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Highly efficient synthesis and chemical separation of
5-amino- and 7-amino-4-hydroxy-2-naphthoic acids
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Abstract—5-Amino- and 7-amino-4-hydroxy-2-naphthoic acids were synthesized for the first time via a microwave-assisted
pathway. The separation of the two isomers was then conveniently achieved by exploiting their different reactivities with CDI.
� 2007 Elsevier Ltd. All rights reserved.
Aminonaphthol sulfonic acids,1 as 7-amino-4-naphthol-
2-sulfonic acid (J acid, Fig. 1) and 5-amino-4-naphthol-
2-sulfonic acid (H monoacid, Fig. 1), have been widely
used as intermediates in the manufacture of direct dyes
(dyes used without mordant) for a long time.2 In addi-
tion to this application, they recently also emerged as
synthetic intermediates for a number of biologically
active compounds and pharmaceutical candidates.3–9

As part of a project aimed at discovering novel small-
molecule inhibitors of arginine methyltransferases,9 we
were interested in the synthesis of the carboxy- ana-
logues of the aminonaphthol sulfonic acids. We then
realized that, while a successful pathway leading to the
preparation of 6-amino-4-hydroxy-2-naphthoic acid
was described,4 only failed attempted syntheses of 7-
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Figure 1. J acid, H monoacid and their carboxy- analogues 1a and 1b.
amino-4-hydroxy-2-naphthoic acid 1a (Fig. 1) are
reported.10,11 Moreover, to the best of our knowledge,
there is no literature report of the synthesis of 5-amino-
4-hydroxy-2-naphthoic acid 1b. Thus we decided to set
up a convenient single method for the synthesis of both
these building blocks.

In this work we describe, for the first time, the prepara-
tion of compounds 1a and 1b and their successful
separation.

As nitrobenzaldehydes are reported to resinify under
alkaline Stobbe conditions,12 we used a Wittig reaction
between 3-nitrobenzaldehyde and carboxyphosphorane
213 to regioselectively14 prepare the (E)-nitrophenylitac-
onate 3,12,15 which was selectively reduced with zinc dust
in acetic acid to amino derivative 4 (Scheme 1).16 The
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Scheme 1. Reagents and conditions: (a) benzene, rt, 24 h; (b) Zn
(6 mol equiv), AcOH, rt, 24 h; (c) AcONa (1.5 mol equiv), Ac2O, MW
(300 W, 5 min); (d) HCl 8 N, 5 h.
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Scheme 2. Reagents and conditions: (a) EtOH, H2SO4, reflux, 24 h; (b)
CDI, THF, 0 �C, 3 h; (c) HCl 8 N, 5 h.
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subsequent ring closure via Friedel–Crafts acylation was
successfully performed by using a single-mode micro-
wave irradiation17 at a constant irradiation power dur-
ing a short reaction time (1.5 equiv NaOAc, Ac2O,
300 W, 5 min).18 Hydrolysis of the crude furnished a
mixture of title acids 1a and 1b (1:2 ratio, determined
by NMR) in a satisfactory 70% overall yield, without
intentional purification of the intermediates.19

With the mixture of the two isomeric acids in our hands,
we turned our attention to their separation. As a matter
of fact, accordingly to what was previously reported for
similar derivatives,10,11 this task revealed to be not easy.
After the failure of fractionated crystallization and both
conventional and flash chromatography (data not
shown), we were able to separate the mixture only
through analytical RP-HPLC (Fig. 2).20

Unfortunately, this result was not reproducible on a pre-
parative scale (preparative RP-HPLC, same conditions,
data not shown). For this reason we decided to investi-
gate if the expected difference in reactivity resulting from
the relative positions of the amino and the hydroxy
group in the two compounds could be exploited for their
separation. Actually, the reaction21 of the mixture of
ethyl esters 5a and 5b (from 1a and 1b, respectively) with
CDI in THF at 0 �C for 3 h converted 5b22 into the cyc-
lic carbamate 6 (Scheme 2), leaving 5a unreacted (33%
and 55% yield, respectively). The two derivatives were
easily separated by double extraction and then quantita-
tively converted into acids 1a and 1b by hydrolysis with
8 N hydrochloric acid.

In conclusion, we have developed a convenient pathway
leading to the first synthesis of 5-amino- and 7-amino-4-
hydroxy-2-naphthoic acids. An efficient microwave-as-
sisted transformation, together with a relatively straight-
forward separation process exploiting the different
chemical reactivities of the two isomers, makes this pro-
tocol useful for the preparation of building blocks for
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Figure 2. Analytical RP-HPLC separation of isomers 1a and 1b was
performed on C18 column (Vydac 218TP152010) using a gradient of
acetonitrile (40–70% acetonitrile in 30 min) in 0.1% aqueous TFA at
1 mL/min.
the drug discovery process as well of intermediates in
the manufacture of dyes.
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