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1.	
  Aldoses	
  and	
  ketoses:	
  open	
  
chain	
  structures	
  

Empirical	
  formula	
  CH2O	
  (hydrated	
  carbon)	
  
Contain	
  an	
  oxygen	
  atom	
  aBached	
  to	
  each	
  carbon	
  

Highly	
  funcConalized	
  

Linear	
  carbon	
  chain	
  

Aldehyde	
  at	
  C-­‐1	
  

Various	
  secondary	
  alcohol	
  

A	
  primary	
  alcohol	
  at	
  the	
  end	
  

primary	
  alcohols	
  at	
  both	
  ends	
  
Ketone	
  within	
  the	
  chain	
   2	
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1.1	
  Erythrose	
  and	
  therose	
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n	
  CHOH	
  groups,	
  2n	
  stereoisomers	
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1.2	
  Pentoses	
  and	
  hexoses	
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1.3	
  Other	
  monosaccharides	
  

9	
  



2	
  Ring	
  structure	
  of	
  monosaccharides	
  

2.1	
  Hemiacetals	
  and	
  lactols	
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2.2	
  Mechanism	
  of	
  the	
  reac>ons	
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BRIEF	
  REVIEW	
  OF	
  CYCLOALKANES	
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Ring	
  strain	
  











axial	
  and	
  equatorial	
  













Bulky	
  group	
  



A	
  value	
  -­‐-­‐-­‐-­‐	
  the	
  magnitude	
  of	
  the	
  
preference	
  (ΔG°)	
  to	
  equatorial	
  

Group	
   A	
  value	
   Group	
   A	
  value	
   Group	
   A	
  value	
  
D	
   0.006	
   NH2	
   1.23-­‐1.7	
   C6H11	
   2.2	
  
F	
   0.25-­‐0.42	
   N(CH3)2	
   1.5-­‐2.1	
   CH2Br	
   1.79	
  
Cl	
   0.53-­‐0.64	
   NO2	
   1.1	
   Si(CH3)3	
   2.5	
  
Br	
   0.48-­‐0.67	
   SH	
   1.21	
   CH=CH2	
   1.5-­‐1.7	
  
I	
   0.47-­‐0.61	
   SO2CH3	
   2.50	
   CHO	
   0.56-­‐0.8	
  
OH	
   0.60-­‐1.04	
   CH3	
   1.74	
   COCH3	
   1.0-­‐1.5	
  
OCH3	
   0.55-­‐0.75	
   C2H5	
   1.79	
   CO2

-­‐	
   2.0	
  
OC6H5	
   0.65	
   CH(CH3)2	
   2.21	
   CO2H	
   1.4	
  
OCOCH3	
   0.68-­‐0.87	
   CF3	
   2.4-­‐2.5	
   CO2CH3	
   1.2-­‐1.3	
  
OSi(CH3)2	
   0.74	
   C6H5	
   2.8	
   CH(CH3)3	
   4.7-­‐4.9	
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ΔGeq°	
  =	
  Aipr	
  +	
  ΔGHB°	
  -­‐2AOH	
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2.3	
  Posi>on	
  of	
  equilibria	
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Highest	
  part	
  of	
  chair	
  when	
  viewed	
  from	
  	
  
clockwise	
  numbered	
  face	
  

lowest	
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2.4	
  Ring	
  structure	
  of	
  other	
  carbohydrates	
  

Pyranose	
  structure	
  is	
  preferred	
  form	
  adopted	
  by	
  hexose	
  

Exist	
  in	
  water	
  as	
  mixtures	
  of	
  α-­‐	
  and	
  β-­‐anomers	
  

Usually	
  in	
  the	
  4C1	
  conformaCon	
  	
  

Altrose,	
  idose	
  and	
  talose,	
  which	
  would	
  have	
  several	
  OH	
  
in	
  axial	
  posiCons	
  in	
  this	
  form,	
  have	
  larger	
  amounts	
  of	
  the	
  
furanose	
  forms	
  present	
  at	
  equilibrium.	
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EXERCISES	
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