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P2X, antagonists are known in the art, such as International Patent Publications
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Benzamides, heteroarylamides and reverse amides for uses other than inhibition of
P2X, have been published, such as International Patent Publications WO 97/22600, EP
138,527, WO 00/71509, WO 98/28269, WO 99/17777 and WO 01 58883.
SUMMARY OF THE INVENTION

25 . The present invention relates to a compound of the formula

wherein A is —(C=0)NH- or -NH(C=0)-;
X, Y and Z are =(CR%-, =(CR")-, and =(CR®:-; or =N-, =(CR')-, and =(CR®)-; or
=(CR%-, =N-, and =(CR%-; or =(CR®-, =(CR")-, and =N-; or =N-, =(CR’)-, and =N-; or
30  =(CR%-, =N-, and =N-; or =N-, =N- and =(CR®)-; respectively;
R' is a nitrogen linked (C4-Cio)heterocyclyl containing one to six heteroatoms
independently selected from —N=, -N<, -NH-, -O- and ~S(0),-; wherein said nitrogen linked



i ndependently selected from-N=, -N<, -NH, -0- and -S(On-; wherein said
nitrogen |inked WO 03/042191 PCT/1B02/ 04613 -2 (Cl1-C10)heterocyclyl is
substi t utwo obp42ap1 | east one oxo group or one of said het ePoatiBigrsbs -S(O) S
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(C1- &4) al ky(G4-Ea)alk(lC{T))a ideyll; §r8£0)Ca)alkyl- @QM) al kyl - (S02) -
(C1-A4)al kyl -O (%%Tnteée?ﬁﬁ%lzero(t&%p‘l) al kyl - (C=0)-, (C6- ClO) aryl,
g is an integer one or two; A
s is an integer from one to three;
25 t is an integer from zero to three;
R?is chioro, bromo, (C-Ca)alkyl, -CF3 or -CN;
R® is selected from the group  consisting of  (C4Cyo)alkyl,
(Cs-Cr2)cycloalkyl-(CR "R '), (Cs-Cro)aryl-(CR''R™)g-(CHz)~; (C+-Cro)heterocyclyl-(CR'R™)s-
and (C4-Cyo)heteroaryl-(CR"'R'™),; wherein said (CsCio)alkyl may optionally be
30 independently substituted with one to three suitable substituents such as halo, hydroxy, -CN,
(Ci-Cu)alkyl,  (Ci-Ch)alkoxy, -CFs,  CFs0-,  (C4-Cylalkyl-S-,  (C+-Cslalkyl-(S=O)-,
(C1-C4)alkyl-(SOy)-,  (C4-Cy)alkyl-O-(C=0)-,  formyl, (C+-Cy)alkyl-(C=0)-, (Cg-Cyp)aryi,
(C3-Cg)cycloalkyl, (C4-Cqo)heteroaryl, (C4-Cjo)heterocyclyl, (Ce-Cyp)aryl-O-,
(Cs-Cg)cycloalkyl-O-, (C4-Cg)heteroaryl-O- and (C4-Cso)heterocyclyl-O-; wherein each of said
35 R® group members (Ci-Cio)heterocyclyl-(CR''R™):- and (C4-Cio)heteroaryl-(CR"'R™)-
contain one to three heteroatoms independently selected from -O- and —S(O)-; wherein each
of said R® group members (CsCrz)cycloalkyl-(CR''R™)s-, (Ce-Cro)aryl-(CR'"R"?);-(CHo)-,



(C3-C8) cycl oal kyl, (Ci-C10)heteroaryl, (Cl-C10)heterocyclyl,

(C6-Cl0)aryl -0, (C3-C8)cycloal kyl-O, (Cl-C10)heteroaryl-0O and
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(Cl1-Clo) heterocyclyl - (CR11R12)s and (Cl-C10) heteroaryl-(CR1L1R12)5 contain
one to three heteroatons independently selected from-0- and -S(Or;
wherein each of said R3 group menbers"3(‘C3- Cl12) cycl oal kyl - (CR11R12) S ,
(C6-Clo)aryi-(CRL1R12)g (CH2)-, WD 03/042191 PCT/1B02/04613 -3
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(Cl- C4)?5' ky(lC;-Qé) I%ﬁ,o) " 1(C3-Cg)cycloalkyl, (C4-Ce)alkyloxy, (Cs-Cs)cycloalkyloxy, phenyl,
(C4-Cro)heteroaryl and (C4-Cqo)heterocyclyl may optionally be substituted by one to three
suitable substituents such as independently selected from chloro, fluoro, cyano, hydroxyl,
-CFa, CF30-, (C4-Cy4)alkyl-S-, (C4-Ca)alkyl-(S=0)-, (C1-C4)alkyl-(SO.)-, (C4-Cy)alkyl-O-(C=0)-,
formyl, or (C4-C4)alkyl-(C=0)-,

30 with the proviso that when said R® is (Cs-Cqz)eycloalkyl-(CR''R")s-; R' and R? are
each hydrogen; and s is one or two; then said (C3-C2)cycloalkyl must be other than optionally
substituted adamantyl;

or the pharmaceutically acceptable salts or solvates or prodrugs thereof.
The present invention also relates to the pharmaceutically acceptable acid addition

35  salts of compounds of the formula I. The acids which are used to prepare the pharmaceutically
acceptable acid addition salts of the aforementioned base compounds of this invention are

those which form non-toxic acid addition salts, i.e., salts containing pharmacologically



fornyl, or (Cl-C4)alkyl-(CO-, 30 with the proviso that when said R3 is
(C3-Cl12)cycloal kyl -(CR'R12)5-; R and R2 are each hydrogen; and s is one
or two; twer3maidl (C3- Cl2)cycl oal kyl must be ot her than opCiraned/d4g13
substituted adamantyl; or the pharnaceutically acceptable salts or sol vates
or prodrugs thereof. The present inventjon also relates to the
pharmaceutically acceptable acid additi’on 35 salts of conpounds of the
formula |I. The acids which are used to prepare the pharmaceutically
acceptable acid addition salts of the aforenentioned base conpounds of this
invention are those which form non-toxic. ac nsats salts
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bonded to t%e above su?)st ituents of r mu I
methionine sulfone. Prodrugs also inc ude compounds wherein carbonates, carbamates,
amides and alkyl esters which are covalently bonded to the above substituents of formula |
25  through the carbonyl carbon prodrug sidechain.
This invention élso encompasses compounds of formula | containing protective
groups. One skilled in the art will also appreciate that compounds of the invention can also
be prepared with certain protecting groups that are useful for purification or storage and can
be removed before administration to a batient. The protection and deprotection of functional
30 groups is described in “Protective Groups in Organic Chemistry”, edited by J.W.F. McOmie,
Plenum Press (1973) and “Protective Groups in Organic Synthesis”, 2nd edition, T.W. Greene
and P.G.M. Wuts, Wiley-Interscience (1991).
The compounds of this invention include all stereoisomers (e.g., cis and trans isomers)
and all optical isomers of compounds of the formula I (e.g., R and S enantiomers), as well as
35  racemic, diastereomeric and other mixtures of such isomers.
The compounds, salts and prodrugs of the present.invention can exist in several

tautomeric forms, ir;cluding the enol and imine form, and the keto and enamine form and



25 through the carbonyl carbon prodrug sidechain. This invention also
enconpasses conpounds of fornmula | containing protective groups. One
skill ed iwotobe4apt will al so appreci ate that conpounds of PChaBI2Zmerst i on can
al so be prepared with certain protecting groups that are useful for
purification or storage and can be renpved before admnistration to a
patient. The protection and deprotection of functional 30 groups is
described in "Protective G oups in Organic Chemstry", edited by J. WF.
McQOmie, PlenumPress (1973) and " Pr otective Groups in Organi c Synt hesis",
2nd edition, T.W Geene and P.G tersci.ence . The
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-5 geonetric isomers and m xtures thereﬁ such tautoneric fornms are
included within the scope of the pre N ventr on. .Taut omers exi st as
m xtures of a tautoneric set in solutfon. In solid form wusually one

t aut omer predom nates. Even though q onmer nmay be described, the
present invention includes all taut@nmery of Qhe present corrpounds. One 5
exanple of a tautoneric structure IS Rl is a group of the fornmula N,

NH ONO --L One skilled he k] recr érqu%_Qérp can
al so be drawn as ri'ec%k'"F%iTttB W'h pr?&'attﬁwfft up CT"L rar“"énsesn{s fhvent i on

al so includes atropi soners of the pre i nvention. 10 At ropi soners refer
to conpounds of forrmula | that can b se rated into rotationally
restricted isoners. The conpounds of thills invention may contain

ol efin-1ike double bonds. Wen suc ds @te present, the conpounds of
the invention exist as cis and tra S f| gurations and as m xtures
thereof. 15 A "suitable substituent” | I ntended to nean a chemcally and
phar maceuti cal | yThe present invention also includes atropisomers of the present invention.

10  Atropisomers refer to compounds of formula | that can be separated into rotationally restricted
isomers.

The compounds of this invention may contain olefin-like double bonds. When such
bonds are present, the compounds of the invention exist as cis and trans configurations and as
mixtures thereof.

15 A ‘“suitable substituent’ is intended to mean a chemically and pharmaceutically
acceptable functional group i.e., a moiety that does not negate the inhibitory activity of the
inventive compounds. Such suitable substituents may be routinely selected by those skilled in
the art. llustrative examples of suitable substituents include, but are not limited to halo groups,
perfluoroalkyl groups, perfluoroalkoxy groups, alkyl groups, alkenyl groups, alkynyl groups,

20  hydroxy groups, oxo groups, mercapto groups, alkylthio groups, alkoxy groups, aryl or
heteroaryl groups, aryloxy or heteroaryloxy groups, aralkyl or heteroaralkyl groups, aralkoxy or
heteroaralkoxy groups, HO-(C=0O)- groups, amino groups, alkyl- and dialkylamino groups,
carbamoyl groups, alkylcarbonyl groups, alkoxycarbonyl groups, alkylaminocarbonyl groups
diatkylamino carbonyl groups, arylcarbonyl groups, aryloxycarbonyl groups, alkylsulfonyl

25  groups, arylsulfonyl groups and the like. Those skilled in the art will appreciate that many
substituents can be substituted by additional substituents.

As used herein, the term “spiro” refers to a connection between two groups,

substituents etc., wherein the connection can be depicted according to the following formula



acceptabl e functional group i.e., a noiety that does not negate the
inhibitory activity of the inventive conpounds. Such suitable substituents
may be rowDineipmIsel ected by those skilled in the art. | IPCaBe2is4s18e
exanpl es of suitable substituents include, but are not limted to halo
groups, perfluoroal kyl groups, perfluopoal koxy groups, al kyl groups,

al kenyl groups, al kynyl groups, 20 hydroxy groups, 0X0 groups, mnercapto
groups, al kylthio groups, al koxy groups, aryl or heteroaryl groups,

aryl oxy or heteroaryl oxy groups, aral kyl or heteroaral kyl groups, aral koxy
or heteroaral koxy groups, HO (C=0O - groups, am no groups, alkyl- and

di al kyl am no groups, carbanoyl groups, al kyl carbonyl groups, '

al koxycar bonyl groups, al kyl am nocarbonyl groups dial kyl am no car bonyl
groups, aryl carbonyl groups, aryloxycarbonyl groups, al kylsulfonyl 25
groups, arylsulfonyl groups and the | hose skilled in the art wll
appreci ate that nmany substituents ubstituted by additiona
substituents. As used herein, the ten<spiro" refers to a connection

bet ween two groups, substituents etc., waers{n the connection can be

depi cted according to the follow ng for ¢» 03/ 042191 PCT/1B02/ 04613 -6
As used herein, the term"al kyl," as wel ’%e al kyl noieties of other
groups referred to herein (e.g., alkoxy), fay be |inear or branched (such
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trifl uor onmetityglo[5.2.Qi@haty,)edd. k ortpnally contatieg hend dpuple bprpquapqu entigraly Figheijtuted

di f 1 uor onet tRPXYtooi stitabicCRlmlitkdths ad emded Uhee: Badhe b Audrb ecHics, Nrifludrdnegsn"
i ncl udes fluoro, chioro uor E@%E'de brom de or

p
i odi de. As Gééﬁwﬁgﬁb“%(L%ﬂ@°¥b¥ﬁpmﬂﬁﬁﬁﬁéﬂﬂ§¥??ﬁ%%ﬁb Yefers to an.
al kyl ra&li cal asAs desichidréiedhalzov éhapgbs tinduges Buarg, tchlownbromp ofrife ohidordfens

i ncl uded, b t 0, chloronethyl dichloronethyl, fl uor onet hyl ,
di fl uor onet ﬂ-ﬁqr.ﬁg brdnltj %Sﬁ&hﬁe

oronethyl, 2 2 2- CﬂL oeth 20 and tQF i_ke;
optional ly substﬁfdﬁ%@ hegein. W%t§“bJPFéW grig §4 “hgmdﬂW‘H% aLS%ve
such as f| dseGhedChboye Osubbtitutbd woth ommet bry Imore @@lo@)salnkfgd@d, buCeeotClimkett $d, oxy,
trifluor O”EEH?&&ethﬂ,i (iilzﬂ‘ll&&ﬂgfﬁ&l,%é%methyl, difluoromethyl, trifluoromethyl, 2,2,2-trichloroethyl,
20 and the like; optionally substituted by 1 to 3 suitable substituents as defined above such as
fluoro, chloro, trifluoromethyl, (C4-Cs)alkoxy, (Ce-Cro)aryloxy, trifluoromethoxy, difluoromethoxy
or (C4-Cg)alkyl.
As used herein, the term "alkenyl" means straight or branched chain unsaturated
radicals of 2 to 6 carbon atoms, including, but not limited to ethenyl, 1-propenyl, 2-propenyl
25  (allyl), iso-propenyl, 2-methyl-1-propenyl, 1-butenyl, 2-butenyl, and the like; optionally
substituted by 1 to 3 suitable substituents as defined above such as fluoro, chloro,
trifluoromethyl, (C4-Ce)alkoxy, (Cs-C1o)aryloxy, trifluoromethoxy, difluoromethoxy or (C4-Ce)alkyl.
As used herein, the term "(C,-Cg)alkynyl” is used herein to mean straight or branched

hydrocarbon chain radicals having one triple bond including, but not limited to, ethynyl,
30  propynyl, butynyl, and the like; optionally substituted by 1 to 3 suitable substituents as defined



or (Cl-C6)al kyl. As used herein, the term"al kenyl" neans strai ght or
branched chain unsaturated radicals of 2 to 6 carbon atons, including, but
not |im two oso4avbhenyl, 1-propenyl, 2-propenyl 25 (allyl pCTiB@/@sspenyl ,
2-nmet hyl -| - propenyl, 1-butenyl, 2-butenyl, and the |ike; optionally
substituted by 1 to 3 suitable substitg%nts as defined above such as
fluoro, chloro, trifluoronethyl, (Cl-Cb)alkoxy, (C6-Clo)aryloxy,
trifluoronethoxy, difluoronethoxy or (Cl-C6)al kyl. As used herein, the
term"(C2-C6)al kynyl" is used herein to nmean straight or branched

hydrocarbon chain radical § havi |.e,bon | udi n
limted to2eREnpsyes flugp ‘Bvoé?))}r‘f{}]'grom ﬁi"y 'I% o) KGR &F‘? é}isawoxy’ 31 ‘?gﬁ%}ﬁ%"
subst i t ut ediiflogromethoxydr €LiQs@iiyle substituents as defined WO 03/ 042191

PCT/ 1 B02/ 04613 .7 f hh oL@y
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al so equi valgridey defined herein as (C=0). Al kylcarbonylamno refers to

groups such as acet ged"here rm,"” hgrein to
nmean a doubl e bd%?d@&ggg’zrﬁﬁeWA?el@) X015 P héé po\/\?Jner T el %O@ﬁoooghe%d& gieqt( 8 |s a
car bon & onediGlieherainrtoelbaal pacaer iad s@rb@eat@rho%ﬁ’t a gaglicgl CQ@@*WF”@

used herelqm”§ f n1"(C1 C4) al kyl - CQS-[(CH C4)al kyl -N]-" is used hereln

f the f I k
T R YELRCTTR e (e e YR

t et r ahydr onagied biythe formadanyl and the I|ke optionally substl t ut ed by 1 to 3
sui tabl e substituents as defi nedégg csuch as fluoro, chloro,
trifluoronethyl, (Cl-C6)alkoxy, Clo ryI oxy, trifluoronethoxy,

di fl uoronet hoxy or (Cl-C6)al kyl. As used gn, the term "heteroaryl™
refers to an aromatic heterocyclic group dsually 20 with one heteroatom
selected fromO, Sand Nin the ring. In &dtion to said heteroatom the

2;2?;} Ie %;? g? 0%%// Oe%the(r)enlﬁ1 ltLé’ te?r%mgrylu%egr% érQMEticN'a@itzgg‘%uehnaé E‘r‘fén\fli ﬁ%hth?lor
tetrahydronaphthyl, indanyl and the like; optionally substituted by 1 to 3 suitable substituents as
defined above such as fluoro, chloro, trifluoromethyl, (Cs-Ce)alkoxy, (Cs-Cio)aryloxy,
trifluoromethoxy, difluoromethoxy or (C4-Ce)alkyl.

As used herein, the term “heteroaryl” refers to an aromatic heterocyclic group usually

20  with one heteroatom selected from O, S and N in the ring. In addition to said heteroatom, the
aromatic group may optionally have up to four N atoms in the ring. For example, heteroaryl
group includes pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, thienyl, furyl, imidazolyl, pyrrolyl,
oxazolyl (e.g., 1,3-oxazolyl, 1,2-oxazolyl), thiazolyl (e.g., 1,2-thiazolyl, 1,3-thiazolyl), pyrazolyl,
tetrazolyl, triazolyl (e.g., 1,2,3-triazolyl, 1,2,4-triazolyl), oxadiazolyl (e.g., 1,2,3-oxadiazolyl),

25 thiadiazolyl (e.g., 1,3,4-thiadiazolyl), quinolyl, isoquinolyl, benzothienyl, benzofuryl, indolyl,
and the like; optionally substituted by 1 to 3 suitable substituents as defined above such as
fluoro, chloro, trifluoromethyl, (C+-Cs)alkoxy, (Cs-Cio)aryloxy, trifluoromethoxy, difluoromethoxy
or (C+-Ce)alkyl. Particularly preferred heteroaryl groups include oxazolyl, imidazolyl, pyridyl,
thienyl, furyl, thiazolyl and pyrazolyl. Most preferred R? heteroaryls are thienyl and furyl.

30 The term “heterocyclic” as used herein refers to a cyclic group containing 1-9 carbon
atoms and 1 to 4 hetero atoms selected from N, O, S(O), or NR'. Examples of such rings
include azetidinyl, tetrahydrofuranyl, imidazolidinyl, pyrrolidinyl, piperidinyl, piperazinyl,
oxazolidinyl, thiazolidinyl, pyrazolidinyl, thiomorpholinyl, tetrahydrothiazinyl, tetrahydro-
thiadiazinyl, morpholinyl, oxetanyl, tetrahydrodiazinyl, oxazinyl, oxathiazinyl, indolinyl,

35 isoindolinyl, quinuclidinyl, chromanyl, isochromanyl, benzoxazinyl, and the like. Examples of



group includes pyridyl, pyrazinyl, pyrimdinyl, pyridazinyl, thienyl,
furyl, imdazolyl, pyrrolyl, oxazolyl (e.g., 1,3-oxazolyl, 1,2-oxazolyl),
t hi azol ylwOa3@42191L, 2-t hi azol yl, 1, 3-thiazolyl), pyrazolyl pCTiBtY@EH Yyl ,
triazolyl (e.g., 1,2,3-triazolyl, 1,2,4-triazolyl), oxadiazolyl (e.g.,

1, 2, 3-oxadi azol yl), 25 thiadi azolyl (e.g., 1, 3, 4-thi adi azol yl), quinolyl,
i soqui nolyl, benzot hienyl, benzofuryl, Thndolyl, and the like; optionally
substituted by | to 3 suitable substituents as defined above such as
fluoro, chloro, trifluoromethyl, (Cl-C6)alkoxy, (C6-Clo)aryloxy,
trifluoromethoxy, difluoromethoxy or (Cl-C6)alkyl. Particuylar ferred
het er oary| SgHolBROCYHE| $rtEatES &7 of 'a,"yiﬁ%ﬁlffé%r'fﬂ,Syéﬁ?‘ﬁdﬁiﬁ,éﬁ%‘*ﬁ?@h@ﬁ”ﬁ{'ﬁmw,
thi azol yl asehhpyrsrazelswl,. iMdstoliginedyer nddhzRBlinA2yler ivadaydlslingd-g, tryirelityt1-dnd
furyl. 30 The term"h cyGl i 6" as . used eby I 4. ; Iy gr oup
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roup o _ heterocycles of particular jnterest ar t, cl es
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parti cul ar toainiogst coatawirgloog bortdet er ocycl es with three or nore heteroatons.

Anot her group of.RL BeIAF 9 ¥&daaRrdilYelehds speclit FFRRBINGY b cormpeNBiopaseazitay| , 15
2- oxopi peridinyl, 2-oxopyrrolidinyl, ui nol

i I o0 Opgr Inggl and rgi-no 2 %tle aréicmélr'
Preferred FASHEE sHBeseIAes SUCh QUPERICE. B2% PPacIa2ahlf £ ding 18x ey per i di ne,
2, 3- di oxo- péupetiasht sieh a8-e0speeitixBzo|RE geand. Dt subdeeera tahd enghiaeble AgesKding to
preferably gdnﬁ)?h%ﬁcgn‘gcdf larioBt €fititue8s, RIcNat & BmB6lirds Svhbrf kA chioro and R® is
t et rahydrof uranyl, i oxany?, tet rah?/dr,pt hlé%phgn%l. ChFOF@n# ; |ers1t9(r:1hr omany|
and sul f ol apRiPnallipyhsiiyied PReReHYb akhG RS T OMPIRERTEY FasP &t Be pigeentidlRfl on g
-NH; wher ei 8mbd¥indn&f @6frsttd combinations of the identified embodiment with each embodiment
previously identified in the specification. Thus an embodiment of compounds wherein R is
optionally substituted phenethyl ‘in combination with each of the aforementioned
30 embodiments” refers to additional embodiments comprising combinations of the R® is
optionally substituted phenethyl embodiment with each embodiment previously identified in
the specification.
A preferred embodiment of the invention is that group of phenyl compounds of
formula | wherein X, Y and Z are =(CR®)-, =(CR7)-, and =(CR8)- respectively, more preferably

35  wherein each of R®, R, and R® is hydrogen.



20 a nitrogen double bond; >N refers to a nitrogen containing tw bond
connections and -Nrefers to a nitrogen containing one bond. "Enbodi nent"
as used hwoeBf4xief ers to specific groupings of conpounds @CTUB&4613 O

di screte subgenera. Such subgenera may be cogni zabl e according to one
particular substituent such, as a specific RL or R3 group. O her subgenera
are cogni zabl e according to 25 conbi nattTons of various substituents, such
as all compounds wherein R2 is chloro and R3 is optionally substituted
phenethyl . The phrase "in conbination with each of the aforementioned
enbodi nents" refers to conbin identified e tp each

a
embodi ment  pr eVAGHES W%?ﬁﬁt {tba 'rlvﬁ'%f’ﬂésr}g%@f:ciuploé8¥r|d5' Comfﬁwgsé)ﬂ CERY34i nent
of conpoundghedieXe¥renRZ e =bpt3(6RY, laypd s(FRSF irespeciivelyhemet prgferablynwherein

conbi nati o 7 8 f forenenti oned 30 enbodi nents"” refers to
addi ti onal ”ea‘r%)BQq ﬁa@ﬁ&%cgﬁrjagefl ng conbinations of the R3 is

i
substituted phentoHpl ef@?ﬂ%ﬁﬁ%ﬁﬁ*ﬂ‘emv?ﬁloéé?cthatélfﬁﬁ’ﬁdﬁfﬁﬂ?ﬁ/' WPW&QP%’ @% tified
in the sspegidrdis X ¥ @Rd ZAarQr eforCy- £ G:Ne ndnia aH( cnmamtreqfecﬁm imfovee prisfecablyl herdimt

group of phen I G f formula | wherein X, Y and Z are =(CRG6) -
=(CR7) - and M Eﬁ%ﬁﬂ %@ Vel y, nmore preferably 35 wherein each of R6,

R7, and R8 is hy@%@eﬁnbmﬂﬁpﬁﬂvz1@§”tPCF/th%@2qL@4{§PW‘dYL@”m9mqﬁéﬁf fsR¥B i ment

of the i nve\méré?rﬁ‘x'\saﬁo*'@éregﬂm Q(fCF@)deQ)EN @eFERNNG fokf préferabh whelein eadiher ei n

X, Y and Z re = CR8) - respectively, nore preferably
wher ei n IJ$ grd B&?‘SE\% Eﬁé is hydr ogen Anot her enbodi ment of the invention

is that10gr oup of Amther @yibodimapioointe infenfiapr wLthat grours ofvwidszine XomMROEESE oF ar e

=( CR6) - Norm@glﬂuhe(eﬁ)\( af EA RGN LRt i)-, S -0\ BépE QR @R HorahriRddly wieagm of R6
and R8 |s n% rogen. Another enbodiment of the invention is that group of
d

pyri dyl BAUEOSSP- formula | wherein X, Y and Z are =(CR6)-, =(CR7)-
and =N respect i Arekher errmbempntebfemabh\;pnwmeiseﬁwt g@rauh of pfrirmgina rrdmAIUNds of

hydr ogen. lgm‘\a‘dﬂ'é)ﬁthyewﬁwgﬁ rRE-NEN Bent 'r%gﬁgel%hﬁ&re QFe%ﬂéblmherem

pyri dazi ne ormul a I whereln X, are =N-, CR7) -, and
=N- resb’%ct?v‘é ydrog®Br e preferably wherein R7 is hydrogen. Anot her
enbodi nent of th,&ndtrréverlﬁbdunrnenmf mbatvengromsnhalfgrqnpro'f mreﬁlmaecarmpmsmﬂﬁ)rrotﬁla

formula | V\PV\% reerélri;]XXY fgd g%ql s Hyglr X Ii\?] eetival)d mo préf@é&?%bn‘éﬁll A js MOI e

preferably erein er e iment of the invention
i's that grobyragén.pyrazi ne conpounds of for rruI a | V\,herel n X, Y and Z are

=N-, =N, and =(£RHer hE&SPEeleirv®! ambobiedt pr &feeimabhiion Wethei @roB ofsamide
20  compounds of formula | (and the phenyl, pyridyl, pyridazinyl, pyrimidyl, and pyrazinyl groups
of compounds) wherein A is -(C=O)NH- and are known as the benzamide, nicotinamide,
picolinamide, isonicotinamide, pyridazinamide, pyrimidinamide, and pyrazinamide groups,
respectively.
Another embodiment of the invention is that group of reverse amide compounds of
25  formula | (and the phenyl, pyridyl, pyridazinyl, pyrimidyl, and pyrazinyl groups of compounds)
wherein A is -NH(C=0)- and are known as the formanilide, carboxaminopyridine,
carboxaminopyridazine, carboxaminopyrimidine and  carboxaminopyrazine  groups,
respectively.
Another embodiment of the invention is that group of compounds of formula | (and the
30 phenyl, pyridyl, pyridazinyl, pyrimidyl, and pyrazinyl groups of compounds and the
benzamide, nicotinamide, picolinamide, isonicotinamide, pyridazinamide, pyrimidinamide, and
pyrazinamide groups of compounds and the formanilide, carboxaminopyridine,
carboxaminopyridazine, carboxaminopyrimidine and ‘carboxaminopyrazine groups of
compounds) wherein R® is optionally substituted (Cs-Cio)alkyl, more preferably substituted
35  with one to three substituents independently selected from hydrogen, halo, hydroxy, -CN,
(Cy-Ca)alkyl,  (C4-Cyalkoxy, -CFs,  CF30-,  (Cy-Cylalkyl-S-, (C1-C4)aikyl-(S=O)-,
(C4-C4)alkyl-(SO2)-, (C4-C4)alkyl-O-(C=0)-, formyl, and (C4-C4)alkyl-(C=0})-.
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pyri dazi nam de, pyrim di nam de, and pPyraz zi nam de groups, respectively.
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hydroxy, CEN’ at least one substituent (more preferably one substituent) selected from the group
consisting of (Cg-Cro)aryl, (Cs-Cs)cycloalkyl, (Cs-Cio)heteroaryl, (Cy-Cio)neterocyclyl,
(Ce-Cro)aryl-O-, (Cs-Cg)cycloalkyl-O-, (C4-Cio)heteroaryl-O- and (C4-Cqp)heterocyclyl-O-;
25  wherein each of the aforesaid (Cs-Cqo)aryl, (Cs-Cs)cycloalkyl, (C4-Cqo)heteroaryl and
(C+-Cyo)heterocyclyl substituents may optionally be substituted by one to three moieties per

ring, independently selected from the group consisting of halo, hydroxy, -CN, (C1—C4)alkyl,
(Ci-Cs)alkoxy, -CFs, CF30-, (C4-Cslalkyl-S-, (Ci-Cyalkyl-(S=0)-, (C4-Cs)alkyl-(SO.)-,
(C4-Cy4)alkyl-O-(C=0)-, formyl, and (C4-C4)alkyl-(C=0)-~.

