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SUlNEO-y Neouleone, a dlbromlnated dlterpenold of a new skeletal class, related to the lrleol 

dlterpenolds, has been Lsolated from Laurencla cf lr‘1811 The structure of "eolrleone 

was elucidated by x-ray crystallographic analysis of Its corresponding reductlo" pro- 

duct, neolrleol (2) 

Red marine algae of the genus Laurenaa are noted for thex prollflc and diverse synthesis 

of halogenated and rearranged terpenolds. 
1 

In the past 15 years over 25 terpene-derived ring 

systems have been reported from this source As a consequence of our long term Interest 1" the 

diterpenolds from this source, we wish to describe here the structure of a new diterpenold, 

neolrleone (A) The skeletal name neolrleane, as In 2, = 1s suggested for this new class based 

upon Its structural slmllarlty and potentially related blosynthesls to the lrieane (3) dlter- = 

penold class 
2 

As part of our chemotaxonomlc studies of various Laurencla species, 
3 
we lnvestlgated L cf 

lr=ell over Its dlstrlbutlonal range wlthln the Gulf of Callfornla One particular collection, 

made at Bahia de Los Angeles, was found to contain several of the previously reported lrleols, 
2 

lrleol C ($), irleol D (z), and lrreol E ($), but the malor metabollte of this collection (10% 

extract) was found to be a new trlcycllc dlbromodlterpenold of a unique structure class 

Fractlonatlon of the crudeCHC 
L3 
/MeOH extract of the alga on silica gel, followed by slllca 

HPLC purlficatlon, yielded neolrleone (&) as a viscous 011 Analysis of the spectral features of 

L4 allowed a basic formulation of the structure of this compound Details of the full stereo- 

chemistry at C5, Cl1 and Cl4 could not be extracted from these data In order to produce a 

crystalline derivative for x-ray analysis, the ketone 1 was reduced with NaBH 
4 

in methanol to = 

yield the crystalline neolrleol (2) 5 Prellmlnary x-ray photographs revealed that neolrleol 

possessed orthorhomblc symmetry, and accurate lattice constants, determined from a least-squares 

flttlng of fifteen 2@-Values, were a = 10 817(92), b = 11 756(85), and $ = 16 185(62)i Systema- 

tic extinctions, density conslderatlons and the presence of chlrallty were uniquely accommodated 

by space group ~2~2~2~ with one molecule of c H 
20 32 

Br203 forming the asymmetrlc unit All unique 

dlffractlon maxima with 28 < 1140 were collected on a four-circle diffractometer using a variable 
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18 

9 

speed w-scan and graphite monochromated CUKU. radlatlon (1 54178;;) Of the 1619 data recorded 1x1 

this manner, 1489 (92%) were ludged observed (IFoI 2 30(Fo)) after correctIon for Lorentz, polarl- 

zatlon and background effects Perlodlcally monitored check reflections showed an approximate 

10% decrease but this decomposltlon was not used In the data reduction 

A phasing model conslstlng of two bromlnes was found by deconvolutlng the Patterson and sub- 

sequent electron density syntheses eventually showed all of the nonhydroqen ntoms 
6 

A difference 

electron density synthesis after partial least-squares refinement showed the hydrogen atoms Full- 

matrix least-squares refinements with anlsotroplc nonhydrogen atoms and lsotroplc hydrogens and 

an anomalous dlsperslon correction for bromine have converged to a conventIona discrepancy Index 

of 0.036 for the structure and 0.043 for the enantlomer 
7 

Figure 1 illustrates the computer-generated structure of neoirleol (2) with absolute stereo- 

chemistry as deduced using the anomalous scattering of bromine The two six-membered rings are 

JoIned =n a trans manner The cyclohexane ring 1s In the chair conformation with -C(16)H3 and 

-Br(l) In equatorial orlentatlons The hydroxyls, -O(l)H and -0(2)H, are In axial orlentatlons 

with a 177" dihedral angle between them The cyclohexene ring has a 1,2-dlplanar conformatIon 

The double bond, C(6)=c(7) has a negligible dihedral angle and the C(6)-C(7)-C(8)-C(9) dihedral 
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Frqure 1 

arlrjle 1s also zero The Lyclopentane rlnq 1s rotated so that the -C(18)HJ group 1s perpendicular 

to the C(6). C(7). C(D) plane It has an envelope conformation with C(15) servlnq as the flap 

Br(21, C(7) and C(20) are III pseudoequatorlal posltlons and C(18) and C(19) are 1n axial posltlons 

The stereoLhfmlca1 desLrlptors are C(l)g, C(~)R C(8JR C(lO)S, C(ll)R, and C(14)R _, _, - - - 

On strwturai qrounds, neo~rleone appears to be the biosyiithct;z pro&;ct Of &Jo bXomonlUm- 

Ion-induced LyLllzatlons of a typical lwear dlterpenold precursor, as Illustrated below 
9 

Tne 

lrleane and neolrleane dlterpenold skeletons appear related III much the same way as the Laurencla- 

derived sesqulterpenolds opposltol (8) 
10 

and sellnane 

sesqul- and dlterpenold systems could be structure 10 == 

(as In 8 and 2) "la an acid catalysed rlnq openlnq of 

911 = A plausible lntermedlate relatlnq these 

which 1s converted to the rearranqed skeletons 

tne cyclopropane ring at CY-Cl0 

+ 
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