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Abstract—Two complementary synthetic sequences are described for the first total synthesis of a dibromotyrosine alkaloid (1)
reported to inhibit a critical mycobacterial enzyme, mycothiol S-conjugate amidase. The O-benzyloxime of 4-hydroxyphenylpyruvic
acid was dibrominated and successively linked to a 3-aminopropyl chain, then to a 4-aminobutylguanidine unit, followed by
selective deprotections to yield alkaloid 1. In an improved variant, the O-tetrahydropyranyloxime 12 was condensed with 4-amino-
butylguanidine then dibrominated to phenol 14, which upon Mitsunobu coupling to a 3-aminopropyl segment and deprotection
produced the target 1.
� 2003 Elsevier Ltd. All rights reserved.
In 2001 Bewley et al. reported the isolation of two novel
dibromotyrosine alkaloids from an Australian non-
verongid sponge of the Oceanapia species.1 These com-
pounds, represented by structures 1 and 2, showed
significant inhibitory activity against the mycobacterial
enzyme mycothiol S-conjugate amidase. Since this
enzyme appears to play a critical role in protecting
mycobacteria against alkylating agents and antibiotics,2

alkaloids of this type are potentially useful therapeutic
agents against Mycobacterium tuberculosis and related
pathogens.
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To confirm the NMR-based structure assignment for 1,
and to scale up the synthesis of 1 and its analogs, we
have explored the total synthesis of this molecule using
two complementary synthetic sequences. Retrosynthetic
analysis reveals that the target 1 may be dissected into
three units: the �Western� propylamine tail (3), the cen-
tral dibromo oxime acid unit (4), and the �Eastern�
4-aminobutylguanidine chain (5).

Our first synthetic route (Scheme 1) proceeded from 4-
hydroxyphenylpyruvic acid, which was converted to the
O-benzyloxime, then methylated with diazomethane to
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give the oxime methyl ester 6. Dibromination of 6 with
2.0 equiv of NBS in THF at room temperature gave the
dibromo derivative 7.3 Careful hydrogenolysis of the O-
benzyl group in 1:1 dioxane–acetic acid4 produced the
crystalline dibromoester oxime 8, shown by X-ray
crystallography to possess the E-configuration as
shown.5
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Direct O-alkylation6 of the phenolic hydroxyl in 7 with
BocNH(CH2)3Br introduced the protected propylamine
tail to give 9.7 Saponification of the ester followed by
coupling of the resulting acid with a protected 4-amino-
butylguanidine8 established the Eastern chain to yield
the amide 10.9 The delicate chemoselective catalytic
debenzylation of 10 required use of the 1:1 dioxane–
acetic acid solvent system described earlier, and led to
the free oxime 1110 in only 56% yield. Removal of all
Boc groups in 11 was achieved in 30% CF3CO2H in
dichloromethane to produce the target 1 as its bis tri-
fluoroacetate salt in good yield (Scheme 2).

To enhance the chemoselectivity of the oxime depro-
tection step, the protecting group was switched from
O-benzyl to O-tetrahydropyranyl.11 In this second syn-
thetic sequence, 4-hydroxyphenylpyruvic acid was con-
verted to the THP-oxime acid 12, which was coupled
with the protected 4-aminobutylguanidine shown to
install the Eastern chain as in 13. Then 13 was dibrom-
inated to the dibromophenol amide 14 (Scheme 3).12 At
this point, Mitsunobu coupling13 of the phenolic
hydroxyl with 3-(t-butoxycarbonylamino)propanol
produced the fully elaborated system 15. Removal of
both the THP and all Boc groups by 30% CF3CO2H in
dichloromethane led smoothly to the target aminogua-
nidine 1 as its bis trifluoroacetate salt.

The proton and 13C NMR of our synthetic alkaloid 1 as
the bis trifluoroacetate salt and free base were in
agreement with the corresponding spectra provided by
Dr. Bewley.14 This comprises the first total synthesis of
the Bewley compound 1, and provides reliable meth-
odology for the synthesis of related structures which
may act as inhibitors of mycothiol S-conjugate amidase.
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