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NOTE

Stereoselectwe Synthesxs of Dlalkyl 1 1-dlacetyl-8a hydmxy-S-—
oxo-1,2,8,8a-tetrahydrocyclopentalalindene-2,3-dicarboxylates
from the Reaction of Dialkyl 2-(1-acetyl-2-oxopropyl)-3-
(tnbutylphosphoranylldene) Succinates

‘ ‘ thh Indene-1,2,3-trnone
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Protonauon of the hxghiy reactive: i l mtcrmedxau:s mduccd
. in the reaction between tributylphosphine, and dialkyl acetylene-
dncarboxylales by acety!aoetonc leads to stencally congested phos-
phorus ylides. Reaction  between the sterically congested
phosphorus yhdcs with - mnhydrm leads to stcreosciccuve synthesis
of dialkyl 1,1-diacetyl-8a-hydroxy- -8-oxco-1,2,8,8a-tetrahydrocyclo-
pemalalindene-2,3-carboxylates in ‘the presence of magnesium sui-
fate powder in solveni-free conditions.
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Organophosphorus compounds have been extensively used in organic syth»
sis" 2. A well known method for achieving alkenylation is the Wittig reaction’.
B-Additions of nucleophiles to the vinyl group of vinylic phosphonium salts
leading to the formation of new alkylidenephosphoranes has attracted much
attention as a very convenient and synthetically useful method in organic
synthesis’ %, % In the past, a convenient one-pot method for preparing stabilized
phosphorus ylides utilizing in situ generation of the phosphonium salts' has been
established. In this article, a facial one-pot stereoselective synthesis of dialkyl
1,1-diacetyl-8a-hydroxy-8-oxo-1,2,8,8a-tetrahydrocyclopentalajindene-2.3-dica
rboxylates (10) by the reaction of dialkyl 2-(1-acetyl-2-oxopropyl)-3-(tributyl-
phosphoranylidene) succinates (4) and indene-1,2,3-trione (6) (Scheme-1) in the
presence of magnesium sulfate powder in solvent-free conditions i reported.

Melting points were measured on an Electrothermal 9100 apparatus and are
uncorrected. IR spectra were recorded on a Shimadzu IR-460 spectrometer. 'H,
'3C NMR spectra were measured with a Bruker DRX-500 Avance spectrometer
at 500, 125 and 470.6 MHz, respectively.
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General procedure for the preparation of dialkyl 1,1-diacetyl-8a-hydroxy-
§-ox0-1,2,8,8a-tetrahydrocyclopentafalindene-2,3-dicarboxylates  (10a-b):
To a magnetically stirred solution of tributylphosphine (1) (1 mmol) and
acetylacetone (3) (1 mmol) in CH,Cl, (4 mL) was added dropwise a mixture of
2 (1 mmol) in CH,Cl, (3 mL) at —~10°C over 15 min. The mixture was allowed
to warm up to room temperature and the solvent was removed under reduced
pressure. The homogeneous mixture of the dried residue (ylide 4), magnesium
sulfate powder (2 g) and powdered indane-1,2,3-trione (1 mmol, 6, prepared from
powdered ninhydrin (8) under thermal conditions (4 h at 120°C) in oven) were
heated for 1 h at 90°C and then the mixture placed over a column of silica gel
(12 g). The column chromatography was washed using ethyl acetate-light
petroleum ether (1 : 9) as eluent. The solvent was removed under reduced pressure
and products were obtained as white crystals (6a-b). The characterization data
of dialkyl 1,1-diacetyl-8a-hydroxy-8-oxo0-1,2,8 8a-tetrahydrocyclopenta[alin-
dene-2,3-dicarboxylates (10a-b) are given in a previous report® .

Reactions are known in which an o,B-unsaturated carbonyl compound is
produced from a phosphorane and a carbonyl compound such as an aldehyde or
ketone”. Thus, compounds 10 may be regarded as the product of an intramolecular
Wittig reaction. Such addition-olefination products may result from an initial
addition of tributylphosphine (1) to the acetylenic ester (2) and concomitant
protonation of the | : I adduct, followed by attack of the acetylacetone anion on
the vinylphosphonium cation to form phosphorane® (4). Attack of the stabilized
yhide (§) on the highly electron deficient carbonyl group of indane-1,2,3-trion (6),
would lead to the stabilized ylide (9). Intramolecular Wittig reaction of stabilized
yhde (9) leads to dialkyl 1,1-diacetyl-8a-hydroxy-8-oxo-1,2,8,8a-tetrahydrocy-
clopentafalindene-2,3-dicarboxylates (10) and tributylphosphine oxide (11) in the
presence of magnesium sulfate powder in solvent-free conditions (Scheme-1).
TLC indicated that the reactions were completed in the presence of magnesium
sulfate powder in solvent-free conditions at 90°C after 24 h. The less reactive
aldehydes (p-nitrobezaldehyde, etc.) and ketones (acetophenone, etc.) instead of
indane-1,2,3-trion in this reaction have also been used, but no products were
observed. TLC indicated that the mixture contained ylide (4) and the starting
aldehyde or ketone. The structures 10a-c were deduced from their elemental
analyses and their UV, IR, 'H and mC NMR Speczra. All of these data are the
same as the previously reported data® for the compounds 10a-b. Since compound
10 possesses two stereogenic centers, four stereoisomers (2R, 8aR,; 28, 8aS; 2R,
8aS and 28, 8aR) are possible’. The stereochemistry of compound 10a (2R, 8aR
and its mirror image 28, 8aS) via single crystal X-ray diffraction method has been
proved®. ; ' ' ,

In summary, a convenient one-pot stereoselective method for preparing dialkyl
I,1-diacetyl-8a-hydroxy-8-0x0-1.2,8,8a-tetrahydrocyclopentalalindene-2,3-dica
rboxylates (10) utilizing in siru generation of the phosphorane 4 is developed.
Other aspects of this process are under investigation.



706 Ramazani ef al. ‘ Asian J. Chem.

0O
OH O CH,Cl,
BuP + RO,CC=CCOR + M o y O
1 CHy  Ch Bu,P—=C—CHCOR
2 ‘ 3 5
COR
4
H ~ ]
\Q [_o
O‘ +H,0
V7 ‘ O | Magnesium sulfate powder
CHy R O -
| Solvent-free conditions
909C, 1h
8
+  BuPO
11
10ia |b
9 ' Et
10 (28, 8aSand 2R, 8aR)
Scheme-1
ACKNOWLEDGEMENT

This work was supported by the Zanjan University.

REFERENCES
1. A.Ramazani, L. Yousefi, E. Ahmadi and A. Souldozi, Phosphorus, Sulfur and Silicon, 179,
1459 (2004) and references cited therein.

2. 1LG. Cadogan, in: J.1.G. Cadigon (Ed.), Organophosphorus Reagents in Organic Synthesis,
Academic Press, New York (1979).

K.PC. Volthardt, Synthesis, 765 (1975) and references cited therein.

A. Ramazani and M. Mohammadi-Vala, Phosphorus, Sulphur and Silicon, 176, 243 (2001).
A. Ramazani, Phosphorus, Sulphur and Silicon, 178, 1839 (2003).

. Z Kristallogr, NCS, 219, 177 (2004).

A

(Received: 14 } anuary 2005, Accepled: S September 2005) AJC-4463



