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| NHI BI TORS Background of the Invention The present invention relates to
pyri m di newo2243462¢ri one mnetal | oprot ei nase i nhi bitors, andPCraBo1/01953
pharmaceutical conpositions and nethods of treatnment of inflammuation,
cancer and other 5 disorders. The conpounds of the present invention are
i nhibitors of zinc netall oendopepti dases,-1- especially those belonging to
the class of matrix netall oproteinases (also called MW or matrixin). The
MWP subfam |y of enzymes, currently contains seventeen nenbers (MW-1, 10
MWP-2, MWP-3, MWP-7, MWP-8, MWP-9, MWP-10, MWP-11, MWP-12, MWP-13, MWP-14,
MWP- 15, MWP- 16, MVP- 1PYRIWPINER2,4/6MIRIQNE MEVALROFROTEINASMNEBHIORSDSt  wel |
known for their role in regul ati %Cp(élz&m;jléme%\(,gghogf extracel lular matrix
proteins and as such pl ay ort I ysi ol ogi cal
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15 abnornal connective tissue turnover is occurring. For exanple, MW-13 an
enzyme with [SPERT activity at degrading type Il collagen (the principal
coll agen in cartil agegomgvasddagere pr@benmmhmoataedmmmdneofmrn@xanb@ﬂsmﬂ)tma@es
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over expr essedmamxm;t eoarthritic cartilage and inhibition of some or all of
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cartilage typical of joint diseases such a osteoarthritis or rheumatoid
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26, 2000, refgg art%r(pds%fﬁ%%&oé-aﬁ%irsp pyrimdin-2,4,6-triones. Barbituric
acids and net hods for err

It is recognized that different combinations of MMP's are expressed in different
pathological situations. As such, inhibitors with specific selectivities for individual MMP’s may
be preferred for individual diseases.

25 Matrix metalloproteinase inhibitors are well known in the literature. Hydroxamic acid
MMP inhibitors are exemplified in European Patent Publication 606,046, published July 13,
1994, Several pyrimidine-2,4,6 trione MMP inhibitors are referred to in PCT publication WO
98/58925, published December 30, 1998. PCT publication WO 00/47565, published August
17, 2000 refers to certain aryl substituted pyrimidine-2,4,6-trione MMP inhibitors. United
30 States Non-provisional application 09/635156, filed August 9, 2000 (which claims priority to
United States Provisional application 60/148547 filed August 12, 1999) refers to heteroary!
substituted pyrimidine-2,4,6 trione MMP inhibitors. United States Provisional Application
entitled “Spiro-Pyrimidine-2,4,6-Trione Metalloproteinase Inhibitors”, filed October 26, 2000,
refers to certain 5-spiro pyrimidin-2,4,6-triones. Barbituric acids and methods for their
35  preparation are well known in the art, see for example Goodman and Gilman's, “The
Phamacological Basis of Therapeutics,” 345-382 (Eighth Edition, McGraw Hill, 1990). Each of
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35 preparation are well known in the art, see for exanple Goodman and
G lman's, "The Phanmacol ogical Basis of Therapeutics," 345-382 (Eighth
Edition, wo@ass7eé | |, 1990). Each of SUBSTI TUTE SHEET ( RBCE/IRG)019¥3
02/ 034726 PCT/ 1B01/ 01953 -2 the above referenced publications and
applications is hereby incorporated by reference inits entirety Summary
of the Invention The present invention reldtes to conpounds of the fornul a:
ORL HN X-AY- BB-G ONO1 H 5 wherein Ais optionally substituted (C6
Cl0)aryl or (Cz C 0O)heteroaryl; B is optionally substituted (C6 C70)aryl,
(C3 C8)cycloal kyl, (C, -C10)heteroaryl, (C, - Cl10)heterocyclic, (C6
C, 0) aryl - ( C, - 39 albayg refere@d @8Ylicstvine ank sirli¢ationsCa herekyincorporated by reference in its
(G - Cl10) het er agfiply- (C1- C4)al kyl or (C, -Cl0)heterocyclic-(Cl-C4)al kyl;
wherei n each of the aforesaid (C3 C8)cycl oal k|y or 10 (C, -Cl10)heterocyclic
may optional |y contain one or two oS8 gidbgigventipierein A and B may be
i ndependent |y opt i omalptegesitishtiohéifes BRro@Paned oftthefofhug car bon  at ons
capable of form ng an additional bond by one or two substituents
i ndependently selected fromgF, dj Br, CN, OH, (C -C4)al kyl,
(C1- C4) perfluoroal kyl, (Cl- C4|)1p\)erf ugr gallkoxy . (5= C4) al koxy, and (C3
C8) cycl oal kyl oxy; 15 X is sel ect\ad om the group consisting of oxygen
>C=0, sul fur, >S02, >S=0, >NR10,| -CH20O-, -QCH2-, -CH2S-,! -CH2(S=0)-
- CH2S2-, -SCH2-, -SOCH2-, - (RlO)]CHZ -CHZ[N(RlO)]
-[ N(R10) ] S@2- and -S02[ N(R 0) Y| i s selected from the group con5| sting of
a bond, oxygen, sulfur, >C=0 >802H >S=0, >NR12, -CH2-, -CH2O, -OCH2-,
-CH2S-, -CH2(S=0) -, -CH2SQ2-, -SCH2-, -(S:O)CHZ-, -SOZCHZ-, - 20
[ N(R12) ] CH2-, -GﬁZ[WQ@RM}DDﬁon@Hz@&IQMed(Q}&QPM or (A HEeRydand02- and
-S02[N(R12) -5 R1 igs .4%9&&9@%11&5&%%8 (ct, 6@13%%%&&&1@)@@10%&%&&! rein
said (C3 C8) cycl oal kyl tuted % one to

10

substituents ino§Rs @'ﬁt@%@ ég afkiflorf?héd Jgycloaliey )Py i-Crolheteroaryl-( cr
(Cl-C4)al kenleda(k@]or @)@ katerydyclicR8:-C, i3 Wrhercped=lch UOﬂh@(aﬁﬂes@é)(@J & goyMoalkyl or

(L o A e Dby ot ()
(R3) 2- N- ( C=0) - ( NR4)whereR3 &d,B iR8y heSm@gpendeRB ¢pBOR) Y subst{tuR3) &iNanfy SOBY +ing e=@hn
R3- (C=0) -, R3'a%n‘(scé§9§bTe o@%‘?m&ﬁ@ 2DbiotE Bond by one or two substituents independently selected

from F, Cl, Br, CN, OH, (C;-C,)alkyl, (C,-C,)perfluoroalkyl, (C,-C,)perflucroalkoxy, (C,-C,)alkoxy,
and (C;-Cg)cycloalkyloxy;

15 X is selected from the group consisting of oxygen, >C=0, sulfur, >SO,, >S=0, >NR",
-CH,0-, -OCH,-, -CH,S-, -CH,(8=0)-, -CH,SO,-, -SCH,-, -SOCHj,-, -SO,CH,-, -[N(R'")]CH,-,
-CHAN(R™)]-, -[N(R™)]SO,- and -SO,[N(R™)}-;

Y is selected from the group consisting of a bond, oxygen, sulfur, >C=0, >S0O,, >S=0,
>NR", -CH,-, -CH,0-, -OCH,-, -CH,S-, -CH,(S=0)-, -CH,SO,-, -SCH,-, -(S=0)CH,-, -SO,CH,-, -

20  [N(R'™)]CH,-, -CH,[N(R")]}-, -CH,CH,-, -CH=CH-, -[N(R"?)]-SO,- and -SO,[N(R'?)}-;

R' is hydrogen, (R?),,.~(C),- or (C5-Cg)cycloalkyl wherein said (C;-Cg)cycloalkyt may
also optionally be substituted by one to two substituents independently selected from halo,
(Ci-Cyalkyl,  (Ci-Cpalkenyl,  (C,-Cpalkynyl, R~ R3*0-,  perfluoro(C,-C,)alkoxy,
R3-(C,-C,)alkyl-O-, R*-(C=0)-0-, (R?),N-(C=0)-0-, -NO,, (R¥,N-, R*-(C=0)-(NR*)-,

25  R*%(SO,)-(NR%-, R*0-(C=0)-(NR%-, (R®,-N-(C=0)-(NR*-, R>*S-, R*(S=0), R*>(SO,)-,
(R*),N-(SO,)-, -CN, R*-(C=0)-, R*-0-(C=0)- and (R*),N-(C=0)-;

n is an integer from one to ten;

each R? is independently selected from the group consisting of halo, R*-, (C,-C,)alkenyl,
(C4-Cy)atkkynyl, R3-O-, perfluoro(C,-C,)alkoxy, R3*-(C=0)-0O-, (R%),N-(C=0)-0-, -NO,, (R*),N-,

30 R3(SO,)NR%-, R*(C=0)-(NR*)-, R*0O-(C=0)-(NR*)-, (R%,-N-(C=0)-(NR*)-, R*-S-, R*(S=0)-,
R%*(S0,)-, (R*,N-(S0,)-, -CN, R*(C=0)-, R*-0-(C=0)- and (R%,N-(C=0)-; wherein not more
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nis an integer fromone to ten; each R2 is independently selected fromthe
group consisting of halo, R3-, (C -C4)alkenyl, (Cl-C4)alkynyl, R3-0O,

per f | uor oWG,02@8)72¢ koxy, R3-(C=0-0-, (R3)2N(C=0 -0-, -NOPCT(IBBY@AMs3 30
R3-(S02)-(NR4)-, R3-(C=0)-(NR4)-, R30-(C=0-(NR4)-, (R3)2-N-(C=0 - (NR4) -
R3-S-, R3-(S=O -, R3-(SM2)-, (R3)2N-(S™2)-, -CN, R3-(C=0)-, R3-O(CO- and
(R3)2N- (C=0O -; wherein not nmore SUBSTI TUFE SHEET (RULE 26) WO 02/ 034726
PCT/ 1B01/ 01953 -3 than three of said R2 substituents may be ot her than
hydr ogen and any one carbon atom of said -(C)amgroup can contain only one
bond to a heteroatom wherein a carbon atomof any two R2 groups nay be

t aken t oget hethapifrée af geid Rasubsiuentsonay bewthghihein hidmgeRandanywps caba aiint efchigd t o

form a four te Igfeuprr@aﬂueﬁtgqomyege b&de%&lghetgi%atbrﬁ wngr%m %E'Pemscﬁ&@ﬁm%from

t he group conS|st| ng t th&'ﬁld: ) al kyl, (ﬁgt

CB) cycl oal ky| ITO¢RS m"t‘!ttﬁ’)ﬂ@f‘é%gé ?ryffl a(oeﬂ atom jordve sy crapps ar\ﬁﬁ%ﬁmé?%toéfﬁ@h R3
may be opti onaliduytoserhfémberddemgon any carbon gtom able to suppf)rt an

by one to Three suBSTIT IR BIRPEMBE 5 Tor R BHBHE o SUPEEeR (Promithe
group consi st (G Qéryih&l-65,)duyicaliox Y (C,- amhat@;oarbehd (GG, Haterbégglyl, whérein each R?

B) cycl oal ky! ™ £ Rl ikbaiTEs of bR s it uppeRh SrBbRib s S o
(C3- CB) cycl oabkyhe dnér¢eCsubstiuGhience rtigly wbigly ¢raly/ ety thptei umalitityntbeer ring,

substituted b)ﬁd@d&Qden‘M]‘@él@étéﬁ B %e(g%upgogg Qﬁ{; :%t %%Wy%rﬁﬁg%?mﬁ rg)N Ig Q;)alkgl

(C, - Co)heterocycl tion be subs

atom abl e’ o ( %[fp}%!‘”éy a?? ﬁﬁlkt"r'\bﬁ‘ml Kerstaty e Nt (CoFodind. (e a)&yc'oa'kyl Cy-
S:‘Jb?tc [ t& )enlt Ecmbtegan@ ?MQQ?OQ%@EM@@W ect @ferdin feg@rr(ctsttg ogél@au@l C&BSI Sting
o] a

(C, -C, 0)heter }éﬁm% dﬁ?ﬁcgﬂ Y. %pﬁ_'f%}‘ 88&&%}' uiedvﬁ)(e%/xé’l Wﬁgrﬁ'f‘cfa%%gp@@‘ﬁte
optionally beamoa(aama)rmg@bctyelyl way hpmalR%egsmmutbo choainyn réng dithogee atomn elblghcb

menbered ri NOgy 5#5 1tFo s%stlﬁff‘én BM&b@Ré{ng 5% mate &%E sele form
SR REadued o For bR gedlpl el se

a three to el ere wherever 1t oOcCcu tIy
sel ected 1% onffmmec?j@w Cé?ﬁélst(nG:Of @)%D%yl (C1€S.)ayRE=Ody (%Q@Hmﬂacyclmk ein

G is a substi tdleNhhetod¥nd | tcﬂ &, GRe8 it om of B capabl e of formng an
addi tional bond and is orien ed at a position other than al{z)ha to the point

of attachment of tWeergn F?'Hdﬁ tng“Y may qrdonglly P ke logpthetibre R'grainte farm a
wher ei n RS i stheglieeiyitthdrbersdtring grabip vstshia iR g@upd mEY be tak¥hliodether to form a

R - (C, - C4)al kyl . H2N(C=0) - O, R6-NH(C=0) - O,
(R6§2N( C—)O)a reegéé@“meﬂk(?er(eg”ﬁﬂ R6- Esozg sz(s(oz) ) RB- NH—(SOZ)-

(R6) 2N- (STR) -, f or RiherdReri{ Cou@} is lndbb}n@@ﬂ@electdaﬁm@f@@c@n-and (CR2MAKB=O) -
R6NH (C=0) -, ( R6) 2&‘_14 %’Q)r RS (CNQ%)D Wgrem@ IJ\IIELsubsQ B@n%ﬁ' any%g_cg)oor( [\R%) of'B
capable of forming an additional bond and is oriented at a position other than alpha to the point
of attachment of the B ring to Y;
p is an integer from one to six;
25 wherein R° is selected from the group consisting of R’-, R"-O-, R’-(C,-C,)alkyl-O-,
R%-(C=0)-0-, H,N(C=0)-0-, R®-NH(C=0)-0-, (R¥),N(C=0)-0-, R%-S-, R®%(S=0)-, R®%-(S0,)-,
H.N-(SO,)-, R%-NH-(SO,)-, (R®),N~(SO,)-, formyl, R®-(C=0)-, HO-(C=0)-, RE-O-(C=0)-
H,N-(C=0)-, R®NH-(C=0)-, (R®,N-(C=0)-, -NO,, NH,, R&%NH-, (R®),N-, H(C=0)-(NR®-,
R®-(C=0)-(NR®)-, H,N-(C=0)~(NR?®)-, R®NH-(C=0)-(NR®)-, (R®),N-(C=0)-(NR?)-,
30 R°0-(C=0)-(NR%-, R®%(S0,)-NH- and R®-(SO,)-(NR®)-;
R® is selected from the group consisting of perfluoro(C,-C,)alkyl, (C,-C,)alkenyl, (C,-
Cyalkynyl, R’, OH, R®0O-, R%(C,-C,alkyl-O-, perfluoro(C,-C,alkoxy, R®-(C=0)-O-,
H,N(C=0)-0-, R:-NH(C=0)-0-, (R?),N(C=0)-0O-, R%-S-, R%-(S=0)-, R®(S0,)-, H,N-(SO,)-, R®-
NH-(SO,)-, (R®),N-(SO,)- , formyl, -CN, R®%-(C=0)-, HO-(C=0)-, R-0-(C=0)-, H,N-(C=0)-,
35  RENH-(C=0)-, (R®),N-(C=0)-, -NO,, NH,, R®:-NH-, (R®),N-, H(C=0)-(NR®%)-, R®-(C=0)-(NR?)-,
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R6- (C=0)-(NR9)-, H2N-(C=0O-(NR9)-, R6NH (C=0O-(NR9)-, (R6)2N (C=0 -(NR9) -
30 R80-(C=O0-(NR9)-, R -(S02)-NH and RB-(S02)-(NR9)-; R6 is selected from
t he groupwoanmsseé ng of perfluoro(C, -C4)al kyl, (C, -C4)al keaghBoyd@os3

C4)al kynyl, R7, OH, R6-0O, R6-(C -C4)al kyl-0O, perfluoro(C, -C4)al koxy,

R6- (C=0 - O, H2N(C—O) O, R-NH(C=O -0, (RE)2N(C=O-0O, R6-S-, R6-(S=0 -,
R6- (SC2) -, H2N-(SQ2)-, R6- NH(S02)- (R6)‘2M(SOZ) : forrryl -CN,
R6-(C=0) -, HO (C=0O -, R6-O(C=O)-, H2N-(C—O) 35 R6NH-(C=O)-,

(R6)2N- (C=0 -, -NX®2, NH2, R6-NH, (RB)2N-, H(C-O) (NR9)-, R -(C=0 -(NR9) -
SUBSTI TUTE SHEET <SRULE 26) VO 02/ 034726 PCT/ 1B01/ 01953 -4

H2N- ( C=0) - ( NRIJN;(CRBNNRIG=0) RINRGG=O-({IREY 2N- (RO CTNRIRY;:  ReBEQ-EC=0)-«\RiR9) -
R8- ( SQ2) - NH emc{sag; @RaR( NR9) RQ)R' is selected fromthe group consi sting
of (C6-Cl10)aryl, cIoaI (C1- CtO%het eroaryl and

( C1- C10) het er ocycl é?feﬂ %’8 ”(eCGJr?‘J'pO)Cﬁ iﬁt'”g(@(%ﬁ()?’e)ﬁ'éq oEfsipleycloatiyl,
(C1- C10) het er qar- gJo)haafdar(yCJan@ @, hzt) mmqycwlylwrmmuetsaejs npgw)la@/l 0p13lag)a¢dlda}kyl

substituted on.a f g.Carban af ons. capabl e of
addi ti onal % 38 gv)h%%rgg Fand ?b%m)% gmgyc urg%i?’ues tl)) %tlonaltly ﬁabmhtg%8 8P|tai“9°f the
sel ected fr omrlﬁg c@tbon Bpms @N)ab@-qf fofraihg @4 peditiopdl, bo(ldjly @tb)tpéwéd wbstawlnte;der rifeCl -

c4 fl I 1- I ]2
N Bnd (G caj ST aan i Z’?e?ﬂ‘%&%‘%@ e A

(C, - C10) het er dolpeIyaroatisiet {@Canipxal @8na.0 (Gptdalnb %“ﬁy bECsabRilritt edbiCox0;

wherein said (CQ)EZ)&E)EWB@; Wh@l%l’nyialcﬁ(tg C(eﬁycl&éll@b het @1@M@téf$cyclﬂ%@étle§$n%so
optionally be su

addi ti onal'® SL?ngniaﬁ L%‘%ﬁ‘t’bsﬂvt%jw{”@ t"&k‘iregh%‘? nuc?bﬁ?tgmﬁré‘? apq %'ﬁﬁ'&%ﬁ%ﬁ’&@ht |y

sel ected fr Omntd’mlegméjupptlonmly$>bShbslﬁgltadfon(aﬁylflr@{)lﬁddéy ltoaable to support an additional

C -4)al kyl - i
§01 C4g :I kgl (sﬁlég)u&a'fb@ on? tget&gcég%urte rrgglrn(a%%ng%@? é%%'j:tﬁgtfrg{,notgle yqro%{)n d
(C, -C, 0)het er@emtlw of (@h@r@k}fﬁa@h@TCRslkwﬁﬁj Cb)e optionally substituted on any
carbon atom abl e e SLRRI R tﬁggﬂohb Rkt RE L éﬁﬁ@ﬂ%as D n@mcm@@ﬁ

substitutents al kyl noi et or by one to th stl ts ‘per ring,

i ndependerfl y (8e(|3 éB‘ft@HaW'ra@Pn RHARYCYIe stherelt §a5e RoMma be ePt'O”B‘ry sugjtutegrpn

E gl g) a: tyl , abfcdarbdh) fehfbleas @@ddlé)ykt'an a@@%@é%@ﬁtutbrﬂ%ﬁ@iek@&yee substltutents per q
al koxy cl oa erein sai c al an

(CL 20 C10) herbiiaeser or Shi? 188 sibelikie P 1 Btrey Seeti td Padibpe: n

sai d (Cl- ClO) ketsistiomiol IF, Caner, (ON, -@1,0)chex )elkd.c §aa{0yperigyoatidyls C eR)etnabéloxhpe

substituted o tr | e S or i ti onal

subst t ut ent By Gobh s (GEEPRREANRE Duben - 4BBTC EaRIEY BB

fromthe gPoug: dﬁmqwclvlngamﬁlsq Qmwctalwablek%ubst&ﬁ@ﬁ PCOXCC&\)hau‘ekwaiq C=Onohetatb@ylei n

two of said R%n(ggyacqne érQ&@M Ma)bﬁsc; @p}fl@rﬁbll% Qggﬂtﬁ@tﬁteﬁ“oﬁ @n)‘; nr% eh gf%FrpéBIettg

which they are orma three ring;

wherever it OEWRPPE ap §di’”i*Rﬂ’éb%Jﬁ§fé‘H?flt§’Y B¢ @ctfv@dutﬁt %'FW‘H)R?F w@éﬁdeaﬁ%ﬁen“y beleaied
(C -&)al kyl ; from the group consisting of (C,-C,)alkyl and (C,-C,)alkyl-(C=0)-; wherein two of said R® may

optionally be taken together with the heteroatom to which they are attached to form a three to

25  eight membered ring;

R® wherever it occurs is independently selected from hydrogen and (C,-C,)alkyl;
wherein said R® and R® may optionally be taken together with the heteroatoms to which they are
attached to form a three to eight membered ring;

R wherever it occurs is independently selected from hydrogen and (C,-C,)alkyl;

30 R" is selected from the group consisting of (C¢-Cplaryl, (C,-Cio)heteroaryl and
(C,-Co)heterocyclyl; wherein said (Cg-Ciplaryl, (C,-C,o)heteroaryl and (C,-C,;)heterocyclyl
moieties may be optionally substituted on any of the ring carbon atoms capable of forming an
additional bond by one to three substituents per ring independently selected from F, CI, Br, CN,
OH, (C,-Cpalkyl, (C.-C,)perfluoroalkyl, (C,-C,)perfluoroalkoxy, (C,-C,)alkoxy, and (C,-

35 Cg)cycloalkyloxy; wherein said (C,-C;g)heterocyclyl may also optionally be substituted by oxo;

wherein said (C,-C,y)heteroaryl and (C,-C,,)heterocyclyl may optionally be substituted on any
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wherein said R8 and RO nmay optionally be taken together with the

het eroatons to which they are attached to forma three to eight nenbered
ring; RLOwWetwenswes it occurs is independently sel ected fr@erhparagsn and
(C -CA)alkyl; 30 Rlt is selected fromthe group consisting of (C6 Cl10)aryl,
(C, -C70) heteroaryl and (C,-CO0)het erocyclyl wherein said (C6 C10)aryl,
(C -C 0)heteroaryl and (C, -C, 0)heterocycl yI noi eties nmay be optionally
substituted on any of the ring carbon atons capable of form ng an
additional bond by one to three substituents per ring i ndependently

sel ected fromF, , Br, ON, ,OH (C-C4)alkyl, (C -C4)perfluoroalkyl,

(C1- C4) perf uo@Séﬂ?S%ﬂ afowul‘zctlf)séff"?@g&?}‘ adéﬂﬁ'ﬁ”ad &b%@e@syvcgm BAVK HHRSLY N RSF ei
said (C, -C10) heatgerdem;rwbwy sﬂ'ayteafrmtmpgtou@ma:héuyn@&(Spb;}fikw s, - b)éal%‘()@l?) 5
wherein said (C, -Cro) Q) het o may _optional ly be
substituted on any QS@E%&#@%Lﬁﬁé%Fgfrﬁﬁﬂ& élgﬁe% gy/dff}éﬁ”/?‘@y(ﬁcg 14861/ 01953
-5 ring nitrogen at%?n'&amdépqnéeréluppbcted dmmabldidgeoreatl (Subgtlkt;utverteirbR“omay t 0

two substi ut E&na%d’ tal{eh %eﬂh@rqﬁtﬂ%%efw {fo?ﬁ% g_%vgrqbér&%rﬂgt he group

consi sting of and (C1-C4 wherever it occurs
i s i ndependent!y séIrgt?tpé‘ér”I‘aIC%CHV@P‘E?@ *eéﬁ'éﬁ tb@eo C4)alkyl; R13 is
i ndependent |y sel ecmw@@ré‘sérﬂmv&wdﬁ Qg@ﬁéla{é@% tﬁ@éha%é&ht‘ﬂ:\éhya Yé%b?éb?el a'&d%&&tdﬁ%)éhs

optionally beotfaken t eftig forma four to nber ed I‘Inﬁ
t he phar maceut’ S%IP‘?CS'I'” @ ‘?é%méla aITth§ aF'H%rW@B'F areTHedpP PERAte hhvRdiTRestticals o
relates to thecghableceatditalskys @ teeptaihtonae bﬁte&ddbcﬁdn@sﬂof&ﬁé heentid are those

conpounds ,gf f0 e ds whi ch_are
phar maceut ?cah{&%h a@m&ﬁagf o4 ad@? aefit S X tcgr%{%?mq ﬁgargf‘%dﬁ)c’@ﬁ%'%?%?%@'eoase
conpounds of tah'P@S |9rW@rﬁS| the b)fdeOChIhm@e hy@olwbinide hyirsivdiien -riteie, Gulftd, dbiaufetiet | on

salts, i.e., Ot I I t n h as
t he hydrochl orﬁ(lae;ati% rob%%ggggﬁéﬁg%}a%gl CRIQ’J ¥C'@?lg§tg thlsprl% T%l%g']a%blg%cﬁ %‘8
0

phosphat e, aci"§'%3 Raele;, RN, eSacPheatat kenzedte.r mebanasdiogatei efhanasulfonate,

tartrate, bit aérﬁzreaéseIfonswc% RRbMsufREE aide pabsBI ALE, 1, 9MRRRAL Bis-(BRRFAARAL €,
benzoate, tha u%ﬁ nta et hanesulfonate benzenesul f onat e,

p-tol uened f8ﬁp ﬁa am)ate [i.e., 1,1 -nethyl ene-bis-(2-hydroxy-3- 15
napht hoat e) ] sal ts. Tfmmvermmealsw et ts base elddit @ssattOofliasaiaad dhd bf@mnoaladatsés Bt

formula |. hat S rea t re
phar maceut i ca gh%gggé%]t ag S%EBS%F;ET‘?Q’&B grm?og'gca ¢ ga%P ?%? n‘gq °ose
that are aci dF@nﬁthnCIﬁanliW@U@rléhaﬁ REsasidicHanatfrerar those Iﬂﬁ@txfonm rlmsimcsladse Saltsi with

such Conpound§uch%%!ﬁlgod?@§‘ B0 fon RARSD a5k itS IrIcIU&:A Yoeare B %Ithnﬁ&?torw&e ldianmeﬁ?rgmt 0

t hose derived from 20 such pharnacol ogical |y acceptabl e cations suc
al kal i met@l &4hiRbASacaogically agrsptade icatiena fesh %oﬂiaﬁmetaéﬁahoaqs kel prassiimt #nd

met al cati onssddting an@alk@unurﬁaranmemn&ﬁl( §8) cal@iieRd Hma@;rféguu ta%romﬁrﬂld#%ﬁer-

am ne addition I ts . suc I am ne | ower

al kanol ammoni urH it d'g%]sésa'gglsl’%‘ %15 @W%WI%’ ?ﬁ“ ‘199‘ ?:eﬂfdaﬁhee Y¥Yani c
am nes. alkanolammonium and other base salts of pharmaceutically acceptable organic amines.

The term “a bond”, as used herein in the group Y, means that the groups Ar' and Z are

25  directly connected through a carbon-carbon bond so as to form pendent aryl rings such as
diphenyl.

The term "alkyl", as used herein, unless otherwise indicated, includes saturated
monovalent hydrocarbon radicals having straight, branched or cyclic moieties or combinations
thereof.  Alkyl groups, wherever they occur, may be optionally substituted by a suitable

30  substituent.

The term "alkenyl", as used herein, unless otherwise indicated, includes hydrocarbon
radicals containing at least one olefin linkage and having straight, branched or cyclic moieties or
combinations thereof.

The term “alkynyl", as used herein, unless otherwise indicated, includes hydrocarbon

35 radicals containing at least one carbon-carbon triple bond linkage and having straight, branched

or cyclic moieties or combinations thereof.
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The term "a bond", as used herein in the group Y, neans that the groups Art
and Z are 25 directly connected through a carbon-carbon bond so as to form
pendent aw@l02/0847g6 such as Bi phenyl. The term "al kyl", agcwgsda/desein,

unl ess otherw se indicated, includes saturated nonoval ent hydrocarbon

radi cal s having straight, branched or cyclic noieties or conbinations

t hereof. Al kyl groups, wherever they occurs- may be optionally substituted
by a suitable 30 substituent. The term "al kenyl ", as used herein, unless
ot herwi se indicated, includes hydrocarbon radicals containing at |east one
ol efin |linkage and having straight, branched or cyclic noieties or

conbi nat i ons t her effe teThalkper' ras usgdderain, includes Qrelisd gtegpseitiereiniiglkesis ap gefieedi se

i ndi cated, inglygdes hydrocarbon 35 radicals containing at |east one

car bon- carbon triple bond |inkage and having strai branched or cyclic
noi eti es or conbi n&tq 815 "eRe e EFed heEBsTessPEe EP{EE‘Tﬂg‘(a ROLECSE5 e D 205 %Y 26
PCT/ 1B01/ 0195§0mm§oﬂ'h@ng g;refaabgllﬂlg@myor chatsinglsed herein, includes O al kyl
groups wherein '

term"hal 0", as use
herein, um ess ot hﬁ/ % (Fn Eﬁﬁ%eg%efef?crﬁ%ﬁ gafqa%(?ijﬁﬁ@,”p‘cﬁf%ir'p ﬁ%”,“mo'b}”@h‘? ne
or iodi ne, prefajealton fkweduprefesrto ahlder iUsed irbeohimeont withnan' ¢:{ged) dtorasthel gedp
herein ref ers 1o tgcggoxg%sé/cg o%ﬂ\%H\PeS Used in comobn with a nitrogen atomthe
group refers to d common with an oxygen atom the group
refers to carboxyl T taoi d!rydeas usad hereis, unfEheotheswise indicstbd, inclydes preigdnisrredios!

unl ess ot her wigged Mgk Qﬁ-'él%f%atld MJOHQQ&\ @ﬂeHB\g{F’-Bﬂ &ero@mo?eaflnydrogé{s' é’d%g ag rpﬂéﬂylan
aronati ¢ hydrocarbon renmoval henyl

10 naphth mmaﬁwmdaev' Pret?tfaé'mfa"raewaxﬁmpma“v samtwaw@ %ﬁ%@?‘?ﬁ%@ﬁenﬁﬁ”?‘to 3
suitable subSég t R, S casteh @end,| wabo, trlﬁjd*d?rﬁéihyl cycapo Jaldk, I GC4-Co)aryloxy, (Cs-

trifluoroneth C8) cycl oal kyl ,

t r: fl 3or onet h ‘i}""g%'i‘yfqxﬁért%éi?f@?"ﬁtg?{y%@?m("@ %/3,’6 éﬁkgf gl:%‘i'he %e?/% ngc%/ogﬂyl "
as used herein, unflessmotchasaiys easiused IwenedJ,nlesmothermss irglicatedonadudes lai regrelor ¢
carbocyclic rj. |,0R,OR I e C I
cycl Oh)e/‘ptyl 6%1«4 gar?mgcl%yrﬁ (B )g; Py %!:l%pﬁ?}%{/? ggb{ftwl ca/glx%nﬂp éé‘/f:lxrhex e}(é%é}\o&@&%y
bi cycl o[ 2122. 1C}m'9mt)dnyl CYblp@qull o[ 3cx@lom?rr§wbny| Cﬂiﬂﬂem%‘ycl OTIQ/C@[?@ Heapiaay! |
etc.); opti On@r&y]cbé 3023ﬂ5c?érﬁ'/| A &cy@lofé@%o%ar@@%%s) cﬁ%a%pédn%ﬂﬁﬂg'w SoUpRL tidhbd ed

by 1 to 3 SU|tabIe substi'tuents as defined w such _as fluoro chloro

trifluoronet h@ﬂd op@@allmy%ﬁ( lp(ltfzgy:)y 1(@53 @Jl@ylgrsyp%wmstarsl definRsh REAY myas uoro,
di f1 uor omet hoef%r@rtnﬂl(o%me@@ ajckyl,) ankdss@r @csmr Ot thflotorinaxy, Cdiluofomethioryt by | |

et hyl and net " het | used herein, unless
ot hgr wi se i ndi c%@‘é-‘% THE Ip[?k‘aégbm% tetnyl, eyl ana Hetnoxy.
20 The term "heteroaryl", as used hereln, unless otherwise indicated, includes an organic

radical derived from an aromatic heterocyclic compound by removal of one or more

hydrogens, such as benzimidazolyl, benzofuranyl, benzofurazanyl, 2H-1-benzopyranyl,

benzothiadiazine, benzothiazinyl, benzothiazolyl, benzothiophenyl, benzoxazolyl, chromanyl,

cinnolinyl, furazanyl, furopyridinyl, furyl, imidazolyl, indazolyl, indolinyl, indolizinyl, indolyl, 3H-

25 indolyl, isoindolyl, isoquinolinyl, isothiazolyl, isoxazolyl, naphthyridinyl, oxadiazolyl, oxazolyl,

phthalazinyl, pteridinyl, purinyl, pyraziny!, pyridazinyl, pyridinyl, pyrimidinyl, pyrazolyi, pyrrolyl,

quinazolinyl, quinolinyl, quinoxalinyl, tetrazolyl, thiazolyl, thiadiazolyl, thienyl, triazinyl, and

triazolyl, wherein said (C,-C,,)heteroaryi is optionally substituted on any of the ring carbon

atoms capable of forming an additional bond by one or two suitable substituents such as F,

30 Cl, Br, CN, OH, (C,-C,)alkyl, (C,-C,)perfluoroalkyl, (C,-C,)perflucroalkoxy, (C,-C,)alkoxy, and

(C,-Cg)eycloalkyloxy. The foregoing groups, as derived from the compounds listed above, can

be C-attached or N-attached where such is possible. For instance, a group derived from
pyrrole can be pyrrol-1-yl (N-attached) or pyrrol-3-y| (C-attached).

