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Cytotoxic Diterpenoids from the Soft Coral Sarcophyton crassocaule

Cuixian Zhang,* Jun Li, Jingyu Suf, Yongju Liang$ Xiaoping Yang$ Kangcheng Zheng§j,and Longmei Zeng*

School of Chemistry and Chemical Engineering, Sun Yat-Sevetsity, Guangzhou, 510275, People’s Republic of China, School of Chinese
Medicine, Guangzhou Ureérsity of Traditional Chinese Medicine, Guangzhou, 510405, People’s Republic of China, and Cancer Research
Center, Sun Yat-Sen Umrsity, Guangzhou, 510060, People’s Republic of China

Receied Naember 30, 2005

Five new cembrane diterpenoids, sarcrassin€EAL—5) along with a known compound, emblid®) (have been isolated

from the soft coraSarcophyton crassocautmllected from the Bay of Sanya, Hainan Island, China. The structures of
1-5 were determined by spectroscopic methods including 1D and 2D NMR techniques. Their relative configurations
were determined by NMR data and NOESY experiments. Compadj@iand6 exhibited significant cytotoxic activities
against KB cell lines with 1 values of 5.0, 4.0, and 5,0g/mL, respectively, while compoundsand5 showed
moderate cytotoxicity toward KB cell lines with égvalues of 19.0 and 13.0g/mL, respectively.

Soft corals (phylum Coelenterata) are a rich source of structurally 1.00 (3H, dJ = 7.0 Hz), 1.08 (3H, dJ = 7.0 Hz), 2.00 (1H, m)];
diverse terpenes. Cembranoid diterpenes are secondary metabolitesnd a methyl groupdyy 1.12 (s, 3H)]. According to the molecular
characteristic of several genera of soft corals, in particular, formula and the above functionalitiekyas suggested to be a cyclic
LobophytumSinularia, andSarcophytonNumerous cembranoids  diterpene. The gross structure bivas determined by a detailed
have been reported to have antiturtof,antimicrobial? HIV analysis of 1D and 2D NMR spectra. The HMQC experiment led
inhibitory &7 and antiinflammatory activitieAs a part of our search o the assignment of all the protons to the corresponding carbon
for bioactive substances and new compounds from marine organ-atoms (Table 1)!H—!H COSY revealed five sequences depicted
isms, the soft corabarcophyton crassocaubldosre (Alcyoniidae) by the bold lines in Figure 1. The location of the 1,2 double bond
was investigated. The specimen was collected from the Bay of was disclosed by th&H/23C long-range correlations observed in
Sanya, Hainan Island, China. Five new cytotoxic cembrane diter- the HMBC spectrum between H-2 and both C-1 and C-15, between
penes, sarcrassins7/& (1-5) together with a known diterpene,  H-16 and both C-15 and C-1, and between H-17 and C-15 and
emblide 6),”!° were isolated. Their structures were determined C-1. The positions of the 3,4 and 11,12 double bonds as well as
mainly by spectroscopic methods. the epoxy ring were also established through HMBC correlations
. . of H-3 to C-4 and C-18; H-5 to C-4 and C-18; H-7 to C-8 and
Results and Discussion C-9; H-9 to C-8 and C-19; H-19 to C-8 and C-7; H-13 to C-12 and

The soft coralS. crassocaulavas extracted with EtOH. The C-20; H-11 to C-13 and C-20; and H-14 to C-1 and C-15. By
EtOH extract was concentrated, and the residue was partitionedcoupling'!H—!H COSY and HMBC data the isolated spin systems
between EtOAc and #0. The EtOAc fraction was subjected to  were pieced together (Table 1, Figure 1).

