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all at once to 500 g of ice. The aqueous solution was extracted with two 300 mL 

portions of ether. The combined ethereal extracts  were washed with brine, 

saturated aqueous sodium bicarbonate solution, brine and were dried (MgSOq). 

Removal of the solvent afforded 1.6 g of an orange oil which was chromatographed 

on 140 g of Alcoa neutral alumina eluting with 21 pentane-diethyl ether to  give 0.87 

g (61%) of 3,3,4,lctetramethylcyclopentanone u_>' as a white solid, mp. 125-127'; 

Rf  0.47 (in 21 pentane-diethyl ether). 

NMR: 6 1.05 (s, 12H), 2.21 (s, 4H); C-13-NMR: 6 24.02, 40.32, 52.61, 190.73 (very 

small, G O ) ;  IR (mull) 1745 cm-1; mass spectrum, Calcd. for C9H160 m/e 140.1201, 

found m/e 140.1198. 
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D i f f i c u l t i e s  w i t h  t h e  procedure o f  Riemschneider and 

Kotzsch [Monatsh. Chem., I 9 0 ,  787  ( 1 9 5 9 ) ]  f o r  t h e  s y n t h e s i s  of 

monoal lyl  e t h y l e n e  g l y c o l s  w e r e  immediately appa ren t .  Prep- 

a r a t i o n  of  t h e  sodium s a l t  of t h e  g l y c o l  w a s  accomplished by 

a d d i t i o n  of sodium t o  excess  g l y c o l  under  to luene .  Removal 

of t h e  t o l u e n e  r e q u i r e d  r epea ted  t r i t u r a t i o n s  w i t h  e t h e r .  
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T h i s  a l lowed f o r  i n t r o d u c t i o n  of  w a t e r  vapor  and  d i m i n i s h e d  

t h e  y i e l d s .  P u r i f i c a t i o n  by d i s t i l l a t i o n  t h r o u g h  a Widmer 

column worked w e l l  enough € o r  2 - a l l y l o x y e t h a n o l ;  t h e  h i g h e r  

homologs were n o t  i s o l a t e d  a s  e f f i c i e n t l y .  The m o d i f i e d  pro-  

c e d u r e  o u t l i n e d  below avoided  such  d i f f i c u l t i e s .  

EXPERIMENTAL SECTION 

Sodium ( 2 3  g ,  1 mol) was c u t  i n t o  s m a l l  chunks under  t o l -  

uene. Pieces w e r e  added t o  1 0  mol o f  t h e  g l y c o l  under  n i t r o -  

gen. I f  n e c e s s a r y  t h e  s o l u t i o n  w a s  warmed t o  50° t o  i n i t i a t e  

t h e  r e a c t i o n .  Sodium p i e c e s  w e r e  added a t  a r a t e  t o  keep  t h e  

p o t  t e m p e r a t u r e  between 50° and looo. 

a l l y 1  bromide (86.5 m l ,  1 m o l )  was added and s t i r r e d  f o r  48 

h r s .  The s o l u t i o n  w a s  d i l u t e d  t o  t w i c e  i t s  volume w i t h  water 

A f t e r  c o o l i n g  below 70° ,  

and c o n t i n u o u s l y  e x t r a c t e d  € o r  7 days w i t h  5 0 %  2 , 2 , 4 - t r i m e t h y l -  

p e n t a n e  i n  benzene. A f t e r  e v a c u a t i o n  o f  t h e  s o l v e n t s ,  t h e  

r e s i d u e  w a s  p u r i f i e d  by s h o r t - p a t h  d i s t i l l a t i o n  (see TABLE). 

TABLE. Y i e l d s  f o r  Monoal lyl  E t h y l e n e  Glycol  Oligomers  

0 b 
Compounda % Y i e l d  (lit.b) bp (mmHg) L i t .  

CH2=CHCH20CH2CH20H 87 ( 9 9 )  159 159 

CH2'CHCHz (OCH2CH2 2 0 H  7 8  (88)  73 ( . 2 0 )  106 (10) 

C H ~ = C H C H ~  ( o c H ~ C H ~ )  3 0 ~  8 4  ( 6 3 )  1 0 1  ( . 2 5 )  9 2  ( . 4 )  

a. A l l  s p e c t r a l  a n a l y s e s  conf i rmed s t r u c t u r a l  a s s i g n m e n t s .  

b. See t e x t .  
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