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Although the incidence of SIS/TEN is rare with an annual estimated incidence of 3-5 per
million f)eople, these conditions can kill or severely disable previously otherwise healthy
people (Roujeau and Stern, 1994). The severity of the condition has prompted pharmaceutical

companies to withdraw a few newly released drugs.
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SJS/TEN induced by allopurinol. HLA-B*5801 1s also associated with allopurinol-induced

hypersensitivity syndrome (HSS). Milder cutancous reactions induced by carbamazepine,
such as maculopapular rash, erythema multiforme (EM), urticaria, and fixed drug eruption,
are particularly associated with a third allele, HILLA-B*4601.
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The allele can be detected by using any method known in the art. For
example, the presence of the allele can be determined by using an oligonucleotide that
specifically hybridizes with the nucleic acid coding for the allele. Preferably, the DNA
prepared from the peripheral blood of the patient is employed in the determination. The

allele can also be detected by, for example, serological or microcytotoxicity methods.
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alleleGalldesedoffora fhd @b Gp ishiter@QIRAL 51 ok MR AIBA1 801 fidHCAM*5801.
al so be used to screen for drugs that induce

More grpdprabdyy thegresengerpfardhrgs pleles isfdctarmingdeBlmethod can optionally
compﬁgévtﬁg Hétgﬁmtnhp&{ &t ik %’eﬁe\!ﬁcg%?te% T'fhose\/%fét\glr eﬂgﬁchiggtors may be

assessi ng e ri S

assocﬁtﬂ:\i@hﬁﬁthé prgligpesicibh @6t anf diseaeaitsecdial aondiiﬂidig mcludm adverse
nprising determ ni r‘lg froma_biol ogical sanmple, t
a

drug rﬁ?fé@@ﬁ&“@r sxﬂlaﬂeﬂmse@ |zeastic Retosapaderselssicd e ngﬂlélgpoup
cons RYSH SRR k005 s 31 O o

indicative of a risk for an adverse dr ug reaction.
| n an ofnﬁherasp@ded Bfa ¢tbopobsasenirigrand ur idemfiftimemedicimes that

can b P36 B Sy b I S SRR A B AL 3R or
4601 Mﬁﬁg& ngdﬁg A dlapRenTERir Gk BRI éélﬁ%xﬁféséﬁl% Mibyt SfQhS8IBAYs can
in which at | east one HLA-B aflele is arget,

be confpeedwithmirdidipercapdidales) andithe swidedatasdhatibondstto émegaﬂ@@pare hkely
0L, .and
g oy L —

drug ihdRAréRAond B@rBerl S RI@W ©ged.an in-vitro method of
phar macogenom cs prof i I [ ng conpr I sing determ ning
froma bl(%logl cal sa
fion, an HLA ele that IS assomated with SIS/TEN/HSS can also be
used to screen for drugs that induce SJIS/TEN/HSS. For example, a candidate drug may be
contacted with the HLA allele, and the candidate that bind to the allele may induce
SIS/TEN/HSS and can be further tested. Cells or animals that comprise the HLA allele can

also be used to screen for drugs that induce SJIS/TEN/HSS.



presence of at least two HLA-B allele selected from
the group consisting of HLA- B*1502, HLA-B*5801, and
HLA- B*4601. | n another aspect of the present

invention, there is provided an in-vitro nmethod for
identifying a drug that induces SJS, TEN or HSS,
corfprons asrgctoithepraseny invention tthee is progiged an fravitro method of

s SRR 0 PR B S one o.

druglchnBrsB@detarmiding BoncOliologea @00 3hOnd’Sehte of an HLA-B

SRR 438 BT S P 5Ty o

B*4661 hwhleroin the prbisartce dj tHeHEL A Kll€lé isaingibtiendd of sk for an

dvdevghgg%%%kadverse drug reactions, particularly SJS,
?ﬁﬁ, . It was discovered that an HLA-B
aIIeIe HLA- B* 1502, is associated with SJS/ TEN t hat

%%ﬁﬁ%@%@s@f@%ﬁ%@l’%% ye o In? %here Jts-lrolr:](?vrlgé)(f ar‘nezjnavtz & thethod
for darehmmeﬂ:ler@yl fnrjarcmﬂieﬁéﬁéa'f:ﬁbh mdmhﬁiby adalgl cdirhﬁlsmg
serine R E TP Fink G i Eiosd VPih St e s
allefrais titargttamhyreasthe dlad Ealivid i sS3G6dT Emothe IdESipi codsisee; of

HLESSOE#%?EQ”&?{ﬁggg%ﬁgﬁgf%g&%gﬁpgﬁcLeggtngﬁlopapular

rash, erythema nultiforme (EM, urticaria, and fixed

O M P S AL L 3005, A A

of phivenicegemimionpiofilihg comprisive tetetminidedidre aigolugiea sample, the

' t r ol | upnl.ess
preffhSor A8 RAHERAUAUSILEA hPLLITo M e
B*Ih0R gHT.Aalst 180 anil S1lak-Biddeki r ed and uni nt ended ef f ect

of a drug. In 15 particular, an adverse drug

reaction occurs at doses used for prophyl axis,
di dgrogiher aﬁpewtt@ﬂ@agreseﬁlomsrm% ﬂ@reulg prosaded an in-vitro method

for 1(%[%9%"%8’% 2 d e thdtsincﬂ%% ?@gﬁ?ﬂp& 19% ﬂ1lg CtOH@LEt]I!lgS in-vitro,

a cefii thejrrosmirisesoan Hhérsupepe mthmﬂapdgi@@ drpgowlﬂremﬂmiﬂLAnt
sub ébé%n {ngkB*iisz A A2A¥ 8§ &, diu ‘ggﬂ%gp on if the

Ity of the patient to devel op an adverse
drug reaction is higher than the probability of the
general 20 popul ation to devel op the adverse drug
reaction. The probability of the patient to devel op
the adverse drug reaction is preferably at | east
about 1.5 fold, nore preferably at |east about 2
fold, still nore preferably at |east about 3, 4, 5,
6, 7, 8 or 9 fold, and nost preferably at | east

'7a
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about 10 folél as high as the probability of the
general popul ation to devel op the adverse drug
WO 2682&at449n. The probability can be determ ned ®yra8¥04/019435
- nethod known in the art, such as by 25 using the
i nci dencepgiT ANSKDIBRECFIPTION OFMEANVESIYON 11 Sk
factor is present in 5% of the general population.
If this factor is present in 10%of the patients who
[0042have adhepwseydnymiign preddes pmethod of pradictineshansk of ypatient for
- Of: j LR this ri faet t el.op_ the
develdfipfadBticitls Mabdols il IR PEY R AL P Fovered dat an
HLA-BrAieROHILIA-B* 0503, heagosiated wilDPI8/ BENaRattiOirdevel BPa Vhgsty of drugs.
adverse _drug reaction. 8 WD 2005/ 047544 o
The cprsipigmpuda Fo Yo B31507 gonest serili¢agkfor satbemazersne-alus@RSIS/ TEN,
i S f . i S i o £ ity t he The
wherel ol Pe D61 PR HiaPo BRCRENTS PO%eblel 1B bap. P mLap
allele, 3I0AHB 4804 , inpareicplaellefalijtedivith SISITRDOLESS 38868 @%allopurinol.
.. 70% 80% 85%or 90% Mst preferably, the
Mildexgnaneopsy reagtigns agpoqigigd fm‘@\g%‘banE@gmg?, sypfpas maculopapular rash,

* SeNSk:tel Vi tAE ~O LSk of . L.Ct] ADR . .
st 2 Lokl 3Rl B RO ey By ARt i
a thirdpdehke R A-B&#46015k factor. In other words, if every SJS

patient has allele A the sensitivity of allele A

for prgdicti S I,s. .100% I.f .20 oyt of 40 SIS . .
10043}, 1 B PROC R brRe I Yo fheC ety g fargisgped in tis
applic@tidredre dBfhddr asToBeWS thREs Sherwise 2@Hnteli0049] An

"equi val ent genetic marker" of an allele of interest

refers to'a genetic marker that is linked to the
Definifiops| e of interest. The useful equival ent genetic

markers in the 10 present invention display a

I i nkagg.. @i i i i th I ' rest. _
100445 (507 P PR csB st b e d S Bt Rt oo drog. o
particudat en adveadel dvag pfaciemetiurs hiodised Ssed porgEepliylatisadiagnosis or therapy.

subj ect that are associated with di seases or nedi cal

condi tiqQns, »pardicularly . adverse reactions to drugs, .
[0045]_'I'ypi ca‘{xl gfdga’ %aﬁ%?d{%%m e SPReLY Orirgat@%?léﬁ?ﬁlﬁ% Hnistered to
a patiehifor pREPhYREAE @RAH0EEC B Metdpefito mafékcthe factors -may

or may not be associated with the sane 15 di sease,

medi cal condition, or reaction to drug. [0051] A

[0046]" et abbipatient hes a arige {ifpr rafadverse drug rensirpn ifthie phebnbdy of the
. Y romthe drug.due, taq, metabol.i in .
pationt{ 56y FE Ve Al ar i B bR E DEonB iy B e sencra

populapios iedallop e afesiBndrdeQeiotionAThe @idbaBility 8f thefpafielit Yevelop the
as used herein, refers to a conpound which is the 20
adversg dp2 Tqactionds mrelRjaklycad frast shout 29 frldamporaprefarghly of kastiahout 2
d ' i | tth el QX
o4 Ry PR Bk U B ety o
about I fold asliiyh exshapybbabihiyhtld general population to develop the adverse drug
reaction. The probability can be determined by any method known in the art, such as by
using the incidence of risk factors. For example, a given tisk factor is present in 5% of the
general population. If this factor is present in 10% of the patients who have an adverse drug
reaction, then the probability of a patient with this risk factor to develop the adverse drug
reaction is 2 fo0ld as high as the probability of the general population to develop the adverse

drug reaction.
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car boxyl al kyl , carboxyl -substituted aFkyI,
car boxyl -cycl oal kyl, carboxyl substituted cycl oal kyl,

wo 25@AgRy ! aryl, carboxyl -substituted aryl,
carboxylheteroaryl carboxyl substituted hé?%?%%ﬁﬂ””{h

car boxyld ¥y r. S ut.e
[Ot}4'7’]het or o%y? : k fle ﬂ)gyg IJ ? ng)f t %tlge %stsggla mth the ADR. The
sensmsmjosf A tislt Bdtoa hd(pmﬁeratﬁjd bﬁlehstt lab@d 480 lmor8 iﬁ&‘éﬂabgi £%ast about

ubstituted aryl oxyaryl, substitute
0%, @g%ﬁﬁa%/, 1%9? Vo, BRd & Wpy MOsk pilséarslyis thel semstivvityds 94 least 95%.
heterocyclic or substituted heterocyclic group. The
oo4gichem ¢ - r i W: OF as i.ned in
(00817 e e R0~ el (966 B8 bR B TR K EBmoratoge of
patleutp meiﬁle:hala[[;R #hat podsesstinrisiotcorp ﬁe&tﬁéﬁbbﬁds A€ EPerl BISiparient has

preferably zero to four, and nost preferably
aicle S e srBleig £ abo s Rromsicns e o80miod7Bhan of 0 SIS patents

v RSO RIS o OB50h SRR Y| g

carbon atons and nore preferably 1 to 6 carbon atons.
[0049] Thi E then mqgﬁfalﬂlne gmeitifcimmikéxy off a0 ;:ﬂ:lsle igs mﬁaﬁ?ﬂtﬁﬁﬁs t[o a enetlc
thyl.,. t-but n- he octyl and the like 0054
marker%}ﬁg {1 sdig gh%% cnp x,ngap-%qts The uspiulpariyelegt genstic markers m the
re ﬁﬁ@&%ﬁ@h 14972 48T dide [ ving
presen froml to% égiaubst It uen?%ﬂlgnﬁ[ﬁg?gp ?g%%%ﬁﬁtegﬁ
consisting of al koxy, substituted al koxy, acyl
[0050} ¢y | an?h@ﬂ@%e@@aﬁwyﬁhm n@feratwﬂhe Agterramiation of genetic factors
am din
presentg{r{n]a(r%o ony %\?ﬁsﬁgh%grﬁ%ﬁ% | o%sa? b%%‘@?aé (2‘80“9/ particularly

adverseamnttmma ltcb Gimys. oTyplcﬂly;( la, pagelaicieh eticeflctaFsyik de@ffin@d Yn
substituted

substltuted aryl oxylaryl, ]
pharmagp gangyes RFpfi ﬁ'&% €¥h Femay By BanRg1 be aspeqiged with the same
diseas q@@@gﬁxj dEBh Q¥ I boxyl 10 substituted :
¢ Ca y , ggrbox&?%byc t?k@ﬁi car boxyl - substi t ut ed
cycl oal kyl cagpoxylaryl car boxyl -substituted aryl,
[0051] ¢ ar boy ieekaligt 9 2 dugimblersp 2sebgoindithetichdicedoaey fom the

s o B IR R P G S e ety

human.guani di no, guanldlnosulfone thiol, thioalkyl,
substituted thioal kyl, thioaryl, substituted
t hi oar, bst.i t uf ed thi ocycl oal kyl,

), .thiogycl aal
0052} { j onék @F’&Xfﬂl&)ﬁ%%g AEcHs v e %?%@rf@aﬁgﬂmp% d which 1s the
same asithi @RQLRCHR Yt 'aﬁlea&%tﬂygi;!{%ég i ﬁﬂb%?% & rsﬁﬁdéﬁ%t%& with a halo,

het er oar yI substi tut ed ute

hydroxyleacefila@anyal alkyi callserdyadkymy], aksinst anyiw@daﬂjﬂa taeylogyll Carboxyl,

carboxy?&ig%l %rjﬁ?)gﬁ-spést gc]; fgpysprg)@r%cﬁg]?%%c )ﬂaggg}ylrsggsrt&t%éy
cycloallgg) hfakbdx@la?% Mbﬁﬂ%ﬁﬁitﬁﬁ&d Xiryl &W&?ﬁﬁ%@%ﬁ‘gﬁ%@%oxyl—subsumted

oxyt hi ocar bonyl ani no, - - al kyl
heteroaq@,@gﬂ:top:y]‘bp‘@a)cgpkcy|carhox§;5€®)s’@tut@r];dtqrocychc cycloalkyl, substituted

iy, s SR TR St e s o dvtoeyaryl,

substituteddelyeloolRyL heeroar @Shthkatite SRS b hedr Rt §C

-0S02 -NRR, - NRS%PCS)§ -al kyl , t oty éﬁ%lsﬁt‘ﬁted
heterocyclic group. The chemical groups are deﬁned below or as defined in UJ.S. Patent No.
6,583,139. The substituent contains preferably zero to ten, more preferably zero to six, more

preferably zero to four, and most preferably zero to two carbon atoms.



10

15

20

25

30

NRS(0) 2 -substituted alkyl, -NRS(Q2 -aryl, -NRS(0)2
-substituted aryl, -NRS(0)2 - heteroaryl, -NRS(0)?2

WO 2003 jtuted heteroaryl, -NRS(0)2 - heterocy
: I\{g%z'% -substituted het erocyclic, -NRS(0) ocllzdﬁUSZ{}G-U{}l%%

[0053]. . g:%%’ bsed R O)a%kylﬂgiéra gg%jk&tj%re%pgipk efablm%slg;)g) om 1 to 10

carbon-a¥rn A Emerd ﬂﬂefera 3(10)62 arR- BoiRSt Thistiedn %@Xemé)hﬁed by groups is
het eroaryl, -NRS(0)2 -NR-heterocyclic, -NRS(0) -

such as naRCherl 5 tLum-Gep b osH &pé thedikenpno- and

di - al kyl am no, mono- and di-(substituted al kyl)am no,

[GOM}mnoan%u@kutﬁféﬁl 1n 93 e gﬂ(gf‘fl {;ﬂ%ug n‘ééﬁgﬁf) toﬂ&%gh}j to 10 carbon

aryl ) am no, rmno
atoms, Giavifrg st i to Beﬂibsﬁteéms stﬁecydad ﬁmnrths ghopaongisting of alkoxy,
di he rocycL} ggl% no, rmnoﬂwgnd di - (substit.uted
substitpigd afkggy-Aoyh ACY RRinG thigRRIDARERIIINO, AF WOk (AnHpe cgnidino, alkyl

amdmﬁr@hﬂﬁﬁnﬁﬁ&ﬂ' &gllgiag Ie&ﬁmo %?Qﬁ#lkyl %ﬁ’glg %EI% Il;’lr“ 11T 0,

the 30 grolp conS|st|ng titute y
ammocaﬂ;dnylcsﬂybsnyil Stsubstttutedyaryl, Mgioawoawumt@hquxwmﬂaxylaryl