The term "heterocyclyl”, as used herein, unless otherwise indicated, includes an organic

35 radical derived from a non-aromatic heterocyclic compound by removal of one or more

hydrogens, such as 3-azabicyclo[3.1.0]hexanyl, 3-azabicyclo[4.1.0]-heptanyl, azetidiny},
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radi cal derived froman aromatic heterocyclic conmpound by renoval of one or
nore hydrogens, such as benzi m dazol yl, benzofuranyl, benzofurazanyl,
2H 1- benzwpyasyrk¢ benzot hi adi azi ne, benzot hi azi nyl, benzorhBeizabia ,

benzot hi ophenyl, benzoxazolyl, chromanyl, cinnolinyl, furazanyl,
furopyridinyl, furyl, imdazolyl, |ndazonI |ndoI|nyI i ndol i zi nyl ,

i ndol yl, 3H 25 indolyl, isoindolyl, |soqufﬁollnyl |sothiazolyl,

i soxazol yl, napht hyri di nyl, oxadiazolyl oxazolyl, phthal azi nyl,
pteridinyl, purinyl, pyrazinyl, pyridazinyl pyridinyl, pyri m di nyl,
pyrazolyl, pyrrolyl, qU|nazoI|nyI qU|noI|nyI qui noxal i nyl tetrazol

thi azol yl ., t hFRWefeGNYH | dibysreamianyl. t dinvalsqtiiignyl~ dteeranvt.r i Tak@ipxpianylnh bfdithiewhi d
(C-Co) heterﬁé{a}@drbaie@mn OR&dahyrsAGHINE Ut @6ldRBId®YY Ohidab@ingll NGoLbIRMY,

at ons capabl e of for an additi onal bongll@a gne or tvvo sui t

abl e
Subst it ubnt s SGBRORY. Foandeyl, PseoZoky BRIOING, 2Ry iy (4 pyran, Byiazoliiny.
(C, -C4)perfl uwr@aulnkwl pQerhdﬁﬂ) pawrrumyoal k(pyrthn)(lC q@@bl&ir&pxytetrmdrofuranyl,
(C3-C8) cycl oal kyl ox e roups S rivyed fr he conmpounds
li sted abo%/e, legérr”}'dr%’éra@at t%(r:% q%d%-pgfdfné{rcheatr%xgrro}ef"enﬁl %tra‘%&otﬁm r"’én.ynFor
i nstance, a gﬁmmmmﬂehnyve‘ubxrammmﬂd pifriangl. €hecfaregbieg q{rywnsodi&d_tn\geld fiomHiaet coaphedy  or

pyrrol -3-yl @T&itébg%"?:%% Fegﬁgﬁm&%m N%%g&@&)%g ey 5ch @Spoysst%i F*a% le, 4RSS

ot herwi se indicate S an organic rcal derived froma

non- aromati c Bebed 6’@'9cﬁ'ﬁeéd'?fbﬁ?ibb.mG’P‘W"r‘r%N@Ftacﬁﬁd)mﬁ@‘%F'd"ﬁﬁWb (C-aipeiteay e,
such as 3-azapy wﬁ% %[03 d..R]dameanphn, thed caashhayglea[hovk, Bdr he t@ﬁany substituted
azeti di nyl SUBST E SHEET (RU % WO 02/ 034726 PCT/l%P%{ %

di hydr of ui]%nyl"’herﬁﬁ‘i‘ﬁ;‘d? B ILISRY Ia su Lbf?yﬁ‘f’ tysre AP 2 g dxaky P 9 z ,
1, 4-di t hi anyl (C.- dmléa]btyldélmz(epcmdrﬂuohema@ym(ﬁp))ambm el d(E,- Cg)nyoﬁbalxgdbxydl nyI

i mdazol inyl, isoxazoli r n al i.di razi
pi peridinyl, 2H pyrén té:lyle ﬁgbstltug@ Fs, lnleg?jééza | 8 r% Qerrﬂélallly aR#i p%a%céu&ally

pyrrolidi nyI aepigtrie @anmhl gr@ippryar rfornpﬁyl thatcﬂﬂehobﬁ rzagﬁiyl the tr‘étbrt%h)%drv@f of eyl |
5 tetrahydr Opl‘l’\@@'ﬂ\)’é corrgpognc% @ué@éu‘ftéﬁw ShoR¥EhistHhdWe: robtBEI} @Q&Qéooc;yhh&@)ékmed in

t et rahydr ot hi opyr an 1 onor phol i nyl, thioxanyl, and trithiany The

f or egoi ng'gyr ofip&t. HS‘S“@BYGI {xaarley er?P'f&ﬁ@ seBYE IR §ude. pukasenad B led to E%‘hg'@éps
C-attached orpdatdafphgdupsh @edusbmdxy 5‘grd@l9§3élb)l EgrOLEthWMr@Jpsaoﬂf Qtélps,
derlvedfromﬁ_lllperldlne ca E g[ erlglnl (N-att egaaé%'

pi peri di n- 4- yI"e{CeR %t$%@ﬁea§2y't PhECURFo PEGYI AG- YT cﬁ%sor oeder |9f%‘ﬂ’sf POIRY 19
conpounds | i skeeoalnonyegroamn Myopt iheta@bialikyis gogtsi tatdilegy b0 haleeiamlkexyc brouss,
possi bl e by a_suitabl e substit

(s o al eyt o B, BB s Py A IR B, S b, Sfhcaroony
(Cl-¢4) al R(bxygroand a(lm/c@@mfycgmm kykmnooaerryulgwm edlaé)wl@snmt cREPANY! proups,

I nt ended tO ng%@argon?rtfﬁﬂa é}lla&y@a%nﬂia%s@g@wémf&@l Yups SFCRAM AR Rard s 64 d tﬂ@a|

group i.e., hol ety oes not negate the Inhibitory activity of the
i nvent i ve corﬂﬂ‘@unds Such suitable substituents may be routinely selected

by those skilled i Theléhr&é%e ‘c@ddble df'férM&bra?ht 40dRioX BORE @sre@fto Shi tepltenent of a
substituents | ncl ude, not rgl ted to hal o groups, perfluoroalkyl
groups, per f | BEFSET 7?8%) W&P 8??3?“ 'Tekgﬁ “@r oups, hydroxy groups, 0xo groups,

mer capt o 2 oups, alteypHrdsedorghied psa paitko riiergha@ugsha tathgl podt ofrettbe@rmealr of lthe B
groups, aryl Or)l(r}g/; tQU refers to substitution at the position adjacent to the bridgehead atom connecting to the
Y group. If B is phenyl then substitution of the identified group can not be in the ortho position

(i.e. relative to the connection of phenyl to Y).

Some compounds of formula | contain chiral centers and therefore exist in different
30 enantiomeric forms. This invention relates to all optical isomers, enantiomers, diasteriomers and
stereoisomers of the compounds of formula | and mixtures thereof. The compounds of the
invention also exist in different tautomeric forms. This invention relates to all tautomers of
formula I. Those skilled in the art are well aware that the pyrimidine-2,4,6-tfrione nucleus exists
as a mixture of tautomers in solution. The various ratios of the tautomers in solid and liquid form
35 is dependent on the various substituents on the molecule as well as the particular crystalization

technique used to isolate a compound.
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het er oaryl oxy groups, aral kyl or heteroaral kyl groups, aral koxy or

het er oar al koxy groups, carboxy groups, am no groups, alkyl- and

di al kyl anwpe2@soees, car banmoyl groups, al kyl carbonyl 20 grPemB91/01953

al koxycar bonyl groups, al kyl am nocarbonyl groups dial kyl am no car bonyl
groups, arylcarbonyl groups, aryloxycarbonyl groups, alkylsulfonyl groups,
an aryl sul fonyl groups and the |I|ike. The-phrase "capabl e of formi ng an
addi ti onal bond" refers to the replacenent of a hydrogen radical with

anot her higher radical. 25 The phrase "oriented at a position other than

al pha to the point of attachment of the B ring to Y' refers to
substitution at thénﬁ6§9¢m6ﬁ0&@Fd@@ﬁ@”ﬂ&“ﬁﬁémﬁﬁiﬂ@%ﬁ@ﬁﬁ<%ﬂ%m¢%bwh@éWﬁh§ to

the Y group.st¢fo Blol‘egprgﬂ@%'BWwﬁeFé@ansUQ%Bhd- WkidRR, é@lffur”@@l i, deoti-berd gLowp-can
not be in the ortho positiaon_ (i relative to the connection of henyl to

Y). Some conp B HRDYY B’P%”é'ﬁox&%‘?t éHCﬁ'zc‘}‘il?'&P é‘?é)ﬁi%?fgra%{m?{hefrﬁ@fé?% Fexi st
indifferent 30 eH&F&rn‘e@ﬂSﬁmp(ﬁmﬂ@bﬂ&!e iMfehteoni insletat thede wiedrard e(Slstdiy@hj -@@H - cal
i soners, e&antd |tp rlh%per sag)gj enstmereorlise r’rprw%ere Y S % répounds of
formula | &nd Lrﬂfoé Hoteohg T SVET AT BECIRE WNeiRlehtS DRV £598%i st
in different Sulfurt fﬁﬁif Peo; o0 @ig,- o ﬁH@lmvrermtaf@ably\@meaQneﬁ istaygen| -OCaHt o ABH.©-,0f
formul a 1. Thﬁnﬁ%p?elféréd J}TQQ%X%&, are well aware that the

uc

pyrlmdlne2 tri1o eus exi sts as a mxture of tautoners in
sol ution. The vari othsr @raltqdwntﬁfof thaéventige brEfstpse @G‘P?ld‘d%\ﬁfdomuﬁdl“ﬁefﬁ@rWBS

i's dependent Qifud hgovaerswsSaubSJcH glenbssyem,t her eH oM&Jd,cas
particul ar_crystal | zation . tec nl)%}Je Ssed)@mio |502I(gagtcgga %(?r%spound S BSTI TUTE

SHEET (RUE 28FCREY 09P654728 PRETPYEE PHTO53 - 85%n Kyl et e RAg 0l
i nvention i nClhedé@s Y i wggenc @i dsH,of, mﬁasrmrbrably whirein &iigoxygéns  >C=0 nor e

Prcafzgr abl ?lm\rM;eE)?IePQ%g ?mbov\)ﬁneng 'of Q%Yrgenrt'lbn mgu de t%gs y _%5u8lds>c_>§%516a%%r_gi{1% is
preferably where?, nCPrYZN(Ewbmyg‘é(ﬁl” Priefmore mdfe@bimgnhjé( D berdeoiyasre tFCH:-

i ncl ude those.yhergkbn X, éH@(ygﬁ% prefefabl -whereh YCEQ&S/% nrm(B@HZDr pLenaR! Most

wherein X is oxygen: hore preferably whérein Yis a oxygen,  ‘sulfur,
_CHz-, >Sti2, preeiply whereinHp exvgethor e preferably wherein Y is oxygen, - OCH2-

or -CH20-, nost pbﬁfeﬁér%ﬁ%eﬂ@%i’ﬁb l‘hvé(ntlbﬁ .netwegm&e dnpeIihaeshaehue ihsemfx it he
wherein X is sulf r, >S0p,

i nvention |nclud those o Qunds o

Loro - Soron - MERse S e e et (e s i Ee 10
preferably V\hem%izerCHgD ,andvelpdzfermwgmrem Bd dxygen, ~-CHHR-, moetswerablmhlaemoms
-CH2O-, nore greferably wherein Y is oxygen, -OCH2- or -CH2O, nost
preferably wha¥&h Y is oxygen. Other enbodinents of the invention include
t hose congfbunds of Otherprefbrsed comheingds are Xiose whespiRAS optigiMNUBILD)ed phenyl.

-N(R10) CH2-, nore @{hsffe%b%t}h%m%ﬁﬁ@bﬂasem inverBorPRGthe tl%é(g@ﬁbou%élvifh'éremAg'(@—’
>S02, -OCH2- or -CH20, nore preferably wherein Y is oxy g - 2-
-CH2O, nost C,o)heteroaryl; preferably pyridyl, furyl, pyrroyi, thienyl, |soth|azolyl imni azofyl benzmdazolyl

tetrazolyl, pyrazinyl, pyrimidyl, quinolyl, isoquinolyl, benzofuryl, isobenzofuryl, benzothienyl,
pyrazolyl, indolyl, isoindolyl, purinyl, carbazolyl, isoxazolyl, thiazolyl, oxazolyl, benzthiazoly! or
25 benzoxazolyl, more preferably pyridinyl, pyridazinyl, pyrazinyl, pyrimidyl, most preferably pyridyl
optionally substituted by 1 to 3 suitable substituents, such as fluoro, chloro, trifluoromethyl, (C ;-
Ce)alkoxy, (C4-Co)aryloxy, trifluoromethoxy, difluoromethoxy or (C;-Cg)alkyl.
Other preferred compounds are those wherein B is optionally substituted phenyl.
Other embodiments of the invention include those compounds of formula | wherein B is
30 (C4-Cyo)heteroaryl(C,-C,)alky! or (C,-Cyo)heteroaryl, preferably (C,-C,o)heteroaryl; wherein said
(C,-C,o)heteroaryl is optionally substituted with one or more substituents, preferably zero, one or
two substituents, independently selected from F, CI, Br, -CN, OH, (C,-C,)alkyl, (C,-
C.)perflucroalkyl, (C,-C,)perfluoroalkoxy, {C,-C,)alkoxy and (C,-Cg)cycloalkyloxy.
Other embodiments of the invention include those compounds of formula | wherein B is
35 a (C,-C,oheterocyclyl group such as tetrahydrofuranyl, tetrahydropyranyl, N-methyl-3-
azetidinyl, piperazinyl, piperidinyl, 1,3-oxazolidin-4-on-5-yl, 1,3-oxazolidin-2,4-dion-5-yl, 4,5-
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15 preferably wherein Y is oxygen. O her enbodi nents of the invention

i ncl ude those conpounds of formula | wherein X is -N(RL10)S02- or

- SO2N( Rt Owo,02/0847¢6 pr ef erably wherein Y is a bond, oxygen, pealiBurq1953CH2- ,
>S2, -OCH2- or -CH2O-, nore preferably wherein Y is oxygen, -OCH2-, nost
preferably wherein Y is oxygen. 20 Qther preferred conpounds are those
wherein A is optionally substituted phenyl-9- O her enbodi nents of the
present invention include those conpounds wherein Ais (C, - C10)heteroaryl;
preferably pyridyl, furyl, pyrroyl, thienyl, isothiazolyl, imdazolyl,
benzi m dazolyl, tetrazolyl, pyrazinyl, pyrimdyl, quinolyl, isoquinolyl,
benzof uryl, i sibpemiBfareaplidin-Bendot hi enyd-thiazghgin-daoilsyd,, | nicisthipkglidin-g@idivded-w,| |,
purinyl, car b%q#nbégzonalf%ﬁ%% . L0 amdm-z%}&%g. bepzt paa |8L1}f’>lonql:ﬁ|25

benzoxazolyl nor e erab pyri di ny pyridazin py ra
most prefer abe%Vanq H?anzt!ip‘r@fthﬂl |y t§iﬁ5‘§@rpt1@tfé‘éz"bi}'4ﬂ'0ﬂ6 Y8 sui tab'In@'PhO“ﬂyI

substituents, pRHpBInaSod-2-WOr O, Cm&dh@lm 3 8-bibh- EUQIF omet h>2|3 dilk o-@%ﬁa&%%&%a \,C6
C10) ar yl ox% trifluoromethoxy f1 uor onet hox
onfsdi

) a .
preferred Lonfyamde-Ly- @'?ﬁé‘s‘é"%er ei rethydio-§ ?W%Weaﬂ ?/O%irldst it d*e'%raorafwéw
Ot her enbodi n’&i‘ﬁn&r;ﬁxﬁhri—(h& 2-py ent nr@dmarmlxmt@leabm@e C O rPdtid&- - thlagh-Bibha-y,

wherein B is tero yI(Cl C4) al kyl or r
preferably (CT %if é?]ed%ﬁs erel n said (Cl-C '8%’5&8%‘6??’ az'flgo){myl
optionally substahxtdm-ed-dwzmn st %yl nor e spbsdn-2-oedyls, prebipeabh-g,6zi@Na;yl,one

or two subst b& @BFOS*%@Q%%P%H%%%QXw sel ected fro"@é:dmygd- ?ﬁ thled%&S 631 Koxy

(C1-A4)al kyl, uor oal (C1-CA) perfl uoroa
and (Cz cyéﬁ&aﬂquizdik@ron Bvher enbodi nents of tfﬁéﬁ“Wéh‘t? taxddigeindde- 6t)hose

conpounds of fe%rﬁw}oaiwmrae.h@oaaﬁ 35 a (Cl-Cl10) heter ocyfsbetna%@s% sspich
as tetrahydrofuran tetrahydropyranyl, N-nethyl-3- azetidinyl

pi per azi nyl , ﬁtrﬁr@/p?gdﬁ% andfz% Sz )6| i di n- 4-on- 5- );SI,G dihydro-1-2,4- oxadlazm 5-on-6-yl,

1, 3- oxazol i di M2 A;0%adkiz0iB, Sdigh-6-y¥, Send SUBS FhrTdZhES- &JE&T (FR¥kdcEDiy2 6 )tetrAB)y D834 726
EC-:I;/ EE?;/ZglllggféﬁawgroRyrng? R rPlLétéyl— —a:azétlz(?jlb s hé‘l%(e_?%z?nll dPé rfdg\ylyl N-methylpiperidinyl and

1, 3-i mi dat®l i ciemphdingn- rﬁoryl preferd®lyi rietchaycodfirdiyh - awd4-tdrabyﬂ¥®y5phyl most preferably

1, 2-pyrazol i dfeﬂat%tdr%ﬂﬂa‘}] élyl’agdttgftah%??/pgfaﬂ-zlyl 3+ d?yéas%?lé]f ‘r]i ey aﬁ v?fl ppéeCIate %at Ehe

tetrahydro- 1, 3- oxazi n- hol 1 n
mor phol i n- 3, 50HRSAOD -sgheme) use%tfﬁyléah@utlfh@- é&w’?a’sw@ '@nmzagsaprda"fpe with stantierd

tetrahydro-1, ﬁonﬁéfhblat&iel’bré’cn&:!be'émmhg n&@eﬁ@d’éfﬂ{e%éwétét&haﬂ n-2, 4-dion-5-yl,
t hi onor pholinyl, thionorp i om)r%hol in-3, 5-dion-2-yl|

A
o 3 hydro- 1) 4. 1 hPRst FELBIG S e Pl i b B Rp e S THE A NppieE
4, 5- di hydzo- 2¢G3-wobdyd6§lkyngr3up)ﬂjcﬁey|cyclophﬁ§<ladfy¢idblﬂyl loyQeth &y, bytioexd-o icgiohbptyll;
pi per azi n- 2- on- ra¥{¥c h@g,ggl ohep@l di on- 3-yl,
t et rahydro- 1, 4%% adiazin
5, 6-di hydro- 1, 3, 4- Dﬂnea@n@ﬂm@@%heﬁwwhon hOude, tBos4-coxpalindg iffierBula hwiergih G is
5, 6-di hydr o- 1RQ HnaY d'Rale”TﬁN-?cEEcS’S le“NH HOOk | RNAC0) NHy, RN (RON-
tetrahydro-1, 2, 4- oxadi azi n- 5-on- 6- riazin-5-on-6-yl,
R -(C=0)-(NR®)-, H N-(C=0)- (NRQ) RENH -(C=0)-(NR?%)-, (R®),N-(C=0)~(NR®)-,
25  R®O-(C=0)-(NR%-, R®(S0,)-NH-, R®(S0O,)-(NR°)- R®(SO,)-, and H,N-(SO,)-; preferably
H,N-(C=0)-, R®NH-(C=0)-, (R®),N-(C=0)-, NH,, R.-NH-, (R®),N-, and R®-(C=0)-(NR®)-, more
preferably wherein R® is (C,-C,)alkyl (preferably methyl).
Other preferred compounds of the invention wherein G is R®-, wherein R® contains an R®
group, are those wherein R? is (C,-C,)alkyl or (C,-Cg)cycloalky! optionally substituted on any of
30 the ring carbon atoms capable of forming an additional bond by one to three substituents per ring
independently selected from F, CI, Br, CN, OH, (C,-C,)alkyl, (C,-C,)perfluoroalkyl, (C,-
C,)perfluoroalkoxy, (C,-C,lalkoxy, and (Cs-Cg)cycloalkyloxy; preferably (C,-C,)alkyl and (C,-
C,)alkoxy.
Preferred compounds of the invention include those compounds wherein G is R®-,
35  wherein R%- is H,N-(C=0)-, R®’NH-(C=0)-, (R®),N-(C=0)- or R®-(C=0)-(NR%-. More preferred

compounds of the invention include those compounds of the invention wherein G is R®-, wherein
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tetrahydro-1, 2, 4- oxadi azi n-5-on-6-yl, 5,6-di hydro-1

-2, 4-oxadi azi n-5-on-6-yl, 1,2, 4-oxadiazin-3,5-dion-6-yl, and

1, 2, 4-trivapionoss7oh- 5-yl ; preferably tetrahydrofuranyl, tecTrasydrnogyranyl,
N-net hyl - 3-azeti di nyl, piperazinyl, piperidinyl, N nethylpiperidinyl and 15
nmor pholinyl; nore preferably tetrahydrofuranyl and tetrahydropyranyl; nost
preferably tetrahydrofuran-2-yl and tetraWydropyran-2-yl. One skilled in
the art will appreciate that the nunbering schene used throughout this
specification is in accordance with standard nonenclature practice

begi nni ng nunber i ng at t he heaviest atom O her enbodi nents of the

i nventi on i nclRidé R'Ng$e=@oppiBUMIE=01- Mostrpidferred comeauadsviBrdinsG isARy-, (agrein R*-

C, o) cycl oal kylcohiRdiRe, §Hé%s@§on¢d6%£9\fh@x%)ﬁ|R8 icHghpbut yl, cycl opentyl,
cycl ohexy or cycloheptyll; preferably cycl ohexyl or cycl ohept%l Q her

embodi nents of the M%t/efﬁferfeﬁﬁ emAedRIes 9%%@%*%6&%% thepe FsPRALNGS 9F foEleei n G
i's RS- whereiwhelh ¢ % R Nhéein @ -is RRBNRE-(CCEbtkyl-d R&%e?é}ﬁ RGs Gk eferatNH(ZJ R,

RB) 2N-, O - (N RBNH-
E ng 2N (C=0) %%Fé‘)y JCN:@'I%@ %%%?4%9‘3“0’2%31({’%@? SR (I(fﬁg{‘e( §@2§arb(°ﬂlﬁ§3}“3
RB- ( SQ2) - and:a;bdabhd— ¢fSOR)ing, arp edditena lioyd biHdNe (CHDe sutﬂBNH{s( ez Ong , independently

R8) 2N- ( C=0) - f bl
\(/vhea ei n( RS |) s Sﬁ%ﬁfk I lBr( %r e gr'\lgb@g%%?ﬁy{:‘%%g\ﬁﬁ) Cé?gprﬁarog&e e{?a g
of the inventiCeakekyeraging, GCI-S.)RRY-NHwhel(@i-¢.)dReleint ahthICas)REoaligytazyip, Maree
those wherein p@err‘eﬁ e(ngmd‘ r%)t@xl)flf%! ln\%ﬁtl&]%lﬁ}l’%¥&&wolﬁyds OPBFrﬁLﬁH“ﬁA/HeYem Gis R,

substituted on any of the ri na carbon atonms capable of formng an
addi t i onal1°bor‘i‘tﬂ‘e’l§$9‘ Pm‘?eqtéﬁ’h?rﬁ’l“é% isdtiseNeE@AY's per ring i ndependently

SCZeLI) ect feld fr oml E ClanotBer, entBNdineht, of (hG,lnv@‘k)oakae;es( t@itheqf\%(eﬁﬁfsférélfhb%édﬁﬂbbgr;c{sc -
er uor oal KoxX = cl oa XY rerera
(C S0 al Ryl ARG bRt R & R st e EbtctorsrefabeRushe | on

i ncl ude those conp(Enmdd;mmﬁrteofehmm@nhcm WRiprgin G 35-RiverainR°RER - os RHEINC() 8B~

RBNH- ( C_O) ):I«%N'agec‘t_oﬁ)gour%g ﬂre&%@@é eteroa £ ecHard(?rf rtﬁ u%&(@%‘ﬂ%&s of

t he |nvent|on I'nc se conpounds ein I on
wher ei n $SYUBSPYHYT FUrgHPETOW: RUEES"Z@V“'V@'XDZWWQ’QGb@@W'%@W @1@5@' PYEIRG- i s

R8NH- (C=0) - OhydfRR), 2%|£(ﬁ9f@30qu1%5tbeﬂ£cﬁﬁrﬂr ns%qe&eﬂEPUM&tM@@r edysz@rl' sncB@r :
wherein R5- cont al ns are hose co ounds wherein isS meth
preferred enbé?ainﬁ%tpy”w? CF'I'?%ZOiYh\P@fﬁZP'& Ry LPd%ZO{VhB%'Bth@SHﬁBUPFd%O@FO'X' d?w a l

Wne][ ei anG [ ? RRferadiegyaityn gybmidg, tR'azoleQmaBIe- 6@20!@46@&152)0@- @'rrole\r/]hfﬂemﬁolé Wheréis
refera c et r

bt onal |5 suBe TirEd ChiBRGar TRLPIY G BN e eabaBrEE GBI ng
an addi ti edal stmbnehs bjfucome chilgot hrflegosetbgt i (Cubhélikoxpe (CyC hgryioxyd ejpuvderetoyy,

sel ected from ) (C -C4)al kyl, (C, -C4)perfluoroalkyl,
(C, -C4) perfl ug#rﬁ%oéﬁeth&pa GgE C%‘ aI koxy, am no, (C, -C4)alkyl -

[(C, -C4)al ky]]2- N Pgﬁfﬁyreg (j§1 Co)eiprohinkifiesxive mppkered heteroaryls such as triazoles,

diazoles, oxazoles, oxadiazoles, pyrroles and thiazoles; preferably 1,2,4-triazol-1-yl,
1,2,4-triazol-3-yl, 1,3,4-triazol-1-yl, 1,3-diazol-1-yl, 1,2-diazol-3-yl, 1,2-diazol-1-yl,

25 1,2-diazol-4-yl, 1,3-oxazol-4-yl, 1,3-oxazol-5-yl, 1,2-oxazol-5-yl, 1,2,4-oxadiazol-3-yl, 1,3,4-
oxadiazol-2-yl, pyrrol-1-yl, 1,3-thiazol-4-yl and 1,3-thiazol-2-yl; optionally substituted with (C ;-
Cyalkyl, amino, (C,-C,alkyl-NH-, [(C,-C,)alkyl],-N-, halo or hydroxy, preferably with (C,-
C,)alkyl, more preferably methyl. Most preferred (C,-C,o)heteroaryl includes 1,3,4-oxadiazolyl
optionally substituted with (C,-C,)alkyl.

