Tetrahedron Letters No. 47, pp 4227 = 4230, 1976. Pergamon Press. Printed in Great Britain.

(15-HALOGEWATED COMPOUNDS FROM THE HAWATTAN MARINE ALGA
LAURENCIA NIDIFICA4. VI. THE ISOMANEQONENES

H. H. Sun, S. M. Waraszkiewicz, and K. L. Erickson*
Jeppson Laboratory, Clark University
Worcester, Massachusetts 01610
{Received in USA 17 August 1976; received in UK for publication 4 October 1976)

We recently reported the structures of the manecnenes, three nonterpenocid Cis-halogenated

sthers from the green variety of Laurencia nidifica.®! Two other components of this extract, iso-

naneonene-4 (1) and isomanecnene-B (E), have now been characterized in addition to a fourth
nanecnene, gig—maneonene—c (3).

cis-Maneonene-C (3) is zﬂe Cg-endo isomer of cig-manecnene-A (E).l This structural assignment
#as made by applicatiéz of the same spectral and chemical methods described for the other maneo-
nenes.ts®  The difference in stereochemistry at Cg is clearly evident from the pmr where Jg,7 = 4.5

and Jg 11 = 9.5 Hz in 3 while Jg 7 = O and Jg, 11 = 1.5 Hz in 5:3

3 L

Iscmaneonene-A (1) and isomaneonene-B (2) both analyzed for CisHygBraO» by high resolution and

field desorption mass spectroscopy, and their spectral data indicated a close relationship with

:gﬁ 229 mm, ¢ = 14,500 for 1
and 228 mm, ¢ = 13,500 for 2), ir (CCly, 3300 and 2970 em ), pmr and cmr (Tables I and II, C3-C4).

1

cis-maneonene-_ (5). The cis-enyne function was established by uv (AE

The infrared showed no hydroxyl or carbonyl absorption, but strong bands in the 1000-1100 em”
region indicated that the oxygen moieties were present as ethers. Unlike the maneonenes, neither

E nor E showed vinyl ether absorption. That the cis-enyne group is the only multiply-bonded system
in the molecule is established by pmr and cmr (Tables I and II), and therefore isomaneonene-A (5)
and iscmaneonene-B (g) must be tetracyclic.

Decoupling experiments in the pmr established a proton sequence for C3-Cy; and specific hydro-
zen decoupling in the cmr verified that C7, Cg, and Cio Were oxygen-bearing carbons (Figure I). The
four remaining carbons are two deshielded quaternary centers with an ethyl group attached (Tables
T and II, Ci12-Cis) (Figure I). The chemical shift values of the quaternary carbons Ci» and Cya in-
licate that the twc bromine atoms and the fourth oxygen bond are attached to these carbons. Further-
wore, one of these quaternary centers bears both a bromine and an oxygen for when both bromines are

reductively remcved, the fully saturated diether cbtained (5, Scheme I)? displays four, rather than
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three, oxygen methines in the pmr indicative of the following transformation:
| |
~0=¢pr _Hp/Pd —o—¢-n

This same ether bond is cleaved when 1 or 2 is treated with Na/NHs. Hydrogenation of the resulting

olefin gives rise to a secondary alcchol (6, Scheme I). The other ether bonds are unaffected.
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Figure %
With both an oxygen and a bromine on one quaternary center, the second bromine must then be
attached to the adjacent quaternary carbon. The C35~Cis moiety shown in Figure I may then be

represented by either of two structures:
|
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That a is the correct structure is shown by the mass spectra of secondary alcohol 6 and its corre-
sponding ketone T where both bromines and the ether link to the bromine-bearing cé;bon have been
replaced by hydfggens. These materials lose butyl and ethyl fragments on electron impact. Had b
been the correct structure, reduction would have given rise to a propyl, not an ethyl, side chain.

Attaching a to the main chain in Figure I at Cs and Ci1 and closing the ether functions so as
to exclude an epoxide link (for which there is nc evidence), results in two possible skeletal
structures for isomaneonene-A and iscmaneonene-B. An examination of the molecular models of these
two structures shows that only one skeleton will fit the data, that represented by’i and 2
(Scheme I). It can be seen that these structures, differing only in stereochemistry at d:;, are
identical to the manecnene system with an extra carbocyclic ring formed between Cs and Cis and the
second halogen attached at Ciz rather than Cs.

The distinction between iscmaneonene-A (%) and iscmaneonene-B (%) is readily made on the basis
of their pmr spectra. In 1 the bromine atom on Ci1s is cis tc Hs and trans to the enyne function
and Hy, while the oppositeﬂéituation obtains in 2. The deshielding effect of this bromine is shown
where Hg occurs 0.80 ppm further downfield in E‘ghan in 2 while Hy is 0.68 ppm further downfield in
E than iny%. Hg and Hii also occur substantially furthé; downfield when the Cig-bromine is cis to
them (Tables T and II).

The cig relationship of Hs and Hg in E and E is established by their large coupling constants
(10 and 9 Hz respectively), comparable to Jde, 11 (10 Hz). From the models the dihedral angles of
Hs,Hg and Hg,11 are identical. The stereochemistry at all cther centers is fixed by virtue of the
fused ring systems.

It should be noted that the green variety of L. nidifica from which this varied group of

secondary metabolites has been isolated’s® may itself consist of several different varieties.
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lscg and lHE NMR Data for Isomaneonene-A (i)

Multiplicity, J (Hz)
d, J i,8 = 2
dd, J1,3 = 2; J3 .4 = 10.5
dd, Ja,s = 10.5, Ju,5 = 8
dd, J4’5 = 8; J5J6 = 10
sextet, J5 6 = Jg 11 = 10, Jg 7 = 5
t Je,7 = 7 8oye T 5
(exc) W5 I7,80x0 = TBex0,® 7 77 TBexo,Bendo ~ 17
(enao) d J8exo,sendo =13
b Jagy, @ = Je 10 = 3
t: Jo 10 = J10,21 = 5
ad, Jio,11 = 5, Jg,11 = 10
sextet, Jia 14 = 1k, Jia 15 = 7
sextet, Jis 14 = ik, Jig,15 = T
t, J14,15 =17
1,0 -
¥~ WNMR Data for Isomanecnene-B (2)
Multiplicity, J (Hz)
d, Jl’s = 2
ad, Ji,3 = 2, J3)4 = 10.5
ad, dg 4 = 0.5, J4 5 = 9
t, J4}5 = JS)S = 9
sextet, J5}6 =9, Js}? =5, JG,ll =10
£ J6)7 = J7:8exo =5
(ex0) dt; J7,8050 = Jaexo,9 =2 Jaexo,aendo =10
{endo) d, Jaexo,eendo =13
L, Jsyp,® = Js,10 = 5
t, Jg}lo = Jlo,ll =5
dd, Jio,11 = 3, Jg,12 = 10
sextet, Jig,14 = 14, J1g,15 = 7
sextet, Jig 12 = W, Jig 25 = 7
t, Jia,15 = 7

Proton decoupled values (ppm downfield from TMS) in CDClg solvent. 5 270 MHz values (ppm
£ quaternary carbon. < Reference 6.

downfield from TMS) in CgDg solvent.
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