Substtfiey GBI Ylcey A Bl E BUTARK PHEh SHeT Ha 6l lcparboxyl-
substit @41, lala%&?ﬂcwoagﬁv %Bb)%ﬂ%hb&it&feg'ﬁ%logﬂ&y BEboR AR,

and the |ike
carboxaLmbIS‘ilhltMVL l@ﬂé’d’xﬁlﬂwtoagﬂo%bosﬂkﬁgbmmteédwwmdﬂﬂ S02

carboryfisfory ol por by uled pelfs Yot apriod uptruted eycloio,

guamdm%ugﬁduhﬂbﬁﬂfc@ﬂel{ﬁﬂy |thloa1§§r12 suI%Yﬂt@@ﬂﬁb’é]kyL %yl substituted
stituted cycl oal kyl, = -

thioaryl, dliesyglealkeld sulysjituted mcych;@ﬂ@ﬂ,d teroag@g substltuted thioheteroaryl,

thlohet%r%giés lct I[‘RS%HRE& ?m?%{g%irgﬂrcélc eterg%rég rs,ﬁéégtluj\cfa% é‘lir% 4 Isgtuted
heterodityld hélgﬂﬁyaic ahkstimteﬂ Geehbycif, h@%lysalkbﬁfw Qilﬁsﬂt@teﬂ B?cloalkoxy,
group "al kyl -G " which includes, of exanp

hefem%ylﬁﬁw@kWm@siﬁ@f@,roarﬁlogmfofgﬁswcyqlg@xbr %!bé&@ﬁedrhﬁtﬁmmiyloxy,

oxycarh iyt DR GBS Bino, ROSTOR i [ ORRIB ibstitued alr -
OS(0)alakd xyUS (095 aubstitotet! heyl HOS(D); Sithsbiry )t ©F ((a)2 kytibsBeuted heteroaryl,

" h
~OS(0£P€§5;$ZI']6€Y@G oggﬁg?fsﬁlgétg Egﬁp%%%ﬁéfc@yo% 'NRR, -NRS(O), -alkyl, -

NRS(O; I%ﬁﬂyt}mt‘é%%lyl ubS| %@’glﬁ{g&%lu@% eyc é' kyF(O)iO

heteroe@le)NRS@)b stubtstituéel]l lopabaal, kR-SO0D) -heteasopb KHO(NRS(O), -substituted

heteroqigh %riﬁiﬁ%ﬁgic?@ aﬂ%@?@%@% Rle %ﬂmcg %‘JEFY% &3@3@? t@ﬁtdaryl -

NRS(dijremﬁmfﬁ&a%@ ELI@R h'é'téﬂ!éryl sm%(ojgumsﬁsﬁwted

, substituted al'kenyl, al , Substituted
heterolekMS(O)c yiSReladteptyclics tl‘ﬁi&SlI@)d t—ER WGﬂiMdH},elte;m@myb mono- and

ot e e R B b B G5 - and
(substifh@dd z{i’?ﬁmﬂﬁbeiﬂbnoléﬂ &068dbar !irﬁ‘f"tdb%o—ﬁﬁé@itéuﬁﬁt&tg@
group” < C(O NRR wher e each i s | ndependent |y

heteroaryl)amino, mono- and diheterocyclic amino, mono- and di-(substituted heterocyclic)

amino, unsymmetric disubstituted amines having different substituents selected from the

group consisting of alkyl, substituted alkyl, aryl, substituted aryl, heteroaryl, substituied

heteroaryl, heterocyclic and substituted heterocyclic; substituted alkyl groups having amino

groups blocked by conventional blocking groups (such as Boc, Cbz, formyl, aﬁd the like) and

alkyl/substituted alkyl groups substituted with -SO; -alkyl, -SO; -substituted aikyl, -SO; -
-10-
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sel ected fromthe group consisting of ‘hydrogen
al kyl, substituted al kyl, al kenyl, substituted

ai cynyl, substituted al kynyl, aryl, : .
wo ﬂl’%?l futed aryl. cycloal kyl, substituted FCT/US2004/019435

ke R DRESEOSEN T S SRSt 501 .-

SO, -RBSHufd n-.‘:#@‘z JheichRadyt fS(f?lersﬂbsﬂtthg hBRFo1t ZSdfh WGeterocyclic, -SO,

nltrogen atom a heterocyclic or substitute
-substiteted holgyrslyelec o1 id) whiRsiwhent Ry hydogst ertalicdd al kyl
al kenyl, substituted al kenyl, allcynyl, substltuted

[OOSSELEEQ’/P?”{ alko + f@{eéwﬁt ei#glgﬁr y%llyﬁ%d ”gfylﬁl;]?ﬁ}cﬁé[es b%lr V¥ay’ of example,

methob{y,edﬂen@an—plropdxgzt Boaryedxys nduthbxy st iitoitye dec—butoxy npentoxy, n-
terocyclic are as defined herein. [0059] Acyl oxy'

he7"‘:’7{15’:elf &g BYIPRoXyy Fisbide dkRy | - C(0) 0-, substit uted
al kyl-C(O Q, alkenyl-C(OO, substltut ed

oo Ko SR I AR SO

aryl-C(O O, cycloal kyl-C(O O, substltuted

0057)cycl oat Ayl L@ 1t LT 5 ]
: ]ﬁeteroéﬁﬂ (0 0- mhégt@erocyc(ﬂ)cgé?@g)) é&ﬁv%ﬁlmtéatﬁﬁylc@

alkenyd (iS4 ﬁuhsaaltewk@md@(@)n @llumy@owwbetmt@auagbmyl-C(O)cycloaucyl-

COx- R B L O B ST QY BRI RIS B0y

subsﬁiﬁtﬁﬂ&l‘etetoﬁﬁeb@)gh%fdcybhc &(9)-, arslbabititinet @@tedditlic-C(O)- Wherem

het ero subst i t uted heteroaryl, heterocyclic and
SERRA A, HETBR T B s iionao AR ibshiseat alkynyl gysloalksl,

7 /
v B A58 SN B R e
and subtQitgiad henaroayoisareandefimedchgpeinf erably 2 to 6 carbon

atons and havi ng at Ieast | and preferably from 1- 2

sites 5 urati i.tute
[0058L, keny?\‘C 8 X ferLsIQ$ n%ﬂ)u% %ﬁ%‘#‘ﬂa a’b]%n ﬁmfl‘ajeéldenﬂy
selected Wi ﬂfel@m;ﬁcorﬁlsﬁlﬁg oth oéérg Eﬁlktyh %uﬁﬁ’t@@t@d GRRB laBleh MO sfstitated
al koxy, substituted al cyl am no,

a}}&:eny]f Iar]l\(ygglp ggﬁ Huded wEynde Wbﬁyﬁst@pﬁ;@ ’@I;yl airigntksl, substituted cycloalkyi,

het .
NG ey A ——

can be gmnaabmafohm,rty gceﬂwr wiih Yie nigogsit atdsm; £ﬂetazfoy,j/chc Alsibted
ryl oxyar substit ut ed

hoteroc§ %%zélﬁf steir iy sube by b el byl Rstitngd sk, alkynyl,
substmgtg{l E%x y¥leycl %ﬁy%ﬁs{gﬁﬁo‘%" og%isaﬁgé@%%ﬁugége agyl?htl%roaryl,

substiteiyd hetertokmil, hetembyoticl aad shibstteed hatylocgelivsire hailiefthed hittein.
car boxyl het eroaryl, carboxyl- substituted heteroaryl,

car boxyl '3 I carboxyl.s [ tu
[0059] het er o%&ygﬁg‘g 960%3%1%Itb %?mep 5 551%% #@? %la'gﬁegg]ll%lﬂc(O)O-
alkenylgUEONOH] mm@w@mm@mbﬁton a:lkyhpl Q{O)O—hélib@hﬂﬁi’éd » alkynylC(0)O-,
@gbstltut ed _t hi oal ké— t IB%’E& substitute
aryl-COYOp aphititited poiQRHgrloa DI e@bsumt@tmﬁ@anﬂﬂ(o)&
r etero .
et G A8 Mtct ARSI 18 BLEBELSEATPEY o b
heteroclyelieCEAYYH wherein alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkkynyl,
substituted alkynyl, cycloalkyl, substituted cycloalkyl, aryl, substltuted aryl, heteroaryl
substituted heteroaryl heterocychc and substltuted heterocychc are as defined herein.

-11-
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15 substi t uted het eroaryl, heterocyclic, substituted
het er ocyclic, cycl oal koxy, substituted ‘cycl oal koxy,

WO 26RJo8Fqar yl oxy, substituted heteroaryl oXy,  peraisa004/019435
heterocyclyloxy, substituted heterocyclyl oxy,

[0060) °XY E;‘[%ﬂ@? 05egers 23 tg%@lé?d&@ﬁﬂﬂ} Aoing @%9% %o 9 carbon atoms

and mcr%fe@ér@bky%ﬁ datbtredomk khd h@ﬁhg)aﬁleasthear@r;ﬁafeyzlbly from 1-2 sites of
- substituted heteroaryl, -0S(0)2

ﬂkﬂﬁiﬁ@ﬁ@m@EVcllc -08(0)2 - substituted heterocyclic,
_0802 20 NRR, -NRS(0)2 -al kyl, -NRS(0)2 -substituted

al kyl ,« yl S b .
00611 L O)SE{}LFFﬁ&:th r%igg refer mﬁg A1 Subgt Et di?%ggm PEYS substituents
selecteth étoart thergydup coNRiSEY &f alket g rsobstitiied ,aH{OXNFé‘B@D)aﬁylanuno

thiocarbpubgyio: Sy HeIoy Hottings by kg oyt by aiegioyl

amin aﬁ!% SRR hSAnfhY, NEF D Fox 1, sub aryl,
¢ ﬁgeteroary -NRS(0) 2 - NR—substltuteg-mgfgﬁogﬁng !
aryloxy, NS ED)t2d amw)dyem@iqum mbsuﬂut@(@y]@xym balogen, thytleskyl, cyano,

het er no-. a d d| Ia ] NO nQ- .and
nitro, cgbof Eh ERPIIHISE: SRRy LAt eyl rgrboxyl-
subsutﬁf@@ 18418y 1dEar b SUBSYA, Eﬂfb%giyﬁhiﬂsﬁfﬂtélparyﬂe%oxﬁﬁgtemaxyl carboxyl-

di he eroarylan||no mono- " and di - (suBstituted
substitited betozvayl,) @quor]lletmn@ychan@brmmm}s’@my&dl Heteregpictio, cycloalkyl,

substiffRd Cret SN b MBS bt Bpsu iSRS LR Brih e PPt thioalit,

thioary$ WiSdtithitd@ fHiSar§e tlﬁ@éﬁﬂ)a]ﬁﬁoéﬁb%ﬁ&tcﬂi BitRySIOMEYS tHifRkt&oaryl,
al kyl , substituted al kyl’, ~aryl, substituted aryl,

substitifed émiwtc;rparﬂs @iughnj@nor:}'@we auhﬁéﬂéﬁtbﬂn@heterh@tcégd@?@bml
SlletlngF(g E%tg&% a,f/]:lié:t]%gcatl? E: egu%%éfﬁllté ?&gﬁi Ei%sc‘é)icioa & éﬁ}’??‘ﬁﬁﬁﬁ“ d

group S

| cycloamb@ﬁlhlefego@ﬂom%ubﬁmﬁedaﬁtmylo@zhetér@wﬁoxﬁrsdbstttht%d

i ke) and al ken IIsubstltuted alkenyl
heterwéfem@m PEEETRR ﬂyamﬂm éﬁ%@t)a a8 rOS(0); -

o S A s SRR R e R

subsﬂtt&@&)ﬁét%’a’ﬁ&408@5)2%2@%)@1[&4%(0)25@1%3&&:5 heteBf@¥clic, -OS0; -

e, 3D Eﬁ@gdw%sybba heitug olkyh el Rsiohon NRYS). -substtuted
L, IR Heltk ey BURSCON S5 o Ao -NIEDR Btcfooyclic, -

NRS(Q8] Jsohstifiitedhetopcpelis, ANRIS(Q)NR-YE, FNRSPO),cNFOsubstiboed alkyl, -
RSt TR Refiides gt NN e, gpscon -
NR—sulfklhﬁéﬁ’i]et%W URRIS(O), -NTRBER}ocyeld, S—N‘Rﬁ‘i‘ﬂbﬁd-l\ﬁi KYtR¥ikated '

refers to all cynyl groups haviing from1to

heterocyuilixs toanoe pad di-dlylevtey thermmand di-(pub Etpiutedra@{}élanngo afonoand di-

al kox substi t uf. | kaxy, acyl, acyl.am no, .
arylam gy BB AR D D inen s S8 BPieg atviamine, moro- and
di-(subthfer 1R EH NPaminbi @aﬂbﬂéﬂﬁcﬂlh&@&g@@’dmmo mono- and di-(substituted
am nocar bonyl am no, am not hi ocar bonyl am no,

heterocyelnd)roune.bosytogiric dsybstitgebsamineg heving ﬂ;ﬂe,rent substituents selected
from the group consisting of alkyl, substituted alkyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, heterocyclic and substituted heterocyclic and substituted alkenyl groups
having amino groups blocked by conventional blocking groups (such as Boc, Cbz, formyl, and
the like) and aﬂcenyl/subsﬁtuted alkenyl groups substituted with -SO, ~alkyl, —SOZ - substifuted

alkyl, -SO, -alkenyl, -SO, -substituted alkenyl, -SO, -cycloalkyl, -SO, -substituted cycloalkyl,
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10 aryl oxy,-.substituted aryloxy, aryloxyaryl,
substituted aryl oxyaryl, hal ogen, hydroxyl cyan;

wo zgq_LJ4?3’44car boxyl, carboxyl al kyl, carboxyl - %ﬁé@ﬁaoﬂowma

car boxyl cycl oal kyl , carboxyl - substit

505 €805 e BAAR B bSR3t T vhe DT 1SO: -

| hetero@)%!h@ 03, | gt%ﬁﬁ@%%ey&@ro@ ax il SIS At Rs hydro gon or iyl

eterocycllc cycl oal Kyl, substituted cycloa

guani di no, uanldlnosulfone thiol, thioalkyl,
[0062]supst i tAdkEeylt FiemsiiR plkynylszronp osiorablyshavisg frqm 8do 10 carbon

atoms %nEd Rﬁf% érefetrz;}ﬂ? 9{8 oaI lﬁ¥1la’t rﬁty Qr?(#“ Ut egt ltg n :t 3%& %era]gly from 1-

roary o

2 sites b eldgeilanesedtios., substltuted t hi ohet erocycli c,
het er oaryl , subst | tuted heteroaryl, heterocyclic,

substit d het | o Ikox substltuted
0063} cycl oél eﬁ 18 rr§lf66§( tg:rcgta{sé@mng from 1 to 5 substituents

S@Iecteﬁ@f&% o Bﬁ}%é’onsﬁﬁhg BPQH(Sky'sﬁﬁﬁ’utuﬁe‘dbﬁEdﬁuﬁc% acylamino,

eterocycly oxy, oxycar bonyl am no
thlocarbmyylhmma%dﬂw amiing amidiBe 0 Ry lagdidinb, thicBRGUNE, anfifoacyl,

ammocglr stitu.t ed al k'éﬂ%ﬁﬂﬁ’%%&fa)fg %&n?ca%é%%glfy,@{}?ulgtyt}n%garyl

lox %hB&ftﬁﬁt%&' tox Sxyabgt ﬁfb@ﬁﬁﬁéd low! W2l
o li;]ubst i tut gg’ hgg&bcyglﬂﬁc - zﬁ'y R%@Q R§ Sn jivdroxyl, cyano,

nitro, cagjoryl, carbrrAellyh calé,mﬁskmb@tl‘emacmlkyll, carbm%@}@lkwwl?oxyl-

subshtutﬁﬁg%%}ék 8%%{) 3%1541‘& aﬁbé)l}‘:gr %%‘t%syﬁ%é@ %(& tﬁ}%?lgea’c M)aryl carboxyl-

sub tltutb@h%ﬁﬁyﬁl ¢:@boxylINRSOOcTic; 6drbE% IbubsehidiPhRIrOONEL] el
’ RS(O) 2 - NR- a(l) kyI %)RSlc 0)2 - NjI(? substi t ut eg@gl y&yc oatior

Subsﬁﬁztsd W@éﬂiﬁl SMRUERY, guaﬂﬂﬂs(sebfszﬂe NjRok dhieeliyl sestitated thioalkyl,

tlnoaxy'tliet ZoLItie ylﬁg{a&&gﬁg%ﬁ(ﬁqgl gﬁﬂg%%% hoc@&o%&y@tbd Igatteda.ryl-,

subshtutbﬂ?ﬁﬁoﬂhﬂérbmgﬂ ekiohbietoey iy st titutod toohakitcyclic, heteroaryl,
ami_no, nono- and di - (substltuted al kyl ) am_no,

Subsﬂhﬁsﬁ%g fyfa@rl hegéropvherubstiirs: Aekeracyntio; eysenliiony; eMstituted
cycloa]ﬂ)ﬁ’ﬂr )h@@r&‘ﬁ%dog? Sk‘ﬁbstﬁﬁféd(il' 5&?&%%%]&%8}@%%?82&1%% Qubdfided

’subs ut€d het er oar

heteroc@phmm ox:yi;c_erbomyhmunm omyﬁnmarmniflﬂnmbsmﬂ)i uﬂgdi -B83(0); -
s o B RIS 5 SDRUBB L, RS2
substit@E@HBeRRART] $39( 9?2 DtetdKithic, @S@@)BJ téﬁb%ﬁhg)ﬂemc%ﬂé +0S0, -

substituted ar het efoaryl’, = Subst i

NRR, A& EOdamaiiyl, h@tsé%cyubah@ta@ d]l@hbm&(@gedryl NRS(O)2 -substituted

ary, NIl abitr RS loh o PO BeY Rloro R aRRSIOG Hefpoovelic. -

m(d%o@qmﬂute& heeR¢9Bld, ORRIS(O1, 08I ATyl “RRBEO L, SNRUn it BRE- aTky1, -
for and the || ke), and al kynyl lzsubst i tuted
NRS(O3 Ry IgRBHO s R Shbsiteiel i NS SR yE{ero2-NES(0):

NR—subSé}tiE.ﬁ %&&%%l @S&P&gﬁﬁhe ken 1(’:,81‘3@%? Huﬁggébtsg%u?e%

heterocg¥iéd, @&iﬂoc yhd di ﬁﬁgz‘lamamg ImonoS%d dpysbiithiet aﬂq@%hlo ﬁ@%and di-

- het er oar vyl S02 - substituted heteroaryl,
arylamingemepeoadi disubstitoped aybamina pisdoh @mbﬁlbetymandammo ®08o- and

m—(sub%ed%%EM)mgyg Sg-egrlxdo&heaclmko%ychc amino, mono- and di-(substituted

heterocyclic) amino, unsymmeh'ic diSubstituted amines having different substituents selected
from the group cousisting of alkyl, substituted alkyl aryi substituted aryl heteroaryl |
substltuted heteroaryl, heterocychc and substituted heterocychc substltuted a]kynyl groups
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[ 0064] "Ami noacyP' refers to the groups -NRC(O) al kyl,
-NRC(O) substituted al kyl, - NRC(O) cycl oal kyl

YO 30 Q) substituted cycloallcyl, -NRC(O al ke
wo 20%8% substituted al kenyl NRC( O al kynyl , %TIUSZOG4/{}19433

v s SR B B SO D 3 9 B, oz, o,

and the B@(Q@.ﬂ UskibRRuibe feybups- sNB&ﬁt@eﬁ%ﬁ{ ARYC 5%1&1 S0, -

O substituted heterocycl wher e
subsnthtpdraB@'énS@a -alkpil, - -subst@tad adkdopl,, -SQJbsYQIQa]lk)dd-SOZ -substituted

exctoaflyb50e (s kR e) ey fetbipel S ubstinied heteroary, -

SO, -hetedcQalik Y80, afupbtitufedisicrd iyt RSO, NRRL §HeR Y ks hydr
? subéﬁltutedzheteroaryl ﬁg?erocyclﬁc and subgiPEJF%EOIMkyl

heterocyclic are as deflned her ei n.