30 Other embodiments of the invention include those compounds of formula | wherein G is
-R®, wherein R%is R"'-O- or R%-(C=0)-O-. Other compounds of interest to the present inventors
include those compounds wherein R® contains R', wherein R" is (CgCiolaryl or (C,-
C,o)heteroaryl optionally substituted on any of the ring carbon atoms capable of forming an
additional bond by one to three substituents independently selected from F, Ci, Br, CN, OH, (C,-

35  Cyalkyl, (C,-C,)perflucroalkyl, (C,-C,)perfluoroalkoxy, (C,-C,)alkoxy and (Cs-Cg)cycloalkyloxy;
preferably CN, (C,-Cy)alkyl, amino, (C,-C,)alkyl-NH- and [(C;-C,)alkyl],-N-.
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preferred enbodi nents of the invention include those conpounds of fornula I
wherein Gis R5-, 10 wherein R is R-, wherein R is (C -C, 0)heteroaryl.
Anot her ewbadiosasné of the invention of interest to the inPEMIBOKIAFE t hose
compounds wherein Gis R5-, wherein R5 is R-, wherein R7 is (C6 C,0)aryl,
nore preferably phenyl. Enbodi nents of the invention wherein Gis -R5,
wherein RS is R- or R-(CC4)al kyl-0O; ifi¢tude those conmpounds wherein R
is (C-C o)heteroaryl selected fromthegroup consisting of 15 pyridyl,
furyl, pyrroyl, thienyl, isothiazolyl, imdazolyl, benzimdazolyl,
tetrazolyl, pyrazinyl, pyrimdyl, quinolyl, isoquinolyl, benzofuryl,

i sobenzof uryl, ben2gthemmdinentsyaf tiedivedtion inaldt Ybse compaindel e fgrmulag whinaip|G is
carbazolyl, i %gmggn)ﬂs,,ﬁ &8%-%{,1—@&13’&13] oI yl, benzthiazolyl or benzoxazol yl,

nor e preferably pyrid trlazole di azol e, oxazol e,
oxadi azol e, pyrr ol Ethsf emmdmiwf tfwnyﬁ@m mo@%ﬁ:‘lﬁOiﬁfCO@aMd% ¢ forulg)| HaeTE Saiby |

may optional | yRShmeﬁ%mbﬁsl rReL- a@<b¥0)1 RtBQS@ sm m»akrbcg -SHEBEN tsrgm s, 20 such as
fluoro, chloro, trifl uoromath%% % %% ’&CS% ")e‘@l Hy ¢ formula |
trifluoromethoxy, OHEf PEEFENEMR et & T '¥5.|| Ve Mppef S ortormuia

(C, - C, 0) het er aasryih Glﬂ(ﬁel:((iel!?”fi vrefet’ébtybmlé@d\ ;hetarernmgerydom B dshasrettiidsapbérein,

di azol es, oxazgl zo es I az pr bl

1,2, 4-triazol }72 silaléctecij(_ ougcorf)ssg f?a @%\%ﬁ%{? é 88§®£y| Cﬁ\lf(?\f@ dﬁ NH.,,

1, 3- di azol - 1- pérfluoiq( Qr@)dm]/ 3HYN-(SQL)-2- dﬂzl&t@fO)l yR8 NEEC=0)2- dKFﬁbdﬂ? =Q)= y| and
3- oxazol - 4-y, z I oxazQl of:- My, Hin- .sz&a,qilqz Z9b

3, 4- oxadi az‘g C]Z-O?/Im%?’j)l ?}Jefeféb% Whege‘FZR Iiét hi acz)o1 42 yI z?acnd 1, tﬁ(l az{)@R?

tional | §0 suﬁ@?ﬁ%%@%’%eﬁ%ﬂ th,,_N @f%qe;ﬁ . anmino, (C, -C4) aI kyl -

C -C4)alkyl]2-N Otr#aabﬁéfe%d deéc%éhts B 0é ervablbfy urwma@th(& con%)naiswlformmene

eferably ne er.oar

er
4 oxadi aoBPgPn CHS ST, REFEbY MR P T TR Ry Sators e
enbodi ment s oR® kRBeedteient lhegrouplcdnsdmwgtdﬁo}‘ee: LaNPCLogsycobikfl.dE 0l hetbroatyeanegi N G

is -Ro, Wher ﬁilve ﬁ(§15eterocy§'¥| l%o deepr{efR §eo( c%‘ ?our%s of gehrWentE)R %@Qgswl’%t'eﬂ RE g @S-t to

the present foSe C ounds wherein cont al ns

wherein RI5i sC(o)Iiste(OaU) entignalpsubgi@ted \@ﬂbZ)em-:-tpéV%WPﬁ“tlé?ﬂtﬁ in¢rRENdenty sl eted fieed on

any of the ripg, &b alRYfi OB capabl e of form ng an addltl onal bond by one

to three substltuenls |ndependently selected from 35

C4) al kyl, (C, - C4) peHel asferat Rypodipents @45‘?)@?’?’1“8%%'&11%@9?/9 CT@OU'@&)‘“&F‘KW‘? and

|(+ C3 Cg) E:)(/(C::I OaINKéf{HE&?/S ge_mfaffvaBsélfyra Ehefsr&ép@@naRrhtfgéHrorﬁﬁfhd’I@&X(% t-hgéb) ahdeyih- N
an a : 8

bCT) 1804 01068 Coniphs g‘ﬁewo%%ﬁﬁr@gs RSB e b A Fela ROy R

corrpoundszanf tsztrz)mIF& (BOWNE- ei RE-(80))$NRY-RE5R Wk 20,it, RR%)pNs(IR8)-O- H,8=£0F0)-(OIR°)-,

R8- ( C=0 - Cl 1 ven) bud b O\ of

formula | vvherel n&:gB?g\“{E? &@Klﬁé(r:e@ﬁ[\lgg Iign%j% %éb ?§&®8n§§% 620

R8- NH- (SQ2) - BF-O(R8))2 by RAR¥O)-- l\@r@ﬂa@rreqw@fpewrdé@f Beriheriitieresie oed Wfﬁ%%n R%is

i nvention inclygde \fihpse GUBRWRARyIObptoRAIPUsRshiuted with one to three substitutents

independently selected from halo or (C,-C,)alkoxy.

1,
1,
op
[ (
pr
1,

25 Other compounds of interest within the scope of the invention include those compounds
wherein G is R—~(CHR™)-, and R°® contains an R® group are those wherein R® is
(C,-C,p)heteroaryl, (C4-C,g)aryl or (C,-Cio)heterocyclyl,optionally substituted on any of the ring
carbon atoms capable of forming an additional bond by one to three substituents independently
selected from F, Cl, Br, CN, OH, (C,-C,)alkyl, (C,-C,)perfluoroalkyl, (C,-C,)perflucroalkoxy, (C;-

30 C,)alkoxy, and (C5-Cg)cycloalkyloxy; preferably (C,-C,)alkyl and (C,-C,)alkoxy.

Most preferred —R® substituents containing an R® group are RENH-(C=0)~(NR®)-,
(R®),NH~(C=0)-(NR®)-, R®0O-(C=0)-(NR®)- and R®-(C=0)-(NR®)-, more preferably wherein R® is
(C,-C,)alkyl, more preferably methyl.

Other embodiments of the present invention include those wherein A and B are

35  substituted on any of the ring carbon atoms capable of forming an additional bond by one or
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wherein Gis R6-(CHR1L3)P , preferably wherein p is an integer fromone to
six; are those wherein R6 is selected fromthe group consisting of

(C, - 4) alwergio347eC, - C4) al kynyl, -CN, -NO2, OH NH2, PCT/IB01/01953
perfluoro(C, -C4)al koxy, HZN-(SQ2)-, H2N-(C=0) -, R8-NH-(C=0O -, (R8)2-(C=0 -
and NH2 (C=O-(NR9)-,; preferably wherein R6 is -CN, OH NH2, H2N-(C=0O - or
NH2- (C=O) -(NR9)-; 10 nost preferably wher@n R6 is H2ZN-(C=0O - or -CN.

Q her preferred enbodi nents of the invention include those conpounds of
formula | wherein Gis R6-(CHR1I3)P , preferably wherein p is an integer
fromone to six; are those wherein R6 is selected fromthe group

consi sting of MoGs sapssienty | indeperpey) egiedtesaliRyl F. (@6, BC, OMhePlr darydalirthd(C-

(C -C o)heter @qé&hd&oalk%fb%@d))béﬁﬁﬁéaﬁ@xﬁwm}éﬂg@ Hh (é t@zdyaymrokpn are those

wherein R6 is eteroaryl o tlonall% substituted with zero to
t hree substi t ut ent Stehemprsierainal {iedypier Bgues Bese RIPGNG? offesmuled yagRIpR ' is
Ot her preferr ch cg JEhastigmBireteirdaid (0eClENeRBIkY Aiay BBE btdRally BO SdsREBPBLGHESO w‘o

f la | t
from one 15 SPESHlsn PRRgeaoTeraioir B hiar veth (e ety ColirhBieEto

R8- ( C, - C4) al kiRF-00periRBe(NHC, alkdRg) RNC -RBalSH-0-, RE{ ¢80~ ;NRS(RIN-( BER)-0)-(NRY)-,

PN (0 - (B S R TP a0 g R B gfsoar. -on. o
R8O ( C=0) - (N@O@F@m@:@fwm RS- (C—O) O, R8- 0(0_0)- and R8-(C=0)-.

More preferred Cow%bmmérhgeoﬂm%h&nnmo% tm@%gmymﬁe@bfnorﬁ@au Sherein R’
-(C -CG4)al kyl or ycycloal kyl optionally substituted with one to three

subst it ut é‘ht sis (Rﬁdeﬁ%hoeé‘ﬁtnl iy arg @feéﬁrt feyp ??eotﬁt?i‘aleﬁfhopr iy iederenpeaiviesiested BN Benher
conpounds of pmRbekcesdstivg bhhdlo,tke SCPPgaldhyl he-C puem i RO petudacl-09sexy,

ds wh i s, R6-( 3P, i _ .oug, are th
Coer o s R R B P NG cuP D T ORI R ST hose
(C, - C, 0) het er 06| (RF).-BC+@RBIRY RE6h 431 e &*-(HO,ANR)P¥-(3k. -ENNRF-(Ceal-IFrD-
hdependont 1 (G0N ST G2 Wiar i ix REL RGN b AERBHORLY bo'GRLS
(C, - C4) peit§ | utheoaydggen aod:ansoar)ep@rtfon@émbaﬂ q@&dﬁ (Q@up eclt centa@lowmge bepddo @C3
C8) cycl oal kyl Qa¥roatBheifr &lh Y3 G&nd%@éﬂﬂylse@&gd érs}n &4 @Uﬂf@&%istlrh\é)@ft hyefREerred

-R6 substi tuent s cont ainin are )&I
(R8) 2NH- (C=0) D?@O) (C¢ Rls{@/f'oa'éﬁd @80(0 @503 R@f)d n%waetﬁﬁo@f%(} abl y
wherein Re i 8whér@n e@éf) & kgl berapn@qaw eibefitatal wy raee hykhreﬁdbeurtutemtboﬁemﬂérslyof

the present invention ncI ude A and B ted on
any of the riM ecéezgrfbo(‘i’h 51968 Cg'ésb B? 8}/\{8% sé?r%ynﬁmgﬁ ac% G dﬁaéﬁy gdnd By Bne
or  SUBSTROTUTE , SHRER-NHRULE Z@FIWDT\GNGO?&MI%(@@IC&@GBIWOI@% )hetdr@amicang (C1

substituents bn&&%ﬁﬁgﬁm\%%reﬁﬁ ;a Jug n&:\a’uy % ’taker@%geﬁe—" W|(hQR“' Qélf)m@rl gyl
(C, - C4)perfl ubroa %per gl ci(poxy, ?C C4) al koxy and
C8) cycl oal kyl tseg.to eighierengginddingeent s of the invention include those
conmpounds of for mibgel erfd8HRHE ofthe InSention include those compounds of formula | wherein R is
(R?),n4-(C), 1 is an integer from one to ten; at least one R? is independently selected from the
25 group consisting of R, R3-O-, R*-(C=0)-0-, RS-, R*-(S=0)., R*SO,)-, (R’),N-,
R3-(SO,)-(NR%-, R*-NH-(SO,)-, (R*,N-(SO,)-, R*(C=0)-(NR*)-, R*-0-(C=0)- and R*(C=0)-;
and each R® is independently selected from the group consisting of hydrogen and (C,-C,)alky};
wherein each R® (C,-C,)alkyl moiety may be optionally substituted by one to three
substitutents independently selected from the group consisting of halo, hydroxy, amino, -CN,
30  (C,-C,)alkyl, (C,-C,)alkoxy, (C-C,)aikyl-NH-, [(C,-C,)alkyl],-N- (Cs-Cyolaryl, (C5-Cg)eycloalkyl,
(C,-Cyo)heteroaryl and (C,-C,,)heterocyclyl; wherein said R® group may optionally be taken
together with R* to form a three to eight membered ring.
Other embodiments of the invention include those compounds of formuta | wherein R is
(R®)50e1-(C)y-, N is an integer from one to ten; and each R? is independently selected from the

35  group consisting of hydrogen, halo, (C,-C,)alkyl, R* and R*-O-.
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(C C8)cycloal kyl wherein said (C3 C8)cycloal kyl may al so optionally be
substituted by one to two 5 substituents independently selected from hal o,
(C, - C4) alwgloz/084226 C4) al kenyl , (C,-C4)al kynyl, R3-, R3-0O, PCT/IB01/01953
perfluoro(C, -C4)al koxy, R3-(C -C)alkyl-O, R3-(C=O-0, -N®2, (R3)2N,
R3-(C=O-(NR4)-, R3-S-, R3-(S=O -, R3-(S2)-, R3-(SO2)-(NR4)-

R3-NH (S02)-, (R3)2N-(S2)-, -CN, R3-(COL; R3-O(C=0- and

(R3)2N- (C=0)-. Ot her enbodi nents of the invention include those conpounds
of formula I wherein Rl 10 is (R2)2n,.,-(CQn- and n is an integer fromone
to ten; each R2 is independently selected fromthe group consisting of

hal 0, R3-, (C, -C4) &ltheeayppodinents dahednvepiinplinclupg those cqmmesindg of B(neila e esdikojey
R3-(C=0 - O, Gﬁ@)oth'e@Cau@ edeh R*idNRde &Eﬁﬂlg%lectwﬁéﬁ% réMnsnstmg of |gédrogsen

R3- (C=0) - (NR4) R3q; h Q- @&‘ (F% NR4)-
R3- (S@) )1(% )/l whergify eagshRY (@té))alkyl ﬁ@le@m%mmloﬁﬂs%%)ﬁgwb(m
wher ei n not MEHr&e idbaiﬂutérlﬂﬁ eﬂeﬁnd@‘aly delbRlesudds thetgiidtedndidify benald, RRiroxdparhiR@n

hyd d aqy I

bond fo a o hetebodt e aha e e eg | ErcablEhfontl e akba T ndlar oup
consi sting of Chydtaatein(C,- %&E)et@ﬂ%rﬂlahvm Q. Peetepayplar yl , ( C3- C5) cycl oal kyl

(C -C o)heteroaryl O%{EQe&&dn%n@J?%%\Bﬁ%ﬁl %‘ude th\%leeéo gg?nﬁg%ﬁo%emepe% nis

optionally substituted % one hree substi tut ent
sel ected fronPihe Hiegupn Wél%t‘ﬁ ﬁ@eR?ﬂdQﬁ‘éY geleqigrdiranx jhe %@ﬁpn@nﬁst@&l of hydrogen

(C -C4)al kyl, af ?;E@Mkmﬂé/rem%@leﬁg oridarakkyl) alk\yﬁ‘gvou{) G&ubgﬂﬂt@& ky hdié. Hydroxy,
(06-C, 0)ar cl oal k Co)heteroary
. o) het or &ty cPYID. e i 18I B Fo i oy B Tk EnColog Rer

with R4 to focg;n;a:loamhr(@e-d;omweear@injzl aﬁ@((bexmbtdrodygw Q her enrbodl ments of the
i nvention include t()h%% gm o lfls &%I'fe mvenpon lnciu%e those conlponfngagg florgwgﬂ lﬁ@e eén nis

(R2)2n+,-(Qam, nis an om one
i ndependent | yorsaelaecttee@ R%I@mdemdeﬂﬁ sglecdap froorisd roim gpneiktin@3oef hydRBge®-gnd (C;-

533 (NIE:F_(OSQ? B?a 1wr%3elﬁsa't'@ast o:%g'Ré 3@2%& iﬁ%ﬁijégé&) fug)g g_ld M%)ks&é?

and each i 64 ?'hﬂ@‘ﬁbn@fé&ﬂ kg2t ed fromthe group consisting of hydrogen

and (C, -C4)al kyl; oweeesbdireaeorfidd Iﬁ&;nnmmdléyrhos@%rﬁ;sownm ieuaRtineRal Aty
substituted bP/ one to threﬁg1 substi t ut egtﬁ mdegend I& sel ected fromthe
group consi st [°AY fafd TydPeRy'S Grtrnd™- ErCarqatyl ¢y Giolbgieroanyt or (Cr-

(C, -C4)al koxwa(h@tef(ﬁﬂ()I)a,l vlﬂ},eielri\lk'éch Of £ R%L&)b h}ébeoMonél@@ulﬁét@)a’ﬂil’bﬂone {oGkree

CR:S,) ;?’g{]galmg;l Oubtslgt(%%ﬁntls I|n %endgt{%as%%ct{agpro ('th%’ grg%ip,? om%%:uengg%?gaqo yhygroF%%rgglo?OC?\g: ght
menber ed 29 ng(C O laiky!, @wﬁalﬂiikn‘an((‘sl CafalklyhféH1 niCe Rt albylliNa (Fatftldayh 65 € corigpiuhnds

of fornmula I y@@ﬁfge@ergea’lry,laﬁd (é I@%)gagm?y(c@ am, nis an integer fromone to

ten; and each I's 1 ndependent ected fromthe 35 group consi sting of
hydr ogen, hal o, (CMD 2PKSA R IR -CaRt o154 alkglumSTHPTRIFFEDISHEETERULE 26) WO
02/ 034726 PCT/ 1801meﬂe9;>5§erreule%m§sdha§ oftRdRENIRNASudR compRInENMEsHLAN, iHfdinide
those Conpoungsox;?gfen f\Pls rgli)lond ox;‘/g\ﬁgr?rs%llfur EHZ- >S0,, -OCH,- or -CH,0-; R is (R?)5,,1-(C)y, 1 is
25 one; and each R? is independently selected from the group consisting of hydrogen and
(C,-C,alkyl; wherein at least one R® (C,-C,)alkyl group is substituted by (C,-C,)alkoxy,
(C,-C,)alkyl-NH- or [(C,-C,)alkyl],-N-
Most preferred compounds of the invention include those wherein X is oxygen; Y is
oxygen; A and B are each independently optionally substituted phenyl; G is optionally substituted
30  phenyl and R' is (R%),.,-(C),-, n is one; each R? is independently selected from the group
consisting of hydrogen, (C,-C,)alkyl, R>- and R*-O- and each R® is independently selected from
the group consisting of hydrogen and (C,-C,)alkyl; wherein one R® (C,-C,)alkyl group is
substituted by (C,-C,)alkoxy.
Other most preferred compounds of the invention include those wherein X is oxygen; Y

35 is oxygen; and A and B are each optionally substituted phenyl; G is optionally substituted (C,

C,o)heteroaryl and R' is (R®),,,,-(C),-, n is one; each R? is independently selected from the

SUBSTITUTE SHEET (RULE 26)



one to three; and each R3 is independently selected fromthe group
consisting of hydrogen and (C, -C4)al kyl; wherein each R3 (C, -C4)al kyl

noi ety nmesyOlwe/oayieé onal | y substituted by one to three subPCIIBOKIDS3

i ndependently selected fromthe group consisting of halo, hydroxy, am no, 5
-CN, (C -C)alkyl, (C -C4)alkoxy, (C-C)alkyl-NH, [(Cl-CA)alkyl]2 N (C6
C p)aryl, (C3- CB)cycloal kyl, (C -C, 0)hetetwaryl and (C, -C, o) heterocyclyl.
Q her enbodi nents of the invention include those conpounds of formula I
wherein nis one to three; and each R3 is independently selected fromthe
group consi sting of hydrogen and (C,-C4)al kyl; wherein at |east one R3

(C, -C4)al kyl ggrouppcinsisingbst fivdiewed (By-Chalkyd, Rhyedd d%yQ- 4@ eavhn®® is- @gpendently

C -C4)al kyl | | |
G oyaryt, (3 et pare i nibadina (I CRISHIALEK SR I e LT
Qt her enbodi mediew @ﬁut{swgtepgy,@ﬂ@ FfOWncI ude those corrpounds of fornula |

wherein n is one;, ane rﬁﬁ@bre%%e@ &m&@t&%ﬂﬂsih%rmoﬁt%!:l@@ettﬁ&efv&h@mnw@ogig@hlp{
consi sti ng of hﬁdro en and wherein at | eas

(C -C4)al kyl dF Bige? &g et éta[ﬁ gh B@}'O(‘%éy SebpfilytadpRgnyt (s 09&@8@4%?%3}?@ fQet. |
or [(C, dC4) fal Fqsbdlaoﬁkyl afll REs (R?ﬁ,bp(d)l) FI'ETH @neoéach fRelsllrmé@é‘lﬁjerlO sblBEd e thd 1986
conpounds of far wher ef sai

C, gﬁj aryl, (C3- 08%3 m%P JyHiog ({]&a)a&yl )53’{ ar‘%')fj e%% '% & '”d%’e(}é{%ﬁ}f %ei??fg%?dlfcm ;
wherei n each dfe QB:IUd dRBsigfing Lap Siydragenbenco st iaklll yhenelstriet Bt €2l-G)elkgingrotm is

three substityhanhsy gyr(@e@sg]g&?t |y selected fromthe group consisting of
hal o, hydroxy, am no, "- C -C4)al kyl, (C,-C4)alkoxy

(C -C4)al KYI - NH-, [Nt pefrad k9TRoEnds. of tesingengyminglide hoss @@r@ryeq inakyoph;, Y is

(C -C o)heteraa Qél'\ arﬂJdA(aGd HaR) &ih & FﬂﬁMﬁy: ydbsttlt%{@(ﬁ %hQ{yﬁf@rlél;/Ed—(a-leb?and R is
era et Nox . re r erred

(C, -C4)al koxy( t_pre

conpounds of t(%lézmﬂ ﬁ%)erﬂ ¥8ﬂe eﬁ‘?] R de PRSI RS eped e mflgéPUP CORBTENTAT Aydrogens

(()Xy)gen, Y(i )S aChopaliyl, B yeme RE-Os arld atich R? &%epenﬁ&@&;eb&ﬁﬂgﬂom @e gr@?pi%@lsmtlﬁ? of S

R2) 2n+, - (O a i S i .ndepen el ecte rom

t he group cong{:y St enng%gt(g‘ny“ga bwﬁeraeﬁd)n?% ﬁz(’ﬁ%‘%lk%'ﬁm Eg tgdat? Ve QF' e R3

(C, - C4) al K¢l gr oup Srscitupsieiredtosuolyyds G Iaalrksnchted fi(o@, th&Sdrpag dopbistNigof:or

%grelc;t) «)a(l .kZ' L%S&? erosxp@ﬁg% r[@a-tﬁa%)wlgﬁg §)- mﬁoiyﬂecfﬁmal%mmlme those

%ﬁ)t i om(alRl2 312532.542 ;Qt} &r@#tfpﬂ%éﬁwwﬁ g2 gﬁgb%wrvgéﬁrm%ﬁhqnffvéﬂher?&/}lﬁw??me an?h
is n igR8;, N i s one; eac is independently selected fromthe

group consisting of_h e and each R3 is

i ndependent |y sel e@f@ﬁ'ﬁxg%y' %gf @%ﬁﬁthélo%%ﬁohﬁylbf’heﬁ'?’&’ﬂ BB ARy Midine-

(C -C4) al kyl ; 2veerienen one R3 (C, -C4)al kyl group is substituted by

(C, - C4)a|koxy Clhr t ounds, of the enti.o | ude

t hose wherein X i s%oﬁgz)g; 2-%%§(§%t'|"1ﬁ8228r6px0 hexah r%\pg'rﬂd'ﬁg %Xy é’ﬂe ptionally

substituted phesyl)peCaiesitdpt i onal |y substl t ut ed (C - C o) het eroaryl and R

ist B(S _Fr<|2)n2JT _ SH(E CEJ)Tn( s Etr%xgvaﬁyl - EAC0-BelnsI-thiBARRSH IRk -pREl R inin e Batehe
trione;

25 5-(2-Ethoxy-ethyl)-5-{4-[4-(1H-pyrazol-3-yl)-phenoxy]-phenoxy}-pyrimidine-2,4,6-

trione;
5-(2-Ethoxy-ethyl)-5-[4-(4-oxazol-5-yl-phenoxy)-phenoxy]-pyrimidine-2,4,6-trione; and
5-(2-Ethoxy-ethyl)-5-[4-(4-pyrimidin-4-yl-phenoxy)-phenoxy}-pyrimidine-2,4,6-trione
or pharmaceutically acceptable salts thereof.

30 Other compounds of the invention include:
5-[4-(Biphenyl-4-yloxy)-phenoxy]-5-(2-ethoxy-ethyl)-pyrimidine-2,4,6-trione;
5-[4-(Biphenyi-3-yloxy)-phenoxy}-5-(2-ethoxy-ethyi)-pyrimidine-2,4,6-trione;
N-(3-{4-[5-(2-Ethoxy-ethyl)-2,4,6-trioxo-hexahydro-pyrimidin-5-yloxy]-phenoxy}-

phenyl)-acetamide;

35 5-(2-Ethoxy-ethyl)-5-[4-(4-[1,3,4]oxadiazol-2-yl-phenoxy)-phenoxy]-pyrimidine-2,4,6-

trione;
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WO 02/ 034726 PCT/1B01/01953 -14 group consisting of hydrogen,
(Cl-A4)alkyl, R3- and R3-O and each R3 is independently selected fromthe
group conwpgriodg2e€f hydrogen and (Cl-C4)al kyl; wherei n on®CRAB(GH9$34) al kyl
group is substituted by (Cl-C4)al koxy. Qther nore preferred conpounds of
the invention include those wherein X is oxygen; Y 5 is oxygen; and A and
B are each optionally substituted phenyl;-'&is optionally substituted (C3
CB)cycloalkyl and R is (R2)2n+1-(Cn-, n is one; each R2 is independently
sel ected fromthe group consisting of hydrogen, (Cl-C4)alkyl, R3- and
R3-O and each R3 is independently selected from the group consisting of
hydr ogen and ( Cl- C@)(&‘IEWFY et EP- é‘ré -[bAdltrRzoH(1ei-Pippa Hehenogyldypmidige-2,4,6-
substituted byjdn&l- C4)al koxy. 10 l\/bst preferred corrpounds of the invention
i ncl ude those wherein Xis o tX)% is and A and B are each
optional l'y substit gi&d-REAPP! @h?@xﬁﬁ’hf Fi%f)g@ 4oy RN BIMiGEEHEAI0R) am
R |d S one; e?ch R2) bg2-Emdepengpaid-o- lrSlGéZbG’(-?Ithferﬁcﬁm pHaR0FT-Otiphi54 triong  Of

ydr ogen, Cl-4

sel ected ffom t he glr' St %[56 [ strllogi’“etr@?(%g}e tﬂoxﬁrh(%a Hdrgr?éﬁr"f"eff%d@%g%{?&woxy%her ei n
one R3 (Cl- Apeaidybcagarade i s substituted by (Cl- C4) al koxy. 15 Specific
preferred Cormoundﬁﬁ Ecg{mk%m 28 o%;aqagdrt) Mhiie ﬁx?fé&eﬁ%}s'ﬁ' ng of:

5- (2- Et hoxy- et hyl) phen xy) eno yrinmdine-2, 4, 6-
trione: benzamide;

5- (2- Et hoxy- et hyl ) 25a{# el éiné 1 VA 6-#ibkdExaR Alo-piridhld- RN R RNNEho RS L-pyr
i mdine- 246tr|oﬁ{e{[g %tﬁ)ggyethyl) Sé‘?ﬁ -(1- melﬂ)&?is W@W

H pyr azol 19 yﬁ)caﬁgﬂ'éﬁﬁ't?xy] phenoxy} pyri m di ne- 20 2,4,6-trione;

5- (4-{4-[ 5- (2- Et hosyz-athbyl-gthyl)- ag46(4¢rrretr@x&um@vya¢mdds>@) phenbsy-gyrimidingtd 88y ] - pheno
xy}- phenyl) - Fent anenitrile;

5-(2- Et hoxy-e hy?) 5-{4-[4-(2-nmet hyl -t hiazol -4-yl)-phenoxy] - phenoxy}-pyri m
di ne-2, 4, 6- t ri one4-{25-@-HixEehpxy.46ttitinxbheshydropyriniidin-5-yloxy]-phenoxy}-N-methyl-

H pyrazol - [)%1 Fmﬁgoxy] phenoxy} - pyri m di ne-2,4,6- trione;
5-(2-Et hox [ 4- oxazol - 5- yl - phenox ) phenoxyl pyrimdine-2,4,6-t
ri one; an 4-{4-[5-(2-Ethoxy-ethyl)-2,4,6-trioxo-hexahydro-pyrimidin-5-yloxy}-phenoxy}-N,N-

5- (2- Et hoxy- efimgln)rbentnidét- pyri m di n- 4-yl - phenoxy) - phenoxy] - pyri mi di ne- 2, 4,

6-trione or pharrra eu ically acceptable salts thereof. 30 O her corrpounds
of the invention | 8xy eth)X) 5-[4-(4-oxazol-4-yl-phenoxy)-phenoxy]-pyrimidine-2,4,6-trione;

5 [ 4- ( Bi phenyl - 4- yb-gap)(5{orestopaninSH (324 @k tiaxor2 g -birénoxyyphemox g 33@-ethody-6- t r i one

5 [ 4- (Bi phenyFthg) {f)mm'd'r)e BhHE trlOn?/] 5-(2-ethoxy-ethyl)-pyrimdine-2,4,6-trione
5-(2- Ethoxy ethyl)-5-[4-(4-pyrrol-1-yl-phenoxy)-phenoxy]-pyrimidine-2,4,6- trlone

N- (3-{4- [5 (2-Et h0§¥2 %B%J atfiyD-Ha §2-{4-h XA NS XBINAL Q- PN T Arh &l Psrer il 2XY ] - pheno
xy}- phenyl) - acetd? nd 4 5t
pyrimidin rione;

5-(2-Ethoxy-ethyl)-5-{4-[4-(5-methyl-isoxazol-3-yl)-phenoxy]-phenoxy}-pyrimidine-
2.,4,6-trione;
25 5-(2-Ethoxy-ethyl)-5-[4-(6-fluoro-biphenyl-3-yloxy)-phenoxy]-pyrimidine-2,4,6-trione;
2-(4-{4-[5-(2-Ethoxy-ethyl)-2,4,6-trioxo-hexahydro-pyrimidin-5-yloxy]-phenoxy}-
phenyl)-acetamide;
5-(2-Ethoxy-ethyl)-5-[4-(4-[1,2,4]triazol-4-yl-phenoxy)-phenoxy]-pyrimidine-2,4,6-
trione
30 5-[4-(4-Cyclopentyl-phenoxy)-phenoxy]-5-(2-ethoxy-ethyl)-pyrimidine-2,4,6-trione;
5-[4-(4-Cyclohexyl-phenoxy)-phenoxy]-5-(2-ethoxy-ethyl)-pyrimidine-2,4,6-trione;
N-[2-(4-{4-[5-(2-Ethoxy-ethyl)-2,4,6-trioxo-hexahydro-pyrimidin-5-yloxy]-phenoxy}-
phenyl)-ethyl]-acetamide;
5-(2-Ethoxy-ethyl)-5-{4-[4-(4H-[1,2 4]triazol-3-yl)-phenoxy]-phenoxy}-pyrimidine-2,4,6-
35  trione;

5-(2-Ethoxy-ethyl)-5-[4-(4-hydroxymethyl-phenoxy)-phenoxy]-pyrimidine-2,4,6-trione;
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35

5-(2-Et hoxy-ethyl)-5-14-(4-[1, 3, 4] oxadi azol - 2-yl - phenoxy) - phenoxy] - pyri m di
ne- 2, 4, 6-wori2oswy26 SUBSTI TUTE SHEET ( RULE 26) WO 02/ 034726 pRCIBA1B093301953
-15

5-(2-Ethoxy-ethyl)-5-[14-(4-[1,2,4]triazol -1-yl-phenoxy) - phenoxy] - pyri m di ne
-2,4,6- trione; -16-

5-[4- (4- Am nomet hyl - phenoxy) - phenoxy] - 5- ( 2- et hoxy- et hyl ) - pyri m di ne- 2, 4, 6-t
ri one;

-5t I(’ IZOEtehOXy ethyl)- ?(4 Eth xy ethyl 58'{%1%, 25 éthI 1p3h4 Q)E)a)c(j}ga)zol%hﬁ)np%)ér%/gxy %ELoTy}dl ne-2,4,6
N (4-{4-[5-(2- ;F;Inh‘(m}é-ﬂb-}flo)weZ 4, 6-tri oxo- hexahydro-pyri m di n-5-yl oxy] - pheno
Xy}- benzyl)-acetanjde:, 4- - (,2- xy- et hyl

)-2,4,6-trioxo- hexg?ﬁ %;Sé%*h%ﬁ%%w%?gf 0%9‘}‘9%%‘?{8'%’}@”'%’éﬁ?éﬂipﬁ‘:éfoxy}'

4' - {4 [ 5-(2-Et ﬂrﬂﬂxW)r%thM)bUB/,ralmﬁe;t ri oxo- hexahydr o- pyri m di n- 5-yl oxy] - phenoxy

