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SYNTHESES QF 7-SUBSTITUTED INDC)LESl
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Abstract ——— A facile synthetic method for 7-icdoindole was
established. Its versatility for the syntheses of 7-substituted
indcles was shown by leading it to 7-methoxyindcle and methyl

3-{indol-7-yl)acrylate.

There are many biologically interesting indole derivatives carrying substituents at
the 7-position.2 However, their syntheses remain untouched due to the lack of the
efficient and general synthetic method for 7-substituted indoles. In this paper, we
describe a reliable and simple synthetic method for 7-iocdoindole (i) which should
be a common and the simplest building block for various 7-substituted indoles.
l-Acetylindoline (2), prepared guantitatively by refluxing indoline (g) in acetic
anhydride, was thallated with 1.6 mol eq. of thallium tris-triflucrcacetate in tri-
fluorcacetic acid.3 After evaporaticn cf the solvent, the residue was directly io-—
dinated with aq. potassium icdide to give l-acetyl-7-icdoindoline (i, mp 128.0-
128.5°C) in 74% yield together with 5% yield of l-acetyl-5-icdoindoline {(mp 142.5-
143.5°C) . When the acetyl group of E,was substituted for methoxycarbenyl group, the
expected 7-substituted indecle ccould nct be obhtained. Alkaline hydrolysis of i gave
7-iodoindoline (5, oil) in 84% yield. After considerable efforts,4 treatment of E
with oxygen in the presence of a catalytic amount of salcomine5 in methancl was
found to produce the desired 7-icdcindole (i, mp 55.0-56.0°C) cleanly in 77% yield.
The versatility of 5 was proved by the following reactions. When £ was subjected to
Heck reaction6 using methyl acrylate as an oclefin component, methyl 3-(indcl-7-v1)-
acrylate (E, mp 96.0-96.5°C) was produced in 91% yield. It should be noted that
neither compound (i) nor (i) underwent Heck reaction successfully under various re-
acticn conditions. Furthermore, 7-methoxyindole (1, cil) was obtained by the

treatment of 1 with sodium methoxide in N,N-dimethylformamide in the presence cf
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copper iodide.7

The structures of & and z were unegquivocally established by the alternative syn-
theses using improved Leimgruber-RBatcho method8 starting from 3-methyl-Z-nitro-
benzoic acid and 3-hydroxy-Z-nitrotoluene, respectively.

In conclusion, 7-icdoindole is now readily available from indcline in four steps
with an overall yield of 48%. Syntheses of varicus 7-substituted indoles and natu-

ral alkaloids are currently in progress.

N N N @U

3 0=C-CH3 ;, T0=C-CHy

~ ,,,

COOMe

ACKNOWLEDGEMENT

This work is supported by a Grant-in-Aid for Scientific Research (Grant No.
60570983} from the Ministry of Education, Science and Culture of Japan, which is
greatly acknowledged.

REFERENCES AND NOTES

1. This report is part XXVIII cof a series entitled "The Chemistry of Indoles",
Part XXVII: M. Somei, H. Ohnishi, and Y. Shoken, Chem. Pharm. Buil., in press.

2. A.J. Birch, G.E. Blance, S. David, and H. Smith, J. Chem. Scc., 1961, 3128; N.
Sakabe, H. Harada, Y. Hirata, Y. Tomiie, and I. Nitta, Tetrahedron Lett., 1966,
2523; J.H. Caradelilina II, F.J. Marner, and R.E. Moore, Science, 204, 193
(1979%); T.S5. Wu, T. Chta, and H. Furukawa, Heterocycles, %2, 1257“73983); A.T.
McPhail, Tetrahedron Lett., %f, 5377 (1983); T. Ohmoto and K. Noike, Chen.
Pharm. Bull., 32, 3579 (1984).

3. A. McKillop, JTE. Hunt, M.J. Zelesko, J.S. Fowler, E.C. Taylor, G. McGillivray,
and F. Kienzle, J. Am, Chem. Soc., %5, 4841 (1871},

4. Dehydrogenation of i to 1 could not be attained in a satisfactory yield by us-

ing such reagents as active manganese dioxide, N-chlorosuccinimide, and t-butyl
hypochlorite: see M. Kawase, Y. Miyake, and Y. Kikugawa, J. Chem. Soc., Perkin
I, 1984, 1401.

5. A, Inada, Y. Nakamura, and Y. Morita, Chemistry Lett., 1980, 1287.

6. J.B. Melpolder and R.F. Heck, J. Org. Chem., ﬁi’ 265 (1976) .

7. K. Saito and Y. Kikugawa, J. Heterocyclic Chem., 16, 1325 (1979): Y. Miyake and
Y. Kikugawa, ibid., 20, 349 (1983); M. Somei, F. ngada, M. Kunimoteo, and C.

Kaneko, Heterocycles, 22, 79%7 (1984).
8. M. Somei and M. Tsuchiya, Chem. Pharm. Bull., 29, 3145 {1981) and references

cited therein.

Received, 28th August, 1985

— 3114 —




