




























































ELUCIDATION OF GLUCOSE MOLECULE 
By analysis of   the molecular formula of glucose is found to C6 H12 O6. 
  
 Glucose forms oxime with hydroxymine  and cyanohydrin with HCN  and with 
phenyl hydrazine yielding a phenyl hydrozone.  
All these reaction indicates the presence of carbonyl (C=O) group. which may 
either aldehyde and ketones. 
  
On mild oxidation with bromine water or tollens reagent glucose gives gluconic 
acid, a penta hydroxyl mono carboxylic acid containing six carbon atom. This 
indicates the presence of an aldehyde group because only one aldehyde can be 
oxidised so early to a carboxylic acid with some number of carbon atom. 
 

 

  

 



 
Further oxidation of gluconic acid yield a carboxylic acid . The same 
dicarboxylic acid is obtained o oxidation of glucose with dilHNO3  while 
one of the COOH group must have come from the CHO group. The 
second group must have been generated by the oxidation of primary 
alcoholic group. (CH2OH).  This indicates the presence of a primary 
alcoholic group.  
 
  
 
  
 
 
 
On heating  with concentrated hydroiodic acid and red phosphorous 
glucose forms n – hexane . this indicates the glucose has a straight 
chain of sixcorbon atom. 
                      P/ H2 I 
C6 H12 O6                          CH3  - CH2  - CH2 – CH2 – CH2- CH3 
  
  



On acetylation  with acetic anhydride, glucose 
yields a penta acetate derivative consuming the 5 
molar equivalent of acetic anhydride.  
This show the presence of 5 hydroxy group in 
glucose, all of which must be attached to different 
corbon atom 
 
 
 
 
 



Though the open chain structure of glucose  account for 
most of its properties, it does not account for the 
following 
  
Glucose does not give some typical reaction of normal aldehyde, neither 
does it restore the pink colour of Schiff reagent, nor does it form 
addition product with sodium bisulphate or ammonia.  
  
 Glucose pent acetate does not react with hydroxalamine this show the 
absence of free aldehyde group. 
  
There are two stereoisomeric forms of glucose the first is obtained by 
recrystallization from methanol and has a melting  point of 1460 c. 
Second is obtained by recrystallization from water at temperature 
above 980 c and as a melting point of 150o C. these two form are called 
the α and β form of glucose.  
 



Both the α    and β form of glucose  undergo the mutarotation . the 
initial specific rotation of the α  form ios +112 . 2 while that of the β 
form is + 18. 7 The solution of the forms gradually attain are 
equilibrium specific rotation  of+ 52.7.  
  
  
Glucose reacts with methanol in the presence of anhydrous HCl to 
form the  two isomeric methyle glucosides.  
These suggest that  the CHO Group in glucose is not free but tied up 
in  combination with one of the (OH) group.  
In  order to explain the above the facts , the cyclic or ring structure 
is assigned  to glucose, the ring structure of glucose involves an intra 
molecular hemiacetal.  By  interation between the CHO group and OH 
group at C5. 
  
  
  
  
 





































CONVERSION OF GLUCOSE INTO FRUCTOSE:  
 
Glucose is first converted into its osazone using 
exess phenylhydrazine .then osazone is hydrolysed 
with  HCl to yield the osone which contain both an 
aldehyde and a keto group. The reduction with zinc 
and acetic acid the aldehyde group of osone is 
reduced to primary alcohol (CH2O H) Group while 
the keto group is left unaffected, fructose is 
obtained.  
 
 
 





FRUCTOSE 
  

CONVERSION OF FRUCTOSE TO GLUCOSE: 
 
Fructose is reduced with hydrogen in the presence of 
nickel,  glucitol  formed.  Glucitol is oxidized with dil HNO3 
to a monocarboxylic acid .this on heating gives a  lactone, 
which on reduction  with sodium bromo hydride or sodium  
amalgam in slightly  acidic medium yields glucose.   
 




















