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ABSTRACT

Soft corals belonging to the genus Lobophytum @Xiigae) have been proven to be rich sources ofiraht
terpenes. Many of these terpenes show interestiolggdical activities. This review reports detail§ terpenes
isolated from Lobophytum soft corals during the ipegr2004—2014, complete with their structures, ngme
literatures and biological activities.
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INTRODUCTION

Marine soft corals are known to be rich sources sbfucturally and biologically intriguing natural
product$?Lobophytumcomprises a group of soft corals belonging topthglum Cnidaria, class Anthozoa, order
Alcyonacea and family Alcyoniidae. Soft corals bétgenud.obophyturare a family with more than 20 species
present in tropical and subtropical waters. Varinatural products, distributed mainly in marinetsmfrals of the
genus ofLobophytur, have attracted much attention from chemists adipirig in natural products due to their
structural complexity and remarkable pharmacoldgiivitiessuch as cytotoxicity™, antibacterial activitied,
anti-inflammatory propertié$™4 and HIV-inhibitory activity®.

Since 2004, more than 50 research papers havepwuidished on investigation of the chemical consitaeof the
soft corals genusobophytum the majority reporting new and novel terpenesthis review, acoording to the
numbers of C-atoms, terpenes were divided intogmwaips: diterpenes, and biscembranoids. From titesawe do
not find sequiterpene isolated from the genus obdphytum. Most of isolated diterpenes are cembrhnoi
compound¥, which are often found in high concentrations {o5% dry weight) in soft corals and have possible
chemical defense roles against predators suclstagsi well as microorganisms and other cbtélsThe purpose of
this review is to focus on the terpene constitueotsLobophytum highlight their novel chemistry and
pharmacological activities.

2. Diterpenes

Diterpenes are group of terpenes the structureshiadh are derivable from geranylfarnesyl diphosphas their
precursor, and cembranes form a large group of sugclic diterpenes. Soft corals are well-known for their high
content of diterpenes, of which particularly cenmerdype diterpenes are the characteristic constiguef this
genud’. The folowing discussion is divided into four antiog to these structural characteristics.

2.1. Cembrane Diterpenes

2.1.1 Cembrane Diterpenes with a Furan Ring gr-aactone
Seventeen cytotoxic cembranoidsmichaolides A2Q7), bearing the-methyleney-lactone, were isolated from

585



R.Y.Perry Burhan et al J. Chem. Pharm. Res., 2014, 6(12):585-595

the CHCI, extract of the Formosan soft cotabbophytum michaela&IXIER-DURIVAULT (Alcyonidae) %%
Compounds?2 and 6 showed potent cytotoxicity against HT-29 and P-888 lines. Compound@snd 9 showed
moderate cytotoxity against HT-29 and P-388 ce#di Hydroxylation at C-14 together withcaexo-methylenex-
lactone and a 3,4-trisubstituted epoxy may be ingmbifor potent cytotoxicity.

Chemical investigation of the f-soluble fraction from an acetone extract of tlst soral Lobophytum sp
collected at the Lingshui Bay, Hainan Province,r@hiled to the isolation of six cembranolide, lolwiplides A —
F(18-23), all containing ana -methylideney -lactone moiet§?. Their structures, including their relative
configuration, were elucidated by extensive anayfehe spectroscopic data.

The soft coraLobophytum durumresulted seventeen cembranolide named durunsofde(24-35)with atrans
fused a-methyleney-lactone and durumolides M<8B-40)possessing ana-methoxymethyly-lactoné*?*2
Compounds24-35 were determined mainly through NMR techniques BRIESI-MS analysis. Moreover, the
absolute configuration o6, 29, and 33 were established by application of modified Mo&henethod. The
antibacterial activities, anti-inflammatory effectd anti-HCMV (Human cytomegalovirus) endonuabeastivity
of durumolides A-L(24-35)were also evaluated in vitro. Anti-inflammatoryiaity of 24, 26, 29, and34(10 uM)
significantly reduced the levels of the iINOS protéd 34.7 + 7.9%, 0.0 + 0.0%, 0.8 = 0.6% and 5.2.2%,
respectively, and COX-2 protein to 62.5+4.3%, 48.6%, 47.8 + 9.0% and 71.6 + 5.8%, respectivelynfounds
24-26 and 28 revealed greater antibacterial potential than pbsitive control (ampicilin) againstalmonella
enteritidis Compound®5 and 26exhibite significant antibacterial activity at anoentration of 10Qg/disk and
compound24 andcompoun@8 at concentration of 20@g/disk, and compound 27 at concentration of g&@isk.
The results for inhibition of HCMV endonucleaseivty assay are all negative at a concentratiofh ofg/mL*.

