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&tnd-Tbc kokthn and slruchd detehnation of three cadakne type sesquitefpcaes from a soft coral is 
reported. The “C NMR of tbcsc compounds unmcty ( + )-a-murrokne. 741ydroxy. aad 7scetoxy~-m&~ b 

dkcllsd. 

In continuatioo of our earlkr studies’ on the chemistry 
of soft-corals, we report 00 the isolation and smlcture 
determination of three interrelated scsquiterpenea of the 
&fdane type from Hetelvxenia jusce.Wns (GctocQral- 
lia, Akyonacea, Xeniidae). 

Hexane extraction of freezedrkd Heretux4& 
jusccscau (ami of the aqueous emulsion collected dur- 
ing drying) followed by chromatographk separation 
resulted in the isolation of three compolmds: an hydro- 
carbon (1) Cr&+ an alcohol (2) &Ii240 and an acetate 
(3). C,,Has& in cu. 0.5, 0.8 and 2% dry weight respec- 
tively. 

compouIKl1, [c+= +58”, M’ 204 (C,sHJlw, 35%), m/r 
189 (M-CH,, 10%) and 161 (M-iPr, 70%). is the major 
(>85% hydroc&oo content) hydrocarbon constituent 
Its structmc was continned to be (t)-a-murdene by its 
NMR spectrum, 8 0.7M and 0.79d (J=7Hz, iPr-Me 
pups), 1.60 brs (two vinyl Me groups) and 5.35 m (2H); 

C NMR (Table 1) and finally unequivocally by the 
preparation of its dihydrochloride (4). (t)-u-Murrolene 
is one out of four possibk isomers of the c&lane 
sesquitapcnes’ and has already been reported to be 
found in marine gorgonarians. 

Thesecondcompoundtobeelutedwastbeacetate3. 
Compound 3 can be converted into alcohal2 by reduc- 
tionwithLAH.The’HNMRspectrumof3indicatesthe 
existence of hvo 3-substituted doubk bonds (-C 
(Me)C=CH-, d 1.52 brs 6 H and d 5.20 m(2 H)) an iso- 
propyl (d 0.85 and 0.91 d) and a t-acetoxy group (d 1.9%). 
Thcsefunctionalgroupscanbefurtberco&medbytbe 
“C NMR spectrum (Table 1). Dihydroboratko of the 
two doubk bonds of 3 followed directly by oxidation 
results in a diketoM!‘( in which both carbopyls absorb 
at&8Ul 1705-1710 cm-‘.’ Based oo this diketone and tbc 
above men&cd moieties compound 3 (and 2) is expec- 
tedtobeofthecadakoetype. FUihermoreoneofthe 
two double bonds, of 3, must be at A9 (Scheme 1) 
whereas for the second doubk bond either the A’ or the 
A’ position can be considered. 

Sbort hydroboration (1 hr at rt) converts 3 (or 2) to dial 
6 in which only one do&k bond is attacked. A one 
proton signal adjacent to tk imming OH group is 
observedintbeNMRspectramof(atd3.44asatripkt 
with a coupling constant of 9Hz (in addition to the 
remain& vinylic proton at 6 5.35). A triplet with a 

Scheme 1. a, B&L rt, I hr: b. B&, rt, 24 hr; C, Ha. 
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coupling constant of 9 Hz is best rationalized by coupw 
of the corresponding proton with two vi&al, to the OH, 
o, a’-axial protons. The best place for the OH group, 
which fultills the above requirements, is at C-S as shown 
by the following partial structure (a): 

Tbismeansthattheseconddoubkbondiu3isatA’ 
@EacisetbeOHOroupatC-3,aAJwonld~vebaotbe 
locatioo of this doubk bond, or at C-9, if the A9 double 
boadwouldhavebeeothefirstbondtobehydroborated, 
should both cause a diffmnt NMR pattan of CHOH). 

The location of the acetoxy group of 3 (and hence of 
theOHat2)hasbceoassigncdcarbon-7ootbebrsisof 
thc’HNMRspectnuarczordcdona27OMHzNMR 
instrument; tbc isopropyl proton signal appears in this 
qcctrum as in beptet at d 2.16 (J = 7.1 HE) coupled by 
the two Me goups only. This llnding is also in ac- 
co&nccwithLISexperimcotspcrformedon2and3 
(Tabksland2),aswelIasthc~fragmeotation 
patteznforthemassspectra0f2and5(scJn?me2). 