CC on Si gel, using petroleusrether (PE) and EtOAc mixtures of The chemical shift of H-11 aby 6.59 was in favor of &
increasing polarity, and finally pure EtOAc, to yield 11 fractions.  configuration for the 11,12 double bo##:2 The NOE interaction
Fraction 3 eluted with PEEtOAc (3:1) was further subjected 10 pepyeen H-11/H-130%, 2.42) also supported this deduction. NOE
flash chromatography over Si gel H to give three fractions, 3A, . relations between H-3% 7.62)/H-21 (On 3.76) and H-2 &y,
3B, and 3C. Fraction 3A was further purified on silica gel H eluted 6.23)/H-14a 6y 2.71) coupled with the chemical shift of H-3 at
with PE-EtOAc (19:1) to afford compo_unﬂ. Fraction 3B was o 7.62 and therans orientation of H-2 and H-3% ;= 12.0 Hz)
separated by RP HPLC on C18 to yield compouddand 5. indicated aZ configuration for the 1,2 double bond and &n

Fraction 3C was divided into two parts: 3C-a and 3C-b. Fraction . ; . ;
o configuration for the 3,4 double bond. In addition, the chemical
3C-a was further purified by RP HPLC on C18 to afford compounds shift oc 16.8 of the 19-CH together with the lack of NOESY

ﬁ_sgfai':é?g?cn(fg ll; ;’ga:ﬁfourghcegnf’uégf on Si gel H using correlation between H-7 and 19-Ghhdicated anE configura-
: P ¥ tiont113.14for the trisubstituted epoxide ih That means H-7 and

moslg(r:irI:fsfg]rnpw\lﬁawgzsl-llsc())latv?/gsasd:tg?rlneinéﬂl(::)W’ I\_Il';%osuﬁvl(;]ll'z-rhe 19-CH; are located on opposite faces of the molecule. Thus, the
32-5 y structure of sarcrassin A was establishedLas

377.2333 [M+ H]" (calcd 377.2327). Its IR1{3010 (m), 1714 _ _ _ _

(s), 1636 (m), 1263 (s) cm], NMR signals Pc 168.5 (s), 167.8 Sarcrgssm BZ{) was isolated as a pale yellow, viscous oil. On
(s), 51.7 (q), 51.6 (q) andy 3.76 (s, 3H), 3.77 (s, 3H)], and UV the basis of its HRESIMSn/z 415.2091 [M + NaJt (calcd
[Amax (10 €) 285.3 (4.19), 239.2 (3.89) nm] suggested the presence 415.2096), along Wlth thé&*C NMR spectral data, the molecular
of two a,8-conjugated methyl esters. NMR signals revealed the formulawas established ag83,06. The'H and**C NMR spectral
presence of three trisubstituted double bonts]58.6 (s), 118.9 data of2 were very similar to those of. The main differences
(d), 136.6 (d), 127.7 (s), 144.4 (d), 130.1 (s) ahd6.23 (1H, d, were the signals alc 158.6 (s), 118.9 (d) andk 6.23 (d, 1H, 12.0

J=12.0 Hz), 7.62 (1H, d) = 12.0 Hz), 6.59 (1H, t] = 9.0 Hz)]; Hz) for the 1,2 double bond if, which were replaced by the signals
an epoxymethinedc 62.1 (d),dy 2.63 (1H, t,J = 7.5 Hz)]; an atdc 69.7 (s), 57.5 (d) andy 3.67 (d, 3H,) = 9.5 Hz) for epoxydic
epoxydic quaternary carbobd 66.8 (s)]; an isopropyl group function in2. This implied tha? might possess an additional epoxy

ring. HMBC correlations between H-15,( 1.83)/C-1 and C-2 and
* Corresponding author. Tel: 86-20-84036447. Fax: 86-20-84112245. between H-2 &, 3.67)/C-4, C-3, C-1, C-15, C-16, and C-17

E-mail: ceszZim@zsu.edu.cn. confirmed the location of the additional epoxy ring at C-1 (Table
T School of Chemistry and Chemical Engineering, Sun Yat-Sen Univer- 1).