Durumolides M-Q)(36-40)were evaluated in vitro for the cytotoxicity agdi®s459 (human lung adenocarcinoma),
HT-29 (human colon adenocarcinoma), and P-388 (edyraphocytic leukemia) cancer cell lines, and\ardl
activity against human cytomegalovirus. Preliminaggotoxic screening revealed that compowB®d exhibited
cytotoxicity against P-388 (mouse lymphocytic lemk&) cell line with an EE, of 3.8ug/mL. Moreover, compound
40 showed significant antiviral activity against humytomegalovirus with an Kgof 5.2ug/mL*2,

The soft coralLobophytum crassufdion Marenzeller, 1886) was collected atDongshanid] Taiwan, at a depth of
6 m, has led to the isolation of lobocrddd), possessing an unprecendented diterpenoid skel€mmpound
4lexhibited cytotoxicity against the P-388 cell wiibs, of 3.2ug/mL.

Lobocrassin A42) isolated fromLobophytum crassuneollected at the coast of northeast Taiwan atptdof 10 m.
Compound42is the first cembranoid possessing cabhloromethyle-hydroxy-y-lactone functionality and is the
first chlorinated cembranoid from soft corals bejimg to the genusobophyturf?.

Chemical investigation of the Dongsha Atoll softradloLobophyum crassunmas afforded four cembranoids
crassumols B-C(43-44)and 13-acetoxysarcophytoxidé45)?’. The cytotoxicity and anti-HCMV (Human
cytomegalovirus) activities of compound3-44and56were evaluated in vitro. Compoud8exhibited cytotoxicity
against A-549 (human lung carcinoma) cell line vathED;, of 3.6 ug/mL.Crassumol @6), wasisolated from the
methanol extract of the Vietnamese soft ca@bophytum crassuth The anti-inflammatory activity of compounds
46 were evaluated by the inhibitory effect on tumecnosis factor-alpha (TNf-induced nuclear factor-kappa B
(NF-«B) transcriptional activation in HepG2 cells.

Two new 7,8-epoxycembranoids, namely (25*,75*82R%1,1Z,3E,10E)-7,8:2,16-diepoxycembra-1(15),3,i6r¥
12-ol (47) and (2S*7S*8S*11R*17,3E)-7,8:2,16-diepoxycearii(15),3,12(20)-trien-11-o0(48)were isolated
from a Chinese soft corélobophytum sp collected by hand on a coral reef off Ximao nislgSanya Bay, Hainan
Province, China) at a depth of &HCompound#i7-48were tested for the inhibitory effect on lipopolgsharide
(LPS)-induced nitric oxide (NO) production in mouperitoneal macrophages (PE) The bioassay results
revealed that compoundl-48 showed weak activity (I6>10 xM). In addition, compoundd7-48were weakly
cytotoxic against mouse PERI(IC50>10 uM).

