
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 27 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t902189982

IMPROVED TWO-STEP SYNTHESIS OF ETHYL
CYCLOPROPANECARBOXYLATE AND
CYCLOPROPANECARBOXYLIC ACID
Stanley C. Buncea; Ronald A. Kenta

a Department of Chemistry, Rensselaer Polytechnic Institute, Troy, New York

To cite this Article Bunce, Stanley C. and Kent, Ronald A.(1974) 'IMPROVED TWO-STEP SYNTHESIS OF ETHYL
CYCLOPROPANECARBOXYLATE AND CYCLOPROPANECARBOXYLIC ACID', Organic Preparations and Procedures
International, 6: 4, 193 — 196
To link to this Article: DOI: 10.1080/00304947409355101
URL: http://dx.doi.org/10.1080/00304947409355101

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304947409355101
http://www.informaworld.com/terms-and-conditions-of-access.pdf


ORGANIC PREPARATIONS AND PROCEDURES INT. 6 ( 4 ) ,  193-196 (1974) 

IMPROVED TWO-STEP SYIWHESIS OF ETHYL CYCIDPROPANECARBOXYLATE 

AND CYCLOPROPANECARBOXYLIC ACID 

9 
Stanley C. Bun'ce and Ronald A. K e n t  

Department of Chemistry 

Rensselaer Polytechnic I n s t i t u t e ,  Troy, New York 12181 

I n  connection with s t u d i e s  i n  cyclopropane chemistry, e t h y l  cyclopro- 

panecarboxylate ( I )  and cyclopropanecarboxylic a c i d  (11) were required i n  

quant i ty .  A two-step preparation from y-butyrolactone via  e t h y l  4-chloro- 

butyrate  (111) was developed by modification of published procedures f o r  

the  preparat ion of 111' and f o r  i t s  cyc l iza t ion .a ,3  The preparat ions of 

I1 from 1-bromo-3-chl~ropropane~ and from cyclopropyl methyl ketone5 a r e  

more cos t ly .  On a 10-mole s c a l e ,  t h e  react ion of y-butyrolactone with 

thionyl  ch lor ide  and ethanol gave 85% 11. 

ethoxide gave 66% I; the  overa l l  y i e l d  from y-butyrolactone was 56%. 

Al te rna t ive ly ,  hydrolysis with 6N &OH of t h e  mixture from t h e  reac t ion  

of I11 with sodium ethoxide gave 84% 11; t h e  overa l l  y i e l d  from y-butyro- 

lactone was 71%. 

Reaction of I11 with 5M sodium 

EXPERIMENTAL 

Ethyl 4-chlorobutyrate 111.- A mixture of 861 g (10.0 moles) of y-butyro- 

lactone ( p r a c t i c a l )  and 1250 g 110.5 moles) of thionyl  ch lor ide  (prac- 

t i c a l )  was refluxed f o r  1 h r .  i n  a 3-R f l a s k  f i t t e d  with a n  addi t ion  

funnel and a n  e f f i c i e n t  condenser and drying tube.  Addition of 510 g 
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(11 moles) of a b s o l u t e  e t h a n o l  was accomplished i n  2 h r . ,  wi th  s t i r r i n g ;  

t h e  d r y i n g  tube  was r ep laced  by a t r a p  f o r  evolved HC1. 

a d d i t i o n ,  t h e  mixture  was  heated t o  r e f l u x  f o r  1 h r .  The excess  e thano l  

was removed by r o t a r y  evaporat ion a t  15-30 mm. Foaming due t o  d i s s o l v e d  

SO, and HCl was a problem and c a r e  was r equ i r ed  i n  t h e  d i s p o s a l  of con- 

densate  t rapped by a Dry Ice condenser.  

(8.53 moles,  85%) of 111, bp. 77-78"/l6 mm, lit.' bp. 94-95'/37 m m .  

Ethyl cyclopropanecarboxylate. - A s o l u t i o n  of sodium e thox ide  was p re -  

pared by a d d i t i o n  of 126.5 g (5.5 moles) of sodium metal (cut  i n  small 

p i eces )  t o  1200 m l  of a b s o l u t e  e thano l .  This  r e a c t i o n  was  b e s t  accom- 

p l i shed  when both a l coho l  and sodium were added i n  t h r e e  p o r t i o n s  with 

mechanical s t i r r i n g  t o  a 3-!?,round b o t t a n  f l a s k  f i t t e d  with an a d d i t i o n  

funne l ,  with an ice b a t h  a v a i l a b l e  f o r  c o o l i n g  i f  necessary.  

t o  r e f l u x  near t h e  end of t h e  r e a c t i o n  was adv i sab le .  