- 100641 Ani nodHPBEAG osgfers te thergouns -NREC )a{byé NkC(O)subsumted alkyl, -

NRC(Q%%\% gllhggﬂrq? su%@%éﬁggggfﬁgg{egﬁ%%n ;I/\{R’C(O)subsnmted

alkenyl, NRR(DDM}LNRC(O)R%WyI f -INTRO(Glats, nNRCﬁO)subsututed
RC(O) Gsubst.ituted cycl oal |l cyl

N O cycl oal |
aryl, K v PRty e peN et B YO eterocyciic, and -
NRC(ON '%t@ﬁét@fo@%ﬁfé Whg%s?ﬁﬁé%%& St-l ﬁﬁd vslfh% e%% QY substituted

et erocy¢l i ubstitu

 alkyl, Aletrst, subﬂituicd\ah@ngl, Rkivsyl, fwpdtimtrehalkynyd] dyeloaind, substituted

R e R AR N Lo M-

substltﬁ%&h&@fdé?(bhc %%Hbﬁﬁg&@ «G¥cloallcyl, aryl,
substituted aryl, heteroaryl, substi t ut ed

het eroaryl, heterocxpllc and substituted heterocyclic
[0065] ar e oS Ad@iPPersBOMARE riefer] 908G Brovps yldRS B@faélml nbi%lC(O)O-

substzt@ % @gb ¢ P?ua?lyegﬁf L, %ﬁ%ﬂ%ﬁt@e kMkC(O)Oalkynyl -
NRC(G YOSk D)ttt i iyl uM{C(m)@eawlqalk}agcmm)mhK@mmbd cycloa]kyl -
NRC(O)%% RRUB3O ;@Steggﬁ%yﬁ%gq (gteIEIQRgg/ ONRCUPY-sibstituted
heteroaf@l\%\ﬂg)ﬁy 1BSelde El%j g %ﬂ%’fﬁ’t@& ﬁé@ﬂfc_yﬂ:hc where R is

subst | uté et er

hydrogeD6X @cpdmﬂdsvh&remwdkylmubmtdtedm()@ mmmbsﬁtuted dlkenyl, alkynyl,

s S ot el DAL B e ot S L,

substluﬁb& ha8RArAL IR Rro8ydR LG QEBEikited Réteﬁé?éﬁd 3 L8 Hefined herein.
eterocycllc ring and wherein al kyl7 substitute

alkenyl substituted al kenyl, alk
00661 s e bsony oW ooty

OCORKEBRE ARV ORI MU RONIOEIRERR Y ko, -OF (OINR-

alkynyh eDE(ORNR sillsstimited a&yﬂﬁf IPeW)NR-eidloalk ¥t @@(O)NR-substltuted
2005/ 047544 PCT/ US2004/ 019435 [00671 “Aryl " or "
cycloaligh g Q%%né%@@&%ﬁlba%ﬁﬁ&wl, car6e me&:ngemu@(?(o)NR—

subshh.?gd fxét@f&ﬁ/é;%(;(bé «?%}B p}?(gfec and g(g@gl\?% %ﬁﬁ%ﬂkﬂ?edr flet&*ocychc

where Raplntdaygen or alkyl, and where each R can be joined to form, to gether with the
nifrogen atom, a heterocyclic or substituted heterocyclic ring and wherein alkyl, substituted
alkyl, alkenyl, substituted alkenyl, atkynyl, Subétituted alkynyl, cycloalkyl, substituted
cycloalkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic and

substituted heterocyclic are as defined herein.
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or anthryl) which condensed rings may -or may not be
aromatic (e.g., 2-benzoxazolinone, 211-

nzoxazi n- 3(4H)-one-7-yl, and the like).
Woszrzzbf‘zaﬁred aryl s include phenyl and napht hyk BT/ BH8%}019435

Substi t ut ar refers to aryl groups which are
[0067}s ybst it oorvw‘%-/rh refeBie jan sk pepeliferrrosElie grap of from 6 to

14 caﬂgd'noszgﬁr:h? ﬁg@fig u‘%‘ggﬁ%%&éy? %pn&%%ﬁ %agij{ft o};(l;/e %Bé{i?(nﬁ:d rings (e.g., naphthyl

or anﬂsyﬂb sithiichutoademiel yings aldyax ynaysuohbe atoutaid (a.lglg@ébenzoxazohnone 2H-

al kenyl , _substfituted al al kyn substitute
LA-bengoggriin> (Rhper-dorl anddhe gﬁ?%dryf’ﬁ?feﬂm@i%ﬁnamﬁ% Phﬁli*ﬁlﬁi@d naphthyl.
ami noacyl, ami nocarbonyl oxy, am nocarbonyl am no,

[0068}aN notSubgﬁmtemoaayi R argl youpstOhisHASE Livsti8feB®Mh from 1 to 3
aryl oxy, substituted aryloxy, cycl oal koxy,

Subsﬁ@mml@qtn%@owbq: sReRysistingat dyduwry) o, acylibsinos ut ed

ﬂnocarﬁ %I%%ly > F‘i)f)ig% aﬁcyi, E%ti@%nli gﬁ(ﬁ %3%;{;1} é%;ﬁ{%ed alkoxy, alkenyl,
substiteted Biey1s slieshill sitedrddddkynyt aniany! a lﬁﬁgﬁhﬁdiﬂocbﬂmamldmo amino,

car boxyl -substituted cycloal kyl, car oxyIaryI
aminogex BENGICAEHY X ErEogI Py e e sFineshier ey lamino, aryl,

subsutﬁ:t@{l ﬁl%ggfstéﬂg%ﬁtlh ar%l %ogal{ﬂﬁ(m% tsuPst%tm&d cycloalkoxy,

heterozi’i!ﬁlbﬁy,omy aitied iﬁﬁalr@ﬁyy)bcﬁmmocﬁmz sﬁﬁstithlﬂe@ lheterocyclyloxy,
t hi oal kyl , substituted thioalkyl, thioary

carboxg EEPPYTIRIAL CF beEIGIbstifHPGHEY e F4: hwyyl—cs@lﬂ?élfmw@w substituted
cycloaﬂ(g 95}%5 Qf}ﬁy%arb& 18 Kkl 1 caI%H S{eﬁa&?lé garboxyl-substituted

I OCyC etero Ccy
heteroarii] o&lrb@eﬂbﬁmbyﬂmc cg«bbmjdlrshbstt],mtﬁdl hsfbrddybhd, cayteheiinkyd, cyano,

. [ hal
o, R0 e PR iR B Bl ey, substated
thmhet@x‘ebﬁﬁﬁ lttﬂé*cﬁ@loﬁlﬁifp &Mﬂté&ﬂu&){/@ﬂ&&b’i‘ %)Sﬁeteﬁ}é%ﬁd b BHuted

cycl oal koxy, heteroaryloxy sub
tthhetﬁ@@ﬂlwaﬁxdl@lgyl MEWCMM guamldgtq Eutladmﬁﬁhlfone halo, nitro,

heteroaﬁy S O{; %‘geﬁ%bo ﬁvfé%ﬁ%? ry%:% arb %%)sgggt%ﬂ'ﬁg ﬂl@tﬁr(g}(ﬁal% cycloalkoxy,

substm&étb&)tdlézﬂlhﬁ@ BétkpdaryloDy, Qﬁ&tmﬁy&h&@llo%lexy, %@r@cyclyloxy, substituted
-substituted cycoalkyl -S(0)2 -al kenyl,” -S(0)2

heterocgglygztxm e vedr bamidamino. oxg(l@gcgrhwgammo,sﬁ@(@)g -alkyl, -S(0), -

substingSY BEY, LHCRS Bbiicn S60OR SBSE AR BB “arapy, SO, -

subsﬁtutéd.lﬁkémﬁl HSe0),haiydr —‘SQ@}?QLB!QJstmﬁ&(@T/Q S@ggg)’ﬂleterom%( B, -
ubstituted al kyl

subsutut%%@@rww,e&c@hy eteroés@@) A Chotbisinign hetzessetir.0N5(0); -ally, -

OS(0)y ﬂg&g&%&&hﬁglé i1 t-—(e)rS %Lg)sm}ﬁ?é%ggyéﬁ@ ~heteroaryl, -

OS(0)-bitsE0)te habﬂoyiy,l —Oﬂ@(}pﬁﬂtero@ulb@t—oscmﬁdmaisﬁwted heterocyclic, -

050; N IRSPHI-H k- sbRimeetir P ryh NRSO) -
g 50005 g iy G s 0

heterocgelins tNRE(@) -ahbstituted Ihlaﬁfd&)(ﬂw NRRE (D)2, NRNESQI})BRS(O)Z -NR-

substiciqqed, 3 RS B B4 RO O SR B R s by ARE(O): NR-
heteroa‘r)th‘Im% Ik ¢ %gbsthﬁ.%ﬁ(ﬂ)ﬂ% A &\ﬁ%&@@) tNReng{R%t}tugzg dNRS(O)g -NR-

terocyc¢ nono- and
substitued M@mbsyalm;mledoedlﬂ@dl)aﬂmlmnmo nmonoe- arahdl-(@ibstitytedaikhiamino,
dﬂ nd.di - (subst I)a nQ, nonoand _. .
mOono- 3} cﬁ cS,F%ﬂﬂonsn dJ su st1 Hammo monoand di-heteroarylamino,

mono- and di-(substituted heteroaryl)amino, mono- and diheterocyclic amino, mono- and di-
-15-
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nmono- and di - (substituted het er oaryl ) am no, nono- and
di heterocyclic am no, nono- and di- -15 WO
DA7544 PCT/ US2004/ 019435 (substituted
WO 2 @%@%oéycl ic) amno, unsymetric disubstit utPeC fUSZOO4/01943\

di ff b d.f
(substgpfgggl FB‘:’@’ L6y rf%n 8?#% stlt e‘gﬁ%g]?ﬁ% ﬁ?%e r?}ﬁ"mgﬁ&ﬁerem

subsnﬁl%!ﬁétsbfe'éfe@%on@ﬂiél groli E@ﬁﬂb@iﬁnﬁ lof aBD sttt alkyl, aryl, substituted
heteroaryl, heterocyclic, substifuted heterocycllc

aryl, haterowyy sobstiértehhetetoardyheeror yalisdsubeiyited| hstdeayobiy, amino groups on

e sufGENERL AR 0 O U SH B8 B0 B8 o o, an

thehk@}’%@ggﬁz@JRI@'VM}QreRhQQ?@r%geﬂNMEW refers to the
group aryl - O’ which inclu by vvay of exan‘pl e,

ﬁ enoxy, napht hoxy, and the 1] 0070] "Substituted
[0069r y| oxyi‘\fﬂ@ﬂérf@fﬁr@t%%ﬁfﬁﬂmﬁf@’d amchonc Igdes By way of example,

phem%?f%ﬂ%’]}@? #ﬁﬂﬁgh%%mr 3 e%ﬁbé?l : E?egr glrj)el oxyaryl "

refers to aryl oxyaryl groups substituted with froml
[0070} 0 3 s(iBsbstittiethaylany etcterrelo substisgehayt-{1- groungs
sel ected fromthe group consisting of hydroxy, acyl,

007t ey T e FERE B BT ORR Yoy

al kenyl , substituted al kenyl, allcynyl, substituted
[0072RlI kyny [ Suiaa&ttde&l ayltaiyhyjﬂémfd]s m@arylwcbmlofé grcchm sl,lb%lmtmb with from I

to 3 su}:;ﬁ ﬂlg{lﬁ Oélceét$ gfflec%é%ﬁ‘ bonél %E)n#gﬁng of hydroxy,

acyl, RIhA%Y, thfouﬁ%bhzfmhﬁ@b %Ejﬂb@gi)é,ucﬁyﬁlbﬂﬁhﬂéeﬂayl atkoxy, substituted
substituted cycl oal kox %nheteroaryl oxy, substi t ut ed

alkoxih @ﬂ@@hrsyﬁraﬁwed akeayloehanyl sibptituadisdininyl eaddino, alkylamidino,

t |yl bo b
oot S iy B on R b Rt tamipo,
ammoﬂﬁé&@%f}ﬁylﬁﬂiﬁ&t aryl)tsabstivet! aafl jathlox g aubaitited Ihj;’)i'loxy cycloalkoxy,

car boxyl -substituted aryl, carboxyl heteroaryl,
subst1mﬁ%§5hqt§r@@%om ﬁ@lps@g;tw heteroaryloxy, heterocyclyloxy, substituted

008 BRSS9 Q0 S, o oo

carboxyiMsobdtkyded cgeibaicivl vinbdxyihiydadakdydxyl- mibsﬁmeﬁl aryl, carboxy]heteroaryl
substitute i ohet eroaré% substituted

carboxyisyheitateg g?tt;?% oalh?%fe%ylg%ipwwc hicg 7 %%%&ﬂuteg heterocyclic,
carbosyrRENC ERRbK dl, ﬂﬁctH]]Q{i \1%&9@ P*‘&ﬁ&ég&rcygﬁsntﬁ?d thioaryl,

t'hi ohet erocy fut
thiohetpmaariyl isnlostituted ﬁna)hhtema]qﬂ fthmeyclbﬁikai substitmizd thlocycloalkyl

tiohel Gt g e PR YRR Bk AR PG4l guanidino,

guamcﬁﬂ&h}ﬂ%hg Gi6¥o, nhied Qfe%éf&?éﬂbsﬁ%ﬂ&?ﬁét&klh%ﬂ heterocyé:hc substituted

het'er oaryl oxy, 25 hetefocyclyloxy, substitute
heterohptley opslodlipdnx yl,lbsmwc@ pmjo@jktam heteroaryloxy, substituted heteroaryloxy,

heterogﬁ%]{gl?cgffﬁa gt?tg %mteggg(c&l qggz}gc?aglg(%/qy%mng gixg}}gocarbonylammo -
S(O), ﬂksgzﬁ(tbl}{ Z‘% %ﬁeﬁﬁ]@i' 48(0))23@?2531}{),11?{%?8/%1113s‘t§&t@& ycloalkyl, -
S(O);, - sikiesyl, t3((o-sabstitpted 8@ngL, -S(0); -aryl, -S(O), -substituted aryl, -S(O), -
heteroaryl, -S(O); -substituted heteroaryl, -S(O), -heterocyclic, -S{O), -substituted
heterocyclic, ~-OS(0); -alkyl, -OS(O), -substituted alkyl, -O5(0), -aryl, -OS(0O), - substituted
aryl, -OS(O); -heteroaryl, -0S(0), -substituted heteroaryl, -03(0)2'- heterocyclic, -OS(0), -

substituted heterocyclic, -0SO; -NRR, -NRS(O); -alkyl, -NRS(O), -substituted alkyl, -
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heteroaryl, -S(0)2 -substituted heteroaryl, -S(0)2
-heterocyclic, -S(0O 2 -substituted heterocyclic,

- 2 -alkyl, -0S(0)2 -substituted al kyl, - 0) 2 )
WOZ?%?%E- 05(0)2 - substituted 30 aryl, -O8( 63%32)094’019433

e R e ey T R A e e
g 2 | - bt ;

bk BRI, SO 0L ARSI 00 o,

NRS(RSI0R Subsiityted alNRSNBS0)s R tar YILENRI (E)y VR sNRS(E @ aryl, -

rs(OFEAFE g DY) R R PR R eyt -

NRS(OBLBIOSMzthed hAWBSEFAIR, ﬂﬂﬁaﬁh@@a&@%@?ﬁ{%ﬁ% S%d)dé'—(substitu’ced

-NR-substituted al kKyl, -NRS(0)2 -N _
alkylamjrosuiosoi angt derrgimpiino, mauRSE0Y di-(sNititettd nodaylino, monoand di-

hetero%%é@é@?&%%@ﬁ%@% Edf:ggetégrro%%ﬁ g Pq%?s%g%nzd diheterocyclic

amino/@bBs-0MACH 1L (EubsHaRat hABGc il i) akih R i ROm e RR AR ub8idied amines
di - (substituted alkyl)am no, nono- "and di-arylam no,

havinggjffsrenh gebstifucpisisbetet dtam thr gioyp aousistingof aliply substituted alkyl,

