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Diversity Oriented Synthesis of Low Molecular Weight Acyclic
and Heterocyclic Compounds from Resin-bound Polyamides:

Application for Drug Discovery
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Drug discovery and development

High-throughput screening (HTS)




Solid Phase Synthesis of Heterocyclic Compounds from
Modified Resin-Bound Peptides
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Synthesis of [3,5,7]-1H-Imidazo[1,5a]imidazol-2(3H)-ones

R2
@) : \\
R H =3 POCI;, Dioxane I Vg
N N N 100°C, 18hours N
‘/ e H 5 O ‘—N y



Synthesis of [3,5,7]-1H-Imidazo[1,5a]imidazol-2(3H)-ones
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Solid-Phase Synthesis of Fused Tricyclic Imidazopyridoindole

1) Xaa coupling
R S

2) Acylation
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Solid-Phase Synthesis of Heterocyclic Compounds from Reduced
Acylated Amino Acids
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Solid Phase Synthesis of Heterocyclic Compounds from
Acylated Reduced Dipeptides
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Solid-Phase Synthesis of Trisubstituted Imidazolones




Solid-Phase Synthesis of Trisubstituted Bicyclic Guanidines
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Solid Phase Synthesis of Bis Heterocyclic Compounds

from Resin Bound Orthogonally Protected Lysine
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Solid-Phase Synthesis of Bis Heterocyclic Compounds
from Reduced Tripeptides

4 R O 4 Rs
\ [\
T
o H R, O




Pyrrolidine containing bis-heterocyclic compounds
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Synthesis of hexahydro-diimidazo[1,2-d:1',2'-g][1,4]diazepines
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Parallel Synthesis of Hexahydrodiimidazodiazepines Heterocyclic
Peptidomimetics and Their in Vitro and in Vivo Activities at x4 (MOR),
0 (DOR), and k (KOR) Opioid Receptors

Shainnel O. Eans, Michelle L. Ganno, Elisa Mizrachi, Richard A. Houghten, Colette T. Dooley,
Jay P. McLaughlin, and Adel Nefzi*
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Identification of potent and highly selective chiral tri-amine and
tetra-amine u receptors ligands
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Bioorg. Med. Chem. Lett. 2006, 16, 4331-4338.



Small-molecule XIAP inhibitors derepress downstream effector caspases and
induce apoptosis of acute myeloid leukemia cells

Bing Z. Carter, Marcela Gronda, Zhiliang Wang, Kate Welsh, Clemencia Pinilla, Michael Andreeff, Wendy D. Schober, Adel Mefzi,
Gregory R. Pond, Imtiaz A. Mawiji, Richard A. Houghten, John Ostresh, Joseph Brandwein, Mark D. Minden, Andre C. Schuh,

Richard A. Wells, Hans Messner, Kathy Chun, John C. Reed, and Aaron D. Schimmer
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Representative Small Molecular Libraries: Libraries for Probe, Hit and Lead Identification
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A versatile access to new macrocyclic oligoheterocycles (MOH)
Adel Nefzi® and Rodegar T. Santos
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Bioorg. Med .Chem. Lett. 2006, 16:3358-3361.



Synthesis of Proline Containing Cyclic Peptides

A versatile access to new macrocyclic oligoheterocycles (MOH)




Cyclic Multiple Heterocyclics from Proline Containing
Cyclic Peptides




Oligoheterocyclic Compounds
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(Ltilzation of N-Me-Alanine as a spacer: Alternation of two secondary amides and one tertiary amide)

1) BH3-THF
2) Pipendine
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Generation of resin-bound spacially separated pairs of secondary amines
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Oligoheterocyclic Compounds
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Hantzsch Based Macrocyclization Approach for the Synthesis
of Thiazole Containing Cyclopeptides
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Synthesis of Thiazole tethered Piperazine Library
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Thiazole Tethered Piperazine Libraries




Preclinical evaluation of thiazole piperazine and its analog as Alzheimers drugs
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Synthesis of polythiazole compounds

FmocNCS




Two-Steps Hantzsch Based Macrocyclization Approach for the Synthesis
of Thiazole Containing Cyclopeptides




Synthesis of Thiazole Containing Cyclopeptides
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J. Org. Chem. 2010, 75, 7939-7941
Tet. Lett. 2011, 52, 817-819



Synthesis of Macrocyclic Compounds via Thio-Methyl-
Thiazole as Analog of the Disulfide Bridge




Approximate three-dimensional chemical space
distribution of different cyclic peptides

MACCS keys



Synthesis of Thiazole Containing Cyclopeptides Application for the synthesis of
DAMGO and EnkephalinConstrained Analogs
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In vivo screening of series TPI-1924 and TPI-1936 compounds

Stability of 1924-10 in blood in vitro

AUC Ratio + SEM
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Positional Scanning:
Tetra-Peptide Library

X X X -NH;
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Kappa Receptor Binding Assay

Positional Most Active Number of
Library Residues Residues

OXXX-NH:2 DPhe, DNIe 2

XOXX-NH2 DPhe, DNal 2
XXOX-NH> DTrp, Dile, DNIe 3
XXXO-NH:> DArg, bCha 2




Kappa Receptor Selectivity
K 1) o

U69,593 DAMGO DSLET

Sequence ICso ("M)  IC, (AM)  ICs, (NM)

(oPhe)(pNal)(pNle)(pArg)-NH, 0.7 22,630 49,640




Combinatorial Chemistry: Libraries from Libraries, the Art of the
Diversity-Oriented Transformation of Resin-Bound Peptides and
Chiral Polyamides to Low Molecular Weight Acyclic and
Heterocyclic Compounds

Adel Nefzi, John M. Ostresh, Jongping Yu, and Richard A. Houghten*

The Journal of Organic Chemistry
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LET US MEET AGAIN..
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