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Intramolecular Participation by a Neighbouring Ketone 
Group in Ester Hydrolysis 

By U. K. GHATAK and J .  CHAKRAVARTY 
(Department of Organic Chemistry, Indian Association. for the Cultivation of Science, Calcutta 32, India)  

INTRAMOLECULAR participation by a ketone group 
in ester hydrolysis was noted by Djerassi and 
Lippman,l in the easy saponification (refluxing 
with 5% methanolic potassium hydroxide) of the 
highly hindered tertiary ester group of methyl 
machaerate (methyl 2 1-0x0-oleanolate) , where the 
activating influence of the y-ketone group was 
explained by its involvement through intermediate 
hemiacetal formation such as (I). In this Com- 
munication we report a remarkable example of 
ketone group participation in a simple hydrolysis 
of the tertiary keto-ester (11),2 which has a con- 
formationally rigid benzobicyclo [3,3,1] nonene 
system. 

The keto-ester (11) was completely hydrolyzed 
to the corresponding keto-acid (111), m.p. 175- 
176' by heating under reflux for 15 min. with 1% 
methanolic KOH; Vmax (CHCl,) 1680 and 1725 
cm.-l; Amax (EtOH) 255 m p  (log E, 4-20) and 
294 nip (log e ,  3.24). Similarly, on refluxing for 
2-4 hr. with excess of 0.13y0 methanolic sodium 
methoxide the keto-ester (11) yielded the corre- 
sponding keto-acid in 80% yield along with a 
neutral product, m.p. 112-113'; Vmax (CHCl,) 
1765 cm.-l (y-lactone), )cmax (EtOH) 268 m p  
(log E, 3-4) in variable yields (8-13%), which 
was assigned as the y-lactone (IV) from its elemen- 
tal analysis and spectral properties. The y-lactone 
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evidently arises from the corresponding hydroxy- envisaged as proceeding through the operation of 
acid, formed through sodium methoxide-induced proximity effect of the ketone group with the 
reduction of the carbonyl group, analogous to a suitably oriented ester group (examined from (& 
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recently reported3 example. The ester (V) and Drieding models) following the route (VII) +- 
the isomeric keto-ester (VI)2 have been recovered (VIII) 3 (IX) (R = H and Me) through final 
unchanged under the above hydrolysis conditions cleavage of hemiacetal (IX) during isolation. 
or comparatively drastic conditions (e.g., prolonged We thank Professor P. C. Dutta for his kind 
refluxing with 5% methanolic potassium interest in this work. 
hydroxide). 

The easy hydrolysis of the keto-ester (11) is (Received, FebrzGary 14th, 1966; Corn. 092.) 
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