sity. . . .
);Guangzhou University of Traditional Chinese Medicine. The stereochemistry d@ was determined on the basis of the
§ Cancer Research Center, Sun Yat-Sen University. chemical shift and NOESY spectrum. The chemical shift of H-3 at
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Scheme 1.Cembrane Diterpenoids from the Soft Co&drcophyton crassocaule
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On 6.74 and H-11 aby 6.80 suggested Z configuration for the with thetransorientation of H-2 and H-3% ;= 12.0 Hz) deduced
3,4 double bond and the 11,12 double bond, respectivéAThe an E configuration for the 3,4 double bond andaonfiguration
chemical shift atdc16.1 of the 19-CH coupled with the lack of for the 1,2 double bond. NOE correlations between H-7/H-9a; H-7/
NOESY correlation between H-7 andz#9 indicated anE 19-CH;; H-9a/19-CH H-11/H-7; H-11/H-9; and H-11/19-CHvere
configuration for the methyl-bearing trisubstituted epoXit&:14 observed, implying H-7 and 19-Ghivere located on the same face
The NOESY correlation between H-2 and H-14b but lack of of the molecule. This orientation was supported by the very similar
correlation between H-2 and H-15 indicated the H-2 and isopropy! Jy-76 coupling constants (10.0, 1.0 Hz, Table 1)3®tompared
group were situated on the opposite side of the second trisubstitutedwith the model compound (Jy—76= 10.8, 3.7 Hz)'® It was further
epoxide ring. The relative stereochemistry of four chiral carbons, confirmed by Chem 3D molecular modeling study. The minimum
C-1, C-2, C-7, and C-8, was defined by NOESY, which showed energy conformation 08 was calculated, and the dihedral angles
correlations between H-2 and;H9, H-15 and H-9b dy 1.05), between the coupled nuclei H-7 and-Blwere acquired from this
and H-9b and H-7. This observation implied H-2 and 19;@idre model. Thely—7 6 coupling constants (8.2, 2.4 Hz) calculated from
on the same face of the molecule, while H-7 and isopropyl were the dihedral angle (H-#C-7—C-6—H-6a = 5.7°; H-7—C-7—C-
on the other face. The relative stereochemistry determined by 6—H-6b = 121.9, Figure 3) of the model structure 8fthrough
NOESY was supported by a Chem 3D molecular modeling study. the Karplus equation fit best with that of tiig_; ¢ value® of 3
There is only one energetically favorable conformation for the large (Table 1). Thus, the structure of sarcrassin C was establishgd as
ring, which revealed the distance of these corresponding protons Sarcrassin D4) was obtained as a yellow, viscous oil. HRESIMS
are within 2.46-3.76 after the energy was minimized by MM2  (m/z 405.2270 [M + H]*™ (calcd 405.2277)) established the
