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Summary : 

Bromine 

The structure of a unique bromine-containing ketal, obtusin cl), has been 
determined by spectral and X-ray crystallographic techniques.=Obtusin 
is a natural component of the Mediterranean red alga Laurencia obtusa. 

and chlorine-containing C nonterpenold compounds are common metabolites of severa 
15 1 

species of the marine red algae Laurencia.- These compounds usually possess terminal pentenyne 

functionalities, and they appear to be derived from the acyclrc precursor, laurediol, which was 

also Isolated from this source. 
2 

From extracts of the Mediterranean alga Laurencia obtusa3, we 

have isolated an interesting modification of the Laurencia-derived acetylenes, obtusin(l_), and 

we wish to report here the structure of this unusual metabolite. Obtusin contains bicyclic ketal 

and propargyiic bromide functionalities which are unique features not yet observed in this group 

of compounds. 

Open column silrca gel chromatography of the chloroform:methanol (1:l) extract of L. obtusa -- 

yielded obtusin (A), [aID -65.8' (c 2.5, CHC13), as a colorless oil (10% of extract) on benzene 

elution. Mass spectral analysis of A showed an intense M+-X fragment at 404.9701, which indicate< 

the composition C 
15H19 

"Br203 (talc. 404.9702). Elemental analysis secured a final composition 

of c 
15H19Br303n 

which calculates for five degrees of unsaturation. The infrared spectrum of 1 

indicated that obtusin contains the terminal acetylene group (V C-B = 3300 cm 
-1 I, and further 

illustrated the absence of hydroxyl and ketone functionalities. The 
1 
H NMR spectrum of obtusin 

showed the absence of olefinic protons, and the presence of the terminal acetylenlc proton at 

6 2.55. This latter signal was observed as a doublet (J=2 Hz) which was coupled to a doublet of 

doublets (J=10,2 Hz) centered at 6 4.82, hence placing an ether or bromine substituent at C-3. 

The remainder of the spectrum consists of the following bands: 6 4.73 (lH, m), 4.61 (lH, m), 4.32 
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lH, ddd, J=10,10,3 Hz), 4.07 (lH, m). 3.91 (lo, dd, J=12,7 HZ), 3.70 (lH, m), 2.77 (lH, m), 2.55 

(lH, d, J=2 Hz), 2.0 - 2.5 (6H, m), 1.70 (lH, m), and 1.13 (3H, t, J=7 Hz). 

Treatment of obtusln with excess silver acetate in glacral acetic acid at 25" for 2 hr. 

resulted xn the clean conversion to the acetate 2. 
= 

A comparison of the 
13 

c NMR features of & and 

2 (Table 1) illustrated that no malor structural transformations had occurred. 
4 

3L 

Table 1. 

13C NMR Spectra of A and p (Cg,) 

1 2 = 

115.5 (s) 
86.8 (d) 
84.5 (d) 
84.1 (d) 
80.8 (d) 
80.5 (d) 
76.1 (d) 
61.8 (d) 
50.9 (d) 
40.5 (d) 
40.3 It) 
39.2 (t) 
37.5 (t) 
29.4 (t) 

11.9 (9) 

169.9 (s)OAc 
115.2 (s) 
86.4 (d) 
84.5 (d) 
81.5 (d) 
80.7 (d) 
79.7 (s) 
74.6 (d) 
67.7 (d) 
62.8 (d) 
50.7 (d) 
40.1 (t) 
39.7 (t) 
37.3 (t) 
29.4 (t) 
20.4 (q)OAc 
12.1 (q) 

Mrld saponrflcatlon of f with 2% KOH U-I methanol gave the 

crystalline alcohol, obtuslnol (;?), the structure of whrch 

was secured by X-ray crystallographic techniques. stout 

needles of obtuslnol were grown from petroleum ether- 

dlethyl ether solution (1:l). Prellmlnary X-ray photo- 

graphs showed obtuslnol to belong to the orthorhomblc 

crystal class. Accurate cell constants, determined by 

least-squares frt of fifteen drffractometer measured 20- 

values, were 2 = 10.162(3), b_ = 11.1161(3), and C_ = 31.450 

(11). A measured and calculated (z = 8) density of 1.59 

g/cc lndlcated eight molecules of cornposItIon C15H2,,Br204 

per unrt cell. The systematic extlnctlons unrquely Indl- 

cated space group P212121, and thus two molecules formed 

the asymmetric unit. ~11 unrque dlffractron maxima wrth 

20 2 50° were collected on a computer controlled four- 

circle diffractometer using qraphlte monochromated MoKo 
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(0.71069 8, radratron and a varrable speed w-scan technrque. A total of 3576 reflectrons were 

surveyed rn this manner, and after zorrectron for Lorentz, polarization and background effects, 

