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ORGANIC CHEMISTRY. — Synthesis of aminoindoles in position 4 or 5 through “arynic” substitution.
Note (*) by Messrs. MARC JULIA, YUNG HUANG and JEAN IGOLEN, presented by Jacques
Tréfouél.

A convenient preparation of 5-bromoindole is described as well as #s transformation into indoles through
amides carrying amino functions in position 4 and 5. A S5-bromotryptamine was cyclized in the -4 summit.

Several highly important indole compounds were substituted in position 4. The atom bonded to the
ring is either carbon as in Iysergic acid ('), or oxygen as in psilocybin ('), or nitrogen as in certain
products from the metabolism of tryptamines ().

'The synthesis of such compounds is not very easy. One of the reasons for this is becanse the synthesis
of the indole ring that uses aniline m-substituted derivatives leads to the mixture of 4 and especially -6
substituted indoles. The indole itself reacts through its pyrrole ring. We were able to direct the
electrophile substitutions to the benzene ring through transient reduction of the pyrrole ring, the
indolines are substituted, in fact, in position 5 (%), (%)].

We examined the possibility of obtaining indoles carrying an amino function through “arynic”
substitution (**) which allowed us (*®) to cyclize an alkyl chain on this position.

The S5-bromoindole 2 was obtained through lithium aluminum hydride reduction (¢) of the 5-
bromoisatin 1 which is easily accessible. By treating it with potassium amide in liquid ammonia, it
produced 42% of a 4-amino (3, X = NH>) and 5-amino {4, X = NH>) mixture in the proportions of 60
and 40%, which we separated through alumina chromatography and identified in authentic 4-amino ()
and 5-amino (*) indole samples. The 6-aminoindole (*) is absent from the reaction mixture that contains
a bit of indole and the starting material. The 5-chloroindole (%) (4, X = Cl) produced 40% of the same
aminos in slightly different proportions: 77% of 3 (X = NH3)} and 23% of 4 (X = NHj). The 4-
chloroindole (?) (3, X = Cl), also produced 45% of a mixture of 75% of 3 (X = NHz) and 25% of 4 (X
=NH,). This seems to indicate that, in the case of chloroindoles, the substitution is indeed done through
“4,5-dihydroindele”. A single test was done by replacing the potassium with sodivm for 3 (X = Cl), the
yield came to 15% with the same proportion of isomers as in the previous case.

The treatment of the 5-bromoindole through lithium piperidine with butyl lithium in ether afforded a
yield of 59% of a mixture of two isomer aminos in the proportions of 60% of 3 (X = C3HioN) and 40%
of 4 (X = CsHieN). Identical products were obtained by treating respectively
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the 4-amino and 5-aminoindole with pentamethylene dibromide, which led to the same 4 and 5-
piperidinoindoies. (3, X = C3H10N), E }.17"1180, C}}HlﬁNz; (4, X= C5H1{)N), F 94—952 CialgNs. The
authentic 6-piperidinoindole, F 154-155", C13sH¢N3, prepared using the authentic 6-aminoindole, is
absent from the reactive mixture. The proportions obtained should be compared with those provided
under the same conditions by halonaphthalenes: 30% o and 70% 8 piperidine-naphthalenes (%).
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The treatment of N-acetyl-5-bromoindoline with potassium amide in liquid ammonia afforded a
yield of 40% of a mixture constituted of 65% of 6 and 35% of 7 separated by alumina column
chromatography and preparative silica plates. The 7 structure was compared through identification with
the authentic sample ('°) and through deacetylation and aromatization on manganese dioxide (') and 5-
aminoindole (4, X = NH3). The absence of § in the mixture was confirmed through comparison with an
authentic sample (*?). The structure of 6, F 117-180", C10H120N3, was confirmed through deacetylation
and aromatization in-4-aminoindole (3, X = NH>).
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Finally, the 5-bromoindole treated with ethylene oxide (**) produced corresponding tryptophol, F 84-
85°, C1oH19ONBr which was transformed using phosphorous tribromide in corresponding bromide
ether, which was condensed with aminos to obtain the following 5-bromotryptamines:

9, R;=Ry=Me, F 97-98°, C2H;3N:Br;

Ri=R,=FEiF 84‘850, C14H1sN2Br;

R; = Ry = Pr, chloral hydrate, F 182-183°, C1sH23N,Br, HCI;
Pyrroiidine, F 109—1100, C14H17NzBr;

R1 = H, Rz = Me, F 93—940, C14H13N2B1‘.

This latter amino was cyclized through lithium butyl or phenyl and diethylamino in ether [technique
of ()] in tricyclic compound 10, F 121-123" identified in an authentic sample (°) provided by Doctor
Hester.

{*) Session of June 26, 1967.
(") D. F. DOWNING in MAXWELL GORDON, Psychopharmacological agents, Academic press,
New York, 1964, p. 555.
(*) F. MARKI, A. V. ROBERTSON and B. WITKOP, J. Amer. Chem. Soc., 83, 1986, p. 3341.
3 (M A. P. TERENT’EV and M. N. PREOBRAZHENSKAYA, Dokl, Akad, Nauk S.5.S.R., 118,
1958, p. 302; Chem. Abstr., 52, 1958, p. 11003,
M A. P. TERENT’EV and M. N, PREOBRAZHENSKAYA, Zhur. Obshch. Khim., 29, 1959,
p. 317; Chem. Abstr, 53, 1959, p. 21874
(°) J. THESING, G. SEMLER and G. MOTH, Chem. Ber., 95, 1962, p. 2205.
(Y H.E. JOHNSON and D. G. CROSBY, J. Org. Chem., 28, 1963, p. 2794.
(®) (® R. HUISGEN, Benzyne chemistry in A. ZEISS, Organometallic chemistry, Reinhold, New
York, 1960, p. 36,
(®) M. JULIA, F. LE COFFIC, J. IGOLEN and M. BAILLARGE, Comptes rendus, 264,
series C, 1967, p. 118.
(®) A. CARLSSON, H. CORRODI and T. MAGNUSSON, Helv. Chim. Acta, 46, 1963, p. 1231.
(") H. PLEININGER, Chem. Ber., 88, 1955, p. 370.
(*) B. HEATH-BROWN and P. G. PHILPOTT, J. Chem. Soc., 1965, p. 7185.
(") F. UHLE, J. Amer. Chem. Soc., 71, 1949, p. 761.
(""YR.IKAN, E. HOFFMANN, E. D. BERGMANN and A. GALUN, Israel J. Chem., 2, 1964, p. 37,
Chem. Abstr., 61, 1964, p. 5596 A.
(! A. B. A. JANSEN, J. M. JOHNSON and J. R. SURTEES, J. Chem. Soc., 1964, p. 5573.
(*H)A.P. TERENT’EV and M. N. PREOBRAZHENSKAYA, A. S. BOBKOV and G. M. SORKINA,
Zhur. Obshch. Khim., 29, 1959, p. 2541; Chem. Abstr., 54, 1960, p. 10991 A.
(™) M. JULIA, H. IGOLEN and J. LENZL, Bull. Soc. chim. Fr, 1966, p. 2291.
(**) R. HUISGEN and H. KONIG, Chem. Ber., 92, 1959, p. 203.
() J. B. HESTER Ir, J. Org. Chem., 29, 1964, p. 1158.

(Pasteur Institute, Therapeutic Chemistry Department,
28, rue du Docteur-Roux, Paris, 15th.)
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