}- bgpgfﬂgi( é?hAfl cap ri %rc,gq[ hélr%? 2fe(t)hnox ethKI %613(6 -trioxor hexah))(/dr -p rlmldm Sdlloxg 2.4
y- y y y)-
, 6- trione; phenoxy} benzylamlde

4-{4-[5-(2-Et hoxy- 4. l’?yét%ox% efhy -5t 4 QKR H XABYHLR) PREAH Dy Anamy b AsvlisRhenoxy }

-N-net hyl - benzam de;
4-{4-[ 5- ( 2- Et hoxy- ewﬂ; o-92-Rthgxvreihydixot frdiexmeeBY Y PY iR -FryBxgHPbspFsphenoxy}
-N, N- di net hylbdagmzeobutyesmide;

5-(2- Ethoxyy et 1)~ §rf 645 2330k a) s RUSSRE PSRN s Y ety 2 4. 6

5-{4-[ 4- (5- D renhytanethoytace®miteoxadi azol - 2- yl ) - phenoxy] - phenoxy} - 5- (2- et ho
xy- ethyl)-pyrim diderdulndalb ) e

5- (2- Et hoxy- et hyl )-(%}-%o u?m Syr r@?gﬁ'd %O(%%gneég(oy b“ﬁ%%’é‘fy 'Oxﬁyhfexarﬁ'ccjﬁ rﬁ)(\ér-'rﬁ'fj'ﬂ, 6-t
ri one; 5-yloxy] phenoxy benzylamide;

5-(2-Et hoxy ethyl) @(4{4 [6-fo-ERoNyRiinl2; 4 diridx M QX R @B - S ibsyRRihexy - Phenox

rim,
y} 5- ( 2p>ét hox. %‘TQTyﬁ QS'“?thYI%HWfa@'dr?et hyl - i soxazol - 3-yi ) - phenoxy] - phenoxy} - pyri m

i di ne- 2,4, 6 t r i oneN-(42@-[5-(2-Ethoxy-ethyl)-2,4,6-trioxo-hexahydro-pyrimidin-5-yloxyl- phenoxy}-

5-(2-Et hoxy et hxzy})_p%pnona&%efl uor o- bi phenyl - 3-yl oxy) - phenoxy] - pyri m di ne-2, 4
, 6-trione;

2- (4-{ 4- [ 5- (2- Et hoy2€ittmyd-pthg)-A- St métp 8- h@ximkydinzol- Pyl pheriody rphBrox)loxy] - pheno

xy}- phenyl)- "’bﬁ |@|me QQG trione
5- (2- Et hoxy-ethyl)-5-14-(4-]1,2,4]triazol - phenoxy) - Phenoxy] pyri m di ne
-2,4,6- trR i\gone 30 5-(2-Ethoxy-e yl)-5-{4-[3-methyl-4-(5- me hyl 1 ,3,4]oxadiazol-2-yl)-phenoxy}-

5- [4 (4- Cycl opasio)=mh@resy)+ ohienoxy] - 5- (2- et hoxy-et hyl ) - pyri m di ne- 2, 4, 6-t
ri one;

5-[ 4- (4- Cycl ohexy! SHRENSRYFHY kR A B0 - RPeNgRY -PEEMRIVPY D IR R diBER®: 4, 6-t r

i one; 5-(2-Ethoxy-ethyl)-5-{4-[3-methyl-4-(1H-pyrazol-4-yl)-phenoxy]-phenoxy}-pyrimidine-
2,4,6-trione;
25 5-(2-Ethoxy-ethyl)-5-{4-[3-methyl-4-(1-methyl-1H-pyrazol-4-yl)-phenoxy]-phenoxy}-
pyrimidine-2,4,6-trione;
5-(2-Ethoxy-ethyl)-5-{4-[4-(1H-pyrazol-4-yl)-phenoxy]-phenoxy}-pyrimidine-2,4,6-
trione;
1-(4-{4-[5-(2-Ethoxy-ethyl)-2,4,6-trioxo-hexahydro-pyrimidin-5-yloxy}-phenoxy}-
30  benzyl)-3-methyl-urea;
5-(2-Ethoxy-ethyl)-5-[4-(3-fluoro-4-[1,3,4]oxadiazol-2-yl-phenoxy)-phenoxy]-
pyrimidine-2,4,6-trione;
5-(2-Ethoxy-ethyl)-5-{4-[3-fluoro-4-(5-methyl-[1,3,4]oxadiazol-2-yl)-phenoxy]-
phenoxy}-pyrimidine-2,4,6-trione;
35 5-{4-[3-Fluoro-4-(5-methyl-[1,3,4]oxadiazol-2-yl)-phenoxy]-phenoxy}-5-(tetrahydro-
furan-3-yl)-pyrimidine-2,4,6-trione;
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N-[2-(4-{4-[5-(2-Ethoxy-ethyl)-2,4,6-trioxo-hexahydro-pyrim din-5-yl oxy]-ph
enoxy}- phenyl)-ethyl]-acetam de;

5- (2- Et howg-oewobyRg - 5-{4-[4- (4H[ 1, 2, 4] tri azol - 3-yl ) - phenoPgTARIINO33y } - pyri m
idine-2,4,6- 35 trione;

5-(2- Ethoxy et hyl ) - 5-[4- (4- hydr oxynet hyl - phenoxy) - phenoxy] - pyri m di ne-2, 4,6
-trione; SUBSTI TUTE SHEET (RULE 26) WD 021034726 PCT/1B01/01953 -16

5- (2- Et hoxy-ethyl)-5-{4-[4-(5-ethyl-[1, 3, 4] oxadi azol - 2-yl ) - phenoxy] - phenoxy
}- pyrimdine-2,4,6- trione

N-(4-{4-[5-(2- Ethox 6-tri oxo- hexahydro-pyri m di n-5-yl oxy] - pheno
xy}- benzyl) - 3- met wawmethg [Patexpsisee-2adrrienoxyl-phenoxy}-5-(tetrahydro-

4-{4-[5-(2-et haw= mmwr.hd&e@ﬁ@}rroh@xo hexahydr o- pyri m di n- 5-yl oxy] -
phenoxy} - benzyl am

5- (2- Et hoxy- et hyl )q§{4 (Y emi LS dloxadiaze- S H EPREROY - Bra Rk F 1 e Bs iR apméy; 4, 6-

trione; pyrimidine-2,4,6-trione;

)Izl;é 4- f)gn[Z)S/I § _2| SEE)B(J;@/(#‘; héll{/!gth 61 39 oxadla PZ J/]?p Xxyﬁ &e%gxyl} g‘(tegreﬂ\ygro pyr%)rg-%]-yl pheno

N-(4-{4-[5- (ZIEWMGMyQéﬁhW$0&2 4, 6-trioxo- hexahydro-pyrim di n-5-yl oxy] - pheno
X benzyl) - 2- net

4y% 4-[5- (32/ )et hoxy - 25'[0{;3{3{4 wﬁétﬂﬁ‘éqg Flllo%ogéz 122)"('% ﬁ@{ygw&yg glgfrﬁydro -pyran-2

5-yl oxy] - phend’i(%myﬁé’dﬂrwd@mzd“eﬁ -trione;

N-(4-{4-[5-(2-E hO)GY{ﬂ%J tazruém@ #3 ﬁ]Dt(édlaQ?SICQ')h%hU)g]' SreRYA-Bl ey RoYirAxy] - pheno
xy}- 15 be zylyﬁeﬁgge %/\ ut ram

N- (4-{4-[ 5" Py HVF? WO@Btrloxo hexahydr o- pyri mi di n- 5-yl oxy] - pheno
xy}- benzyl ) pr opi GAa3-diaoro-4- (5 methyl-[1,3,4]oxadiazol-2-yl)- phenoxy] phenoxy}-5-(tetrahydro-

?-éirFLPS?%ee Q%L%yé%933§%5€§%h¥uﬁtﬂél,3 4] oxadi azol - 2-yl - phenoxy) - phenoxy]
5- ( 2- Et hoxy- et hyl ) S54{&MpByIretshydth i1 B4 pediagdl-2fyl)phenoxyl-phenoxy}-5-(tetrahydro-

3, 4] oxadi azol pyrim dine-2,4,6-trione;
5-(2- Ethoxg e?ﬁ??%»m%ggn?%¥%dwgg%Qﬁﬁ¥%[ henoxy) phenoxy] pyri m di ne-2, 4, 6-

trione: ( 2- Et hO)?y(4 eﬁvl § OX- @gr_p[ngmr?e)tlrﬁgﬂpylm @1 [1,3,4]oxadiazol-2-yl-phenoxy)-
H pyrazol - 4- ybha@h@@@mybmphempmy&;pyrlnldlne-_2 4, 6- trlo?e 55 henoxy] - phe
e ) G R s T A Ly
H- pyr azol - 4- ypherpkgponyitinpRarmaiyle: pyri m di ne-2, 4, 6- trione;
N-Isopropyl-2-{5-[4-(4-[1,3,4]oxadiazol-2-yl-phenoxy)-phenoxy]-2,4,8-trioxo-
20  hexahydro-pyrimidin-5-yl}-acetamide;
N-(2-{5-[4-(4-[1,3,4]Oxadiazol-2-yl-phenoxy)-phenoxy]-2,4,6-trioxo-hexahydro-
pyrimidin-5-yl}-ethyl}-isobutyramide;
5-{4-[4-(5-Methyi-[1,3,4]oxadiazol-2-yl)}-phenoxy]-phenoxy}-5-pyridin-2-ylImethyl-
pyrimidine-2,4,6-trione;
25 5-{4-[4-(5-Methyl-[1,3,4]oxadiazol-2-yl)-phenoxy]-phenoxy}-5-pyridin-3-yimethyl-
pyrimidine-2,4,6-trione;
5-{4-[4-(5-Methyl-[1,3,4]oxadiazol-2-yl)-phenoxy]-phenoxy}-5-pyridin-4-ylmethyl-
pyrimidine-2,4,6-trione;
5-{4-[6-(5-Methyl-[1,3,4]oxadiazol-2-yl)-pyridin-3-yloxy]-phenoxy}-5-(tetrahydro-furan-
30  2-ylmethyl)-pyrimidine-2,4,6-trione;
5-[4-(4-Oxazol-2-yl-phenoxy)-phenoxy]-5-(tetrahydro-furan-2-yimethyl)-pyrimidine-
2,4,6-trione;
5-{4-[4-(2-Oxo-pyrrolidin-1-ylmethyl)-phenoxy]-phenoxy}-5-(tetrahydro-furan-2-
yimethyl)-pyrimidine-2,4,6-trione;
35 Cyclobutanecarboxylic acid 4-{4-[2,4 6-trioxo-5-(tetrahydro-furan-2-ylmethyl)-
hexahydro-pyrimidin-5-yloxy]-phenoxy}-benzylamide;
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1- (4-{4-[5-(2-Ethoxy-ethyl )-2,4,6-trioxo-hexahydro-pyrim

i di n-5-yl oxy] - phenoxy}- 30 benzyl)-3-net hyl -urea,;

5- (2- Et howg-oewbykg - 5-[ 4- (3-fl uoro-4-[1, 3, 4] oxadi azol - 2- y| PoNgBaxyYsjphenoxy]
- pyrimdine-2,4,6-trione;

5- (2- Et hoxy- ethyl) 5-{4-[3-fluoro-4-(5-nethyl-[1, 3, 4] oxad

i azol - 2-yl ) - phenoxy] - phenoxy}-pyrim di ne='8;4, 6-trione; 35
5-{4-[3-Fluoro-4-(5-methyl -[1, 3, 4] oxadi azol - 2-yl ) - phenoxy] - phenoxy}-5-(tetr
ahydro- furan-3-yl)-pyrimdine-2,4,6-trione; SUBSTI TUTE SHEET (RULE 26) WO
02/ 034726 PCT/1B01/01953 -17

5- { 4- [ 3- Fl uor o- 4- ( S:#rEt Ry pzo-1-yietyphgaparehenoxy b telerofypo-gieiesny)3 - 5- (tetr
ahydro- pyrany Wybh&gy@umygine 2,4, 6 trione

5-{4-[4-(5-Methyl dlazol

henoxy henoxy} - 5 tetrah dro-fu
ran-3-yl)- pyrimni dl?‘l%" [ﬁé& V' 18ﬁ]§”‘a 28 %g Q‘P”?@’l R)Eqﬂ P2 61”'0 -nexanyaro-
3, 4]oxad|azolpawm&mﬁgnalﬂkyﬁmphenoxy} 5- (tetrahydro-pyran-3-yl) -

pyrlmdlne 2,4,6-tr
Y L (52Nt hyl - (T a4 sl P SRR P 4 81 %Ry dr o- py
ran-2- yl met hpelahpdre-pyrindding-yD-adet@-atidi one; 5-{4-[4-(5-Methyl -[ 1, 3, 4] oxad

iazol -2-yl)- phenofo] {459%@9%}\/&} (S%étﬁﬁ 1r:§iﬂ¥>@’d%z£| lér%rbhgnox}%henoxy} 2,4,6-trioxo-
yl met hyl ) - pyri m di ne-

5-{ 4- [ 3- FI uor §exehydso-metmgin-5ph; asetl&]aé'féadl azol - 2-yl ) - phenoxy] - phenoxy}-5-(tetr

ahydro- furan-2-yl ggt tlly JHRYA IoXb @b A2 -2 -AnBroky) pREMKy]-2 4,6-trioxo-hexahydro-
5-{4-[3- Mt hy 4].oxad 1 azol - 2-yl

) - phenoxy ¥ p 8}‘[6‘3{% 5% %ﬂwgﬁwmr@llonaml de;
furan- 2-yl met hyl ) - py4-{Bor@hyid-yibxd;dhetaxy pRheycidiexyl)-pyrimidine-2,4,6-trione;

)5(;/§fl g/ﬁteszy]S 8§?| gﬂ"fégfgﬂ elaﬂi%léo&i( n%tené@})s Fcy&lé‘he(qﬂ) ;Lylm%in%bozf(élgloﬁzo' 2- yl B pheno

5- (4- Met hyl - 3- oxo- haB{hBHcyrgpexd) fi‘e‘tﬁrylb)& Bexpidyd(adpyritnjddr-2y lowadieagol-pRenyl)- pheno
Xy) - phenoxy]aayéﬁggdine 2, 4 6-trione;

NI sopropyl -2-{5-[4 Ag 4] oxadi azol - g phenoxy) - phenoxy] - 2, 4, 6-tri oxo
- 20 hexah¥dro- pyr ?ﬁ‘iyﬁ'io x50 (ﬂ&éﬁ%ﬁé’-’o" -y Phe”OXY) phenoxyl-pyriniidine-2,4,6-

N (2-{5-[4- (4ﬂba33 4] Oxadi azol - 2-yl - phenoxy) phenoxy] -2, 4, 6-tri oxo- hexahydr
o- pyrimdin-5-yl}

S (2 145t Vel | Pl S o AR R RRHRTIB 3 R 2- 1

t hyl - pyrim di ne- 2544 @-Anminanehyl-Ritenbdxy)4hénbx (] S-(Metdngky)pdrimidine-2,4,6-trione;
3, 4] oxadi azol - 2-yI L+ RhEAGXY L1 PNEAREYE 1 31V bIA Bretion B5ihe-2.4.6-trione;
20 N-(4-{4-[5-(cyclohexyl)-2,4,6-trioxo-hexahydro-pyrimidin-5-yloxy]-phenoxy}-benzytl)-
acetamide;
4-{4-[5-(cyclohexyl)-2,4,6-trioxo-hexahydro-pyrimidin-5-yloxy]-phenoxy}-benzamide;
4’-{4-[5-(cyclohexyl)-2,4,6-trioxo-hexahydro-pyrimidin-5-yloxy]-phenoxy}-biphenyl-4-
carbonitrile;

25 5-(cyclohexyl)-5-[4-(4-methanesulfonyl-phenoxy)-phenoxy]-pyrimidine-2,4,6-trione;

4-{4-[5-(cyclohexyl)-2,4,6-trioxo-hexahydro-pyrimidin-5-yloxy]-phenoxy}-N-methyl-
benzamide;
4-{4-[5-(cyclohexyl)-2,4,6-trioxo-hexahydro-pyrimidin-5-yloxy]-phenoxy}-N,N-dimethyl-
benzamide;

30 5-(cyclohexyl)-5-[4-(4-oxazol-5-yl-phenoxy)-phenoxy]-pyrimidine-2,4,6-trione;
5-(cyclohexy!)-5-[4-(4-oxazol-4-yl-phenoxy)-phenoxy]-pyrimidine-2,4,6-trione;
5-{4-[4-(5-Dimethylamino-[1,3,4]Joxadiazol-2-yl)-phenoxy]-phenoxy}-5-(cyclohexyl)-

pyrimidine-2,4,6-trione;
5-(cyclohexyl)-5-[4-(4-pyrrol-1-yl-phenoxy)-phenoxy]-pyrimidine-2 4 ,6-trione;

35 5-(cyclohexyl)-5-{4-[4-(5-methyl-[1,3,4]oxadiazol-2-yl)}-phenoxy]-phenoxy}-pyrimidine-

2,4 ,6-trione;
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pyrimdine-2,4,6-trione; 5-{4-[4-(5-Methyl-[1,3, 4] oxad

i azol - 2-yl) - phenoxy] - phenoxy}-5-pyridi n-4-yl nmethyl - pyrimd

i ne-2, 4, owWoroosg26 5- { 4-[ 6- (5- Met hyl -[ 1, 3, 4] oxadi azol - 2- y| PCT/IB01/01953

) - pyridin-3-yl oxy] - phenoxy} - 5- (t etrahydro-furan- 30

2-yl methyl)-pyrimdine-2,4,6-trione;

5-[4-(4- Oxazol- 2-yl - phenoxy) phenoxy] - 5- (t &t r ahydr o- f uran- 2-yl net hyl ) - pyrim
idine- 2,4,6-trione;

5-{4-[ 4- (2 Oxo-pyrrolidin- 1 yI rret hyI) phenoxy] phenoxy}-5-(tetrahydro-furan
-2- ylnmethyl )- pyr| m di ne- ne; %cl obut anecar boxylic acid
4-{4-[2, 4, 6-trioxo- 5@(“’3({5‘??‘3’5)@%6@ WP*QH '32’X§4° P hrghenoxyl-phenoxyl-pyrimidine-2,4.6-
hexahydr o- pyr itiinei n- 5- yl oxy] phenoxy} benzyl am de; SUBSTI TUTE SHEET ( RULE

“y1 ety - phonoxy) SRGTORSH-SH 7 e e B a2 e

pyrim di ne- 2, 4, 6-t 2i(é#e[5-(cyclohexyl)-2,4,6-trioxo-hexahydro-pyrimidin-5-yioxy]- phenoxy} phenyl)
(5-{4-[4- (§ N%E% 'dél 3, 4] oxadi azol - 2-yl ) - phenoxy] - phenoxy}- 2, 4, 6-tri oxo- he
xahydro- pyrim -yl )-acetic acid; 5

(5-{4-[3- Mat hyl - 4- EEcyrahBpl)-F [H(8]14 Bkiach-ax bhepoxy)-pheshemroxiplidiphaAdiydne2, 4, 6-

trioxo- hexahydro- gy ciBth A- 1?@;53@520@3 tnoxy]-ph dine-2,4,6-t
(5-{4-[3-Fluoro-4- é&l y'i}55{21¥ } ] oxadi a?gﬂlj oxyﬂ enOxeyr}lgglgm]ql T)e enoxrﬁneZ

trioxo- hexahydr o- wc}ﬁhawﬁ 55{—43?‘? 52 'B%@(']”Eazéb‘? - pf}/enoxy -phenoxy}-pyrimidine-2,4,6-
3-{5-[4-(4- ([ ¥ioBe4] - O<ad| azol - 2-yl') - phenoxy) - phenoxy] 2,4, 6-trioxo-hexahydr
- 10 di n-5-

S [4- (B piiBnyl - 4-yPOkIA ERRGIDRy 2ot PR BT e dPrerEng o bembne:
5-[ 4- ( Bi phenylpeBanghitiks;) - phenoxy] - 5- (cycl ohexyl ) - pyri m di ne-2, 4, 6-tri one;
N-(3-{4-[5- | oh st i - - =.ph -
ph(e nyl{) [5(ceye L Sld.ciuishefty tohb 3G ARHADLSN (9GBS T i 34 8 6he Phenoxy)

5- (cycl ohexyl) - 5- [@-[‘(%‘[3%'03%/] Bhangka2benopylytcystpdmoXypydpreedxyarriens i m di ne- 2

,4,6- trione, N-[2-(4-{4-[5-(cyclohexyl)-2,4,6- tnoxo hexahydro-pyrimidin-5-yloxy}-phenoxy}-.
5- (cycl ohexyl) - [)4 triazol - 1-yl - phenoxy) - phenoxy ] pyri'm dine-2,4
B-tri One15 phenyl ethyl]- ‘2 etamide;

5 [ 4- (4- Ani nonet hy b-{(@haylb-{pe@eny b 4firdoyaypheKyly)-pHeyibtyrbgini@nez 4,66- t ri on

5 (cycl ohexyl f”oge[4 (4-1mdazol - 1-yl - phenoxy) - phenoxy] - pyri m di ne-2, 4, 6-tri
one; 20 5-(cyclohexyl)-5-{4-[4-(1-methyl-1H-pyrazol-3-yl)}-phenoxy]-phenoxy}- pyrlmldme-

N-(4-{4-[5- (cggl(sap%yl) 2,4, 6-trioxo- hexahydro-pyri m di n-5-yl oxy] - phenoxy} -
benzyl)- acet am
4-{4-[5-(&Ycl ohexy Pyevelonexg)-Brif-ix@-rrivaRbarezgynimhenanishgrasiypripiieroxy} - ben
zam de; 2,4,6-trione;
5-(cyclohexyl)-5-[4-(4-hydroxymethyl-phenoxy)-phenoxy]-pyrimidine-2,4,6-trione;
5-(cyclohexyl)-5-{4-[4-(5-ethyl-[1,3 4]oxadiazol-2-yl}-phenoxyl-phenoxy}-pyrimidine-
2,4,6-trione;
25 N-(4-{4-[5-(cyclohexyl)-2,4,6-trioxo-hexahydro-pyrimidin-5-yloxy}-phenoxy}-benzyi)-3-
methyl-butyramide;
Pentanoic acid 4-{4-[5-(cyclohexyl)-2,4,6-trioxo-hexahydro-pyrimidin-5-yloxy]-
phendxy}-benzylamide;
5-(cyclohexyl)-5-[4-(4-thiazol-4-yi-phenoxy)-phenoxyl-pyrimidine-2,4,6-trione;
30 N-(4-{4-[5-(cyclohexyl)-2,4,6-trioxo-hexahydro-pyrimidin-5-yloxy]-phenoxy}-benzyl)-
isobutyramide;
N-(4-{4-[5-(cyclohexyl)-2,4,6-trioxo-hexahydro-pyrimidin-5-yloxy]-phenoxy}-benzyl}-2-
methoxy-acetamide;
Cyclobutanecarboxylic acid 4-{4-[5-(cyclohexyl)-2,4,6-trioxo-hexahydro-pyrimidin-5-
35  yloxy]-phenoxy}-benzylamide;
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4' -{4-[5-(cycl ohexyl)-2, 4, 6-tri oxo-hexahydro-pyrim din-5-yl oxy] - phenoxy}-b
phenyl - 4- carbonitrile; 25 o

5- (cycl ohwoyk)p3&H2¢ 4- (4- net hanesul f onyl - phenoxy) - phenoxy] - pgmiiBIdiIIBES- 2, 4, 6-t
ri one;

4-{4-[5-(cycl ohexyl)-2,4,6-trioxo- hexahydro pyr|n1d|n 5-yl oxy] - phenoxy} - N-m
et hyl - benzam de;

4-{4-[5-(cycl ohexyl)-2, 4, 6-trioxo-hexahydro-pyri m di n-5-yl oxy] - phenoxy}- N,
N-di et hyl - benzam de; 30

rimdine-2,4,6-trion
5 (cycl ohexyl)-5-[ 44 I\F(ﬁ {ngsa}(%yc!ohexy G?r%%( xaﬁ)t]dergg;(r}/mldm -ylloxy] phenoxy} benzyl)

5 (cycl ohexyl ) nietiydbutytarodazol - 4- yl - phenoxy) - phenoxy] - pyrim di ne-2,4,6-trion
5 {4-[ 4- (5-Di met hyl ani Ho1T B PPOGEE L8P noRY g o pHidR S Yo ersey 5098y ¢l oh
exyl) pyrin di pepRnamidet ri one;

5_ (cycl ohexyl) - 5- [4'5((6510%}45)&9'5 ?’!hgl?ﬂ%@ﬂ?ﬂ%oﬂ}?%ﬂ%} pBXrFudl%gél%emod 4, 6-trion

e; 35 5-(cycl ohexyl g
3, 4] oxadi azol - 2-yl) 516%!9 & 5 é‘h@»@gﬂ} gy e axperhepoxy]-Byrimidineriad, 6-BIUBSTI TUTE

SHEET (RULE 26) WO @Zé)@%ﬁgxg'ﬁ sEEH-HBAM40192 xadlg-z%l 2-yl-phenaxy)-phenoxyl-pyrimidine-
5- (cyclohexyl)%ﬁ {4r£4 5- met hyl -i soxazol - - phenoxy] - phenoxy}-pyrimdin

e-2,4,6- trion

5- (cycl ohexyl ) - 5- [ 46{&chohewyh-a-{Fphenyls-B-metgxy 3. 4h@ai20-b-y pphdrkdi ARG} 4 . 6- t
ri one;

2-(4-{4-[5- (cygrgngy%f@éTW?B-trioxo-hexahydro-pyrinidin-5-y|oxy]-phenoxy}-
phenyl ) 5 acetam déa(cyclohexyl) -[4-(4-pyrazol-1-yl-phenoxy)-phenoxy]-pyrimidine-2,4,6-trione;

5 (cycl ohexyl) - 5- [45(@015%@, é]f [34 Ao 41 by BRRIN ke ROARRE G Y i di ne- 2, 4

, 6-trione (cyclohexy
H—pyrazol 3- ylg Eﬁ@WSxy] phenoxy} pyrlnldlne 2,4,6-trione;

5- (cycl ohexyl ) - 5- {45 [SclbRexmb L t3=héthy22 04 néwMH-@,h%m&ylb pIRRERRNNoRYS | M di ne
-2, 4, 6- tr4§ne rimyd B-fiope;
5-(4-{4-[5- (cy@i@h§§v13 ﬁlﬂ '6-t ri oxo- hexahydr o- pyri m di n-5-yl oxy] - phenoxy} -

phenyl ) - pent aneni t 3-{dyelphexyl)-5-{4-[4-(1H-pyrazol-4-yl)-phenoxy]-phenoxy}-pyrimidine-2,4,6-trione;

5 [4-(4-Cyclopentyl T Blhﬁqg)(&z:lofp&%pQé%ltrl&o%cya%ygro py>{m|21|n%>/yloxgjI p%enoxy}zbenzﬁ) frion

5 [4-(4- CycloH@%?W“ﬁﬁenoxy) phenoxy] - 5- (cycl ohexyl ) -pyrim di ne-2,4,6-trione
-(4-{4-[5- (cyclohex 1)-2,4,6-trioxo-hexahydro-pyrimidin-5-yloxy]-phenoxy}-ben
N—[2 (4-{4-]5- (cyclo exyl) % t'ri oxo- hexa ydPo-pyrlﬁgéYﬁlg- Voxyfy% enox
y}- 15 pheflyl )R ethyes-a4e etanlde
5- (cycl ohexyl ) - 5- {%ieﬂdlﬁéHcérEo@hcA] dcldi alz{ﬁlgs &yMbBeXPP@@@Xy&oﬂ%ﬂﬁy}ayrw&h gdin
e-2,4,6- trlon?(jx % oheﬁﬁ -5-{4-[4-(1-net hy
H pyr azol - 3-y1§ ﬂﬁ? o ¥} - pyrinidine- 2,4,6-trione;
5- (cyclohexyl) -5-[4-(3- fluoro-4—[1,3,4]oxadiazol-2—yl-phenoxy)-phenoxy]—pyrimidine-
2,4,6-trione;
25 5-(cyclohexyl)-5-{4-[3-fluoro-4-(5-methyl-[1,3,4]oxadiazol-2-yl)-phenoxy]-phenoxy}-
pyrimidine-2,4,6-trione;
1-(4-{4-[5-(2-Ethoxy-ethyl!)-2,4,6-trioxo-hexahydro-pyrimidin-5-yloxy]-phenoxy}-
benzyl)-3-propyl-urea; and
Azetidine-1-carboxylic acid 4-{4-[5-(2-ethoxy-ethyl)-2,4,6-trioxo-hexahydro-pyrimidin-
30 5-yloxy]-phenoxy}-benzylamide;
or pharmaceutically acceptable salts thereof.
The present invention also relates to a pharmaceutical composition for the treatment of
a condition selected from the group consisting of connective tissue disorders, inflammatory
disorders, immunology/allergy disorders, infectious diseases, respiratory diseases,
35  cardiovascular diseases, eye diseases, metabolic diseases, central nervous system (CNS)

disorders, liver/kidney diseases, reproductive health disorders, gastric disorders, skin
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20

5-(cycl ohexyl)-5-{4-[4-(2-net hyl - 2H pyrazol - 3-yl ) - phenoxy] - phenoxy}-pyrimd
i ne- 2, 4, Wotmiop1es PCT/IB01/01953

5- (cycl ohexyl ) -5-[4- (4- hydr oxynet hyl - phenoxy) - phenoxy] - pyri m di ne-2, 4, 6-tri
one;

5- (cycl ohexyl )-5-{4-[4-(5-ethyl-[1, 3, 4] oxadl-azol - 2-yl ) - phenoxy] - phenoxy} - py
rimdine- 2,4,6-trione; 25

N-(4-{4-[5-(cycl ohexyl)-2,4,6-trioxo- hexahydro pyri m di n-5-yl oxy] - phenoxy} -
benzyl)-3- nethyl - butyram de Pent anoi c acid

4-{4-[5- (cycl FHEEAS an S2EEES, psk el liseRSAS r HafgleTAeH divrnealppigiepse activity in a

phenoxy} - benzyhamhaeincluding a human, compnsmg an amount of a compound of formula I or a

ﬁ e( Cygl)ohexyl ) hgrrrLacelghgallty halcgezp%ble sax thepeo(f3 nf?eche IR g/a]tmcgrx 4 énrg g Iprqaﬁmgceﬁflcglh} rio

N- (4-{4- [ 5- ( cycbeptadleydajrie, 4, 6-t ri 0xo- hexahydro- pyri m di n- 5-yl oxy] - phenoxy} -

benzyl)- isobutyra
N- (4-{ 4- 5%( cycl Ohg(hgﬁasreSEntAnvgnt{on a{)s)c()6el?{%sxtgﬁ)})&labrgacetfftlfz%camposgon for the lnhlbh|8%8§(y}

benzyl) - 2- netmaiRy maiedapsaitichses Qy otheb tetairmccdgitrsy Invelvesic indmatrix degradat!on in a

4-{4-[5- lQJI@I:ﬁH n X f IO a n atora
yl f)xy][ pﬁg%gxy} beérll)zy&jéjﬁlrgaaeﬁﬂaq &%ﬂuﬁxgﬁféE@g(&#ﬂ% 26)%”]\7\%5%0%]J §E]7u !

