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The present invention relates to a process for the 
production of 1-methylcyclohexenie-C1), represented by 
the structural formula, viz. - 

gHi 

from 1-methylcyclohexene-(3) represented by the struc 
tural formula, viz. 

CH 

or 1-methylcyclohexene-(2) represented by the structural 
formula, viz. . . . 

CH 

in liquid ammonia by use of a substance selected from 
the group consisting of alkali metals, alkaline earth 
metals, alkali metal amides and alkaline earth metal 
amides. - 

The essential object of this invention is to provide a 
process for producing easily and completely 1-methylcy 
clohexene-(1) from 1-methylcyclohexene-(2) or 1-meth 
ylcyclohexene-(3) by an isomerization reaction wherein 
a peculiarity of liquid ammonia is utilized. 
The present inventors have studied the organic chemis 

try field employing liquid ammonia and its application. 
The present invention is based on a part of their studies 
As the result of said studies, the present inventors have 

found that 1-methylcyclohexene-(2) 
CE 

or 1-methylcyclohexene-(3) 
C H 

is isomerized into 1-methylcyclohexene-(1) 
CH 

which is considered to have the most stable structure, in 
liquid ammonia in the presence of a substance selected 
from the group consisting of alkali metals, alkaline earth 
metals, and the amides thereof. 

Since the alkali metals, alkaline earth metals, or their 
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amides employed in the above-mentioned case act as 
catalysts, their quantity so employed has no relation to 
the quantity of 1-methylcyclohexene-(3) 

CH: 

or 1-methylcyclohexene-(2) 
CH 

As the alkali metals, Li, Na, and K may be used; and 
as the alkaline earth metals, Ca, Sr, and Ba may be used. 
All of the amides of the abovementioned metals may be 
employed as amides. However, sodium amide and potas 
sium amide are excellent in view of their practicality and solubility. 
The reaction temperature is not limited. 

Example I 
20 cc. of liquid ammonia, 2 g of 1-methylcyclohex 

ene-(3) 
CH 

and 0.1 g of metallic sodium were placed in a pressure 
resisting glass reaction tube, having a capacity of 50 cc., 
and left standing at 20° C. for 8 hours. Thereafter, 
ammonia was recovered and 20 cc. of water was gradually 
added to the residue. As the result of an analysis of 
the oil layer by gas chromatography, it was found that 
the said 1-methylcyclohexene-(3) 

CHs. 

5 was isomerized into 1-methylcyclohexene-(1) 
CH 

at 100%. 
Example II 

20 cc. of liquid ammonia, 2 g. of 1-methylcyclohex 
ene-(2) 

CH 

and 0.2 g. of potassiumamide were placed in a pressure 
resisting glass reaction tube having a capacity of 50 cc., 
and left standing at 40 C. for 3 hours. Then, the same 
procedure as that in Example (I) was carried out, where 
by said 1-methylcyclohexene-(2) 

CH 
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was isomerized into 1-methylcyclohexene-( 1) 
CH: 

at 100%. 
As described above, according to the present invention 

since 1-methylcyclohexene- (1) 
CH3 

can be easily and completely produced from 1-methylcy 
clohexene-(2) 

CH 

or 1-methylcyclohexene-(3) 
CH 

by an isomerization reaction by utilizing a peculiarity of 30 
liquid ammonia, the present invention effectively con 
tributes to the progress of petroleum chemical industry 
utilizing 1-methylcyclohexene-(1) 

CHs. 

4. 
Accordingly, it will be observed that the present inven 
tion is very useful in the petroleum chemical industry. 
What is claimed is: 
1. A process for production of 1-methylcyclohexene 

(1). consisting essentially of: contacting in liquid am 
monia a compound selected from the group consisting of 
1-methylcyclohexene-(2) and 1 - methylcyclohexene-(3) 
with a substance selected from the group consisting of 
alkali metals, alkaline earth metals, alkali metal amides 
and alkaline earth metal amides, whereby an insomeriza 
tion reaction takes place to produce 1-methylcyclohexene 
(1). 2. A process according to claim 1, wherein said alkali 
metal is selected from group consisting of lithium, sodium 
and potassium. 

3. A process according to claim 1, wherein said al 
kaline earth metal is selected from group consisting of 
calcium, strontium and barium. 

4. A process according to claim 1, wherein said alkali 
metal amide is selected from group consisting of lithium 
amide, sodium amide and potassium amide. 

5. A process according to claim 1, wherein said al 
kaline earth metal amide is selected from group consist 
ing of calcium amide, strontium amide and barium 
amide. 

References Cited by the Examiner 
UNITED STATES PATENTS 

2,182,242 12/1939 Wooster ----------- 260-667 
2,432,843 12/1947 Whitman ----------- 260-666 

OTHER REFERENCES 
A. P. Krapcho et al.: J. Am. Chem. Soc., 81, pp. 3658 

3666, July 20, 1959. 
DELBERT E. GANTZ, Primary Examiner. 
V. O'KEEFE, Assistant Examiner. 


