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A SIMPLIFIED APPARATUS FOR GENERATION OF DIAZOMETHANE 

Submitted by Mi los  Hudlicky 
(611182) 

Department of Chemistry 
V i r g i n i a  Po ly techn ic  I n s t i t u t e  and S t a t e  U n i v e r s i t y  
Blacksburg, V i r g i n i a  24061, USA 

I n  1980, a new a p p a r a t u s  f o r  l a b o r a t o r y  p r e p a r a t i o n  of  diazomethane 

I ts  main f e a t u r e  was a spe- w a s  d e s c r i b e d  by t h e  au tho r  of  t h i s  paper. '  

c i a l  Dry I c e  r e f l u x  condenser f i t t e d  w i t h  a TeflonR s topcock  and an over- 

f low t r a p .  The a p p a r a t u s  w a s  adopted and is be ing  manufactured by Ald r i ch  

Chemical Company, which i s  now o f f e r i n g  a mic roappa ra tus  f o r  t h e  prepara-  

t i o n  of s m a l l  amounts of diazomethane. The u s e  of t h e  f a i r l y  expens ive  

s p e c i a l  Dry I c e  r e f l u x  condenser i n  t h e  a forement ioned  a p p a r a t u s  can  be  

avoided i n  a modi f ied  appa ra tus  which i s  shown i n  F ig .  1 and which can  be  

assembled from conven t iona l  ground g l a s s  equipment (Kem K i t ) .  

The a p p a r a t u s  c o n s i s t s  of a 1 2 5  m l  ground g l a s s  Erlenmeyer f l a s k  

immersed i n  a water b a t h  and f i t t e d  w i t h  a Tef lonR coa ted  magnet ic  stir- 

r i n g  b a r .  A Y p i e c e  i n s e r t e d  i n t o  t h e  neck of t h e  f l a s k  ho lds  a p r e s s u r e -  

e q u a l i z i n g  s e p a r a t o r y  funne l  and a n  a d a p t e r  connected by means of Tygon R 

tub ing  t o  a Dry I c e  t r a p  immersed i n  a Dry Ice-ace tone  b a t h  i n  a D e w a r  

f l a s k  and p r o t e c t e d  from m o i s t u r e  by a Dr ie r i te  guard tube .  The ground 

g l a s s  j o i n t s  should  be l i g h t l y  g reased  and shou ld  n o t  b e  moved o r  r o t a t e d  

d u r i n g  t h e  o p e r a t i o n .  The procedure  f o r  t h e  p r e p a r a t i o n  of diazomethane 

is  e s s e n t i a l l y  t h e  same as d e s c r i b e d  i n  t h e  l i t e r a t u r e .  

Caut ion .  Diazomethane i s  t o x i c  and p o t e n t i a l l y  hazardous  ( s e e  warn ing  i n  

192 

r e f .  1 ) .  I t  i s  e s s e n t i a l  t o  g r e a s e  a l l  t h e  ground g l a s s  j o i n t s  when t h e  

a p p a r a t u s  i s  assembled and n o t  t o  move them d u r i n g  t h e  o p e r a t i o n .  
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Sc ra t ched  and e t ched  f l a s k s  and a l l  s h a r p  edges  must b e  avoided  ( g l a s s  

t u b e s  used  must be  f lame-pol i shed) .  

t o  s t r o n g  l i g h t ,  and t h e  o p e r a t i o n  shou ld  b e  c a r r i e d  o u t  behind  a g l a s s  

s h i e l d  o r  a hood door  w i t h  s a f e t y  g l a s s .  

g l o v e s  and f a c e  s h i e l d  o r  s a f e t y  gogg les  d u r i n g  t h e  whole procedure .  

The a p p a r a t u s  should  n o t  be  exposed 

It i s  i m p e r a t i v e  t o  wear rubbe r  
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A s o l u t i o n  of 21.4 g (0.1 mol) of Diaza ldR (Ald r i ch  Tradename) i n  

125 ml of e t h e r  i s  added dropwise i n t o  a s t i r r e d  s o l u t i o n  of 9 g (0.136 

mol) of commercial potassium hydroxide" i n  1 5  m l  of water,  35 m l  of 

C a r b i t o l  ( d i e t h y l e n e  g l y c o l  monoethyl e t h e r )  and 10 ml of e t h e r  wh i l e  t h e  

w a t e r  b a t h  is  hea ted  t o  60"-70". When a l l  t h e  s o l u t i o n  has  been added, an 

a d d i t i o n a l  p o r t i o n  of 30 m l  of e t h e r  is  added from t h e  s e p a r a t o r y  funne l  

i n t o  t h e  f l a s k  and h e a t i n g  i s  cont inued  u n t i l  no more e t h e r  d i s t i l s .  The 

e t h e r e a l  s o l u t i o n  i s  c o l l e c t e d  i n  a Dry I c e  t r a p  wi thou t  any l o s s  of 

diazomethane o r  e t h e r .  The whole o p e r a t i o n  r e q u i r e s  30-45 minutes  and 

about 0.5 kg of Dry I c e .  I f  a graduated  Dry Ice t r a p  is used ,  t h e  d e s i r e d  

amount of t h e  e t h e r e a l  s o l u t i o n  o f  diazomethane can be  measured d i r e c t l y  

i n t o  r e a c t i o n  v e s s e l s  f o r  subsequent r e a c t i o n s .  Approximately 60% y i e l d  

of diazomethane based on Diaza ld  w a s  ob ta ined  i n  a series of experiments.  

The advantage of t h e  appa ra tus  desc r ibed  i n  t h i s  paper  over  t h a t  

R 

desc r ibed  i n  Organic Syntheses2 i s  i n  t h e  more complete and f a s t e r  con- 

densa t ion  of t h e  diazomethane s o l u t i o n .  T h i s  s h o r t e n s  cons ide rab ly  t h e  

t i m e  necessa ry  f o r  g e n e r a t i o n  of l a r g e r  amounts of diazomethane. Compared 

wi th  t h e  a u t h o r ' s  appa ra tus  desc r ibed  earlier, '  t h e  p r e s e n t  des ign  does  

n o t  r e q u i r e  s p e c i a l  equipment b u t  can  be  improvized from c u r r e n t  l abora -  

t o r y  p a r t s .  The use  of Dry I c e  t r a p s  of d i f f e r e n t  volumes makes t h e  pro- 

cedure  s u i t a b l e  f o r  t h e  g e n e r a t i o n  of 0.02-0.2 mol of diazomethane. 

REFERENCES 

1. M. Hudlicky, J. Org. Chem., 45, 5377 (1980). 

2 .  T .  J. D e  Boer and H. J. Backer,  Org. Syn. Co l l .  Vol. 6, 250 (1963). 

*Commercial po tass ium hydroxide  i s  a hemihydrate which c o n t a i n s  85-86% of 
KOH . 
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