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REVISED STRUCTURE FOR THE
NAPHTHALENEGARBOXYLIG

ACID FROM CARZINOPHILIN*

Sir:

A naphthalenecarboxylic acid was obtained
by alkaline hydrolysis of carzinophilin1)

isolated from the fermentation broth of Str.
sahachiroi, and it was reported that the

structure of this acid is l-methyl-7-methoxy-
naphthalene-6-carboxylic acid (la) based on
comparisons of infrared and ultraviolet

absorption spectra from the isolated material
and related synthetic compounds2'3).

Recently, we obtained the same naphtha-
lenecarboxylic acid during the structural
reinvest!gation of carzinophilin and found

that somespectroscopic features such as the
nuclear magnetic resonance (NMR), mass,

and infrared spectra** of this acid were not
sufficient evidence for the structure of la.
In this communication we wish to report
the revised structure (Ib) for this acid.

Hydrolysis of carzinophilin with 5%
ammoniumhydroxide solution afforded a
neutral component (II), m. p. 178°C, mass

spectrum M+m/e 215.096 (Calcd. for C13H13"
O2N: 215.095); and an acid component (Ib),

m. p. 180°C, mass spectrum M+m/e 216.079
(Calcd. for C13H12O3: 216.096).

Since the infrared spectrum of II reveals
an amide absorption (vnh 3200~3400 cm"1,
Vc=o1^40cm"1), the mass spectrum of II
shows a molecular peak at m/e 215, and

alkaline hydrolysis of II affords an acid (Ib),
wecan conclude that II is a primaryamide
ofIb.

The acid (Ib) was identical with the naph-
thalenecarboxylic acid obtained by Tanaka
et al.9 from the comparison of NMRspectra
and mixed melting point.

Decarboxylation of Ib in the presence of
basic copper carbonate in quinoline afforded
the naphthalene derivative identified with
the authentic l-methyl-7-methoxynaphtha-
lene3).

Based on an intramolecular hydrogen
bonding between hydroxyl and carboxyl
groups, Tanaka et at. reported that the
demethyl derivative of la had the structure

in which the carboxyl group was located in
the position ortho to the hydroxyl group as
shown by formula (IV). However this con-
clusion is somewhat questionable, because
the estimation of hydrogen bonding was

carried out in a crystal state in Nujol.
IR spectrum (Fig. 1) of a dilute solution
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Fig. 1. IR spectra of l-methyl-7-methoxy-
naphthalene-5-carboxylic acid (Ib), 2-
methoxybenzoic acid (V), and 3-methoxy-

benzoic acid (VI) (4/1,000 m, in CC14)
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* Structure of carzinophilin, Part 1.

** IR spectra were measured with Jasco-DS-4039 spectrometer using a 1-cm cell and NMRspectra
were measured with Varian HA-100spectrometer. Mass spectra were measured with Japan

Electro Optics JMS-OIS spectrometer.
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Chart 2. Calculated chemical shifts (ppm) of the aromatic protons of possible
compounds. (The figure in parentheses shows chemical shift observed)
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of 2-methoxybenzoic acid (V) in carbon
tetrachloride reveals a strong carboxyl-
hydroxyl absorption at 3369 cm"1 assigned
to the intramolecular hydrogen bonding4).
On the other hand, its isomer, 3-methoxy-
benzoic acid (VI), shows a broad hydroxyl
absorption of an intermolecular hydrogen
bonding in the C-H stretching or lower
wave number region. Comparison of the
IR spectra of Ib and the above-described
model compounds shows that the spectrum
of Ib is very similar to that of VI. In the

mass spectrum, the fragment peak [M-H2O] +
appears commonlyfor compoundsin which
the methoxyl group is located in the position
ortho to the carboxyl group5) such as com-

pound V, but the spectrum of Ib lacks this
peak. Therefore, it is apparent that the

structure la in which the carboxyl group is
located ortho to the methoxyl group is incon-
sistent with this spectrum.

From the consideration of the IR and
mass spectra of Ib and from the structure

of the compound (III) obtained by the decar-
boxylation of Ib, there are still three
possible structures (VII, VIII and IX) in
addition to Ib for naphthalenecarboxylic
acid in question.

First, the structure IX is excluded from

the possible structures because the authentic
compound melts at 202°C and because its
NMRspectrum differs from that of Ib.

From the consideration of the effect of a
substituent (-OCH3, -CH3 and -COOH) on
the chemical shift of aromatic protons6>7)

and the difference in chemical shift between
a-and ^-protons of naphthalene (aH. 7.81

ppm, #H 7.46 ppm in CC14)7\ chemical shifts
of aromatic protons in the three possible

structures (Ib, VII and VIII) were calculated
as shown in Chart 2.
As shown in Fig. 2, the NMRspectrum

of Ib shows characteristic peaks in the
aromatic region. The double doublet cen-
tered at 8 8.67ppm, J (ortho)=7.0 and J
imetd)=3.0 cps, is attributed to the ortho-
proton of the carboxyl group or especially

the ^rz-proton of naphthalene-1-carboxylic
acid because it appears at the lowest field
and also this peak can be attributed to the
Hx of the ABXsystem of 1,2,3-trisubstituted

benzene from the coupling,

constants. The peaks appear-
ing at 3 7.35 ppm doublet,
J (meta)=3.0cps and 3 7.27
ppm doublet, J (meta)=3.0'
cps, can be attributed to the
two aromatic protons of 1,2,.
3,5-tetrasubstituted benzene.
Consequently, VII and VIII
can be excluded from the
possible structures. The re-
maining structure (Ib) is
consistent with the above

Fig. 2. NMRspectrum of aromatic protons of 1-methyl-
7-methoxy-naphthalene-5-carboxylic acid (Ib) (100 Me
in CD3-CO-CD3)
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characterization. As shown in Fig. 2, the
peaks are reasonably assigned to each of
the aromatic protons and the chemical shifts
approximate the calculated values.
In view of the above facts, we can con-

clude that the structure of naphthalene-
carboxylic acid (Ib) is l-methyl-7-methoxy-
naphthalene-5-carboxylic acid.
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