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A SIMPLE APPROACH TO THE SYNTHESIS OF FLUOREN-9-ONES.

*
M.M.V. Ramana , Prashant V. Potnis

Department of Chemistry, University of Bombay.
Vidyanagari, Santacruz (Fast),
Bombay 400 098.
India

Abstract: Cyclohexene-1-Carboxylic acid (I) undergoes
reaction with various aromatic substrates (2a-i) in
presence of Polyphosphoric acid (PPA) at 100°¢ to
give cis-1,2,3,4,4a,%a - hexahydrofluoren-9-ones
(3a-i) in good yield. Dehydrogenation of (3a-i) with
selenium powder afforded corresponding fluoren-9-
ones (4a-i) in high yield.

Many fluoren-9-one derivatives are reported to exhibit
varied biological activities. This includes
antivirall , antitumour 2, local anaesthetic3 and
trypanocidal activity4 . Recently, some of the
fluoren-9-one derivatives have also been reported

as natural products, -¢6/7.

2 number of methods are reported for the synthesis

of fluoren-9-ones. Most of these methods utilise
fluorene8 ’ biphenyl-l-carboxylic acig 8 ’
benzophenoneg, floranthene 8, cyclochexene 10'11, phen-

* To whom correspondence should be addressed.
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anthrene 8 and phenylpropiolic acial2r13  Gerivatives

as the starting substrate. A  majority of these
methods are characterised by limitations 1like the
limited accessibility of the startina
substrate8r10,12,13 , formation of more than one
isomer8:9:13 and comparatively low yields.

It was therefore felt desirable to develop a simple

methodology for synthesising fluoren-9-ones. Towards

this end, cyclohexene-1- carboxylic acid (1) obtainedl?
from readily accessible <¢yclohexanone was reacted
with various aromatic substrates (2a-i) in PPA at
100°c (Table 1 ). These reactions resulted in the

formation of 1,2,3,4,42 ,9a-hexahydro fluoren-9-ones
(3a-i) and have been characterised on the basis of
their mp or bp, analytical and spectral data.

For all hexahydrofluoren-9-ones (3a-i) one would expect
them to possess thermodynamically more stable of the
two possible hydrindsnone ring Jjunctions. House et
a1ld nave shown that for such compounds isomer
with cis-fusion 1is more stable. This was also later
confirmed by Kai et al 16 and Merchant et all? . It
may be added that cis-hexahydrofluoren-9-ones
derivatives have served as 1important intermediates

- norsteroidslq

C—nor-D—homosteroids19 and the gibberellins%o

in synthesis of /G - norterpenoidslB,
Further

confirmation of hexahydrofluoren-9-one formetion in
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the above reactions was achieved by carrying out
dehydrogenation in to their corresponding fluoren-9-
ones (4s3-i) (Table 1 ) by selenium. Both these

sequences of reactions are depicted in scheme.

The method described is simple, short, convenient and

yields are also reasonable.

Experimental

Melting points were determined 1in open capillary
tubes with a Gallenkamp melting point apparstus and
are uncorrected. iﬂ-NMP spectra were recorded on

varian EM 360 L (60 MHZ) instrument with TMS as
internal standard. IR spectra were recorded on
Shimadzu UV-visible spectrophotometer UV-2100 wusinc
MeOH as solvent Hmex in nm (log €& ). Mass spectra

were recorded on kratos MS-80 spectrometer.
Reaction of Cyclohexene-l-carboxylic acid (1) with
various aromatic substrates (22-1i), General

procedure. :

Cyclohexene-1-Carboxylic Acid (1.26 9, 0.01 mol) was

reacted with various aromatic =substrates (2a-1i)
(0.005 mol) in PPA (0.01 mol) at 100°C with
intermittent shaking for a suiteble period (Table-

1)- It was then poured into ice and extracted with
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Scheme

3 Rl
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C—OH R ppa,100°c_ 2
+ 5 40-59% !

R
R4
1 2a-1i

Se, 250°¢C
—_—

73-80%

2-4 R! R? R3 R4

a H H H H

b H CH3 CH3z H

c H H CcL H

d CL H H CL

e H H N{CH3)> H

f H H OCH3 H

9 OCH4 H OCHg H

h H OCH3 OCHg3 H

i OCH3 H H OCHz

chloroform. The combined chloroform extracts wvere

washed with NaHCO, solution (10%), water and dried
(Na2504). The sclvent was evaporated and the residue
was chromatographed on & silicz-gel coluomn (50g) using

the eluentese mentioned in Table 1 to get the pure

products (3a-1).
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Flvoren-9-ones (4a-i), General procedure.