. ) mno--.and. di - (sybstituted .
aryl, s Bl R M AR RO AR BT RS Yo and e
heterocqalio; arafid gbukssabiht shbsieeted 8f@bREKE] b Fdor@Bhithal blocking groups
uns}anpetric disubstituted am nes having different
(such as g, Cbrelrayh apd dhedike) padsubrsityedwph cHPsNBE, et R is hydrogen
orauqfi" kyl, substituted al kyl, 10 aryl, substituted aryl,
het eroaryl, substituted heteroaryl, heterocyclic and
substituted heterocyclic, am no groups on the
[0073]subst i tiraenllayl§retbisde krdidslkglogroerstdfdroat 3 Ibd & chibng atoms having a
: r QURS sugh as Boo, .Cbz ornyl, and the |ike), and _
single &/t faliGher By Fe%or Rafnr nforie L. wylPatbrbigpony
cyclooallykyihd theQfké3JExciel eabkitis ddili®dSart 1y Sk Guidh gi/(iups such as
groups of from3 to 8 carbon atons having a "1
adamagfapy, efccyclic ring including, by way of exanpl e,
cycl opropyl, cyclobutyl, cyclopentyl, cyclooctyl and

e |1 4 . I, |
[0074] m,llet _' K?ychﬁﬁl@én%?el@féﬁ m:,tcﬁib%]lgzgﬂ %ggﬁnsa%ft%% F ’to g tcg]fbon atoms

i -ri'ng al kyl groups “suc

— v

. having[so@Tapr tn@itglloahdesnytion hefvelrich tue moy edoztial kenyl gr oups

of from3 to 8 carbon atons having single or

mul tipl Asat.ur af | D ' re._not, aramtic. 20
o071 b PSR Br M M0 1 5 D BB et
and cydyelkeayligemys, prefdrahilyof fianty ¢b @ ahityh atoaltdheNed Balkerys

..groups, pdg%f)erably of from3 to 8 carbon atons, )

substi %}Gﬁ? m the, 2ioup copsting i GO).dbicad ()0 pikons substituted
Tk el i. St -(=0Q).4 i =S). | X .
o ARG ARS8 6Pl A B s,
thicamtdih@ eariheryl, aminaartanylaxiyo, aninothiocarbodiamino, aminocarbonyloxy,

| kyl am dj no, thioam dino, am noacyl )
aryl, S“@Fﬁ%@%@ﬂrg}’o AVTLoR SePSULHeth 3Rie 66 ARy Amhgituted aryloxyaryl,
haloge@HyaREG/,RAN, Wi¥o, carboxyl, carboxylalkyl, carboxyl-substituted alkyl, carboxyl-
cycloalkyl, carboxyl-substituted cycloalkyl, carboxylaryl, carboxyl-substituted aryl,

carboxylheteroaryl, carboxyl-substituted heteroaryl, carboxylheterocyclic, carboxylsubstituted
he{erocyclic, cycloalkyl, substituted cycloalkyl, guanidine, guanidinosulfone, thiol, thioalkyl,
substituted thioalkyl, thioaryl, substituted thioaryl, thiocycloalkyl, substituted thiocycloalkyl,
thiobeteroaryl, substituted thioheteroaryl, thicheterocyclic, substituted thioheterocyclic,

heteroaryl, substituted heteroaryl, heterocyelic, substituted heterocyélic, cycloalkoxy,
17- |
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25 aryl, substituted aryl, aryloxy, substituted
aryl oxy, aryl oxyaryl, substltuted aryl oxyaryl ,

lQggh, hydroxyl, cyano, nitro, carboxyl, -
W02E@rboxylalkyl carboxyl substituted al kyl, Caﬁbsn%nmuusg

substltgtz?gi %?F%PW Cha ieg iwg'usguls?sé{uyeide}feég X%y %{lylfl\{etaocyciyloxy, substituted
hetero&Rl @%yId&%ﬁ-ﬁ@f@ﬂaﬁnnocaﬁﬁ%ﬂrbsﬂpﬁmﬁmt@g(cb)atﬂrcsﬂar@ﬂ:(oh .

carboxyl het erocycli c, carboxylsubstltute

subsﬂth@ﬂeiﬂ@d yE1S(0)2 @yjdl S suém&edtamlem{@i -betpteptyl, -OS(0); -

substltg%aglteg e g(tiﬁ dl y %r%!:{l aC?%(:B)g gBI%F cﬁtx%%roty&m -0S0, -NRR,

-NRS(@EZ INRs(bj chylsétﬁaiemémﬂ&m(o)yta@ﬁ 11@9@09 L@dkitttled aryl, -
|oh eroaryl, substituted thioheteroaryl,
NRS(®) |—hﬂi€bewd),c MS(@)z subsitited heldraanyloHeRS(De yhdtaroqychc -NRS(O); —

subsmﬁ%b Feltete.n Sk R alSL B SRR 4t ms 0, -

0%&@@5 %RPQEE%%@%%IOW@)Z SNRSEétélﬁﬁﬁr@ “NRS(0),-NR-substituted
cycl oa het er oar substi t ut ed
heteromt, eNB&(@)goWE{ hﬁg{ogy@gy &Q@S@y ~-NRsgsstitgrdeebterocyelic, mono- and

,d1—alkjaet er Og}éﬁl %%I?@%ﬁ m%%&%rc@%b%%%o mnoandc%(a(gylémmo mono- and di-
, (substlﬁii@& 1din@ieh, aldal and G rdary®initino, moB6-Odnd di-(substituted '

- subs |tuted aryl OS(0) 2-heteroaryl, -0S(0)2 -
heteroaryhemirioy n@aomﬂ%qhdmt@mcyw@@wm mpeq-end ¢-€fubstituted heterocyclic)

amino, %@S&‘Eﬁ%&%‘?ﬁ@%ﬁ REYELL ﬁfe{eﬁWRE 'seReted from the

group cAMEHEIAY Jf akkyl IsubstiNREd B)k31, =syibsitbistiti@Dargl, ﬁétero‘drmgﬁtﬁted

heteroaryl substituted heteroary

heteroarmpg(e@chyc glg:]r %@;Bzuﬁqgi hetogreyaicp substtybc ql]gg:tyé groups having amino
groups tQJlot ﬁ?nél %ﬁﬁscilg%ﬁng %%g?%@ch as ﬁggar yzlz fomﬁlééje:& t]ée like) and

alkynyi/hiﬁbsﬁﬁhﬁd alicyid @rmmlsubsﬂtlﬁﬁd )ith ~S0R-hiktyb 8@ yubstituted alkyl, -SO,

-alkenﬂm%%ﬁvgfébsggv%f ?Jié;'l}} Kn%zzofhet Akl 304 ropbitatfod eyoloalky, S0, -aryl
50, ﬂﬁ:%?ﬁubst I%S;%%gg@lglfe& 46, déu‘b@hﬁﬂéc@[@t&@mpr@@@; HBocyclic, -SO,

am no, nonoand di | anm no,
-substibebhetarodydic-or (-80b NRR . utlemte Rrig h)dmigao pr atih}’lb and
di - het eroaryl am no, nono- and di-(substituted
het er oaryl ) am no, nono- and di - heterocyclic am no,
[0076]mono- ‘Heiailkaxa b@fblﬂtgt-@cbmblaélﬂd@@lpsc) ani no,
unsymmetric di-substituted am nes having different
substituents selected fromthe group consisting of
[0077]al ky| ; “Sihptituied syelpabioryT refers yo -Osubsiituied creoalkyl groups.
heteroaryl substituted 15 heteroaryl, heterocyclic
and sulstit h 0 t
{0078) gr oups alo l%tfeerg to ﬁ\t.l(?rro 81?1840 %Bcrrﬁ(lj' Eﬁd 10618 agcg \;?eg%%ﬂ&gz is Flﬂlel' chloro
orbroxthCkl ng groups (such as Boc Chz, forrryl and the
i ke) and aIkynyLBubstltuted alkynyl gr oups

substi ted S02 Kk substi
1007915 oy “HGEHaY Lo an Sgeiatic SHRETTlis BRBP AL to 10 carbon
atoms al§p¥ to @lﬁ@de%'tdﬁé selec§92ﬁ‘01§l{ﬁ§ glfcﬁl&ﬁ% %%S?%fﬁg Q)?loﬁ’%enr m§@§en and

-substituted ar t er oa
sulfur wﬁﬁﬁl the sungs Suthjhﬁdrolaaﬂ @rcums;chn ha®CPsmpletraredeyws Iplyndyl or furyl) or
02 ., 20.-substi tute t er.oc ere

'mlﬂtlpng qogldﬁ},saii sg&n et ndp %my or be ot]h_lenyl Pre? ed']\lletero s include

pyridyl, pyrrolyl, indolyl and furyl.
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[ 0076] "Cycloalkoxy" refers to -O-cycloalkyl gr oups.
[0077] "Substituted cycl oal koxy" refers to

N bstituted cycl oal kyl groups. [0078] "Hal o

WOZPI%JOéI? 4§*to fluoro, chloro, bronp and iodo anoPCT’USZOO"‘m"’“‘

prefergbly is either chlgoro or brom. 25 [0079] ] )
[0080]" et er mquéf%ﬁr@a% TsherRiodiigP ey  Bromps ydiGhoarg pewpituted with

from 196 3f§hB§ﬁ th Qelér&ecfﬂ%ﬁotﬂe %ﬂﬁ%ggl ﬁl?ycﬁ‘oygf ta((?{fio%y AIno,

selecte rom the groups-consistin
thiocarbotiylagén, am;doxﬁ iy subktitnicd alityd, alkangy, sﬁbmilﬁlth@h&bﬁﬁraﬁienyl

substxtp@ﬁfﬁgen%f gﬂchzggf/]te %s@%@%@@{ﬁ@@%&%ﬁiﬁ%@ {ké/ r| %glnlo %lomlldmo amino,

aminok OIS AorS1oaBe RN e 1. oL 250 B0 SRR S0

substit?@a 5&6%51@45%5&&13%&@3(1@1@ c?ch;aZko&ﬁ hsdb@@t&%ﬂ cycloalkoxy,
ut e t eroa refers to heteroar grou
heterogghlEghs SRS Al F ORI RHEEOFYOH TS SHFH Sl PorBRBEo

' .carbox?rf-‘ Le@beHafik 0 'Ehfb'%%gr&ﬁ)‘éﬁ QNk it ba{}g Xf%g;%%?, caﬁ)%%fl-subshtuted

acylammno, ~ 't hi ocar bonyl am na, acy

cycloalyh mbbuylerylmakbdxylﬂhlb&tmlstyd aylbsthoxyitetereddyh xyrboxyl-substituted
substituted

heteroffy SERpAIRFPRR RIS STRgRH UVt el rBr o g o s yano,
thiol, tRChIROR G stindEd ﬂﬁ’&ﬁﬁoﬂﬂé su’tﬁﬂ'{m&gﬁ gﬁ(gﬂer&f}oaryl substituted

am not hi ocar boni/l am no, aryl subst |

tmohemx@ocgﬁb@&y au@hatm}: tlmqyclq;g@l dhidheteyocychc substituted

thiohe e?i: t)f‘ir cﬁogzgyl aéﬁlg%ci//@fc}ﬁ Zlggr é’@rﬂ}gﬁ XY ey b%tsﬁl%g&eegﬂo nitro, |

heterodigll QBN EIYRBBaryl dREREic, s%gtlm@nl@kéfuéychc cycloalkoxy,
carboxyl substituated al Kyl, carboxyl - cycloal kyl

substitygd Blffél% @b Beteragrdaxy. oy $t5aueﬂWerwlb@memwyclyloxy,
substit®Bd RAXN ag@%% cﬁ}{ g% offhirtin g;%gg&u PSS SI0808! 500y, -atky, -S(0),

car oxyI

- substitatedaikyl, HSE05 ayykialis, S@BomSuw@séycudamgﬂ -8(0); - alkenyl, -S(O);
heter | car boxyl am do, cyano,
-substifug ‘195’ é?)bs%l'iﬂc ab &2 r Pt e aryl; fﬁ(@éz yileteroalyl -S(0), -
subsﬁnﬁe@ﬁﬁléltog{jgg rsg(:jquﬂ tlié%ogg/rélrxud ﬁ%@grﬁ@ﬁﬂf ted%*“é?e?c&é‘cﬂ%e%S(O)g -alkyl, -
0S(0)1 Bnletipedalkidy FOS((D)zehIql eOS(PRI- IsnbstﬁUﬂBdtar}ﬂ,LHCB“{O)g -heteroaryl, -
OOy RGBT Dbe Thsirocylion - Os SrubStlited hetebocyeic, -
pL
Oscb_gﬁggtltuteé am?ergﬁgﬁﬁﬁ%gﬁ%ﬁﬁﬁggx Qﬁk§g9§ﬁg§@|§u¥¥§pz_

SubStlﬂﬁﬂ:mUhl ~KBR(Q):rbttercanyly INXY(O)s bﬂmbsmmtwdﬂteroaryl -NRS(O), -

R

substinQ&YAIRY pqan@w Lm:&g» L tu’te%g Q—%f? -NRS(O), -NR-~

- substituted cycloalkyl
beteroard Rt SR sy stﬁaﬂeﬂ teroanIO)IQRS(@)b kERyihqtﬁoQ(dn)Z _NRS(O); ~

AT 50 e s s
alkyl)aitds frichtt £ dl%‘?lhﬁ@ﬁcy momoSGAd apgdilﬁ&tﬁﬁfé@é?yﬂﬁmmo 3604 and di-

-substituted heterocyclic,
heteroarylamine, mono- and di-(substituted heteroaryl)ammo mono- and di~heterocyclic
amino, mono- and di-(substituted heterocyclic) amino, unsymmetric di-substituted amines
having different substituents selected from the group consisting of alkyl, substituted alkyl,

aryl, substituted ary, heteroaryl, substituted heteroaryl, heterocyclic and substituted

- -19-
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20 OS(0)2 -substituted al kyl, -05(0).2 -a_r,yl, -05(0) 2
- substituted aryl, -0OS(0)2 -heteroaryl, - 0OS(0)2

tuted heteroaryl, -0S(0)2 - heterocy j 0 (a
WOZOOS%? 4'5 -substituted heterocycllc - 0s02 %@82004’019433

o 0 Yo AT SIS B ot g o

(such a8 IE%EGCQQ rﬁhlmyl NGO ey, 2HESI DS N’R@’\d V\}h@%@R Q8 ydrogen or alkyl.
RS{0)Z - Hheterocycli c -NRS(0) 2 - substitut od

hetero cI [ c -NRS(0) 2 - NR- al k NRS(0) 2 -NR 25
[0081]subst i‘Heteseery OR{yi refefgre tiy &IOUNFQ&J@W%W#\R@( @}llzstltuted

heteroal %3? ft:rlsk(ﬁhsg%&%ﬁ't fgelgj;%%eroary 1 hﬁl}?%[ oo)ar2y|

-NR-heterocyclic, -NRS(0)2 -- NR- substit ut ed ,
[0082]het er d%mwcla?mrd‘he’amﬂ;ydim”aiei@d; tnd satyratedvo ungetoiated group

.o di- ubst i tut al k 1. No, no- d di-aryl am no,
having SHEIS HAB LGS CPR NGNSy PO B 00 T0aapp Aoms and
from 1 'f@h%%%a)ﬂ%’r?ﬁbéi&ted’ﬁﬂﬁl thé %uﬁ' coﬁ&@t}ﬂ% bftHEEFen, sulfur or oxygen

het eroaryl)am no, nono- and -heterocyclic 30 amn
within thermieg. dndustd l(@ﬂystemsmmbmm@mf@mmngs) caarticraoyl or hetero aryl.
unsymmetric di-substituted amnes having different

00835101 14SB00 1 ARLEELSH L AL 19 SLQRIE AIREE L AL substituted

al kyl ,

with frb@t 1etb@ambl;musmb sélettod ﬁ@nh&é @fF dtnsistieg ef @m/@t@); thadieb (=S),
substituted -19 WO 20051047544 PCTn82004/ 019435
aikoxyr@tbéwad@ﬂiw ks Yianp<ingabRBy an, peYleEy apipp, amidino,

] ack
lilanfJ B! Bl BRI O R o1 ) B ipd R B amine,
aminodﬁrbcﬁlyhy@[ agk sultitatbd yﬂ'y.l aljrlaﬁﬁ,]s]ubgﬂ-ﬂetedranyﬂnw leyl(bxyaryl,
refer E g rouE get er oar ubstit ec{ .
substitgigd ary %)Sa{y y%m{c ’jﬁ]éi()glil Gpcar XN baxylalky carboxyl—
substmlﬁ%? ﬁfkgr? ébox?-dyRadaly gggm&@ute@éyclw Ak iaeyl,

a saturat ed or unsaturated group havi ng a
cmiaoxgﬁ-s@ls@tumdmgylocahmaymﬁb@mdmm%suhmgﬁw kantcaiyij ng

