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Lab	
  #3	
  –	
  Oxidation	
  of	
  Betulin	
  Monoacteate	
  
	
  

	
   In	
  this	
  lab	
  you	
  will	
  oxidize	
  the	
  betulin-­‐28-­‐acetate	
  1	
  prepared	
  in	
  the	
  previous	
  
lab	
  to	
  the	
  A-­‐ring	
  ketone	
  2,	
  by	
  using	
  the	
  Dess-­‐Martin	
  periodinane	
  oxidation	
  protocols	
  
(Scheme	
   1).	
  1 	
  	
   While	
   numerous	
   procedures	
   are	
   available	
   for	
   the	
   oxidation	
   of	
  
secondary	
  alcohols	
  to	
  ketones,	
  this	
  procedure	
  can	
  be	
  completed	
  within	
  a	
  reasonable	
  
time	
  frame	
  (one	
  hour	
  or	
  less),	
  does	
  not	
  produce	
  noxious	
  byproducts	
  (as	
  with	
  Swern	
  
oxidations),	
  and	
  has	
  protocols	
  adapted	
  for	
  undergraduate	
  labs	
  as	
  reported	
  in	
  the	
  J.	
  
Chem.	
   Ed.	
   The	
   procedures	
   below	
   should	
   be	
   scaled	
   according	
   to	
   the	
   amount	
   of	
  
monoacetate	
  1	
  you	
  have	
  available.	
  	
  
	
  
	
  

	
  
	
  

	
  
Dess-­‐Martin	
  Periodinane	
  (DMP)	
  Oxidation.	
  2	
  

	
   In	
  a	
  100	
  mL	
  round	
  bottom	
  flask	
  equipped	
  with	
  a	
  magnetic	
  stirrer,	
  place	
  Dess-­‐
Martin	
  periodinane	
  reagent	
   (3.3	
  mmol),	
  and	
  dissolve	
   in	
  methylene	
  chloride	
   (DCM,	
  
10	
  mL).	
   In	
   a	
   beaker,	
   dissolve	
  1	
   (3	
  mmol)	
   in	
   10	
  mL	
   of	
   DCM,	
   then	
   slowly	
   add	
   this	
  
solution	
  to	
  the	
  DMP	
  solution	
  with	
  stirring.	
  Continue	
  to	
  stir	
  the	
  reaction	
  mixture	
  at	
  
room	
  	
  temperature	
  (rt)	
  for	
  30	
  minutes,	
  or	
  until	
  TLC	
  shows	
  the	
  reaction	
  is	
  complete	
  
(find	
  a	
  solvent	
  system	
  based	
  on	
  what	
  you	
  know	
  about	
  the	
  relative	
  polarity	
  of	
  1	
  and	
  
2,	
   using	
   past	
   TLC	
   solvent	
   systems	
   for	
   Experiemnts	
   1	
   and	
   2	
   as	
   a	
   starting	
   points).	
  
Dilute	
  the	
  reaction	
  mixture	
  with	
  diethyl	
  ether	
  (50	
  mL),	
  then	
  quench	
  the	
  reaction	
  by	
  
pouring	
  the	
  mixture	
  into	
  a	
  250	
  mL	
  beaker	
  containing	
  saturated	
  sodium	
  bicarbonate	
  
solution	
  (15	
  mL)	
  with	
  sodium	
  thiosulfate	
  (2.5	
  g).	
  Stir	
  for	
  15	
  minutes.	
  	
  
	
   Transfer	
  the	
  mixture	
  to	
  a	
  separatory	
  funnel	
  and	
  allow	
  the	
  layers	
  to	
  separate,	
  
then	
  discard	
  the	
  aqueous	
  layer.	
  Wash	
  the	
  organic	
   layer	
  with	
  water,	
   then	
  saturated	
  
brine.	
  Separate	
  the	
  layers,	
  and	
  transfer	
  the	
  organic	
  layer	
  to	
  an	
  Erlenmeyer	
  flask	
  and	
  
dry	
   over	
  MgSO4.	
   After	
   drying	
   the	
   combined	
   ether	
   extracts	
   with	
  MgSO4,	
   filter	
   and	
  
remove	
   the	
   solvent	
   in	
  vacuo.	
  Take	
  a	
  TLC,	
   and	
   record	
   IR	
  and	
  NMR	
  spectra	
  of	
   your	
  
product.	
  
	
   	
  
Pre-­‐lab	
  questions	
  :	
  

1) What	
  is	
  the	
  mechanism	
  of	
  the	
  oxidation?	
  
2) How	
  is	
  Dess-­‐Martin	
  reagent	
  prepared?	
  
3) What	
  is	
  the	
  oxidation	
  state	
  of	
  iodine	
  in	
  the	
  Dess-­‐Martin	
  reagent?	
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4) What	
  is	
  the	
  role	
  of	
  the	
  sodium	
  thiosulfate	
  solution?	
  
5) Would	
   you	
   expect	
   2	
   to	
   be	
   more	
   or	
   less	
   polar	
   than	
   1?	
   Based	
   on	
   your	
  

experience	
  with	
  betulin	
  and	
  derivatives,	
  what	
  would	
  be	
  a	
  good	
  TLC	
  solvent	
  
system?	
  

	
  

NOTES:	
  

1) This	
  reaction	
  has	
  worked	
  well	
  with	
  both	
  freshly	
  prepared	
  Dess-­‐Martin	
  reagent,3	
  
and	
  commercially	
  available	
  DMP.	
  

2) Attempts	
   to	
   adopt	
   the	
   calcium	
   hypochlorite	
   oxidation4	
  for	
   this	
   reaction	
   were	
  
only	
  partially	
  successful,	
  with	
  roughly	
  a	
  50%	
  conversion	
  after	
  four	
  hours.	
  

3)	
   CAUTION:	
   Dess	
   Martin	
   reagent	
   has	
   been	
   reported	
   to	
   explode	
   upon	
   improper	
  
handling.5	
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