Cis-1,2,3,4,43,%9a - hexahydrofluoren-2-ones (3a-i)
(0.005mol )was fused with selenium powder (1lg) (Table-:
1). The fused mass wWas extracted with chloroform.
The combined extracts were washed with water and dried

(Nazso The solvent was evaporated and the residue

4l
was chromatogrephed on & silica-gel column (50¢) vsing
the eluents mentioned in Table 1l to get the pure

products (4a-i).

REFERENCES :

(1) Arthur, D.S. and Edwin, R.2., J. Med. Chem, 1973,

16, 240.

(2) Pan, H.L. and Fletcher, T.L., J. Med. Chem,

1965, 8, 491.

(3) Reiveschl, G. and Ray, F.E., J. 2Am. Chem. Soc.,

1243, 65, 836.

(4) Morgan, G. and Stewart, J., J. Chem. Soc.,
1931, 620,
(5) Talpatra, S.K., PRose, S. and Mallik, A.K.,

Tetrahedron, 1585, 41, 2765.

(6) Sergent, M.V., J. Chem. Soc., Perkin, Trans.

I, 1987, 2553.

(7) Talpatra, S.K., Bose, S. and Mallik, A.K.,



Downloaded by [Carnegie Méellon University] at 10:57 12 January 2015

FLOUREN-9-ONES 1759

(8)

(9)

(10)

(11)

(12)

(14)

(15)

(16)

(17)

(18)

J.Indian Chem. Soc., 1984, 61, 1010.

Rieveschl, G. and Ray, F.E., Chem., Rev., 1938

23, 287.

Pol, V.A., Wagh, S.M. @and Kulkarni, A.B.,

Indian J. Chem., 1969, 7(6), 557.

Chardonnes, L. and Noel, F., Helv. Chim, Acta,

1972, 1¢10.

Ramana, M.M.V. and Potnis, P.V., Synthesis,

1993, 6, 575.

Hill, R.K. and Carlson, R.M., J. Org. Chem.

1965, 30, 2414.

Bandopadyay, T.K. and Rhattacharya, 2.J., Indian

J. Chem., 19801 1981 439.
Wheeler, O0.H. @end Lerner, 1I., J. Am. Chem.
Soc.., ]956[22163 .

House, H.0. and Carlson, R.G., J. Org. Chem.
1964, 29, 74.

Kai, S.N., Roberts, J.L., Rutledge, D.S.,
Wilson, M.A. and Woodgate, P.D., Aust. J.
Chem., 1976, 29(12), 2683.

Merchant, J.R. and Waghulde, V., Indian J.

Chem., 1987, 26(R), 1084.

France, D.J., Hend, J.J. and Los, M: J., Org.



Downloaded by [Carnegie Méellon University] at 10:57 12 January 2015

1760

(19)

(20)

(21)

(22)

(23)

(24)

(26)

(27)

(28)

RAMANA AND POTNIS

Chem,, 1970, 35, 468.

Green, M.J.., Pbraham, N.A., Fleischer, E.B.,

Case, J. and Fried, J., Chem. Commun., 1970,

Grove, J.F., Quart, Rev., Chem. Soc., 1961,

House, H.O., Paragamin, V. and Wluka, D., J.

Am. Chem. Soc., 1960, 82, 1457.

Wade, L.G. Jr., Acker, K.J., Karl, R.A. and

Osteryouna, R.A., J. Org. Chem, 1979, 44, 3724.
Huzise, S., Ber., 1938, 71, 246l.

Heinbron, I.M., Hey, D.M. and Wilkinson, R.,

J. Chem. Soc., 1938, 113.

Sellers, C.F. and Suschitzu, H., J. Chem. Soc.,
c, 1969, 2139.
Ullman,F., Rer., 1902, 35, 4273.

Nakeno, J., Kaetagiri N. and Keto, T.,Chem.Pharm.

Bull., 1982, 30(7), 2550.

Koelsch, C.F. and Flesch, R.N,, J. Org. Chem.,

1955, 20, 1270.

(Received in The Netherlands 28 September 1994)



