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SYNTHETIC COMMUNICATIONS, 25(2), 177-182 (1995) 

TITANIUM MEDIATED CYCLIZATION OF N-SUBSTITUTED 

DI( B -CARBETHOXYETHYL)AMINES : PREPARATION OF 

1 -SUBSTITUTED-3-CARBETHOXY-4-PIPERIDONES 

* 
M N Deshrnukh , U Sarnpath Kurnar and A V Rarna Rao 

Indian Inst i tute  of Chemica l  Technology, Hyderabad 500 007, India 

Abstract : Dieckmann cycl isat ion of N-substituted di( B -carbethoxy-  

ethy1)amines with t i tanium te t rachlor ide  in DCM in t h e  presence 

of t r ie thylamine  leads  to t h e  format ion  of 3-carbethoxy-4-piperidones. 

The prepara t ion  of N-substituted piperidones (2 )  f r o m  t h e  N-sub- 

1-6 s t i t u t e d  di(f3 -carbethoxyethyl)  amines  by Dieckmann condensat ion 

is  a well documented  synthe t ic  s t ra tegy .  This approach requires dras t ic  

condi t ion involving t h e  use of hazardous reagents  such  as sodium 

m e t a l  1-3’6 and  sodium h ~ d r i d e ~ ’ ~ .  Although sodium a l k o ~ i d e ~ - ~  and 

o t h e r  bases  a r e  a lso known to effect Dieckmanm condensation, yield 

of t h e  resul tant  piperidone o f t e n  is  much lower. Consequently, t h e  
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178 DESHMUKH, SAMPATH KUMAR, AND RAMA RAO 

uti l i ty  of NaH is  t h e  a c c e p t a b l e  base4j5 to  produce piperidone (1) 

o n  commerc ia l  scale. However, t h e  use of sodium hydride on a la rge  

s c a l e  is  somewhat  hampered. Therefore ,  more  easily per formed mild 

methods  f o r  t h e  synthesis  of I-substituted-3-carbethoxy-4-piperidones 

would b e  desirable. 

In our  a t t e m p t  to develop new process  technologies  for t h e  

well known drugs such as as temizole  (3,  ant ihis tamine) ,  Loperamide  

(4, ant idiarrheal)  a n d  halopyridol (5 ,  ant ipsychot ic  drug), we  required 

la rge  quant i t ies  of t h e  N-substituted piperidones (2) as t h e  key inter-  

mediates .  Therefore ,  w e  dec ided  to look i n t o  t h e  TiClq-promoted 

cyc l iza t ion  of 6 .  

3 - 
“3 \ /  

o=c 
I 

f l c H N  

ci b - 

W e  assumed t h a t  TiCI4 will r e a c t  with one  of t h e  carbe thoxy 

e t h y l  group to e f f e c t  t h e  enol izat ion to give t h e  Ti enolate .  Fac i le  

e l iminat ion of alcohol f r o m  t h e  o ther  carbe thoxy group will t h e n  

a f f o r d  t h e  corresponding piperidone-3-carboxy e s t e r  (Scheme). This 

D
ow

nl
oa

de
d 

by
 [

D
uk

e 
U

ni
ve

rs
ity

 L
ib

ra
ri

es
] 

at
 0

3:
44

 3
0 

Se
pt

em
be

r 
20

12
 



1 -SUBSTITUTED-3-CARBETHOXY-4-PIPERIDONES 179 

Scheme : 

t ransformat ion  needs t h e  presence  of t r ie thylamine  as base  probably 

to  promote  smooth  enol izat ion as t h e  reac t ion  did not proceed in 

t h e  absence  of E t  N. Herein we report  t h e  preparat ion of d i f fe ren t  

N-substituted 3-carbethoxy-4-piperidones (1) s ta r t ing  from N-substi- 

t u t e d  di(B -carbethoxyethyl)amines. The corresponding N-substituted-4- 

piperidones (2) a r e  made  by simple acid hydrolysis followed by decar -  

boxylation as per  es tabl ished methods . 

3 

1 

In conclusion, t h e  mild reac t ion  condi t ions of t h e  present  TiCI4 

media ted  Dieckmann condensat ion is advantageous over t h e  classical 
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180 DESHMUKH, SAMPATH KUMAR, AND RAMA RAO 

Table 

R T i m e  (h) % YieldB of 1 A Ent ry  

6a 
6b 
6c  
6d 
6c  

6g 
6b 
6f 

M e  

E t  

i-Bu 

C6H5CH2 
C6H5CH2CH2 

p- MeOC6H4CH2CH 

'gH5 
p-FC6H4CH2 

79  

70 

85 
58 

80 

85 
8 2  

7 8  

A. The cycl isat ion w a s  c a r r i e d  o u t  at -15" to -5". 

B. Yields given a r e  f o r  i so la ted  roducts. All compounds w e r e  
fully c h a r a c t e r i s e d  by NMR, 18, MS a n d  e l e m e n t a l  analysis. 

condensation. The condensat ion is of q u i t e  general  appl icat ion and 

is not  mater ia l ly  a f f e c t e d  by t h e  n a t u r e  of t h e  R group. The internal  

condensat ion of t h e  d ies te r  took p lace  very smoothly giving in most  

cases fair ly  good yields of t h e  piperidones (1). Fur ther  invest igat ion 

concerning t h e  scope of t h e  present  reac t ion  is  in progress. 

Experimental 

The N-substituted di( 6 -carbethoxymethyl)amines (6a-6g) w e r e  

prepared3  by refluxing t h e  corresponding a m i n e  with excess  e thyl  

a n c r y l a t e  in  e thanol .  The  d ies te rs  (6a-6g) w e r e  t r e a t e d  with TiCI4 

in  presence  of Et3N according to  t h e  procedure  descr ibed below t o  

g e t  t h e  piperidones (1). 
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l-SUBSTITUTED-3-CARBETHOXY-4-PIPERIDONES 181 

General procedure for the Dieckmann cyclisation of the diesters 

(6a-6g) to the piperidones (la-lg) 

In a typical  reac t ion  conducted  under dry  ni t rogen a tmosphere ,  

t h e  d ies te r  (6g) [ I 0  mmol] in DCM (20 ml) was  added to a s t i r red  

cooled  IM t i tan ium (IV) chlor ide solution (10 mmol) at -15" to  -5". 

A f t e r  I h at t h e  s a m e  tempera ture ,  t h e  reac t ion  mixture  was  t r e a t e d  

with t r ie thylamine  (3.1 ml, 22 mmol) over  a per iod of 0.5 hr. Af te r  

a n  additional period of 2 h at t h e  s a m e  t e m p e r a t u r e  with stirring, 

t h e  reac t ion  mixture  w a s  poured in to  10% sodium chlor ide solution 

a n d  pH of t h e  aqueous solution adjusted to 8 by addi t ion of t r ie thyl-  

amine. Then, i t  was  f i l t e red  and gelly prec ip i ta te  washed with DCM 

(2x25 ml). The organic  layer  was  separa ted  f rom t h e  f i l t r a t e  and 

c o n  c e n t  r a t e d  to get pure  1-substitute-3-carbet hoxy-4-piperidones 

(lg)7. The resul ts  a n d  exper imenta l  condi t ions a r e  shown in t h e  table .  
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