PCT/ 1BOl/0195?“””?93%!9?”&8%%9?@3G%S}'Eﬁr%ﬂﬁexyl) 2,4, 6-trioxo-h exahyd ro-pyri

mid i n-5-yloxy]- pihenre¥ptlinvbeidn dikd relresh®s h\}é{ho@febt' &R &l €andition selected from the
’t;léglézly‘l{ ;1 [ Sngyggclf,ﬁxgrr,]ﬁ%é%slt%%%f éldn%éétf;/é %%(s%é fé%)é%g%d Hérﬁ%ét%r? dqslopders lmr(g&(r%log}g)/glleerr]gyxy}
5- (cycl ohexyl )disordeds; (Mectitusadismlased; yspiptey okydsep herdovgdcupy tisedsds, ge disda@st ri 0

ne;

abolic djseases, ce tral ervous stem (CNS) disorders, liver/kidn di ,
5- (cycl ohexyl) %b[ozl A yrim - 42 ? pﬁ oxys Iluenoxy p)'/vre’lrn'1 dn PR 6 tr
i one: reproductlve health dlsorders gastrlc disorders, skm disorders and cancers and other

S5- (cycl ohexyl )iisaaded chFzdtEri-BY by fakik. &tﬁ&&&éﬁéa@z&{lw@ WA TRRERONELTRO § AN - PYT

imdine- 2,4,6-trione;
5- (cycl ohdRyl YComRrsing| aimipisterng. 12 kL FBPAG! 2) EM9UR) ofxadPERVNd 2f \fprmula 1 or a
) - phenoxy] - phenaxgteutidfly @c}béptﬁblélsdﬁ%e?aoﬂef@cttvéIlrQRa@flng such a condition.

5- | oh |)-5- 4- -1-yl - ph h trio
ne( Cy(é ?Ci)é?/o?‘]exyl[;]i'hé ?%Xrngzl P@Y?ﬁg(%g%éy? R ee%)(()g] foPytﬁe Inhq:ntton of ma?rx !

H pyr azol - 4- yImetgitresiongses rmhetheo(mytalrmproiamshsnevolvadm feattix degradation, in a mammal,

EI_(C?’glzgrezyll%c%dlhd'na{)iﬁu@ Afsnrigl %Fﬁ L}Xr’nlgrrgo said nbamﬂwaé an s effectlve amount of a
5- ?Zyd oh@QyI )corgpquqd P&for(rm Iora pharmaceutlcally acceptable salt thereof.

Hpyrazol -4-yl) - phqﬂ@bbékerﬁ%@ﬁ%%}hapé/élb%lgdonﬁe@ s P1st ﬁdsgﬂgio ldentlfy inhibitors of
1-(4-{4- [5 (c¥clohex yl)-2, 4, 6-trioxo-hexah X/(ro- rlm 5-ylo y]-phenoxy}-

benzyl ) - ormula | with ‘differential metalloprotease activily (preferably MMP- 13 lnhlb}{ory activity).
group of preferred inhibitors of formula | the inventors have been able to identify include those
which selectively inhibit MMP-13 preferentially over MMP-1. The compounds of the invention
25  also possess selectivity over a related group of enzymes known as reprolysins, such as TACE
and aggrecanase. Another group of preferred inhibitors of formula | the inventors have been
able to identify include those which selectively inhibit MMP-13 preferentially over MMP-1 and
MMP-14. Another group of preferred inhibitors of formula | the inventors have been abie to
identify include those which selectively inhibit MMP-13 preferentially over MMP-1 and 12.
30  Another group of preferred inhibitors of formula | the inventors have been able to identify include
those which selectively inhibit MMP-13 preferentially over MMP-1, 12 and 14. Another group of
preferred inhibitors of formula | the inventors have been able to identify include those which
selectively inhibit MMP-13 preferentially over MMP-1, 2, 3, 7, 9 and 14. Most preferred
compounds of the invention selectively inhibit MMP-13 preferentially over MMP-1, 2, 3,7, 9, 12

35  and 14 and mammalian reprolysins.
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met hyl - ur ea;
1-(4-{4-[5-(cycl ohexyl)-2, 4, 6-tri oxo-hexahydro-pyrim di n-5-yl oxy] - phenoxy} -
benzyl ) - 3wo2Q/0pt70pyl - ur ea; and Azeti di ne-1-carboxylic aci @#CT/IB01/01953
4-{4-[5-(cycl ohexyl)-2, 4, 6-tri oxo- hexahydro-pyri m di n-5-
yI oxy] - phenoxy} - benzyl am de;

5- (cycl ohexyl )-5-[4-(3-fluoro-4-[1, 3, 4] oxath azol - 2- y| - phenoxy) - phenoxy] - pyr
imdine- 2,4,6-trione; 25
5- (cyclohexyl) 5-{4-[3-fluoro-4- (5 met hyl -[ 1, 3, 4] oxadi azol - 2-yl ) - phenoxy] - p
henoxy}- pyrimdine-2,4,6-trion
1- (4-{4-[5-(2-Et hoxVeé’f??ﬁPt)'“VQ“f@"@'S? F§scote reRatRgiob rpRfPe i redisabeopfitieny9f-titheno
Xy} - benzyl) - 3yger tﬁ@tylb-cuére&enzaﬁld)y:@ﬂéeﬂésdlxﬂ@n :bf ﬁﬂlb@QX&drﬂlé‘geaﬁ|admammahan subject,

4-{4-[5-(2-et 2.4, 6-1 h n-

5- i/l 0E<y] (phgnovﬁv% tﬁgdl %OM - adg]lrml' %ﬁ?ﬁog Gglh%rr‘gl’agaé‘glfﬂ”gﬂf’%a Jyrgpgutically

t hereof. The mﬁe@ee\tamqwent aosmtaﬂl;soumsaluwdewrh(bdu&—phanrmeelmwenceaﬂ sm@rmMIyt ion
for the tr at %Qétltt%.td pﬁl r@—bh%qn)ngeelxﬁg J rnﬁﬂbhﬁe c%{ SMQSSC%nr? Iaé%dtqﬁo

connecti ve tlssue ers I'nflanma di s
di sorders, i nf(@etei Rﬁ%f@ra@h/:f?@fd\éeéost Pfé§ﬁﬁde@S§rtpam2®é’&s@$i MTEB 1§a¢sdmaa$mﬁbyaam

di seases, eye rgdoﬁ%%ﬁme@@%lyl.sac&nr@ﬁas@gof@@%nﬂén DRIV S BH € eﬁe%@
di sorders, liver/Kki dne%( di seases, reproductive health disorders, gastrl

di sorders, skigeatest WEWBHEquer@FéwL%e%)thw1 09 634 MP-D(FH TSR] 953

=21 di sor der s raitbRaRcRIS- 1a_£gia>oté‘r\er mﬁlasmasaa :@padfag%aeerrltﬁa%dadm 200 nM _(more
rretalloprotelnase activity in i ncl udi ng hunman, npri sing an

amount of '8 cEMIENY Q(S?at?roﬁhﬁ'hlf’ﬁorl'\" 'F‘O% prﬁfﬁ%'f‘PWa@;réﬁf?' (%’t‘l”l %“’Qcéé‘ﬁt"ﬂ'ﬁ?é"’s st
t her eof ef f ectmessurbdbpalediorhiieat MEPL St aagusj/ a phar maceutical ly accept abl e

5 Th { t
Comost {1 on for & n TPAIEN FTGHOBAS AP A 4B F el RSB Biont Al

met al | opr ot ei nasiege whereinvead pyrimidiab+d, 4 6-tliege adkitionally, exhxbltsa.a Mmtmlqso ofreedateti Ng

a human, Corrprtriaﬁ' %u@%@f fvg&ﬁdr ? %ﬁgé = e.i_Qha(ﬁOg&ﬂW%o% n{ gBZ}J %relateprtha%

phar maceut i cal é/ acce fesent 1 nve
rel ates tdSa REYHOASH Mf’ﬂéé@ao WQB%JFQ?M@NWWW@EUWPéaafSWmthe 10 group

consi sting of connest biger: indsigy HiSRIERNS = naaﬁddam%mgythgbéﬁwu&%%f articular
i mmunol ogy/ al | erlgg%\gdl sorders, infectious di seases, respirat or%t5 i Seases,
g

car di ovascul af?d BYEN sl YNidReRekS-onRgdghignaly ed“'@@é’s%yMPc?e 1979788 v oS

system (CNS) eHia5epe@rso nMi (wefd fréreiaBy gfh&e 888 S00nM, SRJsOsHetabN ré&?@-'tﬁalﬁ 1uM),
di sorders, gastr md&eﬁcordersie’d%kl n di orders and cancers an

di seases char §&¢ spPeFrHS % 2 EPEl |”8T}r'\@\f' TR 'Qc?MMPtS’/'CfShOf&ref?éﬁ’rfﬁfP

i ncl udi ng2@ hupan 200 nM (more preferably greater than 500nM, most preferably greater than 1uM), said
MMP-3 IC5, measured by a recombinant MMP-3 assay, iii) a MMP-7 1Cx, of greater than about
200 nM (more preferably greater than 500nM, most preferably greater than 1uM), said MMP-7
ICs, measured by a recombinant MMP-7 assay, and iv) a MMP-8 IC, of greater than about
200nM (more preferably greater than 500nM, most preferably greater than 1uM), said MMP-9

25 ICs, measured by a recombinant MMP-9 assay.

The term “treating”, as used herein, refers to reversing, alleviating, inhibiting the
progress of, or preventing the disorder or condition to which such term applies, or one or more
symptoms of such disorder or condition. The term “treatment”, as used herein, refers to the act
of treating, as "treating” is defined immediately above.

30 “Connective tissue disorders” as used herein refers to disorders such as degenerative
cartilage loss following traumatic joint injury, osteoarthritis, osteoporosis, Paget's disease,
loosening of artificial joint implants, periodontal disease and gingivitis.

“Destruction of articular cartilage” as used herein refers to connective tissue disorders

resulting in articular cartilage destruction, preferably joint injury, reactive arthritis, acute
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15 conprising adm nistering to said manmmal an anount of a conpound of
formula | or a pharnaceutically acceptable salt thereof effective in
treati ng wooh/oas7eeondi tion. The present invention al so rel cagBowiasaret hod
for the inhibition of matrix netall oproteinases or other

met al | opr ot ei nases involved in matrix degradation, in a manmal, including
a human, conprising administering to sai d-4fanmmal an effective anount of a
20 conpound of fornula | or a pharmaceutically acceptable salt thereof. The
present inventors have al so discovered that it is possible to identify
inhibitors of formula I with differential netalloprotease activity
(preferably MOPOROSPRge Bithris (Psaedopeutt pyoriatinerthrigs. euiyvertle preemeloideatthiitshmbiet or s
of formula | bheggmyeg&gﬂﬁmgave been able to identify include those which
sel ectively inhibit, preferentially over MW-1. The conpounds of the
i nvention 25 al so p@gﬁegﬁo@e*%%?7%l?V“%Ve?”%”ﬁ@?ﬁt@dm§¥%hbSH@‘éﬁi?%ﬁ@“%homn
as reprol ysi narthrdtidC han&;SosTn@CEpor&i@ldls aggoetanageis, ADSrags, ghéndpcatingdief gaut.ed

i nhi bi tors.of fornu dentlfy i ncl ude

i nve to en, able
those whi ch s&l'ad .v&Y fou cﬁ {%/R/ﬁ{'vffo%e?rgﬁreﬁ?'is%ﬁsia9”%??8 vP- 1" and
MWP- 14. Anot her gr olnpntoblomr/@léeyrmrdermldsl dsed heafn fabersnid ausbrdbdseeucn\eermgms

have been abl g t8ni g%.aw %Ver%@ﬁelfl:‘t%gatﬂgrgt o a&mggsls&ﬁwé}amomh EOJWD 13

preferentially over erred PBrtors
of fornula | FH& qsﬁ@@ﬁtdﬁpgx’eﬁa?\?éocﬁée@rwltﬁtﬂr@Utomaioeleﬁ'i’iﬂrf"vation@ﬁﬂuléeemwwye(swm ch

sel ectively |aglth@a)MM%ukSSL@b@g%neémlsg,lcw over MWP-1, 12 and 14. Anot her
group of (ﬁreferreqaénhl bI%OI’S of formula t he |nventors have been able to

identify i'Acl ude tHBEEIOWR; HiFasel é‘E'l“F'U%ItQOSIe AeAirted MVP-Vidsesr Spepint fuagi| ¢
over MVWP-1, 2my3gbadterid idfediod das Mesthem‘refﬁéré@(ddlsﬁrﬁéfﬁosmlaltii%sQs%pttch@THrlfB/&ﬂlD$ on

sel ecti vel ef grent al | ver 3. 7,9, 12 35
and 14 \z;ndyrr:anpe%m'{) Ptgﬂrl‘\/%gearsg Doty Vet sepey “(QEQPE’EEE‘%C) SRS (?Q?J‘ §%4%26
PCT/ 1B01/ 01958hock22 The present invention also relates to a nethod for
treating a medical @&P@t&r& Qﬂeé%fes”tégeﬁseé HEE; n‘i’é@’g w &s&g\%g g&h%rs'cﬁr%gic-%sﬁulaﬁ/

destructlon of articular cartilage in a mammalian s
conpr i ses'adnPHmnepasy |dﬁ@asteo("’t°h’€'“§lﬁmpé&%e”}%v@%§$ @a@'@t%bﬁ@trﬁswnérome asthma,

t herapeuti cal hybercﬁfcfaﬁ/éblbr\/lfﬂu@rﬁﬁﬁl @top@tﬁnc%ul%iéhé@%rﬁs@Mt}hérlﬂig@ﬂ: lung diseases.
pyrlmdlne246t¢one wherein' said U|tablf¥ substitute

pyri mi di ne- 2, 4, 6- t rYBHYAEHA 36155 Wef Ao 3o r@é‘bd'B‘Prd‘Fre§%Chtar'°ra?rtpeé(t‘.§6'6'fos'i00
NM (nore prefhedihy yatbdopdderatiosplaquee fitadl yottie ssnetilyam Rﬁm%g SabtlinbVRodid

| C50 d - 13 t
than about 208 W nBIS oo oPaasr et el eR e s st e R er ST
greater tHan mfdctiosatigkauigprebral @Q‘@mmagaguworbyncaaCUIGeMF%amseMWintaMy,
and iii) a MVirafsh: bE&QRcMmigre ?Qfﬁ%fonﬁw AR 20n nélmééagg«'g\)ﬂ\%{eﬁés% abl y

greater than 500n nmost preferably greater t han I C50
nmeasured by a recorfyPrisesasives :‘E%da%eé%ly ref?ﬁéoﬁr‘sé@éfﬁtsqch\?éﬁpﬁr@ﬁi‘t angegenedisat es

to a nethod feduid EGbIAEsiE, RRuIGERAMSGbO keRftocBRUs), BldbRR’s syndrome, myopia, ocular
tumors, corneal graft rejection, corneal injury, neovascular glaucoma, corneal ulceration,
25 corneal scarring, macular degeneration (including “Age Related Macular Degeneration
(ARMD) including both wet and dry forms), proliferative vitreoretinopathy and retinopathy of
prematurity.

“Metabolic diseases” as used herein refers to disorders such as diabetes (including

non-insulin dependent diabetes mellitus, diabetic retinopathy, insulin resistance, diabetic
30  ulceration).

“Central Nervous System” (CNS) disorders as used herein refers to disorders such as
head trauma, spinal cord injury, Inflammatory diseases of the central nervous system, neuro-
degenerative disorders (acute and chronic), Alzheimer's disease, demyelinating diseases of
the nervous system, Huntington's disease, Parkinson's disease, peripheral neuropathy, pain,

35  cerebral amyloid angiopathy, nootropic or cognition enhancement, amyotrophic lateral

sclerosis, multiple sclerosis, migraine, depression and anorexia.
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cartilage wherein said pyrimdine-2,4,6-trione additionally exhibits a
MWP-12 | C50 of greater than about 100 nM (nore preferably greater than
200nM nowD opioaf7es ably greater than 15 500nM, said MVP- PETIBB1aEasur ed
by a reconbi nant MVP-12 assay. The present invention also relates to a

met hod for treating the destruction of articular cartilage wherein said
pyrimdine-2,4,6-trione additionally exhiB%s i) a MW-2 1 C50 of greater

t han about 200 nM (nore preferably greater than 500nM nost preferably
greater than 1M, said MW-2 |IC50 neasured by a reconbi nant MVP-2 assay,
iit) . a MWP-3 IC50 of greater than 20 about 200 nM (nore preferably greater
t han 500nM nost pr'é‘f‘ié’%éﬂbﬂy diseesgSe@st ypaR Mavgin refgrsdto IdigPIdsTs| €80 PReasrivels by

a reconbi nant ?A\Po‘n%saéﬁ:ﬁ)és dlérhe)ruléo‘nne%:w:fl‘s7an|dcg\5&n&ﬁlarg51@@45@rofttmﬂd OBloteindf® NM

(nmore preferab reat er than npst preferably greater than 1M, said
MVP-7 | C50 mS hRliver and insipfitRIsPiRP- 7 assay, and iv) ‘a MWP-9 | C50 of
greater than about Réifa&hmbﬁvénaéathpaleesreérablay @e@ah&tint Reois 90 0NddrdaidSich as

f bl t t
PP o acsay ) SRt euionE e heeph frdomaiey RenerantF Speh Stedd wrbe BRAGHE "
al I evi ati ng, premahiré¢ iupiyre didetal preoyramss amf gbodifacfanevent i ng t he di sorder or
condition to which.g %Q%Sorrd@rsa%@dsgé her% r%% t8rd.s%fe§, ue %P%&H}‘ﬁc gﬁasﬁaﬂfo@st he

di sorder or condition trea as use ereln ers
act of treat PRgastls Ucefseat i ng” is defl ned i medi at el y above.

"Connective tissue«glisaksess” a@ﬁsé&sﬁ‘gelheéf@ﬂsr‘torcﬁgo%e'?s E&;hdéssgkr rd@gﬁg SIS
degenerative cartilage loss fallow ng traumatic joint

i nj
ost eoart hi?ti §°re%§’c5€6%§£§r §5e82. gefgBtitis r&lﬂ’i'aé‘%’agémagel Bﬁ?érﬁ'%&“% dﬁ?%"?'i ‘Yqesd.

j oi nt i npl ant spidgebiysisi@niosh, shins@as eoamdheHling itopitdl 2nd "ok SdrinUiatidn®)) boihs and
articular cart |II e" as used herein refers to connective tissue disorders
resulting in 7Y %ul ar cartil age destruction, preferably joint injury,
reactive arthritis;Cacerseas &QBSTEreTrUﬂ'eEerSHEEforQREJLsEdQGS) sOND tQRHrOBAGER Ghcluding

PCT/ 1B01/ 0195g’olon uzd’?‘\c?r ﬁﬁ%&&g@qtﬂg%ﬁﬁ%F brﬁd a'oét%&qggot’d?%r in Q)Fm i t@rtnbrcgrowth

arthritis, or juveni eunatoid arthritis, nore pre
ost eoar t hi§ ti gmor mﬁwséamtceﬂoyr sdpfsiBe Red! scavilys angs Blepryesr @9, rFOfPQé‘?eﬁ‘@Utf‘op*Eﬁ%} ders

such as rheunBiPhshusasloRbdd, i shall AksthOSkRG @ﬂ@@tméykéctuns nv&sg{dl Bilidrf pasdahsd ti s,
psoriasis, chondr ocal Ci nosi sbap‘gout 5 i nfl ammat or Effpease

ul cerative coP?erees. ey iing é&@@cﬁ’ﬁd‘s%ﬁcﬂ%kf;%[‘“x thﬁS?FPHFS By g7y
di sorders" aSteufsSe@laheérekllndyefaed S)thbt) udmyomchew éSdeha@&nd)l’cgﬁﬂal nedveus Plsaft,

A e e e R R L
i nf | ammat 2®n/ tyglsua asreinmmtcrmgtl( wbdmanags avswnm)leukernrnmno@ Wyomphewsd anluding

sarcoid. 10 " g%%‘/*'@&%"ﬂb@ﬁm onol:ﬁﬁl udi ng those nedi ated by viruses,

bacteria, fun nmycobacterial 1 nfection, as used herein refers to
di sorders such as §l@q)tsp@ecérlwﬁnpqq glsoquj)g!es tsotoplcally -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 2H, 3H, °C, '*C, N, 80, 0O, *P, P, ¥3, '°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., *H, and carbon-14, i.e., "*C, isotopes are
particularly preferred for their ease of preparation and detectability. Further, substitution with
35 heavier isotopes such as deuterium, i.e., *H, can afford certain therapeutic advantages

resulting from greater metabolic stability, for example increased in vivo half-life or reduced
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fever; Prion diseases, nyasthenia gravis, Mlaria, sepsis, henodynam c
shock, and septic shock. "Respiratory di seases" as used herein refers to
di sor der swouwet3436 chr oni ¢ obstructive 15 pul nonary di sea®ET(IBoEI19s5 ng
enphysema), acute respiratory distress syndrone, asthma, hyperoxic

al veolar injury and idiopathic pulnonary fibrosis and other fibrotic |ung
di seases. "Cardiovascul ar di seases" as us&P herein refers to di sorders such
as atherosclerosis including atherosclerotic plaque rupture; aortic
aneurysm i ncl udi ng abdom nal aortic aneurysmand brain aortic aneurysm
congestive heart failure; myocardial and cerebral 20 infarction; stroke;
cerebral ischéATa9e "RYUGUPHE i9B% ENEe d0dk e pIeieEed i 8350 SEcumpiangesy énetprieally-ar
dil ation; postabeseheipourids e HotBdl®N of MiislysntiaN @hd biobfugafredn @AM PEHPIMDBe and
restenosis. " ye diigases" aﬁtHsed QFrekQ @engrﬁhtg di sord rs_iuch as
aberrant angi BRREEIPY MY P A RGP SYER SIS DB ISP ZRYRT 1 dip Examples

ker at oconus, 8po§greparators\beidwobesubsijtoligas readiy lagailable isopsallydarcheiaktaghafot a
rejection, corpeal, Lnluk ul ar gl aucoma, corneal ulceration, 25

cor neal scgrrpﬁggbﬁggﬂyg%eﬁgggﬁgﬁgtion (including "Age Rel ated Macul ar
Degener ati on ( ARVDisiinyentigiialig epesnivagaes phadhachuticaf epmpejitionp coritéiieg prodrves of

vi treor et i NopabhyouRdhr iRIARARAL iYs Rfentid RFRhHpbYses mM¥Bb&R kb GindbSEaRRGR as
used herein refers to disorders such as di abetes (|nclud|n% non-i nsul rn

dependent di aBEPEYS Rt Fant Ristreaisd p afel entgdeltyi tho pAPHR ofimadis metdlprietpiaesen eathe

di abetic f30 mhmgrabi ﬁlg%ma”aﬁeﬂéﬁﬂb@zbin I‘dﬁmmmg Soytfristdiing (o%&@;l sd;ifgaﬁaﬁh& asthesed
herein refers to djsorders s S e trauma, spipal cord injury,

I'nf | ammat ofy  Srodak omBpUTts BB e s b o e R Ry T e B iy e
di sorders (acgtoepsassd behnooverted jntoAprzdregsrerroguddi isdals epmplemyelvhaneit bmgmiib zeidses
of the nervoys, i Ao]a¥ I . Par ki : [ -

peri pher al neﬁ&ﬁ)%?’tﬁag"m?é g%rggfr@l%%gﬁ%gesrﬁlgdihgg'gllr]{giégggtﬁ rﬁ% : %ﬁg%ﬁ rrgf)'?uce Sor
cogni ti on enh#hekaerevalenty vined Broush Partide Apnds defreer adides aming] yidiskeorsearhexdisi s,

i graine, deppasgicaps 8NebnMRMRXdr 3ormleBS THELEnoSHEE fes(dRd-Fid®) W00t P3¢ 726
PCT/ 1B01/ 01953 -24 "Liver/Ki dney di seases" as used herein refers to

di sor der s '3ucACHENASANIC0RTE CARPRIMOTRSGNABE RY d¥eq ISR PSP /ta Bclddra 4

gl onerul ar di BgBs@profnetHyarokidmeydeniokiod, @otehidsie, 3-Béthyitiaigihg nefvalinhestd-aixede, and
interstitial nephritis, t"riReé%lrdoq:Hrchié/eqolr—lneoalsgehnedi sorder s” a%l. us%)g he%ei n
refers to di s87HeT e IRYYEs™% BRI et IOsETele: LERPTHE pYBIe (I BFY'SREF e) |
dysnenor r hea, sufpsds. UfTodrigsrado indiueeicnepdindsediangn carppmeteratcamemataptaides ahd it al
menbranes and &Q’Q,r\n;h'i %Fé @ ient ,%ﬁ&gd!tg th(;.I B e%@lgs%tue@o &%qlah(ﬁ{r&]gﬁ' tfreet.jaﬁ)%ﬁylt 0

i
. a
di sorders such as cé%onlc anadt onosi s an astric ul cers.
20  carbon prodrug sidechain. Prodrugs also include dimers of compounds of formula 1.

One of ordinary skill in the art will appreciate that the compounds of the invention are
useful in treating a diverse array of diseases. One of ordinary skill in the art will also
appreciate that when using the compounds of the invention in the treatment of a specific
disease that the compounds of the invention may be combined with various existing

25  therapeutic agents used 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
(such as infliximab, D2E7 and CDP-870) and TNF receptor immunoglobulin molecules (such
as etfanercept), ICE inhibitors, MEKK1 inhibitors, COX-2 inhibitors such as celecoxib,

30 rofecoxib, valdecoxib and etoricoxib; low dose methotrexate, lefunimide, steroids,
glucosamines, chondrosamines/ sulfates, gabapentin, A-agonists, IL-1 process and release
inhibitors, IL-1  receptor antagonists such as Kineret®, CCR-1 antagonists,
hydroxychloroquine, d-penicilamine, auranofin or parenteral or oral gold.

The compounds of the invention can also be used in combination with existing

35 therapeutic agents for the treatment of osteoarthritis. Suitable agents to be used in

combination include standard non-steroidal anti-inflammatory agents (hereinafter NSAID's)
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"Skin disorders” as used herein refers to disorders such as skin aging,
pressure 10 sores, psoriasis, eczema, dermatitis, radiation damage, tissue
ul cerati owp odesarké t al ul cers, epidernolysis bullosa, abn@craBowoossd
healing (topical and oral formulations), burns and scleritis. "Cancers" as
used herein refers to disorders such as solid tunor cancer including colon
cancer, breast cancer, lung cancer and pros®rate cancer, tunor invasion,

t unor gromﬂh 15 t unor net astasi s, cancers of the oral cavity and pharynx
(l'ip, tongue, nouth, pharynx), esophagus stomach, small intestine, |arge
intestine, rectum liver and biliary passages, pancreas, |arynx, |ung,
bone, connect | W& 5 S¥PEcamy Idigipfenagy RPRIORIE @FIFS Shr FuBARsIGBNEDIIAlen, fenpaiojen,

testis, bl addetetopkifehneyd irupebfedt H@famatcs N atsl ﬁ\%ﬁéﬁémceééﬁj hiRRmaBe &eRtd-2l
nervous syste yroid and obher enﬁgcrlne kKin's di sease

th n
non- Hodgki n' Srq Wﬁﬁ"ﬁo%%zomﬁfﬁ P18 PRYY Iy Br Biras ey Slﬁe‘rﬁﬁta BRIy COX-2 inhibitors
nal i gnanci es isuch weli qelpchriy keldeersibamdraoyyip hasrasxid Rad udfbt”tgnb |aMéT§)émy%ﬂeﬁbids

ranul ocytisc vent.i o | udes
|gsot opi cgl y- Iadlge{%mp%ygﬁ&dml%ﬁmésythﬁaﬁes 9%8‘)8” en%\]fagorl's%t 1 IRGEESS 3 PEESS n
Formul a |, butinhitiprst ﬁ@Rf1a@rttaq0h§tS bHe40kTBrbped atOnshibitoes, P@p kaewdinbiyitoraandt om
havi ng an’ at OMhtfaafBSS tﬂéraH@§§u@p£@@5r’ucfysﬂceFoﬁs %j Hc LRSI RLLM Gs W%ganogncfmss

25 nunber usually found in nature. Exanples of i'sotopes that can
i ncor por at ed iM'%%° conpounds of the invention include isotopes of hydrogen,

carbon, nitrogen, Oxggem our@@QﬁQh@bE&é&nt lifn}eHﬁHﬂ ﬁ*@y %l@g Béhhé%rd' lﬂeoom%Hthbna@lchH
180, 170 ectively

3H 130, 34C Lol 180, 3R S el
Conpounds '9f tHEPFE g F‘f’?\’?@ﬁtep%‘?’? atip A F"EPQ‘? af”ﬁ@'i %"'6‘?t°"'caﬁ’fdgs r”‘?rﬁ?:'&ﬁ"tyF'Bal ly
accept abl e saldasnonfycis adigdpletnupo etoptsider paafitasdi dbeptagd Bog sikanbids hucﬁm&tvaicﬂsthae 30

af orement i oned . s ARES AN RES%JAS{@Q&@N opes of other atons are within the
scope of this 1nvention. taln 1sotopically-Ilabelled conpounds of the

present invention, Tﬁ@rcom@atmss eof tihpo geesent ritveniighi by pladibeacted Vie cosibinaipeswituch

as 3H and 14C aliRviddGar RRABEBEh astafivS@hHhel bibckdFU@uddng/ " ssue
di stribution a:ssavs. Trﬁél at ed al e SI?L eandccastj(glé)n- a%odlp%éba% %éo‘?p&e)

i sot opes dPe 'MArPWERe 2798)!s pRush ey %tat'”ﬁoﬁs”‘frhé? rovgsian, ﬁtor]z’ﬁséaﬁar a'tai’@ﬁ*ﬁ“an@d

det ect abi | i tysmﬁuﬁtﬁﬁwradrswﬁ@&s bwbhi deﬁ\iatz&tﬁén@@@f&ic@fn |f|5r@¥e@p§&a-%lé§l@rs5‘5Ace
deuterium i.e certain th er@ vantag resul ting

from greater rLr@{b 't%rts.)l (S%C%s?s l?fa‘ﬁ?‘fr&/ "Sf”SP”'ei?ﬁ'Hfﬁr ré'a%’)é’dq‘l“?lfap\/'l')vé\”ﬂ'atlef‘s'” Pfe
or reduced SUBSTDTEAEgBHEEIuhRIILBsZG) AND 1%5%47BlﬁatE’{:T@CLBﬂ,ldl(}é%%uch 2h
dosage requir S y: r r ci.rcunst ances.
oot opi cally- APEe; e Beleon Mol PR Libolhe 39T KIS PR 52
prodrugs Eher 869 heaHsageitepemtingtipe withr iipaeedriuse cwrenfitiveg agents she ps ctatidar es

di sclosed in Elhﬁon%;(hqﬂmD@r\%lang' 'asﬁlrh'p r@ﬁéﬂ@' @r§rfariﬂn%b5)§|ﬁ@§r %bAO%}%r lafaae(PéllV by

substituting a readily avail able isotopical I'y-Tabel | r eagent
non-i sot opi Camhspltq;rab'g]q @H\pp%éﬁthe present invention may also be used in comblnatlon W|th

stroke treatment agents such as NIF, NHEI's and CCRIR antagonists.
The compounds of the present invention may also be used in combination with CNS
25 agents such as antidepressants (such as sertraline), anti-Parkinsonian drugs (such as
deprenyl, carbadopa, L-dopa, dopamine receptor agonists such as ropinirole, pergolide and
pramipexole; MAOB inhibitors such as selegiline and rasagiline, catechol-O-methyitrasferase
inhibitors such as tolcapone, A-2 inhibitors, dopamine reuptake inhibitors, NMDA antagonists,
Nicotine agonists, NK-1 inhibitors, dopamine agonists and inhibitors of neuronal nitric oxide
30 synthase), and anti-Alzheimer's drugs such as donepezil, tacrine, COX-2 inhibitors,
propentofylline or metryfonate.

The compounds of the present invention may also be used in combination with
osteoporosis agents such as roloxifene, droloxifene, lasofoxifene or fosomax and
immunosuppressant agents such as FK-506 and rapamygcin.

