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Abstract.- A new synthetic method for 4-azaindoles,based on nucleophi-
lic heteroaromatic substitution wia a radical intermediate (SRNl reac-—
tion) is described.

The chemistry and potential biclogical activity of smzeindoles is an area of cur-
rent interest but the compounds remain relatively inaccesmihlel.

Concerning to 4-azaindoles (IH-pyrrololB,E—b]pyridine) few synthetic methods are
described., The limitaticns of"most of them are a) lack of reproducibility of re-
sults due to the drastic conditions of work (case of base~catalyzed cyclisationé
of 3- acylamlnopicollnesa);b) lengthy and unconventionality of the synthetic me-
thod (case of photochemical ring contraction of naphthyridines ) ¢) dependence
upon the availebility of suitable substituted pyridines (csse of ring closures
of pyridylhydrazonesu or 3-nitropicolines5). All these reasons justify the inves-
tigation of new methods.

We wish to report here a simple good-yield method based on nucleoph1lic heterpses
romatic substitution via & radicel intermediate (SRNl reasction ) derived from 3-
amino-Z-chloropyridine (1).

Photostimulated reactions of (1) with the appropiate potassium enolate of (2) in
liquid ammonia at -339C,proceeded smoothly to afford (4) through the intermedi-
ate {3}. The results are reported in the Table,
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In & typical experiment,0.0l mole of 3-aminp-2-chloropyridine was added to the

potassium enclates of (2),prepared by addition of 0.02 mele of the carbonyl com-
pound (2), dissolved in 5 ml of anhydrous ether,to 0.02 mole of potassium t-but-
oxide in 400 ml of liquid ammcnia,under nitrogen. After irradiation for 100 mi-
nutes,with a high pressure mercury lamp (Philips HPK 125W), the mixture was quen-
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ched with ammonium chloride.The ammonia was eveporated and the residue was extracted

with methylene chloride , The product (4) was isolated by column chromatogra-
phy (alumina I) eluting with methylene chloride-ethyl acetate., Recrystellization
from methanol or benzene gave the pure 4—agzaindoles: 1E-pyrrolo [3,2-b] pyridine
{4-szaindole) (48), 2-methyl-1H-pyrrolo [3,2-b]pyridine (4b}, 3-methyl-lH-pyrrolo-
[3,2-t] pyridine (4¢), 6,7,8,9-tetrahydro-SHE-pyrido [3,2-b] indole (4d),2-phenyl-3-
methyl-1H-pyrrolo[3,2-b] pytidine (Ze),2-(2Zpyridyl)-1E~-pyrrolo [3,2-b] pyridine (4£).
See Table.

Table
Pro-2 YieldP M.p. 1g_nvm (CDBOD/TMS)G
duct % oC PPm
4a 62 121-27 6.67(d,lH,Q5-H), 7.08(dd,1H,C -K), 7.45(d,1H,
C,-H), 7.64{dd,1H,C-H), 8.39(ad, 1K 05—H)7
4b 54 192-3° 2, 47(5 3H,CHy), 6.27(5,1H,C5-H), 6.97(dd,1H,
Ce-H), 7.62(8d,1H,C,-R), 8. 22ad, 1,0-7)% .
e 59 227-87 2.35(s,3H,08,),7.05(dd,, 1H,C8) , 7.12(d,1H,
’ —H), 7. 73(dd 1H 07-3) 8.20(dd,1H Gs-H)l
4d 52 200~-211 1. 9(m BH,CHy), 2.8(m,4H,CHy), 6,90(dd, 18,0 5-H)
?.44(dd,lH,C4-H),B.28(dd,lH,Ce-H)12.
4e 20 2%8-9 2.51(5,3H,CH3)s 7.04(dd,la,c7—H),7-3—7.?(m,6ﬂ)
8.24(ad, 1H,Co-H).
af 21 251-2 ?.0-?.9(m,6H),8.3(dd,1H,C7—H), 8.57(m,1H,Cq-H

pyridinic).

8The microsnalyses were in good agreement with the calculated valuea (Ct(0.22,H*0.19
N:0.10},

inelds of purified compounds are given, Crecorded at €0 MEz on & Perkin-Elmer
R=12B spectrometer.
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