytotoxicity Testing. P-388 cells were kindly supplied by Dr. J.
M. Pezzuto, formerly of the Department of Medicinal Chemistry and
Pharmacognosy, University of lllinois at Chicago; A549 and HT-29
cells were purchased from the American Type Culture Collection.
Cytotoxic assays were carried out according to previously described
procedures.
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