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HYDROLYSIS OF 2-OXOCYCLOPENTYL PHENYL KETIMINE 

* 1 S t u a r t  S. Kulp , Bartholomew Palenchar', and Robert K. Sharer 
Department of Chemistry 

Moravian College 
Bethlehem, Pennsylvania 18018 

I I1 I11 IV 

The product from t h e  addi t ion  of phenylmagnesium bromide t o  

2-cyanocyclopentanone was erroneously reported2 a s  the  diketone I1 but 

was subsequently shown3 t o  be t h e  imino ketone I. 

Di f f e ren t  r e s u l t s C 7  i n d i c a t e  t h a t  t he  hydro lys is  of I may 

give diketone I1 o r  the  keto ac id  111 i n  acceptable o r  unspecified 

y i e lds .  We have found t h a t  the  experimental conditions a r e  c r i t i c a l  

i n  t h i s  hydro lys is  s ince  we have i s o l a t e d  11, I11 and ke to  ester I V  

i n  d i f f e r e n t  runs. 

a t  room temperature f o r  10 minutes gave a 45% y i e l d  of 11. 

y i e l d  of I1 is obtained by re f1uxing .a  1:l water-ethanol so lven t  and 

one equivalent of acid.  Shaking I with excess ac id  f o r  10 minutes a t  

room temperature gave both I1 and I11 i n  1:2 r a t i o  respec t ive ly .  

Thus, excess ac id  must be avoided t o  maximize t h e  formation of 11. 

Shaking I with one equivalent of concentrated H C 1  

An 84% 

A l a r g e  excess of aqueous hydrochloric ac id  and hea t  gave 

High concentrations of 6-benzoylvaleric ac id  i n  almost 100% yie ld .  

ethanol i n  aqueous e thanol  formed e t h y l  6-benzoylvalerate d i r e c t l y  
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i n  t h e  presence  of minera l  a c i d .  However, t h i s  i s  n o t  t h e  recommended 

r o u t e  f o r  t h e  s y n t h e s i s  of t h e  ester. 

A summary of 15  h y d r o l y s i s  runs  is p r e s e n t e d  i n  t h e  Table .  

Hydrolys is  Condi t ions and Product  D i s t r i b u t i o n  from Ketimine I 

Conc. of Molar R a t i o  Ref lux  Cosolvent  % Yield  Productsa  

Run H C 1  H e : imine( I )  T ime  w i t h  HC1 I1 IIIb I V  

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 2  

1 3  

14  

1 5  

2N 

1 2 N  

6N 

12N 

6N 

12N 

6N 

1 2 N  

2 N  

2N 

2N 

2N 

2N 

N 

N 

1:l 

1: 1 

1: 1 

11: 1 

2 : l  

11: 1 

2: 1 

11:l 

1: 1 

2: I 

1.5: 1 

1 . 2 5 : l  

1: 1 

1: 1 

2: 1 

0.5h 

C - 
0.5h 

C - 

0.5h 

0.5h 

0.5h 

0.5h 

0.5h 

0.5h 

0.5h 

0.5h 

0.5h 

0.5h 

1.5h 

35 ml MeOH 

40 m l  E t O H d  

40 m l  EtOHd 

none 

60 m l  EtOHd 

60 m l  EtOHd 

d 30 m l  E t O H  

none 

40 m l  EtOH/H20e 

40 ml EtOH/H20e 

40 m l  E t O H / H 2 0 e  

40 ml E t O H / H 2 0 e  

25 m l  EtOH/H20e 

40 m l  EtOH/H20e 

40 m l  EtOH/H20e 

60.4 

44.5 

31.6 

19.9 

- 

- 
- 

- 

83.5 

62.2 

66.2 

64.0 

72.4 

67.7 

49.6 

0 - 

- - 

- 0 

36.6 - 

0 41.3 

4 . 5  42.0 

0 49.0 

99.0 - 

- - 

12.5  - 

9.9 - 

8.7 - 

3.3 - 

0.7 - 

20.2 - 

I s o l a t e d  weight  p e r c e n t a g e s  based on u s i n g  5g of  compound I. 
Value of 0 f o r  a c i d  m e a n s  no a c i d  i s o l a t e d  by b a s i c  e x t r a c t i o n  of 

