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ABSTRACT: 3-[5-Chlorofuran-2-yl)-5-methyl4-phenylisoxszole (P8}, a “a\"
et welective. cpelonsygenade (COX-1) knlabitar, was iesd 1o deigst - ?
fiew series of 34-diarlisoxssales in order to improve is biochemical COX-1

selectivity and antiplatelet efficacy. Structure—activity refationships were studied

uiing harman whebe blood sssys for COX-1 and COX-2 inhilétion @ vitro, and. ) .u&_ 'ﬂﬂdm "
results showed that the simultanecus preseice of S-methyl (or -CFs), 4-phenyl, o Ph v _1 4

and 3-chlore|-bromo or merhy])ﬁmn -2yl groups on the Bsomzale core was "" - Ik"‘%‘_\_
essential for their selectivity toward COX-L. 3g, 38, 3d were potent and selective L} o o ||- gl E L
COX-1 inhibitors that afected platelet aggregation in vitro through the e b e
inhibition of COX-I-dependent thromboxane (TX) A, Moreover, we Rlap- 0 CH, f'.L .
characterized twic kinetics of COX-1 inhibition. 3g Ja and 3 were more gEagn, oF, VG COXA = 1 uM

potent inkibitars -of platelai COX-1 and sggregation than B8 {nimed 8) foc
taeie | ightsr. inding t' the seyns The pharinieobigical amlte. wrs
r..lppum:d by dacking slmn]llluur The ol adminstration of 3d to mice

d inter hibition of platelet-derived TXA; over protective vascelar-derived prostacydin (PGL),

-2 C0R-1 G, vt 21000

B INTRODUCTION
Cyclooxygenase-1 {COX-1) and cyclooxygenase-2 (COX-2)

potency to inkibit COX-1 than COX-2), low doses of aspirin
{75~100 mg once daily) act by affecting platelet COX-1 activity

www.ebi.ac.uk/chembl/

catalyze the fire step of the biosynthesis of prostancids from
arachidonic acid (AA). Different fom COX-2 geoe that is
mainly inducible, COX-1 is a housekeeping gene constitutively
exprested in almost all mammalian tises and celle* However,
the expression of COX-1 can be regubsted in some circum-
stances, such as dusing development.” In physotogical
conditions, COX-1 i ]I_.i”j‘ll‘_l‘ expressed o the pastrointestinal
(GI) tract and platelets,™” where it & involved in the generation
af :y‘upmtELLn't pmsksl.l:d.u: (1’4..)1-_ :ml platetet proaggre-
patory throml {TX) Ay, resp

LDX. I plays a role in several 'P:xhul.qgl.a] Lund:Lan: such as
thrembasis, therasclerosis, and tumasigenesis” ™" Importantly,
platelet COX-1 is the target of one of the most effcacions
antithrombatic agents used for prevension of vascular occkasive
events, Le, aspitn.’

Aspirin irreversibly al.ulvln..eﬁ Ser529 and Ser3ld of COX-1
and COX-2, respectively,” lading to irreversible enzyme
inactivation. Because of pharnacokinetics features (ie, short
half-life of 200 min) and pharmacodynamics features (higher

W ACS Publicalions  ©mia &nenmn Cremical Saceo

a3

while they cause only a marginal and transient inhibitory effect oa
COX-2 annd extra-platelet celhedar COX-1. Low doses of asparin
cause an almost complete suppression [ =955 of plateles TXA,
tl;tnur.uluu ex wivey, pemsisting throughout the dosing interval (Le,
24 B3 This s a fendamenta] reguisite to obtain an
antiplateler effect,'” since even tiny concentrations of TXA;
oty activate PLn..e'.cu and importantly they synergize with ather
platelet agonists.”” % The mhp]at!lel effect of aspirin & strictly
related to phtelet tornover """ Thus, enhanced platelet
turnover sate detected in some crdiovascalar (CV) conditions,
such ax dishetes, might decrease the efhcicy of the drug to halt
almost completely platelet T3A, guyemr.inn." Muoreoves, we
bave recently shown that platelets contain COX-1 mBNA and
the encymatic machinery for protem synthess; thus, these
anucleated megasarpecyte fragrrents are able to synthesize de
nove COX-1 in response to platelet activasion i vitro, 7 Thus,

Becetved: Deceraber 28, 3013
Published: May 7, 2003
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Drug targets 102

H Explore using Machine Learning
Screened proteins 104 4

All ‘druggable’ Proteins 10°
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Exploring ‘Drug-Like’ Chemical Space
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Challenges
* Target description for side-effect prediction

* Bias in the data (ligand size, explored proteins, etc..)

- Models will display tendency to regress to the mean for extremes
* Errors in the data (experimental errors and annotation errors)

* Sparseness of the data
- Typical coverage is 2%...
* Synthesizability

- Can molecules suggested by the computer be generated?




—

The data i1is out there
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Machine Learning in Drug Discovery

Off-target prediction, mode-of-action elucidation, virtual screening, molecular structure

SARUNAVIR GEFITINIB

£27) %ﬁ:"ﬁ”ﬁ@lzmlz
e KETOCONAZOLE

« _EFAVIRENZ
ICOT!I\LE* _ ACYCLOVIR
\{fl‘FOSFOMYCIN SRR
VAfLPROIc ACID 23 JN"%/‘IRAPINE
= :,_*am, '
- Universiteit > Gerard JP van Westen I AGDF
) Leiden :
The Netherlands SAILS KICk Off

) Applied and
N Wo Engineering Sciences




Storage is cheap®,
computing power is cheap®,
measurements are easy™” .. (and cheap®)..

...Scientific data is becoming open / public...

...every research project can profit from data / analytic

ely compared to historic prices

Id also be taken with a grain of salt and is relative to history...