(Figure 2). The structure of sarcrassin B was established as showrmmolecular formula fo#t as G3H3,06. UV and NMR spectral data
in 2. suggested the presence of ayf-unsaturated methyl estedd
Sarcrassin C 3) was obtained as a colorless, viscous oil. 168.6(s), 51.7 (q) andy 3.71 (3H, s); UVAnax(log €) 282.8 (4.10)
HRESIMS §1Wz431.2401 [M+ Na]* (calcd 431.2409)) established nm]; an acetoxydc 169.8 (s), 21.0 (q) andy 2.03 (3H, s)]; and
the molecular formula for3 as GsH3cOs and six degrees of  ana,S-unsaturated lactone functiodd 141.8 (d), 132.3 (s), 166.5
unsaturation. UV and NMR spectral data suggested the presences), 82.1 (s); UVimax(l0g €) 239.2 (3.87) nm]. Moreover, the NMR
of two a,f-conjugated methyl ester8d 170.3 (s), 52.3 (g) andy data showed signals ag 155.3 (s), 141.8 (d), 137.1 (d), 132.3 (s),
3.82 (8);0c 167.9 (s), 51.6 () andy 3.75 (s) and UMimax (l0g €) 129.0 (s), 119.2 (d) andy 5.92 (1H, d, 9.0 Hz), 7.50 (1H, d, 9.0
287.2 (4.29) nmy]; three trisubstituted double bondls 158.2 (s), Hz), 6.29 (1H, br s), indicating the presence of three trisubstituted
143.4 (d), 135.3 (d), 130.0 (s), 129.2 (s), 118.5 @);7.50 (d, double bonds. On the basis of the above findihgyas suggested
1H,J = 12.0 Hz), 6.60 (dd, 1H) = 2.5, 10.5 Hz), 6.09 (d, 1H] to be a bicyclic diterpenoid. The downfield chemical shift of H-15
= 12.0 Hz)]; one secondary hydroxyl carbait[73.0 (d),0n 3.14 (0w 2.63) suggested the presence of a double bond at C-1. The
(d, 1H,J =10.0, 1.0 Hz)]; one methoxy group{ 78.3 (s), 50.0 connectivities H-2/H-3, H-5/H-6/H-7, H-9/H-10/H-11, H-13/H-14,
(9) anddy 3.28 (s, 3H)]; and one isopropyl grou{0.98 (d, 3H, and H-16/H-15/H-17 were provided By—'H COSY. Connections
J=7.0 Hz), 0.93 (d, 3HJ = 7.0 Hz), 1.98 (m, 1H)]. According of these five isolated spin systems were provided by HMBC
to the molecular formula and the above functionaliti8sijs experiment.
suggested to be a cyclic diterpene. Analysis of'tth@nd3C NMR TheE geometry of the 1,2 double bond was assigned since NOE
spectral data (Table 1) @& clearly showed it to be structurally interactions between H-2 and both H-15 and H-16 were observed.
similar to1, the obvious differences being the absence of any epoxy Furthermore, a NOESY interactions observed between H-3 gnd H
group and the presence of an additional hydroxyl and one methoxyl 21 (04 3.71), coupled with theis orientation of H-2 and H-3%3
group in3. The positions of the hydroxyl and methoxyl groups = 9.0 Hz), implied anE configuration for the 3,4 double bond.
were determined through HMBC correlations of H-7 to C-8 and The chemical shift of H-11 aby 6.29 favored & configuration
C-9; H-9 to C-8 and C-19; iH23 to C-8 and C-7; and 419 to for the 11,12 double bont;2and the NOE interaction observed