r e a c t i o n  mixture  then  a c i d i f i c a  i o n .  Shaken a t  room t empera ture  i n  
s e p a r a t o r y  f u n n e l  f o r  1 0  min. 95% E t O H .  50:50 H 2 0 / E t O H .  A 
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HYDROLYSIS OF 2-OXOCYCLOPENTYL PHENYL K E T I M I N E  

The p o t e n t i a l  va lue  f o r  t h e  s y n t h e s i s  of v a r i o u s  s u b s t i t u t e d  

d e r i v a t i v e s  of I from 2-cyanocycloalkanones8 and Grignard reagents  and 

t h e  s u c c e s s f u l  h y d r o l y s i s  of hindered ketimines' sugges t  wide appl icabi -  

l i t y  of the  sequence leading  t o  compounds of type 11. Furthermore, 

compounds of type 111 become a c c e s s i b l e  i n  high y i e l d s .  

EXPERIMENTAL9 

2-Benzoylcyclopentanone (11) w a s  prepared  by t h e  procedure of 

Lamant e t  a1.6 but  s u b s t i t u t i n g  2N H C 1  gave 84% of t h e  d ike tone  

( l i t .  85%). 

the  r e f r i g e r a t o r  s e v e r a l  weeks i t  s o l i d i f i e d ,  mp. 41-42', lit. 43". 

The product  d i s t i l l e d  a t  180-186"/14mm and a f t e r  s t a n d i n g  i n  

5-Benzoylpentanoic Acid (111). A mixture  of 5.00 g of I and 

24.5 m l  of conc. H C 1  w a s  r e f l u x e d  f o r  0 .5  h r .  then  cooled i n  i c e .  The 

s o l i d  was f i l t e r e d  and d isso lved  completely i n  10% sodium carbonate  and 

upon a c i d i f i c a t i o n  gave 5.45 g (-100%) a c i d ,  mp. 75.5-76", lit.5 mp. 78". 

E t h y l  5-benzoylpentanoate (IV). A mixture  of 5.00 g (0.027 mole) 

of I ,  8.9 m l  (0.053 mole) of 6N H C 1  and 30 m l  of 95% e t h a n o l  w a s  r e f l u x e d  

f o r  0.5 h r . ,  cooled and e x t r a c t e d  w i t h  120 m l  of e t h e r .  S o l i d  ammonium 

c h l o r i d e  w a s  removed by f i l t r a t i o n .  The e t h e r e a l  e x t r a c t  w a s  washed 

w i t h  50 m l  of water, 20 m l  of 10% sodium bicarbonate  and 50 m l  of water 

r e s p e c t i v e l y .  

any ac id .  A f t e r  dry ing  (MgS04) and f i l t r a t i o n ,  t h e  s o l u t i o n  w a s  concen- 

t r a t e d  and t h e  r e s i d u e  w a s  d i s t i l l e d ,  bp. 189"/1Omm o r  bp. 1 9 2 . 5 ° / 1 5 ~ ,  

A c i d i f i c a t i o n  of t h e  b icarbonate  washing f a i l e d  t o  g i v e  

l i t . '  bp. 180°/8mm. The d i s t i l l a t e  weighed 3.05 g (49%) and s o l i d i f i e d  

a f t e r  s t a n d i n g  i n  t h e  r e f r i g e r a t o r ,  mp. 26.5-27", from 30-60" petroleum 

e t h e r ,  .lit.7 mp. 27.5". 

w i t h  those  obta ined  from an a u t h e n t i c  sample of I V  prepared by 

e s t e r i f i c a t i o n  of 111. 

The i n f r a r e d  and nmr s p e c t r a  were i d e n t i c a l  
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