Tetrahedron Vol. 42, No. S, pp. 1547 to 1548, 1986
Printed in Great Brtain

0040402036 $3.00 + .00
€ 1966 Pergamon Press Lid.

SYNTHESIS OF 1,9a-DIHYDRO-9a-SUBSTITUTED
FLUORENONES AND THEIR 4-AZA ANALOGUES
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Institute of Organic Synthesis, Latvian SSR Academy of Sciences,
226006 Riga, USS.R.

Abstract — Cyclization of 2,2-disubstituted indan-1,3-dione with CH,COONH, yicids 9a-substituted 19a-
dihydrofluorenone and 9H-4a,S-dihydroindeno(1,2-b)pyridine derivatives.

The synthesis of hydrogenated fluorenone derivatives
with angular substituents meets with certain obstacles,
the 9a-substituted 1,9a-dihydrofluorene-9-one deriva-
tives being unknown. Recently, 4-aza analogues of 9a-
alkyl-1,9a-dihydrofluorene-9-one have been obtained
by alkylation of 2-methyl-3-etboxycarbonyl-4-aryl-
5-oxo - 1H - 4,5 - dihydroindeno(1,2-b)pyridines.! By
examining the chemical properties of the compounds
mentioned above we found a transition from 2,2-
disubstituted indan-1,3-dione to 9a-substituted 1,9a-
dihydrofluorene-9-one and a new synthetic route to its
carlier known 4-aza analogue was proposed.

On boiling 2,4a - dimethyl - 3 - ethoxycarbonyl - 4 -
phenyl - § - oxo - 4H - 4a,5 - dihydroindeno(1,2-b)-
pyridine (I) in acid medium the N=C,, bond
undergoes hydrolysis resulttng in dihydropyridine
cycle breakage to give ethyl a-acetyl - 8 - (2 -
methylindan - 1,3 - dione - 2 - yl) - 8 - phenylpropionate
(1IT) and also, unexpectedly, 1,9a-dihydrofiuorene-9-
one denivatives IVand V.

The hydrolysis of I yields Il as the main product
resulting from ecnamic group cleavage in the
intermediate . Recyclization of the primary hydro-
lysis product, i.e. intramolecular interaction of the
terminal CH, group with the CO group of the indan-
1,3-dione moiety producing IV proceeds in parallel to
substitution. 3-Hydroxyfluorene V does not result
directly from hydrolysis, but is formed upon
intramolecular condensation of I, as supported by
experimental evidence. Compound V (yield: 37%) is
obtained by boiling of III with 0.6 M HCl in ethanol for
20 hr. 3-Aminofluorene IV readily affords the N-acetyl
derivative, but undergoes diazotization under rigid
conditions, which is characteristic of amines in the
fluorenone series. The hydrolysis of the corresponding
diazonium salt provides V.

Depending on reaction conditions, ethyl « - acetyl - § -
(2-indan- 1,3-dione-2-yl)- § - phenylpropionate (TII)
with ammonium acetate readily undergo cyclization to
1,9a-dihydroftuorene and 4a,5-dihydroindenopyridine
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After boiling the mixture of S mmol I with 0.1 M HC1
(75 ml) in 80%, ethanol for 5 hr it was diluted with
water and extracted with chloroform (3x S0 ml).
The resulting extract was evaporated and chromato-
graphed on a silica gel column using chloro-
form:hexane:acetone (9:7:1) as eluent to afford
the colourless ethyl a-acetyl-f-(2-methylindan-1,3-
dione-2-yl)-$-phenylpropionate (LII)? (yield: 74%)
and two yellow coloured substances—1 - phenyl - 2 -
cthoxycarbonyl - 3 - hydroxy - 9a - methyl - 19a -
dihydrofluorene - 9 - one (V)? (yield: 10%) and 1 -
phenyl - 2 - ethoxycarbonyl - 3 - amino - 9a - methyl -
1,9a - dihydrofluorene - 9 - one (TV)* (yield : 12%).

derivatives. The cyclization of 2 - (2 - acetyl - 1" -
arylethyljindan - 1,3 - diones with CH,COONH,
in acetic acid is known to give 1H-4,5-dihydro-
indeno(1,2-b)pyridines,* however, the cyclization of
22-disubstituted indan-1,3-dione to 4H-4a5-
dihydroindeno(1,2-b)pyridine as well as to the
dihydrofiuorenone derivative with an angular methyl
group at C,, was carried out for the first time. Thus, a
convenient new method for the preparation of 9a-
methyl derivatives of 1,9a-dihydrofluorenone and its 4-
aza analogue from readily available 2,2-disubstituted
indan-1,3-diones® is presented.

The quantitative ratio of the indenopyridine I and
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aminofluorenone IV obtained during the cyclization of
II1 depends on the reactivity of the reaction medium. If
after boiling of S mmol of ITl with CH,COONH (1.4 g)
in acetic acid (15 ml) the reaction mixture is diluted with
100 m! H,O and the yellow sediment is subjected to
column chromatography the reaction yield will be 84°,
(I) and 14%, (IV). This ratio remains practically
unchanged in alcohol-acetic acid, but in the presence of
water (50%; aqueous acetic acid) compound I is not
formed at all, the yield of aminofluorenone IV being
30%;. Addition of aprotic solvents (benzene, dioxan) to
the reaction medium favours the formation of
indenopyridine 1.
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