1981 (55%) were Judged observed (F. 1 3c(Fo)). The four independent bromrne atoms were located 

by deconvolutrng the Patterson synthesis, and all remarnrnq nonhydrogen atoms were vrsible on a 

Br-phased electron densrty syntheses. 
5 

Hydrogens were located on difference electron density 

syntheses followrng partial refinement. Full matrix least squares refinements, wrth anisotroprc 

temperature factors for the nonhydrogen atoms, rsotroprc hydrogens, and anomalous scatterrng 

correctrons for the bromrnes, have converged to a current crystalloqraphrc resrdual of 0.089.6 

The enantromerrc structure had a srqnrfrcantly hrqher resrdual. 

Frgure 1. X-ray Drawing of ObtusinolQ. 

In an attempt to produce the correspond- 

ing ketone at C-9, obtusin was treated under a 

variety of hydrolysis condrtrons. None were 

found to cleanly yreld the ketone, but generally 

led to complex mrxtures. Treatment of obtusin 

with anhydrous CF3COOD at -So, however, led to 

rnterestrnq results. The reaction yielded a 

7:3 equrlrbrrum mrxture of obtusrn and its C-9 

epimer rsoobtusrn (2). 
7 

Purifrcatron of rso- 

obtusin, and sublectlon to the same condrtions 

as above, led to the rdentrcal 7:3 mixture. 

These results rndicate that epimerizatron occurs 

by protonation of Atto yield either of the ions 

2 and b (or both), and since deuterrum 1s not 

incorporated from CF3COOD, olefrnic intermed- 

rates produced by deprotonation at C-8 or C-10 appear precluded. 

A computer-generated perspective drawrnq 

of the frnal X-ray model is shown In Figure 1. 

The two rndependent molecules rn the asymmetrrc 

unrt have the same confiquratron and confor- 

matron wlthrn experrmental error, so only one 

is displayed. The absolute confiquratrons of 

the choral centers are 3(E), 4(FJ, 6(E), 7(R), 

9C_R), 10(S), 12(S), and 13(R). 

h 
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This reaction yields a single crystallographically pure compound,.z, rather than the diastereo- 
merit mixture expected considering the solvolytic nature of the silver acetate in acetic acid 

reaction. In the lH NMR spectrum of A, the C-3 methane proton 1s observed at 6 4.82 as a 
doublet of doublets wrth coupling constants of 10 and 2 Hz. In 2, this proton appears at 

6 5.52 as a doublet of doublets also showing coupling constants Ef 10 and 2 Hz. These data 
suggest the conversion of A to 2 occurs with retention of conflyuration at C-3, and hence, 

that obtusln also possesses the C-3 = E absolute configuration. 

All crystallographic calculations were done on a Prime 400 computer, operated by the Materials 
Science Center, Cornell University. The principal programs used were: REDUCE and UNIQUE, 
data reduction programs, M. E. Leonowicz, Cornell University, 1978; BLS, block diagonal least 
squares refinement, K. Hirotsu, Cornell University, 1978; ORFLS (modified), full matrix least 
squares, W. R. Busing, K. 0. Martin, and H. S. Levy, Oak Ridge, ORNL-TM305; ORTEP, CrYstallo- 
graphic illustration program, C. Johnson, Oak Ridge, ORNL-3794, BOND, StrUCtUral parameters 

and errors, K. Hirotsu, Cornell University, 1978; MULTAN-76, direct methods and fast fOUrler 
transform, G. Germain, P. Main, and M. Woolfson, University of York. 

Tables of fractlonal coordinates, thermal parameters, bond distances, bond angles, and observed 
and calculated structure factors, are available from JC. 

Spectral data for isoobtusin (2): 'H NMR (CC14, 220 MHZ) 6 4.73 (lH, m), 4.58 (lH, m), 4.41 
(lH, dd, ~=8, 2 HZ), 4.24 (lH, dd, ~=7, 1 Hz), 4.16 (2H, m), 4.05 (lH, ml, 3.00 (lH, ddd, J= 

17, 7.6 Hz), 2.64 (lH, dd, J=16, 2 Hz), 2.50 (lH, d, J=2 Hz), 1.8 - 2.4 (5H, m), 1.73 (lH, m), 
and 1.07 (3H, t, J=7 HZ); 13C NMR (CODA): 119.2, 84.5, 84.2, 83.3, 79.9, 76.4, 60.5, 51.4, 

42.4, 40.6, 38.3, 36.2, 28.5, 11.5, (only 14 carbons were resolved). 
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