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The several varieties of Laurencia nidifica collected off the south coast of Oahu, Hawaii, 

have been a rich source of interesting Cis compounds.1 From the green variety of this alga, we 

have isolated two nonhalogenated sesquiterpenoid alcohols' and six new C15-halogenated nonterpenoid 

ethers. The characterization of three of these new ethers is reported here. 

Extraction of the air-dried alga followed by column and thin layer chromatography affurded 

e-maneonene A (11, cis-maneonene B (2), and trans_maneoneneB(3).o -- The spectral data of these 

three compounds clearly showed their very close structural relationship and strongly suggested 

that they belonged to the nonterpenoid straight chain cyclic ether class of Laurencia compounds.4j5 -- 

cis-Maneonene A (1) analyzed for C 1,H1eBrC102 by high resolution mass spectrometry. Its uv 

(if:: 222 nm) and ir (Ccl+,, 33l.0, 2985 cm-') indicated the presence of a conjugated cis-enyne 

group, which was corroborated by pmr and cmr (Table I, Ci,Cs,Ch). The nature of Ci-C* (Fig. I) is 

thereby delineated. 

The ir also showed a vinyl ether group (1685 cm-l ). Strong C-O bands (1100, 1040 cm-i) with 

no hydroxyl or carbonyl absorption suggested that both oxygens were involved in ether links. This 

was verified by cmr which showed three O-bearing carbons, and pmr which showed three downfield 

methines (Table I, C7,Cs,Cko). Only one other downfield absorption was observed in the pmr (H5) 

which was not already assigned, and this can be ascribed to a halogen-bearing carbon. The second 

halogen must therefore be attached at a quaternary center. 

A vinyl ethyl group on a tetrasubstituted double bond was established by pmr and cmr (Table I, 

C14,C15)- That this tetrasubstituted double bond also bears the vinyl ether function and cne of 

the halogen atoms is established as follows: A total of twelve peaks are observed in the cmr, only 

two of which are in the olefinic region (Ce,C,). The three carbons which are not observed must be 

quaternary centers." One of these centers is already accounted for by the acetylenic C2. The 

other two centers must be those involved in the second and only other double bond (C12,C13), and 

these centers must bear the ethyl, the vinyl ether, and the quaternary halide functions. 

The cmr value (58.3) for the carbon bearing both a hydrogen and a halogen suggested that this 

halogen was chlorine, and, therefore, the vinylio halogen would have to be bromine. This was veri- 

fied when the chlorine atom was removed from 1 by reaction with Cr(en)aS04.7 Bromine was retained 

in the product, and the enyne grouping was converted into an allene (2) (Scheme I).8 This is 

readily explained if the chlorine is made allylic to the enyne function.' In additinn,decoupling 

experiments had shown that the halogen methine hydrogen was adjacent to the vinylic hydrogen at Cq. 

With the chlorine placed at C5, the bromine atom must be at Cl2 or Cl, of the tetrasubstituted 

double bond. Hydrogenation studies (Scheme I) provided the evidence to place it at Cis with the 
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YJ= No. 35 

Carbon No. 13c 

1 84.8 

3 111.9 

4 142.0 

5 58.3 

6 53.3 

7 78.3 

8 35.6 

9 so.4 

10 82.2 

11 46.1 

14 26.7 

15 13.0 

%oton decoupled values 
field from TMS) in CsDs 

Table I. 13Cz and 'H& NMR Data for &-Maneonene A (1) 

lR 6 -- Multiplicity, J (Hz) 

2.67 d, J1,3 = 2.3 

5.10 ad, J~,~ , = 2.3, ~~ 4 = 10.5 

6.05 t, J3,b J4,5 = = 10.5 

5.08 t, J4 5 = = 10.5 2 ds,o 

1.89 dd, Js,e J,,n = 10.5, = 1.5 

4.62 d, J7,aex0 = 5 

[ 0.96 1.3 (-0) (endo) td, d, J-sex0 8 ,8endo = = 14 14, J7,~3~~~ = 5, Jeexc , s = 8 

Jeexo endo , 

4.06 dd, JsexO 9 Js 10 5 = 8, = 
, 

4‘34 t, Js,lo = JIO,U = '5 

2.75 dd, J,o,u = 5, Je,ll = 1.5 

2.47 I sextet, J14 l4 = I 
2.51 sextei., J14,14 z 

1.06 t, 514,15 = 7 

(ppm downfield from TMS) in CoDe solvent 
solvent. 