A new hydroperoxy-substituted cembranoid diterp@ibydroperoxysarcophin@9)was isolated from the marine
soft coral Lobophytum crassuollected in the sea waters of Hainan island. Alsolated were two other
cembranoid diterpenes, obtained for the first tifrem a natural sourced,e. 7b,8b-epoxy-4-hydroxycembra-
1(15),2,11-trien-16,2-0lid80) and  b,8b-epoxy-4-hydroxycembra-1(15),2,11-trien-16,2-0l{@&)*°.  Their
structures and relative configurations were elueidan the basis of extensive spectroscopic araipstuding 1D-
and 2D-NMR, and HR-ESI-MS experiments.
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1: (R1 =R3=0Ac,R2 = OH) 7 8 9: (R1 =R2=0H, R3 = OAc)
2: (Rl =R2=0Ac,R3 =0H) 10: (R1 =R3 = OAc,R2=OH)
3: (R1 =0H,R2=R3 =0Ac) 11: (R1 =R2=0OH,R3 =H)

4: (R1 =R3=0Ac,R2=0)
5:(RI =R3=0Ac,R2 = H)
6: (R1 = OAc,R2 = H,R3 = OH)
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25: (R1 =0Ac R2=0OH) 27 28 29: (R1 =0OHR2=H)
26: (R1=0H R2=0H) 30: (R1 =0Ac R2=0OH)
31: (R1 =0Ac R2 = OAc)

32: (R = OAc R2= OAc R3 = OH) 34 35 (R
33: (R1=HR2=0OHR3=H) 36 37:R=H)

38: (R- Ac)

49 50: (R1 = Me, R2 = OH) 52 53 54
51: (R1 = OH, R2 = Me)

Figure 1. Compounds 1-54,Cembrane Diter peneswith a Furan Ring or L actone

Sarcophytolin 52)have been isolated from the soft cdrabophytum sarcophytoid®s The relative structures of
52were elucidated on the basis of extensive spedpic@nd the absolute configurations5@fvere determined by
Mosher’'s method and CD spectrum. The in vitro amftammatory effect olb2was tested. In this assay, the up-
regulation of the pro-inflammatory INOS and COX4dteins of LPS-stimulated RAW264.7 macrophage agls
evaluated using immunoblot analysis. At a concéntmaof 10 uM, compound52was found to effectively reduce
the levels of INOS to 38.4+14.9%.

Two unnamed cembrane di terpers®54were isolated from an Okinawan soft cotabophytum crassuth The
structures of these two new cembranoids were detethon the basis of spectroscopic evidence. Itiqodar, the
absolute stereochemistry 6Band 54were elucidated by the application of the modifiddsher’s method and
circular dichroism (CD) spectral data. The inhibjte@ffects of compoundS3-54on LPS induced NO production
against Raw 264.7 cells were evaluated. Compous&nd 54showed significant inhibitory effect of NO
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production, and their I3 (3.8£0.97 and 4.0+£0.91)values were less thapNIQ(107.3+5.5 and 100.0+6.6) without
any cytotoxic effect. These data indicated thatdhmethyleney-lactone moiety obviously plays a role for an
inhibitory effect on NO production. The inhibitomnechanism of these cembranoids was confirmed by the
inhibition of inducible NO synthase (iINOS) expressvia suppression of a transcription factor nuclear fakt®
(NF-k B).

2.1.26-Lactone-type Cembrane Diterpenes

Durumhemiketalolides A-Q55-57) also isolated from the soft corabbophytum durufd. This compounds
characterized as possessing a hemiketal tetrahy@dnoping and am-methyleneé-lactone ringcis-fused to a 14-
membered ring. Compound-57were evaluated for anti-inflammatory activity usiR\W 264.7 macrophages,
anti-HCMV (human cytomegalovirus) endonucleasevédgtiand antibacterial activity againSalmonella enteritidis
(ATCC13076).

Figure 2. Compounds 55-57, Cembr ane Diter peneswith ané —L actone

2.1.3Theisopropyl(ene)-type Cembrane Diter penes

Crassumol £58) was isolated from the Dongsha Atoll soft corabophytum crassunThe structures ob8was
isolated elucidated by extensive NMR and HR-ESI-B¥eriments. The cytotoxicity and anti-HCMV (Human
cytomegalovirus) activities &8were evaluateh vitro but do not show activify.