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

for the treatment of respiratory diseases such as PDE-IV inhibitors, steroidals such as
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This invention al so enconpasses pharmaceutical conpositions containing
prodrugs of conpounds of the formula |I. This invention al so enconpasses
nmet hods oWotmeeat7eéig or preventing disorders that can be PCFaBed1053
prevented by the inhibition of matrix metalloproteinases or the inhibition
of mammalian reprolysin conprising adm nistering prodrugs of conpounds of
the 10 fornula |. Conpounds of fornula | h&ving free amino, am do, hydroxy,
sul fonam de or carboxylic groups can be converted into prodrugs. Prodrugs
i ncl ude conpounds wherein an amino acid residue, or a polypeptide chain of
two or nore (e.g., two, three or fouﬁ% am no acid residues which are
covalently | oﬂH@éSQr‘ﬁr SEgIFnplepe | kisesnsifes brdssenidse anthbariomaliasaes. anjehotneyoiesr

carboxylic agish G&OBRSoMlimC AIPEMASISMBlics! QIdAUES daimetda, eHBu'fEPolaéHod ><ro§§1eszlues
i ncl ude the 20 natural IéJéS accurring am no acids, comonl P/ desi gnat ed

three letter S§HIBPLAUNTHCHIES IIREPTIR R oratading APbSSIPFBT: gyt W&“&%@?”%PW@
denosi ne, | sodeaasiukest ard-maeibidstasd ekt 0, stablizsra sudm, astzﬁaetuaanal ani ne,

gama- am npbut yri c.aci d lline st ei ne, serine

ana et hi ofi me” - sul endreBbet e oo lINRIGH A 45 5e0SRER ShhBFef Vi okl
car bonat es, cénrbfmﬂa%érsent@ﬁﬁldreglsandsawwybs trgipbier isotrefindic steawies s.ot s enttibgne
bonded to t he ,ab 5'46%&' taH@d(})ttlés Osfucﬁ ofsMiiAc el d#ehf%% én?%u%fégofabé nma%Q
car bon prodrug Si aln rodrUgs al so incru i mers o compounds ©
fornula |. m@‘@ﬂawnﬁé@?ﬁ@m'q *P”dl HDEﬁ\é'“h'P*EOFW |1 appreci at e that the

conpounds of the IW@mmaﬂn@g&thé&@sfeuﬂ.nuenuanrr@@tdlstag;e@sw M @6 H8NALA Adh Aents
di seases. One_of ordinar the art wl dgpr eci ate that when

usi ng t he180nf)%d'hed§e?§?"e?tyh%f (’<?R??ﬁt‘°iu8r|’1 3 i 'Tcﬂué’éi‘ﬁn@ma” ymapiaed fpin and

di sease that friheled arspoyratthsofedubiesd midhdrs, osortitay ddhgdogerabe @thibitrs hantidiabaid s
existing 25 therapeuyt e t hat Lreat ment of
rheumat oi d arf ﬂen Q&H "%sh%'s\g%% %‘ 95 of" egf?{mm rs?vt c%nggingq)fraS'g%S@ 'rmeb'tnﬁl ned Wit h
agents such ascaTNsea autfcbnybretaarsgcfsa%bhrwwaﬁtand EMFZIq‘mnoatltrmxalldlr&drpn@omCEsas
(such as inflLxLimBBne, Bffit-206 éﬁ@l?rogéaggnearﬁqefg% Jo%ﬁu@ﬁdﬂg aPerUE'éf’L‘thg} phuhd ﬁ\e

nol ecul es ésuch as etanerce i nhibrtors, MEKKL inhibitors,
i nhi bi t or $5suére ﬁfeeél‘écﬁi%?e&s ‘@hr 8Y delpay. viePraesR B”‘érﬂ?“@?@fw c@fﬁﬁeﬁﬁb'yl ow
dose net hot r exaihéattyef uni m de, steroids, glucosam nes, chondrosamni nes/

sul fates, gabapentin, A-agoni st Ia 1 pr cess nd treI ease inhibitors,

| L-1 receptor antagonists such Qﬁ—\@—%ﬁ&ﬁgﬂm%m agoni sts,

hydr oxychl or ot mapwidg pemttian Seneina aljusBalésaine fprepa@tiorpalt tae tampdunds ofomalpregaitd
The conpounds, e I doi

exi sting 35 FREPberi e eahoR A 3. AP 20SCR: InfRIEHERkR stpts enc

Sui t abl e agenths dtSGJSblen th\gta‘dlIOWﬁ is detyreldiamnabdven i ncl ude st andard non-steroi dal
anti-inflanmatory agents (hereinafter NSAID s) SUBSTI TUTE SHEET ( RULE 26)
WO 02/ 034726 PCT/ 1B01/01953 -26 such as piroxicam diclofenac, propionic
aci ds such as naproxen, flubiprofen, fenoprofen, ketoprofen and ibuprofen,
fenamat es such as mefenam c acid, indonethacin, sulindac,
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apazone, pyrazol ones such as phenyl butazone, salicylates such as aspirin,
COX-2 inhibitors such as cel ecoxib, val decoxib, paracoxib, etoricoxib and
r of ecoxi bwoanab4gesi cs, steroids, 5 glucosan nes, chondrosa&eirnBelo19is f at es,
gabapentin, A-agonists, IL-1 process and release inhibitors, CCR 1

ant agoni sts, LTD-4, LTB-4 and 5-LO inhibitors, p38 kinase inhibitors and
intraarticular therapies such as corti cos®8foi ds and hyal uroni ¢ aci ds such
as hyal gan and synvisc. The compounds of the present invention may al so be
used in conbination with 10 anticancer agents such as endostatin and

angi ostatin or cytotoxic drugs such as acriagzcin, daunonyci n,

ci s-platinum etoposide, paclitaxel, d and al kal oi ds, such as
vincristine, and antinmetabolites such as nethotrexate. The conpounds of
the present invention may al so be used in conbination with cardiovascul ar
agents such as cal ci um channel bl ockKegs (such as am odi pi ne and
nifedipine), 15 lipid |owering ag such as statins (such as |ovastatin,
atorvastatin, pravastatin and sikvastgtih), adrenergics such as doxazosin
and terazosin; fibrates, beta-blocker Ace inhibitorsv(such as captopril,
lisinopril, fosinopril, enalapril &nd q@ naprill), Angiotensin-2 receptor
ant agoni sts such as | osartan and irbjfartan; nitrates, CCB s, diuretics

such as digitalis, and platel et aggrlegation inhibitors. The conpounds of
the present invention may 20 al so be jused in conbination with plaque
rupture preventitive agents such as statins, zithromax, NSAIDs including
aspirin, heparin, urarfarin, aq5ixinab, TPA and platelet Inhibitors. The
conpounds of the present inventjjor'may al so be used in conbination with
stroke treatnent agents such || EX-NMETY'-s- Bnd GCCRI R ant agoni sts. The
conpounds of the present i nvknti o may al so be used in ponbination with CNS
25 agents such as antidepressant such as sertraline), anti-Parkinsonian
drugs (such as deprenyl, carb&dopaO L-dopa, dopami ne receptor agonists
such as ropinirole, pergolide and pram pexole; MAOB inhibitors such as
selegiline and rasagiline, catechol -G nethyltrasferase inhibitors such as
tol capone, A-2 inhibitors, dopam ne reuptake inhibitors, NMDA antagoni sts,
Ni cotine agonists, NK-1 inhibitors, dopam ne agonists and inhibitors of
neuronal nitric oxide 30 synthase), d anti-Al zheinmer's drugs such as
donepezil, tacrine, COX-2 inhibitors, propentofylline or netryfonate. The
conpounds of the present inventi gy al so be used in conbination with
osteoporosi s agents such as ol oxi fiene,adeploxgfege, |asof oxi fene or
fosomax and i munosuppressant Nagentf's such as FK-506 and, rapanycin. 35 The
conpounds of the present invenilion y al so be used in conbination with
agents for the treatnent oforespratory di seases such as PDE-1V

i nhibitors, steroidals such as %PBSTITUTE SHEET (RULE 26) WO 02/ 034726
PCT/ 1B01/ 01953
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-27 fluticasone, trianctinolone, budesonide, budesonide and becl onet hasone,
anticholinergics such as ipratropium synpathom netics such as sal neterol,
al but er ol warnd/oXopenex, decongestants such as fexof enadi necThiBomilasi ne, and
cetirizine; |eukotriene antagonists such as zafirlukast and notel ukast;
and mast cell stabilizers such as zileuton. 5 The conpounds of the present

i nvention nmay al so be used in conbination-2%th agents for the treatnent of
skin disorders such as tretinoin, isotretinoin, steroids such as cortisone
and nonetasone, antibiotics such as tetracycline, antifungals such as
clotrimzole, mconazole and fluconazole and PDE-1V inhibitors. The
conpounds of the present invention nmay SCHBMBE used in conbination with
agents 10 for the treatnent of diabetes such as insulin, including human
or humani zed insulin and inhaled insulin, aldose reductase inhibitors,
sorbitol dehydrogenase {nhibitors, antidiabetic agents sucfi as biguanides
such as netformn; glj neg, glycosidase inhibitors suc S _Rcarbose,

sul fonyl ureas such as gliepiride and glipizide; and thi&zoli i nédi ones
such as pioglitazone, yo&iglitazone and trogliazone. Prefegr d
conbi nations are useful forOtreating the 15 side effects olL™di abetes such
as retinopathy, nephropathy and neuropathy, preferably retinopathy.
Det ai | ed Description of %pe | qvention "~ The foll owing reactjon Sthene
illustrates the preparation OE\kQ; conpounds of the prggeﬁfo i nvention.

Unl ess otherwise indicated X, Y, W' ,5Z, Rl, RZ and R34 n the reaction
Schenmes and 20 the discussion that flplHHows is defined as above. SUBSTI TUTE

SHEET (RULE 26) WO 02/ 034726 PCT/ 1B AT¥8 8CHEVEL OR L' L3V LZ
0 X-A-Y- B-G OjRLIV LaOOR HENX-AY- B-G ONO
L>" o
Vil
O
H i X—A—Y—B—G
N
O)\r?l @)
H
IX
o
H. X—A—Y—B—
" B—G
O)\lTJ O
H
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1 H SUBSTI TUTE SHEET (RULE 26) WO 02/ 034726 PCT/1B01/01953 -29 SCHEME 2
OO L' LLN LOL2ZOVII VI OH L XAY- BG L2OVIII O0OH HN
X-A-Y- BWG2@7»H IX OR HNX-AY-B-G ON OH SUBSPCTUB&E/BBBET ( RULE
26) WO 02/034726 PCT/1B01/01953 -30 SCHEME 3 0O HN XIl ONOH O

-30-

SCHEME 3
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H
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HNRLX ONOH O HRNOKHXI ONOH 'R HNX-AY- B-GI ON
SUBSTI TUTE SHEET (RULE 26) WO 02/034726 PCT/1B01/01953 -31 SCHEME 4 O
R, X O NWO02/034426 O R~ R2", NBr XIV ONOR3 2 R R X AP¢IBBU/016% O R3
SUBSTI TUTE SHEET (RULE 26) WD 02/034726 PCT/ 1B01/01953 -32

-31-
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SCHEME 5 X ,PIl XVI I wsP x AXVI YI B X | Axv | Y SUBSTITUTE
SHEET (RULE 26) WO 02/034726 PCT/1B01/01953 -33 SCHEME 6 O Li XIX LZ OO
R L' XAvg,oe72/111 L2 O 11 SUBSTI TUTE SHEET ( RULE 26PCWIBOR)1034726
PCT/ 1B01/ 01953 -34 Schene | refers to the preparati on of conpounds of the
formula | in atw step synthesis fromconpounds of the formula V.
Referring to Scheme 1, a conpound of the Pé&rmula | is prepared froma
conpound of the formula IV, wherein L' and L2 are | eaving groups such as
met hoxy, ethoxy, benzyloxy or chloro, preferably ethoxy, by reaction with a

ur ea of

SCHEME 5
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5 the formula I'll (H2ZNCONH2) in the presence of a strong base in a polar
sol vent. Suitable bases include sodi um net hoxi de, sodi um et hoxi de and
magnesi urwoeeisxieele, preferably sodi um ethoxide. Suitabl @ecTaByienys3 i ncl ude
al cohol s (such as ethanol) or tetrahydrofuran, preferably absolute

et hanol. The aforesaid reaction is conducted at a tenperature of about 20C
to about 90C preferably about 50C to abowf 65C for a tinme period between
about 15 minutes to about 10 16 hours. The conpound of forrmula IV is
prepared froma conpound of formula V, wherein L3 is a |eaving group such
as halo, p-tolylsulfonyloxy (OIs) or nethyl sul fonyloxy (OWs), preferably
hal o, nost preferably chloro or brono, tion with a conpound of the
formula Il HX-A-Y-B- Gin the presenrge of a base in a polar solvent.
Sui t abl e sol vents include dinethylfqrmam de 15 (DWF), al cohols (such as

et hanol) or tetrahydrofuran, preflera et hanol . The aforesaid reaction 1is
conducted at a tenperature of about 2QC to about 9 preferably about 50C
to about 65C for a tine period betykeer®about 15 minutes to about 16 hours.
The conpounds of the fornula V can bg nmade by nmethods well known in the art
such as those described in PCT Patent Publication WO 98/58925 or revi ewed
in The Oganic 20 Chem stry of Drug Synthesis, D. Lednicer and L. A

M tscher, Volunme 1, pages 167 to 277 and references therein. Each of the
above referenced publications and applications is hereby incorporated by

reference in its entirety. Conpoundsg of the fornula IIl are commercially
avai l abl e or can be nade by nethods well known to those skilled in the
art. 25 The conpounds of formula ¥, HX-A-Y-B-G are commercially avail able
or can be nmade by nethods melk Wn %;/ hose skilled in the art or can be
made by the nethods of Schene 5. réner' 2 cef ers X¥lAn al ternate
preparation of conpounds of the f la | in a three- step synthesis from
conpounds of the formula VI or |. Referring to Schenme 2, a conpound 30
of the formula | is prepared froma itonpound of the formula | X by reaction

with a suitable base and a suitable al kylating agent of the formula RL4 in
the presence of a solvent. Suitable bases include sodium hydride,

pot assi um car bonate, sodium carbonate, triethylam ne, pyridine or

tri et hanol am ne; nost preferably sodium hydride. Suitable al kylating agents
i nclude those wherein L4 is halo, p-tolylsulfonyloxy (OIs) or

nmet hyl sul fonyl oxy (OWs), preferably hal o, nost 35 preferably chloro or
brono; or al kylating agents include such conpounds as Eshennpbser's Salts;
epoxi des or suitably substituted el ectrophilic aziridines. Suitable

sol vents depend upon SUBSTI TUTE SHEET (RULE 26) WD 02/ 034726

PCT/ 1B01/ 01953 -35 the base used but may be chosen from

N, N- di et hyl f or mam de, tetrahydrofuran, acetonitrile and
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water. The aforesaid reaction is conducted at a tenperature of about 0Cto
about 30C preferably about 20C to about 25C for a tine period between
about 15 womaweg2¢ o about 16 hours. 5 A conpound of the frammBOR1b3 may be
prepared froma conpound of the formula VIII by reaction with a urea in
the presence of a strong base in a polar solvent. Suitable bases include
sodi um net hoxi de, sodi um et hoxi de and nmagré&i um net hoxi de; preferably

sodi um et hoxi de. Suitable solvents include al cohols (such as ethanol) or
tetrahydrofuran, preferably absolute ethanol. The aforesaid reaction is
conducted at a tenperature of about 20C to about 10 90C preferably about
50C to about 65C f orhgmeihisfesefq 8¢ Ryerairtien chlsearounds Af atfeeueol Bbotro stes

hﬁur fs A lcon{)/ihyﬁtdesﬁé frbrA &ofrPbuid &f \Hel ﬁomﬁwvbaad@érwfoe@kh%em 3 SAHPBANINGE RE
the formul a

is a leavin such as
ol y1 sl £ onyPE (COFRSerB iree ATELY DHyr BRYR BhERereh br BT at1Ig REISEUPirost
pref erably chlsotioas byetiegcdtihad, eintioxg oc ofprouprefeablytdi®xy, Qalyrrbdoaori-%trﬁe YreBolS G
in the presen a |v i table aSSI e _sodi um
ot hoxi de. > sq o AR B Ao R R Bl snatt Rl oot ey Gl vesss
preferably sodnaHeeetodioxi @ethoxm&msocalbh ethostie and sragmsluodeetivxriaet myafdraryraodiue

(DVF), - al coholggoligdiColitdisie %Blb@ﬁoﬂnélu&g aIC(;h%E r(@tﬂ%CH'soeftrer’nQi? or Hartrgt}%Foﬁp h B?etf&@g&gl)u ¢

The aforesaid reaction is conducted at a tenperature’of
90C pr ef er abl e ethapt The aweid rFator §cortusipdrat plempeatuiset wewh2@6d0Bb@0 15

m nutes to abayt r 209U ype
are further :@’IélCu‘ir't@fregat9 gda% %E'}B?ﬁ{a@ng@ﬁg% of Jtlrﬁe&qﬁlﬁg zcjw %%aa%lﬁqg% 'ﬁ?jesﬁQ%%OUF
Amer. ChertP sd€hourg2 1154  (1940). Alternatively, a compound of the
formula VIII may alm@c@ﬁpdmh@r@afromla‘ wmrepa%armmmn%uﬁdfwfofrﬁwwlva@éw Liidy the
presence of alswtabl e caﬁ lt g‘ﬂ“? a] )y rhodi u acetate according to
t he procedur e ‘FE8%HBBFUBY 2 @a?rg’ﬂvv fonglpxy,{OTs) a7, gt y' lfoRyaain(OMa)s Prefesely
(1992). 25 Compiounats preferdblyechfoarartcenol/by sadtionllith & cemsanarentied fallniuya laMaiahap e
or easily obt r ily. avai star teri rd|n

et hods. vel | Ehoue P s SE 9 it her bttt 2 B S RAB A%,

t he For mul'd VIPMpagicdhels bsushas éfdar@b@btﬁmhyqomtﬁHIMe‘en@blv hﬂ)dnod)fTHB achsandeotm et

al ., Synthesi Conp i y
avai l abl e or c%acr(l)f:}%ﬁtegr]‘3 gg?ﬁn 58 &légglﬁ 2@{? tggg%ﬁ%e%rwl abggtﬁsggée)m%&ﬁl%g
the art. Scheﬁ%aﬂmﬁéﬁr@d§et"@e’aﬁb°&i terindeso gppap i karson of conpounds of the

formula I; in par Wh@éﬂn%ouﬁ&%@lemﬂﬂlﬁvrﬁa%é r%adpﬁf/gﬁé‘ho%wel%zn in tHREHQUEH 9 tO
Schene 3, a c ound of the %We obt ai ned by al kylation of a

conpound of t (S’F?ﬁJ'P%{j P4 P\%th ﬁat‘é”t ‘?,Hbﬂ SAIPE WRHERSP2Dor trﬁ‘ée‘”feﬂr ‘ﬁuL&‘?_(MQ
HO A-Y-B-® acc:aérd;smgoﬂ oruty Igninedid@d Lednider aM L s@nuibdhdr Sysiirhe 3] Saged 18btd 3981) )

or by alkylatio re erenceigw%yellr;[ %%he qf']ek%/blo% e egerg: E&béggt'ﬁ%ﬁ %pd apphca!loar']s is hereby

L3CH2A- Y- B- G Whef LAV NG o8t 5

p-tol yl sul fonyilcmva(edjﬁs)efﬂenqmm lfﬁwrwceltyf onyI oxy (Ows), SUBSTI TUTE SHEET

(RULE 26) Compounds of the formula Il are commercially available or can be made by methods
well known to those skilled in the art.

25 The compounds of formula Il, HX-A-Y-B-G, are commercially available or can be
made by methods well known to those skilled in the art or can be made by the methods of
Scheme 5.

Scheme 2 refers to an alternate preparation of compounds of the formula | in a three-
step synthesis from compounds of the formula VI or VII. Referring to Scheme 2, a compound

30  of the formula | is prepared from a compound of the formula IX by reaction with a suitable
base and a suitable alkylating agent of the formula R'L* in the presence of a solvent. Suitable
bases include sodium hydride, potassium carbonate, sodium carbonate, triethylamine, pyridine
or triethanolamine; most preferably sodium hydride. Suitable alkylating agents include those
wherein L* is halo, p-tolylsulfonyloxy (OTs) or methylsulfonyloxy (OMs), preferably halo, most

35 preferably chloro or bromo; or alkylating agents include such compounds as Eshenmoser's

Salts; epoxides or suitably substituted electrophilic aziridines. Suitable solvents depend upon
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WO 02/ 034726 PCT/ 1B01/01953 -36 preferably halo, nost preferably chloro or
bromo in a suitable solvent such as N, N- dinethyl fornmam de,

t et rahydrwburasi2@cetonitrile in the presence of a suitablpeThReko1935ch as
sodi um hydri de, potassium carbonate, triethylam ne, pyridine or

triethanol am ne. The aforesaid reaction |s conducted at a tenperature of
about O0C to about 50C preferably about 20C 3for a 5 tine peri od between
about 15 minutes to about 16 hours. Conpounds of the fornula XI may be
prepared from conpounds of the formula X accordi ng to the method of J. A

Vida et al. m, 17 732 1974 npounds of the formula X may
be prepared frtgﬁgl%eé’f)‘%&&hﬁ‘ay B Shoprn f é} é{”eﬁﬂ‘ylfﬂg‘amfdéé%tﬁhéqﬁowaf‘ rregiondifieras| e
base, in the pwvasernae aﬂj‘resaldSruiadtuazb||£ccaidK¢{écabtl AderAgedire OF bbb o @rthé\Jt%bbé
10 and a sol vent described in Biehl et a/., J.Het.Chem,

(1986). Suit abfrraf’efsﬁ'i %50‘1??%8 |%t8eab%&?&ﬁ°h9&fﬂ“ﬁc?§“°dpw~‘a%§ iobioHt d & miskestte oot 1o
triethylam ne,hgossti di ne, triet hanol am ne; nost preferabl y tri et hanol am ne.
Dol ysul f oyl oxy (oS Rals 1T BT RS Sebavey Forpaparusty e emuney
preferably chlyreadien wtﬁhmeamthalpkeﬁbraiemﬁg digenbasesuelpots séiehe IButder bases
Sal t; epoxi desin(ﬂfdeséé'dﬁﬁbrln&hmsgbc}nﬁg %ﬁlwo;iée ghﬁ%@%@ﬂh‘ h&h%&de’j Iﬁ%#‘epgoﬁa sodium

Swtabl e sol vents de upon t he se use be C
N, N- di et hyl f ctheeide-d 'ta?‘@tsplaﬁ%lr”é'f'@ﬁ a'ﬁOhokﬁdél#C@rﬁSt¢thélne| an tbtraydesfuranT Ipeeferably

af oresai d reacdpkéhie iefandt OMiCHGEELhi dartea@loﬁ RUBSLALYEE a2t gt%ut 90 @%’ gtgoug’oc

pref er abl y about 20C to about 25C fo a tinme period between

m nut es t d'%abd¥C RFGfeFRS’Ur@OUtéSrﬁ)@@ﬁﬁé 66‘10 ferretimeopatiod Betwgan ahpd 1é@m\@s¢¢ albdusy
avai |l abl e or camolre. easily prepared by 20 those skilled in the art
according to the nethods reviewed in The Organic Chem stry of Dru

Synthesi s, D. Ledni’tE¥ ReHY ¢ tr“?A\‘C‘Dr"N’Ilal ey be\%‘?pﬁﬁﬂ frgm ap%Pd@@“T(f’f ﬂiecfg@?”? Vind
ref erences ci tvedreirt lﬁ@aalemlng@dmmecmasrrefoe;ﬁ BalytsOlfoaﬂoﬂl(Dw)mahethpglﬁw&y (CWIls of

conpounds of t n u
fornula | may be(?erg g%f?ignd) prreagragl b r?ORV o éfoﬂ %83’%@&988%% @%””?%}?%ﬁ% EXIV
with a coﬁﬁour@lmﬂ?ﬁetmem@rwﬁﬁl aaSIeIXnNQdﬁ sGvéem. $uiteblp hesse rinahidefsodiurtb asathoxide,

Sui t abl e base I ol
1,5, 7-trazabi é{;!&ﬁ]ﬁ[é{ﬁ&ldg] pbét%_&r U-ng%gﬂggnogg‘ﬁ S%B%&h @%r'de én refer?%‘l’lgf)glun&r%hsosx I nked

wi th 2% di vi nyiuitabien ofyente Dvsyd%rd'ra¢tk>éfprmaﬁ>&ea|< 5» bePRipES (suclpr e egtebply ®TBD.

Sui t abl e sol V@éﬁaﬁydré}%hlqﬁef&lagpféﬁlal‘&ol(3H§|afoib§ax@tr$h%nﬂ| s coRbbanal » anteRitano! ),
DMF, THE or acetonitrile, EOO erably absol ute acetonitrile. The af or esai d

reaction is cGREHIGYEACBBPUAPOS PreferRlY aot W bt 2eel 0D lsee tige Agivd Petyeen about
pref er abl o abGBtmlﬁQ& to0at@o s h&bs gréféraifly bdl® 3 RRFsI @dadieisWaranis apeUtre kbther

t t b Th d aof _f la XIV i f
Conpound of - QLA SR Tatht 1 8RR, Tl et 67 TEagal s tch
as Br2 or Br2 Ph3P_Alt€me{vely@monmbtm|d ofrthyfdnreulaahlrr@agdalsooubrebme@frmreacemmmnc@ ofer t
sol vent such %f&%ﬁrw(ih 'ﬂ]etpp&epge%g@ﬁi%b@fcaélyg‘t%re%rl%ﬁ rl%@ﬂ%n%?ll’)ac@t%%te{cgor&% t%’

the procedure described by M. Campbell et al., Aust. J. Chem., 45, 2061 (1992).

25 Compounds of the formula VI and VIl are commercially available or easily obtained from
readily available starting materials according to methods well known to those skilled in the art.
For example compounds of the Formula VII may be prepared according to the method of D. W.
Peace et al., Synthesis, 658 (1971).
Compounds of the formula Il are commercially available or can be prepared by
30  methods well known to those skilled in the art.

Scheme 3 refers to an alternate preparation of compounds of the formula I; in
particular those wherein X is oxygen or -OCH,-. Referring to Scheme 3, a compound of the
formula 1 may be obtained by alkylation of a compound of the formula X| with a suitable
phenol of the formula HO-A-Y-B-G according to the method of O. Mitsonubu (Synthesis, 1

35 (1981)) or by alkylation with a suitable alkylating agent of the formula L3*CH,A-Y-B-G wherein
L® is a leaving group such as halo, p-tolylsulfonyloxy (OTs) or methylsulfonyloxy (OMs),
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35 acetonitrile or DM, preferably water. The aforesaid reaction is
conducted at a tenperature of SUBSTI TUTE SHEET (RULE 26) WD 02/ 034726

PCT/ 1B01/W0938347287 about OC to about 40C preferably aboutrCZ0B8)@9ssbout 35C
for a tine period between about 15 minutes to about 16 hours.

Al ternatively, conpounds of the forrmula | wherein X is sulfur or -SCH2-, or
their oxidized derivatives >S02, >SO, -SC¥cH2-, -SOCH2-, can be prepared
by reacting a 5 pyrimdine-2,4,6-trione ring of a conpound of the formula
X with a suitable disulfide of the formul ae (SA-Y-B-G 2 or (SCHA-Y-B-QG 2
in a suitable salvent such as N, N-di net hyl formam de, tetrahydrofuran,
acetonitrile iReERRY J1akos dPRsE R5Ferably lﬁ"f’%?bloé bFpse In @ Eitalle Sqb@tu Ay 8 iNi-

pot assi um car hixhateorntafridat Ifae}flar@ﬂionﬁan ayéhbrdhlélaw Qe dredentdanglsailbietasd BEch as
aforesaid reacti conduct ed of about 20C to about 70C

[
preferably aboﬁ?'urﬁd‘@rfd&poéasf Frﬂﬁarﬁgﬁte g 'e%n%mﬁ‘gt %gﬂ ® ghBEitanPEmTen (egdoressi
about 16 hour seacibrsislcéidietsd £tSAepdBat@e2f atfou BCHE AbX(it BoG) efomyly Bsoupr@pased
fromthe corr 0 t hi ol SA- Y- B-G HSCH2A- Y- B- G by oxi dati ve
met hods wefl Eﬁ‘% eggfd%% egggbosuf%* D4 REPY ?% U, mpounds of the formula X
are conmmerci al | y avainipabyide,of dre fotmailarist meyl de girepselgrme Sommundsant thee forade Xby
met hods wel | kp h,%% I I 1 Iled in the art
will also appre%:lélpész{t]gtetgttrh3 d%m A \%iaﬁgjr Dfied cherm, 5&?@539%]%% A-Y- B-G may be
added as a unit, a§qn§’°md§@ﬁ%‘§é€tﬂm%6\i@ay bgrpreparediye meriehstborrd o disdpratule fodul es
such as X-A f Qéalcﬁ(\/ﬁdlthté’sdt&@e 64dd] if terddbnd o‘?@@@i&gle%%tﬂg a‘ggnt%f @e forhGB RL*

nmet hods ar those skilled in the art. Sch descri bes the
prepar at i dﬁ fa”ij At Vﬁ%tdF%FFé? FerPRL N et & diet-Chgmy, &ée? r‘r’eqéfi aPeEbi§bagese

formul a XV ar éncuge dotiom piyeruiar gotaspockistmaef trkbyaming pyridine, Sakiemesmibedmost

Ref i t nds . the formul a . erein X s

0 & QP B e, el Pt osh Bt o Forgons

pr epar ed fromtqlmlfwbxb@TSapeme@ﬁmb’@MMy G®M$)o priefetaly)ddo, b}vstjwp‘er@bl&cchlpmmr
under conditi %Fb%\ocgmmolgtyn\%ﬂ%% &en %Qoé%e%osepsr @5]9 r%%xﬁé%' . sdltgt%); s"ﬂ'{]tedand

referenced in G eene and "Protecting G ani c esi s
(John WIdy & SlsgPPpiiazridingg, Suitable S%ﬁﬁém%uwt ehéasrscsas b Wbewh@p@ﬁmx

is -(C=O-d mmnﬂamywbrnama@dtetﬁ—ah%rbmﬂpamru@fanahﬁatérormla%oré%\étd, rabB@heisn P
i s hydroxy, reaction with chlorinating agents such as thi one)/ tchI oride
i

or phosphor ou§°’@%§iﬁ%?t&t?ﬂ%erat@8%%ﬁ9HtcPsCéﬁatioH FoPiieraR'y e0put 2P @payt $6°Fdero,
S, CH2O, CH2Sa tiNRpdidhd bel2diRIEBLoI5 mikledNRAsbut adule prepared by treat ment of
d of for XV eactjon with a
compound of t he 1 o RPATES 2 M BT LS 2B RS et E o Yo B S O as
an al kal i 2@ret Hlose shtilled mathe amracmmdxltfcéen@m reyiwetl ér 3d Yrgaoicazhsmishy of Drug
carbonate, insifig s brreaRe & b L2ASHAS-AG GoiiRl ! ks 167467 AanAtefPRRE cikd)

catal yst, pr frne powder e

therein.
Scheme 4 refers to an alternate preparation of compounds of the formula 1. Referring
to Scheme 4, a compound of the formula | may be obtained by alkylation of the compound of
25  formula XIV with a compound of the formula HX-A-Y-B-G in the presence of a base. Suitable
bases include polymer bound bases such as 1,5,7-trazabicyclo[4.4.0]dec-5-ene bound to
polystyrene (PTBD) crosslinked with 2% divinyl benzene (DVB) or alkali metal carbonates,
preferably PTBD. Suitable solvents include alcohols (such as ethanol, methanol and butanoi),
DMF, THF or acetonitrile, preferably absolute acetonitrile. The aforesaid reaction is conducted
30  at a temperature of about 20°C to about 90°C preferably about 50°C to about 65°C for a time
period between about 15 minutes to about 16 hours.
The compound of formula XIV is prepared from a compound of formula X by reaction
with a suitable bromination reagent such as Br, or Br,-Ph;P. The brominaton may be carried
out in a reaction inert solvent such as water (in the presence of a suitable base), acetic acid,

35 acetonitrite or DMF, preferably water. The aforesaid reaction is conducted at a temperature of
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copper bronze in a polar aprotic solvent, such as DMF or NWP at a

t enperature between about 80C and 140C for about 6 to 24 hours.