30 Another embodiment of the invention is that group of compounds of formula | (and the
phenyl, pyridyl, pyridazinyl, pyrimidyl, and pyrazinyl groups of compounds and the
benzamide, nicotinamide, picolinamide, isonicotinamide, pyridazinamide, pyrimidinamide, and
pyrazinamide groups of compounds and the formanilide, carboxaminopyridine,
carboxaminopyridazine, carboxaminopyrimidine and carboxaminopyrazine groups of

35  compounds) wherein R® is (Cs-Cyz)cycloalkyl-(CR''R™)s- (more preferably wherein each of
R and R™ of the CR''R" directly attached to group A are hydrogen) optionally substituted

by at least one spiro substituent (more preferably one substituent) selected from the group



(Cl-A)al kyl and (Cl1-C4)al koxy. 15 Anot her enbodi nent of the invention is
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(C4-Cs)alkyl-(S=0)-, (C+-C,)alkyl-(S0O,)-, (C4-Cy)alkyl-O-(C=0)-, formyl, and
25  (C4-C,lalkyl-(C=0)-; and
wherein said (Cs-C12)cycloalkyl of said (Cs-Cy)cycloalkyl-(CR''R™)e- is substituted by
one or two substituents independently selected from the group consisting of hydrogen, halo,
hydroxy, -CN, (Ci-Csalkyl, (Ci-Cs)alkoxy, oxo, (C4-Csalkyl-O-(C=0O)-, formyl,
(C4-C4)alkyl-(C=0)-; more preferably wherein said substituents are independently selected
30  from the group consisting of hydrogen, halo, hydroxy, -CN, (C4-Cy)alkyl and (C,-C,)alkoxy.
Another embodiment of the invention is that group of compounds of formula | (and the
phenyl, pyridyl, pyridazinyl, pyrimidyl, and pyrazinyl groups of compounds and the
benzamide, nicotinamide, picolinamide, isonicotinamide, pyridazinamide, pyrimidinamide, and
pyrazinamide groups of compounds and the formanilide, carboxaminopyridine,
35  carboxaminopyridazine, carboxaminopyrimidine and carboxaminopyrazine groups of
compounds) wherein R® is  (Ce-Cio)aryl{CR''R™)4(CH,)-;. wherein R'" and R' are each
independently hydrogen or (C¢-Cs)alkyl (more preferably wherein each of R' and R of the
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Another embodiment of the invention is that group of compounds of formula | (and the
25 phenyl, pyridyl, pyridazinyl, pyrimidyl, and pyrazinyl groups of compounds and the
benzamide, nicotinamide, picolinamide, isonicotinamide, pyridazinamide, pyrimidinamide, and
pyrazinamide groups of compounds and the formanilide, carboxaminopyridine,
carboxaminopyridazine, carboxaminopyrimidine and carboxaminopyrazine groups of
compounds) wherein R is (Ce-Cro)aryl-{CR''R')g-(CHz)-; wherein R'' and R™ are each
30 independently selected from the group consisting of hydrogen or (C4-C4)alkyl (more preferably
wherein each of R'! and R'? of the CR"'R"? directly attached to group A are hydrogen); and
wherein said (Ce-Cio)aryl of said (Ce-Cro)aryl-(CR''R);-(CHy)- group member is substituted
by at least one spiro substituent (more preferably one substituent) selected from the group
consisting of (Ce-Cyo)aryl, (Cs-Cs)cycloalkyl, (C4-Cyo)heteroaryl, (C4-Cyp)heterocyclyl,
35 (Ce-Ci)aryl-O-, (Cs-Cg)cycloalkyl-O-, (C4-Cig)heteroaryl-O- and (C4-Cyp)heterocyclyl-O-;
.wherein the aforesaid spiro substituent may optionally be substituted by one {o three moieties
per ring, independently selected from the group consisting of halo, hydroxy, -CN, (C4-C4)alkyl,



by one to three substituents independently selected fromthe group
consisting of halo, -CN, (Cl-C4)alkyl, benzyloxy and (Cl-4)al koxy.
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on any ring carbon atom by one to three moieties per ring, independently selected from the

group consisting of halo, hydroxy, -CN, (Cs+-Csalkyl, (C4-Cs)alkoxy, -CF3, CF;0-,

30  (Cy-Cualkyl-S-, (C4-Cylalkyl-(S=0)-, (C1-C4)alkyl-(SO2)-, (C4-C4)alkyl-O-(C=0)-, formyl, and

(C4-Cy)alkyl-(C=0)-.

Another embodiment of the invention is that group of compounds of formula | (and the
phenyl, pyridyl, pyridazinyl, pyrimidyl, and pyrazinyl groups of compounds and the
benzamide, nicotinamide, picolinamide, isonicotinamide, pyridazinamide, pyrimidinamide, and

35 pyrazinamide groups of compounds and the formanilide, carboxaminopyridine,
carboxaminopyridazine, carboxaminopyrimidine and carboxaminopyrazine groups of
compounds) wherein R® is (Ci-Cio)heterocyclyl-(CR''R'?)s- (more preferably wherein each of



(Cl-&A)alkyl-O0(C=O -, fornyl, and (Cl-4)al kyl -(C=0 -. Anot her enbodi nent
of the invention is that group of conpounds of fornula I (and the phenyl,
pyridyl, woriddezabnyl, pyrimdyl, and pyrazinyl groups of ecwpBudsiand the
5 benzam de, nicotinam de, picolinamde, isonicotinamde, pyridazinam de,
pyrim di nam de, and pyrazi nam de groups of conpounds and the fornanili de,
car boxam nopyri di ne, carboxam nopyri day ne, carboxam nopyri m di ne and

car boxam nopyr azi ne groups of conpounds) wherein R3 is

(C1-C70) heteroaryl - (CR11R12) S (nore preferably wherein each of R11 and R12

of the CRL1R]2 directly tached to group A are rogen) . optionall
substit ut ed?R,"lLendo'ﬁ1r é’ﬁ?‘er(?‘%néf 23\“{5‘8)‘1 a%ﬁcg‘?ﬂ QIFUPHAE 8@9‘?’38%1“05‘8' i Stup%quﬂ%/d
subst i t uentonbsnyeng camoh e (Barb preféraigntise cgpieon atbmy ablade penpde b |agdieriabet ed

fromthe gr QHD, Cong’(‘)i’&‘é rtlcg tﬁgﬁ@%uehﬁ/%#’ﬁ%{ﬁ md%\gnd%rgﬂ% féldkach the oup

(Cl- C4) al ko9 LSO
pref erabl y comwélneuqﬁ hedgi dydranst- PNué‘Prt%a e ?n@éﬂb‘ﬁ‘deﬁ{‘q CS‘QF é'&lt‘ CrPdm t h

group caensigi pgn@(&hﬁia@wl (CEN)-( mokelpréirpia} Whiérein (sGili-sGistilekivdeye infependdntly and

Cl- 4) al kyl ?1
™ combaun e T i 434 Eaiaie 2 PaBany o Gl EBR, o blha or 0w
pyr| m dyl , @nc.)pig€2+OWl groups of corrpounds and the benzam de

ni cotinami de, p'%gepéﬁb&ﬁnedt SR ﬁ@éd’u&ﬁmrﬂﬁgrowmcdﬁébtﬂ@gbﬂﬁnmula I (and the
pyri m di nam de ounds .and t he formﬁn i de,

razi nam de 8%’2 nB ¢
car boxani nofgRYhd PRIV %@F’%@é’én?ﬂ%& |pPﬁr§'Z'” aPBERE M nEPYRPI S Bhd
car boxatu nowtmae)elcgmr@um pitolB8micepoisottheinideheyridazinaRBdd, pyrimidinamide, and

(C1- C10) het 312)¢S r r y & %@ﬂ‘obe?rf Aheand R12
of the CRI11 a%%él rect tt%lfch((c’(rgj%ﬁ!mE &he 6}94,. fym‘%ﬁ'ﬁd xelinopf

rou are @{5 tionally
substi tut edcarwhareaflonyea%neoneafP?wg"ft?aW at%ﬂ‘r‘\ aﬁr X?'B 8 t EHPEdd ti onal
subst i t uent cdaypo@hds)ARIsdréih BRE Mt (C,-Spljtestdreicifl(ORY RYR- (@grooel pretecatbi Weraiyeagh of

C6- Clo) ary/l 4 12 83ai2 r clyl,
(& SO B oy S IO o () Mg
( C1- C10¥het @r @tdy@at yhe @ng CW‘P@F‘ @tqm {Riere F ?ra%uoae ceBoTArge o support an
(C3- C8) cycl gtk subdiifebniCP hhebamaat ydiectddGlonCly) bete rcoasyjstihy lof (Cs-Cro)aryl,

C6- C10 -, - C8 , | - _O-
(. G0} et ttstig. ooferroidioin, S SralGoREsE bs: Rl O any
ring car bon(CatConydpalkyre-, (G- Q1ﬁhfé€0w|r@tﬁ"é pf?ep)h?tieﬁﬁ’gycw Rdeersdeht pfgresdif ect ed
fromthe ((pld;po)éc;%ns C%Ig )'&ﬁibld'Hl § E:(grat)b{éiér@é? (0¢,0) (lét‘ém@fé}yal k§H-G1o)aryl-O-,
i

| k | k .
E% gggq k;{%@@joalkyl(%l @4)Ca ro %a:? (Cf 8?@{1%&”0%"'9% %Lbs |t§en(?) may

(C1- C4) al kybptipEtp)be. sdhsmuﬂadroreampdnmmbomfatwm@yl oneetnt thoee F@'et'q’ﬁat)erg?"&p of
cogpounds of, é@ﬁ&gﬁhf slaleét@@qroﬁ'm%e BJ@@&%Ensnsﬂ %o@ﬂab Wﬂﬂo@'ﬂz' -OM! (C.Ro¥aip, dy
and pyrazin oups o oun a

pi col i nam dé Q%§E'5ﬂ¥ycot9 ri*amC WH%EQ‘VL ‘m %Z)Sg%y' <§1 8? &% y)améggoés
pyrazi nam de, g @mpeo-d= Goommunaiﬁi (@nd)tike(G=e)mani | i de, car boxam nopyri di ne,

o0 boxagi nopyr i dRZNe emBATiNGN BB FR¥THATs Bl §roBP df SRTTRTRMHRRRYRAZ £Higo OT OUPS
° or bromo, more preferably wherein R?is chloro.

Another embodiment of the invention is that group of compounds wherein R? is
(C4-C4)alkyl or —CN, more preferably wherein R? is methyl.
Another embodiment of the invention is that group of compounds wherein R? is

30  hydroxy.
Another embodiment of the invention is that group of compounds wherein R’ is other

than hydrogen.
Another embodiment of the invention is that group of compounds of formula | wherein

R' is optionally substituted (C;-Cso)heterocyclyl selected from the group consisting of



conpounds) wherein R3 is (Cl-Cl10) heterocyclyl-(CR11R12)S (nore preferably
wherein each of WO 03/042191 PCT/I1B02/ 04613 -14 R' and R12 of the CR11R12
di rect |y wotoaoiadi t o group A are hydrogen) optionally sub®CirtiBeddeion any
ring carbon atom (nore preferably one carbon atom able to support an
additional substituent by one to three substituents per ring independently
sel ected fromthe group consisting of” Ral o, hydroxy, -CN, (Cl-C4)al kyl,
(Cl-A4) al koxy, oxo, (Cl-C)alkyl-O0(C=O-, 5 fornyl, and
(Cl-A)alkyl-(C=O-( nore preferably wherei n said substituents are

i ndependently selected fromthe gr oup consisting of halo, -CN,
(C1-A4)alkyl, (CL-4) aigkom? 0XO0, QI’ mf R° and  ( G&d kgl (C=0)-).

Anot her enbodi nent ¢ff_the /i nyentio w group o unds of fornula I
(and the phenyl, p%‘@' yl, yrroda nyt , yrrrgdy _ ngr nyl groups of

conpounds and the Re, t| n ,
i soni cotinam de, pyrid myde, yrr nam de an azi nam de groups of
conmpounds and the for i1l car t® pysi di neO ca®oxam nopyri dazi ne,

car boxam nopyri m di ne and Rear boxam nopyr azi ne gr oups of corrpounds) wherein
R3 is (C1-Cl10) heterocyclyl -{CR11R12), froke prefer grein each of Rl1
and R12 of the CR11R1®Ddirectd y at ed 0 group are drogen)

arbpn ato

optionally substitut ed at le st ong ri qg m,{more preferably
one carbon atom abl Rt a Naddr Nidhal bl tit e‘rﬁ by a
substituent selecte he group c sting of ( Qdaryl,

(C3-C8) cycl oal kyI Cgb %0 het er oarR‘f Ré - C10) het gf oc Q:Ryl J

(C6-Cl0)aryl -0, ( 3B IoaI kyI (C1-Cl0) heterogryl -O and

(C1- C10) het erocyclyl o ; ereiR’ t he af oresai d RfCG-C )aryl,

(C3-C8) cycl oal kyl, (Ci1-C10) roaryl, (Cl- C10) het cyclyl,
(C6-Cl0)aryl -0, 20 (C3- ?@ yclal g/l h (C1- het g oar yI O and
(C1-C10) het erocycl yl - tituen %ptr ona e substituted on any

I
ring carbon atom by one to I fegPoi etr es per rha%% dependently sel ected
fromthe group consisting 6 hmfo, hydroxy, )aI kyl,

(Cl- C4) al koxy, -CF3, CF30. ) ) 1
(C1-C4) al kyl - (Solﬁ)other e(r@?dr@&%r a? k\%d 'W%é‘l(ﬁ tHat 1(groulgi;y(? c%rr%hnogsﬁh@)em R is .
(C1- C4) al kydptiorampubstitizibd ABveC bleetenistyticipsted from thengroumeaaAISIngI®f i s t hat group

of conpounds wherein R2 is chlqro_ or brono, nore preferably wherein R2 is
chl oro. Anot her enbodi t Rf R'hRr’i nvention Os th Br oup of conpounds
wherein R is (Cl-C4)al ori,~CN, nore pref vvherein R2 is nethyl.
Anot her enbodi ment of the i/nventi on,or S thag%gél rrpounds wherein R2
is 30 hydroxy. Another rNQodr mRof the i ti on i that group of
conpounds wherein R7 is othgpsthan hydrogen. 9}'
2Rg R R Rg ]
@) 0]
N "
10 R®
N—R
é-N é—N\ 9
—_— , N R
9 9 | 9 ’
R R R10 R
R9 O Rg
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é'N\ I and é—N\ _
[?I R® N 9
R R
5 Another embodiment of the invention is that group of compounds wherein R' is

optionally substituted (C4-C+o)heterocyclyl selected from the group consisting of



Anot her enbodi nent of the invention is that group of conpounds of fornula I
wherein Rl is optionally substituted (C1-C10)heterocyclyl selected from
t he groupwomamiabvi ng of WO 03/042191 PCT/1B02/ 04613 -15 ®CRIBRI4RS RO
RORRORO 9 RR RO Rs \/" \ \~- 10 NN RLf- NN R1IO -- NNR ii 19 RRO
OOHOROORR RO RO O10 ORR RO O 10 f-NNRFfNN RNNRL g/ Rs~
\ 900RRRS ORRIR Rs RO 10 NNRand I- NN Rs Rs~1~0 OR9
Anot her enbodi ment of the invention is that group of conpounds wherein Rl
is optionally substituted (Cl-Cl10)heterocyclyl selected fromthe group
consisting of RO RO R9 RO O Rs %910 10 -NNMRNNsR SO9 z 2~ RO R9 SO
RROORs NNRIO RO N RO IR R R

H




RO RO 110 R9 OR9O 0 RO RO M | and N~ 110 R9 N R9 5 Anot her enbodi nent of
the invention is that group of conpounds wherein RL is optionally

substi t utwo 03@121210) het erocycl yl selected fromthe group ®cmgBeXisnry of WO
03/ 042191 PCT/1B02/04613 -16 ORI RO RO ~~-NRO-NN NR9OR9 ROY9
~NN ~~-NRO9N~RO9RI RO OR ORQRYN~ROi90 N9 RO RO ~-N R9-N
RO S02 RO RO RO WO 03/042191 PCT/1B02/04613 -17 O# M9 RO RO RO RO R9
O ( RO RO RO

-NRON S(On 9 ~RO, R9, ROR9 s RO RO RR9O N N S(On
S(On RO
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) FQ R? R® S(0), R
O R RQ )
9 Rg
R0 A
9
R2 )% R N O
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R® and N
k 9 9 N 10
Rg S R R R
RQ (O)n Rg O
Another embodiment of the invention is that group of compounds wherein R' is
optionally substituted (C4-C1o)heterocyclyl selected from the group consisting of
R’ R
5 Another embodiment of the invention is that group of compounds wherein R' is

optionally substituted (C4-C+o)heterocyclyl selected from the group consisting of



OR RR 0OIRRNRNO sand ~RR9IYNI9S~RI1I0 RR RO (On RO
0 Anot her enbodi nent of the invention is that group of conmpounds wherein Rl
is optiowaloBypsmabstituted (C -Clo) heterocyclyl sel ected PcamBeasetyr oup
consistingof s s RRRSROR R R 9RR R RRs s RR -NRI NRs NO
RS s SsSRORORRR RO ORRS 9R' OssssRRs RR RR RRsRRs
R RRNONO --NRs ORRs Rs Rs O d®0s s RE O0ORRs RS RO9 Rs RO
RO NNRs--NRs RO RO ROROOO9 Rs and OR9 5 Anot her enbodi nent of
the invention is that group of compounds wherein Rl is optionally
substituted (Cl-Clo)heterocycl yI sel ect ed fromthe group consi sting of WO

03/ 042191 PCT/ | BQa/ 04@13 g R RS RQ
R
?——N w ?—NH )/k
4 RgRs Rk 0 o0 ©
o F QK S N

e >\‘_<;R9 N>\\o 9 RI}LO
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S Wl ey e
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RS R , R°R R

Another embodiment of the invention is that group of compounds wherein R' is

optionally substituted (C4-Cso)heterocycly! selected from the group consisting of

Nf oo N \_ NH g—N/—\O
S il o R e St
LN o 1
AN 0 | g
?N/— '} %—N?j) ?—N/\:}:o’ N/\:g

5  for simplicity, in the aforementioned examples of R' the substituents R® and R' have not

been shown.



-18 RR RS RS RO RR R R R RRRR R 99-4Rs ~~RI\),~ONONNRS
i-NO9 ~/ 1 s 9R~Ei0O0 ORORRROR90R ORO RO ~+R9 ~41R9 O
\~- O NWO@3HOKRI® N9 ~+9 O ROR, OO0 OROO R9 RCIMBXIRSE N-O
~0 ONI- NNRO\ RS O9 RO RR9 RY and R RO R9 Another enbodi ment of
the invention is that group of conpounds wherein RL is optionally
substituted (Cl-Cl10)heterocyclyl sel ect®d fromthe group consisting of OO
ONO NNHN N7HN'" HNOO OO ;N~N~N -N-NNQO -

Another embodiment of the invention is that group of compounds wherein R' is

optionally substituted (C4-C1o)heterocyclyl selected from the group consisting of
0

O, GO OO,
Cry oo, U7
erwo O)yz(o)n
O -

for simplicity, in the aforementioned examples of R’ the substituents R® and R'™ have not
5  been shown.
Another embodiment of the invention is that group of compounds wherein R' is

optionally substituted (C4-C1o)heterocyclyl selected from the group consisting of



NO HNOO NNNNN NON 00O NO~NNNH ~NNHand5 for
sinplicity, in the aforenentioned exanples of Rl the substituents Rs and
R10 have wotos/oen shown. WO 03/042191 PCT/1B02/ 04613 - 1®CAMBOXEG13
enbodi nent of the invention is that group of conpounds wherein Rl is

optionally substituted (Cl- ClO) het erocy%yl sel ected fromthe group
consisting of O}},, NN \ | N NI NOI O O NCao (:X; O

AAr NONO AA'r OaON:ro a nd J O for sinplicity, in the aforenentioned
exanples of Rl the substituents R9 and Rl have not

0 0
CH,
N (CHNR'R N
4.5

4 ; J  CCHNRR
N N EN N PN

HC O HOH,C O , o, .

(CHNRR
OH
£ N (CH,NR'R® 2N (CH,)NR'R®

and

@)
wherein R* and R’ are each independently selected from the group consisting of
hydrogen, (C1-Ce)alkyl, HO-(C-Cs)alkyl and (Cs-Cs)cycloalkyl, or R* and R® may optionally be
taken together with the nitrogen atom to which they are attached to form a 3 to 8 membered

5  heterocycle.
Another embodiment of the invention is that group of compounds wherein R' is

optionally substituted (C4-C1o)heterocyclyl selected from the group consisting of



5 been shown. Anot her enbodi ment of the invention is that group of
conpounds wherein RL is optionally substituted (Cl-Cl0)heterocyclyi
sel ect ed Wopmniosiel gr oup consi sting of WO 03/042191 PCT/ | Beer0B@&1B613- 20 N NH
NNHfNNH OO0 CH3 N (CH2)tNWRS 0 (CH2)tNRARS O NNHF-NNHNH3CO
HOH2C O, PO (CH2)tNRAR5 OH N (CH2)tNR4R5 and N (CH2)tNWRS P ~ O O
wherein R4 and R5 are each i ndependent r237'sel ected fromthe group consisting
of hydrogen, (Cl-C6)alkyl, HO (C2-C6)al kyl and (C3-C3)cycl oal kyl, or R4
and R5 may optionally be taken together with the nitrogen atomto which
they are attached to forma 3 to 8 nenbered 5 heterocycle Anot her
enbodi nent of the |nventq;|eg1 is that group ? unds wherein RL is

-3

optionally substi tut t er obWlcl yF—sh| ec ed (oMK Re group
02/ 0h613 - 2104 CH3 -NNH t >N ( CH2) t NVIRS

consi sting of WD 42 ,\ﬁl
1 -NNHYO O O(CH2) t NjFRs-N-N O
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HC O HOH,C O
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o) NR'R® ;
wherein R* and R® are each independently selected from the group consisting of
hydrogen, (C;-Cg)alkyl, HO-(C2-Cs)alkyl and (Cs-Cs)cycloalkyl, or R*and R’ may optionally be
taken together with the nitrogen atom to which they are attached to form a 3 to 8 membered

5  heterocycle.
Another embodiment of the invention is that group of compounds wherein R' is

optionally substituted (C4-C1o)heterocyclyl selected from the group consisting of



OO (CH2)tNRARS ' (CH2)tNRRS 0 OO NRAR5 VN NNNH YNHNHNOO OH N
NH NNHN (CH2)tNRARS >--~1 | pl~: HBCO HOH2C0O 0O O OO5 -NN _ NN
~NW R NRARD 03/0M1DH O ~- N and O NRARS wherein R4 and R5PergBe#uhl3

i ndependently selected fromthe group consisting of hydrogen,

(C-C6)al kyl, HO (C2-0C6)al kyl and (C3-Cs)cycl oal kyl, or R4 and R5 may
optionally be taken together with the™fitrogen atomto which they are
attached to forma 3 to 8 nenbered 5 heterocycle. Another enbodi nent of
the invention is that group of conpounds wherein RL is optionally
substituted (Cl-C, o) heterocyclyl sel ect%d fromthe group consisting of WO
03/ 042191 PCT/|B02/ 04613 -22 R0 Rl R’ N O NON Q“N ON RO N 10 RO
R >11 1o/N:1 \ RI10 wafVRO 10 R10 N

JW )st "jir
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wherein R® is selected from the group consisting of hydrogen, -CFs, (C4-Celalkyl,
HO-(C,-Cg)alkyl and (Cs-Cs)cycloalkyl group;

wherein R'® is selected from the group consisting of hydrogen, (Ci-Cs)alkyl,
HO-(C,-Cg)alkyl and (Cs-Cs)cycloalkyl group.

Another embodiment of the invention is that group of compounds wherein R® is
independently selected from the group of substituents selected from hydrogen, halo, -CN, and
(C4-C4)alkyl optionally substituted with one to three fluoro; more preferably hydrogen or
methyl.

Another embodiment of the invention is that group of compounds wherein R® is
independently selected from the group of substituents selected from hydroxy, amino,
(C4-Cs)alkoxy optionally substituted with one to three fluoro, HO-C-, R*R°N(0,S)-,
(C4-Ca)alkyl-(0,S)-NH-, (C4-Cy)alkyl-0,S-[(C+-Cy)alkyl-N]-, R*R°N(O=C)-, (C;-Cy)alkyl-NH-,
[(C4-Ca)alkyl]-N- and R*R°N(CHa)-.

Another embodiment of the invention is that group of compounds wherein each R’ is
independently selected from the group of substituents selected from (Ce-Cyp)aryl,
(C3z-Cg)cycloalkyl, (C4-Cyp)heteroaryl, (C4-Cio)heterocyclyl, (Cs-Cqg)aryl-O-,
(C3-Cs)cycloalkyl-O-, (C4-Cyo)heteroaryl-O- and (C4-Cqq)heterocyclyl-O-.

Another embodiment of the invention is that group of compounds wherein R is
independently selected from the group of substituents consisting of hydrogen and (C4-Cy)alkyl
optionally substituted with one to three fluoro; more preferably hydrogen or methyl.

Another embodiment of the invention is that group of compounds wherein each R"
independently selected from the group of substituents consisting of (C+-C4)alkyl-(C=0)-,
(Ce-Cio)aryl, (Cs-Cs)cycloalkyl, Wherein each of the aforesaid (QG-C10)aryl and

(Cs-Cs)cycloalkyl, anywhere on said R'® substituents may optionally be substituted by one to

_ three suitable moieties per ring, independently selected from the group consisting of halo,

hydroxy, amino, -CN, (C4-Cs)alkyl, (Cs-Csalkoxy, -CFs, CF30-, (C4-Cs)alkyl-NH-,
[(C1-Ca)alkyll-N-, (C4-Cs)alkyl-S-, (C4-Cy)alkyl-(S=0)-, (C4-Cy)alkyl-(SO2)-,
(C4-Cy)alkyt-0-(C=0)-, formyl, and (C,-C4)alkyl-(C=0)-;

Another embodiment of the invention is that group of compounds wherein each R™ is
independently selected from the group of substituents consisting of (C4-Cso)heteroaryl and
(C4-Cro)neterocyclyl;  wherein  each of the aforesaid (C4-Cyo)heteroaryl  and
(C4-Cp)heterocyclyl anywhere on said R' substituents may optionally be substituted by one
to three suitable moieties per ring, independently selected from the group consisting of halo,
hydroxy, amino, -CN, (C-C4)alkyl, (C4-C4)alkoxy, -CFs,' CF3-CHy-, CF30-, (C4-Cy)alkyl-NH-,
[(C4-Cy)atkyl]-N-, (C4-Cslalkyl-S-, (C4-Cy)alkyl-(8=0)-, (C4-Cs)alkyl-(SO,)-,
(C4-Cy)alkyl-O-(C=0)-, formyl, and (C4-Cy4)alkyl-(C=0)-. '



RO 0 WD 03/042191 PCT/1B02/ 04613 -24 wherein RO is selected fromthe group
consi sting of hydrogen, -CF3, (Cl-C6)al kyl, HO (C2-C6)alkyl and

( C3- C8) cywbhmalokyb1 gr oup; wherein R10 is selected from thePgmaB/@erssi sting
of hydrogen, (Cl-0C6)alkyl, HO (C2-C6)alkyl and (C3-C8)cycloal kyl group. 5
Anot her enbodi ment of the invention is that group of conpounds wherein RO
is independently selected fromthe grdﬁb of substituents selected from
hydrogen, halo, -CN, and (Cl-C4)alkyl optionally substituted with one to
three fluoro; nore preferably hydrogen or nethyl. Another enbodi ment of
the invention is that group of nds 10 independently
sel ected from t RNoYebpsfesed §55‘B%‘t"i‘%€ﬁth§ "%Vél‘té’(?t'%@‘ &8%’ HE/WW‘FS vﬁt

(C1- C4) al kaoxMyis eqédteaiiahd te golgst i tuted with one to three fluoro, HOZC—,

RARSN( 02S) -, (Ci- CA)aIkyI 2S)-NH, (Cl-C4)al kyl -02S-[(C1-C4) al kyl -N] -
RARSN( O=C) -, (Cl-C4)al kyl - : [(Cl C4) al kyl]2- N d RARSN(CH2) t -.