14, J 14,X = 7 

14, J 14,1s = 'i 

!? 270 MHz values (ppm down- 

ethyl group. In the saturated product (5),a where all multiple bonds and both halogens have been 

removed, but where both ether functions are intact, the mass spectrum shows strong peaks for the 

loss of a propyl group. If the bromine had been at Cl2 (interchanged with either the oxygen or the 

carbon substituent at Cia in Fig. I) then reduction would give rise to an ethyl, not a propyl, side 

chain. The hydrogenated material (1) also shows a loss of C5Hll which indicates that the Cl-CB 

group is at a branch point. When the reduction was carried out with Na/NH3 followed by careful 

hydrogenation, a compound (7) was produced which retained the bromine but not the chlorine and in 

which all mul~tiple bonds had been hydrogenated.8 The new bromo methine hydrogen appeared as a com- 

plex multiplet at 3.52 6 (60 MHZ pmr). Dehydrobromination of this material regenerated a vinyl 

ether (8) which now displayed a vinyl hydrcgen adjacent to the Cl4 hydrogens and clearly coupled 

with them (J = 7 Hz; the vinyl hydrogen and both Cl4 hydrogens were well defined in the 270 MHz 

pmr).' Hence, the position of the bromine atom at Cl3 is firmly established. 

Figure Ilo 

The nature of twelve of the fifteen carbons of 2 has now been defined (C1-Cs,C7,Ce,Clo,C12-ClS 

in Fig. I), and that of the three remaining carbons is established by the 270 MHz pmr spectrum 

(Table I). Four proton signals are yet to be assigned. Since there are no more quaternary centers 

or methyl groups, two of the three remaining carbons must carry one hydrogen each, and the third 

must be a CHz group (Ce,Cii,C& in Fig. I). Verification of the latter comes from the doublet 

signal at 0.96 6 witln a J value of 14 Hz, ascribable to a geminal coupling. 
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Scheme I 

Since the spectral and hydrogenation data had established the presence cf one triple and two 

double bonds, cis-manennene A (1) must be tricyclic. An analysis of the H-H colipling constants 

(Table I) together with decoup& data' established the proton sequence in the carbon chain as 

shown in Figure I. Furthermore, specific 'H-i3C decoupling firmly established the i3C assignments 

and therefore the heteroatom sequence. 

The point of attachment of Cl2 to the main chain may be at C7, Ci1, or Ce. C7 can be ruled 

cut as this would necessitate additional. bonding between Ce and Cl1 yielding a third double bond 

which obviously is not present in the molecule. Attachment of Cl2 at Ce or Gil, followed by ether 

closures, affords six possible skeletal structures l'or 1. Two of these are epoxides and can be 

ruled out on that basis. An examination cf the models of all possible stereoisaners of the remain- 

ing four structures shows that only one is viable in terms of the pmr spectrum, namely that of 1. 

This structure gives a most satisfactory fit to all the,data when the substituent at Ce is placed 

in an exo configuration and the Cs and Cii substituents are placed endo (geometrically required). 

Thus, in the pmr, Se endo, = J7,,8endo = J8endo,sexo = 
0 as required by the data and in excellent 



agreement with the literature, as are all of the other H-H couplings (Table I) of the carbocyclic 

ring. 1I,lE 

That the C12-C13 double bond is of' the g-configuration in 1 is shown by comparison with its 

Isomer, a-manemene B (2). These materials are interconvertible by treatment with H~yls/$H. 

Their spectral characteristics are essentially identical except in the region influenced by the 

Ci2-Cra double bond. Thus, in the pmr, H4 in 1 (6.05 6) is 0.3 ppm further downfield than IL in 

(5.75 6) showing the deshielding effect of the bromine on this proton in 1. Similarly, in 1 the 

cl4 Protons (2.47 and 2.51 6) are 0.2 ppm further downfield than those in-2 (2.32 a), a conrequence 

of the nearby oxygen atom in 1. Finally, 2 is more polar than 1 as would be expected from the 

dipole alignment shown. 

The structure of m-maneoneneBisestablished as 3 by a comparison of the Cs-C4 double bond 

region with 1 and 2. In 3 this is shown to be trans by the 15.5 Hz coupling constant of the vinyl 

protons. Moreover, - - 2, on treatment with Cr(en)zS04, is converted to the same allene as that de- 

rived from 2 (6). 
YY 

The structures of these three compounds differ from those of other members of this class4T5 in 

that the straight Cl5 carbon chain has cyclized back on itself (Ce-C I1 bond) to form a carbocyclic 

ring. Such carhocyclio ring formation appears to be the pattern followed in these systems for 

this variety of Laureneia.13 
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