(5.0 moles) of I11 t o  t h e  r a p i d l y - s t i r r e d  sodium e thox ide  s o l u t i o n  

du r ing  2 h r .  was  followed by h e a t i n g  and s t i r r i n g  f o r  1 h r .  a t  r e f l u x .  

The r e a c t i o n  mixture  was c a r e f u l l y  n e t u r a l i z e d  t o  pH 6 by t h e  dropwise 

a d d i t i o n  of 10 M H,SO, t o  t h e  s t i r r e d  and cooled s o l u t i o n .  

s o l u t i o n  was decanted from t h e  sa l t  r e s i d u e  and concen t r a t ed  by d i s t i l l -  

a t i o n  of t h e  e thano l  through a column packed with Berle s a d d l e s ,  t o  leave 

a r e s idue  of crude e t h y l  cyclopropanecarboxylate  c o n t a i n i n g  sane e thano l .  

This  was combined with t h e  s a l t  and s u f f i c i e n t  water was added t o  d i s -  

so lve  t h e  s a l t .  

was e x t r a c t e d  with 2 x 250 m l  of benzene. The combined benzene and 

ester l a y e r s  were washed wi th  s a t u r a t e d  NaHCO, s o l u t i o n  u n t i l  no f u r t h e r  

c o l o r  was e x t r a c t e d ,  then wi th  2 x 100 m l  of s a t u r a t e d  & C l  s o l u t i o n ,  

f i l t e r e d  through a cone of anhydrous sodium s u l f a t e  and d r i e d  with 

Drieri te.  

A f t e r  t h e  

D i s t i l l a t i o n  gave 1180 g 

Heating 

Addit ion of 753 g 

The e thano l  

The ester l a y e r  was sepa ra t ed  and t h e  aqueous l a y e r  

Prel iminary d i s t i l l a t i o n  through a column packed wi th  g l a s s  
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h e l i c e s  t o  remove benzene and a l c o h o l  obviated t h e  need f o r  t h e  f i n a l  

d ry ing  s t e p ,  s i n c e  t h e  benzene-alcohol-water t e r n a r y  azeo t rope  removed 

w a t e r .  F i n a l  d i s t i l l a t i o n  through a s h o r t  column packed wi th  Berle 

sadd le s  or s t a i n l e s s  steel  mesh gave 375 g (66%) of  I ,  bp. 129-130°, 

lit.3 bp. 133-135'/750 mm. 

Cyclopropanecarboxylic a c i d  (111). - The r e a c t i o n  mixture c o n t a i n i n g  

crude e t h y l  cyclopropanecarboxylate  (above) was s e p a r a t e d  by d e c a n t a t  ion 

and t h e  sa l t  was f i l t e r e d  by s u c t i o n  and washed wi th  a l c o h o l  t o  r ecove r  

a d d i t i o n a l  product .  The f i l t r a t e  and washings were caobined wi th  t h e  

crude ester s o l u t i o n  i n  a 3 - a f l a s k  f i t t e d  wi th  a d i s t i l l i n g  head and 

dropping funne l  and 865 m l  of 6N NaOH s o l u t i o n  was added dropwise,  with 

vigorous s t i r r i n g .  Heat ing was a p p l i e d  t o  d i s t i l l  a l coho l  u n t i l  t h e  

bumping became d i f f i c u l t  t o  c o n t r o l ;  r o t a r y  evapora t ion  was t h e n  used 

t o  c o n c e n t r a t e  t h e  sodium s a l t  t o  a t h i c k  s l u r r y .  While s t i r r i n g  and 

c o o l i n g  i n  an  ice b a t h ,  10 M H,SO, was added u n t i l  t h e  mixture  was 

s t r o n g l y  a c i d  (pH 1-2 ) .  The c rude  a c i d  was  s epa ra t ed  and t h e  aqueous 

l a y e r  was e x t r a c t e d  wi th  5 x 100 m l  of benzene (cyclopropanecarboxyl ic  

a c i d  is s o l u b l e  t o  t h e  e x t e n t  of about  3% i n  s a t u r a t e d  salt s o l u t i o n . )  

The s o l u t i o n  was d r i e d  by r e f l u x  under a Dean-Stark t r a p  and a f t e r  f i n a l  

d r y i n g  with D r i e r i t e  benzene was removed by d i s t i l l a t i o n  through a 

s h o r t  column. 

363 g (84%) of  11, bp. 89-9Q0/16 mu, lit.. 94-95"pO m. 

The r e s i d u e  was d i s t i l l e d  a t  reduced p r e s s u r e  t o  g i v e  
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