/ARRAY

BIOPHARMA

Charged Thiamine Mimetics
Inhibitors of Enzyme Transketolase

Indrani Gunawardana?l, Josh Ballard?, Bryan Bernat!, Steven A. Boyd?!, Barb Brandhuber!, Kevin Condroski', Jason De Meese!, Walter DeWolf?,
Stephen S. Gonzales!, May Han?, Tomas Kaplan?, Yvan Le Huerou?, Christine Lemieux?, Todd Romoff!, Darin Smith!, Francis Sullivan?, Allen
Thomas, Solly Weiler?, S. Kirk Wright?, Guy Vigers! (1) Array BioPharma, 3200 Walnut St., Boulder, CO 80301;

Abstract

Thiamine antagonists have been implicated as anti-tumor agents. In
particular, inhibition of the thiamine-utilizing enzyme transketolase (TK)
has been linked with diminished tumor cell proliferation (Boros, et al.
Cancer Res. 1997, 57(19), 4242). Using structure-aided design, we
synthesized thiamine mimetics which are highly potent TK inhibitors both
in vitro and in vivo. In addition to optimizing for TK inhibition, we desired
thiamine mimetics which could achieve cell penetration via passive
diffusion or thiamine transporters (ThTrl and ThTr2). Once inside the
cell, such mimetics should be diphosphorylated by thiamine
pyrophosphokinase (TPPK) to enable binding interactions with TK. To
achieve these goals, optimization for multiple protein targets (i.e. TK,
TPPK, and ThTrl/ThTr2) was required. Synthesis and SAR of thiamine
mimetics with modifications of both the pyrimidine and thiazole rings will
be described.
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In vitro assays for thiamine
“pro-drug” mimetics

< APO-TK (binding to thiamine-free transketolase)
Requires pyrophosphate or pyrophosphate mimic

“TPPK (substrate for thiamine pyrophosphokinase)
Indirect; measures disappearance of NADH

“Coupled APO-TK/TPPK
Eliminates need to make pyrophosphate
Sufficient time allowed for complete PP formation

«»Cellular (inhibition of TK activity in HCT116 cells)
Indirect: measures disappearance of NADH
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Synthesis: A-Ring variations Synthesis: C-2'-Modifications
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Synthesis: B-ring variations
Homologated alcohol % "4-amino-N3-pyridyl” A-ring important for cell
ref-1 potency, less critical for TK binding
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C-2’ Modeling and SAR
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Ref-1: Rossen, T. et al, J. Med. Chem, 1990, 33, 2715-2720

1,2-Diol synthesis
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C-4 Modeling and SAR
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«Binds in totre same manner
as TPP

“*May be possible to pick up
additional H-bond or form a
salt bridge with Glu 389

Summary of SAR
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< Future: An understanding of the SAR of thiamine
mimetics will allow more potent inhibitors in the
future.
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