The I%& fusti staeochemistry of 3 was estabWed 
next.ltie”CNMRspecbum,whkhisknowntod.is- 
tiBgukhbetweeocisaodrmncdekalins,kequivoullin 
thisspeci6casebeugeofthelmpnXW&ineUence 
of the donbk bonds.t Attempts which have been u&r- 





Mturokoe from tbc s&conl N~avxmia fkmmnJ a29 

M.ps were taken 00 a Thomas Houvcr catdkw m.p. appanaw 
attdireuacomctcd.IBrpectnwm~oia-PQLib 
Elmer Mracord model 237. NMR were t&at oo Jeol JNMC- 
6OHL. Braker WH-90 aad Bruka HX-270 spectromctat using 
~l~~~iRC~,~T~~~~s~.~ 
spectra were rcuudal witk a IhtPoat 21alB hstntmcnt. [ajo 
wcretakenonsBclli&mandStankypo~inCHCIJ 
solos. 

I$daIiotI ptocedure of urmpowdr 1, 2 aad 3. Frccz&M 
Hetuox&~ fvscucau (6Oe) was extracted dlrripr 48br with 
pcndc~iaasoxhfettogive70audeexhpct.Thiru~ 
was combined witb the etbercxtract of tbc afgtc5as fMzed&d 
emulsion (1 gl and tbco cbromatw on a s&a gel f&k 
~)~n.~ff~~~~~l~~;~ 
sbttioo with baxaa+cbbrofoml I : I pve firnt nuidy acetam- 
(1.3 0) and tbw alcohol 2 (-2.3 s). compolmds 2 and 3 were both 
puril&d from glycerides by &till&n at 0.1-0.01 mm HI. Tltc 
hwroecneityofcomporuwlsZmdJ~co~by:(a)TU:oa 
Silii (Merck S735) as well as aluminum oxide (Merck 5530) 
plates IPhH-EtOAc. petrol e&cr-CHCl~ aad bcxat+acetonc). 
ami(b)VPCwhicbwacrcarriedoutona5%SE-#ioa~~ 
columft &ft. lt8ia) at 1600 (wr being 19mio and SJmia for 
compooods 2 and 3, rcspe&ely) and 011 a 10% OV-17 00 GCQ 
cohirnn o&r tbc saate cooditioos. Compound 1. b.p. 40@- 
SWO.1 mm He: Found: M’ 204 (3S96). C,J&, rquirer: 20(, 
[ob = +Sk ((alo of (-hx-mturokoe -5P,& and [ah for (+k- 
mwrokm +47% v,,,, 830,803 cm-‘; d&ydrocbbrkk (41, m.p. 
W (BtGH),~ [ob = + lc9 Compound 2, b.p. W/O.03 mm Hg, 
m-p. 6.P-77(p &exe&, [afo= -20” (Foumk C, 81.85; H, =10.83, 
C,&G rupdrcr: C, 81=16; H, 10.9B%): mass spectrum see 
Scbemc Z NMR: 8 0.9Od (3 = 7. Me,2 and Me,,), 1.70s aad 1.72s 
(two vinyl Me groops), 532 m and 5.55 m (two Qinyl protons). 
vz 3450, 1450, 1380, 1160, 1130, 107Ocm-‘. Compooad 3. b.p. 
llO=l2wO.l mm Ii& m/r (96) 220 (0.7. hf-c&c~), 2a? 02. 
M-C&C!t&H), 187 (6); p= 1740,1440,1370,1250,1200,1113. 
10200ll-‘. 

&&vbomttion of 2 (or 3) to &k&z= 3 a& did L To a sob 

0.W1.m tbme doubkta (J=6, ife,?, Me,, ami Me,,). 
158 stMa,d, 3.44 t (J - ? Hz. H-5) aod 5.24 m (H-9). 

Ovuu@tbydnhwumfdlowed~bytbeuractmx&re 
asdcsc&cdabovenrtdtediaatriolwtiwasdire&oxid&d 
by Joaa reagent to &c I; ao oii. rz 1703-1710cm-‘, mass 
spectrum see !Munc 2. NMR: d 0.6fLl.OS all four h&s (the 
amtpoo&msybemoretimaoncstcr8oisomer~. 

Acbto~-we wisk to express oar appR&&o to Dr. 
Y.LoyaaadY.BeMyabuforc.oue&gtbcsoftcoral. 
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