C-8 and C-7. between H-11 and H-13 confirmed this deductior-19 showed
The chemical shift of H-11 ady 6.60 was in favor of aZ a strong NOE interaction with $23 (04 2.03), revealing that 19-
configuration for the 11,12 double boAt!2and the NOE interac- CHs; and the acetoxy group were located on the same face of the

tion between H-11 and H-13)( 2.54) supported this deduction. molecule, assigned arbitrarily as /orientation (Supporting
In addition, a NOESY correlation was observed between H-3 and Information). Thus, the structure of sarcrassin D was determined
Hz-21 (O 3.82) and between H-2 and H-14, which when coupled as4.
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Table 1. *H NMR (500 MHz) and'*C NMR (125 MHz) Data of Compounds—6 in CDCls
1 2 3
position dc mult on (Jin Hz) dc, mult Oon (Jin Hz) Oc mult Oon (Jin Hz)
1 158.6 C 69.7C 158.2C
2 118.9 CH 6.23d (12.0) 57.5 CH 3.67d (9.5) 118.5CH 6.09d (12.0)
3 136.6 CH 7.62d (12.0) 136.5 CH 6.74 d (9.5) 135.3 CH 7.50d (12.0)
4 127.7C 136.9C 129.2C
5 23.6Ch 2.671(7.5), Ha 23.1CH 2.78 dt(5.5,7.5) Ha 21.8CH 2.901t(4.0) Ha
2.551(7.5) Hb 2.461(13.0) Hb 2.50 m Hb
6 26.8CH 1.91 mHa 26.7 ChHi 1.55m 36.1CH 1.8 mHa
1.70 m Hb 1.31 m Hb
7 62.1 CH 2.631(7.5) 62.1 CH 2.70dd (3.0,5.5) 73.0CH 3.14 dd (10.0,1.0)
8 66.8 C 61.3C 78.3C
9 36.3ChH 1.15m 38.5CH 2.20mHa 29.7 Ch 1.82 mHa
1.05 m Hb 1.65mHb
10 23.9CH 2.11 mHa 26.1 ChHl 2.28 mHa 23.7 CH 1.91 m Ha
2.02 mHb 2.00 m Hb 1.70 mHb
11 144.4 CH 6.59 (9.0) 140.8d 6.801(8.0) 143.4CH 6.60 dd (2.5,10.5)
12 130.1C 134.0s 130.0C
13 26.9 CH 2.82 mHa 21.7 CH 2.33mHa 27.9 CHl 2.54 m (2H)
2.42mHb 2.17mHb
14 28.8CH 2.71 mHa 29.6 CH 2.08 m Ha 29.1CH 2.781td (3.5) Ha
2.33mHb 1.65m Hb 2.45 mHb
15 36.7 CH 2.00m 31.7CH 1.83m 37.6 CH 1.98 m
16 22.2CH 1.00d (7.0) 17.6 CHl 1.13d (7.0) 20.4 CHl 0.98d (7.0)
17 20.7 CH 1.08d (7.0) 19.0 CHl 0.97 d (7.0) 21.9 CHl 0.93d (7.0)
18 168.5C 166.8C 170.3C
19 16.8 CH 112s 16.1 CHl 1.32s 18.7 CH 1.28s
20 167.8C 167.7C 1679C
21 51.7CH 3.76s 52.2CH 3.77s 52.3CH 3.82s
22 51.6 CH 3.77s 51.8CH 3.75s 51.6 CHl 3.75s
23 50.0 CH 3.28s
4 5 6
position Oc mult Oon (Jin Hz) Oc mult Oon (Jin Hz) Oc mult On (Jin Hz)
1 155.3C 155.8C 155.2C
2 119.2 CH 5.92d (9.0) 118.9CH 5.99d (9.5) 120.8 CH 11d(12.0)
3 137.1CH 7.50d (9.0) 136.3 CH 7.24d(9.5) 135.4 CH 28 dd (12.0,1.0)
4 129.0C 129.7C 124.4C
5 20.7CH 2.79dt(5.5,14.5) Ha 20.2CGH 3.02 m Ha 26.2 CH 2.48m
2.47 dt (5.5,12.5) Hb 2.55 m Hb
6 26.0ChH 2.18 mHa 33.9CH 2,51 mHa 25.2CH 2.18 mHa
1.76 dt (4.0,12.5) Hb 2.32mHb 1.86 m Hb
7 68.3 CH 5.23 brd (11.5) 209.8C 68.2 CH 5.40dd (9.5,2.5)
8 82.1C 87.0C 82.4C
9 34.3CH, 2.21 mHa 33.8CH 2.60 m Ha 34.5CH 2.08 m Ha
1.87mHb 1.90 m Hb 2.02mHb
10 27.3CH, 2.35mHa 27.0 CH 2.30 mHa 27.1CH 2.651t(13.0) Ha
2.28 mHb 2.24mHb 2.30mHb
11 141.8 CH 6.29 brs 143.7 CH 6.291t(5.0) 142.2 CH 6.12t(4.5)
12 132.3C 131.8C 131.9C
13 34.2CH, 3.21dt(3.5,10.0) Ha 32.3CH 3.10t(11.0), Ha 37.1CH 3.171(8.5) Ha
2.04 mHb 2.27t(11.0) Hb 1.89 m Hb
14 33.0CH; 2.61 mHa 31.8 CH 2.60 m Ha 27.1CH 2.38 m Ha
2.39 mHb 1.90 m Hb 2.32mHb
15 31.1CH 2.63m 22.6 CH 2.62m 35.9CH 2.38m
16 19.8 CH 1.07d (7.0) 22.7 CHl 1.07d (6.5) 21.9CHl 1.13d (7.0)
17 22.8CH 0.99d (7.0) 20.5 Chl 1.12d (6.5) 22.6 Chl 1.07d (7.0)
18 168.6 C 168.8 C 168.2 C
19 240 CH 1.36s 28.8 CH 1.44s 23.7CH 1.47s
20 166.5C 167.1C 166.3C
21 51.7CH 3.71s 51.9 CH 3.80s 51.2 CH 3.75s
22 169.8 C 169.6 C
23 21.0CH 2.03s 20.9 CH 2.03s

