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A HIGH-DILUTION APPARATUS FOR THERMALLY UNSTABTE REACTANTS 

D. FBlrcaqiu 

Department of Chemistry, Princeton University, Princeton, N. J. 08540 

High-dilution technique is  used t o  favor an intramolecular reac- 

t i o n  over the competing intermolecular one, which would p reva i l  a t  higher 

concentration of reactants.  The t o t a l  volume is kept t o  p r a c t i c a l  limits 

by using an apparatus designed t o  allow ref luxing solvent t o  d i l u t e  the 

reactants .  However, i n  the assemblies described fo r  t h i s  t he  

reactant  being di luted comes i n  contact with hot solvent vapors and 

heated p a r t s  of the i n s t a l l a t i o n  before being dispersed i n t o  the react ing 

mixture. Such designs are unsuitable f o r  heat-sensit ive compounds. 

We have devised a simple high-dilution apparatus i n  which a 

thermally unstable compound can be added while cool t o  the ref luxing 

solut ion of t he  other reagent (or c a t a l y s t )  with negl igible  p r io r  con- 

tact with hot vapors o r  heated p a r t s  of the apparatus. The apparatus 

sketched i n  the Figure consis ts  of t h ree  par ts :  the co l l ec to r  of ref lux-  

ing solvent made of glass  (A), the mixing chamber (B) a l s o  made of glass,  

and the metal tube (C) 

KovarIPyrex seals which end with spherical  j o i n t s  No. 1819 ( the  dimen- 

sions i n  the  f igure are given i n  mu) 

4 outer necks of a three-necked f l a s k  and are connected by tube C. 

assembly, viewed fram above, is shown i n  D. 

with semi-ball type clamps. 

3 (3 mu O.D., 1 mn I .D. ,  350 mu long) welded t o  

Par ts  A and B are mounted on the 

The 

Tube C is kept i n  place 
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A H I G H - D I L U T I O N  APPARATUS FOR THERMALLY U N S T A B L E  REACTANTS 

A r e f lux  condenser i s  placed a t  the top of A, and the heat- 

s ens i t i ve  reactant  i s  added from the dropping funnel attached t o  B. 

Although the tube C could a l s o  be constructed from glass,  we found metal 

t o  have d e f i n i t e   advantage^.^ A copper tube has excel lent  heat t r ans fe r  

properties.  

room temperature. 

o r  it can be sprayed with cold water. 

the metal diminishes the r i s k  of breaking and allows the  use of the 

assembly on f lasks  of various s i zes .  

i n  a cooling bath and i ts  content can be magnetically s t i r r e d .  

syphon a t  the  bottom of B ensures a good flow through the narrow tube 

(C) and complete drainage of B. 

various ways, g.g., by varying the  dropping rate of reactant  i n to  B and 

of solut ion from B i n t o  the react ion f lask.  

t o t a l  ref lux by shut t ing off  completely p a r t s  B and C. 

The solvent col lected i n  A enters  B a t ,  o r  s l i g h t l y  above, 

For even b e t t e r  cooling, a i r  may be blown on tube C 

In  addition, the f l e x i b i l i t y  of 

The mixing chamber B can be kept 

The 

The d i lu t ion  r a t i o  can be adjusted i n  

The stopcock i n  A5 allows 

The apparatus was employed fo r  the synthesis of five-membered 

r ing ketones by copper salt  catalyzed decomposition of diazoketones. 

In  one case, the y i e ld  of cyclized product was increased from 10% t o  55% 

using t h i s  high-dilution assembly, while the intermolecular react ion 

(dimerization of the ketocarbene) was  reduced from 42% t o  1-28. 
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