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SYNTHESIS OF THE NAPHTHALENECARBOXYLIC ACID DERIVATIVE OBTAINED FROM
NEOCARZINOSTATIN (NCS): A STRUCTURE REVISION

Masayuki Shibuya,* Kouhei Toyooka, and Seiju Kubota
Faculty of Pharmaceutical Sciences, University of Tokushima,

Shomachi-1, Tokushima 770, Japan

Summary: The structure of the naphthalenecarboxylic acid derivative obtained from
neocarzinostatin (NCS) was revised as methyl 2-hydroxy-7-methoxy-5-methyl-

l-naphthalenecarboxylate (2a) by its synthesis.

The antitumor antibiotic neocarzinostatin (NCS), isolated from the culture filtrate of
Streptomyces carzinostaticus var. F-41, has been shown to be a 1:1 complex of a highly unsatu-
rated nonprotein component (NPC) and an acidic protein.1 The isolated NPC possesses all of
the biological activity of NCS and is very unstable. An improved partial structure of NPC
proposed by Goldberg et alla is shown in Fig. 1. Edo et aZZ isolated a methyl naphthalenecar-
boxylate from the methanolysis products of NCS and NPC and proposed la as its structure. As
part of a series of studies on natural antitumor agents, we synthesized compound 13,3 However,
the reported data for the degradation product and its derivatives were markedly different from
those of our samples (1§:5)4 synthesized by the unequivocal route outlined in Scheme 1, Table
1 summarizes NMR spectral data on la-c with those reported for natural naphthalene derivatives.
We reinterpreted the reported spectral data in comparison with ours, and concluded that the
naphthalenecarboxylate obtained from NCS and NPC is the regioisomer of la and has the structure
2a. In this communication, we revise the structure of the naphthalenecarboxylic acid derivatives

to 2a-c, on the basis of the total synthesis outlined in Scheme 2.4
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Fig. 1. Proposed partial structure of ia R"=CH;, R"<H 2a R =CHg, R7=H
NPC (I. H. Goldberg et q1)12 1b rRl=g, R?-cH, 2b R'=H, RZ-CH,
1c rR'=R%-cH, 2¢ r1=R%~CH,
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Table 1. NMR spectral data on la-c 1
CQZCH3 CZ—OCH3 C3—H C4—H CS-QCH3 C6-H C7—CH3 CB-H
la 4.07 7.04,d4  8.35,d  3.9% 6.57,d  2.50,m  8.07,m
J=9.2 3=9.2 J=1.1
(4.10) (7.01) (8.01) (3.92) (6.90) (2.63) (8.09)
*
1 — 4.01"% .16, 4 .32,dd  3.96°2  6.55,d  2.50,m  7.57,m
xy J=9.5  1=0.7,9.5 xy 3710
— (4.06) (7.12) (8.02) (3.90) (6.90) (2.63) (7.7
lc 3.97 3.9 7.07,d  8.17,dd4 3.93%  6.43,d  2.44,m  6.95,m
J=9.5  J=0.7,9.5 J=1.0
(3.89) (3.65) (6.91) (7.77) (3.82) (6.73) 2.57) (6.73)

%1, Determined with a JEOL JNM-FX200 instrument in CDC13(la,b) and CCl4/CDCl3(3:1)(lg)
at sample concentrations of 4% w/v. Reported chemical shifts™ for the corresponding

natural products are shown in parentheses. *2, Assignments may be reversed.

