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Although a synthesis of 1,3a,8,8a-tetrahydroindeno[2,1-blpyrrole (I) has been described,' 

a convenient approach to 1,2,3,3a,8,8a-hexshydroindeno[2,1-blpyrrole (II) has not been reported? 

It is the purpose of this communication to outline a general synthetic route to this new class 

of heterocyclic compounds. 

The route to II described here involves the construction of a pyrrolidine ring on an in- 

dane backbone as indicated in the following scheme. The pyrrolidine ensmine II of 2-indanone3 

has been reported by Blomquist and Moriconi.' The enamine III was alkylated with ethyl bromo- 

acetate in acetonitrile to provide a 63% yield after hydrolysis of ethyl indan-2-one-l-ylace- 

tate (IV), b.p. 11Y-121°C at 0.05 nrm; m.p. 47-48'C. The structure of IV was elucidated by the 

following physical data. IV:~~~m 1750, 1725, 750 cm-l; m/e 218 @); jyp (CDCl,) 1.15 (3H, 

t, J=7.5 Hz), 2.95 (a, d, J=5.5 Rs), 3.55 (21I, s), 3.70 (Ui, t, J=5.5 Hz), 4.05 (al, q, J=7.5 

Hs), 7.25 (4% s). Treatment of the ketone IV with hydroxylamine hydrochloride in moist ether 

containing sodium bicarbonate provided an 85$ yield of a mixture of the syn and anti-oximes V, 

m.p. 77-880c;flmZl 3200, 1725, 1675. 1175, 750 cm-'. The mixture of oximes V was subjected 

to reductive cyclisation over 5s PI/C in acetic acid containing 105 by weight sulfuric acid to 

provide in 73% yield the lactem VI, m.p. 1.89'~. The structure was confirmed by the following 

physical data. . VI. m/e 173 (M+);-/Nujol max 3180 (N-H), 1680 (GO), 745, 660 cm-l; SE (CDCln) 

2.7 (al, m, bensylic), 3.1 (al, m, ME-CO), 3.85 (XI, m, methine), 4.45 (lH,m,methineadjacent 
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to N), 7.2 (kl, 8, aromatic), 7.25 (I-H, s, N-H). A cis ring junction in VI was suggested both 

by detailed analysis of the NXR spectrum and by the fact that the amino-ester intermediate was 

isolated and found to undergo facile, quantitative conversion to VI on sublimation. Reduction 

of the lactam VI with either lithium aluminum hydride in ether or dlborane in tetrahydrofuran 

afforded 1,2,3,3a,8,8a-hexshydroindeno[2,1-blpyrrole (II), b.p. 88-90°C at 1.2 mm, the structure 

of which was supported by the following physical data. ll.%yfilm 740 cm-l: $g (DCl, CDCl,) . _ 

2.3-2.8 (pl, m, Q&-CH,N), 3.1-3.9 (4H, m, CHnN and benzylic methylene), 4.2 (lH, m, methine), 

4.7 (lH, m, methine adjacent to N), 7.3 (4H, s, aromatic). The hydrochloride, m.p. lP7-198'~, 

of II was prepared in the usual way. Treatment of II with ethyl chloroformate in triethylamine 

gave a urethane which on reduction with lithium aluminum hydride afforded the N-methyl analog 

VII, b.p. 65-66°~/~.3 mm; relative retention5 0.73 of II. The hydrochloride of VII crystallized 

from aqueous acetone as a dihydrate, m.p. 118-120~~. The structure of VII was supported by the 

following spectral data. VII:&% 755, 728 cma; m/e 173Jl74 @l'); Appm TW (CDCl,) 1.6-2.4 

(kt, m, a-G-l,N and benzylic methylene), 2.3 (3H, 8, CHaN), 2.9 (3H, m, CHnN and methine), 3.7 

(lH, m, methine adjacent to N), 7.15 (kr, s, aromatic). 

VII, RFCHo- 

An alternative synthetic approach' to VII also employing IV as the key intermediate was ex- 

II, R=H 

amined and found to be equally useful. The conversion of IV to its ethylene ketal was effected 

in the usual way. The ketal on treatment wfth lithium aluminum hydride-methylamine complex gave 

the amide VIII, m.p. 142-144'~; NMR J,F$ (CD&) 2.4 (2H, m), 2.75 (3H, d); 3.1 (2H, d), 3.7 

(IH, t), 3.95 (k ~1, 6.0 (IH, broad), 7.1 (4H, 8). Reduction of VIII with lithium aluminum 

hydride gave IX, b.p. 122-124°~/0.1rma, NMR ,yp (CDCl,) 2.4 (3H, s), 3.9 (k-I, s). 7.1 (4% s). 

Removal of the ketal protecting group from IX by treatment with dilute aqueous sulfuric acid 

gave a clear solution which was neutralized with sodim hydroxide to presumably provide the en- 

amine intermediate x which was immediately extracted into ethyl acetate and hydrogenated over 

5% Pd/C to provide IV in an overall yield of 63s. 
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The tertiary amine VII was of particular interest in view of the recent attempt. to synthe- 

size VII through cyclisation of N-chloro-N-methyl-g-(indan-l-yl)ethylamine XI under the condi- 

tions of the Hofmann-<<ffler-Freytag reaction. Although the geometry of XI is such that 5 - 

hydrogen abstraction by the intermediate sminium radical' could have led to VII, the preference 

of the intermediate for aromatic substitution apparently dominated the reaction thus leading to 

l-methyl-1,2,3,3a-tetrahydrocyclopenta[de]quinoline (XII) as the sole product? This result had 

also been observed in this laboratory. The experimental conditions employed in this laboratory 

apparently led to a purer sample of XII in considerably better yield than reported.' Photolysis 

025 Hanovia inaaersion lamp) of a solution of 18.0 grams of XI in 190 ml of 80s sulfuric acid 

under a nitrogen atmosphere for 10 hours gave, after neutralization and ether extraction, 13.4 

grams of XII, m.p. 53-54OC; relative retention' 1.42. The following spectral data supported 

the structure. x11:-l, cpzl 1.610, 1500, 1320, 764, 722 CIU~; m/e l~.ll~ (M+); $yp (a%) 

1.2-2.5 (k-l, ml, 2.6-3.1 OH, m), 2.9 OH, s>, 3.1-3.5 Cm, d, 6.35 O-H, d, J=8Hs), 6.55 (1% 

d, J=8 Hz), 7.0 (lH, t, J=8 Hr.). 

Although the NMH spectra clearly distinguished between the pyrrolidine VII and the tetra- 

hydroquinoline XII, the mass spectra of VII and XII were surprisingly similar. Each amine ex- 

hibited an intense parent molecular ion (M') as well as intense ions at M+-1 and d-15. Intense 

ions having the composition Q&oN, CloHe and C& were also obsenred in each spectrum. The 

spectrum of VII however contained a very intense ion at m/e 82.0652 (C$-leN) which was not found 

in the spectrum of XII. The full details of these fragmentation patterns as well as the chemis- 

try of this new class of heterocyclic compounds will appear in a full publication. 
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