Anot her enbodlnent ofR enLLEﬁOIS t hat RF up o nds wherei n each
RO is 15 independently Sglect fromthe group “¢f ituents sel ected
from (C6-Cl0) aryl, (C3- )ié§ﬁg$|kyl (C1-C10) g eroa I,

(C1- Clo)heterocyclyl - aryo O, andC3- Cg) k§| ,

(C1- C10) het er oaryl - F%nd ( ClO)heterocycIyI other enbodi nent of
the invention is that grou conpounds mhereln s fndependently

sel ect ed frontthe r.0 rge

(Cl- C4) al kyl *6‘%' P Ehdd Fe‘e"%‘ﬁ;’? %ﬁ’“ﬁﬁ?ﬁémﬁﬁ B’?B%f{?t{&eq’e A @glrl%lre
preferaldly h@d@ﬁ@éﬁhbwtﬁe@ﬁymbdﬂﬁGﬂﬁét enbodi ment of the invention is that
group 0]1: Cogpounaﬁermewei.@ LRI RS He graﬂﬁiagrsgierggtcl_oyb) mtc@?r&gd:é%))amyt Ihe
group of substjtu i st al ky aryl,
(C3- C8) cycl% ?Pq,fspéfcé)faﬁ}w@é@}%d%ygl@ %esal d (C6-Cl0)aryl and

(C3-C8) cycl oal kyA,pr@&ngeWmeedlmantsért@ Imtlm@bﬁﬁmm@uﬁ@yOfcfsthdﬁl'at’heye"be

substitutedgby one to 25 three suitable noieties per ring, independently
sel ected frontthe group conS|st|ng of halo hydr oxy, am no, -CN,

(C1-CA4)al kyl, (Cl-C4)al koxy, - CF3 - C4) al kyl -
[(Cl-C4)aIkyI]2-N—, (C1- C4)a|ky| a kyl - (S=0) -
(Cl-&A)al kyl -(s2)-, (Ci1- Cn)alkyl formyl, and

(C1l-A)al kyl -(C=0-; Another enboddrfen Nof @e invention is that group of
conmpounds wherein each R10 is 30 |nde ndently selected fromthe group of
substituents consisting of (Cl-Clo)heteroaryl and (Cl-Clo)heterocyclyl;
wherein each of the aforesaid (Cl- ClO)heterﬂaryI and (Cl-ClO)heterocycIyI
anywhert® on said RLO substituents nay optionally be substituted by one

wherein R is selected from the group consisting of hydrogen, (Ci-Ce)alkyl,
HO-(C2-Cg)alkyl and (Cz-Cg)cycloalkyl group.
A more preferred embodiment of the invention relates to compounds of formula |

wherein said compound of formula | has the formula

/& O
0] l}l 0
R10

15 la

wherein R® is (C4-Cio)alkyl; wherein said (C4-Cqo)alkyl may optionally be substituted

by one to four substituents independently selected from chloro, fluoro, (Ce-Cio)aryl,
(Cs-Cg)cycloalkyl, (C4-Cqo)heteroaryl and (C4-Cyo)heterocyclyl; wherein each of said
(Ce-Cro)aryl, (Cs-Cg)cycloalkyl, (C4-Cqo)heteroaryl or (C1-Cqo)heterocyclyl may optionally be

20 substituted on any carbon atom able to support an additional moiety, by one to three moieties
per ring, independently selected from the group consisting of halo, hydroxy, -CN, (C,-Cy)alkyl,



to three suitable noieties per ring, independently selected fromthe group
consisting of halo, hydroxy, amno, -CN, (Cl-C4)al kyl, (Cl-C4)al koxy,
-CF3,' CR3o@BR4aFE0-, (Cl-C4)al kyl-NH, 35 [(Cl-C4)al kyl ] PCAB02/04613
(Cl-&A)alkyl-S-, (Cl-C4)alkyl-(S=O-, (Cil-C4)alkyl-(sSQ2) -,

(C1-A4) al kyl - O(C—O) fornyl, and (Cl C4)al kyl -(CO-. WO 03/042191
PCT/ 1 BO2/ 04613 -25 Anot her preferred #fbodi ment  of the invention is that
group of compounds wherein R is selected fromthe group OO Rs ,R10 Rl
RO NNI 9 NOand N RO | whereinR9is selectedfromthe group

t f hyd - Cl- C6
((:CC):gSICZ) L;gI(ga‘P&@‘kC’rxgr(ggﬁﬂa'W‘r@r & 1nC4ﬁ8‘.‘€)' fSS‘ Oie Ce(,Ct“E‘Hylf égéa ﬁ%gﬁ“ilj% 8?{80%)9 sting
of hydrzgemormglrcl @)-e)) iﬁlg;}l {C=CF3- QHZ—Crod‘iﬂ}(%@)oadlzléQPl{yl or (C%o@)%%ewlo?l kyl
rou [ el a n
Pormi | RErerRe @S RenoDio0 GRibIper AGRaMEER I, e
fromthe grGuBlhetemicsdy6 amewme@qgncs)rmalm)eari (St Croneisopycyl wE5HeA  and
(C3-C8) gycl,%lalf%lo f8raliPhe DHbSRE tg,rc&f,egnaed enbodi ment of the invention

relates to corrpoqgrds T for wherein said compound of fornula |I has
the fornula R2 R8N rRW%"I%r(T&ItgaaB{y NORLRI10 15 la wherein R3 is

(C4- C10) al kyl ; winepbamasaitichlly @te@abl adlkyIsolkaly thepstof-onal | y be substituted
Another more preferred embodiment of the invention relates to compounds of formula

| wherein said compound of formula I has the formula

R2

Ny NH-R
/g O
0Z "N" 0 ‘
R10

10 la
wherein R? is (Cg-Cro)aryl-(CR"'R'),-(CH,)-; wherein said (Ce-C1o)aryl may optionally
be substituted by one to two substituents independently selected from the group consisting of
halo, hydroxy, -CN, (Cs-Cslalkyl, (C4-Cy)alkoxy, (C4-Cy)alkyl-O-(C=0)-, formyl,
(C4-Cy)alkyl-(C=0)-, (Ce-Cyo)aryl, (Cs-Cs)cycloalkyl, (C4-Cio)heteroaryl, (C+-C1o)heterocyclyl,
15 (Cg-Cyparyl-O-, (Cs-Cg)cycloalkyl-O-, (C-Cio)heteroaryl-O- and (C4-C1o)heterocyclyl-O-;
wherein each of the aforesaid (Ce-Cio)aryl, (Cs-Cg)cycloalkyl, (C4-Cio)neteroaryl and
(C4-C1o)heterocyclyl substituents may optionally be substituted by one to three moieties per
ring, independently selected from the group consisting of halo, hydroxy, -CN, (C4-Cy)alkyl,
(Ci-Cy)alkoxy, -CFs, CF30-, (C4-Coalkyl-S-, (C4-Cy)alkyl-(S=0)-, (C4-Cy)alkyl-(SOy)-,
20  (C;-C,)alkyl-O-(C=0)-, formyl, and (C4-Cy)alkyl-(C=0)-.
or a pharmaceutically acceptable salt or solvate thereof.
Another more preferred embodiment of the invention relates to compounds of formula

| wherein said compound of formula | has the formula
2

R
/N\N : NH-R®
/g @]
o) ITI o)
R0



by one to four substituents independently selected fromchloro, fluoro,
(C6-Cl0)aryl, (C3-C6)cycloal kyl, (Cl-C10)heteroaryl and

(Cl1l- C10) woesoexel yl ; wherein each of said (C6-CLl0)aryl, PCT/IB02/04613
(C3-C8) cycl oal kyl, (C1-C10) heteroaryl or (Cl-Cl10)heterocyclyl may
optionally be 20 substituted on any carbon atom able to support an
additional noiety, by one to three noi #{i es per ring, independently
selected fromthe group consisting of hal o, hydroxy, -CN, (Cl-C4)alkyl, WO
03/ 042191 PCT/1B02/ 04613 -26 (Cl-C4)al koxy, (Cl-C4)alkyl-S-,

S
Cl-C4)al kyl - (S=0)-, (Cl-C4)al kyl -(S02) -, (Cl-C4) al ky =0).- i formyl,
Ec:1- 043 al kyl - E Cﬂd)gete,i" %%@mé)%éw gwkzsgt('@?(‘és‘ié&%‘i@?ﬁ%yﬁ{%@( Rzzgl( AR o7 Baryi

( C1- C10) hetret geathyihdepehfenGLM)adayh orQC,-Cf)E8y GB)greih adlesstlonesf,R" and R' is
(C1- C10) het er oar vl - and 8%- =G &F &Ny Siakd of th
( C3- C8) cycloﬁﬁirih r&'%’gf'bf[ 6(11 4?13(%17 g%@%ﬁeﬁ%&&%ﬁnfg\%s 5 ma\éaraloso ©
opti onal | y GR'RTisiredtly Latedhdsly toogioyp dn @TeREIreaenkyRid golrosYy. (- PPk ;. or a
phar macgut i gaklyk@Gcert@td sgedbic), solwmlye t her-ephikyfoadher (@pCa)pyef erred
enbodi ment ‘of _the Inventio re$ a§ es ngo como_ﬁn S %‘C f‘ﬁ,r mul 3(8%} %_r 2 n said
conpound ofCHERRTCENY. has HEPBIMA%S R KKK N ~ ~ 0 10 10
| a  wher ei (CRB;)EysIoaIBA-C] () dkiyhetdrGRITRERY GC L Thippterocyiid-Osi whesa) a8 ©10) ar y|
may option i eSSt Vied I@&lllétf/l,t cLaghsiRak t uent &cicigrnendent | y
sel ected f?%%%%ﬁg S%gﬁé @bng%sf?%c 0 ﬁaﬁ%ﬁ)hgdrgi, O\ (g%iC4£ghkyl,
(Cl- C4) al kugstityents_reap) %f'R%“Y@(Se%%“!eF BYAPRP 1T G(E‘jf‘-egéﬁ R Ry ERg denty
( C6- ClOar Welecle€3rofadihe yadup abhejdting 61CialcChPdrvat e@MdaACyCqalk @l (CeLalpvexyer@uycl yi ,
15 (C6-C10) | - Q- -L£8) cycl oal kyl -0, (Cl1-C10)heteroaryl-O and
(C1-C10) het(’gé%sdy@ ?F)g@;swv_vher ein each of the aforesaid % - Cl0) aryl,
( C3- C8) cycl oal kyExamples oicpegiiredraiertsd coTPRgs of teforryts) restig BLayEey |
substituents mayo-Rbiodnel(byhibe-phulstdyles] 5hioxons-diydtoatbl, 2mitiati-23)-per
ring, inde enden%Ly selected fromthe group consisting of halo, hydroxy,
-CN, (C1- KYFS™ (C1-c4) al koxy, -CF3, CF30-, (Cl- 04% al kyl - S
(CL- CA)%l kyl - ( S=BFhloro(Ees, Satigratbydinydsesh-{1,2.4lipzin-2 Y ) N4 -yara-ehenid-eivil-
fornyl, and,d.Gkniggt) al kyl -(C=0)-. or a pharnmaceutically acceptable salt or
sol vat e t hereof. ot he re ferr i.en the | n ion relates
to conpounds of %8'ﬁﬁpﬁ&ﬁ¥3%ﬂéﬁéﬁw%§ﬁﬁg“§gﬁ%%ﬂﬁ Wh?&%gfﬁﬁfgﬂ¥$ggs t he
formul a benzamide;
N-[2-(2-Chloro-phenyl)-ethyl]-5-(3,5-dioxo-4,5-dihydro-3H-[1 ,2,4]triazin-2-yl)-2-methyl-
20 benzamide;
N-[2-(2-Benzyloxy-phenyl)-ethyl]-2-chloro-5-(3,5-dioxo-4,5-dihydro-3H-{1 ,2,4]triazin-2-
yl)-benzamide;
2-Chloro-5-(3,5-dioxo-4,5-dinydro-3H-[1,2,4]triazin-2-yl)-N-(1-phenyl-
cyclohexylmethyl)-benzamide;
25 2-Chloro-5-(3,5-dioxo-4,5-dihydro-3H-[1 ,2,4]triazin-2-y|)-‘N-(1 -p-tolyl-
cyclohexylmethyl)-benzamide;
2-Chloro-N—[2-(2-chIoro—phenyl)—ethyI]-5-(4-methyI-3,5-dioxo—4,5-dihydro-3H—
[1,2,4]triazin-2-yl)-benzamide;
2-Chloro-5-(3,5-dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-y1)-N-[2-(2-trifluoromethyi-
30 phenyl}-ethyl]-benzamide; and
2-Chloro-N-[2~(2-chloro-phenyl)-ethyl]-5-(3-oxo-2,3-dihydro-benzo[1,4]thiazin-4-yl)-
benzamide.
Examples of other compounds of the formula 1 are the following:
2-Chloro-5-(3,5-dioxo-4,5-dihydro-3H-[1 ,2 4]triazin-2-yl)-N-(2-ethyl-butyl)-benzamide;
35 2-Chloro-5-(3,5-dioxo-4,5-dihydro-3H-[1,2 4ltriazin-2-yl)-N-(4-phenyl-buty!)-

benzamide;



R2 NNNHR3I ONOO R o la W 03/042191 PCT/1B02/ 04613 -27 wherein R3
is optionally substituted (C3-Cl12)cycl oal kyl - (CR1L1R12) S wherein R' and R12
are each wodependent |y hydrogen or (Cl-C4)al kyl or wherei RCatiBO2#st3 one of
R11 and R12 is other than hydrogen or (Cl-C4)al kyl (nore preferably
wherein each of Rii and R12 of the CR11R12 directly attached to group A
are hydrogen); halo, hydroxy, -CN, (C1:2é21) al kyl, 5 (Cl1-C4) al koxy,
(G-&A)alkyl-O0(C=O-, fornyl, (Cl-C)alkyl-(C=0-, (Co6-Cl0)aryl,

(C3-C8) cycl oal kyl, (C1-C10)heteroaryl, (Cil-C10)heterocycl yI

(C6-Cl0)aryl -0, (C3-C8)cycloal kyl - QCl C10) het er oar g?r

( C1- C10) het er oc52c¢fj)¢r0@ [2- (Wﬁ@Pr@rWe@’ﬁ@H‘y%ﬁ ?ﬁé'ox%lf"érdéhs}’a'i"d?’%@@ 4@1’%‘5‘ Y,

( C3- C8) cyclyaatdeide; (Cl ClO) het eroaryl and (Cl-Cl0)heterocyclyl

g, | naepanderciyred Gerdeba BB IR B PaE N bR SRR ToL
-ON, (Cl- C4) al kyN-[2-(¢-@toraplaankidzinyll-2-@F30-5- (Q;ﬁsl@xo 4 Bedtihygyoy ;ZLﬂfsaZ'n-%x'arrpl es
OfCﬁPeCISf :\I-Ctt g£ zl(fer Lled conﬁounds of the fornul adl are the foll ow ng:

oro- i b@nég#&&3%l%% 4,5- ghy%}/o ‘J>H ﬁ (4gft’r|azm 5 f((Rl [% (?ﬂuor henﬁ éh‘{/lil 2, 4] t

riazin-2-yl)-
2- Chl or 0- 5-HeBzdmidh; 0x0- 4, 5-di hydro-3H-[1, 2, 4]triazin-2-yl)-N[2-(2-fluoro-ph

enyl)-ethyl]- b q¢ henyl)-ethyl]-5-(3,5-dioxo-4,5-dihydro-3H-[1 2 4]triazin-2-
2- Chl or o- 5- (3, 5%?@@8%[25(23 TPy oy B e IS S (352 Bheny! -

thyl)- benz regamide;

N-[ 2- ( 2+¢Chl or o- ghemyio)s-@15hyidxo-456-{iBydmo-3H-[1 204 iaBr-giyDyNdiRd3-Bidthoty-hedflk r i azi n- 2-
yl)-2-net hy |§0 ben&am de;
N 22 ( 2- BerSOIOTANI SRy | ) - ethyl ] -2- chl or o- 8- (3, & di oxo: 4, & di hydr o-3H[ 1, 2,
4] triazin-2- yl)2-Geprpdni3dedioxo- dihydro-3H-[1,2,4]triazin-2- yI) -N-pentyl- benzamld

2- Chl oro- 5- (3, 5-AeA¥R: 5%3%&1@%&% @ihydird-§HL[12, Alrazin-a21)N-2-(g-etholy-dhiaynatmal -
cycl ohexyl net h%n%ﬁ benzam de; 25

2- Chl or o- 5- {828 ox0- 4, 5- di hydro-3H-[ 1, 2, 4] tri azi n-2-y Y )N (1o p-tolyl -
cycl oh gj(y| nmet Hy[%-@hﬁpmg_-mmejhpxy -phenyl)- -ethyl]-2-chloro-5-(3,5-dioxo4,5-dihydro-3

2- Chl or o- %4tr?azgm,?§_gerggﬁml )-ethyl]-5-(4-nethyl -3, 5-di oxo-4, 5-di hydro- 3H
- [1.2,4]triazi n2- Cl:nl%ro 5- (% 5- g’oxo-4 gdlhydro 3H-[1,2,4]triazin-2-y1)-N-octyl-benzamide;
2-Chloro-N-[2-(3-chloro-phenyl)-ethyl]-5-(3,5-dioxo-4,5-dihydro-3H-[1 ,2,4]triazin-2-yl)-
benzamide;
20 2-Chloro-N-[2-(2,4-dichloro-phenyl)-ethyl]-5-(3,5-dioxo-4,5-dihydro-3H-[1,2 4]triazin-2-
yl)-benzamide;
2-Chloro-5-(3,5-dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-yl)-N-hexyl-benzamide;
2-Chloro-5-(3,5-dioxo-4,5-dihydro-3H-[1,2 4]triazin-2-yl )-N-{2-(4-fluoro-phenyl)-ethyl]-
benzamide;
25 2-Chloro-N-cyclohexylmethyl-5-(3,5-dioxo-4,5-dihydro-3H-[1,2,4}triazin-2-yl)-
benzamide;
2—Chloro—N-[2-(3,4-diéhIoro-phenyl)-ethyl]-5—(3,5-dioxo-4,5—dihydro-3H—[1 ,2,4]triazin-2-
yl)-benzamide;
2-Chloro-5-(3,5-dioxo-4,5-dihydro-3H-{1,2,4]triazin-2-y1)-N-(2-phenyl-propyl)-
30 benzamide;
2-Chloro-5-(3,5-dioxo-4,5-dihydro- 3H [1,2,4]triazin-2-y1)-N-(2-thiophen-2-yl-ethyl)-
benzamide;
2-Chloro-5-(3,5-dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-yl)-N-[2-(2-methoxy-phenyl)-
ethyl}-benzamide;
35 N-[2-(2-Bromo-4-methoxy-phenyl)-ethyl]-2-chloro-5-(3,5-dioxo-4,5-dihydro-3H-
[1,2,4]triazin-2-yl)-benzamide;



2- Chl oro-5- (3, 5-di oxo-4, 5-di hydro-3H[1, 2,4]triazin-2-yl)-N[2-(2-trifluoro
nmet hyl - 30 phenyl)-ethyl]-benzam de; and

2- Chl or 0o-Wo[02/0429chl or o- phenyl ) - et hyl ] - 5- ( 3- oxo- 2, 3- di hydroThBez@ap®, 4] t hi az

in-4-yl )- benzan de. Exanples of ot her conmpounds of the fornula | are the

fol | ow ng:

2- Chl or o- 5- (3, 5-di oxo- 4, 5- di hydr o- 3H—[1292 4] triazin-2-yl)-N(2-ethyl-butyl)

-benzam de; 35

2- Chl or 0- 5- (3, 5-di oxo- 4, 5-di hydro-3H[1, 2, 4]triazin 2-yl)-N-(4-phenyl - butyl

)- benzam de; WD 03/ 042191 PCT/ 1 B02/ 04613 -

2-Chl or o- N- [ 2- (4?-EHP@r'ﬂrLZpﬂéhg?rO;Pf@f‘WW?Py%5(<é5@'OdP6»&9 -3¢ AEeRT 1, 2, 4] t
ri azin-2- ylg =behgfidiga) de;

2-Cnlroro- 5375 SERSY- s QL WAL QS dk 1% AkbLih 33 R Qb Phenet hyl -benza
N- [ 2- (4- Br oeyolofphimetiyh demaainfide2- chl or o- 5- (3, 5- di oxo0- 4, 5-di hydro-3H-[1, 2, 4] tr

iazin-2-gl)- 5 b@-@ﬁl@m—‘ﬁ@s 5- leXO-4 5-dihydro-3H-[1,2,4]triazin-2-y1)-N- (5 hydroxy-1,3,3-trimethyl-

2- Chl oro-5-(3, 5-di 0xo-4 cpey ro-3H[1,2 4] triazin-2-yl)- N-[2(3f|uoro ph

enyl ) - et hyl9 Cow%myaé’enzam'

2-Chl oro- N-[ 2- (ZN&oglclc[lzIZolﬂthpMmpthyl-MhIWCb-Hﬁ-(i®¥<54,@1ddwdr043!'|51,a,i"r]"i'w'rno"—ﬁH— [1,2
, 4] triazin- @ eég%‘mpgnzam de; 10

o ot | e ) b A o
5- di hydrmo- 3dyclbAexdnebhttoidic iatid ZheyHy) estdr;pent yl - benzam de,;

gnﬂ”) Oéfhgl ](3 geﬁ ZB?J%&géQﬂ@épW IrRmyE-dnor? 543, -bloRGh BafiyditolsHbh b Arkzzmes-hoxy - ph
N- [ 2- ( 5- Br ofihepzafdiitioxy - phenyl ) - et hyl ] - 2- chl or o- 5- (3, 5- di oxo- 4, 5- di hydr o- 3H
[1,

(
2, 4] tri azi nz-2nipho)5-(e813i0%8-4)8-dihydro-3H-[1,2,4]triazin-2-y1)-N-(2-m-tolyl-ethyl)-
| or o- S-Ae%zgnaigé_oxo- 4,5-di hydro-3H[1, 2,4]triazin-2-yl)-Noctyl-benzam de

2-Ch

2-Chl or 86 N- [ 2- (32@hlpm=rdr{43($ewrofpf@ﬂwyz ydaxy-sthgl-§i(BREoA0-4.5imgramsb: 3H-[ 1, 2, 4] t
riazin-2-ylpyo, P00 8enzARhide;

2- Ch (5

’z

loro- N 3%8(1' Cg-kﬁo%glofohf gl m&droe EH Y1| 4 4]?na£| 253fl)9\il-&)-((93ﬂ€[0r§-bchjn9pf-q.r 0- 3H [ 1,2

4]triazin-2- yl
| or 0- 5- lfy8rd&xy-gthglkberkamidgi hydr o- 3H-[ 1, 2, 4] tri azi n- 2-yl ) - N- hexyl - benzam de

3-{2-[2- Chloro 5- 3 5 dIOXO-4 5-dihydro- 3H4{1 2 4]tr|azm-2-yl) -benzoylamino]-ethyl}-
05(35d|oxo4 hydr o- 3H-f/ ]triazin-2-yl)-N[2-(4-fl uoro-ph

| or
) - etthy | §enzeje ASid metu: es?")
| or 0- N- cycl ohexiptarih§-dintetiyBideidisdxighept-Syidietiytde(3 Btdigxa-4 2;ditjytor 3z i n- 2- yl
[1,2 4]triazin-2-yl)-benzamide;
2-Chloro-5-(3,5-dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-yl)-N-(2-hydroxy-2-phenyl-ethyl)-

Ch
2-Ch
enyl
2-Ch
)

benzamide;
25 2-Chloro-5-(3,5-dioxo-4,5-dihydro-3H-[1,2,4ltriazin-2-yl)-N-isochroman-1-ylmethyl-
benzamide;
2-Chloro-5-(3,5-dioxo-4,5-dihydro-3H-[1,2 4]triazin-2-yl)-N-{2-(3-methylsulfanyl-
phenyl)-ethyl]-benzamide;
2-Chloro-5-(3,5-dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-y1)-N-(2-methoxy-2-phenyl-
30 ethyl)-benzamide;
2-Chloro-N-(6,6-dimethyl-bicyclo[3.1.1 ]hept—2-y|methyl)-5-(3,5—dioxo-4,5-dihydro—3H;
[1,2,4]triazin-2-yl)-benzamide;
2-Chloro-5-(3,5-dioxo-4,5-dihydro-3H-[1,2 4]triazin-2-yl)-N-(1-phenyl-
cyclopentylmethyl)-benzamide;
35 2-Chloro-N-[2-(2-chloro-phenyl)-ethyl]-5-(2-oxo-piperidin-1-yl)-benzamide;
2-Chloro-N-[2-(2-chloro-phenyl)-ethyl]-5-(3-methoxy-2-oxo-2H-pyridin-1-yi)-

benzamide;



benzam de;

ZA]C:” or o;\;l—o[zél- §d3§)4ijdi chl p(rjo- phenyl)-ethyl]-5-(3, 5-di oxo-4, 5-di hydro-3H[1, 2

: riazi 0y41yt benzami de; PCT/IB02/04613

|2) Chl38rg 5-(3, g di oxo- 4, 5-di hydro-3H-[1, 2,4]triazin-2-yi)-N(2-phenyl - propy

enzan de;

I2 C{]Iholr;) 5b(3 5- dldoxo 4, 5-di hydro-3H [ 92, 4] tri azi n-2-yi ) - N- (2-t hi ophen-2-y
- et hy enzani de;

2- Ch: ;)ro 5h(|3]5bdi 0XO- g 5- di hydro 3H-[1,2,4]triazin-2-yl)-N[2-(2-nethoxy-p

eny et enzamn de;

N- [ 2- ( 2- Br ono- 4- %@h'ﬁ@%?dﬁéh‘?@)i’héﬁmﬂwu§ (4-Rihgre-goePirerapn kY engagidgy dr o- 3H
[1,2, 4] triazi n-@hiylo)N-pepzaBiodmen W35 Q2 BlddxaRdlint BOZID4GTE:; - 29

; 9;'2;’[102'\* L. O g PR onBh A drRid ol iflsta dddxsli g 3F [1, 2, 4

Chl or o- 5-dqitg/de-3H-p2Hagn-givhrpenzemBe- [ 1, 2, 4] tri azi n-2-yl ) - N- (1- hydr oxy-

ycl ohexyl met hy|9c98ﬂ8&@[§k@ﬁmmé %e@f)h&faﬂy&ob%aﬁﬂ@éﬁ%ﬁ% Bty gz 923

vl ohexyl HERRTT B M GeEper v add, °t '

ycl ohexy

]lh;ap'é 2-yl met hyI2—2hlodaLN}[29(45|uc§rB-pﬁerdi @trehyﬂr@pxdada&ﬂmtf@%{(&mzthmﬁqxpdzﬁ-n 2-
enzami

h
2-
t
2-
c
c
y

ro; [é 2 4]tdazol -4- yl enzarlmﬁiedr 3

3-{ 1.2, 4]t b |

-met hyl }- 10 cycmiﬁw@fma?wwﬁ OXa%?él' VHfrm%@f‘é 52 I"’&é?%biqr%fjgzgylam ol
]lh;apL- 2ty U[gtzhwhazzf@m -Berzamide3, 5- di oxo- 4, 5- di hydr o- 3H—[1 2,4]triazin-2-

y enzam de;

