This article was downloaded by:

On: 27 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:

0P http://www.informaworld.com/smpp/title~content=t902189982

L P
. ' .1"'.1<l|.:|"'..\|{ ‘ne | A SUPERIOR METHOD FOR THE SYNTHESIS OF 7a-METHYL-2,3,7,7a-

AND PROCEDURES TETRAHYDRINDEN-5(6H)-ONE
INTERNATIONAL H. Surya Prakash Rao? K. Subba Reddy*
Commmmm @ Department of Chemistry, Pondicherry University, Pondicherry, India

To cite this Article Rao, H. Surya Prakash and Reddy, K. Subba(1994) 'A SUPERIOR METHOD FOR THE SYNTHESIS OF
7a-METHYL-2,3,7,7a-TETRAHYDRINDEN-5(6H)-ONE', Organic Preparations and Procedures International, 26: 4, 491 —
494

To link to this Article: DOI: 10.1080/00304949409458046
URL: http://dx.doi.org/10.1080/00304949409458046

PLEASE SCROLL DOWN FOR ARTICLE

Full ternms and conditions of use: http://wwinformworld.coniterns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or danmmges whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this nmaterial.



http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304949409458046
http://www.informaworld.com/terms-and-conditions-of-access.pdf

09: 05 27 January 2011

Downl oaded At:

Volume 26, No. 4, 1994 OPPI BRIEFS

6. P. A. Unnikrishnan and P. A. Vatakencherry, Synth. Commun., 22, 3159 (1992) and references
cited therein.

7. a) S. Inoue, N. Iwase, O. Miyamoto and K. Sato, Chemistry Lett., 2035 (1986). b) A. C. Cope
and P. H. Towle, J. Am. Chem. Soc., 71, 3243 (1949).

8. a) S. Torri, H. Tanaka, N. Tada, S. Nagao and M. Sasaoka, Chemistry Lett., 877 (1984). b) S. G.
Hegde, M. K. Vogel, J. Saddler, T. Hrinyo, N. Rockwell, R. Haynes, M. Oliver and J. Wolinsky,
Tetrahedron Lett., 21, 441 (1980).

9. R. Huisgen and R. Gashey, H. Hauck and H. Seidl, Chem. Ber., 101, 2548 (1968).

10. P. A. Christenson and B. J. Willis, J. Org. Chem., 44, 2012 (1979).

Fokk ko ok

A SUPERIOR METHOD FOR THE SYNTHESIS OF
7a-METHYL-2,3,7,7a-TETRAHYDRINDEN-5(6H)-ONE

Submitted by H. Surya Prakash Rao” and K. Subba Reddy
(11/05/93)

Department of Chemistry
Pondicherry University
Pondicherry - 605 014, INDIA

Ta-Methyl-2,3,7,7a-tetrahydrinden-5(6H)-one (1) is an important synthetic intermediate in
the steroid and terpenoid fields.! In the course of other work, we required large quantities of this
compound. A literature search indicated that the reported Robinson annulations on 2-methylcyclopen-
tanone gave low yields (35%)” or used expensive reagents.® We report herein a higher yielding
method for the synthesis of hydrindenone 1 (Eq. 1).
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(i) cone. HCL, refiux; (i) MVK, conc. H;SOy4 (cat) benzene, reflux; (iif) 10% cthanolic KOH, reflux
2-Methylcyclopentanone (3) is commercially available, but expensive. As this compound

was required in large quantities, we had initially tried the reported procedure* which involved hydrol-

ysis of ethyl I-methyl-2-oxocyclopentanecarboxylate (2) under basic conditions (aqueous ethanolic
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KOH) and subsequent decarboxylation. In our hands this procedure did not work and the ring opened
product, dimethy! 2-methyladipate (5) was the only compound obtained (Eq. 2), which had possibly
formed via a retro-Dieckmann reaction.’ Reaction with relatively mild base, K,CO; also led to the

Me
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(/Y a) KOH, CH;0H, H;0, reflux, b) dil. HCl; (i) K,CO5, CH;0H, reflux

formation of the ring opened product 5. A thorough literature search revealed that 2-methylcyclopen-
tanonc had been obtained by acid-catalyzed hydrolysis and decarboxylation of the B-ketoester 2.5 This
procedure worked quite well to afford 2-methylcyclopentanone (3) from the B-ketoester 2 in quantita-
tive yield when the reaction was conducted at reflux temperature of conc. HCL

Next, we found that the two-step Robinson annulation on 2-methylcyclopentanone (3) with
methyl vinyl ketone, i. e. the conjugate addition (Michael Reaction) under acidic conditions’ and
intramolecular aldol condensation and dehydration under basic conditions, resulted in a better yield of
the desired enone 1. Thus, acid (H,50,) catalyzed Michael addition of methyl vinyl ketone to 2-
methylcyclopentanone (3) resulted in dione 4 in quantitative yield. Dione 4 was then subjected to
aldol condensation under basic conditions (ethanolic KOH) resulting in 7a-methyl-2,3,7,7a-tetrahy-
drinden-5(6H)-one (1) in over 88% overall yield. Details of '3C NMR spectral assignments for the
enone 1 are given in structure 1 (Eq. 1). The assignments are based on the literature data for similar
compounds® and SEFT experiments.