Sarcrassin E5) was obtained as a colorless oil. The molecular
formula for5 was established as;{E1,805 on the basis of FABMS
m/z 361 [M + H]* and the data of DEPT. The UV and NMR
spectral data suggested the presence af,Arunsaturated methyl
ester Pc 168.8(s), 51.9 (q) andy 3.80 (3H, s); UVAnax (109 €)
284.2 (4.08) nm]; am,f-unsaturated lactone functiond 143.7-
(d), 131.8(s), 167.1(s), 87.0 (s); UV (lag 237.2 (3.88) nm]; a
ketone groupdc 209.8 (s)]; and three trisubstituted bondg 155.8
(s), 118.9 (d), 136.3 (d), 129.7 (s), 143.7 (d), 131.8 {%)55.99

(1H, d,J = 9.5 Hz), 7.24 (1H, dJ = 9.5 Hz), 6.29 (1H, tJ = 5.0

Hz)]. According to the molecular formula and the functionalities
mentioned above and in comparison of € NMR data of5
with those of ketoemblid&, the planar structure & was identical
with ketoemblide. Examination of thelH NMR spectral data

revealed a crucial difference. H-3 i resonated aby 7.24 as
opposed ta)y 6.97 in ketoemblide, indicating that the 3,4 double
bond istransrather tharcis.1112|n addition, the chemical shift of
H-15 (O 2.62) in5 is very close to that ofl (04 2.63) but quite
different from those ofl (dy 2.00) and3 (6 1.98), implying that
the 1,2 and 3,4 double bonds%rhave the same geometry as that
of 4. Coupled with thecis orientation of H-2 and H-3% ;= 9.5
Hz), theE geometry of the 1,2 and 3,4 double bonds was assigned
for 5. Thus, the structure of sarcrassin E was determinesl as

Compound6 was obtained as colorless crystals, mp £120

°C; [0]?*5 +114.7 € 0.10, CHC}). By a careful comparison of
physical and spectral daté,was identified to be emblide, which
was previously isolated from the soft co®arcophyton elegafs

andSarcophyton glaucud® respectively. In the articles cited, the
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Figure 1. 1H—'H COSY correlations (bold lines) and key HMBC
correlations (arrows) of compourid

Figure 2. Energy-optimized model of compourti(lines: im-
portant NOES).
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Experimental Section

General Experimental ProceduresMelting points were determined
using a X-6 micromelting point apparatus and are uncorrected. Optical
rotations were measured on a SchmidHaensch polaptronic hngw5
polarimeter. UV spectra were recorded on a Shimadzu UV-2501PC.
IR spectra were recorded with an EQUINOX55 (Bruker) spectropho-
tometer.!H and*3C NMR spectra were recorded with a Varian Unity
INOVA spectrometer at 500 and 125 MHz, respectively, with TMS as
internal standard. HRESIMS spectra were obtained with an AP QSTAR
Pulsari System mass spectrometer. HPLC was conducted on a Perkin-
Elmer series 200 using a diode array detector 235C and a reversed-
phase Symmetry Prep C18 columrnmn, 7.8 x 300 mm). Preparative
TLC was performed with Si gel H#. Si gel H (206-300 mesh) was
used for flash chromatography. All calculations of the configuration
in the energy minima were performed with the Gaussian 98 quantum
chemistry program package (revision A.11.4)

Collection. Sarcophyton crassocaulosre was collected from the
Bay of Sanya, Hainan Island, China. A voucher specimen (No. 98-
SY-12) is preserved in the Research Centre of Organic Natural Products,
Sun Yat-Sen University.

Extraction and Isolation. The soft coralS. crassocaulé215 g dried
wt) was extracted with EtOH at RT. The EtOH extract was concentrated
under vacuum to give a light brown gum (60 g). The residue was
partitioned between EtOAc and,8. The EtOAc fraction (48 g) was
subjected to CC on Si gel, using petroleum ether (PE) and EtOAc
mixtures of increasing polarity, and finally pure EtOAc, to yield 11
fractions. Fraction 3 eluted with PEEtOAc (3:1) and was further
subjected to flash chromatography over Si gel H using-BE>Ac
(19:1) to give three fractions, 3A, 3B, and 3C. Fraction 3A was further
purified on silica gel H using PEEtOAc (19:1) to afford compound
6 (600 mg). Fraction 3B containing compountland5 was separated
by RP HPLC on C18 Si gel and using Me®i,0O (17:3) as eluant to
yield pure4 (15 mg) and5 (6 mg), respectively. Fraction 3C was
divided into two parts: fractions 3C-a and 3C-b. Fraction 3C-a was
further purified by RP HPLC on C18 Si gel using Me©H,0 (17:3)
as eluate to afford purk (30 mg) and2 (10 mg), respectively. Fraction
3C-b was further purified on Si gel H usimghexane-EtOAc (19:1)
to afford compound (20 mg).