2-Chl or o-5- (3. 5- d[2 S?‘ Fl%r%plaenﬁl)- Cietrahy\g)ri_i_;:)[]yran-2-y| g{athyl]-z -meth I5 5-0x0-3-(2,2,2-
| )- benzam ffj@orolghyl) 1,5~ dlhydro [1, 4]tr|azol 4~ benzamT er tazin- [I )- 62 m tol yl -ethy

Chl or o- N- [ 2- ( 35-g48-DioRo- BbQil‘h){/Hrb-zﬁl dyyreidiaxiyy et-pyialiubro(pBersA)di- yroxypropyli- hy dr o- 3

2-
H [1,2,4]triazin-2- enzam de;
Chl or o- 5% sy §%"%1‘35 di hydro-3H[1, 2, 4] triazin-2-yl)-N[2-(3-fl uoro-ph
nyl ) - 245 hydr oxyNéz f2y¢l]lorg-@hqryh12dydroxy—propyl] 5( ,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-
{2

;! tLZI fhlg@gg@ -HeRzami§d; 0X0- 4, 5- di hydr o- 3H—[1 2,4]triazin-2-yl)-benzoylam n
et hy enzoic ac est
net hz/l bi cycl o ¥ [%C?ﬂoﬁof#egf"q%mﬁ/lgﬁéio%@?)s dg‘yfjr:? pr"%I‘Q]o)ﬁlj-o[{h 3“@ éjZCh dro- 30

1, 2, 4] tri aghenyl2butyramidenzam de;
N-[2-Chloro-5-(3-0x0-2,3-dihydro-benzo[1 ,Althiazin-4-yl)-phenyl]-3-(2-chloro-phenyl)-

[ 2- Chl oro-

2-
e
3-
(0]
i

[

20  3-methyl-butyramide;
2-Chloro-N-[2-(2-chloro-phenyl)-2-methyl-propyl]-5-(3-oxo-2,3-dihydro-
benzo[1,4]oxazin-4-yi)-benzamide;
2-Chloro-N-[2-(2-chloro-thiophen-3-yl)-ethyl]-5-(3-ox0-2,3-dihydro-benzo[1,4]thiazin-
4-yh)-benzamide;
25 N-[2-(3-Chloro-thiophen-2-yl)-ethyl]-2-methyl-5-(7-methyl-3-ox0-2,3-dihydro-
benzo[1,4]thiazin-4-yl)-benzamide;
2-Chloro-N-[2-(3-methyl-furan-2-yl)-ethyi]-5-(3-ox0-2,3-dihydro-[1,4]thiazin-4-yl)-
benzamide;
2-Chloro-5~(2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-N-(2-furan-2-yl-ethyl)-
30 benzamide;
2-Chloro-5-(3,5-dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-yl)-N-(1-hydroxy-
cycloheptylmethyl)-benzamide;
2-Chloro-5-(3,5-dioxo-2,5-dihydro-3H-[1,2,4]triazin-4-yl)-N-(1-hydroxy-
cycloheptylmethyl)-benzamide;
35 2-Chloro-N-(4,4-difluoro-1-hydroxy-cyclohexylmethyl)-5-(3,5-dioxo-4,5-dihydro-3H-
[1,2,4]triazin-2-yl)-benzamide;



2- Chl or o-5- (3, 5-di oxo0-4, 5-di hydro-3H-[1, 2, 4] triazin-2-yl)-N(2-hydroxy-2-ph
enyl -ethyl)- benzam de; 25

2- Chl or 0-wO(03/08&16i oxo- 4, 5-di hydro-3H-[1, 2, 4] tri azi n-2-yi ) PRHIIBaxtsBnman- 1- vyl
met hyl - benzam de;

2- Chl or o- 5- (3, 5- di oxo-4, 5-di hydr o- 3H-[1 2 4]triazin-2-yl)-N[2-(3-nethyl sul
fanyl - phenyl)-ethyl]- benzam de;

2- Chl or 0- 5- (3, 5- di oxo- 4, 5-di hydro-3H—[1, 2,4]tr| azi n-2-yl)-N(2-nethoxy-2-ph
enyl - 30 ethyl)-benzam de; 2-Chloro-N- (6, 6-d irret hyl -bicyclo[3.1.1

] hept - 2y|rreth|)5(35d|oxo45d|h%dro ,
[1,2,4]triazin- g_cwlgro-bldﬁﬁdjﬂﬁug@- (5-methyl-thiophen-2-yl)-cyclohexylmethyl]-5-(3,5-dioxo-

2- Chi of o- 5- -4 i FH:‘}H(R 244]5|a£|h-}2}wlb@nz&hhc{el 2,4]triazin-2-yl)-N(1-phenyl -
cyclopentylnethyl

2-Chl oro-N-[ 2- (2286}}5 E’égg}ﬁ’gﬁyﬁ) qyﬁroﬁH[%24§rl%z)|(n-g l? %l(Sdﬂuoro thlowe)n- -enzam de;
2- Chl or o- N-§tzh{de-pyrhoReinmteiypehzaatidey| | - 5- ( 3- net hoxy 2- 0X0-2H-pyridin-1-yl) -

benzam ge; WO 0?—&}}%&9@(1 %g/okw%{ogéj;ﬁy%ﬁetgyl):@@ -methyl-5- oxo -1,5-dihydro-

2- Chl or o- N-g or o- phen eth (4-ethyl -2, 3- di oxo- pi perazin-1-yl
) - benzani dd}.24 a@’h“o\f‘)ob '2- chl or o- phenyl ) - et hyI] 5- ( 2- oxo- oxazol id
i n-3-yl) - benzamxdetloro-N- cycloheptylmethyl -5-(5-oxo0-3-trifluoromethyl-1,5-dihydro-[1,2,4]triazol-4-

2- Chl or o- cfé)(])b é%—iﬂl or o- phenyl ) - 4, 4-di f | uor o- cycl ohexyl met hyl ] - 5- (3, 5-di oxo

-4,5- dihy TEC{Ltr|a2|n2
2- Chl or 0- N- [ 3- ( 2-eNerertdSpmnypxe bgﬂﬁh‘ifﬂﬁcﬁ ﬁ&ﬂaé‘?{“@’w FeeHOBEMY: 5. di oxo- 4
- (2, 2, 210 t rgnbhynqr GrdRkévyL-Yimdiryr - derdegatide: 3H-[ 1, 2, 4] tri azi n- 2-yl | - benzani de;

g

N[ 2- (4- Fl ubedlifsrelryyybgnzarBifeli oxan- 2- yl et hyl ] - 2- met hyl - 5- (5- oxo- 1, 5- di hydr
o- 10 [1, g 4] tr i AZRbrod-pl( )tﬂb&a@aéﬁyq&tramﬁiozpﬁm?ylgwwsmmw et r ahyd
{ :‘)I 1? YLSP 0- e%/%f‘)&lﬂg %Fﬁ ?h?*ﬂtr'ﬁz‘él?ty ﬁ?gnzzgrln(d - benzam de;
5- (2, 6-T4 oxo- 3, mmwm@(zﬂxwﬁrdmya'pﬁﬁuzow ‘)]thﬁz'pzl WRheioH8 bRy 2- hydr ox
4 POPYI L RePpH g AR 45
din-1yl)- 2. methh ¥mérﬂ;aga1%dﬁoxoﬁﬁ%ﬁr3‘&@ Ayt fionfa B inaeseL B m
i hydr o- pyr r @bthyi-ethlyl)-plgdngiiplopioBartige.chl or o- phenyl ) - but yram de;
Examples of specific nicotinamides of the invention include:
20 2-Chloro-N-[1-(4-chloro-phenyl)-4,4-difluoro-cyclohexylmethyl]-5~(3,5-dioxo-4,5-
dihydro-3H-[1,2,4]triazin-2-yl)-nicotinamide;
2-Chloro-N-[3-(4—chloro-phenyl)-tetrahydro-pyran-3—ylmethyl]-5—[3,5-dioxo—4-(2,2,2—
trifluoro-ethyl)-4,5-dihydro-3H-[1,2,4]triazin-2-yl]-nicotinamide;
2-Chloro-N-[2-(4-fluoro-phenyl)-tetrahydro-pyran-2-ylmethyl}-5-(3-methyl-5-oxo-1,5-
25  dihydro-[1,2,4]triazol-4-yl)-nicotinamide;
N-[2-(4-Fluoro-phenyl)-{1 ,3]dioxan-2-ylmethyl]-2-methyl-5-(5-oxo0-1,5-dihydro-
[1,2,4]triazol-4-yl)-nicotinamide;
N-[2-(4-Fluoro- phenyl)-tetrahydro pyran-2-yimethyl]-2-methyl-5-[5-ox0-3-(2,2,2-
trifluoro-ethyl)-1,5-dihydro-{1,2,4]triazol-4-yl]-nicotinamide;
30 5-(2,6-Dioxo-3,6-dihydro-2H-pyrimidin-1 -yl)-N-[2-(4-fluoro-phenyl)-2-hydroxy-propyl]-
2-methyl-nicotinamide;
N-[2—(2-Chloro-pheny|)-2-hydroxy—propyl]-5-(2,4—dioxo-3,4-dihydro-2H-pyrimidin-1 -yl)-
2-methyl-nicotinamide;
2-Chloro-N-[2-(2-chloro-phenyl)-2-methyl- propyl] -5-(3-ox0-2,3-dihydro-
35 benzo[1,4]oxazin-4-yl)-nicotinamide;
2-Chloro—N-[2-(2—chloro-thiophen-3-yl)-ethyl]-5-(3-oxd-2,3-dihydro-benzo[1 Althiazin-

4-yl)-nicotinamide;



N-[ 2- Chl or 0- 5- ( 3- ox0- 2, 3-di hydr o- benzo[ 1, 4] t hi azi n-4-yl ) - phenyl ]-3-(2-chl or
o- phenyl)- 20 3-net hyl -butyram de;

2- Chl or 0o-Wo[02/0429chl or o- phenyl ) - 2- met hyl - propyl ] - 5- ( 3- oxoP2T8Bek/4618ydr o-
benzo[ 1, 4] oxazi n-4-yl ) - benzam de;

2-Chl oro-N-[ 2-(2-chl oro-t hi ophen-3-yl) - %thyl] 5- (3-oxo0- 2, 3-di hydro- benzo[ 1,
4] thi azin- 4-yi)-benzam de; 25

N-[ 2- (3- Chl oro-t hi ophen-2-yl)-ethyl]-2-methyl-5-(7-nethyl -3-o0xo0-2, 3-di hydro
- benzo[ 1, 4]t hi azi n-4-yi)-benzam de;

ﬁ gh;”c); ° L};Lgagﬁ\hg‘at rC]:¥1I|0Fc]c tlFlurophen 2- ?,') gth;‘/?]tzhn\get]wyli- -m P3 oXo- 2 9 dlh%jr o-[1, 4] thiazi

2- Chl or 0- 5-beRzoft dihia-43) Mhichtifeyndde- 2H- pyri m di n- 1-yl ) - N-(2-furan-2-yl -et hyl)
- 30 benzam de; Py g hiazin-4-

2-Chl or 0- 5 ( 3, 5- 2T A NF2LS-mefyfuren eyl 543-0xa 2,3 dinydro T ANEZPT VY i oxy -

cycl ohept ylnastirgmide; benzani de;

2- Chl or @ 5- (3, 5- zdméﬁef)?(zﬁ a8 AL hyArd=AHL p yRirrAdint- T-V I RRIHRfubary:p Yrdthy()1- hydr oxy-

cycl oheptyl rre Qf}/ % benzam de; 35

2- Chl or o- 7% | uor o- 1- hydr oxy- cycl ohexyl net hg ) - 5- (3, 5-di oxo-4, 5- di hyd
ro-3H [1, 2 4] t r3- falzornﬁi{i’»ﬁ’rd)oxm:ﬁthfmdwe?"l WG 45782 Yo PBO2/ 04613 -31

2- Chl or o- N-c{ n‘ﬁét rnqz;oﬂna(rﬁﬁenet hyl -t hi ophen- 2-yl) - cycl ohexyl net hyl ] -5- (3,

5- di oxo- d| h dro

2- Chl or o- 5 (3, 5-4F¥¥8D43 -%J’éﬂxﬁﬁr%hyg %ﬁiy JA%WT%%'?E?@%WTWN [2-(5-fluoro-th
i ophen-1@- yl gyelotieptymadtiyyt)- maotnrmm@n 2-yl met hyl ] - benzam de;

2-Chloro-N-(1-hy. 6!9 X?\FMQ'J d?ﬁb%ﬂ)t Vhﬁéx?ﬁéb&loréxﬂrﬁetm@w 5—@0)@9‘435 dinparélBRy dr o-

[1,2,4]triazol - behzam de; or o- N-cycl ohept yl
met hyl - 5- (5[36%80331% YFNCRSPERPSt hyl - 1, 5-dihydro-[1,2, 4]triazol - 4-
yl)-benzam de; 22-ChibrodN-[a;45dif{udrom- €5t—rh9thyl Hhiaphen-2-$1)- cﬁ}lajﬁexylmethyl] -5-(3,5-dioxo-

i hydro-[1, 2 4_%&%&@%'9&1 f‘4]¥r|a%ﬂ yi) sdofladnbid efl uorom et hyl - 10

phenyl)-| 1 r5)c/f enzam de;
2-Chi or N[ 2 ( 22-€hlgre 3&%914)5 qitydegr 3-52aitrinzi PN 1(§-Teprg-Bioghe-Z ¥l di hydr
o- [1,2, 4] tipdr g@mﬁ&)yirbﬁlﬁ!l]&fﬂod@mlde

2 2 trit1uoro. cirUP NG pAR s R ay: -*Ior‘%%@km‘“’d[i’ Er
N-[ 2- Chl or o[-‘lBAQtGaZQk%ylEm@tld?m'Qﬁro benzo[ 1, 4] t hi azi n- yI ) - phenyl ]-3-[2-(1-hy
dr oxy- 1- 2-Chloro-N-cycloheptyimethyl-5-(5-oxo-3-trifluoromethyl-1,5-dihydro-{1,2,4]triazol-4-
20  yl)-nicotinamide;
2-Chloro-5-(3-methyl-5-0x0-1,5-dihydro-[1,2 4]triazol-4-yl)-N-[2-(4-trifluoromethyl-
phenyl)-[1,3]dioxan-2-ylmethyi]-nicotinamide;
2-Chloro-N-[2-(4-fluoro-phenyl)-[1,3]dioxan-2-ylmethyl]-5-(5-oxo-1,5-dihydro-
[1,2,4]triazol-4-y1)-nicotinamide;
25 2-Chloro-N-[3-(4-fluoro-phenyl)-tetrahydro-pyran-3-yimethyl]-5-[5-ox0-1-(2,2,2-
trifluoro-ethyl)-1,5-dihydro-[1,2,4]triazol-4-yi]-nicotinamide;
2-Chloro-N-[2-(2-chloro-phenyl)-ethyl]-5-(3,5-dioxo-4,5-dihydro-3H-[1 ,2,4]triazin-2-yl)-
nicotinamide;
2-Chloro-5-(3,5-dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-y1)-N-[2-(2-fluoro-phenyl)-ethyl}-
30  nicotinamide;
2-Chloro-5-(3,5-dioxo-4,5-dihydro-3H-{1,2,4]triazin-2-yl)-N-(2,2-diphenyl-ethyl)-
nicotinamide;, .
N-[2-(2-Chloro-phenyl)-ethyl]-S-(3,5-dioxo-4,5-dihydro-3H-[1 ,2,4]triazin-2-yl)-2-methyl-
nicotinamide;
35 N-[2-(2-Benzyloxy-phenyl)-ethyl]-2-chioro-5-(3,5-dioxo-4,5-dihydro-3H-[1,2 4]triazin-2-

yl}-nicotinamide;



met hyl - et hyl ) - phenyl ] - pr opi onam de; and

N-[ 2- Chl or 0- 5- (3, 5-di oxo0-4, 5-di hydro-3H-[1, 2,4]tri azin-2-yl

) - phenyl |WB-0p@4212t hydr oxy- 1- met hyl - et hyl ) - phenyl ] - pr opi olramiis&/04E3anpl es
of specific nicotinam des of the invention include: 20

2- Chl oro- N-[ 1- (4-chl or o- phenyl ) - 4, 4-di f%auor o- cycl ohexyl net hyl ] -5- (3, 5-di oxo
-4,5- dihydro-3H[1,2,4]triazin-2-yl)-nrcoti nam de;

2- Chl oro- N-[ 3- (4- chl or o- phenyl

) -t et rahydr o- pyran- 3-yl net hyl | - 5- [3 5-di oxo0-4-(2,2,2

trifluoro-ethyl)-4 5-dih 2 0 a

2-Chl or o- N-[ 2- ( 42 Ph'&@r%@éﬁ@%&?ﬁ)ﬂ r%ﬁl@%ﬂﬁ'mfﬁ-y%ﬁ1 ’Pw‘é/ 3 met hyl -
0X0-1, 5- 25cydiohesglirr@inyl-nigotibptnideaz ol - 4- yl ) - ni cot i nam de;

N-[2-(4-Fl uoro- gﬂ?%ﬁ% o) ([335 d’ﬂxgh@(mg?o - ﬁeixmﬁglm -yW(hX)L I§ 0x0- 1, 5- di hydr

o- [1,2,4]triaz -n| ot i ham 4- Fl uor o- pheny tetrahyd

ro- pyr an- 2- %loh%WWFWUQw?F@?WWLS [ 5- oxo0- 3 (2 2, 2-

trl( f 1 uorso- et hyl )2 thidro- tl}(dfcﬁlor[olphany;)]—étﬂi)il &Z(f)l)meﬂryj[/:k,]ia(dmk?:-léﬁidﬂﬂ(dioﬁﬁi— Ifo o
5-(2, 6-D 0xQ-.3 rimdin-1-yl)-N[2-(4-fluoro-phenyl)-2-hydrox
y-propyl ] - [gzr%[f'?lz' 'Qﬁ?%@tmﬁgﬁg’d

N-[ 2- ( 2- Chl oro ph@h@¢0)5@5m®dx§7d'b¥d6p§‘ﬂ .- Bdlprigzin2y|) DB trillueiPmetYlo- 2H pyri ni
din-1-yl)- ng;gn,{)h]-,moqm,ﬁ,&aghdje 2- Chl oro- N-[ 2- (2-chl oro- phenyl )-2-m

e

bfag)z/lo[ Er Z]p )C/)l(]aZI n2 ihggiojN él(g 8?!0??6{%] a@-ethyﬂ 5-(3-ox0-2,3-dihydro-benzo[1,4]thiazin-4-yl)-
2- Chl or® N- pigtic@widél or o-t hi ophen-3-yl ) -et hyl ] -5-(3-0xo0-2, 3-di hydr o- benzo[ 1,

ﬁl]-tgi agi gﬂ 4-yl % X .nﬁbﬁersiof‘ .I%ISOHM%%%IPM{OHB%Mdeﬁlﬁ -32 2 3-d
i hgldr E)- benggfl ﬁ'}:ggiod‘i [H"‘&hl??ojp%ﬁi’% % ﬁ'ﬁﬁ‘ﬁrﬁf&% °hexy{meﬁwﬁ'z 03,5-diona 4.5
2- Chl or o- N-@Ryd(d%smremminailmmamszmydn)waetdhyI ]-5-(3-0x0-2,3-di hydro-[1, 4]t hi azi
g ?:hlylo?f . gl E:(Z)t hng%xo hgl[_%,-@ghlorocfhen)é)-tetr;yhry?rr%pyran 3-ylrcr}1/ethyl] -2-[3, 5_c¥c3<rogln(2 2,2 )}I ethyl)
- ni cot IShanirigkero- ethyl)-4,5-dihydro-3H [1 2 4]tr|a2|n— yl]-isonicotinamide;
2- Chl or o- 5- ( 3, 5- gicara-M[5diubryghenyBibifaby@o-gyrm-2-giniethyl-2)(Bynety( -oxvytF-oxy -
gy((:llhﬁgregt %l ?@y@h ‘{img?f %QI Ehrqutmargllgf 1,2,4]triazin-4-yl)-N(1-hydroxy- 10
cycl ohept yl net hyNj2- fﬁ—laqu) ﬁw&{g 3]d|oxan-2-ylmethyl] -5-methyl-2- (5 oxo 1,5-dihydro-
2- Chl or 0- N- (14, Arididf-h yQisenidotinatdit@xy - cycl ohexyl met hyl ') - 5- (3, 5- di oxo- 4, 5-di hyd
ro-3h 20 N-[2-(4-Fluoro-phenyl)-tetrahydro-pyran-2-ylmethyl]-5-methyl-2-[5-o0x0-3-(2,2,2-
trifluoro-ethyl)-1,5-dihydro-[1,2,4ltriazol-4-yl]-isonicotinamide;
2-(2,6-Dioxo-3,6-dihydro-2H-pyrimidin-1-y1)-N-[2-(4-fluoro-phenyl)-2-hydroxy-propyl}-
5-methyl-isonicotinamide;
N-[2-(2-Chloro-phenyl)-2-hydroxy-propyl]-2-(2,4-dioxo-3,4-dinydro-2H-pyrimidin-1-yl)-
25 5-methyl-isonicotinamide;
5-Chloro-N-[2-(2-chloro-phenyl)-2-methyl-propyl]-2-(3-ox0-2,3-dihydro-
benzo[1,4]oxazin-4-yl)-isonicotinamide;
5-Chloro-N-[2-(2-chloro-thiophen-3-yl)-ethyl]-2-(3- oxo-2 3-dihydro-benzo[1,4]thiazin-
4-y|)-ison|cotmam|de,
30 N—[2-(3-Chloro-thiophen-2-yl)-ethyl]-5-rhethyl-2-(7-methyl-3-oxo-2,3-dihydro-
benzo[1,4]thiazin-4-yl)-isonicotinamide;
5-Chloro-N-[2-(3-methyl-furan-2-yl)-ethyl]-2-(3-ox0-2,3-dihydro-[1,4]thiazin-4-yl)-
isonicotinamide;
5-Chloro-2-(2,4-diox0-3,4-dihydro-2H-pyrimidin-1-yl)-N-(2-furan-2-yl-ethyl)-
35  isonicotinamide;
5-Chloro-2-(3,5-dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-y1)-N-(1-hydroxy-

cycloheptylmethyl)-isonicotinamide;



[1,2,4]triazin-2-yl)-nicotinam de;

2-Chl oro-N-[4, 4-di fl uoro-1-(5-net hyl -t hi ophen-2-yl)-cycl ohexyl net hyl ] - 5- (3,
5- di oxo- wWES3@irigdr o-3H-[ 1, 2, 4] tri azi n-2-yl)-ni coti nam dePCIBB02/04613

2- Chl or 0- 5- (3, 5- di ox0-4, 5-di hydro-3H-[1, 2, 4] triazin-2-yl)-N-[2-(5-fluoro-th
i ophen-2-yl) - tetrahydro pyran-2-yl met h I] ni coti nam de;

2- Chl or o- N- (1- hydr oxy- cycl ohept yl net hyl':}/ 5- (3-net hyl - 5- oxo- 1, 5- di hydr o-
[1,2,4]triazol -4-yl)-nicotinam de;

2- ChI oro- N-cycl oheptyl met hyl - 5- (5- oxo-3-trifluoronethyl-1,5-di hydro-[1,2, 4]
triazol-4- 20y rrg ni coti nam de

2- Chl or 0- 5- ( 3- ﬁWPt@WI%O@WW&H’W [' 2 Arage-YRRO PRy - N[ 2- (4-trifluo
r omet hyl - p&yaarydp)w{]éth{&)]-udcbrﬁv@mrﬂdeyl met hyl ] - ni coti nani de;

2-Chloro- N-[ 2- (4 Ehluorl?(frgp¥0r31 L r%ly%%@&%le%e%blﬁ??é’&on%gg'h%w?»lll 5-di hydr

o- [1,2, 4]tr|azo
2- Chl or o- N-[I 24{tdain-2rgh-tsopeatingrhidle;t et r ahydr o- pyr an- 3-yl net hyl ] - 5- [ 5- oxo- 1- ( 2,

2,2- trigfl uoro- ef Byb)s hl-[zﬁzr GHideysi- (55‘rhélthfqttﬂddhéh-@%lcyéorﬁékﬂlm&hﬁpi-wr@d‘@)@e
2- Chl or o- N-%Z EZ chl arg di oxo-4, 5-di hydro-3H[ 1, 2, 4]t

ri azin-2-yl 42 Y‘Eﬁ'faﬁr{%l?r’l"’ﬁréaz'“ 23)') SonGblami
2- Chl or 0- 5- ( 3, 5-3HCbem-2(3F-doxeyich-dh8ike-$H-[ 122, 4irierin-a1)iN-2-(§-fyorgdthicph¢rp2-41)-uor o- ph
enyl ) - et hyl td_ d
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20 isonicotinamide; ‘
5-Chloro-2-(3,5-dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-yl)-N-[2-(2-flucro-phenyl)-ethyl]-
isonicotinamide;
5-Chloro-2-(3,5-dioxo-4,5-dihydro-3H-[1,2 4]triazin-2-yl)-N-(2,2-diphenyl-ethyl)-
isonicotinamide;
25 N-[2-(2-Chioro-phenyl)-ethyl]-2-(3,5-dioxo-4,5-dihydro-3H-[1,2 4]triazin-2-yl)-5-methyl-
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35 5-Chloro-2-(3,5-dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-yl)-N-[2-(2-trifluoromethyl-

phenyl)-ethyl]-isonicotinamide; and
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chloro-phenyl)-ethyl}-amide.

The present invention also includes isotopically-labelled compounds, which are
identical to those recited in Formula |, but for the fact that one or more atoms are replaced by
an atom having an atomic mass or mass number different from the atomic mass or mass

25 number usually found in nature. Examples of isotopes that can be incorporated into
compounds of the invention include isotopes of hydrogen, carbon, nitrogen, oxygen,
phosphorous, fluorine and chlorine, such as H, °H, *°C, ™c, ™N, o, 0, ¥'P, ¥p, ¥s, *°F,
and %°Cl, respectively. Compounds of the present invention, prodrugs thereof, and
pharmaceutically acceptable salts of said compounds or of said prodrugs which contain the

30 aforementioned isotopes and/or other isotopes of other atoms are within the scope of this
invention. Certain isotopically-labelled compounds of the present invention, for example
those into which radioactive isotopes such as ®H and "C are incorporated, are useful in drug
and/or substrate tissue distribution assays. Tritiated, i.e., 34, and carbon-14, i.e., “c,
isotopes are particularly preferred for their ease of preparation and detectability. Further,

35 substitution with heavier isotopes such as deuterium, i.e., 2H, can afford certain therapeutic
advantages resulting from greater metabolic stability, for example increased in vivo half-life or

reduced dosage requirements and, hence, may be preferred in some circumstances.
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sarcoidosis, allergic reactions, allergic contact hypersensitivity, eczema, contact dermatitis,

IS;,]_C:T_)(;{%)O N_;Lsorlés;ls sur|1l§)urrr(1) c%ﬂc%%slue Ellcr:]é{atJon re&enosns periogonqal QiYsgagsoe %SIQ&I‘%&SIA].] thiaz

bullosa, osteoporosis, bone resorption disease, loosening of artificial joint implants,
atherosclerosis, aortic aneurysm, congestive heart failure, myocardial infarction, stroke, cerebral
ischemia, head frauma, neurotrauma, spinal cord injury, neuro-degenerative disorders,
Alzheimer's disease, Parkinson’s disease, migraine, depression, peripheral neuropathy, pain,
25  cerebral amyloid angiopathy, nootropic or cognition enhancement, amyotrophic lateral sclerosis,
multiple sclerosis, ocular angiogenesis, corneal injury, macular degeneration, corneal scarring,
scleritis, abnormal wound healing, burns, autoimmune disorders, Huntington's disease,
diabetes, AIDS, cachexia, sepsis, septic shock, endotoxic shock, conjunctivitis shock, gram.
negative sepsis, toxic shock syndrome, cerebral malaria, cardiac and renal reperfusion injury,
30 thrombosis, glomerularonephritis, graft vs. host reaction, allograft rejection, organ transplant
toxicity, ulcerative colitis, or muscle degeneration, in a mammal, including a human, comprising
administering to said mammal an amount of a compound to formula |, effective in treating such

a condition.
The present invention relates to a pharmaceutical composition for the treatment of a
35 P2X; mediated disease in 2 mammal which comprises an effective amount of a compound

according to formula | and a pharmaeeutically acceptable carrier.
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25  irritable bowel disease, Crohn's disease, ulcerative colitis, atherosclerosis, growth and
metastases of malignant cells, myoblastic leukemia, diabetes, Alzheimer's disease,
meningitis, osteoporosis, burn injury, ischemic heart disease, stroke and varicose veins.

