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The Hawaiian marine alga Laurencia nidifica ha8 been divided into several varieties character- 

ized by their secondary metabolites: a clumpy pink variety containing laurinterol, aplysin, and 

pacifenoll, a nonclumpy pink variety containing nidifidienol, nidifidiene, and nidificene 112 , and a 

green variety containing nonhalogenated sesquiterpenoid alcohOl8 together with halogenated nonter- 

penoid Cl5 compounds 3 . We have now isolated and characterized a fourth component of the nonclumpy 

pink algal extract, nidifocene. 

Nidifocene (O.l$ yield, dry weight of alga) analyzed for C15H22BrC10 by ma88 spectroscopy: 

xn/g M' 336, 334, 332; high resolution dg 332.05522 (calcd for C15H22Br 7p~1350, 332.05424). It8 ir 
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spectrum exhibited absorption at 1640 and 900 cm Characteristic of an exocyclic terminal double 

bond. The pmr spectrum indicated the presence of three quaternary methyl groups: one on a halo- 

gen-bearing carbon at 1.82 8, one at 1.20 6, and a third at 0.90 6. Also evident were an equatorial 

methine proton at 4.00 (t, J = 3 Hz) 6, two axialmethine protons at 4.40 (dd, J = 15.3 and 6.6 Hz) 

and 4.50 (dd, J = 14.7 and 4.8 Hz) 6, exocyclic methylene proton8 at 4.82 (d, J = 2.4 Hz) and 5.00 

(d, J = 2.4 Hz) 6, and eight methylene proton8 between 1.7 and 2.8 b. The difference in chemical 

Shift values between the two exocyclic vinyl proton8 was much less than that observed in nidif- 

idienol, nidifidiene, and nidificene (0.18 v8 0.35-0.43 6) indicating a change in the environment 

of these proton8 in nidifocene. 

When nidifocene was treated with LiAlB4 in an attempt to dehalogenate the molecule, only one 

halogen was lost and an OH group was introduced in its place4. The ma88 Spectrum Of this new com- 

pound indicated a molecular formula of C15B23C102 (M+ 272). The ir spectrum displayed OH absorption 
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at 3575 cm-l in addition to the exocyclic vinyl absorption at 1640 and 900 cm , and the pmr spec- 

trum showed that the quaternary methyl on the halogen-bearing carbon (1.82 6) had been replaced by 

a quaternary methyl on a oxygen-bearing carbon (I..25 6). All other protons in the pmr were essen- 

tially unchanged from those of nidifocene. The following Structural change is therefore indicated: 
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Treatment of nidifocene with chromous sulfate' resulted in a clean dehalogenation of the mole- 

cule to an olefin, thereby establishing that the halogens were on adjacent carbons. The pmr 

spectrum of this olefin showed that the methyl on the bromine-bearing carbon (1.82 6) had been re- 

placed by a vinyl methyl (1.72 6). The olefin contained two methine protons, which must be oxygen 

methines, one axial at 4.30 (t, J = 7 Hz) 6, and one equatorial at 4.00 (t, J = 3Hz) 6. Since 

nidifocene itself displayed two axial and one equatorial methine, the axial methine that is lost in 

the dehalogenation must be that on the chlorine-bearing carbon. This data, together with a com- 

parison of the spectral properties of nidifocene with its related compounds from &. nidifica, 

suggests structure 1 for nidifocene, 2 for the LiAlH 4 "reduction" product, and 3 for the dehalogen- 

ated material. 
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The stereochemistry of the chlorine is equatorial since the chlorine methine hydrogen is 

axial. The relative stereochemistry of the bromine and methyl cannot be assigned with the data 

available, but the chemical shift of the methyl group (1.82 6) suggests that it is 
6 

axial , which 

would place the bromine equatorial and trans to the chlorine as is found in all of the other com- 

pounds of this class. However, the positioning of the halogens in nidifocene is interchanged, a 

situation encountered only in isocaespitol7 and isocespito18 where the halogens are both axial. 
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