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SYNl’EESIS OF 2-NITBOCYCl.OOCTANONE 

Roberto BalliniL and Pietro Sorrenti 

Dipartimento di Scienze Chimiche 
Via S. Agostino, 1-62032 Camerino, ITALY 

The synthetic utility of cyclic a-nitroketones as well as the 

preparation of these useful synthetic intermediates has recently been 

reviewed.’ a-Nitrocyclooctanone can be prepared by reaction of cyclooctene 

with dinitrogen tetroxide,2 but this procedure requires a tedious work-up. 

On the other hand, two methods are h o r n  to prepare the title compound 

starting from cyclooctanone. Feuer and Pivswer’ proposed the nitration of 

cyclooctanone by amyl nitrate at -50’ but unfortunately the reaction gave 

amyl 8-nitrooctanoate as an undesired product while the title compound was 

obtained in a very low yield. Peuer fi c.4 reported the synthesis of 2- 
nitrocyclooctanone by nitration of cyclooctanone with potassium amide and 

amyl nitrate in liquid ammonia at -45’ and the title compound was obtained 

in 602 yield; however, at the same time, amyl 8-nitrooctanoate (21%) was 
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obtained. 

For projected synthesis of natural substances, re required large 

amounts of 2-nitrocyclooctanone and found the published routes onsatisfac- 

tory. In fact these methods had disadvantages such as lor temperature, low 

b Ac,O - 
TosOH I A Y 

I I1 I11 
yield and presence of undesired products. This lead us to develop a simple 

and inexpensive route from cyclooctanone which is now described here. The 

route consists of the nitration of 1-acetoxpl-cyclooctene [obtained from 

cyclooctanonel with acetyl nitrate. 

EXPERIbCENTAL SECTION 

I-Acetorp-1-cyclooctene (11) .- Cyclooctanone (22.42 g,  178 m m o l )  was added 

to a solution of acetic anhydride (36.4 g, 357 mmol) and TosOH (0.103 g,  

0.6 mmol). The solution was heated at 175' (bath temperature) and at the 

same time, the acetic acid generated was removed by distillation. After 3 

hrs, the solution was cooled at room temperature, and dichloromethane (100 

ml) was added; the resulting solution was washed with rater (2x60 ml), 5% 

Na2C03 (2x60 ml) and dried over magnesium sulfate. The solvent was removed 

under vacuum to leave a residue which after distillation (60-62'/0.4 mm) 

yielded 22.7 g (76%) of 1-acetoxy-1-cyclooctene (11). IR(neat): 1683 

and 1745 cm-'. NMR(CDC13): 6 1.25-2.60 (m+s, 15H); 5.25(t, 1H. J = 8.25 

Hz). 

2-Nitrocyclooctanone (1111.- To a solution of 1-acetoxy-1-cyclooctene (10.9 

g, 649 mmol), acetic anhydride (19.5 ml), dichloromethane (20 ml) and three 

drops of conc. snlphuric acid cooled at 0'. a mixture of glacial acetic 
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ac id  (3.25 m l )  and concentrated n i t r i c  acid (4.55 m l ,  0.07 moll was added 

over  a per iod of 30 min. 

e x t e r n a l  cool ing.  

The inne r  temperature was maintained below 6' by 

The r e s u l t i n g  mixture was s t i r r e d  a t  0-5' f o r  1 h r ,  then 

a t  room temperature f o r  2 h r s .  Acet ic  ac id  was removed a s  completely a s  

p o s s i b l e  under vacuum a t  40' and the r e s idue  was d i s so lved  i n  e t h e r  (100 

m l ) ;  the  s o l a t i o n  was washed with water  (2x60 m l ) .  The e t h e r e a l  s o l u t i o n  

was d r i e d  over  MgS04, t h e  so lven t  removed under vacuum t o  y i e l d  8.76 g 

(79%) of an o i l y  r e s idue ,  pure by t l c  ( S i l i c a  g e l ,  8:2 hexane/ethyl  
3 

a c e t a t e ) .  A sample of t he  product was d i s t i l l e d ,  bp. 58-60°/0.08 mm, l i t .  

bp. 73-74'/0.2 mm. IR(neat1: 1720 (C=O), 1555 (NO2) cm-': NMR (CDC13) :  

6 1.00-3.00 (m, 12H); 5.32-5.55 (dd, 18, J = 6.0 Hz); ngo = 1.5036. 
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