The present invention also provides a compound of formula (1), or a pharmaceutically
acceptable salt or solvate thereof, as hereinbefore defined for use in therapy.

30 In another aspect, the invention provides the use of a compound of formula (1), or a
pharmaceutically acceptable salt or solvate thereof, as hereinbefore defined in the
manufacture of a medicament for use in therapy.

The invention further provides a method of treating osteoarthritis which comprises
administering a therapeutically effective amount of a compound of formula (I), or a

35 pharmaceutically acceptable salt or solvate thereof, as hereinbefore defined to a patient.

The invention further provides a method of effecting immunosuppression (e.g. in the

treatment of rheumatoid arthritis, irritable bowel disease, atherosclerosis or psoriasis) which
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scarring, sclerFédise aBfRMdTAInedBtigbehidaliden ghe dashges adrainibierednilh ef dowss, der s,

Hunt i ng:EOO n" S, gl %he%e cbmﬁrg.ln %%Bie’d @%qgide %?IQME(lkt?atlor? Gt‘r%st*e%tme?\(?eéélrgd §|1|H)tﬂ5

endot oxT¢C shé%w conju ative sepsi s, toxic shock
syndr one, c@ﬁ@@ﬁrfa’hd'ﬁﬁﬂhr iThe dailyr dfisage ahtﬂ‘er@*mou pleforida @saltiplypte (agfye

t hronbosi s, .ngrleeimaﬂs u{a@r&nﬁp}hﬁ tehb froir1ad 3. griv@s prefefdt 1 @1y, toadsbagy, ahdre
rejection, ?,??Q%H”] toxicity, ulcerative colitis, or nuscle
%

gan tr
degener at i o‘ﬁe f%"ya cluding a human, conprising administering to
said mammal an aforipreseant lnwwmom@ﬁsﬁwmﬂaﬁw relegpd eQEAHOFEONSN treat i ng

such 25 The present invention also relates to processes of preparing the compounds of

formula | and intermediates used in such processes.

One embodiment of the processes of the invention relates to the preparation of

compounds of formula

Y

N

\’%
R1
30 wherein A, X, Y, Z, R', R* and R® are as described above (including all embodiments

and preferences of formula | described above); comprising reacting:

a) a compound of formula



a condition. The present invention relates to a pharnmaceutical conposition
for the treatnent of a 35 P2X7 nedi ated di sease in a manmal which

conpri seswan3mifiect i ve anount of a conpound according toPConsu/@ei3 and a
pharmaceutically acceptable carrier. WD 03/042191 PCT/1B02/ 04613 -37 The
present invention relates to a pharnacegéical conposition for the treatnent
of a condition selected fromthe group~Consisting of arthritis (including
psoriatic arthritis, Reiter's syndrome, rheumatoid arthritis, gout,
traumatic arthritis, rubella arthritis, rheumatoid spondylitis,
osteoarthritis, gouty arthritis and gcute synovitis), inflamuatory bowel

di sease, 5 Crohn's di sease, enphyseRA, dute respiratory distress syndrone,
adult respiratory distress syndrong, as hna bronchitis, chronic
obstructive pul nonary di sease, chy jonary inflanmatory disease,
silicosis, pulnonary sarcoidosis, Hallergic rea @ions, al l ergi c contact
hypersensitivity, eczemm, contath epnatitis, B oriasis, sunburn, cancer,
ti ssue ulceration, restenosis, perijodontal disease, epi dernmol ysi s bul | osa,
ost eoporosis, bone resorption diseagd, 10 |oosening of artificial joint

i npl ants, atherosclerosis, aortic aneurysm congestive heart failure,

nyocar di al i nf ar ethereim, Xs¥r BkB! ankRébreads defthe rbave; heiachator auarﬁrydrnewrtimar auna,
spi nal cordcbﬂb&hyofmggﬂggadegenerat|ve disorders Al zhei mer' s di sease,
Par ki nson' s di sease, m graine, depr ﬁ%* ripheral neur opat hy, pain,
cerebral anyloid angiopathy, nootrdg or 003 i tion enhancenent,
anyotrophic | at emhbretcit’as asdesinedabbie; phdsa saskparosi s, ocul ar angi ogenesi s,
corneal injury, %?CUl%%oﬁﬁmﬂﬁQﬁﬂ§ﬁﬁ%m9n cor neal scarring, scleritis,
abnormal wound heal i ng, burns, autolmune disorders, Huntington's disease,
di abetes, AIDS, cachexia, sepsis, sR%trQ)shock, endot oxi ¢ shock,
conjunctivitis shock, gram negative|sep , toxic shock syndrone, cerebral
mal aria, cardiac and renal reper ry, thromnbosis,

gl onerul aronephritis, graft vs. hpst reaction al l ograft rejection, organ
transplant toxicity, ulcerative i or nug%le degeneration in a 20
manmmal , i ncluding a human, conpri si g an anmount of a conpound to formula I,
effective in treating such a condip!on and a pharmaceutically acceptable
carrier. Preferably, the conpounds of the invention are useful for the
treat nent of rhewnetediX Y, ZrR'tani Rf are ao dessdbadtahoie; with apsropiuag piFprmald er gi ¢
dermatitis, asthma, chronic obstrugijwe pul mgpary disease (COPD),

hyperres onsi veness of the airway se tic shock, glonerul onephritis, 25
irritabll® bowel &heERsR s e S?fﬁe%aW§é'a§‘8 PresPRGEal #couPliag rgagp, "a base and a
atherosclereabauigromrh and netastases of malignant cells, nyoblastic

| eukem a, di abetg %%ﬁ@&ﬁhcﬁmghﬁﬁ e, meningitis, osteoporosis, burn
injury, |schenic ear t ease, stroke and varicose veins. The present

i nvention al so provides a conpound @ fornula (1), or a pharmaceutically
acceptabl e salt or solvate thereof, |as hﬁLFinbefore defined for use in

t her apy. XX
[l
VAP v

e

R

wherein X, Y, Z, R' and R? are as defined above; with a compound of the formula

O

P

L R

15 .
wherein L' is a leaving group selected from the group consisting of chloro, fluoro,

bromo, iodo or anhydro, and a base and a solvent.

Another embodiment of the present invention are intermediates of the formula



30 In anot her aspect, the invention provides the use of a conpound of
formula (1), or a pharnaceutically acceptable salt or solvate thereof, as
her ei nbefwoasdefibned in the manufacture of a nedi canent POT/IBREX4613

t herapy. The invention further provides a nethod of treating osteoarthritis
whi ch conprises admnistering a theraggutically effective amount of a
conpound of formula (1), or a 35 pharnaceutically acceptable salt or

sol vate thereof, as hereinbefore defined to a patient. The invention
further provides a nethod of effecting .inmunosuppression (e.g. in the
treatnment of rheumatoid arthritis, ifritable bowel disease, atherosclerosis
or psoriasis) which WO 03/042191 P | B@2/ 04613 -38 conprises

adm nistering a therapeutically effecti anount of a conpound of fornula
(1), or a pharmaceutically accepg Sakt or solvate thereof, as

her ei nbefore defined to a patient||] Th inventiﬂn al so provides a nethod of
treating an obstructive airways & e (e.g. ‘'asthma or COPD) which
conprises admnistering to a patienf a therapeutically effective 5 anpunt
of a conmpound of fornula (1), or a pharnaceutically acceptable salt or
solvate thereof, as hereinbefore defined to a patient. The term
"treating", as usiemleihd; ¥jZ R rRfapds areodesenbed sé abpvedintledingdll empodimehislbnd i ng

the progresgrefficesdbr RNEY SRR Ub&rsSBEEGr or condition to which such
term applies, or one or nore s%ngtons of such di sorder gr fon ition. The
tef he obie

term "treat ment "Ancifier gaBeAiReE} fegfnd fneerntign prRdnteediates B4%i ng, as
"treating"” is defined imediately aﬁ@ve. The present invention al so

provi des a pharmaceutical conpositi@on conprising a conpound of formula
(I'), or a pharnaceutically accepta sdld, or sol vate thereof, as

her ei nbefore defined in associ atiI ani th a pharmaceutically acceptable

adj uvant, diluent or carrier. 1QZTQ9\inventidM further provides a process
for the preparation of a pharmaceuty€al conposition of the invention which

conprises mxing a conpound of fornﬂha (I'), or a pharmaceutically
acceptald e salt or solvate thereof,™as herei nbefore defined with a

phar maceuti cal | y,accrBt bk eraglindit as dbdcHsddt atdle GRIUdIRNall diddodieRts and
above- menti oned therapéutic, uses the do%ﬁgg adm ni stered will, of course,
aSCTRHE Rthe

20 vary wit PretefacesoRiptund: Riaady of administration, the
treat nent desir eOnasibriihey skili is dhrecket will ppfirexitettiat it eoroanuhgs dfdisaigeentidn aréle

conpound of iﬁeﬁfér&'lt)r@?tﬁné)é ﬁf%llsé %?ré¥ g{)lﬂiséé%gé.i Hhe 6fncg5iﬁ£l{feéﬂﬁl) in TBY afGuil Bisb he

range from ram pre y to 250 ng; nore referaply 10
Tg to 10D ngReTeHie BReBERT Ui BRTBROACE of BRdBIpERS Behe FeREeRbY 7 Srechs ¢
conposi t i ongiseadd tidtethpr @aolindsnafethiei iavenadrs ealy eheateabited it Cesaes exidting
preparing t m%raggu i %8@nqg us%]a for that disease.
For the treatment of rheumatoid arthritis, the compounds of the invention may be
combined with agents such as TNF-a inhibitors such as anti-TNF monoclonal antibodies
15  (such as Remicade, CDP-870 and D;E7) and TNF receptor immunoglobulin molecules (such
as Enbrel®), COX-2 inhibitors (such as meloxicam, celecoxib , rofecoxib, valdecoxib and
etoricoxib) low dose methotrexate, lefunomide; ciclesonide; hydroxychloroquine,

d-penicillamine, auranofin or parenteral or oral gold.

The present invention still further relates to the combination of a compound of the

20 invention together with a leukotriene biosynthesis inhibitor, 5-lipoxygenase (5-LO) inhibitor or

5-lipoxygenase activating protein (FLAP) antagonist selected from the group consisting of

zileuton; ABT-761; fenleuton; tepoxalin; Abbott-79175; Abbott-85761; N-(5-substituted)-

thiophene-2-alkylsulfonamides; 2,6-di-terf-butylphenol hydrazones; methoxytetrahydropyrans

suéh as Zeneca ZD-2138; the compound SB-210661; - pyridinyl-substituted

25  2-cyanonaphthalene compounds such as L-739,010; 2-cyanoquinoline compounds such as
L-746,530; indole and duinoline compounds such as MK-591, MK-886, and BAY x 1005.



formula I and internedi ates used in such processes. One enbodi nent of the
processes of the invention relates to the preparation of conpounds of
formula REOOXN42891 R3 Z Y Y-, R 30 wherein A X, Y, Z, RPCTRR2Md13R3 ar e
as described above (including all enbodinents and preferences of fornula I
descri bed above); conprising reacting: 9) a conmpound of formul a WO

03/ 042191 PCT/1B02/04613 -39 R2 0 X *™z Y Il R wherein X, Y, Z, Rl and
R2 are as defined above; L is halo or anhydro, with a conpound of the
formula HZNNR3 |1l 5 wherein R3 is as defined above; and a base; or b) a
conpound of the formula R2 R2 are

XY, Z, R
as described abol¥: pr?\ﬁef‘h'”ée’E‘B’PrﬁHth’_{edfrel?tS? Fﬂljlhﬁ °°ﬂ§'ﬁ5’tﬁ§ 919 Coﬂ?ob\'/??ecr?fgﬁ% R3 is
as defined iabmte] tobethdrhvethpr esenareantdgorists u iHukotgenee dg8ntl,TCa UWiRs.candridEa

sol vent; Orse(fe)cte% fFoﬂmPIQ%pcgonéigﬁgfo?EHMh@nottﬁinn-%oM@zs%N 2% L-éé1,392; amidino
compounds such as CGS-25019c; benzoxalamines such as  ontazolast;
5 benzenecarboximidamides such as BIIL 284/260; and compounds such as zafirlukast,
ablukast, montelukast, pranlukast, verlukast (MK-679), RG-12525, Ro0-245913, iralukast
(CGP 45715A), and BAY x 7195.

The present invention still further relates to the combination of a compound of the

invention together with a PDE4 inhibitor including inhibitors of the isoform PDE4D.

10 The present invention still further relates to the combination of a compound of the
invention together with a antihistaminic H; receptor antagonists including cetirizine,

loratadine, desloratadine, fexofenadine, astemizole, azelastine, and chlorpheniramine.

The present invention still further relates to the combination of a compound of the

invention together with a gastroprotective H, receptor antagonist.

15 The present invention still further relates to the combination of a compound of the
invention together with an oy~ and a,—adrenoceptor agonist vasoconstrictor sympathomimetic
agent, including propylhexedrine, phenylephrine, phenylpropanolamine, pseudoephedrine,
naphazoline hydrochloride, oxymetazoline hydrochloride, tetrahydrozoline hydrochloride,

xylometazoline hydrochloride, and ethylnorepinephrine hydrochloride.

20 The present invention still further relates to the combination of a compound of the
invention together with anticholinergic agents including ipratropium bromide; tiotropium

bromide; oxitropium bromide; pirenzepine; and telenzepine.

The present invention still further relates to the combination of a compound of the

invention together with a pB4— to Bs—adrenoceptor agonists including metaproterenol,

25 isoproterenol, isoprenaline, albuterol, salbutamol, formoterol, salmeterol, terbutaline,
orciprenaline, bitolterol mesylate, and pirbuterol; or methylxanthanines including theophylline

and aminophylline; sodium cromoglycate; or muscarinic receptor (M1, M2, and M3)

antagonist.

The present invention still further relates to the combination of a compound of the

30 invention together with an insulin-like growth factor type | (IGF-1) mimetic.

The present invention still further relates to the combination of a compound of the
invention together with an inhaled glucocorticoid with reduced systemic side effects, including
prednisone, prednisolone, flunisolide, triamcinolone acetonide, beclomethasone dipropionate,

budesonide, fluticasone propionate, and mometasone furoate.



R 1 wherein X, Y, Z, R and R2 are as defined above; with a conpound of the
formula 0 J VI L R3 15 wherein L' is a leaving group selected fromthe
group comapIBiomgInf chl oro, fluoro, brono, iodo or anhydPol/1Bod4aidbase and
a solvent. Another enbodi nent of the present invention are internedi ates of
the forrmula WO 03/042191 PCT/1B02/04613 , -40 R2 0 ) L L ZY Il |I R wherein
X, Y, Z, Rl, RR and L are described as Above (i ncluding all enbodi nents and
preferences for X, Y, Z Rl and R2 described above). Another enbodi nent of
the present invention are internediates of the formula R2Z X YNH2 V Z Y/
Y 5 Rwerein X_Y, Z RI e as, des rlb ove, (includin aII
erbodi ment s and B RSP TvEden T e RBuetis e b Rla & ¢ satpali foye

of ordi nary invkitioh tagatherhwetha(e) trypitdse ietigitprsc{oapletelehadtivating fmn%ﬁ)dmtacbnmthe

i nvention ar(é; lntéiléﬁiilﬁjézonbéhlrigr &@frhé‘?C@ nﬁiiiM%FsS@) Nﬁlﬁymﬁiglto@ ?@aa%ﬁéion%cgﬂ(e

ordinary skill 1n the art ‘Wl premate th when using t
conpounds ofnhibfiers i‘“ﬁli;’@i‘ﬂ Y4 ieRtaggpusts: r(féa‘?i”h‘s‘é’ﬁ‘f‘ség MAR 'Ei%??ief"ir&b tﬁiss@églécqsﬁét t he
conpounds oObhddpRrate AstgBioh@tasamhibiers; ¢)or-BLand Bzhreitéb’tmrmmﬁegﬁmbtst(j)nagitl-gout

th ti . toid

b chertis, PR, USEHn S0 eRhing LREAR TGS, ¢ alobGRbR Rl BOIRL O U
as TNF- a i nBidbiPreberecish sHfinpyragene; a"l‘i\Fe%ﬁ@éflobﬁé'ln) Sewth dgineane segetagerisias
Rem cade, COR+3dSorRing glda tacnEGEN; (4) paRl-QérivedFRRAcLEBUPDRFIR) @6Mbest (such

growth factor, e.g., basic fibroblast growth factor (bFGF); (g) granulocyte macrophage colony
10  stimulating factor (GM-CSF); (r) capsaicin cream; (s) Tachykinin NK; and NK; receptor

antagonists selected from the group consisting of NKP-608C; SB-233412 (talnetant); and

D-4418; and (t) elastase inhibitors selected from the group consisting of UT-77 and ZD-0892.

The present invention still further relates to the combination of a compound of the

invention together with an inhibitor of matrix metalioproteases (MMPs), i.e., the stromelysins,

15  the collagenases, and the gelatinases, as well as aggrecanase; especially collagenase-1
(MMP-1), collagenase-2 (MMP-8), collagenase-3 (MMP-13), stromelysin-1 (MMP-3),
stromelysin-2 (MMP-10), and stromelysin-3 (MMP-11).

The compounds of the invention can also be used in combination with existing
therapeutic agents for the treatment of osteoarthritis. Suitable agents to be used in

20  combination include standard non-steroidal anti-inflammatory agents (hereinafter NSAID’s)
such as piroxicam, diclofenac, propionic acids such as naproxen, flubiprofen, fenoprofen,
ketoprofen and ibuprofen, fenamates such as mefenamic acid, indomethacin, sulindac,
apazone, pyrazolones such as phenylbutazone, salicylates such as aspirin, COX-2 inhibitors
such as celecoxib, valdecoxib, rofecoxib and etoricoxib, analgesics and intraarticular

25  therapies such as corticosteroids and hyaluronic acids such as hyalgan and synvisc.

The compounds of the present invention may also be used in combination with
anticancer agents such as endostatin and angiostatin or cytotoxic drugs such as adriamycin,
daunomycin, cis-platinum, etoposide, taxol, taxotere and farnesyl transferase inhibitors, VegF
inhibitors, COX-2 inhibitors and antimetabolites such as methotrexate antineoplastic agents,

30 especially antimitotic drugs including the vinca alkaloids such as vinblastine and vincristine;.

The compounds of the invention may also be used in combination with antiviral
agents such as Viracept, AZT, aciclovir and famciclovir, and antisepsis compounds such as
Valant.

The compounds of the present invention may also be used in combination with

35 cardiovascular agents such as calcium channel blockers, lipid lowering agents such as
statins, fibrates, beta-blockers, Ace inhibitors, Angiotensin-2 receptor antagonists and platelet

aggregation inhibitors.



as Enbrel (r)), COX-2 inhibitors (such as nel oxi cam celecoxib , rofecoxib,
val decoxi b and etoricoxib) | ow dose nethotrexate, |efunom de; ciclesonide;
hydr oxychworemquitae, d-penicillam ne, auranofin or parent @ecaliBayo46r3al gol d.
The present invention still further relates to the conbination of a
compound of the 20 invention together wi,th a | eukotriene biosynthesis

i nhi bitor, 5-1ipoxygenase (5-LO) inhibitor or 5-1ipoxygenase activating
protein (FLAP) antagonist selected fromthe group consisting of zileuton;
ABT-761; fenleuton; tepoxalin; Abbott-79175; Abbott-85761;

N- (5-substituted henol
hydr azones; nethﬁ?? Qb&ﬂﬁ% i Jﬂ%%%lﬁ%%@ %Q} gﬁg%U%ﬁgl%ﬁﬁﬁaémgmi§ﬁgound
SB-210661; 299N isdhng$ -5l teistheéBugfs ag- Weaﬂmiaghtt Rerkingpaiap offpesu (RYSh f8ch as
L- 739, 010; ae&é/r@nQ.Odequiéqﬂ© ﬂﬁéﬁ&UMﬂgBmon@%ucH—aJ é’@egﬁ%oandlrégi@ﬁn% 2BMP

qui noline co 03/0 191
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conbi nat $ onNgbtiree agonissuRebaofinet dgonisis rand rinthibitorstad getrhea nitict dxide syatbass), Oand

ant agoni st SaﬁtPAlzllnéﬁﬂgr%t BlugD &8cH- EB4donkddeA takrliet cad llwﬂ_lﬁﬁl)rs S;‘?r gdaeﬁfo%ﬂmér&m the
group consisting of the phenothiazin-3-ones such as L- 2; amdino
conpounds SHEHWE§3%£B 25019c; benzoxal ami nes such as ontazolast 5
benzenecar boxi m dagrcd@soumts Inf de Besdnt BB4tD6 Ghayaalso berqsedmdmrsmmﬂmora&nth

zafirl ukast I a st )an

RG 12525, Rbﬁgggb%g ?a?nﬁggt&¥qééﬁkﬁ%7%&%§? and%§£$H§%3f) kﬁ#ﬁ%@ resent

i nvent i of stmmwnor:wewé@nt ragpae é§°ft 3s tfikeP00 RAFRANED OWC@FPO&”%O?F@ES‘EPHH”%fa“E’he

i nvention t agebhéeatan th a PDE4 i nhibitor including inhibitors of the

i sof orm PDE4AD. 10 The present Kﬁ@%g%uuét'lklm% ;her relates to the

conbi nati on of a conpound of with a antihistamnic
Hl receptor ant a§ompeunds johéleddinip teey bezirepared acgerdinade de foliwdngoreastiofi ne,

f exof enadi ngshemet 8RA diSduBsiord 2RIdS binBRisedmticatdal QIXPhENin! @1 Nend RMBropgieRENt

[ ti till furt | tQ th nbi . of d of th
nvent i O ¢ BbeREERI R AL 5Bish da e 4 etdistdn LBHGER P ¢BInel The
present invepdveon still further relates to the conbination of a conpound of

the invention together with an al- and a2-adrenoceptor agoni st
vasoconstrictor synpathom netic agent, including propyl hexedri ne,

phenyl ephri ne, phenyl propanol am ne, pseudoephedrine, naphazoline
hydr ochl ori de, oxynetazoline hydrochl oride, tetrahydrozoline hydrochl oride,
xyl onet azol i ne hydrochl ori de, and et hyl norepi nephri ne hydrochl oride. 20 The
present invention still further relates to the conbination of a conmpound of
the invention together with anticholinergic agents including ipratropium
brom de; tiotropium brom de; oxitropium brom de; pirenzepine; and

t el enzepi ne.



The present invention still further relates to the conbination of a
conpound of the invention together with a (31- to R4-adrenoceptor agonists
i ncl udi ngwvowsapxiet erenol, 25 isoproterenol, isoprenalinepcaliBuy@ss |

sal butamol, fornoterol, salneterol, terbutaline, orciprenaline, bitoltero
mesyl ate, and pirbuterol; or nethyl xant hani nes including theophylline and
am nophyl | i ne; sodi um cronogl ycate; or “fiuscarinic receptor (M, M, and M)
ant agoni st. The present invention still further relates to the conbination
of a compound of the 30 invention together with an insulin-Iike growh
factor type | (I1GF-1) mnetic. The prggent invention still further relates
to the conbination of a conpound of t vention together with an inhal ed
gl ucocorticoid with reduced system c side effects, including prednisone,

pr edni sol one, flunisolide,_trianginol one acetoni de, beclonet@gsone

di propi onate, budesoni ifcasone propionate, and XonetRisone furoate.
WO 03/ 042191 H¥T/ 1 B02/ 04613 ||-42 The present inventich sti]ll furtper
relates to the conbi nati otl.a compound of the inzgh%io toggther W th
(a) tryptase i nhi bi t dks; (M) plEtel et activating to ant agoni st s;
(c) interleukin converting enzy, (ICE) inhibitors; (d) I MPDH inhibitors;
(e) adhesion nolecule inhjbitors including VLA-4 anta oni stQ: ()

cat hepsins; (g) MAP kinase\inhibitors; (h) glucose-6 phosphat e
dehydrogenase inhibitors; () kinin-Bl - and B2 -receptor antagonists; (j)
anti-gout agents, e.g., colchicine; (k) xanthine/oxidase inhibitors, e.g.,
allopurinol; (I) uricosuric agents, e.g., probegnecid, sulfinpyrazone, and
benzbromarone; (n) growth horno secretagogugs; (n) transformng growth
factor (TGFP); (o) platel et-deri'ved growh factor (PDGF); (p) fibroblast
grow h factor, e.g., bam(:jx obl ast growth factor (bFGF); (q) granul ocyte
macr ophage col ony 10 stinutétin Lqﬁ3(GW1CSF); (r) capsaicin cream (5S)
Tachyki nin NK1 and NK3 receptor/ antagonists selqcted fromthe group

consi sting of NKP-608C, SB- A12 (talnetant); and D 4418; and (t)

el astase inhibitors sel edRéd from the group consisting .of UT-77 and

ZD-0892. The present invention still further relates to the conbi nation of
a conmpound of the invention together with an inhibitor of matrix
nmet al | oprot eases (MWs), i.e., thejstronelysins, 15 the coll agenases, and

t he gel ati nases, as well as aggrecanase; especially collagenase-1 (MW-1),
col | agenase-2 (MW-8), coll agenase{3 (MW-13), stronelysin-1 (MW-3),
stronmelysin-2 (MW-10), and stroneljysin-3 (MW-11). The conpounds of the
invention can al so be used in conbilnation with existing therapeutic agents
for the treatnent of osteoarthritis. Suitable agents to be used in 20
conbi nati on include standard non-stergidal anti-inflamuatory agents

(hereinafter NSAID s) such as pbéggg?inl di cl of enac, propionic acids such
n,

as naproxen, fl ubi profen, fen097
Z 2
V
=Y
R1



ket oprof en and i buprofen, fenamates such as nefenam c acid, indonethacin,
sul i ndac, apazone, pyrazol ones such as phenyl butazone, salicylates such as
aspi rin, WOX3A421ahi bitors such as cel ecoxi b, val decoxi b, PcofiBexnst3 and
etoricoxi b, analgesics and intraarticular 25 therapies such as
corticosteroids and hyal uroni c acids sug as hyal gan and synvisc. The
conpounds of the present invention nay arso be used in conbination with
anti cancer agents such as endostatin and angi ostatin or cytotoxic drugs
such as adrianycin, daunonycin, cis-platinum etoposide, taxol, taxotere
and farnesyl transferase inhibitors, %ﬁgF inhibitors, COX-2 inhibitors and
anti netabolites such as nethotrexate r-fréopl asti ¢ agents, 30 especially
antimtotic drugs including the vinca al kal oi ds such as vinbl asti ne and
vincristine;. The conpounds of tJj¢ invention nmay al so be used in

conmbi nation with antiviral agents such as Viracept, AZT, aciclovir and
fanticlovir, and antisepsis co s such as Valant. The conpounds of the
present invention nay al so be n conbingjion with 35 cardiovascul ar
agents such as cal ci um channel rs, liprd | owering agents such as
statins, fibrates, beta-blockers,] AceCPMi bitors, Angiotensin-2 receptor
ant agoni sts and pl atel et aggrega® on inhibitors. WO 03/042191