From the EtOAc extract of a Chinese soft cokabophytumsp., has affordedtwo new cembranes, namely
(4*,7$+,85%,1Z,2E,11E)-16-acetoxy-7,8-epoxycembra-1(15),2,11-trien-4460) and (&+,8S%15S1E,3E,11E)-
7,8-epoxycembra-1,3,11-trien-15,16-¢6f])*.Compounds 61-62were tested for their inhibitory effects on
lipopolysaccharide (LPS)-induced nitric oxide (N@pduction in mouse peritoneal macrophages (BEMhe
bioassay results revealed that compoubgshowed moderate inhibition with an inhibitory contation 50%
(IC50) of 5.6uM.

Lobocrassins C-H61-63)were isolated from the soft corabbophytum crassujrcollected by hand using scuba
equipment off the coast of northeast Taiwan atgitdef 10 n?>. 16-hydroxy-sinulariol (84)* was isolated from
the Hainan soft coral Lobophytum sp. Compound 64was tested for cytotoxicity agains human lung
adenocarcinoma A-549 and human promyelocytic leuketh-60 tumor cell lines, but did not show actyit a
concentration of 2Qug/mL.The chemical investigation of soft codabbophytum sarcophytoiddsas led to the
discovery of three cembranoids, sarcophytolins (8557)%®. Sarcophytolin B66) was shown to exhibit
cytotoxicity toward a limited panel of cancer deies. The in vitro anti-inflammatory effect 65-67were tested. In
this assay, the up-regulation of the pro-inflammatdNOS and COX-2 proteins of LPS-stimulated RAW264
macrophage cells was evaluated using immunobldysisaAt a concentration of 1M, Compound85-67were
found to effectively reduce the levels of INOS @@:14.1% and 24.4+11.3%

Twounnamed cembrane diterped@€9were isolated from an Okinawan soft cotalbophytum crassunirhe
structures of these two new cembranoids were déatethon the basis of spectroscopic evidéhce

2.1.4Cembrane Diter peneswith Furanidines Rings

Four new cembranoid diterpenes lobocrasols A 73) were isolated from the methanol extract of the sofal
Lobophytum crassuth The sample of.. crassuncollected in Con Co, Quangtri, Vietnam. The anfiammatory
effects of isolated compounds were evaluated ukiRegB luciferase and reverse transcription polymerdssnc
reaction (RT-PCR). Compound® and 71 significantly inhibited TNl induced NF«B transcriptional activity in
HepG2 cells in a dose-dependent manner, witly 1@lues of 6.30 + 0.42 and 6.63 + 04N, respectively.
Furthermore, the transcriptional inhibition of thesompounds was confirmed by a decrease in cyctEmase-2
(COX-2) and inducible nitric oxide synthase (iNGf&ne expression levels in HepG2 c&lEhe structure—activity
relationships of compoundg-73indicated that the presence of an epoxy group afGz15 is necessary for the
anti-inflammatory activity of these compounds.
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Figure 3. Compounds 58-69, The isopr pyl(ene)-type Cembr ane Diter penes

From a methanol extract df. laevigatumcollected at Khanh Hoa province, Viet Nam, foumbeanoids with
unusual tetrahydrofuran functionalities, namelyvigatol A-D (74-77) were isolate®f. The structures of
compound</4-77 were elucidated by extensive spectroscopic ans|ys&l the absolute stereochemistrydéfvas
determined using the modified Mosher’'s method. @hg-inflammatory activity of compounds compourtds77
were evaluated through the inhibition of Tédduced NFxB luciferase reporter, and by attenuation of TNF
induced pro-inflammatory protein (iNOS and COX-2peession in Hep-G2 cells. Compounés75 showed dose-
dependent inhibitory effects on the Tifnduced NFxB transcriptional activity in Hep-G2 cells. Moreoye
compoundsr4-75  significantly inhibited the induction of COX-2 @iNOS mRNA dose-dependently, indicating
that these compound attenuated the synthesis sé tih@nscripts at the transcriptional level. Thesmary results
suggested that compoun@475 might be useful anti-inflammatory agents for hafia

Crassumols D—{8-80)were isolated from the methanol extract of the Maebese soft coralLobophytum
crassum?’. The anti-inflammatory activity of compound8-80were evaluated by the inhibitory effect on tumor
necrosis factor-alpha (TNfrinduced nuclear factor-kappa B (MB) transcriptional activation in HepG2 cells.
Compound79(1C50=9.23+ 1.66uM) exhibited significant inhibitory effect, wheredlse other compounds were
inactive.

