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From our continuing interest in the chemistry of members of the family of 

red algae Bonnemaisoniaceae', we have confirmed the structures of 8 new halo- 

genated secondary metabolites from Bonnemaisonia nootkana (Esp.) Silva. While 
.-. 

a variety of halo-2-heptanones have been isolated from 5. hamifera', _ B. nootkana 

contains, instead, trans-1,3,3-tribromo-1-heptene oxide (l), tetrabromo-Z-hepta- 

no1 and tetrabromo-2-nonanol (s,b_), 1,1,3,3-tetrabromo-2-nonanone (4_) and, more 

importantly, Z-3-bromo-2-heptenoic acid and E-3-bromo-2-nonenoic acid (2a,b), -- 

and 3,3-dibromo-fi-butyl- and 3,3-dibromo-n-hexylacrylic acids (3a,b). The 
-- 

presence of these acids was confirmed by biomimetic synthesis via Favorsky 

rearrangement of the appropriately brominated methyl ketone precursors. 

The CHC13/EtOH extract of fresh B. _ nootkana (collected at Carmel,California) 

yielded purified 1 and several fractions containing complex mixtures upon chrom- 

atography on Si gel (l-10% Et20/PE). Compound L, [a]:' +78.6O (c 6, CHC13), 

M+-Br = C7Hl10Br2 by high res. MS, contains a n-butyl moiety and an oxygen as a - 

bromoepoxide: 220 MHz NMR, CDC13 (bz-d6) 6 0.95 [3H, t, J = 7(0.79)], 1.43 [ZH, 

q, t, J = 7,7(1.14)], 1.80 [2H, d, d, t, J = 7,7,7 (1.75)],2.42 [lH, m (2.32)], 

2.62 [lH, m (2.50)], 3.88 [lH, d, J = 3(3.33)], and 5.34 [lH, d, J = 3(4.51)]; 

20 MHz CMR [bz-d6 (CDC13)]; C-l 6 60.2 (56); C-2, 63.5 (59.4); C-3, 68.2 (64.2): 

C-4, 45.8 (41.8); C-5, 30.0 (25.8): C-6, 22.1 (18.0); C-7, 13.9 (9.8). The 

location of the epoxide functionality was confirmed by treatment of 1 with 
Y 
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LAH/Et20 to yield E-3-bromo-2-hepten-l-01 (6) and by reaction with 2 equivalents 
- 

n-buLi/THF, -78O, - to give 7-bromo-6-undecen-5-01 (7). The structures of 6 and 7 

could be assigned after examination of their respective spectral data and that 

obtained from various oxidation products. From the coupling constant of J = 

3 Hz4 and the large difference (A&' = .28) in chemical shift changes of the two 

epoxide protons in the solvents CDC13 and bz-d6, the epoxide was assigned trans. 

Synthesis of (2) A: bromination of 2-heptanone (HBr/Br2)3 to give 1,1,3,3-tetra- 

bromo-2-heptanone (8), followed by xs. NaBH4/MeOH, yielded material (15%-GC) 

with identical MS and GC retention time to that of the natural compound. 

The ethyl esters La,k and 3,",k, which are fortuitously generated from the 

acids during storage in EtOH lb , were initially assigned from their MS fragmenta- 

tions and isotope compositions (M+-Br, M+-OEt). Following modified procedures of 

Rappe3'5, the corresponding normal and branched acids were synthesized via 

Favorsky rearrangements. Base treatment (Na2C03, H20/MeOH,3:l, rt., 20 hrs) of 

synthetic 1,1,3-tribromo-2-hepta- and 2-nonanone yielded, as the sole isolable 

products, the linear acids (~20% yields). In contrast, base treatment (as above, 
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evidence, but we have yet to definitively prove 

All of the genera of the Bonnemaisoniaceae 

No. 48 

these structures. 

examined chemically thus far-- 

Asparagopsislb, Bonnemaisonialc, Delisea6, and Ptilonia6--appear to produce 

halogenated secondary metabolites via regio- and stereospecific biological 

Favorsky rearrangements. In g_ nootkana this is exemplified in both the C-7 

and C-9 series. The competing biological reduction reaction appears to be 

favored, however, as is evidenced by the preponderant amount of the optically- 

active epoxide 1. 
rv 
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