PCT/ 1 B02/ 04613 -43 The conpounds of the present invention nay al so be used
in conbination with CNS agents su%h as antidepressants (such as

sertraline), anti-Parkinsonian drugs (such as deprenyl, L-dopa, Requip,

M rapex, MAOB inhibitors such as sel egine and rasagiline, conP inhibitors
such as Tasmar, A-2 inhibitors, dopan ne reuptake inhibitors, NVDA

ant agoni sts, 5 Nicotine agonistsNHDopanine agoni sts and i nhi bitors of
neuronal nitric oxide synthase), ahd anti-Al zheiner's drugs such as
donepezil, tacrine, COX-2 inhibitQrs, propentofylline or nmetryfonate. The
conmpounds of the present invenfionmy also kg used in conbination with

ost eoporosi s agents such as roXxoxifene, drol oxifene, |asofoxifene or
fosomax and 10 i nmmunosuppressan ts such as FK-506, rapamnycin,

cycl osporine, azathioprine, and Rfret potrexate;. Detail ed Description of the
| nventi on Conpounds of the fornmula | nay be prepared according to the
followi ng reaction schenes and di scussion. Unless otherw se indicated A

X, Y, Z n, g, s, t, and R1 through R12 15 and structural fornmula I in the
reaction schenmes and discussion that follow are as defined above. WO
03/042191 PCT/1B02/ 04613
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conpounds of fornula I.

can be prepared from conpounds of fornujg_ll, wherein
anhydri de | eaving group of the formula
by reaction with a conpound of fornula I

Sui t abl e bases include an excess of

wel | as té&eth%lanine, di met hyl am nopyri di ne,

substituted al kyl
R3 11l in the presence
conpound of fornula I
sodi um car bonat e,

Sui tabl e sol vents i
10 preferably ne

z~X NO2 XVi |
~YYAR3RR O~ XR2i
-49 Schene 1 refers to the prepacatiBa4of3
wherein Ais -(C=0 -NH,

or aryl,

pyri di ne,
af oresaid reaction may be perforned neat or in the presence of

cluﬁghrg

oP \ |

Compounds of formula I,

of a base.

as
and Huni prefer
th
r

IFne chl ori de,

t ety ah
Alternativelyfﬁé

3 F\ YFYAR OZ-X NO 2 zZX
Zi X R2

~~AY AAR3 RY RO W

Lis a halo or an

-(C=0 -0 wherein Ris optionally

5 H2N

ably triethylam ne. The
a sol vent.

yﬂk9furan, 9ﬂq”toluene,

ourdds of fornula I,

wherein Ais -C= H-J can be prepared from co oud s of fornmula IV, by

reaction with
reagent, such fas 1- 3+ (

d formula Il int

met hyl am no) pr opyl ]*- 3- et’hyl

3a coupling
iimde (EDC) or

cé?ﬁ'

di cycl ohexyl carbodii (DCC) and hydroxybenzotriazol e hydrate (HOBt),
and a base, such 15 ag diisopropylethyl amne (D EA)| or triethylamne, in
an aprotic solvent, sych as nmethylene chloride. Suijtable solvents include
met hyl ene chl oride and di nmethyl formam de, preferablly nethylene chloride.
The aforesaid reacti o may be r at a tenperature rom about 0C to about
50C, for a period;tx m t 1 r to about 16, p%ursN@s illustPMled in
Conpr ehensi ve ani¢ Transformation, R C. La ck,|VCH Publ i sher, Inc.
(1989) pp. 972-914§). OP )%
R Y R YT AR
O
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20 Compounds of formula I, wherein Ais -NH(CO-, nmay be prepared from
conpounds of formula V by reaction with a conpound of the formula VI 0 VI

L' A R3 wworogiosiki is a | eaving group such as chloro, flueceaBirass, iodo
or an anhydride leaving group of the formula R-(C=0O-0O, wherein Ris
optional ly substituted alkyl or aryl. The 25 aforesaid reaction may be
conducted in the presence of a suitablé *$ase. Suitabl e bases include an
excess of conpound of fornula V as well as triethylam ne,

di met hyl am nopyri di ne, sodi um carbonate, pyridine, and Huni gs base,
preferably triethylampe. The aforesaid reaction erfor nme at or
in the presence Shemes brefermiio die BreP%'ﬁtt?@r%ft‘i?F@o‘f”fdérﬁfé% 060?180 ' 50C,
for a peri odmiu®mMwabebitA &6 GﬁO){[m-e,scahcmea)bE{patedIrﬁn'immsundS@ftoatmlulells@haremts 30
include nethyle r

met hyl ene clhféorthag SP%Oédhg&rdaﬁe%% apmhﬁf Méfh?}mu%gg fcﬁ;@ggﬁ%greﬁ\a ese%p?g'léérﬂdl ng to
t he nmet hodssubptitaeshalid OQaryl oA EE dFomRepRdpfdorpugdlh be made according to

t he net hods of Schene 3. cﬁ me 2 pefers to the prﬁ:paratl on of conpounds
of formgae IV and |1, wherei Lis | eaving group ' and Rl is nitrogen

|inked (CI-£10) &%Le% nggwéfe- STRABROHIS iBfuad 8 BXHaBC o dorfBBith of orifiaGt s DC_

converted into accor %@ of .
WO 03/ 04219\18'F@Wlpwamm%methwmn%ﬂ@w iSAGU 2o PR YDding, 806 MYBIGH 2% the
formul a |V safrddf thstemamices ‘th@fﬂr@and&@éﬂﬂ@rumdy 54 pdrisemddatesidran thk preshedessin L i s

a | eavi ng gr OUR/PSUCEH?SDIe scﬂ‘aengyl]nclyél n’é/leng H%F. thtraé/ ﬁ.lHnO%nW Ilaer?e

saponi fi catf of ueous ase
hydr oxi the |mef&rﬂballrn@|hmrﬁ@hlgrdﬂevent such as net hanol, ethanol or

tgrtt- ggt ?nol A T%ll@erﬁeft@él?%&‘ngouﬁdg @ﬁsﬁﬂm Wﬁéfelhek |§Ud‘}—-@ilH-acérﬂfHJ;ﬁbé;aitréﬂz ?iori;l] rom
abou o _abou rom ab abou ours.
Wien L is ﬂ"é"éevi‘%gf’fg?%(?qgu%f%a%f"’ tL %°mp;?t‘” e%ft 85’““98 f 'rc‘)?ne RIRE"ST ° £ he
formula IV wnhrtge rpagephr eethbyst h@-ﬁ@a@hylmn@broaylh%%mmdwﬁld? oﬂiﬁﬂ?)a ol with
an acid sucf, cﬁ’ﬁe)@)’(iiefr%%ﬁé '(IfCG”}QahQ h% o@b&ﬁbfﬁ@iﬂie I%HFattb @@Bﬂ)‘ Qﬁiﬂf‘ﬁbs@t sudh

te erat ure Bbet ween e a bout nut es
{0 Bboul® 6 %eﬁeproa@etw'%%ﬁﬁé} sttt PR oA sTEOM A0l A o pu ng

group such etsoridbk ®ujtabi@paveRbs ingudenméthyerenchlariddk edd @i@kbih@ldiratide, pesfedally, can
be prepared, F{hga?gl r@@go?‘rg&@%s%@%afc@&n%ﬁbe luh 0% terﬁﬁe@&&r{e%mwobt @cqgrrpound

of the formu erein 'S to 8 a wher ei n
any of sai dakogHpQ’ Cngb@Jb%E'OPrﬁV“ BROWG AP YR PPYAL LR Qaﬁt"léﬁraw "?)Q%E‘-P——rehens"’e

Organic Transformation, R.C. Larock, VCH Publisher, Inc. (1989) pp. 972-976).
20 Compounds of formula |, wherein A is —NH-(C=0)-, may be prepared from

compounds of formula V by reaction with a compound of the formula VI

0
/U\3 VI
L R

wherein L’ is a leaving group such as chloro, fluoro, bromo, iodo or an anhydride leaving
group of the formula R-(C=0)-O-, wherein R is optionally substituted alkyl or aryl. The
25  aforesaid reaction may be conducted in the presence of a suitable base. Suitable bases
include an excess of compound of formula V as well as triethylamine, dimethylaminopyridine,
sodium carbonate, pyridine, and Hunigs base, preferably triethylamine. The aforesaid
reaction may be performed neat or in the presence of a solvent at a temperature from about
0°C to about 50°C, for a period from about 10 minutes to about 16 hours. Suitable solvents
30 include methylene chloride, tetrahydrofuran, and toluene, preferably methylene chloride.
Compounds of formula Il and IV can be made according to the methods of Scheme 2.
Compounds of formula V can be made according to the methods of Scheme 3.
Scheme 2 refers to the preparation of compounds of formulae IV and Il, wherein L is
aleaving group and R' is nitrogen linked (C4-Cqp)heterocyclyl. Compounds of formulae Il and

35 IV can be converted into compounds of formula | according to the methods of Scheme 1.



15 or two RO substituents, and wherein any of said -CH2- groups may
optionally be replaced with a heteroatom selected from-0-, -S(On-, or
-NR10- wwoeBf4219i s an integer fromzero to 2; or any si mgraBendidbet ween
any two CH2 groups may optionally be a double bond; Wis >C=0 or >S02; and
each L2 is independently hydrogen, (Cl-C6)alkyl or hal o; under reductive
amination conditions. The reductive affHation is typically carried out

wi th a reduci ng agent, such as 20 sodi um cyanobor ohydri de or sodi um
triacet oxyborohydri de, preferably at a pH of between 6 and 8. The reaction
is normally perforned in a protic solvent, such as t hanol or hanol , or
in a mxture of SEPUBAL SCRYRH 248 QTR r?fetﬁ?lg‘?{@}”ﬁe'pﬁ%o e prﬁ?”?@ﬁ%@r Qture
of about - 7&@doond efttbelforrdQLIIf iteredn P &ra leavifg grnumbettas b ey ot ehyi lestat, b2 4

hours. (See . | - i f r d et t .,
Vol . 34, | srs?é\cet"’étl‘%sgg%—%ﬂf@%dﬁ%@%@?r@r E‘%mﬁgﬁéﬁ%&?sg%ﬁvgﬁeéfﬁ%&'ﬁﬁe of
titani um i sysFasexn @e aipabolis savenhsesiatfomeamrtianel ered-bytenelsbhe afPregpid

J. O g. Chem 1eadtRAGhay 2. ru@2ledperstireifidtalbeet d°0 € SUTEIO°© Forad pelib@fromiabeut under

Transt or mat] Bt e CP S AR T Flsbe Sy @R T ROt S e R

Al t er nat i velhg ,fc;ranUkad‘v?p@rubﬂjprgfﬁaer‘m thepreaetion of # comprang pHomyas!l with FuAhCBr oup
such as  30,ah{Rchiori@Bbld Rla issivdnEduckbR)disbed acy Emplerathé bativBert P2chib iaggehead
atomis ni trqgen, can l?e %%efﬁgr ed frongtg(? di azoni um internedi ate derived
froma conp@itd©6® Perted TPEahartd® (iutes 3 2Poul B%Hi um i ntermedi ate is prepared
by reactd on of aAcompounddf bk farinala flowimnéia LV4 4 learinhgranp sush@s alkoxharsR  is
hydrochl ori rqitr@gfe'nc,inité?)J M—@%%e@oc?élyg,aéa%@tpréﬂakb fioph EaMPdubd bitiBe fofm@a ¥R Ibyent

such as glacral acetic acid a tenperature from about OC to about 30C
and the rea®eFioR Witk agemeeuwrdiofhe (498 for a period of about 30 nin to about
3 hours. The conpound of the fopmula Il is prepared by WO 03/042191
PCT/ 1 B02/ 04613 -51 the reactio o{q}'he above diaagii uminternmediate with a
conmpound of the formula VIII ereid)a TV 20 8 and wherein any of said
-CH2- groups may be optional &'y substituted by one or two R9 substituents,
and wher ei nwiRégin@fis 5 & Sland@iéreirin® oPid AT -QpdUps Nady by opinalBsubtiatedytdneei t her
an oxo group .or et.er qat . om 0= - ) - - erein
i o an® nt Bl FEPRLERAE T AGSAShPH sle O broues seoionafl oo DB RE, 0
groups may @pelewmatim seldsteddrogotbl -8(O)pofid NRAF whersippis Gp iniegspfrom gefodadiPrL2 i s
I ndependent Ly, sMdpond Betwaah Sy the10RS grb@ssinbay opasHAllf bedaoublBib@nd; SRBLH0BD drs

typically c ied, out with sodi acet at ase ) ature . from
about 0C t o> 2ebar iafﬁid:, 'Sé%d&p?’}%’srwé‘é‘%??eé‘n8?1’géeb"‘l'e?‘ﬁ{g‘%ré‘%f"y‘ﬂ‘rd%ﬁ@%&‘%aé@g‘?ti%d of
about 1 houconditionsaFhatrequstiviecamisationf [Solypiestiy gpiried oykwittRa redluciga egert] sush agl ., J.
Med. Chegn , sJfIB pya%@borgr@arl&oar-soéi@n AldcetbRabiod@iride, féerablgiat b @ df lBgaﬁNB&') art

will also appreciate that a cgl ounddof fogrml a LI vvhergi n IRl h% ]

i trogen |1 RIEE (EISREHT) MBPERIFEREIA LA PR 9Bk i By SRl P PPe et i

met hods f r oimamiong olisuiveots, sugk a dichteroeth&fie/methdret, @t terlpeiatureofabouted® Ctg gr oup

such as al k3ol 40°C for a period from about 1hour to about 24 hours. (See A. Abdel-Magid, C.
Maryanoff, K. Carson, Tetrahedron Lett., Vol. 34, Issue 31, 5595-98, 1990). Other conditions

25 involve the use of titanium isopropoxide and sodium cyanoborohydride (R.J.Mattson et al.,

J.Org.Chem., 1990, 55, 2552-4) or involve the formation of the imine under dehydrating
conditions followed by reduction (Comprehensive Organic Transformation, R.C. Larock, VCH
Publisher, Inc (1989) pp. 421-425).

Alternatively, a compound of the formula Il, wherein L is a leaving group such as

30 alkoxy, and R' is (C4-Cyo)heterocyclyl wherein the bridgehead atom is nitrogen, can be
prepared from the diazonium intermediate derived from a compound of the formula VII. The
diazonium intermediate is prepared by reaction of a compound of the formula VII with an acid
such as hydrochloric acid followed by treatment with sodium nitrite in a solvent such as glacial
acetic acid at a temperature from about 0°C to about 30°C, and the reaction is generally run .

35  for a period of about 30 min to about 3 hours. The compound of the formula Il is prepared by



by reaction with a bidentate reagent wherein two different transformable
groups exist, such as an alkylating and acyl ating group of the formula
L_(CH2) F-wih 0BA421X1 15 wherein L is a | eaving group such agChaBe@/04bB i s
hydr ogen, (C1-C6)al kyl, hydroxy, (Cl-C6)al koxy or halo; Wis >C=0 or >S02;
dis 1to 9 and wherein any of said CHr% groups nmay be optionally
substituted by one or two RO substituent %’, and wherein any of said -CH2-
groups nmay optionally be replaced with a heteroatom sel ected from -0-,
-S(On-, or -NR1O 20 wherein n is an integer fromzero to 2; or any single

bond between any two CH rQuUPS. Ny optionally be a b . ,
Al t ernati veﬂ&‘?,re%:ﬁ%” gighe "1‘2b€ge 8'ug°t”f‘r’€1 'ﬁtﬂm a}q W'g‘l %%%B?%%?%#B%{U%&]ﬁigh%%ﬂpound
of fornmul a Hlis 1 totfearei wheRin asy aisaidi-EH.0genpd makexoticialiCE0)dtitted bg oype betwocan be

brepared by rstaReiatds SKA WGk Gny BRELS,! rgurpxs%mzsg&ﬁwb&iepﬁ% difledea VI T,

wherein L is a protecting group such as al koxy, y reaction with an
anhydri de r 82§¥heropR o HBetegaiem seleceifip® -8-xS(@rp8r R h¥IeEhn § ansntedqro 9
and vvhengi nfrﬁdﬁ)k_e@fto&ﬁbﬁbny@iﬂ%fe @h@pas/emy?wocplgigmmﬁi gy sptianéllytbetzedbublyg Onlel
or two subst it uent.s n erei ny .of - = gr i jonally
be repl acedgwcjf; r‘\'{’ '%r;tr(\%f) e?&,%%@%ﬁg&%gf?éd % rmg%n?%rfg??tg-%foégno?%%f m%(?ﬁ?%%fc
wher ei n n i songiionsmtEgeeactippimiypicaly qagied outgyith3gdidmacetetedgisdasrori @ terensigtee any
g/ \IN? CH2 gr OHB% BBY OQ]P{oi aoad 42Y5°d?%8@thd%3@{ri1&1 ifbgaﬁbr?m}ewf)@gag&ndafof bt 1 %l{nﬁl a
can be pr red from conpounds e for a an
al cohol of FHUSRGRAVE. (el ARG, S B PETolS Podafed coabsdPEGTE g8 Tod!
(CL- C4) a0kyl WO 6Be¢roaRel9.loreGKill¢dD Ae0a64iR also BiRpresiate @B @lonasyH of formilad
presence of yateRqt'ds GahitiRek AhleBdCEE S PBRFochH, @bk bb GRldaRR)byWiandart QYRhtRY
reagent, such _as 1-[3- %59-.' met % ?m QO%{ ro%él,%)- 3-et h?/l car bodi h?rgﬁdel EDC) or
di cycl ohexyMethods g A IcHaRNd SEBF famye Bd’f’ §b kIS EORFUT LRSS ’%OﬁéBt) ,
and a base, bgwatticaith dibideofateapydeat WhekamiwodiffeRinEansiorméhble griobpsleaist, sesh asn - an
aprotic sol ; ride. Suitable solvents include
4 Ql&yl%@lj Shd Qzéflléﬁrrg% %F&‘Qgheﬁ’o%ﬁao

met hyl ene chl ori and rmam de, preferably nethylene chloride.
The aforesaid reaction may be ryi Hg)_t_e_twer ature fridm about 0C to about
50C, for_a period from about 1 hour t&%about>£6 hours (as illustrated in

Conpr ehdhsive Qrganic Transformation, R C Larock, VCH Publisher, Inc.
(1989) pp. yhereig7 )i_s a leaving group such as halo, L° is hydrogen, (C;-Cg)alkyl, hydroxy,

(C4-Cg)alkoxy or halo; W is >C=0 or >S0,; dis 1 to 9 and wherein any of said -CH,- groups

may be optionally substituted by one or two R® substituents, and wherein any of said —CH,-

groups may optionally be replaced with a heteroatom selected from —-O-, -§5(0),, or —-NR"-

20  wherein n is an integer from zero to 2; or any single bond between any two CH, groups may
optionally be a double bond.

Alternatively, one skilled in the art will also appreciate that a compound of formula Il

wherein R' is an nitrogen linked (C;-Cyo)heterocycle, can be prepared by standard synthetic

methods from a compound of the formula VI, wherein L is a protecting group such as alkoxy,

25 by reaction with an anhydride reagent of the formula

(CH,)4

O
O

wherein d is 1 to 9 and wherein any of said -CHz- groups may be optionally substituted by one
or two R® substituents, and wherein any of said ~CH,- groups may optionally be replaced with
a heteroatom selected from —O-, -S(O),-, or -NR'’- wherein n is an integer from zero to 2; or
30  any single bond between any two CH, groups may optionally be a double bond.
Compounds of the formula VIi can be prepared from compounds of the formula XI by

reaction with an alcohol of the formula ROH, wherein R is optionally substituted (C;-C,)alkyl



Compounds of the fornmulae VIII, I X, X and XI are conmmercially avail able or

can be 10 nade by nethods well known to those of ordinary skill in the
art. Schewe 03/0smdpers to the preparation of the conmpounds eCTiBe2MUbE V whi ch
are internediates useful in the preparation of conpound of formula I, in

Schenme 1. Referring to Schene 3, a con‘g&und of formula Vis prepared by
reduction of a conpound of the formul a Reduction may be effected with
hydrogen gas (H2), using catal ysts such as palladiumon 15 carbon (Pd/ Q),
pal | adi um on barium sulfate (Pd/BaSO»), platinumon carbon (Pt/C), or
trls(trlphen | phosphi ne rhodlumchlorlde /1 kinson' s .cat. yst) n_an
appr opr i at e°'<GF 9@??{3"5%%3 prasenrs: ¢ SASC'Y @R ?\%F E%Ekfﬁ,es%'ﬁ%g{% B ?%’W

acet at e, at reagent,esghr as f1F[Md|mbthuammo)pmpab@amyl@arbcaﬁimdsprDCésoralde@heXyl
tenperature.d. Béamn%go(BbCiO%d MH&nz@tﬁ&oleaﬁYd}@@C(HC%d 4y GagRby ts!l(fl;l as
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formate erature under an I nert
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i nconpatible w e abave ndi ti ons efin or
hal i de group), orgpodlpgssgﬁ 0% f?(ffxﬂ@? gﬁ' B{‘ d‘lﬁ‘g it mr?erc'glﬁt%aﬂab% Or%ung of

f or mul atdXl | miage Hayrreetlncwdwmlkmpvm tqﬁtoa¢ofosdm1wsis§l "zihn@rt tin or iron, in the
presence of an a§&rfém%u§hefé§ tGYﬂ;‘é%gHaQertlbﬁ of)rthe%rﬁwuh@s af:lf&lmullhﬁ \Aﬂhfcﬁreﬁ@al d
reaction nmay be run at a e‘?) at from fut o%bout ‘

peri od froni”?HB‘iPc'at‘is Y55t ingtlep RYBRRIEHON c‘i”@ooﬂ ?s@”'b’garﬁp UTIEMSH ¢ e”?”@r?ml a
XI'l can be peepered compoundofifpoandy ioprepayedioy mdidtiph ooy commpraiod piothe formila
reagents of ﬁhﬁeéﬁ{%é}ﬁo eﬁ]elzted[n/vﬁnﬂ;?ﬂ:gén@és@ﬂsﬁélﬁg{)&%lﬁfseéﬁh}99§{néﬂa&&}n Sgheme 2

for the conversion
mat eri al% ofapdie (RIS P'b?dNF‘I PN degung sl (BYRaRGi BIPYY™M, 93 PERT e(PB¢) %ﬁown in
35 the art. riS@ihasmiphoshrih€rrhodion ahibrizie Ratidnspr'e el yt), Dred apbropiaiep seivedssush

formula I. [nﬁf% oﬂ%%gﬁolpglé Vﬁo@éé@ éﬁ%ﬁw acel%a?le l%‘? eﬂréésnrg fIFo %ﬂ?m?o fbout 5

conpounds of®

(C1- Gi 0) het atmeesperey|and @alsmperalyres fiaf @aowoa%maﬂwt %Pi aa.dawwuww%w_

r Eaﬁ[ [ gn AnydrogeabtloAtH Brjanie @#Etheéw P'éla@ldn@é?SA@Hem}&HréssMﬁ@V\Bart Die$id)3$63
skilled_in art . e nOWnCUI d | d and
o tw g2bontio Dot i Fadts e R, Py FRbERAG 25 e
wherein L2 hgrq@en g@8rpressurgr triflate (TFO, with a corrpound of the formula
R1-H, An alternative procedure employing the use of reagents such as ammonium formate

and Pd/C in methanol at the reflux temperature under an inert atmosphere (e.g., nitrogen or
argon gas) is also effective.

25 Another alternative reduction procedure, for use when R' contains a group incompatible
with the above hydrogenation conditions (e.g., an olefin or halide group), is a dissolving metal
reduction wherein the compound of formula Xl is treated with a metal, such as zinc, tin or iroh,
in the presence of an acid such as hydrochloric or sulfuric acid. The aforesaid reaction may be
run at a temperature from about 0°C to about 100°C, for a period from about 1 hour to about

30 16 hours.

Compounds of the formula XII can be prepared from compounds of formula XIil by
reaction with reagents of the formulae VIiI, IX and X as described previously in Scheme 2 for
the conversion of a compound of formula Vll to [l
The starting materials. of the formula XIil are either commercially available or known in
35 theart.
Scheme 4 refers to alternate preparations.of compounds of formula I.



wherein His a hydrogen on a nitrogen ring atom in the presence of a
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tri s(di bewoyBiogane acetone)di pal |l adium{( O (Pd2(dba)3), dipCaitbexayil dene
acetone) palladium O (Pd(dba)2), palladiumacetate (Pd(OAc)2, and a
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2, 2' -bi s(di phenyl phosphanyl ) -1, 1" -bi napht hyl (Bl NAP), or PHANEPHGCS,
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25  presence of a suitable base and a suitable catalyst. Suitable bases include alkali metal
carbonates or hydroxide bases, preferably potassium carbonate. Suitable catalysts include
copper (0) catalyst, preferably finely powdered copper bronze. Suitable solvents for the
aforesaid reaction include neat or polar aprotic solvents, such as dimethylformamide (DMF),
N,N dimethylacetamide or N-methylpyrrolidinone (NMP). The aforesaid reaction may be run

30  atatemperature between about 80°C and 180°C for about 6 to 24 hours.

Alternatively, coupling can be carried out by a so called Suzuki coupling reaction of

. said compound of formula XIV, wherein L? is borate or boronic acid, with an R'-H, wherein H
is a hydrogen on a nitrogen ring atom, a catalyst, a base and a dehydrating agent. Suitable
borates include (HO).B-, 9-BBN, and alkylboranes. Suitable catalysts include copper or

35 palladium (such as palladium acetate (Pd(OAc),), palladium triphenylphosphine or
Pd(dppf)Cl,), preferably copper (Il) acetate. Suitable dehydrating agents include 4 angstrom
molecular sieves. Suitable bases include tertiary amine bases, such as triethylamine or



di mret hyl sul foxide (DVBO) or tetrahydrofuran (THF). The aforesaid reaction
is typically perfornmed under an atnosphere of oxygen gas at a tenperature
of about WO@3w0e130C, preferably about 23C for about 6 toPCZ/1R@U4613

Pal | adi um cat al yzed boronic acid couplings are 5 described in Myaura, N.,
Yanagi, T., Suzuki, A Syn. Comm 1981, 11, 7, p. 513. Alternatively,
compounds of fornmula I can also be prepg ed from conpounds of fornula XV
or XVI via internediates of the formula Il and XIl. The internmedi ates of
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25  -NH,, or a heterocycle can be prepared from a compound of the formula XVIII by reaction with
a nucleophile according to standard chemical methods well known to those skilled in the art.
Methods for nucleophilic aromatic substitution 'are reviewed in Belfield et al., Tetrahedron, 55,
11399-11428 (1999) and in March, Advanced Organic Chemistry, 641-676 (John Wiley &
Sons, Inc., Fourth Edition, 1992).

30 Other compounds of formula XVII, wherein R' is a nitrogen linked

(C4-Cyo)heterocyclyl containing one to six heteroatoms independently selected from —N=, -N<,
-NH-, -O- and -S(0),-; wherein said nitrogen linked (C,-Cyo)heterocyclyl is substituted by at
least one oxo substituent; wherein said nitrogen linked (C4-Cio)heterocyclyl may also
optionally be substituted on any carbon atom able to support an additional substituent, by one
35 to three R® substituents per ring, each R%is independently selected from the group consisting
of hydrogen, halo, hydroxy, amino, -CN, (C4-Cj)alkyl, (C;-C,)alkoxy, HO-C-, R*R’N(O,S)-,
(C4-C4)alkyl-(0,8)-NH-, (C-Cy)alkyl-0:8-[(Ci-Clalkyl-N]-, R‘R’N(O=C)-, (C,-C,)alkyl-NH-,



(Cl-C4)alkyl-(02S)-NH, (G -C)alkyl-@2S-[(d-C4)al kyl-N -, RARSN(O=C) -
(Cl-C4)al kyl -NH, WO 03/042191 PCT/1B02/04613 -55 [(Cl-C4)al kyl]2-N-,
RARSN( CH2yD-03/04208t C10) aryl , (C3-C8)cycl oal kyl, (Cl-Cl10) hetreranoi4613

(C1- C10) heterocyclyl, (C6-Cl0)aryl-0O, (C3-C8)cycloal kyl-0O,

(C1-Cl10) heteroaryl -O and (Cl-C10)heterocyclyl-0O; wherein said

(C1-C10) heterocyclyl may al so optional 'Y be substituted on any ring
nitrogen atom able to support an additional substituent by one to two RLO 5
substituents per ring, each RLO is independently selected fromthe group
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25 must be pharmaceutically acceptable for administration to animals, it is often desirable in

practice to initially isolate a compound of the formula | from the reaction mixture as a

pharmaceutically unacceptable salt and then simply convert the latter back to the free base

compound by treatment with an alkaline reagent, and subsequently convert the free base to a

pharmaceutically acceptable acid addition salt. The acid addition salts of the base

30 compounds of this invention are readily prepared by treating the base compound with a

substantially equivalent amount of the chosen mineral or organic acid in an aqueous solvent

medium or in a suitable organic solvent such as methanol or ethanol. Upon careful
evaporation of the solvent, the desired solid salt is obtained.

