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Abstract————The first total synthesis of Trp-P-1 (1) has been
completed by the thermal electrocyclic reaction of 1-azahexa-

1,3,5-triene system {(3).

Trp-P-1 (1) and Trp-P-2 (2) isolated from tryptophan pyrolysate in 1977 have potent
mutagenic activity.2 The structure of both compounds was determined by X-ray crys-—
tallography and spectroscopic evidences as 3-amino-1,4-dimethyl-5H-pyridoe [4,3-b}-
indole (1) and 3-amino-1-methyl-5H~pyrido[4,3-blindole (2).3
In the present communication, we wish to report the first total synthesis of Trp-P-
1 (1} using the thermal electrocyclic reaction of the 1-azahexa=1,3,5-triene sys-
tem4 (3} for the construction of fused pyridine ring system as depicted below.
Initially we aimed to prepare the 1-azahexa-1,3,5-triene system (3} from N-benzene-
sulfenylindcle (4). Treatment of N-benzenesulfonylindole {4) with lithium diisopro-

pylamide followed by addition of ethoxyethylidene Meldrum's acid (5)5 gave the

addition-elimination product (6) (20.3%).6 Heating of the compound (6) in phenol
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at 180 °C provided the crude phenyl ester {7), which was immediately hydrolysed
with sodium hydroxide to give the o,f-unsaturated carboxylic acid (8)7 {98.13% from
6}. Treatment of the compound (8) with diazomethane afforded the methyl ester (9)
in 76.2% yield. Acylation to the C-3 position of the indole derivative (9) was
carried out by the method of Murakami et al.8 to give the 2-alkenyl-3-acylindole
derivative (10} (93.8%). The reaction of the ketone (10} with hydroxylamine gave
the oxime (3) that is 1-azahexa-1,3,5-triene system (B86.9%, mp 144-147 °C6).
Subsequently, the electrocyelic reaction of the key compound (3} was carried out in
xylene at reflux temperature to give the y—-carboline (11) (50.4%, mp 101-102 °C6).
Hydrolysis of the ester (11) with sodium hydroxide followed by Curtius rearrange-
ment9 afforded the urethane (13) in 59% yield from (11). Finally, the urethane (13}
was treated with 50% agqueous acetic acid to give Trp-P-1 (1} as acetate {“1Q0%, mp
250-260 °C, lit.3 252-262 °C). The identification with the authentic sample of Trp-

P-1 was performed by the direct comparison {(mp, tlc, 1H—nmr, and ms) .

A

PhOH N 'CO,Ph

SO, CH,

ACZO
NaOH CH N, PPA COCH,
. | |
: COH 'CO,CH, ACOH n CO,CH,
CHy CH,
CH, CH;
NH,OH NaQH
2 N OH A Ty N
—_— —_— | ] —
N 'CO,CH, N 7 COLCH,
H H
CH, CH,
3 A
CH,
DPPA 50% AcOH
Sy
—_—— ———m. ,‘L : Trp-P-1
Et.N N NH-Boe-t
3 H
- CH
t=C 4 H 9 OH 3

12

— 272 —




HETEROCYCLES, Vol. 30, No. 1, 1990

ACKNOWLEDGEMENT

We wish to thank Professor Hikoya Hayatsu, Faculty of Pharmaceutical Sciences,
Okayama University, for sending us a sample of Trp-P-1 acetate. We also thank Mr.
Hideaki Kondo, Department of Analytical Chemistry, Research Center, Taisho Pharma-

ceutical Co. Ltd., for the measurement of 400MHz 1H—nmr spectra.

REFERENCES AND NOTES

1. This paper is dedicated to the former President of Hoshi University, the late
Professor Tetsuji Kametani.

2. T. Sugimura, T. Kawachi, M. Nagao, T. Yahagi, Y. Seino, T. Okamoto, K. Shudo,

T. Kosuge, K. Tsuji, K. Wakabayashi, Y. Iitaka, and A. Itai, Proc. Japan Acad.

sci., 1977, 33, 58.
3. T. Kosuge, K. Tsuji, K. Wakabayashi, T. Okamotc, K. Shudo, Y. Iitaka, A. Itai,

T. Sugimura, T. Kawachi, M. Nagao. T. Yahagi, and Y. Seinc, Chem. Pharm. Bull.,

1978, 2%, 611.

4, §. Hibino, E. Sugino, ¥. Adachi, K. Nomi, K. Sato, and K. Fukumoto,
Heterocycles, 1989, %Q, 275 and related references cited theirin.

5. Ethoxyethylidene Meldrum's acid (5) was prepared from Meldrum's acid and ethyl
orthoacetate by the following method; G. A. Bihlmayer, G. Derflinger, J.
Derkosch, and 0. E. Polansky, Monatsh. Chem., 1967, %Q, 564.

6. All new compounds showed satisfactory spectra (ir, 1H-nmr, and ms) and elemental
analysis. 1H-Nmr: compound (3); & 2.27(3H, s), 2.46(3H, s) and compound {11);
& 2,77{3H, s), 3.05(3H, s}.

7. The compound (8) was a 1 : 1 mixture of E/Z (by 1H—nmr).

8. ¥. Murakami, M. Tani, M. Suzuki, K. Sudoh, M. Uesato, K. Tanaka, and Y.

Yokoyama, Chem. Pharm. Bull, 1985, AR 4707.

9, T. Shiciri ans 5. Yamada, Chem, Pharm. Bull., 1974, %%, 849.

Received, 2nd August, 1989

— 273 —




