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/Moluenesulfonic acid. Reduction of the keto alcohol 14 
with sodium borohydride in absolute ethanol at 0° for 10 
min gave aeroplysinin-1 (1) in 60% yield. The synthetic ra-
cemate was identical in all respects with an authentic sam
ple of (±)-aeroplysinin-l, prepared by mixing equal quan
tities of both natural enantiomers. This synthesis of aerop-
Iysinin-1 (1) and isoaeroplysinin-1 (2) constitutes a novel 
approach to the synthesis of arene glycols and has the added 
advantage that both cis and trans glycols can be prepared 
stereospecifically.'3 
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l-Iodo-3,3-dibromo-2-heptanone, 
l,l,3,3-Tetrabromo-2-heptanone, an(j Reja(e(j 
Compounds from the Red Alga Bonnemaisonia hamifera1 

Sir: 

During the course of our extensive investigations of ma
rine organisms collected off Baja California while aboard 
the R/V Alpha Helix, a small sample of the red alga Bon
nemaisonia hamifera (AHBE-21-III-74-1-103)2 indicated 
extraordinarily high lipid total halogen content, high lipid 
bromine content, high antimicrobial activity against Bacil
lus subtilis, and a remarkably persistent, sweet odor associ
ated with the wet alga.3 

<y M M HO/ 
C H 3 C H 2 C H 2 C H 2 C X 1 X 2 C C H X J X 4 MCLof fa r ty ^ C X i X 2 = C C H X , X 4 

M+ - a 

I ' X 1 = X 3 = H , X 2 = X 4 = B r ^ ^ ^ _ C H X j X 4 

2 X 1 =H; X 2 = X 5 = X 4 = B r \ ^ ^ k C 4 H 9 CX 1 X 2 C=O ^ 2 . C 4 H 9 C X 1 X 2 
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5 ' X, = X 2 = B r , X 5 =H, X 4 = I NT 
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Figure 1. Mass spectral fragmentations of 4 and related halogenated 
heptanones. Values (m/e) for the individual molecular and fragment 
ions are found in Table I. 

In an attempt to identify the compound or compounds re
sponsible for the halogen content, antimicrobial activity, 
and characteristic odor of B. hamifera, a large sample of 
the alga was ground under ethanol, filtered, concentrated in 
a rotary evaporator, redissolved in petroleum ether, and 
chromatographed over silicic acid to give a sample of 
l,l,3,3-tetrabromo-2-heptanone (4), isolated in ca. 0.01% 
yield (wet weight) from the alga. Compound 4 displays the 
characteristic odor of B. hamifera and shows activity at the 
100 /xg/ ml level against the fungi Monosporium apiosper-
mum and a Geotrichum species, at the 500 Mg/mi level 
against S. pyogenes and D. pneumoniae, and at the 1 mg/ 
ml level against 5. aureus, S. faecalis, K. pneumoniae, and 
15 additional fungal species. 

The electron impact (EI) mass spectrum of 4 displayed 
no molecular ion except at reduced ionizing potential and 
maximum sensitivity, when the typical tetrabromo isotope 
pattern (symmetrical quintet) could be observed at m/e 
426, 428, 430, 432, and 434. A far more intense ion in the 
EI spectrum, also containing four bromine atoms, was 
found at m/e 370, resulting from a McLafferty rearrange
ment (Figure 1, ion a), and the acylonium ions characteris
tic of a-cleavage of ketones were found at m/e 255 and 199 
(Figure 1, ions b and c, both ions containing two bromine 
atoms). Alkyl ions stabilized by the two attached bromine 
atoms were also observed, at m/e 227 and 171 (Figure 1, 
ions d and e, two bromine atoms each). These fragments, 
which were confirmed by high resolution data (Table I) 
allow assignment of the structure C4HgCBr2COCHBr2. 
The infrared spectrum (CCU) of 4 shows carbonyl absorp
tion characteristic of an a-halo ketone at 1738 cm-1, and 
its nmr spectrum (60 MHz, CCl4, ppm from TMS) shows 
absorption for a «-butyl group (CH3, 1.00 t; (CH2)2, 1.2-
1.8 m; deshielded -CH2-, 2.4-2.7 m) and a deshielded sin
glet at 6.83 ppm (-C(=0)CHBr2). Together, the ir, NMR, 
and mass spectral data assign structure 4. The compound 
was synthesized by the (slightly modified) method of Rappe 
and Andersson.4 Properties of the synthetic compound (ir, 
NMR, TLC, GC, and odor) were identical with those of the 
natural product. This compound (4) and the others in Table 
I are the first simple brominated aliphatic ketones observed 
in nature.5 

The remaining compounds in Table I were identified in 
other column chromatographic fractions. As seen in Figure 
1, these compounds are less brominated derivatives of 2-
heptanone, obtained in less than 0.001% yield (wet weight) 
from the algae. Their mass spectral fragmentations to give 
ions a-e (Figure 1) established them as halogenated methyl 
pentyl ketones and assigned the degree of halogenation at 
the a- and a'-carbons. Although the mass spectra above 
would in principle allow four carbon skeletons for ketones 
1-3 and 5, the structures shown were confirmed by the ob
servation that by-products in the synthesis of 4 from 2-hep-
tanone had identical mass spectra and GC retention times 
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and cochromatographed (GC) with 1-3 obtained from B. 
hamifera. 

Among the compounds identified by GC-mass spectra is 
l-iodo-3,3-dibromo-2-heptanone (5), which gave peaks at 

m/e 396 (M, symmetrical Br2 triplet at 396, 398, 400) and 
at m/e 340, 169, 227, and 141 (a, c, d, and e, respectively) 
as well as peaks at m/e 127 and 128 ( I + and HI+-). High 
resolution mass spectrometric data (Table I) agreed with 
these assignments. Compound 5 is especially significant 
among those in Table I since it represents the first example 
of a natural product containing both iodine and bromine 
and also structurally departs from the only other known io-
dinated natural substances, which are thyroxine related 
compounds.5 
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The Photochemistry of /3,7-Epoxy Cyclic Ketones 

Sir: 

In striking contrast to the extensive investigation of the 
photochemistry of a,/8-epoxy ketones,' only scattered re
ports have appeared concerning aspects of the photochemis-
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