Al t er nat iwelog/o3weaupl i ng may be carried out 35 under BuchwaiCa/iBeudibEsrtw g' s
conditions in cases, wherein Wis C, Br, | or trifalte (TfO, wusing a

sui t abl e base, such as an al koxi de base, preferably sodiumtert-butoxide in
a suitable SUBSTI TUTE SHEET (RULE 26) WO972/ 034726 PCT/1B01/01953 - 38

sol vent, such as an ethereal solvent, preferably dioxane, in the presence
of a palladium (0) catalyst, such as Pd2(dba)3 and a suitable |igand, such
as a triaryl phosphine ligand, preferably tri(ortho-tolyl)phosphine at a

t enper at ure of®PHIUt tozﬁ?@tt“@%i@rﬁ@apﬂraba%@@%/c tp abgut8°C febaltide psipdhetertirrdubns
are revi ewed 15 @R afoietmholi@t . Ed. Engl. 1998, 37, 2046-2067 5 and are
wel | known to thoseltof torldi nary skill in the art. Alternativel coupl ing
may be carried out ' FRANVEYLTEREIE WS fEPER MVESTHG B 2Pper -Cedtal g sheir
preferably coppeized ldejvaticet a$@,, i8Q, haO,PHLS SWEH,of cah angséd=aim BPlreuhdra

si eves and:a syita terti i ne has uch as . triethylamne or
pyridine, in z’wérﬁ'. P%glél’efs@té%ie\aﬁe to?rysﬁoc Oﬁgde%ﬁﬁicirrgﬁ% CHITHFicH ,b% BH9B T e,
under an at nospheee (f-Y-Gx§lgenSGHsA-4tB-@), trengpéate spiventohichedsoUN-dbRRy Fom&bide,
preferably ab about rS: r t.al.n .

where Y is m%kh%%é%%@é_{c%{%g%% grthgg%%ﬁé%S?egi%ﬁa%é;b%gg Oaﬁfggﬁgnué??r%e’use
a conpound of PPEFTHT §akenate, Wighwleaing. ryidpecpariaihenolaiyines e pigresgihgeaction is
conver si on t o c6RBEHAGD teéifperdlire bf SALIAE toWMbbil 78 CREBRHN Aok 2d-B1rdN ifhe GedsdYH
in the presence of a suitable base, such as an al kali "netal hydri de base,

pref erabl yVso ?Wﬁ‘?”?ﬂ?ﬂtﬂisd‘@’?“teisﬁo%f’oﬁtﬂsd}ouréproti c solvent, such as DVF or THF,
at a tenperature oDisdBdésO(SMOEO6r ($BHIA-VB-CY nia WeSprepatisahromPIB QbREkS oy be
converted intQ.co 0 faroul a. XV, rein X is o, -call ed
Bayer Vill age%'cg&'iqu? :Eg% Oéfélﬁéﬁ‘?\'\(()’ é%oﬁ%}ﬁéeo tﬁ%ﬁd‘?ﬂl g‘fo"‘fné? fpﬁfeag%e%ﬁan'
wherein X i s NRLB, Coyptungs sighe Birhdal X Gur ¢cdmusercigigravailagie negrtite, mdtiodda ob$chemie ch
are classical , gnLgamn td : to those of ordinary
skill inthe arf. @%Shﬁﬁgﬁé@ﬁe*ﬁﬁft&%e%@d 'ﬁg\ré@i nYis >802, >3=Q

- CH2SO-, 1TH2SR- , Ongekisd(itieartwill alspgrpeiqimihat thagide ehaitselsaptedRT arsit-Aiie
correspondi ng Blcowag b@%bAkAt dsQNurit A 8 diseHIBOUPSIR brcall-beWABE LA e alafe Mmodules
-CH2S-, -S-(CH2)"-)_ by oxidation with a suitable oxi dant such as a peroxy
aci d, preferaBfy FefAcEioawed yitee acditonre! g tReATE Upek 0BG, Sprheeiheds) ae el

chl or oper oxybemmaitethasd skiled intties d4rt. but yl  hydr operoxide, in a suitable

sol vent, such as t.hylene  chloride or t-butapal, at a tenperatur ween
about -10C and BOgE?hoe}rl”el%t 61e§mh%surts‘? %%paff}%oﬁnd%té@fediaﬁ% Pgﬁ%ﬁf r”&‘fﬂ bﬁ}
wherein Y20 s DfeCrdiates StEHRYmIa NRAG(LSHLprprepare dvepoprde paioeuid tioSricompdunds
of the formul ﬂef&/ih% to %’?‘%Eﬁ'é" Wrdg%urjrd's(ogﬁ%)%n’m lM‘@,r\ﬁillépeiJ‘er Is D?S%CI, r@-ﬂg{—pxy

(MsO) or tosyl o};%o TsO), Hy treat ment wth the appropriate ound’of "t he
formula G z- WHR VH&PSE: fH8H. SHHNHR® gnd RRISHIR Bymay ksaprapaied (P theaepraptialbl e

base, such ascaboahdat forri®s &Vi bf AEHBRAA BRSE corRiBACERMMAIPRIAS Sb UiBse of

car bonate or cgsi un‘kﬁar onate, In the presence of a , ,
ordinary skill in the art and referenced in Greene and Wuts, "Protecting Groups in Organic

25 Synthesis,” (John Wiley & Son Press, 2nd Ed). Compounds of the formula XV, wherein X' is
—(C=0)-Cl can be prepared from compounds of the formula XVI, wherein P is hydroxy, by
reaction with chlorinating agents such as thionyl chloride or phosphorous oxychloride.

Compounds of the formula XVI, wherein Y is O, S, CH,0O, CH,S, NR'™, CH,NR" or
SO,NR'", can be prepared by treatment of a compound of formula XVII, wherein W is Br or |,

30 by reaction with a compound of the formula G-Z-YH in the presence of a suitable base, such
as an alkali metal carbonate or hydroxide base, preferably potassium carbonate, in the
presence of a suitable catalyst, such as a copper (0) catalyst, preferably finely powdered
copper bronze in a polar aprotic solvent, such as DMF or NMP at a temperature between
about 80°C and 140°C for about 6 to 24 hours. Alternatively, coupling may be carried out

35 under Buchwald and Hartwig's conditions in cases, wherein W is Cl, Br, | or trifalte (TfO),

using a suitable base, such as an alkoxide base, preferably sodium fert-butoxide in a suitable
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30 polar aprotic solvent, such as DM or THF at a tenperature between about
23C and 80C, preferably 20 to 50C for 1 to 24 hours. Conpounds of the
formul a XwD,02B5e€i n Y is >C=0 or CH=CH, can be prepared IP¢T/IBOREPFBENt Of a
compound of formula XVII, wherein Wis -B(OH 2, -ZnX or -SnR3, with a
compound of the formula Gz Y-X, wherein X is halo, preferably Cl,Br or I,
in the presence of 35 a palladiumor ni ckeb8-catal yst, preferably Pd(PPh3)4,
in a suitable solvent, such as toluene, THF, DVMF or DVMBO at a tenperature
bet ween 23 C and 1100 for a period of 1 to 24 hours. SUBSTI TUTE SHEET
(RULE 26) WD 02/034726 PCT/1B01/01953 -39 Such reactions may be
facilitated byoa¥d: proseseehsreshsdhereiyay doxenndss eapneas’ # aalademdp)

cuprous brom Q%taly@pfmaﬂ&dSPdQ(fdbé hesnt of BUtaBleXand V\MHeasnaYmérs}n pf@s&nn&%bn@e
prepared by treatne npound of fornula rein Wis halo or

triflate, pr efpé‘?f%(ﬁll"ij trl“f*ﬁ’r”’<9rt°"(' th\ﬁpPﬁe aha (gAY Of(ﬁbot“tf@ (f' 53r Wf%fot}a‘?“‘ﬂ It? 48 n

t he pL elsence (hfourg [iich at&hcg.obas.@ re&ewév iASArgeD. CmdgaI/MyE@,rmgmb@Seﬁ m4ef266ﬁgl y
trletya ne a a st, pre PPh3)4 in sui.t abl e
Sol vent oo A8 S rofie S PR i hE BRY Gt tsey. anabieat ng 4ed
peri od of 1 toot B4asesvhere ‘@neB(ﬁH Qusimgmcgppedmdtdlyst mretfdrablacdppw (1) ade@e0ig ez e

that Cormoundg)ré%fenéehgf Eogn N‘e’culay\@lgve%l dY 's%ltabg_'?e(dg_'rﬁl‘)glmme ga%% Ql?ch as

prepared by reduction of renentlone conmpounds
-CH=CH or -Ci@thyiagyng @om@tim@nn aritisableasaiiedl Gg@nasamﬁfbﬁﬁwﬂd? CAMERD @nfr HA.0

pressure to 5Qn@§'an'aﬂn6s@ﬁer96§(§@§@€% fat & teRdetaMd anab%élt1@|’0’§>t50°d3 ?Jf@é@)bé%ut
pal | adi um on char coal sol vent, such as net anol

acetate, 4P a 2&nioeraeditelo fathrEEn 'alﬁﬁrﬁﬁ'” 5TFES (SAdVIRITY 1% CHaBofefS 1C{"6\‘R212°r
hours. ConpoumNafﬂ) it Ry be ah&géous \Wedeea ddripSurdl & Edrha@d el pvHete@CX isH@ AU P

as defined in n.and Wit s mer ci al avai | abl e,
known, or may D& Fgfoéﬁ)hzfrcé’aveﬁ" P C(i'gpwh?r&(alf%'ﬁgﬁap@enéw' 2B ugc{ %/[rf?rfnﬁ'l@ SN
mat eri al s by rethhedsehseovin dudatihbase, efch @s dinreieey mela hydride badeepreterably Sdicene 6

descri bes the t r ool
. Soi SRR LR gRoiRBRNIR ODUANE 180 ST it eror WRSB U ol 2

of formul 51 V1 ‘i°r124sb%k§?re Sgch gpreraengs RN P cerrgresy P, cqraorndgsi efghe éprSelReti®. 6,

conpounds  of m@ﬂm>a.s>6’Idylso?(,@unéaaa;bybw.mg@paen@a%rbyoﬁdrn&%tcsr&@&or@aouadscammed of
formula XIX with a co GB- Y-A-XH wherein Xis

NR1O, in the prédéREn fs %lR u‘?yttﬁﬁlsi% Cﬂ%?gé?“”‘é’ﬁé‘f‘?”égge&i‘?”hlbwﬁl‘%f WhER é[e C'?ﬁ?tﬂ?'u de
base, preferabrgenﬁmdnsﬂdsnnhydd\s|ad<ewe|a}mdwatcStumsIeaabbremsqlsmermtthe stch as an

al cohol i ¢ sol vent THE or P'YF ratur baut 5
preferably about 0&BOYSE 4 o o m& er ' Yﬁéu]%%g %% Qh (%%%pogﬁ )i
the fornuka | SOM@HLh &Ce(dbaki @aynbmatauar@d fa;ere theapatsseonding flowari aglaton wiede

Xﬂ Lgbyho‘;ug'hfcérg%&%s BA). Lihetirt P iV &LT @SS | ROFIAN Gy ARath WA LsuRGH1H Sxidant,
g such as a peroxy acid, preferably peracetic acid, or an organic peroxide, preferably m-

chloroperoxybenzoic acid or tert-butyl hydroperoxide, in a suitable solvent, such as methylene
chloride or t-butanol, at a temperature between about —10°C and 30°C for 1 to 8 hours.

25 Compounds of the formula XVI, wherein Y is O(CH,),, S(CH,), NR'®(CH,), can be
prepared from compounds of the formula XVIl, wherein W is L-(CH,),-, wherein L is halo,
mesyloxy (MsO) or tosyloxy (TsO), by treatment with the appropriate compound of the formula
G-Z-Y-H, wherein Y is O, S or NR'®, by treatment with a suitable base, such as an alkali metal
carbonate base, preferably potassium carbonate or cesium carbonate, in the presence of a

30 polar aprotic solvent, such as DMF or THF at a temperature between about 23°C and 80°C,
preferably 20 to 50°C for 1 to 24 hours.

Compounds of the formula XVI, wherein Y is >C=0 or CH=CH, can be prepared by
treatment of a compound of formula XVII, wherein W is -B(OH),, -ZnX or —-SnR;, with a
compound of the formula G-Z-Y-X, wherein X is halo, preferably Cl,Br or I, in the presence of

35 a palladium or nickel catalyst, preferably Pd(PPh;),, in a suitable solvent, such as toluene,

THF, DMF or DMSO at a temperature between 23 °C and 110°C for a period of 1 to 24 hours.
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nmust be pharmaceutically acceptable for adm nistration to animals, it is
often desirable in practice to initially isolate a conpound of the fornula
| from t woree@s47eon m xture as a pharnmaceutically unaccepcabBel/aast and
then sinply convert the latter back to the free base 30 conmpound by
treatment with an al kal i ne reagent, and subsequently convert the free base
to a pharmaceutically acceptable acid addi%ion salt. The acid addition
salts of the base conpounds of this invention are readily prepared by
treating the base conpound with a substantially equivalent anmount of the
chosen mineral or organic acid in an aqueous solvent nmediumor in a

sui t abl e or garfiugh sktieninay be Factisteny teroeseoce dtetrapredr sallpanh asanbud iodighor

SHEET (RuLE 6P O BOEL ponh R SRR, §8din PPyl O be pRRE O
to prepare thdrepimenhieegmpeuld of foypde pivbvhereiniVds heldiot Tritate. pseigrally Bf ortlheithbase

conpounds of thiSndddN@ ok i rdfnBlat BESEHWH Gl Fr‘%ééﬂc@od? 3 Qilbleabdsd, adgi bd %n
salts, i.e., salts containing pharnacolo accept abl e ani ons, such a

I
hydr ochl or Pde t”a'W&?ﬁ?r@t?@a?nptféeratf‘byfa?fﬁw@a'ﬂﬁ é”d %P%“?%l‘ff@ Caté'uﬁtf%%f%fa%h‘ PEPELf! '&?e
phosphate or agi8icRRReRNALR as ABRbEADREF aba leABbaiuas bebldeh 2B @nd60°8¢dr& petidd &tie,

tartrate or bitartrate, succj nat mal eat f umar at uco e,
atohar ot o DAhEDAIE OnsHSrArE0 LR S iiear Befsorfot R B rormuia
1, 1" - met hyl enevhbiesr Y - {0yE(Co)y-~ Ban hnapfapdwdab;e)e]ducsuahtoSthe'EIfunseermmwpommd@mdé t he

formula I whi ch _are,als dic nat ur are capahle of faormn
salts with varv‘f it pharér?-’aco ogl cda?I 'y arceglgdt'? Hi‘dercaa?droﬁen @ osPrpﬁre & l(sarﬁtch

sal t s 10 1D nc Ipcageure tebOadskialthe pesieade e palllekiwm qatalyeh pteferapin mlladivm Qrscrarmal in
particularly, j Jatﬁae Ceﬁgwém @M ag%é§§1'op5p éh”yl E&a’tat;— @?éqeé@elrétére %@@veal Lok spar ed

by conventi onal ues. chem cal ~ bases which are used as reagents
to prepare th@“‘ﬁ)ﬁ%?ﬁﬁ@é&%”é‘é?‘} IS}‘Oué‘izcept abl e base salts of this invention

are those which fOfd?SHﬁ@lﬁhd’E;(bxltHé s saJhbse wid B st beting desprdsb@ednacidi c
conpounds of fornu s, include those derived

.. These non-toxic e sal
from such 15 &5%6“&[@&}“8@588@ ?fefé'&"éﬁt’%‘leré"a Y""B‘?‘Pi e $8%h§i By PpBEaYET AT
cal ci um and negnesiclziy awliable stdlies matedhls by arthoeakidwy théhope epatiesry Byl trr hat i ng
t he correspon%i ng aci di c conpounds with an aqueous solution containing the
desi red pharnmacol ogically acceptable cations, and then evaporating the
resul ti ng sol uti on Sclentl § Aessehes pireefrepagdtioy oliendwounds @fi the dorprieS¥ilik herein Xis

Alternatively, %éﬁeysdmyorahﬁ@o )8R, pds LR A%e%rmu@%}upx\%rcoa{;&ﬁag%ﬁf&rmma v
solutions of t aci di ¢ co unds and desired al kali netal al koxi de

t oget her, andn $&meviapbealimds Wéogef‘eﬁﬁfem”ﬁdo sehets bsoreeutrs AdeeuianXY e
same manngy asaledf fegared By t%h@fofmmpo@ﬁw RRh ORI a @hgeindlof RENWd G-B-

agent s are B elel ahi SIRL VSO0 et L0, IS, COIB! SLRIES0.EN
hydride base, preferable sodium hydrlde and a suitable solvent, such as an alcoholic solvent,
THF or DMF at a temperature of about —20 to 50°C, preferably about 0°C to 23°C for about 1
to 24 hours.

25 The compounds of the formula |, which are basic in nature, are capable of forming a
wide variety of different salts with various inorganic and organic acids. Although such saits
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

30 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
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 agueous solvent
medium or in a suitable organic solvent such as methanol or ethanol. Upon careful

35 evaporation of the solvent, the desired solid salt is obtained.
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25 The ability of the conmpounds of formula | or their pharmaceutically
acceptabl e salts (hereinafter also referred to as the conpounds of the
present iweentssey to inhibit netalloproteinases or manmeCiraBov@psiol ysins
and, consequently, denonstrate their effectiveness for treating diseases
characterized by netal |l oprotei nase activity is shown by the following in
vitro and in vivo assay tests. 30 MW Assay®¥- MVP- 13 sel ecti ve i nhi bi tors
can be identified by screening the inhibitors of the present invention

t hrough the MW fl uorescence assays descri bed bel ow and sel ecti ng those
agents wth MW-13/MW-X inhibition 1CsO ratios of 100 or greater and
potency of |ess thadnd@ednfich gitesed Kvrepere dfeepharmasedtivelorccamaide a¢ith@ddition

MVWP's. 35 Non- %@Itsecﬁttih&&s@%h@@ﬁﬂ@%ﬁth’isﬁmeﬂh&%@ tf3e WhEH rhHaY ﬁdnr}OXlé’lQ(I)l@%?dl log
ot herwi se nentio ed ef e t.0 aggnts which exhibit |less than a

sel ectivity forafhésy r'?ﬁﬁtsolc?'?t%’H”% W%@"@M%C@pta@@B@Q”TU?‘EhSﬁEEW@@HJEE 126)
WO 02/ 034726 P@Tdrd&B&ﬂllﬁ@.m&Blodrdéhtaﬁ& BMlateyorMé&ifatd%sKhzﬁQZrym sHobphatd Yceddte,

pot ency of r(?ac anaa@ltrégocm\élm Itl%?f o ra(4e o%%%p[ba& (%{ch]ahae L?af EL{?’I%E%’[é,hQ?UCOHatB,

MWP- 13/ MVWP- X fluoréscence assays descri _

col | agenase i nH?Q@h%réﬁ%bqnaoatﬁhnetjmemeadfbmafgemrawoatatf i.&j 1,y-rhahwekelbiskpomtroxys-t he
art. The degl’eﬁa&fthola@ﬁlsgkstl on of a particular MW for several conmpounds has
been wel | docunented in the art and those skilled in the art will know
how to nor rral i ze di fieseenimPaysayh esfamui t whiehesealsesacinic inrepe tasel chbiei of.

The foll ow ng &ﬁraiagSasl&}éltsbﬁith%ﬁ@stdﬂaﬂn@@&@dlcfa)fy ESth?e c%ﬁsaléxgﬂf)l@égﬂéﬁ%&lts
inhibitors, .| nh| b| tion ??t? O(%I | agenase Human reconbi nant
t

col | agenaséol s "gE9q i 8 ale[e '%ai“rl’ie eaﬁﬁemat &7t i‘ffd PEipdarly the sodiym and
optim zed for paedsivhosalef Ttebd a@terwfseH ﬂ)rebal’éd aytoyrpleaainalrt@aﬁﬁdu@@ Uﬁ@%hénh’l@al

foll t f col tr SI n

col | agenase. ar 2255 eRf s8R 2 DBl ke rabdl e PPl 9ERAD Rieblbole it 3ol

fol d excess (5thisnigyentomegret th%?swmh @meymmasewp@ with ithehhdoeit @ilesarISecaddecl
St ock sol uti ongonkpbOnd¥Mr %Fmdlé‘h' bieQk %oﬁ*'ﬁ&ncr@ﬂ@ ééﬂs [N 1S qﬁésgyébegyﬁ ﬂ'xﬂnds%cﬁmd

then diluted 15 using the followng schene: 10 M ------>"120 M ------ >
pPM - - - - - - >19 | oplgrRpcologically acgepablp qatient g pedien. rﬁotﬁsavm exteiunp Eng meknesium, etc.

concentration 1I'I‘\Eesé bﬁ& c&d@@dlylbﬁ p?é’da@d%ﬁ}%@hrfg%@-@d?fe@ﬁﬁn’dﬁ %cn%lcbl%ia&fnds @vnﬂ?gn
wel | mcrofluor ncentration of inhibitor w :

0 ;
dilution after?® Bﬂf’l ?‘? ‘b'ﬁ” ocf’”tgﬁﬁ‘%té a?ﬁﬂregu%?f”?a&f’@g'cﬁﬂbsalcﬁ‘?%‘ec%{of‘%l%”d e
(enzynme, no i néuaboramg)thanewlmtsoluumtmdmoeéslssprefaﬁb@inm:?edam m@ga«%l ve cont rols

, i nhi t ed
ggozigzxg?m ngn:jn2| l‘e?"%q §e)ly eﬁ n%%dael%f) ? BasreoD% )imgqe\% a([)wgl émons cg the e

20  acidic compounds and the desired alkali metal alkOX|de together, and then evaporating the
resulting solution to dryness in the same manner as before. In either cése, stoichiometric
quantities of reagents are preferably employed in order to ensure completeness of reaction
and maximum product yields.

BIOLOGICAL ASSAYS

25 The ability of the compounds of formula I or their pharmaceutically acceptable salts

(hereinafter also referred to as the compounds of the present invention) to inhibit
metalloproteinases or mammalian reprolysins and, consequently, demonstrate their
effectiveness for treating diseases characterized by metalloproteinase activity is shown by the
following in vitro and in vivo assay tests.

30 MMP Assays

MMP-13 selective inhibitors can be identified by screening the inhibitors of the present

invention through the MMP fluorescence assays described below and selecting those agents
with MMP-13/MMP-X inhibition IC 4, ratios of 100 or greater and potency of less than 100 nM,
where MMP-X refers to one or more other MMP's.

35 Non-selective collagenase inhibitors as used herein, unless otherwise mentioned, refer

to agents which exhibit less than a 100 fold selectivity for the inhibition of MMP-13 enzyme
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m crofluor plate. Final concentration of collagenase in the assay is 60

ng/ m . Substrate (DNP-Pro-Cha-dy-Cys(M)-Hi s-A a-Lys(NVA)-NH2) is made as
a 5 MM swodr/0s412¢li net hyl sul f oxi de and then diluted to 20PeWIBoI/@ESSay
buffer. The assay is initiated by 25 the addition of 50 pl substrate per
wel | of the mcrofluor plate to give a final concentration of 10 M

Fl uor escence readi ngs (360 nM excitation, 480 nm eni ssion) are taken at
time O and then at 20 mnute intervals. The assay is conducted at room
tenperature with a typical assay tine of 3 hours 30 Fluorescence versus
time is then plotted for both the blank and col | agenase contai ning sanples
(data from trigsfiyitc QY MIR-&raRpma 79YY ar 8 Patrasyagferpre than t!PIRM pofedined Miakhe ICs

provi des a goodsult§fr<gﬁ&bMmid/mastxfrubaéeceh@elsta)é%sdnbaj k) and that is on
120 mnutes) is. chosen to

a linear part of t prye sua
deternine 1Cso valu Wé’f %‘g'?%enﬁ?%@h'ﬁ ?rsutgé'?:i"baiscc’%?gﬁ”aéﬁl?‘:tfv&‘f Is e O bsund
at each concendr af he)ﬂegié&j of maibitiov af desartatier MRt foackethl foompodnbe hi2Bedn AL e

data. 35 ta I tor en tion LSuUs (V

i bi tor ot FospueBha e Hadh e e ERAE R bR BTl W Boromar 26
PCT/ 1B01/ 01953esults} tfwsn@casea@empeted)ﬁerem Tregfelivaie agbaynenay bEOBE td i@Stifysmatrie
det erm ned frqﬁgé”g&o@ﬂgg‘eqm&tg&l on of inhibitor that gives a signal that is
50% of the control s are reported to be less than 0.03 pMthen the
inhibitors are assayed at ' conhibifion g iHyman Sollagenasg (MM Ft M and 0. 003 M
S Inhibition of CelimaRasen{bMii- liaddHamns ra@t%@‘@lvﬂtantprrZ #@muatmay@an is
(MWP-2, gel atini se A% is activated for 16-18 hour

p- am nophé‘HyI Opirpigsst °Ee%F€é?ta‘ifé°'(aﬁ?’2ﬁ§?é b B d¥picp rﬁ?%’ﬁ%wé‘?f tﬁ@@”ﬂ‘ﬂh‘%f%&k 5 g
0.2 N NaOH) atiryddn pér0¢(b'0 ng oge;anagynasao Y dipemt 4| collbdenadedste Sikubiied @t WdnPNS

of inhibitors are ted seri ssa 10 buf fer

200 i NaCr - SRerres TR SResheha e B35 2098 be bR O sPheh dgpie
fol |l ow ng schemibitoriOadiddl.- -, , 120 pM----* 12 pM----> 1.2 pM----> 0. 12 M
Further dilutions | C

m ni nrum of four iﬁ%‘%ﬁ?@%ﬁnggncen ﬁ‘tgﬁ|rb'\’c{)°r§&f's8 onﬁ)wgg i} con‘p%%ﬁ%ragg%%n "med med
i n each ad$ay .usipgthe fajewiemsshemd:5 concent ration is then added to tripli cat e
wells of a black 96, 1____Q%t 3 of 1.4 wlateg f? mt he final assay
volune is 100 L, flna concentratlons of inhi |tor are the result of a
further 1:4 d’Memtt,qﬁwm(croh@rs d@agh concentratipng then addeg irgtrigficate-to appoopnigteMellapfc . ).
A bl ank (no enRzyRel Rtroflubhpiltet Ofne ®RAcACRASLS] YenRBRY Wi 608t 1O liivh bher

enzyme, no inhibitor) are also prepared in triplicate,
addition of enzyme and subsfrate. Positive controls (ehzyme, no inhibitor) are set up in wells

20 D7-D12 and negative controls (no enzyme, no inhibitors) are set in wells D1-D6.

Collagenase-1 is diluted to 240 ng/ml and 25 pl is then added to appropriate wells of the
microfluor plate. Final concentration of collagenase in the assay is 60 ng/mt.

Substrate (DNP-Pro-Cha-Gly-Cys(Me)-His-Ala-Lys(NMA)-NH,) is made as a 5 mM
stock in dimethylsulfoxide and then diluted to 20 uM in assay buffer. The assay is initiated by

25  the addition of 50 pl substrate per well of the microfiuor plate to give a final concentration of 10
pM.

Fluorescence readings (360 nM excitation, 460 nm emission) are taken at time 0 and
then at 20 minute intervals. The assay is conducted at room temperature with a typical assay
time of 3 hours

30 Fluorescence versus time is then plotted for both the blank and collagenase containing
samples (data from triplicate determinations is averaged). A time point that provides a good
signal (at least five fold over the blank) and that is on a linear part of the curve (usually around
120 minutes) is chosen to determine IC,, values. The zero time is used as a blank for each
compound at each concentration and these values are subtracted from the 120 minute data.