Five cembranoids, namely crassumolides A8E-86)%°, were isolated from the soft corabbophytum crassum
collected off the coast of Kenting. CompowB&iwas isolated for the first time from a naturalis®. The structures
of these compounds were elucidated by extennsigetigscopic analysis. The absolute stereochemi§tBiwas
determined by the modified Mosher's method. Thetopticity of Compound®1-84 and 86 against human liver
carcinoma (HepG2 and HepG3), human breast carcifpt@d-7 and MDA-MB-231), human lung carcinoma (A-
549), and human oral cancer cells (Ca9-22) wasestu@nd the ability of Compound@i-84and 86to inhibit up-
regulation of the pro-inflammatory iINOS (inducibiiéric oxide synthase) and COX-2 (cyclooxygenas@idteins
in LPS (lipopolysaccharide)- stimulated RAW264.7cnagphage cells was also evaluated. Compo@idsnd 83
were cytotoxic toward Ca9-22 cancer cells withol6f 3.2ug/mL and 1.7.g/mL, respectivelf.

Specimens of the soft corals Lobophytum sp. wakecteld at the lagoon of Southern Mayotte, Comostentls,

northwest of Madagascar, resulted crassumoligdé8B. The cembranoid7 was found to exhibit a moderate
inhibitory effect on acetylcholinesterdse
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Figure 4. Compounds 70-102, Cembr anes Diter peneswith Furanidine Rings
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Three metabolites, crassumolides (88-90) were isolated from the ethyl acetate extractabophytum crassum
collected by hand via scuba at Dongsha Atoll, ledain northeastern South China $e&ompound88 was
discovered for the first time from natural sourc€be structures of these compounds have been issidblby
extensive spectroscopic analysis. The ability ofpounds88-90to inhibit the expression of proinflammatory
proteins iNOS (inducible nitric oxide synthase) a@@®X-2 (cyclooxygenase-2) in LPS (lipopolysacchayid
stimulated RAW 264.7 macrophage cells was evaludtedrder to discover anti-inflammatory compounds.
Compounds88-90 were found to display significant in vitro antidammatory activity in LPS-stimulated
RAW264.7 macrophage cells by inhibiting the expims®f the iINOS protein. Also, compound8-90exhibited
moderate activity to reduce the expression of COX-2

Chemical examination of a South China Sea soft|cbadophytum spled to the isolation of three new
methyleney-lactone-containing cembranoids, (1R*3R*, 4R*14R2 11E)-3,4-epoxycembra-7,11,15(17)-trien-
16,14-olide (91), (1R*,7S*,14S*3E, 11E)-7-hydroperoxycembra-3,8(12,15(17)-tetraen-16,14-0lid(2), and
(1R*,7S*,14S* 3E,11E)-18-acetoxy-7-hydroperoxyceaBr8(19),11,15(17)-tetraen-16,14-olidg93)*% The
structures of compound%l-93 were elucidated through extensive spectroscopadyais, including 1D and 2D
NMR data. Compound82and93contain a rare hydroperoxyl group at C-7. Compouid93were found to show
moderate cytotoxic activity against the selectesidu cell lines including SGC7901 (human gastricctaama),
A549 (human lung epithelial carcinoma), MCF7 (huntmeast carcinoma), HCT116 (human colonic carcipma
and B16 (mouse melanoma) withsjCralues ranged from 1.2 to 8 &/mL. Compound92and 93displayed
moderate inhibition against the bacteBa aureuand S. pneumoniagith inhibitory rates of around 90% at 20
ug/mL.

From Dongsha Atoll soft corals of the genus Lobdphy resulted four cembranoids, lobophylins A{(@-97)**.
The structures of compoun@d-97were elucidated on the basis of extensive speaipisanethods. Compounds
94-97are rarely found cembranoids possessing a tetrafydin moiety with a 3,14-ether linkage. The cykitiy

of compound®4-97.against four human cancer cell lines was invesitjahowever, none of these was found to
possess anti-cancer activity.

