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* Medicinal chemistry is performed with collaborators outside of UIC.
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SGF1 Variety of activities related to TB drug discovery

Not unique to our lab - several academic and government labs conduct a variety of TB drug discovery actitivies. Also, like ours, these

labs often collaborate with academic medicinal chemists either within their own institutes or outside. We do both.
Scott Franzblau, 1/10/2007
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Anti-TB natural products without follow up chemistry

Year/Author |Source Cmpd / class MIC (ug/mi)
99 Cantrell |Meliavolkensi triterpenes 4
09 Cantrell Ajuga remota Ergosterol ndoperoxide 1-2
00 Mangalindan | Agelas sp. Agelasine F 3
00 Konig sponges (ax)isonitriles 2
01 Wachter |essomanarescens | Saringosterol 0.25
03 R. triflora Diterpenes 4
Woldenmichel S.hematospermum | echerenol A 4
05 Ma Micromelium micromolide 1.5
05 Lall E. natalensis | 7-methyl juglone 0.5
05 Gutierrez-Lugo | T. multiflora Sterols 1.0
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Design, Synthesis, and SAR Studies
of Mefloquine-Based Ligands as
Potential Antituberculosis Agents

Sarva Jayaprakash™ Yasuyoshi lso,™ Baojie Wan,™
Scott G. Franzblau,™ and Alan P, Kozikowski*

CHEMISTRY EMASLING DRUG DESCOVERY
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COMMUNICATIONS

vivid dreams® Mefloguine and several of its analogues have
been reported to have antibacterial activity™® From a screen-
ing program carried out at the Walter Reed Army Institute of
Research, a series of mefloguine-related compounds with vari-
ous substitutions on the quinoline ring were found to be more
active than mefloguine itsell against gram-positive bacteria™
Although mefloquine derivatives are also known to act as
purine receptor U1 the only p yotic target of
meflogquine identified to date is an FyFH* ATPase in Strepro-
COCCUs pReumania The crystal structures of the rotor of the
V-type and Ftype Na® ATPases were disclosed recently[™ ™ |n
this context, it is important to note that the recantly described
diarylquinoline R207210, a potent antituberculosis agent, is
also believed to owe its activity to interaction with a proton
pump of the ATP synthase of M. uberculosis.”® From our own
in-house screening of the Gen-Plus 960 compound library (Mi-
crobource), mefloquine was found to have relatively potent ac-
tivity against NAP-TB, which promptad us to choose it as a
lead candidate for TB drug discovery.

The results of biokgial assays pedormed on the {+) and
{—) forms of the erythro and threa isomers of mefloquine are
shown in Table 1. The meflaguine isomers wera tested against
NRP-TB in the ludferase-based low oxygen recovery assay
{LORAL" and these data were confirmed by the guantification
of calony-forming units {cfu) immediately following the hypox-

side-effects  that
ness, headache, insomnia, and

include dizzi-

Bl Dr. 5. Jayaprakash, Lr. ¥. iss, Pref. De AP Kozikewski
Diug Diseewery Frogram,
o af hemistry and

University of Winais at Chicaga

833 South Wood Sveet, Chicago, IL 60612 (USA}

Fax: {+ 1)312-986-7107

Evnail: karikowa@uicedu

Dr. 6. Wan, Prof. Dt. 5. G. Franzblau

Institute for Taberculosis Research

College of Pharmaey

Uriversity of Minais ot Chicage

833 South Waood Sveet, Chicago IL 60612 (U5A)

Q Supporting infenation for s artide is avalable on the WWW under
hitgp e chemmedchemaarg o from the author. (Experimental proce-
dures and charaderization data for compourds Go-h, Sa-i, 10—, and

a4

6/20006

Bt T DO | O [ TR Y S T
e myraid s e S [t o,
T P S el AT L o LT o o TR,

B i agpE L WP b i, ]

WWILEY-VCH

ChempedChem 2006, 1, 593 597

Kic

kill

nd

e Table 1. Anti-TH sctivity of mefloquine Bomers.
oy prenugpes, seuaury he | compound MIC Tl MBCIEMEY Xy [l s
latter is implicated as a necassity MABAM  GFP LORAT  CFU Vel MABA  GFP LORA
for shortering treatment. Aspart [ ) ives-mefloquineticl 213 144 192 32 251 12 1713
of our drug-discovery efforts | - Hives-melioquine HOl 124 nr 173 n 3a1 23 26 17
aimed at developing novel anti- [ (reptromelioquineHdl 78 n2 72 a 172 22 15 24
obsareul e | Hreptiometoquinena 67 73 4 3a1 58 33 52
u IICLI 05IS El.gEﬂ S, we IIEWI ok cin 423 2
hergin the design, synthesis, and | pa_ma 75 4
structure—activity studies of me- dam pin (RMP) .08 a4 &5 2 997 1464 24928 154
floquine analogues. il MiC inhibitary 1] Sl=selectivity indev=1C,/MIC [c] MBC=minimal bactericidal

fl s a wellk g ined by quantification of colony forming units_ [d] MABA= micraplste Alamar Blue aissy.

antimalarial drug still used today | &) GFP=green fuorescent protein migoplate amay. [ LORA = low oxygen recovery asay (uciferase readoutl
in spite of its hiatric | 4] cytotacidity towards Vero aells

© 2006 Wilsy-WCH Verlag GmbH & Co. KGaA, Weinheim

ic incubation period. As expected through findings made in
the malaria field, the erythro isomers were more active against
M. tuberculosis, and the {(+}-envthro isomer appearad 1o be less
cytotoxic than the (—leythro isomer. The LORA-based MIC
and MBC values are in the same range as those of rifampin,
PA-B24 (and for MBC, moxifloxacin), compounds that have pre-
viously demonstrated activity against NRP-TB. (The flusroqui-
nolines are the only class for which we have found the lucifer-
ase signal to significantly underestimate the activity relative to
cfu)

Mefloguine appears unigue in that the MIC values against
NRP-TB are similar to those against R-TB. In contrast, com-
pounds such as isoniazid and ethambutol are inactive in the
LORA, while only weak activity & obsenved with streptomy-
cin."9
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10-fold less cytotoxic vs. mefloguine
5-fold less toxic in mice,

10-100 fold less binding to adenosine Al and A2A receptors
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Diversity Library
Screening Iin ITR

NovaCore

— 50,000 compounds

— 47 templates

— 100% Lipinski-
compliant

TB screening

— 18 days

— @ 30 uM, ~4.5%

— @ 10 uM ~ 0.4%

— Most non-cytotoxic

— 4 series prioritized
for hit-to-lead studies
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NOVACore Library

a’

Low Molecular Weight (370—410)
Hydrogen Bond Acceptors: <10
Hydrogen Bond Donors: <5
cLogP: <5

Over 40 drug-like, medicinally relevant templates
inal compound numbers per template

Over half of final compounds contain one proprietary
Ch mBridge building blo k{ aka PHARMABIlock”®)

60,000 final compounds

100% Hit re-supply

100% QC with Purity of > 85% LCMS/ELSD
100% of compounds obey Lipinski's Rule of 5
91% of compounds obey published solubility
parameters & various medicinal chemistry filters

Sub-libraries designed with built-in r "‘,.‘- A I
SAR utilizing ChemBridge expertise L -