EXPERIMENTAL

IR spectra were recorded on Hitachi FT IR spectrometer. 'H NMR and '’C NMR data were obtained
using JOEL FT FX90Q NMR spectrometer operating at 90MHz and 22.5MHz respectively, using
CDCl, as solvent and TMS as internal standard. Reactions were routinely monitored by TLC (Si0O,,
hexané, EtOAc) for completion.

2-Methylcyclopentanone (3).- A two-phase reaction mixture of ethyl I-methyl-2-oxocyclopen-
tanecarboxylate (15.6 g, 0.1 mol)? and 30 mL conc. HCI were refluxed for 2 hrs. The cooled reaction
mixture was diluted with 150 mL ice-cold water and extracted with ether (30 mL x 6). The combined
organic layers were washed with saturated sodium bicarbonate solution (20 mL), water (20 mL), brine
(20 mL) and dried {Na,50,). After removal of the solvent and distillation, 2-methylcyclopentanone
(9.6 g, 98%), bp. 139° was obtained as a colorless liquid. IR (neat): 1742, 1738 cm™!. 'H NMR: § 1.1
(3H,d,J = 10.2Hz, -CH;) 1.2-2.86 (7H, m).

7a-Methyl-2,3,7,7a-tetrahydrinden-5(6H)-one (1).- A solution of 2-methylcyclopentanone (3),
(9.8g, 0.1 mol), methyl vinyl ketone (7g, 0.1 mol) and conc. H,8O,, | drop, in dry benzene (50 mL.)

was refluxed for 12 hrs. The cooled reaction mixture was washed with ice-cold water (25 mL), satu-
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rated sodium bicarbonate solution (20 mL), brine (25 mL x 2), dried (Na,SO,) and solvent removed
under reduced pressure to result in 16.3g (97%) of diketone 4 which was subjected to cyclization
without further purification, IR (neat): 1732, 1716 cm™'. The diketone (16.3g) was taken in 10%
ethanolid KOH (200 mL.) and refluxed for 30min. The cooled reaction mixture was neutralized and
then acidified (pH = 6) with acetic acid and ethanol was removed under reduced pressure. The residue
was partitioned in ether (100 mL) and ice-cold water (100 mL). Aqueous layer was further extracted
with ether (20 mL x 3). The combined ethereal layers were washed with ice-cold water (20 mL.), satu-
rated sodium bicarbonate solution (20 mL), brine (20 mL), dried (Na,SO,). and solvent removed
under reduced pressure to result in crude hydrindenone 1. This product on purification by column
chromatography (SiO,, 100-200 mesh, hexane:ethyl acetate, 9:1) resulted in 7a-methyl-2,3,7,7a-
tetrahydrinden-5(6H)-one (1, 13.2g, 88%) as a colorless oil, bp. 141°/15mm, 1it.2 67°/0.4mm. UV:
238nm; IR (neat): 2976, 1662, 1458 cm'!; 'H NMR (270MHz): § 1.15 (3H, s, C7a-CH,), 1.29-1.56
(2H, m), 2.07-2.08 (6H, m), 2.31-2.8 (4H, m), 5.76 (1H, s); 13C NMR (100MHz): 6 21.12 (C-2),
22.36 (C7a-CH;) 30.74 (C-3), 33.76 (C-6), 36.05 (C7), 40.80 (C-1), 42.68 (C-Ta), 121.22 (C-4),
178.84 (C-3a), 199.74 (C-5).
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ALCOHOL, A CONSTITUENT OF JUSTICIA GENDARUSSA BURM LEAVES
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The isolation and characterization of some simple aromatic amines from the leaves of Justi-
cia gendarussa Burm known for their medicinal value has been described by Chakravarty et al.!
Structure 9 which was assigned to one of the amines based on spectral data was confirmed by a multi-
step synthesis starting from o-loluidine. We sought to prepare the amine 9 by a simpler and shorter
route and our results are presented herein.

Our initial approach (Scheme 1) consisted of reaction of methyl anthranilate with sulfi-
namide anhydride (2, obtained by heating anthranilic acid (5) with thionyl chloride in dry benzene
under reflux)? to give 3, which was expected to furnish the amine 9 on reduction with LAH. When
reduction of 3 was carricd out with LAH in THF at room temperature for 24 hrs, only carbomethoxy

group was converted to primary alcohol to yield 4; the amide carbonyl remained unaffected. Under a
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Scheme 1
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