The acids which are used to prepare the pharmaceutically acceptable acid addition

35 salts of the base compounds of this invention are those which form non-toxic acid addition

salts, i.e., salts containing pharmacologically acceptab‘le anions, such as chloride, bromide,

iodide, nitrate, sulfate or bisulfate, phosphate or acid phosphate, acetate, lactate, citrate or



evaporation of the solvent, the desired solid salt is obtained. The acids
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25 Certain compounds such as benzoylbenzoyl adenosine triphosphate (bbATP) are

known to be agonists of the P2X; receptor, effecting the formation of pores in the plasma

membrane (Drug Development Research (1996), 37(3), p. 126). Consequently, when the

receptor is activated using bbATP in the presence of ethidium bromide (a fluorescent DNA

probe), an increase in the fluorescence of intracellular DNA-bound ethidium bromide is

30  observed. Alternatively, the propidium dye YOPRO-1 can be substituted for ethidium bromide

so as to detect uptake of the dye. The increase in fluorescence can be used as a measure of

P2X; receptor activation and therefore to quantify the effect of a compound on the P2X;
receptor.

In this manner, the compounds of the invention can be tested for antagonist activity at

35  the P2X; receptor. 96-Well flat bottomed microtitre plates are filled with 250 pl of test solution

comprising 200 pl- of a suspension of THP-1 cells (2.5 x 10° cells/ml, more preferably

prestimulated as described in the literature with a combination of LPS and TNF to promote
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The cultured monocytes can be activated with 10 ng/ml LPS (E. coli serotype 055:B5;

25  Sigma Chemicals, St. Louis, MO). Following a 2-hour incubation, the activation medium is

removed, the cells are rinsed twice with 0.1 ml of Chase Medium (RPMI 1640, 1% FBS, 20

mM Hepes, 5 mM NaHCOs;, pH 6.9), and then 0.1 ml of Chase Medium containing a test

agent is added and the plate is incubated for 30 minutes; each test agent concentration can

be evaluated in triplicate wells. ATP then is introduced (from a 100 mM stock solution, pH 7)

30 to achieve a final concentration of 2 mM and the plate is incubated at 37°C for an additional 3

hours. Media were harvested and clarified by centrifugation, and their IL-1p content was
determined by ELISA (R&D Systems; Minneapolis, MN).

The compositions of the present invention may be formulated in a conventional

manner using one or more pharmaceutically acceptable carriers. Thus, the active

35 compounds of the invention may be formulated for oral, buccal, intranasal, parenteral (e.g.,

intravenous, intramuscular or subcutaneous), topical or rectal administration or in a form

suitable for administration by inhalation or insufflation.
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in multi-dose containers, with an added preservatlve. The compositions may take such forms

25 as suspensions, solutions or emulsions in oily or aqueous vehicles, and may contain
formulating agents such as suspending, stabilizing and/or dispersing agents. Alternatively,
the active ingredient may be in powder form for reconstitution with a suitable vehicle, e.g.,
sterile pyrogen-free water, before use.

The active compounds of the invention may also be formulated in rectal compositions

30 such as suppositories or retention enemas, e.g., containing conventional suppository bases
such as cocoa butter or other glycerides.

For intranasal administration or administration by inhalation, the active compounds of
the invention are conveniently delivered in the form of a solution, dry powder formulation or
suspension from a pump spray container that is squeezed or pumped by the patient or as an

35 aerosol spray presentation from a pressurized container or a nebulizer, with the use of a
suitable propellant, e.g., dichlorodifluoromethane, trichlorofluoromethane, .

dichlorotetrafluoroethane, heptafiuoroalkanes, carbon dioxide or other suitabie gas. In the
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Aerosol combination formulations for treatment of the conditions referred to above

25 (e.g., adult respiratory distress syndrome) in the average adult human are preferably
arranged so that each metered dose or “puff” of aerosol contains from about 1 pg to 1000 pg
of the compound of the invention. The overall daily dose with an aerosol will be within the
range 100 pg to 10 mg. Administration may be several times daily, for example 2, 3, 4 or 8
times, giving for example, 1, 2 or 3 doses each time.

30 Aerosol formulations for treatment of the conditions referred to above (e.g., adult
respiratory distress syndrome) in the average adult human are preferably arranged so that
each metered dose or “puff’ of aerosol contains from about 20 ug to 1000 ug of the
compound of the invention. The overall daily dose with an aerosol will be within the range
100 ng to 10 mg of the p38 kinase inhibitor. Administration may be several times daily, for

35 example 2, 3, 4 or 8 times, giving for example, 1, 2 or 3 doses each time.

This invention also encompasses pharmaceutical compositions containing and

methods of freating or preventing comprising administering prodrugs of compounds of the
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present using the sodium D line (589 nm). Commercial reagents were utilized without further
purification. THF refers to tetrahydrofuran. DMF refers to N,N-dimethylformamide.
25  Chromatography refers to column chromatography performed using 32-63 mm silica gel and
executed under nitrogen pressure (flash chromatography) conditions. Room or ambient
temperature refers to 20-25°C. All non-aqueous reactions were run under a nitrogen
atmosphere for convenience and to maximize yields. Concentration at reduced pressure

means that a rotary evaporator was used.
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equi pped with a G lson gradient high peéfor mance liquid chromatograph. The
follow ng solvents and gradi ents were used for the analysis. Solvent A

98% wat er/ 2% acetonirile/0.01%form c acid and solvent B; acetonitrile

cont ai ni ng O. 005% forrri c acid. Typi caIIy, a gradi ent was run over a period

of about 4 m nut arting at 95% 20 sol ve and
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at reduced pressure neans that a r ot ar evapor tor was used. WD 03/042191
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in sone cases protecting groupsg e r qui g preparation. After
the target nolecule is nad eNprotec p an be renoved by
met hods wel |l known to those 0f o di naryoskl Il in the art, such as described

in Geene and Wits, "Prote@ ups in Organi c Synt he5|s" (2"d Ed, John
Wley & Sons 5 1991). EXAI\/PL 1 2-Chloro-5-(3 5-di oxo-4
5-di hydrm- 3H 11, &, 41t piBearhex®-dydhjordbePylp8 Bydioxtr@3\A. -tetréfeydros 2 ddriagzinetd- NI | N

j::DN ONC%% I—A%OA 2- (13- Car boxy- 4- chl or o- phenyl) 3 5-dioxo-2 3 4

5- tetrahydr ri azi ne-6- carboxyllc aC|d 0

To a mechanically stirred solution of 5-amino-2-chloro-benzoic acid methyl ester (5.0

g, 26.9 mmol) in glacial acetic acid (100 ml) was added 12 N hydrochloric acid (7.5 ml). After

15 30 minutes at room temperature the reaction mixture was cooled to 10°C and a solution of
NaNO, in water (5 ml) was added dropwise at a rate that kept the reaction temperature
between 10° and 15°C. During this time it was observed that the reaction went from purple to
light brown. After stirring for 30 minutes at 10°C sodium acetate (5.4 g) followed by
(3-ethoxycarbonylamino-3-oxo-propionyl)-carbamic acid ethyl ester (7.2 g) were added at

20 once. After stirring for 20 minutes at 10°C followed by 1 hour at room temperature an
additional 2.2 g of sodium acetate was added. After stirring at reflux for 6 hours the reaction
mixture was cooled to room temperature and 50% aqueous sulfuric acid (29 ml) was added.
After stirring the resulting mixture at reflux for 2 hours the mixture was cooled to room
temperature, diluted with water (135 ml) and filtered. The precipitate was washed with water

25  and dried under vacuum. The crude solid was recrystallized from isopropyl ether to give 3.8 g
(46%) of the title intermediate as an orange solid. Mass spec [M-1] 3:1 ratio of 310.1 and
312.1; "H nmr (500 MHz, CD;OD) 8 7.64 (d, J = 8.8 Hz, 1H), 7.75 (d, J = 8.8 Hz, 1H), 8.14 (d,
J=2.6 Hz, 1H).
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for 30 mnutes at 10C sodium acetate (5.4 g) followed by

(3- et hoxycar bonylgm noj. er (7.2 9)
wer e added at 20 once. owed by 1
hour at roomtenperature an additional 2 ¢tf sodium acetate was added.

After stirring at reflux for 6 hours the reactlon m xture was cooled to
roomtenperature and 50% aqueous sul furic easid®@29 nl) was added. After
stirring the resulting m xture at refl ux 2 hours the m xture was cool ed
to room tenperature, diluted with m) and filtered. The
precipitate was washed with water 25 and dried under vacuum The crude
solid was recrystallized fromis her to give 3.8 g (46% of the
title internedi ate as an orange sol i Mass spec [M1] 3:1 ratio of 310.1
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A mixture of 2-chloro-5-(3,5-dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-yl)-benzoic acid (50
mg) in thionyl chloride (1 ml) was stirred at reflux for 1 hour. The mixture was concentrated
under vacuum to provide 50 mg of the title intermediate as an amorphous amber solid that

15 was used immediately in the next step.

D: 2-Chloro-5-(3,5-diox0-4,5-dihydro-3H-[1,2 4ltriazin-2-y1)-N-(2-ethyl-hexyl)-

benzamide

To a solution of 2-ethylhexylamine (15 mg, 0..125 mmol) in dichloroethane (1 ml) was
added diisopropylethylamine resin (60 mg, 0.225 mmol) followed by a solution of 2-chloro-5-
20 (3,5-dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-yl)-benzoyl chloride (21 mg, 0.075 mmol) in a 3:1
mixture of dichloroethane and THF (15 ml). The reaction mixture was shaken for 16 hours

and filtered. The filtrate was treated with MP-carbonate resin (75 mg, 0.225 mmol) and the
resulting mixture was shaken for 3 hours. The mixture was filtered and the resin washed with
dichloromethane followed by 9:1 methanol/acetic acid. The combined filtrates were
25 concentrated under reduced pressure to give the title compound as an amorphous solid.
Mass spec [M-1] 3:1 ratio of 377.2 and 379.2; "H nmr (500 MHz, CDCls) § 0.92 (t, 3H), 0.96 (t,



7.58 (s, 1 H, 7.60 (d, J =88 H, 1 H, 7.72 (dd, J = 2.6 and 8.8 Hz),
8.09 (d, J =2.6 H). 10 C
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m xture was concentrated under vacuumto provide 50 ng of the title
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2.3 50 50 3.7 0 100 3.7 95 5 10 Solvent A= 98% Wt er

0.01 % Formc Acid Solvent B =
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Acetonitrile + 0.005% Form c Acid Table I
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NH O 11 H3C~~ o cl 337.1 335.1 2.1 HNNO yNH 0 12 o a 389.1 387.0 2.0
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OONN HN' J O 44 425.3 423.2 2.5 O-NO HN-NN H O ec 45 (r) CF3 510.1
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EXAMPLE 48 2- Chl or o-5- (-3, 5-di oxo-4

5-di hydro-3HF1, 2, 41triazin-2-vl)-Nf2-(2-trifluoromethyl -

phenyl )-ethyl|-benzamide O HN1~-1 ONXNFF F HN C OI /

EXAMPLE 48 :
2-Chloro-5+(3,5-dioxo-4,5-dihydro-3H-[1,2 4]triazin-2-yl)-N-[2-(2-trifluoromethyl-
phenyl)-ethyl]-benzamide
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I
o NN
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H F
Ci 0]

5 To a stired solution of 2-chloro-5-(3,5-dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-yl)-
benzoic acid (75 mg, 0.3 mmol), EDCI (60 mg) and HOBT (50 mg) in DMF (3 ml) was added
2-(2-trifluoromethylphenyl)ethylamine (53 mg, 0.3 mmol). After 30 minutes triethylamine (45
ul) was added. After 3 hours the reaction mixture was diluted with ethyl acetate (75 ml) and
washed sequentially with water and brine. The organic layer was dried over magnesium

10  sulfate, filtered and concentrated under vacuum to give 73 mg of an amorphous solid. The
solid was purified by silica gel chromatography eluting with 1:1 ethylacetate/hexanes, followed
by crystallization from isopropy! ether to give 36 mg of the title compound as a white solid.

Melting Point = 148-150°C; Mass spectra [M-1] 437.6; Mass spectra [M+1] 439.9.
Examples 49-50 are presented in Table 2 and were prepared analogously to the

15  synthesis outlined in Example 48, coupling the appropriate amine to 2-chloro-5-(3,5-dioxo-
4,5-dihydro-3H-[1,2,4]triazin-2-yl)-benzoic acid. Final products were analyzed by LC/MS
using a Micromass ZMD LC/MS (ESI mode). The method used for the HPLC mobile phase

gradient change was as follows:

Time {min) A% . B%
0.00 : 95 5

1.0 80 20

23 50 50

3.7 0 100

3.7 95 5

Solvent A= 98% Water + 2% Acetonitrile + 0.01% Formic Acid
20 Solvent B = Acetonitrile + 0.005% Formic Acid



5 To a stirred solution of
2-chl oro-5-(3, 5-di oxo-4, 5-di hydro-3H-[1, 2,4]triazin-2-yl)- benzoic acid (75
ng, 0.3 rmwolop/o4HDCI (60 ng) and HOBT (50 ng) in DVF (3 ni pCrABO2zEEES
2-(2-trifluoronethyl phenyl)ethylamne (53 ng, 0.3 muvol ). After 30 m nutes
triethylamne (45 |) was added. After 3;hours the reaction m xture was
diluted with ethyl acetate (75 m) and washed sequentially with water and
brine. The organic |ayer was dried over nagnesium 10 sulfate, filtered and
concentrated under vacuumto give 73 ng of an anorphous solid. The solid
was purified by silica gel chromatograppy£luting with 1:1

et hyl acet ate/ hexanes, followed Dby crysi ization fromijsopropyl ether to
give 36 no| ofx.t he titl esgasapund as a| WHsk&psétkd d.mavkElspedtgh Poi NnLc=
148- 150C, Mass s$pectra [M 1] 437.6; Mass @Esagtra|[ M-{ES-139. D.Reténtiomplies
49-50 are presented in Table 2 and were prepared|anal ogousl! y Tiroe {rhie) |15
synt hesi s Uéél Med J i Exanpl € 48, coupln € a progwgte am ng, 70
2-chl oro-5(3,51dio , 5-di jydro-3H-[ 1, 2,4]Tri azi n- 2-'y1) - benzoT'c aci|d.
Fi nal products ywere yzed] byl LC/ MS| using a Mjcromass ZMD LC/ MS (ESI
node). The| net hod used f N h LC npbil e phase| gradi ent change wag as
follows: TIne (mn) A% BY% O. 5511.0 80 20 [2.3 50 50 3.7 0 100 3.7
95 5 Sol vent A=|98% Water + 2&: tonjtrile + 0.01 % Formc{ Acid 20

Sol vent B F Acefonitrile + 0.Q05% Form c Acid WD[03/042191 PCT/|1B02/ (4613
-73 Table P Ex. |Structure Mass JSpectrpa Mass Spectra LC (ESt) (ES-)
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EXAMPLE 51

N-[2-(2-Chloro-phenyl)-ethyl]-5-(3,5-diox0-4,5-dihydro-3H-[1,2.4]triazin-2-yl)-2-

5 methyl-benzamide

0O

HN

b
N
o0~ N7
@Y Cl
H
N
CH, O \/\©
A: 2-Methyl-5-(3,5-dioxo-4,5-dihydro-3H-[1,2.4]triazin-2-yl)-benzoic acid
O OH

Me



/NH 0 50 0 379.4 377.4 1.6 HN ONA NOH d 0 EXAWMPLE 51

N-f 2- (2- Chl or o- phenyl ) - et hV11-5- (3, 5-di oxo-4, 5-di hvdr o- 3H-f

1,2, 41t rivoiono2x1yi )-2- 5 nmethyl -benzamide O O NON C N @H3/1B02A04613

2- Met hyl - 5- (3, 5-di oxo-4, 5-di hydro-3H-[1, 2,41tri azin-2-yl)-benzoic acid O
OHMe NONO H WD 03/042191 PCT/ | 8024494613 -74 5- Am no- 2- chl or o- benzoi c
acid nethyl ester (3.5 g, 21.2 mmol) was dissolved in glacial acetic acid
(80 mM) and 5.5 m of concentrated HO was added. After stirring with an
overhead stirrer for 30 mnutes at anbient tenperature the m xture was

r opwi se. keep, ngATie I ReSs TRupersore W . e Byt dostfiRa 3 oo

addi ti on t hgadiaactticaaidriB& mijraad @tﬁan!gédorfcemrﬁt@dtb@lrwaswdded cﬂﬁftﬂéwlw Wityan After

2t0h£)nxgg;reg Oﬁ/@ﬁ)’g?h@%lgﬁéﬁ@%g n}rﬁ%«%lag?]mﬁ&t %MLBEFHG. tre %%:étare was coole(% to 10°C and a 23 3
mc, a ester

mol ) " wer e SO&taR Pf NaNfecd.6 & t‘rél’”a%f) (’%n 42§ ?dﬁigg %Ri"f'? H‘ee\%\@ \W& a?

anbi ent & empmpa’enureebeldw 1 8°C. Durihgihls additiort the rektichadixura cesdedtiem(dmbeér dp a (2)1 2

mrol) vas aggey 8iflad e ARl MnillIhifm At e8! Ed 48k hifld)ina A e! 3

hours the deep r rown mxture was treated wt 50A)sulfur|c acid (23
m) and heagteaxyeaseenylaginoraexorpkopiony-garbamin GG ethvh sier ¥8-Gre 2RSsMEBH e r at ed

under added at once. After 10 minutes the reaction was warmed to ambient temperature. After 1
hour additional sodium acetate (1.7 g, 21.2 mmol) was added and the reaction mixture was
10  heated at reflux. After 3 hours the deep red-brown mixture was treated with 50% sulfuric acid
(23 ml) and heated again at reflux. After 2 hours the mixture was concentrated under
reduced pressure and then water (200 ml) was added. After stirring for 30 minutes the gold
precipitate (3.5 g) was collected by filtration. The resulting solid was suspended in 3 ml of
mercaptoacetic acid and stirred at 175°C. After 4 hours the mixture was allowed to cool and
15  sit for 16 hours. The mixture was diluted with water (100 ml) and stirred for 1 hour. The
resuiting brown solid (2.1 g) was collected by filtration. Mass spectrum [M-1] 246.4.
B: N-[2-(2-Chloro-phenyl)-ethyl}-5-(3,5-diox0-4,5-dihydro-3H-[1,2 4]triazin-2-yl})-

2-methyl-benzamide

The title compound was prepared using the method outlined in Example 48, coupling
20  2-methyl-5-(3,5-dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-yl)-benzoic acid with 2-(ortho-
chlorophenyl)ethylamine. The product was a colorless oil. MS (ES+) 385.2; (ES-) 383.2; LC
retention time = 2.1 min (using the LC/MS and method outlined for the examples in Table 1).
EXAMPLE 52
2-Chloro-N-[2-(2-chloro-phenyl)-ethyl]-5-(4-methyl-3,5-dioxo-4;5-dihydro-3H-
25 [1,2,4]triazin-2-yl)-benzamide

@
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O
To a stirred solution of 2-chloro-N-[2-(2-chloro-phenyl}-ethyl}-5-(3,5-dioxo-4,5-
dihydro-3H-[1,2 4]triazin-2-yl)-benzamide (70 mg, 0.173 mmol) in dioxane (1.5 ml) was added
methanol (0.36 ml) followed by a 2.0 M solution of (trimethylsilyl)diazomethane (0.35 ml).
30 After stirring for 16 hours at ambient temperature the mixture was concentrated under

reduced pressure to give 75 mg of a white amorphous solid. Purification by silica gel



reduced pressure and then water (200 m ) was added. After stirring for 30
m nutes the gold precipitate (3.5 g) was collected by filtration. The
resul ti ngweaBiogkiwas suspended in 3 nl of nercaptoacetic &cirdBexdéstirred
at 175C. After 4 hours the m xture was allowed to cool and 15 sit for 16
hours. The m xture was diluted with ma1§g (100 M) and stirred for 1 hour.
The resulting brow solid (2.1 g) was collected by filtration. Mss
spectrum [ M 1] 246.4. B:

N—f2-(2-ChIoro phenyl)-et hvl | -5-(3, 5-di oxo- 4, 5- dihvdro 3H-f1, 2,41tri azi n- 2-
glu% |_ i ﬁ_egelt @pﬁmnzamng utlérqr;ﬁﬁl'} # al Sxagé’ﬁ?ﬁr%f ggetg\,a SprcRnrdgg gé mg olflﬁ{e tlge ccprgporlyﬁd hod

2- met hyl - 5-4s3; \bhidi ameephbudsdait hylelltmgB:inhtﬁ&? 264¢tri azin-2-yl)-benzoic acid with

2- (ortho- chloro m

(ES+) 385.2; ?5%%@5”%%‘% e gwxptﬂe%te}g@oi t'ﬁ‘em% ﬁﬂ'”ﬁ%gt( g tE‘%\/l\B/s
met hod outmqm& ahg metftod outiradjprdke ?@mm&mne'rat;m EXAMPLE 52

2- Chl or gz N-42- (2- chl or o- phenyl ) - ethmkh@§5§4mnethyl 3 5- di oxo- 4;

5-di hvdro- 3 25% Fﬁb‘ 2% 4# [é# oro-p%'nerl -etlaeﬁ'%%noxo plperldm-1 vH-benzamIJN% I N, CH3

O To a stirred s

2-chl oro-N-[ 2-(2-chl or o- phenyl ) st hyl ] -5- (3, 5-di oxo-4, 5-

di hydro-3H[1,2,4]triazin-2-yl =nzan1deCX 0Ghg, 0.173 mmol ) in di oxane
owed by a 2.0 Msolution of

(1.5 mM) was added met hanol (
A stirring for 16 hours at

(trimethylsilyl)diazonet hane (0. 35 m ). H30
anbi ent tenperature the m xtureGhas concent rlg under reduced pressure to

give 75 ng of a white anorphous solid. Purifidation by silica gel WO
03/042191 PCT/1B02/ 04613 -75 chromat ogr aphy upiong with 2:1 hexaned/ et hyl
acetate provided 39 ng of the title conpoun ay a white anorphous solid.
Melting Point 157-161C, Mass Spectrum ( ES+) <2; (ES-) 417.1; LC
retention time = 2.4 mnutes (using the LC Ms and nethod outlined for the
exanpl es in Tabl a: 1) . 5BrdmANVEhIEro-BIF2-22-Eidropber) fethyll-benzamide

2- (2-chl oro- phenyl)-ethvl|-5-(2-qgxo- plperldln 1 yI) benzamde OC C O

L

10 To a stirred solution of 2-chloro-5-bromobenzoic acid (1.5 g, 6.3 mmol), EDCI (1.63 g,
8.5 mmol), and HOBT (1.15 g, 85 mmol) in DMF (20 ml) was added 2-(2-
chlorophenyl)ethylamine (1.06 ml, 7.5 mmol). After 15 minutes triethylamine (1.18 mi, 8.5

mmol) and DMF (5 mi) was added. After 2 hours at ambient temperature the mixture was
diluted with ethyl acetate (50 mi) and washed with 1N HCI followed by a saturated solution of
15  sodium bicarbonate, followed by water, and then brine. The organic layer was separated and
dried over magdesium sulfate, filtered and concentrated under reduced pressure to give 2.12
g of an amorphous solid. Mass Spectrum (ES+) 374.6, (ES-) 372.2.
B: 2-Chloro-N-[2-(2-chloro-phenyl)-ethyl]-5-(2-oxo-piperidin-1-yl}-benzamide

A mixture of 5-bromo-2-chloro-N-[2-(2-chloro-phenyi)-ethyl]-benzamide (200 mg,
20 0.536 mmol), S-valerolactam (106 mg, 1.07 mmol), potassium carbonate (156 mg, 1.13
mmol), dioxane (1 ml, purged with nitrogen), and copper (l) iodide (5 mg) in an oven-dried
round bottom flask equipped with a reflux condenser under a nitrogen atmosphere was
heated in an oil bath at 120 -125°C. After 21 hours the mixture was cooled to room
temperature, filtered through a pad of silica gel and concentrated under reduced pressure to

25  give 50 mg of crude product. Purification by preparative HPLC (Shimadsu LC-8A preparative

liquid chromatograph) eluting with a gradient of 0.1% aqueous formic acid in acetonitrile



A. 5-Brono-2-chloro-N-f2-(2-chl oro-phenyl)-ethvll-benzamide OCI C Br 10
To a stirred solution of 2-chloro-5-bronmobenzoic acid (1.5 g, 6.3 mmol),
EDCI (1. 6809304896 mmol ), and HOBT (1.15 g, 8.5 mmol) in PREIB@N4m13) was
added 2-(2- chlorophenyl)ethylamne (1.06 m, 7.5 mml). After 15 m nutes
triethylamne (1.18 m, 8.5 mvol) and %VF (5 M) was added. After 2 hours
at anbi ent tenperature the mxture was diluted with ethyl acetate (50 m)
and washed with 1 N HCl followed by a saturated solution of 15 sodium

bi carbonate, followed by water, and then brine. The organic |ayer was

separated and . drled over nesiumsulfate, filtered. conecentr d
under r educ%rav'ﬁ?d('a%gmgeo\fﬁ}? t@?g%m‘ﬁo.uﬁas %C%?rfeg%arg%b%%gﬁlé&%ﬁ %fecﬁ)éré ég%gect rum
(ES+) 374. 6391(63-0 r@ation tin® = 2.3 minutes (using the LC/MS and method outlined for the

2- Chl or 0- N bgnfos Gt ie@nphenyl ) - et hvl | - 5- (2- oxo- pi peridi n-1-yl )-benzam de
A m xture of 5-brono-2-chloro-N[2-(2-chloro-phenyl)-ethyl]-benzam de (200
o 50 0. 836 rmERgmPIgs SA5E5t ErATAY 08P KO SR ErYS BASUTLR e
carbonat® ( 4yméenig ouflinei3n Bxample, 53 cangling ehe dpprdpriatp Uaiatped tord-blomn2tchiogei]2- and
copper (1) jpdide Q)b en-drg aq@@ t I ol d with
a reflux co%’%ﬁ’ggﬁ%#gg%w%g%r???géen-'rgtslror@gpﬁ{er .I Wa?% :egdgpéda’?% pgﬂhgcf I%bat h

at 120 - 125prepapiiver HBIC wisiie 2 SHiadsuLerB Rigrarziy® | ligdidt rameriegrarhenpefadiur e,
filtered thp.gugifs ﬁerﬁ&dal@ied&a}yhbm gflg aawdroﬁﬁﬁéimbﬂ_@ﬂm@(ﬁmdﬁbwe)r aedd erthod
pressure to ive . rude. pr t. Purification by preparative
HPLC ( Shi rraﬁssea f‘%&%‘:ﬁ‘g} rg]g%%aﬁhlg%ee&%'%t %%ﬁ@ev&/ i orﬁ%‘[%%'r aph) eluting with a
gradi ent of 0.1%mprdgauy form ¢ acid inagcetonitrifle WO 03/842191
PCT/ 1 BO2/ 0#64%3 Fo—provided—25—ny—of—tie—trtte—compound—as—a—cotortgss
amor phous solid. Ma%89 Spectrun] (ES+) 383.6: ICretention tife = 2.3
m nutes (uging the WG M5 and net hod outBoned for the exanplees in Tablie 1).
Exanpl es 5¢=57are esented T[T Tapbte 5561nd Were prepared a%i ogousty|to
the 5 synthesis ouffiined in Exanple 53 coupling the appropriate lacflamto
5- brono- 2- ¢hl oro- N-BZ- (2-chl of o- phenyl )0et hyl ] - benzam de. 108 some exanpl es
the product was puri;iied by pfeparativgsHPLC using a Shimadgu LC 8A
pr epar at | VB—ti-git-e—chronn a £ . y
L VB ud? ng a Mcromass ZMD LC/ M5 (ESI node). The method wused for the HPLC
nobi | e phase gradi ent Sdbange 98IV ae +264 Aciwitrild D 10niramnicABdB% 0. 00 95 5