1 to 10 t d £ 4. .
carboxy BBk Gt G LB URL B PO B ERE T b B IRkEh St cveloatiyt,
guanidfol g@agﬁdlnos%woﬁy [thidl, tBXUBEA) subdtiried tHibALY ﬂﬁoarsm sﬁmﬁﬁed

ring systems, one or noré of the rings can be ary

thioaryhdhierpdeaikyl, sybstigesd th&mglpalﬁmt ddoheerornd; ;E@Ibsittﬁtqdéhz@hgteroaryl,

 thiobetp DS SERURLG BHRRatel B Pudt PRtk et ot Reterocyetic

substit@ed ﬁet@fdcgal@ﬁTaaakéxﬁkubgﬂwﬁé eydlaadkoxy, hlsﬂé:ﬁ?‘z&fyloxy, substituted

substi tuted al kox , ~acyl am no,
heterowﬁmwcbﬂ@m sub%w@ée 9etewﬂdloxam»@f0ﬁ@0ny1ammo
0 [
Oxy&u%r#&yn%@ oriypggﬁ!a?? gmg?h g’% ocar ony LYy g 25(0): -aryl, -OS(0) -

substit@ed B8¢.a0S00 Y, tstoasi, }LOS(S)&bSﬁbshuIt&Uhﬁéﬁbhryl aQS (O)Zi;y-heterocychc
substituted aryl oxy ary 0X , . Substituted
yl‘ﬁé\sé )}

OS(Ohrsybaiyat pricraraF et SCh n8lkyh NRS(O), -substituted

alkyl, %ﬁg@y (%%W@f/%ﬂ atF te?%}ﬁ‘ar BOX %ﬁz S ubs{)h{ydt oo O -

substit@xé healoayl, ORIy Hastarbeyelic, -NRS(O), —substituted heterocyclic, -

NRS(O); -NR-alkyl, -NRS(O), -NR-substituted alkyl, -NRS(O); -NR-alkyl, -NRS(O), -NR-

substituted aryl, -NRS(O), -NR-heteroaryl, -NRS(O), -NR-substituted heteroaryl, -NRS(O),

-NR-heterocyclic, -NRS(O), -NR-substituted heterocyclic, mono- and di-alkylamino, mono-

and di-(substituted alkyl)amino, mono-and di-arylamino, mono- and di-(substituted

aryl)amino, mono- and di-heteroarylamino, mono- and di-(substituted heteroaryl)amino, -
-20-
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car boxyl -substituted aryl, carboxylhetéroaryl,
car boxyl -substituted heteroaryl,

WO zg‘gy(ﬁ@gyl het er ocycl i c, carboxyl substituted P
heterocycl i c, cycloalkyl substituted cycl odlRyy52004019435

m{)no—gaﬂg Ql:l ﬂ%@?dcgglﬁr?fga © udl t(ﬁf%%gtu dﬁ%ﬁg&?ﬁ%l}?}i%ﬁ{d unsymmetric di-
substitifed eatiyds, hatfmgczﬁﬁ@ﬂeﬁaé&@ydmeﬁu Belbtiba e tRi g?&ifﬁédi@isﬁﬁé of alkyl,

t hi oheteroaryl, substituted thioheteroar

substitpie gHat.e¥ e yibistitiiedsangh hpteraaay, s s@héwdelnaﬁ@y@nyt dieterocyclic and

s JERTERR Ly, SRS 89, DL Mo, DELST SRS

convertionhioslblaxy gronpt @nEREYBOXYCh7s dRetyiltdhdelk ike) and
het er.oaryl oxy, heterocyclyl oxy, substitute

|
alkynylgihs P%%Mﬂowﬁww £y Padi -§6)a -alkyl, -SO; - substituted alkyl, -

50, -aRQHIS Q%B%ttgc[’%ﬂﬂ@ny&%o&lom | _g%;%ed cycloalkyl, -SO,

~aryl, —S@bsiubt;tnmad agyly!SO,--BReMa2ylhe3@y myﬂlmted@%(e%ﬁryt -S0; -
stltu d.heteroaryl, -0S(0)2 -heterocyclic, 25
hetorocyefig.o P92 st Fied i ock G, 91 ERR, wxbem R prmydrogen or alkyl.
- NRS( O) 2 -al kyl, - NRS( 0)2 -substituted alkyl,
[0084}- NRS( @ﬁmﬂésydf’hefe ) Sug%fﬁ& ty'gﬁ;gu&r ¥ht are ﬁ'ﬁﬁtn%ed to,

-heteroaryl, - Sttt et éroar
azetidin) RS0} nmkiezcr}w qng/yaztoleg pyELIRE(I)r2zins plysitiidint, qszl,rndazme

indoliz eSSy iﬂ@?l&éﬂiﬁ?ﬁi&%@%@i ol Pﬁtéﬁgggvg%émmﬂyw@olm
qumohné\' IEkaid, hapifely Qlﬁe dﬂﬁ}ag_ NRS?%% iney pteridine,

S(0)2 - NR-subs ute het er oar ylI ,
Cmbwﬂlwwaﬂéth@ﬁaw@mtbndmm@pm pmasﬂm@lmet wbﬁniazole phenazme

t o-and. di - al Kyl am n
isoxazfl€ VFEBEUEIne s PRRNY B g iio e Binyfdifeneiperazine
mdohnﬁtphﬁhalﬂmde di,2,§ wbﬁﬁhyﬁ%ﬁ%uu%]ﬁie) AB19)PietfAMAob&Dd[b]thiophene,

i - het eroaryl am no, nono- and di - (subst ituted

tmﬂzolﬁé@é?@@@q JHeRhcHs, benmibtz@om@w oarBlatineOhicigarpholidg,0
- and
plpmdgirgrﬂ(p?n%htjﬁg&tggﬁ% er og & é/fzjtfr(n (r:longsy?nr’]fet ric di-

substituted am nes having d| fferent substituents

[0085] sel ect‘Hdtefdcgﬁhyldk@"’ gefersntothgiothi-Ochadro@ ikl and “substituted |
substituted aryl,

Luted al ky aryl ,
hetemﬁéff E)F‘éi Fefes t%ﬂ’&s%r?‘tﬁn -JulpsbiEed Apgrocysli er ocycl i ¢ and
substituted heterocyclic, substituted allcynyl groups
havi ng am no groups bl ocked by 5 conventional
bl ocki ng groups (such as Boc, Cbz, fornyl, and the
Methods ke) and al cyny]/substituted al kynyl groups
substituted with -S -al kyl, -SQ - substituted

onse L R Rt BB B M

hypers en&ltlyity reabdnsiBubISEd MM Egestiotkd pre'é\’%atldnr cﬁt&{t &f bﬁlug metabolites,
-. substituted heteroaryl, - heterocycl ic,

with dmeﬁcbznd@a gt thesqmapensiderptigerisite héﬁclsﬂemﬂmr heptmetioh to

g N LNy S ——

cytotoxid ’.ﬂbél&idvér@ fourdz6 b dbiinar ¥4 HeltRulolisHedatddls QuctPYd SRITEN (Hari et

ridine razine, rimdine, ri dazi ne,
al., 200 ?)y whereas CD%YP helper T ce?fs/ were characterﬁ)s)tlc of milder cutaneous adverse drug

reactions, such as maculopapular rash (Pichler et al., 1997). Since the major

histocompatibility complex (MEHC) is known to be important in determining T-cell mediated

immune responsiveness to the antigens, such as metabolites of dmgs; we evaluated whether
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i ndol i zi ne, isoindole, indole, dihydroindole,
i ndazol e, purine, quinolizine, isoquinorine,

wo 264N ne, pht hal azi ne, napht hyl pyri di ne, PCTIUS2004/019435
) qui noxal i ne, qui nazoline, cinnoline, pteridine,

the allegﬁsre %2%1%9 h%&qr%g&%riéﬁ(}?ﬁ%@g %P%BI&WV&E REuochiiéd Hih ﬁrug—m]duced

phpna2|ne 15 1 soxazo
SIS/THMEIRIXazi ne, phenot hi azi ne, im dazolidine,
i m dazol i ne pi peridine, pi perazi ne, indoline,

[0087]2'“5 h gl gﬁ?@ﬁiﬁéﬁ%ﬁ%ﬁgﬂq{ @\Eeﬁ? c?rgg reactions. The results

indicath ﬁ?ﬁ@%ﬁlAiE*ﬂ% 02 Wk prRemEn 4@%@7-19 [¢ DM%} QISTQ‘EN patlents who received

mor phol i no, thionorpholino, piperidin
CaIbaIIWﬁ}ylﬂﬁ (Baveple f bt Fahylirlowas alsg founskig 17 h’é 53 (83%) POYEEN patients

who TECRLVE tif;&ﬁ%@g}léﬁ ?%Eh%gfgof er%%li(? Iu%ﬂgig}é%r 25 icillin, 1 sulfasalazine, 1

ketopraﬁhet e fth M2 WREEWE drosh NeagicalBy; §oF UDShiidntd ﬁd.OS%) who
heter oc cI i c. Methods [00%6 There 1 s evidence that

develop¢rbS BT Ebiadive kéngphensipan also §Wﬁe|dahe HA-BSY %Q?eaﬂeén ugn the other

r.sensitijv Eeach I\/Crestr o
band, i BRGREAR obly it TR The O S Heb SRblef froup. 0% 0/32)
of the $Hen§&in-Bd18EhNGo0b, 4. k%qe/m@popﬂmtpaﬁem@ ﬁuiogﬁﬂsﬂﬁcm Miverse drug
nol ecul es or haptenation to endogenous_ proteins

reactiopepibertin SdBy andcr 3549 of Beasasghratulaion. Bogays the tolerant
Kij te f ound
sroup 51 Qo1 b L0 o B Y SEASLE BB BpURec B e

negatn&lﬁédiEhkrf( H&m feB*1802 as<d0lded, caﬁ%ﬁﬂ&ﬁn@ﬁﬁdud&é ISE%/FT EN, were 1712,
| s were ch terIStIC er ut aneo aaver se

100%, 45 @3 Yo, 00 404 51%85/‘13 Egrpgelt ‘ﬁ%e uf]%fp%plépgrasw&é%ﬁf Preipriogrinduced

SN tﬁ{: oddﬁ%ﬁéden§h9{;tﬁ %&ﬁ@ﬁ%? sﬁﬁfeﬁskaﬁ&wmm Bid hhtive

I nportant in
premctck&heﬂlm wemgS 8T4C%, Il(}@ﬁédl %6 chndi (P36, regsptnsyy dmesdingdy, the

presencs,of (1R SR BUEon DO SHAT IR0 OuF G of High-Dek patients for drug-
mduceE§T$ & ca&ﬁbﬁnﬁebﬁhﬁéa@ﬁh&%umsﬁced SJﬁ/TEN

IStOCO at i bl [ ty COI’Tp ex were associ at ed
rug-induced - SJS/TEN HSS. [00871 W perforned HLA
{0088]t ypi ngllsrimpd edemsereaptionsiaduced by saipgmaseiing appear tprze associated

with aﬂo?ﬁejé}h?lfog% %?%(?OIIE s ﬂ'(’é'\ﬂl?[ of %0(%2 \3@% c&;tgégmenfsrhﬁ%these

milder eictianBmwagaignzEpiachhé HDA-BFA60 hl hﬁioﬁtmﬂﬁl aflelefvaasnghly found

0,
in 26%0(3 ﬁé?g’}) gff g%s %@%ﬁ)? gc%r%rlgln ggg:ugg é‘i\f‘. pAds raglg%gr ﬁlgg&l associated

th& L L 4k8t ))} ¥
carbanfPBSh S O 5 G RS AT v 4 15, PRRRGEDR, F-AB*4601 can
be usedlif thatrisk assesspdent O&xghildviosianelers A I0R endusddbyEEhbahtaeepine.

t aki ng phenytoin also carried the HLA- B* 1502 all el e.

1008913, 7y A B S B IR S P RS SRR Bt St Ta i

patients with SIS/TEN or hypersensitivity patients who recewed allopurinol, but only 18% m

. the general population. The odds ratio, sensitivity, specificity, positive predictive value, and

negative predictive value for B¥5801 associated allopurinol-induced SIS/TEN or
hypersensitivity were 155, 100%, 82%, 84.7%, and 100%, respectively (Example 2). HLA-
B*5801 can thus be used to predict the risk for adverse drug reactions in response to

allopurinol.
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10 of the phenytoin-tolerant group, 6.3% (9/142) of
the patients who had m | der adverse drug reactions

ther.than SJS, and 5.3% (5/94) of the general _ _
WO%@%{%%%“% on. By using the tolerant group as P?Tmszoomwna

ont r ol ati o, 1tiVi specificity, )
002 05 B TSk FIEE) g e ot
patien¥ &ruRvERping ah2d7erds §a@iraidtidn @ﬁ&b@aﬁggnigg}g; éo%g}i%g[%ydetennining
9 an ()

SIS/ TEN, were 1712, 100% 95.89% . 09
the presegpreet a/dp-B plielegelesigs fngside ictuwd phiehys of HLiABALHE, HLA-

e ' t ensl t4vi,ty, ..speciflcity, . .

B0 R KRy B AP QS Y BRSE A Gl i e
an adwedetBupeseting, Inde/ fefcHRA ¥mbbdent FMDABY: 39%is used to predict the risk

respectively. Accordingly, the resence of this
for STREENS pari eV cabaszas@andcehSIS/AER | f i cati on of

hi gh-ri sk patients for drug- induced SJS/ TEN,
0091par ti claaalih, 6aRD b8 b gk -
O e ORRa T TRE ey a5 STy PR s EE. Gylepsin
Carbatyel, Baitek Epilepsing Speas Stazepire, AsleanimbeTim@A1,\ié td aromatic

. angther allele, H.LA-B*4601. Thus,.10 out of 16 .
anticofiRhly] Clter Brnasid it iy, DRBUie Hhoh e (ikmtinb e
henob&baall BARE ZRMl BcA6las dafy st .
el & was %ﬁldﬁ@?{gﬁﬁ%&h@ﬁ&%% ( 19‘5/357135)9’9%%15‘?%@ Thbfore, HIA-

B*15@zap ewrayvyed-te assessthe rigk bupdvarne dogdsaatmns to fhese other aromatic
. B* i-ated carbamazepi ne-j.ndyced. ol der
anticoffy it AP B R SRR RO RS AR b2 oo wsed as

a risk Detorabd indludd@etbslkte @ aSPEF VROV os| FFicafahlz 63 &R ARR
i nduced by carbani azepine. 25 [00891 A third | AAB
phenobgrpiiale Metpholpesyddhese faagsraseirpwWhinithe otifsast €27 GeboBo al., 1991;
i ' r [ sitivity patient .
Lecaeh 3o oS T AR L1 DG b amaseine o,
11-dioyendmalazgopel Atdioh dihlfie @dssndzapine, caBRnsdzbpik lifiechol and

specificity, positive predictive value, and negative
carbeng2EROE e RAS) Rrey iR BRYBAInciheeom SiFydrodiol, phenyoin catechol,
henvidid SREFARARRsINGL 4%%}: sl hypersensitivity were
P HY%SS,' 180% 82% 84. ?%b angmfgég/b respectively

(Exanp e 2). HLA- 30 B*5801 can thus be used to )
[0092] edi R N HFAgBT 2804415 vprdl forpredict the risk for
NopufiSSIAARS S SIS/ TN, QR YIS0k ot ot icemia hroni
P BT US20047 019435 3500 Opxﬁégyﬁaﬁg?%f?&?ﬁ?@éprg%%aﬂd chrontc
gout. Asveewith the ghovirdsss Ha AxBERM @f teased Ri Bgesshige Fiblsks é

.. patjent for devel opi an_adverse drug reaction
metabg%t?sg?ndlt RVALVES ogﬁﬁ@“@&ﬁ%ﬁv&il-ng determining the
presence of an HLA-B allele selected fromthe group .
[0093]consSi s@ihegsubtypies Af e HBAR15HBAS 0BBaBAdcw@ kY also be predispositive
HLA- B*4601, . wherej.n the .presence of the HLA-B allele
for cutfufou, gYER JHE BRRCtons, BRFIFYATE Whan D seice! 1804 dalferent ethnic

oo SR g RSN BE BHAH: (s, ek Sl fin
spond;disis hastenngly asecdiatod vt FBIA/BOEN. Many alleles, or subtypes, have been
reported for HLA-B27, such as B*¥2701-B*2723. These subtypes are distributed in different
areas in the world, and many are associated with ankylosing spondylitis (Khan, 2000;
Feltkamp et al., 2001). We contemplate that HI.A-B15, B58 or B46 are associated with
cutaneous ADR as described herein, and other subtypes of HLA-B15, B58 or B46 may aiso
be used for risk assessment instead of HLA-B*1502, 5801 or 4601, e.g., HLA-B*1503 or

*1558.
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[ 0091] Carbanmmzepi ne, also known as Tegretol, Tegol,
G 32883, Biston, Calepsin, Carbatrol, Epitol,

WO de,lsm.;ggfl n, Sirtal, Stazepine, Telesmn, or -Eldmfgzbﬁ_“ﬁl%:h
I'S an aromatic anticonvul sant (1 her aromatic

(0094157 Lﬁg(ﬂggia?xgﬁ{ St Bl g aﬂmﬁ% g?é‘%;b&hc FA% aleles

cause siIm ar a verse

per se,RA&d @Bk eaStheprdb dinkeepi daeh of tiersptefie alltledcdl bel@éﬂ to predict
can be enployed to assess the risk for adverse
the corrasonding A 1710 ek as et Hans IPETRES GonciRmabes argdie Elgy allele of

mteres%aé t% g%—g%%g% Bjrcshg\;}a il Sé{y{i %ﬁbl{é‘ so | nCle ety 5 interest.

