
Synthesis of  Hydantoin, Benzodiazepine‐ and Piperazinedione‐ 
Fused Tricyclic Compound Library 

Dimas Paz, Ph.D. 
Wipf Group Research Topic Seminar 

15 January 2011 

1 

Dimas Paz @ Wipf Group Page 1 of 47 2/28/2011



2 

Hydantoin, Benzodiazepine‐ and Piperazinedione 
Biologically AcAve 

Tetrahedron Le,. 2006, 47, 6099 

Eur. J. Org. Chem. 2005, 610 

Org. Biomol. Chem. 2004, 2, 2415 

Angew. Chem. Int. Ed. 2003, 42, 2379 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These heterocycles are present in a variety of biologically acIve 
compounds. 

Skeleton similar to those of tricyclic thrombin inhibitors. 

Hydantoin, Benzodiazepine‐ and Piperazinedione 
Fused Tricyclic Compound 

Overview and Biological Importance 

Org. Biomol. Chem., 2004, 2, 1339 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Hydantoin, Benzodiazepine‐ and Piperazinedione Scaffolds 

The structure of piperazinedione is parIally related to  
diketopiperazine‐based inhibitors of human hormone‐ 
sensiIve lipase. 

J. Med. Chem. 2003, 46, 1120 
4 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Hydantoin, Benzodiazepine‐ and Piperazinedione Scaffolds 

Benzodiazepinedione contains a privileged benzodiazepine 
Moiety that has a wide range of pharmaceuIcal uIliIes. 

Synthesis 2003, 1707 
Chem. Rev. 2003, 103, 893  5 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Fluorous Diversity‐Oriented Synthesis of  
Hydantoin, Benzodiazepine‐ and Piperazinedione  

Compound Library 

Eur. J. Org. Chem. 2006, 2055 
J. Comb. Chem. 2006, 8, 687 
J. Comb. Chem. 2009, 11, 452 

6 

D.P. Curran.;  Zhang and et. al. 
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Fluorous Synthesis Advantages 

Fluorous synthesis is highly efficient soluIon‐phase synthesis technology. It employs 
perfluoroalkyl (RF) groups as “phase tags” to facilitate reacIon mixture separaIon. 

CharacterisIcs: 

1 This technology has been applied to parallel and mixture synthesis of small molecules, 
pepIdes, oligosaccharides, and others biomolecules. 

2 Fluorous molecules can be separated by the fluorous as well as convenIonal methods 
such as chromatography, disIllaIon and recrystallizaIon. 

3 Can be monitored by convenIonal analyIcal methods such as TLC, HPLC, IR  and NMR. 

4 Good compaIbility with other syntheIc techniques such as microwave and  
mulIcomponent reacIons. 

Chem. Rev. 2009, 109, 749 
Chem. Rev. 2004, 104, 2531 

Arkivoc 2004, 101 
Aldrichm. Acta 2006, 39, 3 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Synthesis of the Bicycle Proline Intermediates 

PreparaIon of fluorous amino esters. 

Eur. J. Org. Chem. 2006, 2055 
J. Comb. Chem. 2006, 8, 687 
J. Comb. Chem. 2009, 11, 452  Chem. Rev. 2005, 105, 2765  8 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Synthesis of fluorous proline by one‐pot three component [3+2] 
cycloaddiIon reacIon. 

Eur. J. Org. Chem. 2006, 2055 
9 

Synthesis of the Bicycle Proline Intermediates 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Stereochemistry of Bicycle Proline Intermediate 
Single‐Crystal X‐ray DiffracAon 

Org. Le,. 2001, 3, 3491 

Eur. J. Org. Chem. 2006, 2055 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Fluorous Synthesis of Hydantoin 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Stereochemistry of Hydantoin – Single‐Crystal X‐ray DiffracAon 

12 

Eur. J. Org. Chem. 2006, 2055 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Fluorous Synthesis of Benzodiazepinedione 

Eur. J. Org. Chem. 2006, 2055 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Fluorous Synthesis of Piperazinedione 

14 
J. Comb. Chem. 2009, 11, 452 

D.P. Curran.;  Zhang and et. al. 
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15 J. Comb. Chem. 2009, 11, 452 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Fluorous Synthesis of 90‐ Compound Library of Piperazinedione 

J. Comb. Chem. 2009, 11, 452  16 

Dimas Paz @ Wipf Group Page 16 of 47 2/28/2011



Synthesis of Fluorous Proline Intermediates 

17 

Methyl – Methyl Series 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Synthesis of Fluorous Proline Intermediates 

19 

Methyl – Phenyl Series 

J. Comb. Chem. 2009, 11, 452 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Synthesis of Fluorous Proline Intermediates 

21 

Methyl – Ester Series 

J. Comb. Chem. 2009, 11, 452 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Synthesis of Fluorous Proline Intermediates 

23 

Phenyl – Methyl Series 

J. Comb. Chem. 2009, 11, 452 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Synthesis of Fluorous Proline Intermediates 

25 

Phenyl – Phenyl Series 

J. Comb. Chem. 2009, 11, 452 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Synthesis of Fluorous Proline Intermediates 

27 

Phenyl – Ester Series 

J. Comb. Chem. 2009, 11, 452 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Piperazinedione ‐ Biological AcAviAes 

•  63 compounds have been submieed to the NIH repository and evaluated in several 
   high‐throughput screening progams. 

•  6 compounds showed acIviIes against Schistosoma Mansoni. 

•  2 compound showed inhibitors of Bacillus subNlis Sfp phosphopantetheinyl  
   transferase (PPTase). 

•  1 compound showed acIve against Parkinson’s disease (5’UTR protein ).  

hep://pubchem.ncbi.nlm.nih.gov/ 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Piperazinedione ‐ Biological AcAviAes 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Current Strategy and ObjecAves 

•  Synthesized of a piperazinedione – compound library 
•  To store the collecIon of compounds UPCMLD 
•  Future biological assay 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Current Work 

PreparaIon of the bicycle proline derivaIve – Furyl series 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Current Work 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Current Work 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Current Work 

41 

PreparaIon of the bicycle proline derivaIve – Cinnamyl series 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Current Work 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Current Work 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Current Work 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Current 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