The chemical investigation of cultured octocdrabophytum crassured to the discovery of three cembranoids,
culobophylins A—C(98-100)*. The structures of compoun@8-100 were established by detailed spectroscopic
analysis, including extensive examination of 2D NMERH-1H COSY, HMQC and HMBC) correlations.
Compound 99is rarely found in cembranoids possessing an igppronoiety with an epoxide group. The
cytotoxicity of compound®8-100against human promyelocytic leukemia (HL60), hurhegast carcinoma (MDA-
MB-231) and human colon adenocarcinoma (HCT-116Rind-1) cell lines was studiéd Compound8exhibited
cytotoxicity against the HL60, MDA-MB-231, DLD-1 drHCT-116 cancer cell lines with dgzof 3.0, 16.8, 4.6 and
16.3 ug/mL, respectively. Furthermore, compoudexhibited moderate to weak cytotoxic activity agaiklL60,
DLD-1 and HCT-116 cancer cell lines (the IC50 valuweere 6.8, 16.2 and 16ug/mL for HL60, DLD-1 and HCT-
116, respectively). The ability of compoun®8-100to inhibit the expression of the pro-inflammatoiyGS
(inducible nitric oxide synthase) and COX-2 (cyolggenase-2) proteins in lipopolysaccharide (LP8jnsated
RAW264.7 macrophage cells was also evaluatekt a concentration of 1AM, compound$8-100did not inhibit
COX-2 and iNOS proteins expression relative todbetrol cells stimulated with LPS only.

Two cembranoid named 19-hydroxy-sarcocrasso{i®) and 18-deacetyldeepoxy lobolid202) also isolated
from the Hainan Soft Cordlobophytumsp®. The structures of 86-87, including relative stetemistry, were
elucidated by detailed analyses of spectroscopta dad by comparison with the data reported inditee. 19-
hydroxy-sarcocrassolid€l01) and 18-deacetyldeepoxy lobolid#02) were tested for cytotoxicity against human
lung adenocarcinoma A-549 and human promyelocgtikémia HL-60 tumor cell lines, but they were inaett a
concentration of 2Qg/mL.

2.1.5 Cembrane Diter penes with Tetrahydropyrane Rings

Three novel cembrane diterpenoids, Decaryiols B208-105)*, characterized by a bicyclic skeleton of the
decaryiol-type, have been isolated from the Indmmesoft coralLobophytum spThe stereostructures dD3-
105have been established through extensive NMR spdtpic analysis, application of the modified Mosher
method, and chemical conversioompounds 103-105have been evaluated for cell growth inhibitory \tyi
against three different cell lines, H9c2 (cardiaotrigsts), C6 (glioma), and HelLa (epithelial caroma).
CompoundlO5was significantly significantly active against t@6é glioma cell line with I, value 463 uM.
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o\4 0
X X
103: R=H 105
104: R = OH

Figure 5. Compounds 103-105, Cembr ane Diter peneswith Tetrahydropyrane Rings

2.2. Non-Cembrane Diter penes

Two new prenylgermacrane-type diterpenoids, lobtphins A(106) and B(107), two new prenyleudesmanetype
diterpenoids, lobophytumins (108) and D(109), and two new spatane-type diterpenoids, lobophiytsira (110)
and F(111), were isolated from the Hainan soft corabophytum cristaturitixier-Durivault’. Prenylgermacrane-
type?** and prenyleudesmane-typ&>*" diterpenoids are quite rare in soft coral. Whimtane-type diterpenes
have been found only in brown algae previotfsithis is the first reported isolation of spatapeet diterpenes from
a soft coral source. Compount38-109were examined for growth-inhibition activities iitre toward human lung
adenocarcinoma A-549 cells and human colon car@n®t€T-116 cells. Compound$08-109showed weak
cytotoxicity against the A-549 cell line with §gvalues of 35.66+3.20 and 36.69+ 54N, respectively. The 16
values of 3 and 4 against the HCT-116 cell lineeng#.10 + 3.49 and 35.74+4.6BI, respectivel§’.