Conseq‘tﬁhﬂ? ahé pRseadtbdbese wirkye Seqii valar panstianhibers) is indicative of the
phenytoi n or . phenobarbital. Mt abol [ tes of these
presenefy efghe gHeleioh @%ﬁfeﬁh i, & g deEdicatiye of epskfor APRq|As shown in

Exampsl'eg ? lihe %ﬁ& %e*q%? h%@&%ﬁ DR b LA: tma?% rs sEAORID g‘f"‘ﬁOZ,

as ’car bamazep epoxi amazepl ne-

Cw*08b1; dwhsocﬁgaxﬁam;am MECA,*G}% ’ﬁhe HﬁlArmdnkers of the HLLA-B*5801
car barngpl ne, carbanmaze] e_catechol

haplotypgipelids-dpr HEmERlg A nbive; WQHW{ Q&Bb’??éﬁ;l/t%ﬂdrw%*oml
phenyt oi n di hydrodi ol , phenytoin catechol, phenytoin

[0095] et hy | Tiad @pivdlent g&ﬂetp:hﬁaﬂtbﬂéam e :qm maer, u@@ﬁzﬁﬁg HILA markers,
anot her preferred enbodj nent, <§ 3*5801 is used to
microsptelHes And piggls melqoside polymarplisu (SN m%&eareﬁéﬂyeme useful

genetlc aﬂgﬁ m@lai)&ﬂbfd N frdeii t%ﬁiﬁngtQ%ugF% S&%E UM&@ @eﬁﬂ%oﬂle

ronic gout. IS Wt -B*5
marker@are dutdeo kb (B(aklxe&ﬂskbt; e kb ei20dfb frtva th&t]ﬁﬁm:lus bekss. Of
IIo rlnol Q. her

pmncui‘aa‘éw?%é'g%%% g %Eﬂgz% osted %B@%P@’e%@ﬁﬁﬁéﬂ LjedQy pfer specific

HLA-PLEAbsResi tive for cutaneous adverse drug reactions,
%9 %@I arly when the patient is of a different

. ethn| c 25 orlq% Such subtype variation has been
[0096]obs er vBRP Fhat Hlslograan bF(S‘leteé‘}@ér]Pm USINgyPefipdh fnown m the art.

Preferazyﬁ))ﬁ %‘%}e{éﬂdé ]§NIAS 16;511 ggge% tcf"‘.%ﬁ %ﬁ qs %ﬂe&ﬁc?ofglr%%ﬁele%terest

or su ave een orte

The pribe’mB? be 11etdd fas dBétﬁ MRechd? 6’2&)11@&&15]@ 5 Bﬂ@ionﬁ),eikta:ltz&ﬂe
distributed in. . different, areas i.n _the v\gy E and

molecile fipt spesifically bindsda G PIRLanRYPBEiKYY s O protein
product (MR gt beigkl ok AT Fbxthote, LU ng (¥ nioRE GRS
methodsutanbeaissd ADRtasnide Serprbieth predectrof tanadlebd. t&mlhnim thpes
. HLA-B 15, B58 or B46 al so , be . used.f ri sk
eqmvaf@%é@%@ﬁlﬁﬁ%ﬂfk?féfa%g SPteﬁfggﬁﬂs@%th@éé@O‘a'Plﬂ artg o
HLA- B*1503 or *1558. -23 WD 2005/ 047544
[0097}PCT/ 112 Gt il ddke ﬂ{ef&%ﬂac_ﬁtdf tiflepreBiction, the ahés bl ierest

noted that in addition to the specific HLA alleles
andforpte eqeizalegegmctie makwanay bhdateraiacd slarewithdhe genstigmarkers of

accessory mg'lECuCllesf Afa (%—Lt%ﬁl%to% ﬂlokfeecui]e%%&?aﬁrlﬁ%l%d m the interaction

between antigen-presenting cell and T-cell interaction. These genetic markers include‘
microsatellite and single nucleotide polymorphism (SNP) markers. The accessory and co-
stimulatory molecules include cell surface molecules (e.g., CD80, CD8§6, CD28, CD4,
CDS, T cell receptor (TCR), ICAM-1, CD11a, CD58, CD2, etc.) and inflammatory or
pro-inflammatory cytokines, chemokines (e.g., TNF-a), and mediators (e.g.,
complements, apoptosis proteins, enzymes, extracellular matrix components, etc.). Also
of interest are genefic markers of drag metabolizing enzymes which are involved in the
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20

the corresponding ADR risk as well. Thi's is because
genetic markers near the HLA allele of interest tend
wo Jo9s/6038€0r egate, or show a |inkage disequilipti , _
mﬁ?h ?he allele of interest. 5 C‘onsequently,]Q?M;é]‘goﬂm19‘133
bioach¥ _ / ; rkers i.val ent ,geneti.c
roac naaﬁ?g%%ﬁ d?{so}‘lE n ?@3{6? \(/ﬁé1 5 TE‘ %Sg%eé?gécs%lﬁr BSEOAEds | el e
microsdtellint deSNP nwirka®, The dhugrictabsiZintire oy BicRiie %hééeqk
for. ADR shown in Exanple 3, the HLA-B* 1502
enzyIpes 6F-é’ta3‘?kf@°$¥%'ll%ﬁ@ Mpatpmilk sics andohased] PRBIM 202, microsomal

o * |14 *019. The HL

cpoxibliytiOfhee, SRR, A B AR bt b spase, ete).

exanpl e, A*3303, Cw*0302, DRBI*0301, and M CA*00201.
[0098)0 [ 0095} pHsentciquentminetthgenetides ameted foahabsa@aynomic
rOﬁi.rmrg.srS i nclgdilignfg AA markers, .mcrosatellites, and
PIOMIME g PBS AUFERE Y eﬁ'%fﬂmw e I 1 gV RRe fglividual, and each
genetiPF@h@Tia Rbbciatd®y i InCroF R 00
B a8 e B To FRICELS o bR Unafif).
IncludingrJdversse dreg pasotions (0 thapred0t kistho8thk panel Of kinetio Fackéks inclades

HL.A- B, l.ocus or |ess.. O icul i nt erest

at leask Bnd SRR Hhrle B8R AomoinsioBle oL AR P el Rodb01. The
anel pre@irabily diclad<sRe tdaki 9vo alRidLAviBnba DB all
pane %LAraI Iyelces can t?e deot ect ed by us?ﬁég%%ﬁ? a#é?%%%hﬁ%%\%om the

group, f addétion to BLART EY020§01 apdfrorice1.oApire] alidiideeshytother
tj ific f he.allele of int t |
ko B0 BB 8 BRGhFS  Sh B B B b BB o o

syndroment Bied gethetiy nerises @idiccdedg eiaibhies H&lstﬁﬁﬁﬂaﬁ)rf Bflecules and/or
ds to the probe. Alternative y, CDNA,

specifjcally bi |
drug Eﬁ%&i"&%\”gﬁ%%% g%ﬂb?fb@tﬁ’é’ﬁ cegt 2lsp be giclugied. can be
detected. For exanple, serotyping or mcrocytotoxity

[0099]TEt hodBuraRR phevigsEH atrRet6d 6F QBB aRY; ?&e%itﬂg;gg% ?1%51%}1163 that can

of the allele. Simlarly, the equivalent g

be useqigt et dragxindyecdiSIVERRE ob5ISE by usizgHBUA-BTI608, 3801 GhEG0] as a
et By WORTIn R, SFLOSTpANSHBEELS SSEHIANEL B oo
with medicinealaadidageeid de bRIkEResTEM Hh6] Behermned 1@&@_’1'8 inhibit the

ul es

with the genetic markers of 25 accessory nole
expresgipp apyos funfliomebihg aligice die a8y ofitharcandidate vgehting drug induced
_ I oy ' nti gen-presenting cell and
adversél’%gﬁl?ﬁsﬁ}atﬂg%% %ﬁﬁl\@ﬁ%@%@. genetic markers include
m crosatellite and single nucleotide pol ynorphi sm
(SNP) markers. The accessory and co- stinulatory
nol ecul es include cell surface nolecules (e.g., CD30,
CD86, CD28, CD4, CD8, T cell receptor (TCR), |CAM1,
CDlla, CDb8, CD2, etc.) and inflammtory or 30
pro-inflanmatory cytoki nes, chenokines (e.g., TNF-a),
and nedi ators (e.g., conplenents, apoptosis
proteins, enzynes, extracellular nmatrix conponents,
etc.). Also of interest are genetic markers of drug
met abol i zi ng enzymes which are involved in the
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bi oactivation and detoxification of drugs. These
1Gc markers also include mcrosatellit P oias
wo zg%&?}i%té:’r;g. The drug netabolizing enzynes incl SP e'p 22[};@019433
Ki I enzynes (e.g., cytochrone P450 superfamly etc.)
S and phase Il enzynes (e.g., mcrosomal . epoxide

[0010@3/0' r ol AasthePAPpLABMBe PredGRlivehlion pFovids @.kit comprising the means for
DP- gl ucuronosyl -transferase, etc.). 5 [0098] The

detectinges baast dngwelpleisglectedritare thepgrovp sersiingst Feh£31 502, 5801 and

ar mmcogenopi rofiling.. Thus,.: anel _q enet.ic, .
4601 PR ERES FPaRr iR AR rthindy s o2 B e 2l LA hé e
preferSR§ Blso 86Maink Qefcdbi0 Fedebntd $5ABE Bicdd. Whe Prdbléfis preferably an
predi sposition for a disease or nedical condition,

oligonuplebtudh. figheddimey &udhay gompaiee togtsand(ay reqgeniseseniiecting biological

hod, .. | _ ic f o
sampIFE SR Pt of Sl s She@aEbIPaife hLEH L BVAG TN AT R ox the attele
proteif ol the Bimpg1ed) 2For58@ipae) P O fhmersier QJQPE@'&% the relevant regions of

preferably includes at |east two alleles, and nost
the gepprafcdPMBImayahs inchided. al 1 el es, fromthe group. In

addition to HLA-B*1502, 5801 and/or 4601, the pane

may i nclude any other known genetic factors, such as
[00101)hi opuThakit pesfergblyreonsgfriscaseamigr defectywmd deasbiwa diteles selected

ong- syndr NgfA-C rs, f-or .accessor 3
srom S ERu-an g BT AT 5P Tl T e Rt mky comprise
meand T8t 3R8dtingiJigr RAMIERCHRS &Y WHEHarhRkelyaBsscAlse il be

i ncluded. 15 [00991 Further provided js a nethod of
pharmgeasepiirprafans r Airdelerief g agplvas hiomase metlhylaansfepes.

used to treat drug-induced SIS/ TEN, or HSS by using

HLA-B* 1502, 5801 or 4601 as a target in drug B
[00102fevel ofhwmin a preleresdempbediment, e lakpar sehpgsearpbest for fetecting all

thrco gl HEASE 203 700 BREFS, MR RiebY R P B R Fmprpos the
PCR prndrofiible fhheachetarevss) Aiklaadial. function of the

allele. The efficacy of the candidate in treating
drug i nduced 20 adverse reactions can then be

[001 O?JU rt hefpd @3beshg el &Q%fe@e?ﬂt%‘}ﬂusm tHR300HA U8 Bre not to be

its [00100] Another aspect of the present invention
constrpedoiv ap vay akilimibogpihe sriopg of e priesghlsinyetiond ¥ hide thisgingention is

perie B BB oS T W AR S v v
underfS&T 19 Bbidskalddriaie bt @at Runels Gaegdshih ol Mnd @t4ikEnay be made
allel'e, and the kit 5 preferably al so contains

thereigiwitbewtidsparting fom hersprritand sponsd thermaeptabis dedined by the appended
clai preferably an oligonucleotide. The kit may further

conprise tools and/or reagents for collecting

bi ol ogi cal

EXAMPLES

[00104)] In the examples below, the following abbreviations have the following

meanings. Abbreviations not defined have their generally accepted meanings.

[00105] C = degree Celsius
[00106} hr = hour
[00107] min = minute

. =26~



sanples frompatients, as well as thosé for preparing
genom c DNA, cDNA, RNA or the allele protein from
; Sanpl es. For exanple, PCR prinmers for a | £yin _
y.q_‘zio emr%%:lgvant regions of the genonic DNA nagp“JB[léés}lzo04%19”"’30
[oo1e8pncl uged. 10 [001Qddonkhe kit preferably conprises
nmeans for detecting at |least two alleles selected
[00109Y om {1ke group constshslgr of HLA-B* 1502, 5801 and
4601. Optionally, the kit may conprise neans for
[0011@fet ectinmg ot her geri#ifrhelaf actors as wel |, particularly
t hose useful in pharmacogenomc profiling. A
[0011hk ef eM ed exafipl eniodant hi opuri ne nethyl transferase.
h())OlOZ Thus, in a preferred enbodi nent, the kit nay
(0011 onpride probés f&HlldEeRecting all 15 three alleles,
0011 LA- 8*6502, 5801 and 4601. More preferably, the kit
[ urt Bt conpri ses™HEMIBCR priners suitabl e for each
- nd eyery allele asywell. [00103] The foll ow ng
wﬂll@xan‘pﬁngs are offeF’éjélgF%ni [ lustrate this invention and
0 ren to be. co _ in any way as limting the
{ 0115’s]cope19%f the pr esgﬁ%ﬂ) nvention. While this invention
[00116]s PADR cul a:ly shawe: &hd rersehi bed with references
to preferred enbodi nents thereof, it will be 20
[0011Tnder SISood by=t hoS&vekd-ldedon Byrddi@nart that various
changes in formand details my be made therein
[00118}i t holENdeparti ngtoioepititiena pesrdtysand scope of the
invention as defined by the appended clains.
[001THANVPERS [ 00104] hypersdnsitoéa sypdremsel ow, t he

foll owi,hg.abbreviati ons have the. foll|lowng 25
ooxzdio  HRBES AR oV B SRRt B i Fosis bl A Siemic symptoms
ener y accepte ani ngs.. [ Q0105] ' C = degree
[0012 811880 [00106] ShaTERE. r°1ﬁ[°68’§69‘]‘gl?ﬂtﬁe: minute -26

[0012401208}5¢% 047544 PCH&I%%%@@PMQQ%E}S%OOlO& sec =

second [ 001091 M= m cronol ar 10] mm =

[001231i | | ipmphar  [0011g}mMh feulBdaé amidef01121 mM =
mlliliter [00113] pl = mcroliter
[00124] STRP = short tandem repeat polymorphism

Materials and Methods

Patients and control subjects

[00125] For the studies described in Examples 1 and 2, a total of 112 SIS/TEN patients
were recruited either from Chang Gung Memorial Hospital or from several other medical
centers throughout Taiwan. Amoﬁg these patients, 42 had carbamazepine (tegretol)-induced
SJIS/TEN, and 17 had allopurinol-induced severe ADRs. In addition, 126 pafients were also
enrolled, who had developed a milder hypersensitivity reaction to various drugs. Drug taking
history including dosage and duration, and the phenotypes of adverse drug reactions were
recorded. The diagnostic criteria of clinical morphology were defined according to Roujean
(Roujeau JC, 1994). We define SJS as skin detachment of less than 10% of body-surface area,
overlap SJS-TEN as skin detachment of 10-30%, and TEN as greater than 30%. SIS, overlap
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[00114] ny = milli gram [001151 .tg = m-crogram
[ 001161 ADR = adverse drug reaction 10 [00117] SJS =

WO zogg@mmﬁ-Johnson sy_ndrorre [001181 TEN = toxi[)@T,U52094/019435
* 7 epidermal necrolysis [00119] HSS = hypersensitivity

g v ORESR0 T 8 4OSTHREN On with
SIS T%%ogﬁ%gg&%%gvs ster?ieccl: syrrptorrszI [001211 SSO =
sequence-speci fic oligonucleotide 15 [00122] PCR =
[00126pol yndivasectcprdicnt, freavspasted qrog ¥28 withdravn patient observed

o TR BT S0 A GERS SIS0k BRI G50 i

upon wiBBtRl oS 1HRIRES FelQRERBEN.FP3 (dhstobidlsth @Sy Hess RidReThcivded as

Exanples 1 and 2, a total of 112 SJS/TEN patients
controlpeVelunéerufromdhe gedved] popelaiich ahdacmngsaMamitd age range: 20 to 80

Hospi,ital or, fr several other i cal..25 centers _
years) VR GIROSER T At WL Bt oy Lo Y board, ana
inform&PERRERZSR dWaifidear et ol ) -i nduced SJS/ TEN, and 17 had

al  opuri nol -i nduced severe ADRs. In addition, 126

patients were also enrolled, who had devel oped a

GenotyBlred8F HIyer sensitivity reaction to various drugs.
Gg taking history including dosage and durati on,

d t : |
(00127F 0 1 HeaBORD R PASslincBib! SEnbl UPoci KOG 4 hlIEIBRAS(SSO) waro
purchasedrfjm [HY AliBiotodb fLikh €Bravtandgng K paribuged dor 13DA genotyping.
ity Sk oo AR U P o B R e
third exohoof HY BEATME 1 SLLIBGIRNSE, alelti thOr B diAd o hENeBRt ﬁf SSO of

greater than 30% SJS, overlap -27 WO 2005/04754
probes RETOLEREI 410 1oAgEmeBl8nF ENhe prestRN airdotovildted PCRgirgduct bound

to 2 segATREPEI TR R R RUT LI PR he e roRe REebda
chromd ggflic,s YoThie RBbstie th PRédicl Bhete¥al eI Re thehositibd BE EitSpositive probe.
a

verse drug reaction that did not subside _l]J)pon _
The prafietrheitiifipademwas intemngeigd by th senpdgrng ygftware Dynat RELI™ SSO

[eqret gl + 1.0l [ S j - . _
YN T GRBREhy R pHEES BEROREs Bhrciugporgpootvod by
sequend@baRAegsng Bixd DA agaehcingperf@dddnc8rding to the ITHWG Technical
Manual (Jnternational Histocompatibility Working Group).

