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Abstract—A simple substrate-controlled asymmetric synthesis of (R)-3-aminooctanoic acid (D-BAOA) is described. The present
method involves the conversion of commercially available (S)-1-octyn-3-ol into the protected propargylic amine, with complete
inversion of configuration, and the successive transformation of the (phenylseleno)acetylene intermediate into the Se-phenyl seleno-
carboxylate, which is then easily converted into the carboxylic group. The phthalimido group was eventually removed by treatment

with hydrazine hydrate.
© 2007 Elsevier Ltd. All rights reserved.

Several bioactive cyclic peptides of lipophilic nature
have been isolated from different types of microorgan-
isms' such as the antifungal cyclic peptides iturines,?
bacillomycins and mycosubtilin.? An unusual structural
motif common to all of these peptides is the occurrence
of one B-amino acid* with lipophilic and structurally
unique side chain. Thus hormothamnin A,> a cytotoxic
cyclic peptide, was isolated from the tropical marine
cyanobacterium Hormothamnion enteromorphoides and
(R)-3-aminooctanoic acid 1 (D-BAOA) (Fig. 1) was
characterized as the lipid-like B-amino acidic structural
component. Because of the importance of this lipophilic
B-amino acid its synthesis has attracted increasing inter-
est and this letter reports a simple and enantiospecific
route to (R)-3-aminooctanoic acid 1 starting from read-
ily available (S)-1-octyn-3-ol.

Some reported methods for the synthesis of 1 are mainly
based on the stereospecific formation of the C-N bond
or the transformation of an a-amino acid. The Michael
addition of ‘chiral ammonia’ equivalent as lithium (R)-
N-benzyl-N-o-methylbenzyl amide to achiral o,B-unsat-
urated ester has been studied by Davies® who obtained
(R)-1 in good yield and in high ee (>95%) after N-de-
benzylation and hydrolysis of the f-amino ester inter-
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Figure 1. Structure of D-BAOA.

mediate. In a similar way, Enders’ reported an
enantioselective synthesis (ee >95%) of (S)-1 by conju-
gate addition of lithiated TMS-SAMP to an o, B-unsatu-
rated ester. Moreover, in a different approach, Gmeiner?
and Jefford® transformed the carboxylic group at C-1 of
L-asparagine or L-aspartic acid into the desired alkyl
substituent to obtain (R)-1 in 99% ee by several steps
without altering the integrity of the initial stereogenic
center.

Following our recent studies!® on the transformation of
terminal alkynes into Se-phenyl selenocarboxylates, we
show here an alternative and very convenient method
to synthesize (R)-1 starting from commercially available
(S)-1-octyn-3-ol 2 (99% ee). By reaction with phthal-
imide under Mitsunobu conditions, compound 2 was
easily converted into N-phthalimido propargylic amine
3! (Scheme 1) with the expected complete inversion of
the configuration at the sterecogenic carbon atom. As
indicated by HPLC analysis on chiral stationary phase'!
compound 3 presented the same enantiomeric ratio as
the starting alkynol 2. The N-protected propargylic


mailto:tiecco@unipg.it

4344 M. Tiecco et al. | Tetrahedron Letters 48 (2007) 4343—4345

OH a PhthN
nC5H11/\\\ nC5H11
2

c PhthN O d

E— B ——

nCSH11 SePh
5

X

b PhthN
nCsHi™ Sy
4 SePh
PhthN O e
—» (R)-1HCI
nC5H11 OH

6

Scheme 1. Reagents and conditions: (a) DIAD, PhthNH, Ph;P, THF, 0 °C to rt, 86%; (b) PhSeBr, Cul, DMF, rt, 85%; (c) p-TsOH, CH,Cl,, reflux,

86%; (d) H,0,, THF, tt, 93%; (¢) HoN-NH,, EtOH, reflux, 97%.

amine 3 was then converted, according to the general
procedure reported in the literature,'”> into the
corresponding alkynyl phenyl selenide 4, which, in the
presence of an excess of p-toluenesulfonic acid mono-
hydrate,'® gave the Se-phenyl selenocarboxylate 5'3 in
excellent yield. No racemization occurred during this
conversion as demonstrated by the enantiomeric ratio
of 5 measured by HPLC.!3 The Se-phenyl selenocarb-
oxylate 5 was then treated with a 30% solution of hydro-
gen peroxide in tetrahydrofuran at room temperature!*
and the corresponding (R)-N-phthalimido-3-aminoocta-
noic acid 6'° was obtained in good yield. Finally, the
phthalimido group was removed by treating 6 with
hydrazine hydrate in refluxing ethanol. Compound
(R)-1 was isolated as the hydrochloride in 97% yield.
Since under these reaction conditions the stereogenic
carbon atom is not involved, it is suggested that the ena-
tiomeric ratio of 1 is >99:1. Comparison of the spectro-
scopic data and of the sign of the specific rotation'® of
the (R)-1 hydrochloride synthesized by this protocol
with those reported in the literature® allowed the unam-
biguous assignment of its structure and of its absolute
configuration to be made. These results also confirm
that all the steps described above proceed without loss
of enantiomeric purity.

Following the same procedure the commercially
available (R)-1-octyn-3-ol ent-2 (99% ee) was easily
transformed in four steps into the (S)-N-phthalimido-
3-aminooctanoic acid ent-6 with practically the same
global yield (54%). The HPLC analysis on the chiral
stationary phase of ent-3 and ent-5 was effected as de-
scribed above for the (R) enantiomers. The measured
enantiomeric ratios were >99:1. Compound ent-6 can
then be transformed into the (S) enantiomeric form of 1.

In conclusion, starting from a commercially available
chiral building block, enantiomerically pure (R)-3-
aminooctanoic acid 1 (D-BAOA) was synthesized
through very simple chemical reactions involving the
versatile organoselenium intermediates. The reaction is
based on our previously described conversion of a termi-
nal alkyne into a carboxylic group.'? Because of the ste-
reospecific transformation of a C-O bond of the starting
alkynol into a C-N bond, this procedure could be easily
applied to the synthesis of other optically active f-amino
acids. Further applications of our method are presently
under investigation.
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Supplementary data

HPLC data for compounds 3 and 5 are reported in the
Supplementary data. Supplementary data associated
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Formation of 1 by deprotection of 6. Hydrazine hydrate
(0.22 mL, 4.70 mmol) was added to a stirred solution of 6
(0.17 g, 0.58 mmol) in EtOH (10 mL). After stirring for
2h at 110 °C, the reaction mixture was allowed to slowly
reach room temperature and concentrated. The residue
was treated with 10 mL of 4 N hydrochloric acid and
then the solid was allowed to settle down. Evaporation of
the filtrate gave crude (R)-1 hydrochloride, which was
dissolved in distilled water (5 mL). Hydrogen peroxide
30% w/w (0.5 mL) was then added at rt to decompose the
residual hydrazine. The mixture was then concentrated in
vacuo and the residue dried under reduced pressure to
afford (R)-1 hydrochloride. Selected data for compound
I: mp 110-112°C (lit,> mp 103- 104 °C); [“]p © _11.16 g
1.35 in H,0). The value reported in the literature® is [o]y
—16.6 (C 1.10 in Hzo) Anal. Calcd for C8H18C1N02 C,
49.10; H, 9.27; N, 7.16. Found: C, 48.84; H, 9.43; N,
6.84.
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