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

LB
e seemeecone | A CONVENIENT PREPARATION OF ETIWL 7-BROMOHEPTANOATE

L e Stefano Canonica®;, Marinella Ferrari®; Massimo Sisti®
NTERNATIONAL * Dipartimento di Chimica Organica ed Industriale, Universita' degli Studi di Milano, Milano, ITALY

To cite this Article Canonica, Stefano , Ferrari, Marinella and Sisti, Massimo(1989) 'A CONVENIENT PREPARATION OF
ETIWL 7-BROMOHEPTANOATE', Organic Preparations and Procedures International, 21: 2, 253 — 254

To link to this Article: DOI: 10.1080/00304948909356378
URL: http://dx.doi.org/10.1080/00304948909356378

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-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, |oan 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, formul ae 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 damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304948909356378
http://www.informaworld.com/terms-and-conditions-of-access.pdf

10: 44 27 January 2011

Downl oaded At:

Volume 21, No. 2 (1989) OPPI BRIEFS

(1982).

2. T.Kaneko, T. Shimokobe, Y. Ota, E. Toyokawa and T. Shiba, Bull. Chem. Soc. Japan,
317, 242 (1962).

3. H. Shah, S. P. Hartman and S. Weinhouse, Cancer Res., 39, 3942 (1979).
4. H. A. Staab, Angew. Chem., 74, 407 (1962).

xhkkkhkd
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As part of a program! aimed at the synthesis of prostaglandins2 and their analogues,3 we
needed ethyl 7-bromohepanoate (2). Compound 2 has been obtained from tetrahydropyran by
conversion to 5-chloropentyl acetate and treatment with diethyl sodium malonate followed by
hydrolysis and decarboxylation? or by reaction of monoethyl suberate with red mercury (1)
oxide and bromine.5 The first method gives acceptable overall yield (about 40% in our hands)
but suffers from time-consuming and tedious manipulations, while the second gives poor
yields (25%) and utilizes toxic materials.
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l X =COCH

2 X = Br

We now report that the reaction of cycloheptanone with three equiv. of potassium
persulfate in the presence of sulfuric acid and ethanol was complete in 8 hrs at 150 affording
ethyl 7-hydroxyheptanoate 1 in 85% yield (pure by GLC).6 Higher temperatures or different
ratios between the oxidizing agent and cycloheptanone had a deleterious effect on the yield of
1. Subsequent treatment of ethyl 7-hydroxyheptanoate with phosphorus tribromide in toluene
gave the title compound 2 in 60% yield after distillation. This method is simple, short and
proceeds in good yield, from inexpensive starting materials and may be run on a preparative
useful scale.The oxidative procedure gives better yields than the methods using
trifluoroperacetic acid” or sodium perborate.8
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EXPERIMENTAL SECTION

Ethyl 7-Bromoheptanoate (2).- A mixture of sulfuric acid (142 ml, 95%), water (48 ml) and
ethanol (200 ml) was cooled to 159. Potassium persulfate (145.8 g, 0.54 mol) was added
gradually with stirring, at 10-15°. A solution of cycloheptanone (20.2 g, 0.18 mol) in ethanol
(60 ml) was added dropwise at 15° and the mixture was allowed to react at this temperature.
After 8 hrs, the starting material was consumed (GLC on Carbowax 20M). The mixture was
diluted with water (1.5 1) and exhaustively extracted with diethyl ether (7 x 100 ml). After
drying (sodium sulfate) and evaporation jn vacuo, ethyl 7-hydro- xyheptanoate (1) (26.6 g,
85%) was obtained (pure by GLC). Its physical and spectral data were identical to those
reported.”

To a solution of ethyl 7-hydroxyheptanoate (1) (17.4 g, 0.1 mol) in anhydrous toluene (42
ml), was added phosphorus tribromide (17.4 ml, 0.18 mol) in anhydrous toluene (42 ml)
dropwise at room temperature. After 4 hrs, the mixture was carefully diluted with water (200
ml), the layers were separated and the organic extract was washed with a saturated solution of
potassium carbonate (3 x 50 ml), dried over potassium carbonate and evaporated under reduced
pressure. The crude residue was distilled in vacuo and pure ethyl 7-bromoheptanoate 2 (14.3
g, 60%) was obtained; bp. 1209/5 mm (lit.# 1126/5 mm); IR (CHCl;): 1725 cm-1; 1TH-NMR
(CDCl1,, 80 MHz): 5 1.18 (t, 3H, J = 7.3 Hz), 1.95-1.30 (m, 8H), 2.23 (t, 2H, J = 7.2 Hz),
3.32 (1, 2H, J = 6.8 Hz), 4.05 (q, 2H, J = 7.3 Hz); mass spectrum (70 ev) m/e (relative
intensity) 238-236 (M+, 14), 193-191 (52), 157 (33), 111 (53), 101 (38), 83 (100).

Anal. Calcd for CgH4BrO,: C, 45.57; H, 7.17. Found: C, 45.49; H, 7.13
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