SNP genotyping

[00128]  Genomic DNA was isolated by using PUREGENE DNA purification system
(Gentra systems, Minnesota, USA). SNP genotyping was performed by high throughput
MALDI-TOF mass spectrometry. Briefly, primers and probes were designed using the
SpectroDESIGNER software (Sequenom, San Diego, CA, USA). Multiplex polymerase chain
reactions (PCR) were performed, the unincorporated dNTPs were dephosphorylated using the
shrimp alkaline phosphatase (Hoffman-LaRoche, Basel, Switzerland), followed by primer
extension. The purified primer extension reaction was spotted onto a 384-element silicon chip
(SpectroCHIP, Sequenom), analyzed using a Bruker Biflex IIMALDI-TOF SpectroREADER
mass spectrometer (Sequenom) and spectra processed with SpectroTYPER (Sequenom).
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purpo %34- el ement silicon chip (SpectroCH P, Sequenonj,
anal yzed using a Bruker Biflex Il MALDI - TOF
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[00131W Q 20010 4EpdbhcieTd 1182084019499 wbinphAdd8 he Chi-square
repeat pol ynorphi sm (STRP) genotypi ng 100129] Twenty
methOdqwgth;atqﬁdaowﬁ#m;ccqm@n@@erqzl talples. i vidaes wirsomiredtet for
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mu}tﬁ(?%fé%ﬁ%]] | 7e st ainda‘%gla(Appl i egﬁB[ osystens gm%l el e ' omous
medicagions. nymoeag the Al LUTFHTEW padiienty, 4hmdGENMEPPER eppospddam
version 3.0 ( | i,ed Bi osyst ). Allele calli.ng.15
carbamg e Uit v B SRR 470 Ry Than SRR BHiGRons other than
carbm;gﬁﬁgeg% agpbrol individuals (1331- 01, 1331-02,
1347-2) ang H20 were included in all genotyping
experinents for quality control purq%gses. :

[00133%; at i skheatienisarsys pabip@da BA ping 3 dosaihed e Maderigls and
ffer: DUPSNIEL £ t i - . -
Methodsy ot b SN S5 IRAE BHNBXIEA'S Bk GAURS1502)

was asdoabliqisin phtiwats weth dvegéndured SESAEN, particubiniydn patidss tceiving
multiple LILA alleles (Pc) by multiplying the raw P
carbampzeniattegFciobe observed -number of HLA allel es present
within the loci. Odds ratios were calculated with
Hal dane's nodification, which adds 0.5 to all cells
to accommopdat e possi bl e z@ablecounts. -29 WO

20 PCTI US2004/ 435 El .The .
Hk E_I(B& *g%ﬁ%lfr:{ec% engﬁg}%i[:; %aqtg%p(a}%ﬁllgp twnilf caé‘g mazepine
i tetstalapdugsd RexppssJolnson syedeometaxicepidergaal pecgolysis
have S]IS/TEN . .and 125 individuals had m | der

AR anegisis adURRRR1AT EentheRCt icansisicer yt kema 500ds .
nul tiform macul opapul ar rash, urticaria, angiBedenn,
and fi xetd drugi=e4épti anpst o vawsrdus nedi cati ons.

BE0posBA1V%) cAfSA%mzepi ne (tegretol), 13728 hadl94a7  36x10%
2l L opuri , and 53 re.,.,Qn various jcati ot .
B?Ellqgn &égdna%grrazepi ne \gs(%}??opuri nol .- ?8€%1 31 1%@ Ia%mm_
ppRp | e foonp" subject to HLA 1Mpkng agg@escrifed i mxipz

& patients whe-i‘ aér mi&der - i drug reactions other than SJS

b, general Taiwanese population

¢, patients who are carbamazepine-tolerant

X2, Chi-square with Yates correclion

P., calculated by multiplying the raw P values by the observed number of HLA-B alleles (35).

[00134] Thus, HLA-B*1502 was detected in 42 of 42 (100%) SIS/TEN patients who
received carbamazepine. The allele was also found in 17 of 53 (32%) SIS/TEN patients who
received other drugs (8 phenytoin, 2 allopurinel, 2 amoxicillin, 1 sulfasalazine, 1 ketoprofen, 1
Ibuprofen, and 2 unknown drugs). Particularly, 8 of 17 patients (47.05%) who developed
SIS/TEN after taking phenytoin also carried the HLA-B*1502 allele. On the other hand, the
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9 |Carbamazépine SIS  B*1502/B*3501

3 Carbamazepine SIS B*1502/B*4006

4 Carbamazepine ~ [SIS B*1502/B*3802
5 Carbamazepine SIS - {B*1502/B*3802

6 ;f;a’yt’fifpm’ SIS B*1502/B*3802

7 Carbamazepine SIS B*1502/B+4001

8 Carbamazepine SIS B*1502/B*3901

9 Carbamazepine SIS B*1502/B*5801
10 |Carbamazepine SIS B*1502/B%5801
11 Carbamazepine SIS B*1502/B*1525
12 |Carbamazepine SIS | B*1502/B*4002
13 |Carbamazepine SIS [B*1502/B*4006
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Carbamazeplne
NSAID

maculopapular rash

B*4001/B*4001

49

Carbamazepine

maculopapular rash

B*1301/B*5502

50

Carbamazepine

lip swelling, oral and
genital ulcer

B*4601/B*5801

51

Carbamazepine

Maculopapular

B*4601/B*5801

52

ICarbamazepine

|And angioedema

B*4001

53

Carbamazepine

maculopapular rash

B*4001/B*5101

54

Carbamazepine

maculopapular rash

B*1301/4001

55

Carbamazepine

maculopaﬁular rash

B*4001/B*4601
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B*4601/B*5401

57

Carbamazepine

maculopapular rash
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[00136]

development of allopurinol-induced SIS/TEN. The HLA-B*5801 allele was found in afl 17

EXAMPLE 2

The HLA-B*5801 allele and SJS/TEN

We have also identified HLLA-B*5801 allele as a risk factor for the

(100%) SIS/severe ADR patients on allopurinol (Tables 3 and 4), but only in 18% of the
general Taiwanese population (odds ratio 155, sensitivity 100%, sﬁeciﬁcity 82%, positive
predictive value 84.7%, negative predictive value 100%, Pc=3.7x107). Accordingly, the

HLA-B*5801 allele can be used alone or with other genetic markers for risk assessment for

development of SIS in md1v1duals takmg allopurinol.
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-32 WD 2005//047544 PCTI US2004/ 019435 | D Suspect ed
drug Phenotype ELLA-B Genotype 41 Carbanazepi ne
wo 2004841s3p SIS/ TEN B*1502/ 4601 42 Car banazepi perakSe04/019435
B*1502/ 3802 43 Car bamazepi ne macul opapul ar rash
B*5801B*4601 44 Car banezppijpq erythema nmultiform
B*4001/ B*4601 45 Car bamazepi ne macul opapul ar rash
HIB-B36 80 Bivbgincyih THT bbsvmsizspp afeents o idina)lopectrod-induced severe
B*4601/ B*5401 4atfimohsandvape dengreendkiopapul ar rash
B*400113*4601 48 NS~azepne' macul opapul ar rash
/| B*4 Car hargigepi ne cul r rash
Allele gﬁgf%@%/ B* 5% ?ﬁp swel ' ﬁ% or afmandqggﬂgg?bpl ﬁi
uhe@r B*4601nB5801 deBdtal 51 Carbanmzepi ne

vecuiopapul ar B*46017B*5801° 52 Carbamazepi ne And
B*5801 anqn@mgerm MBI 53 Car bamazepi4re macigagsapul arxi@sh

* *5101 54 Car bgrag.eRj ne npcul opggrul ar r ggR1pe
Bo801 Br?ét 4001 55 Car bamazepi n)e macul opapul ar_rash

oA B e RS A TS P

,zgener T@Wﬂ zepi ne erythema nul ti for m

X2, fﬂugwa@n@w ‘mf RPLE 2 The ]%ﬁLA—B*SSOl allele and

Pe, calcdatey mswlpmﬁngsfé@ rapeP Malyas by thepbsenied rumhepoliLA-falisks {35).
‘allele as a risk factor for the 5 devel opnent of
al | opuri nol -i nduced SJS/TEN. The IiLA-B*5801 allele
was found in all 17 (100% SJS/ severe ADR patients
on all opurinol (Tables 3 and 4), but only in 18% of
the general Taiwanese popul ation (odds ratio 155,
sensitivity 100% specificity 82% positive
predictive value 84.7% negative predictive val ue
100% Pc=3.7x 10-9). Accordingly, the
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HLA- B*5801 -all el e can be used al one or:with other
genetic markers for r

vel ogment of SJS in individuals taking all inol . _

w0 A 05/ 047544 PCTI US20041019435 Tabl ¢ BEHUSHR rssas

HLA- B*5801 frequency in 1 I panese pat
Fabfids

al | opuri nol -i nduced sever

i sk assessnent for

10

ients with

neous adverse drug

PIRAGH RAEnMype datLel heidits HHR IRIpk okl &&hsc%ga .
PIRALIRNEn Gy ol p =it SN AR Rr ok TG QU Eous ADRs
: 740 B*5801 9
17t 18%%5%’%&1&2‘% > #pidfnd ] a_ pati LA Gefblype
gdver se dsligurigact i ong sgsher than al | opig+grosA3doced
$.0 ADR . b annaorial T Al 1
tt-afeotS—AuK- 0, —geRefar—at Watie S€--pPopth 5
Bhi - squari@dlopiatiholyat es |88 recti on PC, calRi40at &F5891
-n? the Taw Pivati ues by the observed miubcu
61 HLA- B @iapsrael (35) |55 - 347 wo 2005/ R ASa4/B*5801
PCT/ US20( 19435 Talj 4 Phenot ypel ge of
g;ri ents. %ﬁ hoal opuriﬁg{f’-i nduced cut an.jéoﬁéeg(%%&
patient liix-suspect ed deyg Phenot ype HLAB%5(§9F10type 59
|-l opuri-Hol—SJS-B*0705/ B*5801 60 al-loplrinol SJS
B4 4001B* J8Ghurifdl al | op8I$ nol SIS B* 1554/E33980/1B+5681
atopuriol—S3IS—B*3901B* 5801 —63—attoputnet—S3S
B55801 642ligprapel i nol |8J$ *3901B*5801 BE3R0LEFGRIhol
*5801 66 allopurinol SIS B*YQ018 5801 67
forageo *1502%&%801 1400185501
67 Allopurinol SIS B+1502/B*5801
68 allopurinol SIS | B*4001/B*5301
69 allopurinol SIS and vasculitis on leg|B*4601/B*58(01
70 allopurinol ' SIS, and lichenoid B*4001/B*5801
71 allopurinol SIS B*+4002/B*5801
72 allopurinol SIS B*4001/B*5801
73 alloprinol |'sis B*5101/B*5801
74 allopurinol ' TEN B*1301/5801
75 alloprinol SIS B*5801
EXAMPLE 3

The HLA-B*5801 allele and allopurinol-induced hypersensitivity syndrome -

[00137)

to allopurinol-induced hypersensitivity syndrome (HSS). 31 patients were sfudied, including

In a broader study, it was further discovered that HLA-B*5801 is also linked

12 8JS, 3 SJIS/TEN, 1 TEN, and 15 HSS patients. The criteria for HSS were cutaneous rash

(e.g., diffuse macuopapular, exfoliative dermatitis), plus two of the following symptoms:

fever, eosinophilia, atypical circulating lymphocytes, leukocytosis, acute hepatocellular

mjury, or worsening renal function (Arellano et al., 1993). In all enrolled cases, allopurinol

was regarded as the offending drug if the onset of ADRs symptoms occurred within the first
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atopaF 40 Bl B EIseea SLbR BLA SR e Hltp b coni
iilnesses InMGA9 ?ﬁ&éeh%ﬁ (P34 jJ%ﬁﬁ%‘ RANABSeade (nsmf)s;nﬁf diabetes (9/31).

al’l opuri nol exposure and the ADRs synpt ons resol ved
upon withdrawal of the drug. Patients with any

10013% e f oNlmWﬂ@héwwbﬁgS ﬁé@@twm b%fbbﬁenals@éhp@n@ﬁl for at least 6
monthgzg%exg—tngs 1\/1\/'1% h%r er é}é@? h%‘gl}% it \Aﬁﬁ&%&g ofZ s were included

as the bid€purfiiol-teedant cﬁfutIHBSIhéde& @Btrﬂﬁﬁﬁbn & thROAD %}:Oﬁfhle ceﬂ@@iable to
of synptons for al|l patients within the first 2
genera&amm&&%% of &P‘«}télbgmq?é? p@?é%sﬁﬁeaﬁarez% BOTRHEDIssY sgrved as an

additioia¥ Q&Qtrcﬁtg} KadH g@eﬂ g?:’ﬁ{ﬁ IR0 S LdemdWEHNME variables of
patients élrve ti rugs in addition t
these hgimpmmmbwnbmﬁ"ablbé r medi cal records reveal ed no
adverse drug reactions when these concom tant
nmedi cations were taken w gﬂijﬂt al l opurinol. Al
patients had hyperuricem 87 or gouty arthritis, as

Dendbdraphic iribles Hb%ecanlpdﬁﬂdﬁ%ﬁso‘i‘aﬂo?ﬁﬂﬁbm paSure in severe ADRs
hyper tens Pﬁﬁeﬂt}%iﬁerﬁt ?E@élﬂﬁ':{s‘ W ndthp 3aBjekd/ 31) ,

and di abetes (9/ 31) 00139’] Ni nety e| ght gouty
O.II.IIIILIO CJ.I.ICII.D VVI |au UCCII Ullh di'l' U UIIII
| east 6 0 Se vgf;g) Tolerant (n—%g Worng!if;)_] ects
Sex
Male 12 89 52
Female 19 9 41
Age (years) :
~ Median (range) 57.9 (18-91) 57.3 (21-84) 53.9 (22-91)
Allopurinoel dosage (mg/day)
Median (range) 143.3 (50-300) 159.2 (100-400) None
Puration of allopurinol exposure -
Median {range) 28.2 days (1-56) 38 months (6-107) None
[00140} HILA-B*5801 allele was present in all 31 (100%) of these 31 allopurinol-

induced severe ADRs patients, 16 (16.3%) of the 98 tolerant patients (odds ratio 315, P¢c <
107%), and 19 (20%) of the 93 normal subjects (odds ratio 241, Pc <10™). Relative to the
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" mont hs (nean= 38 nonths, range= 6-107 nonths) with no
evi dence of ADRs were included as the

wo Rbd/@PNL nol -tolerant control. The sex distri ' of ..
to% er ant group is conparable to general pre a@%@%ﬁgm&

_ : . _ _ | .

oS s 5 AR SHE LS PO B o 100

for allbperi:g@’dDRE, andphe ptsamne of BT8801eRd aTieitide mbahaph wlue of 66%.
variables of these 3 groups are shown in

J Tabl e 5.
Theretpge, FLA-BYA0 inp Aaekey 3fihdn el s coHisiy ged ahendivangitivei (690%) for
) R i - nalei
alopul R e P PRI Snt P Bl R R E8 AlpBrigghinduced
DRESSqdargrcAtike wioh nedindphiljemidsystom3d syigit@ngnt (n=98) n=93
Sex Male 12 89 52 Female 19 9 41 Age (years) Median
(range) 57.9 (18-91) 57.3 (21-84) 53.9 (22-91)
Al.l opurinol dosage (ng/day) Median (range) 143.3
(50-300) 159.2 (100-400) None Duration of
al | opurinol exposure Medi BBXAMBLEY 28. 2 days (1-56)
38 nonths (6-107) None [00140] HLA-B*5801 allele was
Fapndwdent ganetit maikexsithadhredinkddasahS8HIA-Bop501 60B+5801 allele
i nduced severe ADRs patients, 16 (16.3% of the 98

[0014If_ol er afthe prRkbRBLY HEXUHS 156415808 bP46(Cm, bé-Qfdﬁatezdzﬁiﬁgother

19 (2099 of the 93 nornmal subjects (odds ratio
genetipmaekiays. 1 8) parfailan psnetic snarkrss ngs WGIRACBIeBAGSd%rest tend to co-

PCT/ U$2004/.019435_ alt opuri nol ;- t rant . group, the
segress oSO AL BenBp R, WA i 20<HE B il Bopieltientty, e
preserié@bthe®d maHRY6 (efoivalehl @putié fAHeNYRSindRAGVd HEthp R&Eof the

of  B*5801 "had a positive predictive val ue of 66%

allele ofijgtesssbr e, HLA-13*5801 is a marker with high
specificity (84% and sensitivity (1009 for
I 1 opuri nol =i nduced severe .ADRs, jncludj.n ut apneous .
100143} 0P o T NGt s i ST R S tsmeRe el ke i gitents with
adversWidhl} RAsHdHRPRVEI RN rSMShe FILA-BY 2 Blotype were determined for

- their association of adverse drug reactions. Indeed, HI.A markers of the HLA-B*1502

haplotype, such as DRB1¥1202, Cw*0801, Cw*0806, A*1101, and MICA*019, hada
significantly higher incidence in SJS/TEN patients who had been exposed to carbainazepine-_
(Table 6).

