
B U L L E T I N D E L ' A C A D E M I E 

N ™ E 5 7 

CHEM1STR Y 

O n t h e P r e p a r a t i o n o f C a p r o l a c t a m f r o m C y c l o h e x a n o n e 

a n d D i n i t r o e t h a n e 

by 

T. U R B A X S K I and A . P l O T R O W S K l 

Presented by T. URBAtfSKI on March 13, 1957 

Capro lac tam is usual ly prepared by ac t ing o n cyclohexanone, wi th 
hyd roxy lamine , fol lowed by a B e e k m a n n rearrangement of cyclohexa­
none ox ime. 

K o v o t n y | 1] discovered that the ox ime format ion can occur i n pre­
sence of cone, sulphuric ac id or oleum at a high temperature. S i m u l t a ­
neously, the rearrangement takes place and caprolactam is formed. As 
a further development of this method X o v o t n y suggests [2], [3] the use 
of p r i m a r y nitroparaffins as a source of hyd roxy lamine . A c c o r d i n g to 
his i nven t i on a p r ima ry ni t roparaff in is added to cone, sulphuric ac id 
at 1 2 0 - 1 2 5 ° . T h e n cyclohexanone is added to the resul t ing solut ion, and 
the temperature kept near 120°. Af te r the react ion is completed the 
reac t ion m i x t u r e is neutral ised w i t h a m m o n i a and an upper layer of 
caprolac tam is separated and then pur i f ied by d is t i l l a t ion under reduced 
pressure. Tin* y i e l d of caprolactam is 80 per cent of theoret ical , ca lcula ted 
on the basis of cyclohexanone. 

The authors of the present paper suggest a further development 
of N o v o t n y ' s method, wh ich consists i n using 1,2-dinitroethane as the 
cheapest of a l l p r i m a r y nitroparaffins. The t rend of the react ion is much 
the same as that described b y N o v o t n y . The modi f ica t ion of the or ig ina l 
me thod consisted i n dissolving 1,2-dinitroethane i n acetic ac id p r io r 
to reacting i t . This faci l i ta ted the uni formi ty and cont ro l of the 
react ion. 

The. so lu t ion was in t roduced in to hot concentrated (120°C.) su l ­
phur ic ac id . Isomerisation of 1,2-dinitroethane to o x a l h y d r o x a m i c ac id 
was fol lowed b y hydrolys is to h y d r o x y l a m i n e and oxa l ic ac id . The lat ter 
was decomposed in to carbon oxide, carbon d ioxide and water. A c e t i c 
ac id was dis t i l led off dur ing the react ion and could be recovered. 
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The y i e l d of caprolac tam was, in. laboratory condit ions, 70—75 per 
cent ca lcula ted on the basis of cyclohexanone. 

A n app l ica t ion for the patent has been fi led at the P o l i s h Pa ten t 
Office [4]. 

Experimental 

10 g. of 1,2-dinitroethane were dissolved i n an equal weight of acetic 
ac id . The solut ion was in t roduced dropwise dur ing 20 minutes to 35 g. 
of cone, sulphuric ac id , the temperature being main ta ined w i t h i n the l imi t s 
120—125° C. The react ion flask was kept i n a ba th w i t h ca l c ium chloride 
solut ion bo i l ing at 120°. 

N e x t , 12.5 rag. cyclohexanone were added dropwise dur ing 25 m i ­
nutes to the react ion m i x t u r e , the temperature being s t i l l kep t near 120°. 

A c e t i c ac id , was d is t i l l ed off through a condenser. 
Af t e r the react ion was completed (this was m a r k e d b y a fa l l of tem­

perature i n the react ion flask), the react ion m i x t u r e was carefully neu­
t ra l ised b y in t roduc ing i t in to co ld aqueous 25 per cent so lu t ion of a m ­
monia . The temperature Avas kept by cool ing below 50° . 

The m i x t u r e was separated in to two layers: the lower was formed 
b y an aqueous solut ion of a m m o n i u m sulphate w i t h crystals of the lat ter , 
the upper was formed of capro lac tam. The upper layer was dissolved 
i n ether and dr ied over anhydrous sodium sulphate. 

The product was pur i f ied b y d i s t i l l i ng under reduced pressure at 
138—9° 0 . b y 1 1 - 1 2 m m . H g . 

The y i e l d was 10.5 g. of capro lac tam, i . c , c. 72 per cent (calculated 
on cyclohexanone) . 
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