1.0 80 20 Solvent B = Acetonitrile + 0.005% Formic Acid

=TT ohr am Nt nnranhh Al |
=\

a.al nrodilcet o wnraoa anal vz a0
T TTCAT T VUUOUUL JI LA A2 A>3 TATTUAT ]L\Ju ~




2.3 50 50 3.7 0 100 3.7 95 5 10 Solvent A= 98% Water

0.01 % Formc Acid

03/ 042191WP@304BOL/ 04613

Sol vent B =

Spectra LC (ESt+) (ES-) Retention Tirre (mn) 54 d o417.7 -- 2.3 NHACd
NOO 1 CH3550 0 434.3 -- §~HCI (NN10O NO H3C 56 A O
379.8 -- 2.4 NHdO Cr O 57CI 04'71-- \' N\ HA o(xo
Table 3
Ex. Structure Mass Spectra | Mass Spectra | LC
(ES+) ES Retention
(ES-) Time (min)
54 a o /\/@ 417.7 - 2.3
@)LN
H
cl
N.__O
|
CL,
CH,
55 o 434.3 - 21
N
H cl
[NIO
N” 0
H30)
56 o o 379.8 - 24
N
H cl
N =0
O
57 o o 457.1 - 2.8
N
H Cl
eg
S

+ 2% Acetonitrile +
Acetonitrile + 0.005% Formc Acid WO
-77 Table 3 Ex. Structure Mass Sp#aBozn4hsss



WD 03/ 042191 PCT/ |1 B02/ 04613 -78- EXAMPLE 58
2- CHLORO N-f 2- ( 2- CHLORO- PHENYL) - ETHYLI - 5- ( 5- OXO- 1, 5- DI HYDRO- f |
, 2, 41TRI AXO0l03440B) - BENZAM IDE NN N OC NCO 0\ 5 A PCT/IB02/04613
2- Chl or o- 5- phenoxycar bonyl am no- benzoic acid nmethyl ester O NAO \ | \ O
Cl To a stirred m xture of 5-am no-2- ch}oro benzoic acid nmethyl ester
hydrochloride (1.110 g, 5.0 mmol) and pyrldlne (0.79 g, 10.0 mmol) in
anhydrous THE (15 m-) at 0 C was added phenylchlorofornate (0.95 g, 6.0
mol ). After warmng to roomtenperature, the 10 reaction m xture was
diluted with ethylacetate (50 ), masggﬂﬁgggégntially with 10% HO' water
and brine and dried over sodlun1sulfat | of sol vent under vacuum
and purificati cCHEOR - P 0 acetate
in hexanes)“élﬁ-,ﬂggo,_g ﬂ_)@Eﬁgg&ﬁDpf a coI orl ess soI [ d 1H NMR (300 MHz,
DMSO-d6) 6 1H, 7.18 (m 2H), 7.4 (m 3H, 7.6 (m
1 H, 7.9 (d, J= 2.5 Hz, 1 H). MQ_ Spectrum (MH): 3:1 ratio 15 of 304 and
306. B: 1-Fornyl-4-(2- Chl or o- 5- carponet hoxyphenyl ) sem carbazi de:  NYO C1 N
,NOO OHTo a solution of 2- ©- 5- phenoxycar bonyl am no- benzoi ¢ aci d
met hyl ester (0.22g, 0.72 mmol)Yin dlnethyl sulfoxide (1.4 m-) was added
form’c hydrazide (0.135 g, 3. 15 ol )., WO 03/042191 PCT/1B02/ 04613 -79
EHEE] 0 ho

After stirring at roomtenpera for, 2 s, the reaction m xture was
partitioned between

O

5 A: 2-Chloro-5-phenoxycarbonylamino-benzoic acid methyl ester

O

/H\O

N

a O
\

To a stirred mixture of 5-amino-2-chloro-benzoic acid methyl ester hydrochloride
(1.110 g, 5.0 mmol) and pyridine (0.79 g, 10.0 mmol) in anhydrous THF (15 mL) at 0 °C was
added phenyichloroformate (0.95 g, 6.0 mmol). After warming to room temperature, the
10  reaction mixture was diluted with ethylacetate (50 mL), washed sequentially with 10% HCI,
water and brine and dried over sodium sulfate. Removal of solvent under vacuum and
purification of the product by flash chromatography (10% ethyl acetate in hexanes) yielded
0.8 g (53%) of a colorless solid. 'H NMR (300 MHz, DMSO-d6) 83.9 (s, 3H), 7.0 (br s, 1H),
7.18 (m, 2H), 7.4 (m, 3H), 7.6 (m, 1H), 7.9 (d, J= 2.5 Hz, 1H).Mass Spectrum (M-H): 3:1 ratio
15  of 304 and 306.
B: 1-Formyl-4-(2-Chloro-5-carbomethoxyphenyl)semicarbazide:

To a solution of 2-chloro-5-phenoxycarbonylamino-benzoic acid methyl ester (0.22g,

0.72 mmol) in dimethyl sulfoxide (1.4 mL) was added formic hydrazide (0.135 g, 3.15 mmol).’



ethyl acetate and 1.0 N HCl. The organi c phase was washed with brine, dried
and concentrated in vacuo. The residue was purified on silica gel (30%
met hanol W0 oabib1 acetate) to yield 0.03 g (17% of a colroriBes4s i d:
Mass Spectrum (MtH ) 3:1 ratio of 272 and 274. 5 C

2- Chl or o- 5- (5- oxo- 1, 5-di hydro- 11, 2, 41tri azol -4-yl)-benzoic acid H O\/MN
NON C HO O A sol ution of -79-

1-fornyl -4-(2-chl oro-5-carbonet hoxyphenyl ) sen car bazi de (0.03 g, 0.11

mmol) in 1.0 MKOH in nethanol (MeCH) (0.44 nlL) was heated at 80 C for 72
hours and cooled to roomtenperature. 1.0 N HCl (0.8 nL) was added and the
M xture evapiaratidey etgoarp temnprRige far R0 igwradhe reReiop daxiigevarperttigned e n MeoH
(1.5 m-)(anéth i édfe%[(ﬁdnd Fktf N IHALT Bfiee oaBic phas avak radshdd i withv Bitneo dried yehel d
0.028 g (1009 the tit inter i af . i

Spect rum ( MEGFentgtes fvaory Tg‘fa r ?@eg‘% P%ﬁ'gf" 8,%:5.% RIROR Ao oy Vi)

2- Chl or 0- N- foie(d0.ehd 07 %) pheeepjdripssegolidyMass Sgegirem oMt HO -3¢ retjelef@72 and2/41t r i azol -
4- V1) - benzani declichdrdis$8bid-1,8Ritiro-1,2.41triazol-4-yl)-benzoic acid

2-chl oro-5-(5-0x0-I,5-drhydro-[ 1,2, 4]triazol-4-yl)-benzoic acid (0.028 g,
0.117 mrol ) in anhydrous di net hyl fomam'(ge ( ) (4 m-) was added

1- hydroxybenzotriazole (0.018 g, 0.14 DNy After stirring at room
tenperature for 10 mnutes, 1-ethyl-3-(3-dimethyl am nopropyl) carbodiim de
hydrochl oride (0.025 g, 0.13 mml) WS MWt er stirring at room
tenperature for 30 m nutes, 2-chlor et hyl am ne (0.018 20 g, 0.12 mmol)
and triethylamne (0.012 g, 0.12 ere added and the m xture stirred
at roomtenperature overnight. action mxture was diluted with

Et OAc, washed sequentially wth wat ery and brine, and dired over sodium

sul fate. Renoval of solvent in vagys 8' | owed by purification by reverse
phase HPLC yielded 0.042 g (109 of the~title conmpound as a colorless

;gl i(d. 2% NI\/7R (SQQOM.—&, ofg@gh@m(ﬁcddm-széﬂ);%mc(am%pr(dmm)szhi)cagnaziaé(o(amg,Bhi), 4;. 35
, . , = . ) . S , , .
oo (0 atisham By Rou( eiinedndebun oy nelep okaf s iz ol andt 33

WO 03/ 04219 todRTib IrBHP tedab@licBure.- 80 NCHAI (RS mLL WaAaé@ﬁﬁp@drtﬂe ofixtyrp evansratad ta R2
X\ A-R3 10  dryness in vacuo. The residue was taken up in MeOH (1.5 mL) and filtered. The filtrate was

concentrated in vacuo to yield 0.028 g (100%) of the title intermediate as an amorphous solid.
Mass Spectrum ( M-H): 3:1 ratio of 238 and 240.
D: 2-Chloro-N-[2-(2-chloro-phenyl)-ethyl]-5-(5-0x0-1,5-dihydro-[1,2.4]triazol-4-
yl)-benzamide
15 To a solution of 2-chloro-5-(5-oxo-1,5-dihydro-[1,2,4]triazol-4-yl)-benzoic acid (0.028
g, 0.117 mmol) in anhydrous dimethyl fomamide (DMF) (4 mL) was added

1-hydroxybenzotriazole (0.018 g, 0.14 mmol). After stirring at room temperature for 10
minutes, 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride (0.025 g, 0.13 mmol)
was added. After stirring at room temperature for 30 minutes, 2-chlorophenethylamine (0.018
20 g, 0.12 mmol) and triethylamine (0.012 g, 0.12 mmol) were added and the mixture stirred at
room temperature overnight. The reaction mixture was diluted with EtOAc, washed
sequentially with water and brine, and dired over sodium sulfate. Removal of solvent in vacuo
followed by purification by reverse phase HPLC yielded 0.042 g (10%) of the title compound
as a colorless solid. 'H NMR (300 MHz, CDCls) & (m, 2H), 3.45 (m, 2H), 7.25 (m, 2H), 7.35
25  (m, 2H), 7.60 (d, J= 7.9 Hz, 1H), 7.76 (s, 1H), 7.78 (s, 1H), 8.43 (s, 1H) and 8.64 (m, 1H).
‘ Mass Spectrum (M-H) 3:1 Ratio of 375 and 377.



Xl I ZzY 1l R~ wherein Ais -(CCONH or -NH(CO-; 5 X, Y and Z are
=(CR6)-, =(CR7)-, and =(CR8)-; or =N, =(CR7)-, and =(CR8)-; or =(CR6)-,
=N, and wQ@R8)2191 or =(CR6)-, =(CR7)-, and =N-; or =N-, =@PCRAB02/04ar3d =N-;
or =(CR6)-, =N, and =N-; RL is a nitrogen |linked (Cl-Cl10)heterocyclyl
containing one to six heteroatons independently selected from-N=, -N<,
-NH, -0- and -S(On-; wherein said nitrogen |inked 10

(C1-Cl10) heterocyclyl is substituted by at | east one oxo group or one of
said heteroatons is -S(O S, wherein n is one or two; wherein said nitrogen
| i nked (Cl1-C10) heterocyclyl may al so ;Egﬁ i;onal |y be substituted on any
carbon atom abl e to support additiona tituents, by one to three RO
groups per ring,1.eachARgnpaind ofdegpnudnt | y sel ected fromthe group of
substituents consisting of hydrogen, halo, hydroxy, -CN, (Cl-C4)alkyl
optionally substituted with one to'™5 three fluoro, HO (Cl-C4)al kyl,
(Cl-C4)al koxy optionally substituted with-opé to three fluoro, HXRC,
(Cl-C6)al kyl -0 (C=O) -, RAR5N(02 : - C4) al kyl - (02S) - NH-,

(Cl-A)al kyl -@2S-[(C1-A4) al kyl - N] -, R5N( C=0) - | RARSN(CH2) 1, (C6-C10)aryl,
(C3-C8) cycl oal kyI (C1-C10) hete N (C1- C10) het erocycl yl

(C6-Cl0)aryl -0, (C3-C8)cycloal kyl|-O, (Cl-Clo)heteroaryl-0O and

(C1-C10) heterocyclyl O ; wherein s& d nltrogen 20 |i nked

(C1- C10) het erocyc]| yl al so opti be substituted on any ring

ni trogen atom abW@ere'PégdﬁpBW"' &h~ g@@i‘f)}/onal substituent by one to two R10
groups per ring, xeacdmdFZl@rel s(CRPAdeEhd eamtl] S(CBDY; @c =0l £ERMtand HYEBUp obf
substituents nS| JaTo o) fy. (L eyl e asHBRL id ut ed
with one to (thr ee uoro (fclﬁldg 0&%4 )al—(lg%ll?g%a?:% )&)%{?ﬂ/i C—bogl

(C1- C4) al kyF(C80-=N-(and =1 0) aryI (C3- C8) cycl oal kyl, (Cl-C10)heteroaryl and
(C1- C10) het er ocyRF yid ,a Rlﬁogdmerrfkem (each)heferdchxey! acfoo'«aenmi ohe( @6 -s@1 Bgtanogtbms

(C3- C8) cycl O%qkf\él g &éﬁogmt ﬁLO?JJ'NF?“Q?-(aQ% Sg;) )\nﬁérgﬁ%%bé%tydge@ﬂ% ere on

said R9 and' flen tional bstituted on —an r|ng
carbon # on{®ye: dh@erp@ycb/h'ﬁ éébfrﬁ*bﬁt%’t theﬁ Iprst °'?el %, gr‘i"ﬁ’d‘é’pfé‘ﬁd%r??W’eEeé‘? ¥ from

E g‘;_ Cg; OFE CROSL, Sthereth dfh@'o@twch)l\ﬂé@mysaldafﬂdg@n linke,(C L Chhed)caydly Imay also
al KOX
(Cl- C4) al kyPB/tgnallyc) fuﬁf gdkgﬂ én(y§ag')1 %bl% s’uw{(o@ﬁcgld g@% sbyslt %l%nty' by one
(CL- C4) al kyto-teg B=Ghoups pejrnnweactaﬁdls(llﬂyPPQWF@ilywylecte@E@y the gfop%oféﬁbqtlhp@tg er
from zero tg,sng ofdhydfogh Hald @lg@rBX)DDQN 0(C1b\l§ﬁlkyl\‘6@tl&%ll)04@5ls9tllteﬁ’@'ﬁﬂ 2604613
-81- s is an | nteger from orL t(c? &
15  three fluoro, HO-(C¢-Cs)alkyl, 4)alkoxy optionally substituted with one to three fluoro,
HO,C-, (C4-Ce)alkyl-O-(C=0)-, R*R°N(0,S)-, (C4-Cs)alkyl-(O2S)-NH-,
(C4-Cy)alkyl-0,S-[(C4-Ca)alkyl-N]-, R*R°N(C=0)-, R*R'N(CHz)e-, (Cs-Cro)aryl,
(C5-Cs)cycloalkyl, (C+-Cqo)heteroaryl, (C4-C1o)heterocyclyl, (Cs-C1o)aryt-O-,
(C5-Cs)cycloalkyl-O-, (C4-Cyo)heteroaryl-O- and (C4-Cyo)heterocyclyl-O-; wherein said nitrogen

20  linked (C4-Cyp)heterocyclyl may also optionally be substituted on any ring nitrogen atom able

to support an additional substituent by one to two R'® groups per ring, each R" is
independently selected from the group of substituents consisting of hydrogen, (C4-Cs)alkyl
optionally substituted with one to three fluoro, HO-(Ci-Csalkyl, (Ci-Cslalkyl-(C=O)-,
(C4-C4)alkyl-SO2-, (Cs-Cro)aryl, (Ca-Cs)cycloalkyl, (C4-Cio)heteroaryl and (C4-Cyo)heterocyclyl;
25 wherein each of the aforesaid (Ce-Cio)aryl, (Cs-Cs)cycloalkyl, (C4-Cio)heteroaryl and (Cs-
C1o)heterocyclyl anywhere on said R® and R' substituents may optionally be substituted on
any ring carbon atom by one to three moieties per ring, independently selected from the
group consisting of halo, hydroxy, amino, -CN, (C4-Cy)alkyl, (C4-Cs)alkoxy, -CFz, CF30-,
(C1-C4)alkyl-NH-, [(C1-Cq)alkyl]-N-, (C4-Cs)alkyl-S-, (C1-Ca)alkyl-(S=0)-, (C-Cy)alkyl-(SO,)-,
30  (Cy4-Cy)alkyl-O-(C=0)-, formyl, and (C4-Cy)alkyl-(C=0)-;
n is an integer from zero to two;

q is an integer one or two;



t is an integer fromzero to three; R2 is chloro, bronmpo, (Cl-C4)alkyl, -CF3
or -CN;, R3is selected fromthe group consisting of (C4-Clo)al kyl, 5
(C3-C12) cwoloomhmyl - (CR11R12) S , (C6-Cl0)aryl - (CR11R12) q( CHR2XAB02/04613
(C1-C10) heterocyclyl -(CR11R12)5 and (Cl-Cl10)heteroaryl-(CR11R12)S ;
wherein said (C4-C10)al kyl may opti onal h}y be substituted wth one to three
substituents independently selected fromhal o, hydroxy, -CN, (Cl-C4)alkyl,
(C1-A4)al koxy, -CF3, CF30, (Cil-C4)al kyl-S-, (Cl-C4)al kyl-(S=0) -,

(C1-4)al kyl - (SC2) - -C2- (C1- 4) al kyl, forrryl (C1-A)al kyl - (C=0) -
(C6-Cl0)aryl, (C3- C8)c cl aI K FLO (C1-C10) het eroaryl

( Cl- C10) het er ocy &I8AN int 936 %%W "8  (C3-C8)cycl oal kyl - O,

( Cl1- Clo) het er oar yis-afdintegadirdnCisrClcOthieet erocycl yl -O; wherein each of said R3
group nenbers (giy, %ﬁp%@@% JHCREL BLENs and

(C1-C10) heter oar nt al n oné to three het ero n@ |
i ndependent |y sel ctéﬁd f pRPAtedD- HRME - dfe0) NIrOURMh e FISH! lrZ-f%ach0 AT group

menber s § C3(E1E)eyiaRl(ERI'RCRL IGRIR))&ryi-(CREB! Zmomwctrcc@mmm:m(aa%’
(Cl. C10) het %rag (E(%( (%g) ét% ?rélgg.‘.%% Z%;%(e%]m %Tp L&%@él%rnﬂg(o I W—gg &H@ﬁtﬁted
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per ring, independently selected from the group consisting of halo, hydroxy, amino, -CN,
(C4-Ca)alkyl, (C1-Cy)alkoxy, -CFs, CF30-, (C1-Cy)alkyl-NH-, [(C4-Ca)alkyl]-N-, (C4-Ca)alkyl-S-,

(C4-Cy)alkyl-(S=0)-, (C4-Cy)alkyl-(SOy)-, (C4-Cs)alkyl-O-(C=0)-, formyl, and
(C4-C,)alkyl-(C=0)-;
30 R* and R® are each independently selected from the group consisting of hydrogen,

(C1-Co)alkyl, HO-(C2-Co)alkyl and (Cs-Cs)cycloalkyl, or R* and R® may optionally be taken

together with the nitrogen atom to which they are attached to form a 3 to 8 membered
heterocycle;

R® R’ and R® are each independently selected from the group consisting of

35  hydrogen, halogen, cyano, hydroxyl, (Cs-Cg)alkyl optionally substituted by one to four chloro

or fluoro, and (C4-Cs)alkyloxy optionally substituted by one to four chloro or fluoro;



WO 03/042191 PCT/1B02/04613 -82 R' and R12 are each independently sel ected
fromthe group consisting of hydrogen, fluoro, cyano, hydroxyl, -CF3,
CF30, (wo@dpadikyl, (C3-C8)cycloal kyl, (Cl-C6)al kyl oxy, PCT/IB02/04613
(C3-C8) cycl oal kyl oxy, phenyl, (Cl-Cl10)heteroaryl and (Cl-C10)heterocyclyl;
wherein said (C1-Co)alkyl, (C3 G3) cycl gal kyl, (C1-C6)al kyl oxy,
(C3-C8) cycl oal kyl oxy phenyl, 5 (C1- ClO)heteroaryI and (Cl-Cl1D) heterocyclyl
may optionally be substi t ut ed by one to three substituents independently
sel ected fron1ch|oro fluoro cyano, hydroxyl, -CF3, CF30,

Cl-A4) al kyl - Cl-
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(Cl- C4) aPky|eacr(mroeﬂr) anckwwne@wo themal @x%mvdpazdw mUFfd}emerthan optionally

( Cl1- A4) al kylsuffstrtdd-adaméntyl:A corrpound according to claim4, wherein R2 is

chloro. 6. A corrpound acco n ai.m 5 rein R6, R7 and R8 are each

hydrogen. 7. A cBﬁﬁ%%’HaceﬁéccaQ%ce&a@e s orS(j'V%pt% efquel nRLis NNIN ONO

R10 25 | wherei R10Acs>rr@e¢r@kﬂce<@fdrﬁgmlqmé gh@alp X oresd <t ara g (@R)-hy@ROgen,

(C1- C6) al kylang ={dRef- fedp&eed). Kyl or (C3-C8)cycl oal kyl group. 8. A conpound

accordi Hg to cIa|m1 wherein said corTBound Pf formula | has  the forrrula
1

VO 03/ 0 91 PCT/ b BOZ/AO&%T%OUM according any of the previous claims, wherein
-(C=0)NH-.
4 A compound according to claim 3, wherein R® is

(C3-C2)cycloalkyl-(CR'R')s; R'" and R' are each independently hydrogen or (C+-Cy)alkyl; s
is one; and wherein said (Cs-Cs.)cycloalkyl-(CR"'R").- is optionally substituted by one to
20 three substituents independently selected from the group consisting of hydrogen, halo,
hydroxy, -CN, (C4-Cgyalkyl, (C4-C4)alkoxy, oxo, -CO,-(C4-Cy)alkyl, formyl, (C4-Cy)alkyl-(C=0)-.

5. A compound according to claim 4, wherein R? is chloro.
6. A compound according to claim 5, wherein R®, R” and R® are each hydrogen.
7. A compound according to claim 6, wherein R'is
I
0 r?l/,l%o
R0

wherein R' is selected from the group consisting of hydrogen, (C;-Cg)alkyl,
HO-(C,-Cg)alkyl or (Cs-Cg)cycloalkyl group.
8. A compound according to claim 1, wherein said compound of formula 1 has

the formula



-83 R2 NONNHR3 O ONORIO la wherein R3 is optionally substituted
(C3-C12) cycl oal kyl - (CR11R12) S wherein R' and R12 are each independently
hydr ogen wo o3@121@4) al kyl or wherein at | east one of Rl1l amdTRR®/14613 ot her
t han hydrogen or (Cl-C4)al kyl (nore preferably wherein each of R11 and R12
of the 5 CR11R12 directly attached to group A are hydrogen); hal o, hydroxy,
-CN, (C1-&A)alkyl, (Ci1-4)alkoxy, (Cl-C4A)alkyl-O(CO-, fornyl,
(Cl-&A)alkyl-(C=O-, (C6-Cl0)aryl, (C3-C8)cycloalkyl, (Cl-C10)heteroaryl,
(C1- C10) heterocyclyl, (C6-Clo)aryl-O, (C3-C8)cycloal kyl-0,

(C1-C10) heteroaryl -O and (Cil-C10)heterocycl ég-o; wherein each of the

af oresaid (C6-Cl0)aryl, (C3-C8)cycl oal kx 1- C10) het eroaryl and

(C1- Cl10) heterocyclyl 10 substituents np pti onal |y be substituted by one

to three noieties per ring, indepbndem el EP@I?‘FQ fromthe group
;E , (Cl-

consi sting of halo, hydroxy, - (¢1-CA) al ky C4) al koxy, -CF3,

CF30, (Cl-A)alkyl-S-. 9. Ac ou accordong to claiml1, wherein said
conpound is selected from tHe grdlup dnsisting of: 15 :

2-Chl oro- N-[ 2- (2-chl or o- phenyl ) - eghy1 ] - 5- (3, 5- di oxo0-4, 5-di hydro-3H[1, 2, 4]t
riazin-2-yl)- benzam de;

2- Chl or o- 5- (3, 5-di oxo0- 4, 5-di hydr o- 3H [Ial 2,4]triazin-2-yl)-N[2-(2-fluoro-ph
enyl)-ethyl]- benzam de;

2- Chl or 0- 5- ( 3, 5- dihensm-RE, i -opidayitr abathtpd (C2;C4))tycloakyHERY R 1*)- MherireRHigokeny| - e
thyl)- 20 bemzam de;. i : 11 12 ;

N 20 (2o Chl & &% ﬁ%"ﬁ;}’?‘ﬂei’%’}dﬁi}tl"]r‘-"%’? 9 Grogaohomrargn ek R AT 5zin- 2-
yl)-2-met hypthelb@ﬁggﬁyﬁirg@qn or (Cy-Cs)alkyl (more preferably wherein each of R and R of the

N-[ 2- ( 2- Benzr'ed) viphey kidched | drowiy- ehbrer igydfoged; baidj oxdrexy, 5E8i gdCHelBi-[ 1, 2,

4]triazin-2-_yl)-benzam.de; AL ) =) )
2- Chl or o- 5- (& é‘&%o&o- 4T058@FIE¥§/&%C_9I)—I- [17%™ ¢ (Gl ﬁ )O-) N éfg;?)%ec’)r?gll’-
cycl ohexyl mé&HGdgycibakvkani déC:-Cio)heteroaryl, (C4-Cqp)heterocyclyl, (Cs-Cro)aryl-O-,

2- Chl or o- 5- (3 és?d;aeaq@'-é,,ﬁcgibnweﬂmahoi dnd (A hagrbdcidt-gl; whblelnlezen opthgl -
cycl ohexyl rre%)

-b X
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5- di hydrio- 3lskbstituents may optionally be substituted by one to three moieties per ring, independently
selected from the group consisting of halo, hydroxy, -CN, (C4-Cs)alkyl, (C4-Cy)alkoxy, -CFs,
CF3;0-, (C4-Cyalkyl-S-.

9. A compound according to claim 1, wherein said compound is selected from
the group consisting of:
15 2-Chloro-N-[2-(2-chloro-phenyl)-ethyl]-5-(3,5-dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-yl)-
benzamide;
2-Chloro-5-(3,5-dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-yl)}-N-[2-(2-fluoro-phenyl)-ethyl]-
benzamide;
2-Chloro-5-(3,5-dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-yl)-N-(2,2-diphenyl-ethyl)-
20 benzamide;
N-[2-(2-Chloro-phenyl)-ethyl]-5-(3,5-dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-yl)-2-methyl-
benzamide;
N-[2-(2-Benzyloxy-phenyl)-ethyl]-2-chloro-5-(3,5-dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-
yl)}-benzamide;
25 2-Chloro-5-(3,5-dioxo-4,5-dihydro-3H-[1,2 4]triazin-2-yl)}-N-(1-phenyl-
cyclohexylmethyl)-benzamide;
2-Chloro-5-(3,5-dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-y!)-N-(1-p-tolyl-
cyclohexylmethyl)-benzamide;
2-Chloro-N-[2-(2-chloro-phenyl)-ethyl]-5-(4-methyl-3,5-dioxo-4,5-dihydro-3H-
30 [1,24]triazin-2-yl)-benzamide;



30 [1,2,4]triazin-2-yl)-benzam de; WO 03/042191 PCT/ | B02/ 04613 -84

2-Chl oro-5-(3,5-d ioxo-4,5-d

i hydr o- 3FWPpDL3BA4APtri azin-2-yl)-N-[2-(2-trifluorom et hyl - PCT/IB02/04613

phenyl ) -ethyl ] -benzam de; and

2- Chl oro- N-[ 2- (2-chl oro- phenyl ) - et hyl ] - 5- (3- oxo0- 2, 3-di hydro-benzo[ 1,4]th
iazin-4-yl )- benzam de. 5 10. A phar macdut i cal conposition for the
treatment of a P2X7 nedi ated disease in a nmammal which conprises an
effective anmount of a conpound according to any of the previous clains and

a pharmaceutical |y aceent 8l G gy §o:ar-1 2, 4ftriazin-2-y1)-N-[2-(2-trifuoromethyl-
phenyl)-ethyl]-benzamide; and
2-Chloro-N-[2-(2-chloro-phenyl)-ethyl]-5-(3-0x0-2,3-dihydro-benzo[1,4]thiazin-4-yl)-
benzamide.
5 10. A pharmaceutical composition for the treatment of a P2X; mediated disease
in a mammal which comprises an effective amount of a compound according to any of the
previous claims and a pharmaceutically acceptable carrier.