structure of emblide was solved by X-ray analysis. We report ~ Sarcrassin A (1):yellow, viscous oil, §]* —6.3 (¢ 0.208, CHCY);

detailed C-H assignments by a combination of DEPT, HM&C;
1H COSY, and HMBC. ThéH and*3C NMR data are included in
Table 1.

Compoundsl—6 were evaluated for cytotoxic activities against
human tumor cell lines KB and MCF. Compoungs4, and 6
exhibited significant cytotoxic activity against the KB cell lines
with ICsq values of 5.0, 4.0, and 5,0g/mL, respectively, while
compoundsl and5 showed moderate cytotoxicity toward the KB
cell line with 1Cso values of 19.0 and 13,6g/mL. Compound®,

UV(CHCls) Amax (10 €) 285.3 (4.19), 239.2 (3.89) nm; IR (KBPax
3010, 2957, 1714, 1636, 1439, 1384, 1263, 1202, 1125, 1076, 766 cm
IH and °C NMR, see Table 1; HRESIM&Vz 377.2333 [M+ H]"
(calcd for G;H330s, 377.2327).

Sarcrassin B (2):yellow, viscous oil, §]?% +6.9 (€ 0.13, CHC});
UV(CHCls) Amax (I0g €) 238.0 (3.88) nm; IR (KB Wmax 2958, 2930,
1717, 1641, 1462, 1439, 1383, 1262, 1199, 1120, 1074, 767;ékh
and®*C NMR, see Table 1; HRESIMB8Vz 415.2091 [M+ Na]" (calcd
for C22H3206Na, 4152096), FABMS1/z 393 [M + H]+.

Sarcrassin C (3):colorless ail, {t]%°% —6.5 (¢ 0.280, CHOH); UV

4, and5 showed moderate activities against human MCF tumor (CHz;OH) Amax (I0g €) 287.2 (4.29) nm; IR (KBrvmax, 3484, 2956,

cell lines, but compound was weakly active in the MCF cell lines.

b

2878, 1713, 1637, 1439, 1375, 1259, 1203, 1116, 1069, 763; ¢hh

Figure 3. Minimum energy conformation (a) and dihedral angles (HE#7—C-6—H-6a; H-7—C-7—C-6—H-6b) (b) of 3.
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and®®C NMR, see Table 1; HRESIMB8Vz 431.2401 [M+ NaJ" (calcd
for CsH3e06Na, 431.2409); FABMSWz 409 [M + H]™.

Sarcrassin D (4):yellow, viscous oil, §]%°, +187 € 0.108, CHC));
UV (CHCI3) Amax (log €) 282.8 (4.10), 239.2 (3.87) nmH and3C
NMR, see Table 1; HRESIM®Vz 405.2270 [M+ H]* (calcd for
Ca3H330s, 405.2277).

Sarcrassin E (5): colorless oil, §]2% +51.5 € 1.7, CHC}); UV
(CHCls) Amax (l0g €) 284.2 (4.08), 241.6 (3.88), 237.2 (3.88) niht
NMR and*C NMR, see Table 1; FABM$vz 361 [M + H]™.

Emblide (6): colorless crystals, mp 139.20°C; [a]*%5 +114.7 €
0.10, CHC}); UV (CHCl3) Amax (log €) 287.4 (4.19), 238.0 (3.89) nm;
1H and3C NMR, see Table 1; FABM$®Vz 405 [M + H]*.

Cytotoxicity Bioassays.The tetrazolium-based colorimetric assay

(MTT assay) was used for the in vitro assay of cytotoxicity to KB and

MCF tumor cell lines.
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