H H
X
0 ]
106 107

H

109 110 111

112: (R = BH) 114 115
113: (R = aH
Figure 6. Compounds 106-115, Non-Cembr ane Diter penes

Lobocompactols A (112) and B (113) were isolated from the methanol extract of the sofals Lobophytum
compactum The antioxidant capacity of compountl¥?-113was measured using an oxygen radical absorbance
capacity (ORAC) assay. Compour¥l-102 showed moderate peroxyl radical-scavenging aawitif 1.4 and 1.3

uM Trolox equivalents, respectively, at a conceitrabf 5uM*,

A new 10-membered-ring diterpene, Cyclolobatri€tiel) were isolated from the Okinawan soft cdrabophytum
pauciflorum Cyclolobatrieng114) is an additional example of rare prenylated gerer@es. Their structures were
established by extensive NMR spectroscopic analy@gslolobatrieng114) showed cytotoxic effect with kg of
0.64 uM against human epidermoid carcinoma A431 c&lls
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118: (R=OH)
119: (R=Cl)

126: (R1 = OH, R2 = Me) 130: (R = OH) 133
127: (R1 =Me,R2 = OH) 131: (R = OAc)
128: (R1 + R2 = CH,) 132: R =CD

129: (R1 = BtO, R2 = Me)

HO': HO'
135: (R1 =H,R2=0H,R3 =H, R4 =H) 139 140
136: (R1 = OH,R2=OH,R3 = H, R4 =H)
137: (R1=H,R2 = OH,R3 = Et, R4 = H)
138: (R1=H,R2=H,R3=H, R4 =H)

141

Figure 7.Compounds 116-141, Biscembranes

A new “monomeric” cembrane lobophytone T was isolated from from Soft Coral Lobophytum pauciflorum. The
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antibiotic assay indicated that CompouddSexhibited strong inhibition againsstaphylococcus aureuss.
pneumoniagandSaccharomyces cerevisiagth the inhibitory rates around 90% at 2§/mL.

3. Biscembranes

Biscembranoids are a family of marine natural poslwith anunusual structure pattern, which isuiest by the
tetraterpenoids with a 14-6-14-membered tricyclackbone. The structural variation of biscembrangs i
frequentlyfound in ring C(mark ring C in the figuyewhere the high oxygenation, and tri-, pentad hexaepoxy
cyclization occurred. The plausible biogenetic path is assumed to involve a Diels-Alder cycloadutitiof two
cembranes, cembranoid diene and cembranoid didetpti Most biscembranoids have been isolated from coral
genusSarcophyton(S. tortuosum, S. glaucum, S. latum, and S. el@¢gahe soft coraLobophytum pauciflorum
also contains a variety of biscembrane analogudghky presented the structure pattern with adap®iels—Alder
cycloaddition and were named isobiscembranoidsmR2010 to 2011,27 new biscembranoids were isolated
the chinese soft cordobophytum pauciflorupmamed lobophytones A{816-134) and U-7(135 -141)>-%%2A]|
structures of the lobophytones were elucidatednisrpretation of 1D and 2D NMR (COSY, HSQC, HMB@da
NOESY) spectroscopic data in association with M& dhdata.

Lobophytone A-§116-135) and U-Z (136-141)were tested against lipopolysaccharide (LPS)-indudg&ic oxide
(NO) release in mouse peritoneal macroph&mpounds 119, 132and 140showed significant inhibition toward
LPS-induced nitric oxide (NO) in mouse peritoneahanophage with 16 4.70 uM, 2.8 uM and 2.6 uM,
respectively.The antibiotic assay indicated tham@ound132 exhibited strong inhibition againStaphylococcus
aureus S. pneumonigeand Saccharomyces cerevisiagith the inhibitory rates around 90% at 2@/mL.
Compoundl36exhibited significant inhibition again&. aureuqICsy = 18.740.6 mm) andS. pneumonia€lCs, =
19.84+ 0.8 mm).
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