ONHPh ONHPh ONHPh
ONHPh Ha CHy  Ha OCH; H OCH3
H3C Hz; a b,c d ‘@
)

— e ——

EtO oEt OxH

£
e

6

ONHPh OOCH3 OOH QOCH3

Ha OCH3 OCHz H OCHz H3 OH
g o Outia o Ogdia copt g o @
OCH3 OCH3 OCH3 OCH3

7 ic 1b 1a

Scheme 1

a. 2.1 equiv n-butyllithium/TMEDA/diethyl ethylidenemalonate/THF/-78°/86%.

b. 5% aq.NaOH/90°/1h/95%. c. 140-150°/1h/98%. d. 2 equiv (CF4C0),0/benzene/
reflux/5min/92%. e. 2 equiv CuBrZ/AcOEt—CHC13(1:1)/reflux/2h/99%. £. K00,/
acetone/reflux/95%. g. KZCO3/1.3 equiv (CH30)2802/cat.(04H9)4NHSO4/reflux/

1h/88%. h. 20% BFS—MeOH/llO—120°/3h/72%. i. 10% NaOH in H20—DMSO(1:1)/120°/
99%. j. &4 equiv BClBICH2012l—78°+0°/0.5h/93%. k. CHZNZ/ether/SQ‘Z.

5

Metallation of the o-toluamide 8° with LDA followed by quenching with 2-methyl-2~(2-oxo-

ethyl)-l,3—d:toxolzme6 provided the amide alcohol 2.7 Oxidation of 9 with the chromium tri-
oxide-pyridine complex and acetic amhydride8 gave the keto amide 10, which was hydrolyzed in
acidic conditions to afford the enolated B-diketone 11, Cyclization of 11 with conc. sulfuric

acid provided the naphthol, which upon methylation with potassium carbonate and dimethylsulfate
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in acetone afforded the dimethyl ether 12. After several unsuccessful attempts to hydrolyze
12 [(a) 50% KOH, HZO/DMSO, 170°, 12h, (b) 60% HC104,
obtained in 31% yield (66% recovery of 12) by methylation with methyl fluorosulfonate followed

130°, 12h, ete.], the methyl ester 2c was

by alkaline hydrolysis of the intermediate imidate salt.9 Alkaline hydrolysis of the ester 2c
afforded the carboxylic acid 2b in good yield. Selective demethylation of 2b with boron tri-
chloride produced the hydroxy acid which was methylated with diazomethane to afford the hydroxy
ester 2a. Compound 2a was found to be identical with the degradation product of NCS by direct
comparison (mp, 1H NMR, IR, MS, TLC). Compounds 2b and 2c were also identical spectroscopically
with the derivatives of the above ester from NCS.2

Thus, the structure of the naphthalenecarboxylic acid derivative from NCS and NPC was
concluded to be methyl 2-hydroxy-7-methoxy-5-methyl-l-naphthalenecarboxylate (2a). The partial
structure of NPC proposed by Goldberg et alla should be revised. It is noteworthy that the
carbon skeleton of 2a is the same as that of the naphthalene chromophore of the antitumor anti-

biotic carzinophilin. 10,11

Acknowledgement: The authors are grateful to Dr. Kusano, Tohoku University, for a gift of the

naphthalenecarboxylic acid derivative 2a and spectroscopic data on 2a-c.

ONMe>
H3 OCH3 0 O
+ CHO
85
ONMe2 OOCH3
c S Je i a0 o
H3 H3
1 12 2c
OOH OOCH3
n CH30 @@ OCH3 i3 CH30 @@ OH
H3 CH3
2b 2a
Scheme 2

a. 1.5 equiv LDA/THF/-78°/0.5h/98%. b. 4 equiv Cr03/8 equiv pyr./4 equiv Ac20/
CH2C12/RT/2h/83%. c. 10% aq. HCl/acetone/RT/3h/88%. d. conc stOA/RT/12h/457e.
e. KZCO3/1.3equiv (CH3O)2502/cat:.(C4H9)4NHSOA/ref1ux/lh/92Z. £. FSOBCH3/RT/1h/
100%. g. lNNaOH/CH3CN/50°/10min/31%(66% recovery of 12). h. 10% NaOH in HZO—DMSO
(1:1)/120°/1h/99%. i. 4 equiv BC13/CH2C12/—78+O°/0.5h/87%. 1. CHZNZ/ether/SSZ.
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