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-‐  There	  are	  a	  number	  of	  biologically	  acGve	  compounds	  that	  have	  the	  oxindole	  
	  framework	  with	  a	  hydroxy-‐bearing	  tetrasubsGtuted	  stereogenic	  center	  at	  C3	  
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-‐  SARs	  showed	  that	  stereochemistry	  at	  C3	  has	  a	  considerable	  influence	  in	  	  
the	  biological	  acGvity	  of	  these	  compounds	  

3-‐Subs6tuted	  3-‐Hydroxyoxindole	  Framework	  in	  Biological	  Ac6ve	  
Compounds	  
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Previously	  Reported	  Strategies	  
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Previously	  Reported	  Methods	  –	  Intramolecular	  Aryla6on	  
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Previously	  Reported	  Methods	  –	  Hydroxyla6on	  
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Title	  Paper	  -‐	  Introduc6on	  	  

-‐  Unprecedented	  strategy	  to	  access	  3-‐subsGtuted-‐3-‐hydroxyoxindoles	  in	  excellent	  
enanGoselecGviGes	  

-‐  	  Use	  of	  3-‐hydroxyoxindole	  to	  explore	  its	  nucleophilicity	  
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Understanding	  the	  Reac6vity	  of	  Dioxindole	  

Entry	   Base	   Yield	  (%)	  (isa6de)	  

1	   DABCO	   39	  

2	   quinine	   37	  
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Catalyst	   Solvent	   Conversion	  (%)	  
or	  	  yield	  (%)	  (1	  +2)	  

	  dr	  
(1:2)	  

ee	  (1/2)	  

A	   THF	   82a	   1:1	   90/90	  

A	   Acetone	   87b	   1:1	   97/97	  
	  
a	  ReacGon	  with	  20	  mol%	  of	  benzoic	  acid	  
b	  Yield	  of	  1	  and	  2	  

Understanding	  the	  Reac6vity	  of	  Dioxindole	  

1.2	  equiv	  
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Entry	   Catalyst	  
(mol%)	  

Addi6ve	  
[(mol%)]	  

Aldehyde	  
(equiv)	  

Yield	  (%)
(isa6de)	  

Yield	  (%)	  
(1	  +2)	  

ee	  (1/2)	  

1	   5	   -‐	   -‐	   11	   -‐	   -‐	  

2	   5	   -‐	   1.2	   6	   24	   96/97	  

3	   5	   2-‐FBA	  (5)	   1.2	   <5	   85	   97/97	  

4	   1	   2-‐FBA	  (1)	   1.2	   12	   <5	   n.d.	  

5	   1	   2-‐FBA	  (50)	   1.2	   -‐	   99	   97/97	  

6	   0.5	   2-‐FBA	  (50)	   1.2	   -‐	   81	   97/97	  

dr:	  1.4:1	  to	  1:1	  
concentra6on:	  0.6	  M	  in	  acetone	  

Understanding	  the	  Reac6vity	  of	  Dioxindole	  



01/07/2012	   Elisa	  Farber	  -‐	  Wipf	  Group	   13	  

Aldehyde	  Scope	  

Entry	   R	   Yield	  (%)	  (1	  +2)	   ee	  (1/2)	  

1	   Ph	   98	  (43/55)	   97/97	  

2	   4-‐MeOPh	   63	  (24/39)	   97/98	  

3	   4-‐NO2Ph	   89	  (47/42)	   88/92	  

4	   2-‐NO2Ph	   92	  (43/49)	   94/98	  

5	   4-‐ClPh	   93	  (39/54)	   97/98	  

6	   2-‐furanyl	   65	  (30/35)	   96/97	  

7	   3-‐thiophenyl	   91	  (38/53)	   99/99	  

8	   	  
	  
	  
	  

74	  (39/35)	   96/97	  

9	   CH=CHCH3	   79	  (29/50)	   89/97	  

10	   pentyl	   63	  (73/27)	   98/86	  

11	   CO2Et	   72	  (50/50)	   66/70	  
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Nucleophile	  Scope	  

Entry	   R1	   R2	  
	  

X	   Yield	  (%)	  (1	  +	  2)	   ee	  (1/2)	  

1	   Me	   H	   NH	   89	  (32/57)	   97/97	  

2	   CF3O	   H	   NH	   92	  (44/48)	   97/93	  

3	   Br	   H	   NH	   64	  (24/40)	   96/96	  

4	   H	   Br	   NH	   93	  (60/40)	   95/95	  

5	   H	   H	   NMe	   67	  (39/28)	   90/94	  

6	   H	   H	   NBn	   92	  (52/48)	   95/95	  

7	   t-‐Bu	   t-‐Bu	   O	   72	  (30/42)	   96/97	  
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Proposed	  Cataly6c	  Cycle	  
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Spiro	  Oxindole	  γ-‐Butyrolactones	  to	  3-‐Hydroxyoxindoles	  
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Applica6on	  of	  the	  New	  Synthe6c	  Method	  

Overall	  yield:	  15%	  
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Conclusion	  

-‐  Befer	  understand	  the	  reacGvity	  of	  dioxindole	  –	  exploring	  its	  nucleophilicity	  
	  

-‐  The	  syntheGc	  method	  was	  uGlized	  to	  prepare	  3-‐subsGtuted-‐3-‐hydroxyoxindoles	  with	  

high	  enanGomeric	  excess	  and	  maremycin	  A	  

	  

-‐  Future	  Work:	  

²  ApplicaGons	  in	  other	  catalyGc	  asymmetric	  transformaGons	  including	  the	  syntheses	  of	  

other	  enanGoenriched	  3-‐subsGtuted-‐3-‐hydroxyoxindoles	  