Table 6

Contribution of markers of B*1502- ancestral haplotypes to susceptibility to adverse
drug reactions

CBZ CBZ CBZ Allopurinol |  General
SIS/TEN | Milder | Tolerant | SIS/TEN | Population
(n=42) (n=16) (n=73) @=17) | - (n=94)
HLA-B*1502 42.(100%) | 0(0%) | 3 (4.1%) 1(5.8%) | 5(5.3%)
HLA-Cw*0801 38 (90%) ND | 10(13.7%) | 2(1L7%) | 10¢10.6%) |
HILA-Cw*0806 3 (7.1%) ND 0 (0%) 0 (0%) 0(0%) |
HLA-A*1101 | 31(73.8%) | ND ND ND 28 (29.8%)
ND

HLA-DRB1*1202 35 (83.3%) ND ND 19 (20.2%)
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EXAMPLE 4 Eqw val ent genetic markers that-are |inked
to the HLA-B*1502 or B*5801 allele [00141] The

wo 2RERpRRFe of HLA-B* 1502, 5801 or 4601 may bQ)CT/‘{]82004/019433
I ndi cated by other 10 genetic markers. In particular,

[00143°" et Mafl&%ﬁsfsém%af HEF{LM'—é*%dledv&e%ﬁso' d&&ﬁﬁgéd (Gfed by 4
CO- segregate, ow a | i nkage di sequi
patientaiwthio wére hahioebrgousffor thedileAs tB* 566 Slﬁqlﬁe,nw ynaly:ﬂaad the a]lele

presence of th rker i val ent ne
distevfieen 5 DI Lk 195 260 e B BTEB DRI 28 Theh 3303,
Cw*0Rp, BRE&I el DR#:G301 . T’Pmts SidestriehApRAYHER Eselfr%ented 012 (38.7%)
potentia eqU| val ent genetic mar kers N i ent
of the 1Ba1kctmﬂmebAdDR@pert3atst (Tobls,7).Jex enkl mﬁal%exf:tha toletrive patlents and
B* hapl ot ype were determined for their
7%‘g§@o%qr&afﬁ‘ﬁ’3%‘ftgadverse drug reactions. |ndeed, HLA
mar kers of the HLA-B* 1502 hapl otype, such as
DRB1*1202, Cw< 0801, Cw-08gGpleAf1101, and M CA*0109,
had a significantly higher incidence in SIS/ TEN
Frpguieneies of whiivishal be eombirodei efld b ArBERHH apicastral haplotype in
patientSTaithalopuriaol-iebicedée@Gantadiveoseidong etactiomicallopairinel tolerant and
B*1502- ancestral hapl abypebsubjestsisceptibility to
adverse drug reactions CBZ CBZ CBZ All opuri nol
General  SJSTTEN MTGEr T0l flophtineRd < T aSphesdi] At | Olormal

(n=42) (n=16) (n=73) (n=17) -ATfe=94) | LiudAd502  Subjeets
42(1000/.) 0(0-/.) 3 (4.1% WB1BO/.) 5@kDIBR  (n=93)

[A- O 0801 38 (90% ND 1 ( 10 -
B’Jféf’ 6% HLA- OV 0806 3 (7. 18/5@&])0(00 }%0?7 ) o Py
Cubf A 1101 31 (73.8% ND NDND32R) (29. §R1534-A 10 (20.4%)

DRBI *1202 35 (83.3% ND ND ND 19 (202% -37 WD

A*2885/ 047544 PCTJUS2004/ 01943H(64- F‘@D1431 13EEKRYB) s 20 (21.5%)
associated with HLA-B*5801 ye e %Lts) gs{@ ;Ped. .
DREITHEY by 4 patients who wer € ABhozygdtid4fét t nelt (15-1%)

Bl B-aA1 alleles, we anal é’gzﬁ Is4che al g 1§3‘y% 19 (20.4%)
distribution of the conbi ned oci and defined the

BHaguc.astnal, Argpbot ype as HLA- N@&@‘B} CwtD302%) B* 585X17.2%)
and DRB1*0301. This ancestral (pl ot ype was presented
B*5801, 1003, BRR1#0301 19 (61.3%) 9 (9.2%) 10 (10.8%)

B*5801, Cw*0302, A*3303, DRB1*0301 12 (38.7%) 7 (7.1%) 9 (9.7%)

T Odds ratio (Allopurinol-ADRs/Tolerant): 315 (95% CL 18.3-5409.5), p.=7.5 x 10°%.
* Odds ratio (Allopurinol-ADRs/Normal): 241 (95% Cl, 14.1-4111), p, = 6.1 x 10,

[00144] - We also independently analyzed haplotypes by typing STRP (short tandem
repeat polymorphism) ﬁmkers in the MHC region. A linkage disequilibrinm plot showed a
block located between HLLA-C and TNFd in the allopurinel-ADRSs patient group, but not in
the tolerant group. In this block, a haplotype (MIB*358-MIC A*206-TNF'd*140) near the
HLA-B genc was identified, which 1s consistent with the finding of the association of
B*5801 with the disease (p=0.0018). By using STRP markers and sequencing of the MICA

allele, we discovered that all allopurinol-ADRs patients analyzed carried the same B aliele

(B*5801), MICA allele (MICA*00201) and TNF STRP marker (TNFd*140). One patient,
however, did not have the same MIB marker (MIB*358) as the rest of patients. These data
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5 of the 31-allopurinol-ADRs patients (Table 7), but
only in 7.1 %of the tolerant patients and 9. 7% of
subj ects. Table 7 Frequencies of
WOEda%(OﬂQ%ual or conbined loci of HLA B*5801 antelPyap4/019435
I I
indicJZBlsPhtrcPio®E} bl 1 AL R R B T g T toc
exciuajmgthelﬂmor mal subj ects Allopuri noI Al | opuri nol -
Normal ADRs tol erant Subjects n=31 n=98 u=93)
B*5801 31(100% 16 (16.3%t 19 (20.4%t Cw0302 29
(93.5% 15 (15.3% 19(20,4% A*3303 20 (64.5% 18
(18.49% 20 (21.5% DRB1*0301 21(67.7% 14(14.3%
14(15.1% B*5801, Ow*0302 29 (93.5% 15(15.3%
19(20.49% B*5801, CW0302, A*3303 20(64.5% 13
(13.3% 16 (17.20/.) B*5801, Ow 0302, DRB1*0301 19
(61.19% 9(9.2% 10(10.8% B*5801, Ow 0302, A*3303,
DRB1*0301 12(38.7% 7 (7.1% 9(9.7% t Odds ratio
(Al I opurinol - ADRs/ Tol erant): 315 (95% Cl ,
18. 3-5409.5), p, =7.5 x 10716. $ Odds ratio
(Al'l opurinol - ADRs/ Normal ): 241 (95% d, 14.1-4111),
= 6.1 x 10-14. [001441 W al so i ndependently
~anal yzed hapl otypes by typing STRP (short tandem 15
~repeat pol ynorphism) markers in the MHC region. A
I i nkage disequilibriumplot showed a block | ocated
bet ween HLA-C and TNFd in the all opurinol - ADRs
patient group, but not in the tolerant group. In
this block, a haplotype (M B*358-M CA*206- TNFd* 140)
near the "HLA-B gene was identified, which is
consistent wwth the finding of the association of
B*5801 with the disease (p=0.0018). By using STRP
mar kers and sequencing of the MCA 20 allele, we
di scovered that all allopurinol-ADRs patients
anal yzed carried the sane B allele (13*5801), MCA
allele (NIl CA*00201) and TNF STRP mar ker ( TNFd*140).
One patient, however, did not have the sane M B
mar ker (M B*358) as the rest of patients. These data
-38 WD 2005/ 047544 PCT/ US2004/ 019435
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indicate that the susceptibility genes lie in the 230
kb regi on between HLA-B and TNF | oci excluding the
MIB. -39 W claim 1. An in-vitro nethod of
assessing the risk of a patient for devel opi ng an
adverse drug reaction in response to a drug,
conprising determning froma biological sanple, the

wolggence of an HLA-B allele selected fromthe group

10.

consi sting of HLA-B* 1502, HLA- B*5801 and
HLA- B*4601, wherein the presence of the HLA-B allele

. 1S ARG GAbIn¥&hdafof Bssedsin glfhefr%[( OFQPZQQM%IS&VQBHQ an eaivergse drug

reaction. 2. The net claiml whereint

i s Sepliwe @Smné?ﬁqatdéugg poRrisEgisicsnining foofn 2 blologlcal sample, the
car BRERZep ataq{mkal Y LiBQda ﬁ&ﬁtﬂ&@%% @onsﬁggi @fﬁﬁi&ﬁ*ﬂ%gz HLA-
anmoxi cillin, orfen and Kketo

of B &ilhand HﬁAZB @}, evharcithibe piesgycd of tecalibarfhal ks inimdicative of a
4. HQ@%FE&QQQmQ&u%k%&&Q or 2 wherein the drug is

al [ opuri nol e method of any of clains 1-4
wherein the adverse drug reaction is Stevens-Johnson

. SYNGHOMBrh KR aim 1 Wlefei R Q&%@’@éele(%& RBhMRL &oﬁpT@&Is%

dr ug hypersen5|t|V|ty syndr one

of eArkAnzgpnepallogugpol phapidoia, snlf@sw@mawmosweﬂm ihgporfen and
reapdihPBeeh S SIS or TEN, the drug is carbamazepine,
and the allele is HLA-B*1502. 7. The nethod of claim
1, 2, 4 or 5 wherein the adverse drug reaction is

) SJ Sr heTIEJ:\’hocQJf g1 or bR@eiUbc g &l datthippL, and the

allele is HLA-B*5801. 8. The nethod of claim1l1, 2, or
5 wherein the adverse drug reaction is SJS, TEN, or

HS Bhe thiiBod ditclagn il Sr pR@BiahOdrugdillbhgingl. | €l e 1S

HLA-B* 1'502. 9. The nethod of any of clains 1-8

wherein the presence of the allele is determ ned by

usi B mah]od(ﬂf lagpoflddiee t i4dehctdidthe apeesedingatdcyion is Stevens-Johnson

hybr i di th t he, nucl ei c. aci odi or the

o TEPORE TS 19K REREE rrons BRI Pt peg Ry pdrome
thqyﬁﬂasence of the allele is determ ned by using

DNA prepared fromthe peripheral blood of the

patient. 40 it. The nethod of any of clains 1-9

wheFtei methdief phags &1t 8 005 whhreiratht sdverse drug @daetidh i 815 GWTEN, the

geﬂ lesrcglliﬁ a?zg%ltg'g?ldflﬁg lggfsw%r*?,_&r epared fromthe

The method of claim 1, 2, 4 or 5 wherein the adverse drug reaction is SJS, TEN, or HSS,
the drug is allopurinol, and the allele is HLA-B*5801.

The method of claim 1, 2, or 5 wherein the adverse drug reaction is SIS, TEN, or HSS, the
drug is phenytoin, and the allele is HLA-B*1502.

The method of any of claims 1-8 wherein the presence of the allele is determined by using

an oligonucleotide that specifically hybridizes with the nucleic acid coding for the allele.

The method of any of claims 1-9 wherein the presence of the allele is determined by using

DNA prepared from the peripheral blood of the patient.
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12. The nmethod of any of clainms 1-11 the presence of
the allele is determ ned by assaying for an
equi val ent genetic marker of the allele, wherein the
presence of the equivalent genetic marker is
i ndi cative of the presence of the allele. 13. The
met hod of claim 12 wherein the equival ent genetic
11mar K@k nehod ML t
HLA- DRBL* 12 8‘5&8’5?? %fsl%sgm 8%8%06 R R0 ‘{Bée“mned by using
A 3309 Pratsipostivor sprprevesd ﬁomah@pmpmlom@@pf thippatiotin

in-vitro nethod for developlng a therapy for an

adv se re %lon [ duced by a conpri si ng
Zscr glre‘ﬁ P}‘fﬁ“’@ﬁ ‘iﬂyd’ﬁtc imself i E@S%‘%‘? ‘%gheafl%leleﬂs W@W@d@s’ aspaying for
i N Whieglivabdnt b@REE m@MEr ofttheArIBleakhe@li thl ?re%‘ericg LORk c%u:walent genetic

wherein the HLA-B allele is selected fromth

con&pader figndigpivepiahgpressyoc ofithemligles g1,  and
HLA-B*4601 15. The net hod of claim 14 wherein the

d St h d SJS
? o\>2| ﬁnagpm mﬁnlgiwlgr%‘%gg 10 nsoegapt?%@@%grqs se(lected)from the group
h?/pemstzﬁg VLA svwﬁmfn{rﬁwé%ﬁ@c\w%os ?ﬁt‘qgmﬁgmf *@£9 A*3303,

cl ai 0 rei.n rug is selecte romthe
groﬁﬁ1%%H%bgéiﬁggiﬁnd@QPQSW%@éplne al | opuri nol ,

phenyt oi n, sulfasala2|ne anoxi ci |l l'in, ibuporfen and
ketggrof?ﬂ é} thod of claim 14, 15 or
fahef SRR O&J‘Jﬁ SR PEPEBY 18 b pdvfop wmanmqlucecwfa drug,

Thecomyirkg s&%er&ﬁg/caﬁﬂldﬁtla alefBinddusing ML HBLAsHY & WHVCLSEst one
r TEN, the drug  is carbamazepine,

‘anarie aldleRa e piks bsay A B9l Fusclrpen Bamobe ainjp comising

of of MLA®B*1502l ALWIRFBON eI AdRefcge reaction is SIS,
TEN, or HSS, the drug is allopurinol, and the allele
is HLA-B*5801. 20. The nethod of any of clains 14-19

15.wheThi methditbofclmmnﬂ i RESBY advOIRPFdatRS iPSOMInEIAGséh GRltbme (SIS),
41 21. An_.in-vitro

h Il el
o B R Pert B TEND <€ R b Rr rPieA 1SS

detern1n|ng fron1a blologlcal sanple t he presence

Of Bl h&GBM of YA’O%E'\E \gh IE}IL &%@% edftef ' om e gro Ira?;gnsmtmg of

% contid ing of

HL AcaB¥adka0:pine24 loptities], rmnmn,o,ﬁmbjazm Zﬂao%ﬂllit@ iHUpbrifé) and
pregence. ¢ of both HLA-B* 1502 and HLA-B*5801 is

det €t neéd. 23. The method of claim21 or 22 firrther
conpri si ng detern1n|ng the presence of at |east one

17.9engtdd G ACk eh ? om t rou consi sting of
t hi opurine rre yl t(ralgns GeP’gl%rgman e chrbSmazcpine or allopurinol.

18.  The method of any of claims 14-17 wherein the adverse reaction is SJS or TEN, the drug
1s carbamazepine, and the allele is HLA-B*1502.

19. The method of any of claims 14-17 wherein the adverse reaction is SJS, TEN, or HSS, the
drug is allopurinol, and the allele is HLA-B*5801.

20. The method of any of claims 14-19 wherein the in-vitro assay comprises providing a cell
that expresses the HLA-B allcle.
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21.

22.

23.

24.

25.

26.

27.

genes for the |long-Qr syndrone. 24. The net hod.of any
of clains 21-23 wherein the presence of the allele is
determi ned by wusing an oligonucleotide that
specifically hybridizes with the nucleic acid coding
for the allele. 25. The nethod of any of clains
21-24 wherein the presence of the allele is

det &4 Pi-RBH nfthod uﬁfﬂﬁ%%negrﬁ %@tﬂmg E%ﬁsﬂ% d%%;]hﬁ grﬂaolm a

bl ood of the patient
21 - palogipd sepple.ttheprpicaesed @blettt YhHLALE allele seécted from the group

det @Lgiieds HS *PEAt # sera
pr epar etg@f r g}%n*l&t%eisggr}%%gr g$@biﬁic§1r%L&? 4ﬁ0e patient.
27. An in-vitro nethod for identifying a drug that
| NAdrHeasetpiDf cIhEN2 PivhéiSa thegR BRI BEth HAIONBAGEO NG HLA B*S 801 is
|n vitro, a cell that conprises an HLA subtype with
pingd drug, wherein the HLA subtype is an HLA-B*
1502 HLA- B*5801 or HLA-B*4601. 42

The method of claim 21 or 22 further comprising determining the presence of at least one
genetic factor selected from the group consisting of thiopurine methyltransferase and the

genes for the long-QT syndrome.

The method of any of claims 21-23 wherein the presence of the allele is determined by
using an oligonucleotide that specifically hybridizes with the nucleic acid coding for the
allele.

The method of any of claims 21-24 wherein the présence of the aliele is determined by
using DNA prepared from the peripheral blood of the patient.

The method of any of claims 21-24 wherein the presence of the allele is determined by
using RNA, proteih, cells or sera prepared from the peripheral blood of the patient.

An in-vitro method for identifying a drug that induces SJS, TEN or HSS, comprising

contacting, in-vitro, a cell that comprises an HLA subtype with a candidate drug, wherein
the HLA subtype is an HLA-B*1502, HLA-B*5801 or HLA-B*4601.
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