35 Data is plotted as inhibitor concentration versus % control (inhibitor fluorescence divided by
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20 Activated enzynme is diluted to 100 ng/nL in assay buffer, 25 L per well
is added to appropriate wells of the mcroplate. Final enzyne
concent r aWio@n/084726¢ he assay is 25 ng/nL (0.34 nM. A fivePaiVlIB01/01953

di et hyl sul f oxi de stock sol ution of substrate (Ma-Pro-Leu-d y-Leu-Dpa-
Ala-Arg-NH2) is diluted in assay buffer to 20 M The assay is initiated by
addition of 50 L of 25 diluted substrate-44-elding a final assay
concentration of 10 M substrate. At tine zero, fluorescence reading (320
excitation; 390 emission) is imrediately taken and subsequent readings are
taken every fifteen mnutes at roomtenperature with a PerSeptive

Bi osystens Cyugrtagore Migdliagepgse alpleat d0QRedder af@ teientined fwimthatcog@nimiion of

The average VahHifoQhat Ghves 8§CRREEs % bie @AY M and bl ank are plotted
versus tinme. 30 An early tine P0| nt on the linear part of this curve is

chosen for |Cs0 det'@?ﬁﬁ%ﬁrﬁéﬂﬁ@d oTaedess E126 0-08 1M gpdheihitiers agarsReveBAbound at

each dil ution dscefidtibrastoad, I@(@mlmhquloqfoggm time point and the data then
expressed as percent of enzyme contr ol (|nh|b|tor fl uorescence divided by

f1 uorescence of positive enzyme KhRitenofGeiatiggse (MMP2)i s plotted as

i nhi bi tor concentr adun@A redRisHiast mam@enanr@fse @mqueg@@mtageom is lackvat ea f&ﬂ% 18
defined as th conc n1t tion OP tor t%_r@ |hves a Si '8 E"%

50% of the po P“\Yvé REUERE Y mer§b§§FF*f °’§|% k/mpéref‘?’ WY §2r654726
PCT/ 1B01/ 01953%.2 NNJSOHn:litlzleIrng;cg‘entSt romelysin Activi ty (MVP-3) Human

Cmefﬁngl mntp Ztﬂr ggglhéz;/ céjrrgM?vtE&Isulfomde st{ggti XO%LI(t %f mﬁl]b?ors a e dlrﬁged sernal? 13(2?% arr%c\)ﬂur S
stock in 002 Nufféd@HnMaTRE7GH 755, 200 miv dlla@neﬁhvwl Lalct, 20 }(MEZB@IQedd @mwam of

i nhi bi tors ar say buffer (50 MM TRIS, pH 7.5, 150
mv Nadl , n&o&é‘ﬁ&@&f@ﬁ%h@@!ﬂ%ﬁﬂﬁ@%S (vol ./vol.)) using the follow ng
schene: 10 mvt - - + T2ONNA—-120 Li--pi12 uM=->-> 1.221MA-=>-0.22 M 12 pM Fur t her

di lutions are HRIe AfioRESRSHAEY ad %Je@é”a’rﬁ%névﬂ'\gsth%%es&h@rﬁ@ An.mnn

four 10 inhibitor concentrations for €ach conpound are orrre In each
assay. 25 pL mhlbé@rcwncwﬁé@ﬁtfph@@f@rpomowrﬁeaﬁe addewed & @@thaSIS@/até’iwblor sagf a

bl ack 96 wel | cLhdaptdiBARdne SddRl hdi@hlicRledtels of LFadkt® JdiNAbotBSE@MicY Lo BRatd S
100 L, final concentrations of inhibitor are the result of a further 1:4

dilution (i.e Asdirp fipel assay \g)ltgneblw 00Q uL,#fingl cgnagplrationsiofdnhipgongre éhledes)ult opa BIrtherk

(no enzynme, nQy dnl[hhﬂnmé %'b)m\@ﬂd»% PSS bsenenZY IB3 RN ! A(M!nkfancﬁ&lz)/’rﬁ@,nono
inhibitor) are pr epared 15 triplicate. Activated enzyne is diluted

to 200 ng/m |‘r}‘i“b§%’é§9d @u?qsé?’e 623’”?_9 E)%Wok/\fé“l'th oN&y M J8dnigtor )aiﬁ'fo BrireReeednil | s
of the m croplatiete. Fi nal enzyme concentration in the assay is 50 ng/nL

20 Activated enzyme is diluted to 100 ng/mL in assay buffer, 25 plL per well is added to
appropriate wells of the microplate. Final enzyme concentration in the assay is 25 ng/mL
(0.34 nM).
A five mM dimethylsulfoxide stock solution of substrate (Mca-Pro-Leu-Gly-Leu-Dpa-
Ala-Arg-NH,) is diluted in assay buffer to 20 uM. The assay is initiated by addition of 50 pL of
25  diluted substrate yielding a final assay concentration of 10 uM substrate. At time zero,
fluorescence reading (320 excitation; 390 emission) is immediately taken and subsequent
readings are taken every fifteen minutes at room temperature with a PerSeptive Biosystems
CytoFluor Multi-Well Plate Reader with the gain at 90 units.
The average value of fiuorescence of the enzyme and blank are plotted versus time.
30  An early time point on the linear part of this curve is chosen for IC5, determinations. The zero
time point for each compound at each dilution is subtracted from the latter time point and the
data then expressed as percent of enzyme control (inhibitor fluorescence divided by
fluorescence of positive enzyme control x 100). Data is plotted as inhibitor concentration
versus percent of enzyme control. 1Csy’s are defined as the concentration of inhibitor that

35 gives a signal that is 50% of the positive enzyme control.
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(0.875 nM. A ten nM dinethyl sul foxide stock solution of substrate

(Mca- Arg-Pro-Lys-Pro-Val - 20 d u-Nva-Trp-Arg-Lys(Dnp)-NH2) is diluted in
assay bufwero2ioa#786 M The assay is initiated by addition @CTABo1010$3 dil ut ed
substrate yielding a final assay concentration of 3 Msubstrate. At tine
zero, fluorescence reading (320 excitation; 390 emi ssion) is inmediately
taken and subsequent readings are taken e(}%ry fifteen mnutes at room
tenperature with a PerSeptive Biosystens CytoFluor Multi-Well Plate Reader
with the gain at 90 units. 25 The average val ue of fluorescence of the
enzyne and bl ank are plotted versus tinme. An early tinme point on the
linear part of this curve is Ehidign ¢fgtrometygin AtiithnINMB3L. The zero tinme

poi nt for each conpaunsh @torfaedat stidmélysianNMivie- 5@@&1&@%&&14 i scavatddver b@td Rsurd | Me
poi nt and the g‘a% H{hen expressed as %{t g @2 me %:ontrol (| nhi blr& or
fl uorescence d'Vided BFHP ?Q%eé%&a ABosIt P r§s PHRECT &Yt PYISiek iy,

Data is plotteda@sy atsivchi tor concentration 30 versus percent of enzyne

control. I1Cso's are, de a ncetratl i nhi that gives a
Sonal thati's 5006 81 TharsERel0Ee SREE SRR of Stk Pl Ltk &
26) WO 02/ 034 728eReTMVBIRIS0MI9B3, 1504nM INa(Bil 1 i @ ChfandHOAB BRR)-I60vdBdlob)) Lsias e
(MWP-9) I nhi bltgé%{]ovm KR gel atinase (MWP-9) activity is assayed using
the Ma-Pro-Leu Lels a Al a- Arg- NH2 substrate (10 M under simlar
condi ti ons as descriObEM--aab‘cﬁ@eMw Rl ii-t-boh 1DEMhuman col | agenase
(MWP-1). 5 Hurmmhérea;lgmrga@fmaag aKReQRLAY kNawRg (MVEs-S% s@ehal 'ma%z@ of Bur
activated for 2 hours nM p- am noph eny? nmercuric acetate rom a
freshly pr@par'@'ﬂ’@oeoﬂﬁ%ﬂtéﬁtﬁéwfof gagy, rounda@r)PegprmBY iteachpasghy. 25 b of each

di net hyl sul f oxdofeenghiRmks Seh dlideans tr«af.catenmlpbwsngc@éeewaw -Het@ehed %{.dréﬂuby 148,
assay buffer (50 MM TRIS, pH 7.5, 200 nM Nadl, 5 mM CaCl2, 20 M ZnCl2

0. 02% BRI J- 35 Astie [iRahpssey ¥piums 'Su@P il ReoReNIrginh g Buehwe ffmewofafuﬁﬁerlzo
M---+ 12 M--m &;uaorﬂ 30 oM -0 B2 M. Furdt he - diol it inp Rt jarnenisidgo 8Syme, no
necessary foll ow ng is same scheme. A mnimum of four inhibitor

concent r at i onsNHRIPY) KR EBTYE UG BT éO'HQP PEP REGY TS RalbRbieEsaf alsosprepastd Bach

concent r atfison tigicdtben added to triplicate wells of a black 96 well

U-bottoned mcrofluor. plate. 15 f i nal assa | u 00 L, final
concentrations of |WY%?$%VV'B?5 ﬁ%‘s F’?Sﬁr‘wmbf'“ 353?%P‘Ef%ér£?f|" erdYe](ﬁL'ﬁ?déjﬁd% .e.
30 M----+ 3 Mpproprate QeB & the miqooplat® 3 Fivkl extzpmg corelntagionk in( the aesag Y4180 noenL

i nhi bitor) anq m)l tive enzynme control (with enzyne, no inhibitor) are

al so prepared i triplicate. Activated enzyne is diluted to 100 ng/niL in
assay buffer, 25 L Apéqn k| dimeteyisidfadde stock solution of substrate (Mca-Arg-Pro-Lys-Pro-Val-

20  Glu-Nva-Trp-Arg-Lys(Dnp)-NH,) is diluted in assay buffer to 6 uM. The assay is initiated by

addition of 50 pb of diluted substrate yielding a final assay concentration of 3 uM substrate.
At time zero, fluorescence reading (320 excitation; 390 emission) is immediately taken and
subsequent readings are taken every fifteen minutes at room temperature with a PerSeptive
Biosystems CytoFluor Multi-Well Plate Reader with the gain at 90 units.

25 The average value of fluorescence of the enzyme and blank are plotted versus time.
An early time point on the linear part of this curve is chosen for IC;, determinations. The zero
time point for each compound at each dilution is subtracted from the latter time point and the
data then expressed as percent of enzyme control (inhibitor fluorescence divided by
fluorescence of positive enzyme control x 100). Data is plotted as inhibitor concentration

30  versus percent of enzyme control. ICyy's are defined as the concentration of inhibitor that

gives a signal that is 50% of the positive enzyme control.
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20 appropriate wells of the mcroplate. Final enzynme concentration in the
assay is 25 ng/nL (0.27 nM. A five nM di net hyl sul foxi de stock sol uti on of
subst r at ewOMR@34P2e®- Leu- A y- Leu- Dpa- Al a- Arg- NH2) is dil ut @dTitRoiaEsssy buff er
to 20 M The assay is initiated by addition of 50 L of diluted substrate
yielding a final assay concentration of 10 pM substrate. A O tinme 25
fluorescence reading (320 excitation; 390 &m ssion) is imediately taken
and subsequent readings are taken every fifteen mnutes at room
tenperature with a PerSeptive Biosystenms CytoFluor Miulti-Well Plate Reader
with the gain at 90 units. The _averae val ue of fl uorescence of the enzyne

and blank are plotted versus”® ibigign of Ryman,92 kD Gplatingdsg(MMPAH t he | i near part

of this curve is cheasstonf®n2 k@@@iatdﬁgsewmma)tacwa@ is aE88yel usid@thkiNBR-mEILBY-Gfyor
each compound at each dlé\g&lon IS ubtract ed fromthe latter time point and

the data then ERPPELEEQY: %oﬂpétéarﬁ "BrHMBYE e TEBh E3GIOTS FrfesPTbet above for the
fl uorescence dmhhatdﬁdfﬂ&ynanfcblugér%%@ﬁmﬂof positive enzyme control x 100).

Data is plqtted a5|nh|b|tor tion percent of

control . %50 s ard U n%ocﬁqbg'a” Q%%bi%eiat@% 9 (XM‘F{)?? |aﬁﬁ EIS ac?L"afaﬁﬁ%/rnyﬁ?‘\rﬁes a
signal t hat i svitB 096N P-anfireppeawi-hervgicaveiptee(fromrt fr@ihy Bé&parauhi0di i gockfin MV 13
SUBSTI TUTE SHI;‘.\EB,_( BU-E-26) WO 02/034726 PCT/ 1B01/01953 -45 Human

r econbi nant I% Is activated with 2 nM APVA (E am nophenyl nercuric
acetate) for 1 5 ho@r®M dimetyleifaxide peckdpelulices of ihitws ey Afutddnsesgiyaip dsedyf er
(50 MM Tris, mdﬁczr @0 mnzqfausm\awfal 540 o %@d@,mpﬁ dykvﬂnzc%q!wml?l ObIABRILE M

zinc chlori de 02% q/\% five mcroliters of dilufled enzyme is
added per el Iv%f"ob))%” ?fo”?W'ﬁgr o1 plate. The enzyne is then 5 diluted

inal4ratioin the asgpawby 1t2bgMad_dl1Q|,_1Q[l_Qf12IﬂMllm¢QZ mnd substrate to
give a final concentration in the assa 10 mM st ock

sol uti ons of i nhi bitGPY YreHEGE"ATH 3F Re Sﬁaé?( Fﬂ)‘i’w'g%ihfso%?m&édéﬁﬁ‘?f t%@‘ﬁ"rﬂf”i‘ At ed

in assay buf fier mamt@efon&dmeaﬁonbrobbédhrcodipbwdlaa@p%hﬁéaanfe@&h agaal it ;lLOcﬂ” eah
human col | agenase once tion

is added in tf° P'Eﬁef‘&%\'toa 'St]%e'f ﬂ(g\,\ﬁf %le)"fcﬁ“lﬁ&ew?)?f;a[ @aCk%‘?swe(ﬁ me? Oﬁ‘ﬁﬁ PSR Slate.

concent r atisonsitine ﬂiriaeaasyswxyum |e 160 piMIfind@ chcebtraioM\Vbf inittto0ar® ShelVB4ult SEIB Sirthat e

ot oo G e O g b aee S} ouihoh oro% Bl SR 8% ER et na o

give a final asyr) ao@racmtwatenz)ﬁmeoéonm Mith eRbynar, escierigiern)r @adisngsed=8&0innM
excitation; 43Q. ssion) are taken at tine 0 and every 5 mnutes for 1
hour . 15 Positivé controls consist of enzyme and substrate with no

i nhi bitor and bl ankstiatadsingtmeit diludedds t1p@vEMb Tl 3ssay IEHEr, S25a ke pefated isddied toas

per i nhi b'Zb' O%pﬁgprﬂwgls%ltﬁéﬁﬁ%@% (INM? e%}ymé Ilonlcgél%ﬂ&\ RAl'tRe assay is 25 ng/mL
(0.27 nM).

A five mM dimethylsulfoxide stock solution of substrate (Mca-Pro-Leu-Gly-Leu-Dpa-

Ala-Arg-NH>) is diluted in assay buffer to 20 uM. The assay is initiated by addition of 50 pL of
diluted substrate yielding a final assay concentration of 10 pM substrate. A 0 time
25 fluorescence reading (320 excitation; 390 emission) is immediately taken and subsequent
readings are taken every fifteen minutes at room temperature with a PerSeptive Biosystems
CytoFluor Multi-Well Plate Reader with the gain at 90 units.
The average value of fluorescence of the enzyme and blank are plotted versus time.
An early time point on the linear part of this curve is chosen for IC5q determinations. The 0
30 time point for each compound at each dilution is subtracted from the latter time point and the
data then expressed as percent of enzyme control (inhibitor fluorescence divided by
fluorescence of positive enzyme control x 100). Data is plotted as inhibitor concentration
versus percent of enzyme control. ICsg’s are defined as the concentration of inhibitor that
gives a signal that is 50% of the positive enzyme control.
35 Inhibition of MMP-13
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reported to be less than 0.03 MM inhibitors are then assayed at final
concentrations of 0.3 M 0.03 M 0.003 I.Mand 0.0003 MM 20 Collagen film
MWP- 13 Aswayw2@a472¢ ype | coll agen is radiol abel ed with 14CragaBiioiasshydri de
(T.E. Cawston and A.J. Barrett, Anal. Biochem, 99, 340-345 (1979)) and
used to prepare 96 well plates contalnlng radlolabeled collagen filns
(Barbara Johnson-Wnt, Anal. Biochem, 104%4%-175-181 (1980)). Wen a

sol ution containing coll agenase is added to the wel |, the enzyne cl eaves
the 25 insol uble collagen which unwinds and is thus solubilized.

Col | agenase activity is directly roportional to the amount of collagen
sol ubi | i zed, deter r@?”?ﬁ@“d%%%é?fﬁ%WV%WjWWh%F&&é?M%K%?mwgﬁﬁﬁé@EWUWEo

t he super nat aniceta®) EAS tume@l at B7°8 =mtl anflaed tosab mﬁg/dﬂl labésﬁylbmu@b @ Trls pH 7.5,
whi ¢ r educ

Col | agenase i nhi bi ors a t her ef or e,

r adi oacti ve cc?@ﬂ ”é%@’éae wi T C?'@B’ﬁé?ELPrr‘T‘{)ozq HY 706 5bipistesO-Ga % H”JhoT“feﬁ‘Hlfb‘? t or
present. One speoitds cfcanﬂs@ehzmeats adfied pROWEINGfS SBS®AYNIGGUCHRRES. ITRE Indymetiethad |
bel ow. For .detgrm ning.the selectivit nds. for - 13 versus -1
using col Fgagedﬁmé;as P‘aasu ?ﬁ? a lé'e THE ?)y]hle adg'?moy"dgé'ﬁ’ﬁrare\d %"@QEE%}%&O e Wl
Reconbi nant huegeniatioMeRhelBsarof 1@opMP- 1 i s activated according to the

rocedures outline - (ol -1 i 0.6
59/ m with buffer %?,‘@“’.‘?‘mﬁ"k S}!&g""@% bM@Fo%d%W%a%dlmeWnﬁzxq 8%‘]“%‘%?@%
ZnCl 2, 0. 05% Be$3y- bgger 8. mz%w@itwﬁl'@@mé@emeﬁwmblm hgnm"@qam% (rp- wa
02/ 034726 PCT/TIBR (L QRlitersAf ehQoKceh@hildh iPRIe@fn tHfithte CPHD AHtRshub- 1M TN

di met hyl sul foxi de are prepared. Dilutions of the test conpounds in the
Tris buffdP, dpggencenialionspiibe pesapars 302Mp3 m¥0-3 pYNdSFBEM and 20000 nM 100

| of appropr I at e draugsteitd UbhgProashd-AR0ydmie His- dlalL%(ﬂﬂlA?NHMm PfParelipes t gd

into wells wel | ate containing c agen filnms | abeled with
14C- col | agen. "Clg‘fji’&'o‘f’ Pﬁ%ma@r??&ﬂq@m%ﬁ\f%%ﬂi gt %OH g %ddgg§ 567 we! Ve rRERSFINhal
drug concent r abmd@Rtratidn 6F 10, M. @uorés@encé@&dmégas@o AM excifafén 450r digsstANgeMdieaki on
and control i alyzed in tr| icate. Triplicate controls are also run
for the condi tWSﬁsan%{ﬁve\%$ W“tﬁ% ?15% is present and for enzyme in the
absence oftsany corfositivectontidls chhestpf a@rtzgse amdesubstetdsithed irnibit@ AGd blemks @otsistref
period such thatarqppd 30 - 50% of the available collagen is solubilized
- determ ned by countfng additional control wells at various tine points.
I n nost cases ar ourfék'® atotptesmined ah eeriakibidan @rwmawalia@@@se W1} hé IGs's@e has
progressed sufrédoﬁé@tetbuessmﬂ OTHRST, RAbARL alle't g‘éﬁlinlal doRcdrGABNES (?sng!\/l
counted in a scintillation counter e bac groun counts (determ ned by
the counts i nOt0ReMWRPPSUMENDD.GPE83 1. enzyne) are subtracted from each sanple

and the Y%pel ease cal culated in rghplgeRRint MMAME Assay
Rat type I collagen is radiolabeled with "“C acetic anhydride (T.E. Cawston and A.J.

Barrett, Anal. Biochem., 99, 340-345 (1979)) and used to prepare 96 well plates containing
radiolabeled collagen films (Barbara Johnson-Wint, Anal. Biochem., 104, 175-181 (1980)).
When a solution containing collagenase is added to the well, the enzyme cleaves the
25 insoluble collagen which unwinds and is thus solubilized. Collagenase activity is directly
proportional to the amount of collagen solubilized, determined by the proportion of
radioactivity released into the supernatant as measured in a standard scintillation counter.
Collagenase inhibitors are, therefore, compounds which reduce the radioactive counts
released with respect to the controls with no inhibitor present. One specific embodiment of
30  this assay is described in detail below.

For determining the selectivity of compounds for MMP-13 versus MMP-1 using
collagen as a substrate, the following procedure is used. Recombinant human proMMP-13 or
proMMP-1 is activated according to the procedures outlined above. The activated MMP-13 or
MMP-1 is diluted to 0.6 ug/m! with buffer ( 50 mM Tris pH 7.5, 150 mM NaCl, 10 mM CaCl, , 1

35 uM ZnCl,, 0.05% Brij-35, 0.02% sodium azide).
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wells with enzynme only and no inhibitor. The triplicate values for each
point are averaged and the data graphed as percent rel ease versus drug
concent r awooR/0347a50' s are determ ned from the point at wrCThHB&O®S3
i nhibition of rel ease of radiol abel ed collagen is obtained. To determ ne
the identity of the active collagenases in cartilage conditioned nedi um
20 assays were carried out using collagen 48 a substrate, cartil age
condi tioned nedium containing collagenase activity and inhibitors of
varying selectivity. The cartilage conditioned nediumwas collected during
the tinme at which coll agen degradation was occurring and thus is
representative of t#&cksPrigrenelsést cegpansi bioaMon fimethyiatiionge rard rreeiedrsiun.
Assays were Caifulibrathf Qb tedToRBbUNIE RAnAPRMRITEXSRRE, ddRbdd B8 £ath, 06 2461 J80
reconbi nant MMP-13 or = 25 reconbi nant MWP-1, cartil age conditi oned medi um
was the enzyme®¥GiPEE™ | L-1 Induced Cartilage Col | agen Degradation From
myl Ee Nasal Cartl | e Jﬂupgrogﬁas@wuyam?rfb@w 9 ;m&wute@a{zpmb agsiRwed lﬂ{étvﬁells

ich are st t effic sconpuns 0
"ohibi 1 o theroh 8 YeR At S yre S e et o Gas 1 hE dtlceyme
col I agen degr a@babermauonB@wn:sn,sag/rnasralb ted fiikal Hﬁg&:ohéer\&attoh5§0l@ i1.bato, eo \/1@0@/ nM.
simlar to artéCHdaur On cart ; cho:a gp{ S surroun g é mat ri x
that is primrfiy Type 11 2t °|”|aag§%” rﬁh'ﬁ N HRTCAPh o TPlICaE FRnt Al {8 gtyo run
because it: (1fpr ihs opaditonsiimwhigh rocerayhe dub@esert and |fcbraegpeyme( B) the sbseadiof yny
avai l able, (3). Im?, L&l atively honpbgeneous, and (4) degrades with predictable
ki netics after IL-1 stinmulation. Two variations of this assay have been
used to as¥Way conpolhediatesBue ncyatédaatidgisfor 38imgipgdodsiush thak ardenda3o -Ti9es oftoe
variations ar eav%%@reoh%@ bseécsm.nzé/@r ua&ﬂn%dlb émﬁalﬂ&ﬂcﬁa@éﬁﬁm{eﬁ%ﬁ%@as
02/ 034726 PCT/ 1B01/ 019 -47 Three plugs ofy bovi he nasal cartil
(appr oxi mat el Vime RAAY 8 feaskFasgs grogn P‘Sﬁ@ﬁ '”C‘%?P@”pﬂr%éeéﬂ‘rqdntvﬁheédb?]a%%}’ haof a
24 \ével I | Iti S S U€prédidstd esupikiahts, tr@"léu;r&na‘t]%)t mﬁu%@isfemlwlréhﬁevb@ anl h&)ﬂnt@@dgda to
each we are ared as t oc ions in a
Chen o1 ut ed. aBBnBam GLEe) T R aRmas e MU T Pr e SUaneihe AR BRene
e.g., 50, 1300 eangndCGOO sutBrantbl fiimcdact caopiatandttheoth lelases sopetbd in rélatiopl tb iat e.
Human r econbi ) i.pl L cat
wol1s and to Batpbtafrt sy bhiih) ATl e bGP bR E FBRbEShng o,
set up in whi dhe frd QW@hedﬁm@?rmt rellelése lerarSedra@jd@@entrﬁh@ ni€ebisLate Hefemirag\ieoh and

fresh medi um Qﬁ’eﬂ&d’%{t Bl \Drch dgodinRibor! &%Ié&%ﬂ@&bl@&&ed ééﬁébgn GopeRRLrations is
added on days 6, 12 8 and 24 or_ every days if necessary. The 10

nedi a renoved at eafé’tf’efqr’ﬁ’éeﬁ’tﬁ'?ﬁ”t'lyso‘cgte@tc@(f Cé’i'ageQ@@S faertiage spndiieasd mpdumimen

the cartilaage dsﬁbyst\h@e|darrﬂedablﬂﬂ%mgel:dllégdﬂnaés a mtrat@oa@{ue@eelcyncrt@sw hedium
(about day 21), m nat.e

d
Storod. Al i quePEIT TGO 0P ariBe ATat veen e b chiob Rt Tn E"

medium was collected during the time at which collagen degradation was occurring and thus

is representative of the collagenases responsible for the collagen breakdown. Assays were

carried out as outlined above except that instead of using recombinant MMP-13 or
25 recombinant MMP-1, cartilage conditioned medium was the enzyme source.

IL-1 Induced Cartilage Collagen Degradation From Bovine Nasal Cartilage

This assay uses bovine nasal cartilage explants which are commonly used to test the
efficacy of various compounds to inhibit either IL-1 induced proteoglycan degradation or [L-1
induced collagen degradation. Bovine nasal cartilage is a tissue that is very similar to articular
30 cartilage, i.e. chondrocytes surrounded by a matrix that is primarily type Il collagen and
aggrecan. The tissue is used because it: (1) is very similar to articular cartilage, (2) is readily
available, (3) is relatively homogeneous, and (4) degrades with predictable kinetics after IL-1
stimulation.
Two variations of this assay have been used to assay compounds. Both variations
35 give similar data. The two variations are described below:

Variation 1
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time point are pooled, digested with papain and then anal yzed for

hydr oxyprol i ne content. Background hydroxyproline (average of wells with
no I L-1 awo mo34feag) is subtracted from 15 each data poi nPCandordiessaver age
calcul ated for each triplicate. The data is then expressed as a percent of
the 1L-1 al one average value and plotted. The 1CsO is determned fromthis
plot. Variation 2 The experinental set-up*{"s the same as outlined above in
Variation 1, until day 12. On day 12, the conditioned nmedi um from each
well is renmoved and frozen. Then one ml of 20 phosphate buffered saline
(PBS) containing 0.5 gg/m trypsin is added to each well and incubation
continued for a fur &P HEaYRe agsalpailacg@RRFoxUERisio e FEN PREEBRY i SrinT iPng)
trypsin, the d4rBbasal iboidabh ivall sy el tisdlié GuRtsSpl4t50 Opk i of sérivpleEBRLLILHRSI N

ol ution and the evi o t ti me point d nd 12 re pogled,
Py ol yzed and FyAFBRUEFS D COMFIHE HorBPHrhan. C "HhCRE BURE B DUSO anc
hydr oxypr ol i nehgredileted geprodriate®l ih seruinkeks medilrh tolfinalinehnerntrations)) e.g. 505 tilwt anaGDeal
from 25 eagh daf a-RALM:AR L RE) g&@‘grfp”g culated for each triplicate. The
t

data is then expressed as a percent o € IL-1 al one average val ue and
pl otted. The | CsO itunthatreeambiredt iriortpdiink) (Bl-Otis added to trip§caleacdnibli vealls ahdthé

time course of j i I i . Lt f
trypsin for 48eakrg\8?l§88gf%ﬁer{r§%?jzg ' Eglgzggfcgﬁwgaelgﬁ%nﬂ%{e?%Mlv{h@ﬁ?iﬂggP%ggé}s@any

type Il col | ageteefded. Thednasisenis srimryge andiest sradngeseasiingdii ¢nd {ielsprropitste yet

rel eased fromdiifconddrirblich® dMAbd bkdayk®, 38 18 REd ab&ENES 30f4 ddys ¥ n8ddsHaH athon,
trypsin treatnment produces only | ow background | evels of collagen

degradati df i M"e¥RTePRYaCi gt 588 INERUN issStorehi BT °Fiferrater anpivpis pY\Ga Beicahilagn &
ab: | i tyhor [ Paﬂsg hi-1 wﬁé_vgdntehr@@rwmuﬂd dfmﬂétely?@i_ﬂbw [EB6@ Uddy ca) | ttysﬁ @E@ﬁ@b!ise
salts thereof . to i_bi e productijo is owi n
invitro assa)}?m@?{elglurﬁﬁ WW@C%@mﬂ%esa?}‘%ﬁgﬁ% %H%tﬁzgq%\g@rfp%éﬁmg V\“ﬁ@raé sten
i sol at ed fr omtiamet joint @eegpbcidde dighsiedhnithbamdh arsi then analyred fGURBETkyPUTEe Shittenr.
(RULE 26) VIO 021034726, BCTLIR04953 o 548 3o FLald cBa0N S, HRRE Ablon

techni que. (2) The nononucl ear wer e washed three
bal anced dél t egel ¢ate peint(EPBLS)avaRgh caliuaiadden cagatripinate. dhe dpta suispesreagsedoasa

density of 2 26elddft df e 11-A oldBSS LR AILE bR bt BHRA- Ic Pisf e Bind Rdm FRWMLS
determ ned using the Abbott Cell Dyn 3500 anal yzer indicated that

nmonocytes ranged from 17 to 24% of the YHREPLelIs in these 5
preparations. 180 IThefexpdinearal $et-apspiLaShae avastitdd apued @d/arision 1f bad dbpt2.om

96 well pl .at e%n((%osﬁa{h%efc qai\(ljogwi % irn%@iﬁm?rfo CO%F(\)N%WdSre%n\gedLP -ﬁ(olon(.)\xﬁ%me flnfal
concentration) gave “a final Vol Hife of 20T .Y R Preonditi 0hs el Or ned
! n triplicatephdsdphae ba:fféredlmalhmdPBBncmmmrhi@wg)n.samg/nﬁﬁﬁlpis‘!n iamdh&dﬁodééchenbn_ £0P
ncubat or Pl S8 L8RS AR HFBLEL AT kPl 88.03lor 3R RIS, TR €1 Y
PBS solution is removed. Aliquots (50 i) of the PBS/trypsin solution and the previous two
time points (days 6 and 12) are pooled, hydrolyzed and hydroxyproline content determined.
Background hydroxyproline (average of wells with no IL-1 and no drug) is subtracted from
25  each data point and the average calculated for each triplicate. The data is then expressed as
a percent of the IL-1 alone average value and plotted. The IC4, is determined from this plot.
In this variation, the time course of the experiment is shortened considerably. The addition of
trypsin for 48 hours after 12 days of IL-1 stimulation likely releases any type Il collagen that
has been damaged by collagenase activity but not yet released from the cartitage matrix. In
30  the absence of IL-1 stimulation, trypsin treatment produces only low background levels of

collagen degradation in the cartilage explants.
Inhibition of TNF Production

The ability or inability of the compounds or the pharmaceutically acceptable salts thereof
to inhibit the production of TNF is shown by the following in vitro assay:

35 Human Monocyte Assay

Human mononuclear cells were isolated from anti-coagulated human blood using a one-
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10 the supernatants renoved and assayed for TNF a using the R& ELISA Kit.
Aggrecanase Assay Primary porcine chondrocytes fromarticular joint

cartil ageweroe/0s&0é at ed by sequential trypsin and col | age®azdaBadi/@esyt i on
foll owed by col |l agenase di gestion overnight and are plated at 2 X 105
cells per well into 48 well plates wwth 5 p.G / m 35S (1000 G/ nmol)

sul phur in type | 15 collagen coated plate®: Cells are allowed to

i ncorporate |label into their proteoglycan matrix (approxinmately 1 week) at
37C, under an atnosphere of 5% CO02 The night before initiating the assay,
chondrocyte nonol ayers are washed two tinmes in DMEM 1% PSF/ G and then

al | oned to i neigp&icel-ivRaguessprrBivERAChIgeFES Bieananiopivtear GRliewere wWagwidiiyesrimesi ng
chondr ocyt es w»%nwsame@molu&n%%%%ﬁa&t s ah@?ekuspgéhe\e@égdéréuﬂf éowed

to sit on the pla ile making dilutions. Media an

di | uti ons can*p@ /%'B§B§§ Ca@@em bé@sﬁn Dtﬁﬁ@”*\eéﬁquétsﬂépﬁwed s ttedibbaik @ PYDIVEM
al one (cont r oBsoteshadyer ihdicaledMiati @odEdd ranbdd frorh S 7@/ 20 ofDR& Gotdd deli InOIRSseVRk e
al | corrpouglds stoctks at 10 mMMin DMSO. Make a 100 uM stock of each conpound
in DVEM i n° 96PRBT T " plate. Store in freezer overnight. The next day perform
serial dilutions i n&DMENI thd tdil dukpehsibio was aMuoted GHio anoaml 96 Qe MiateAS(Tbostad).e
final wash fr vveI I and und above dilutions to
250 ul of 1 L SR o oA ap bt koRan FOMRr a7 P P RopApbES oFR R
conmpound concéhtanditiorerveesre pariatmesiO trindateS @fterM foarmduSindulvbtion At $7°6 @angal i@snidified

SUBSTI TUTE SHERT LR by (s BB o6 et B PR e 3PP GRepR 2T Ry 8™ ©

| abel ed ai@ otfleypunavetintarempysd addlassefed dor GNF phisinp lhetR&DrLESAISEd. On one of t he
plates, several colums are designatgg asnide dss&p0o drug) and Control (no
IL-1, no drug). These control colu ically counted to nonitor
35S- pr ot eogl ycan r8["@%@”006@?'5’@03’@{%é’O'I“LaftPUH’éJGI”éC%IWéGeaQIEI(Lﬁ@'af@@ bestepeeniial 50

ul) followed BypshampRUIRGed=RE digbstion Blldked ) dotbdeh@Metiidclfon ReREHOINd Ire Blraféa are
i ncubated at 37C, vvlth a 5% CO2 atnosphere. At 40-50 % rel ease (when CP

fromlL-1 medat? X §0°425 ner welsinedR et blaise wita§ nai ml A58 B9 Eihyol) supiiudin type r
scintillafs oncgiaitnt doB@d lels) s %dé"@w&ﬁ{'gﬁrl)c%ﬁvoratt@%béﬁﬁ@%eﬁr%r&t&fché@Eﬂgglx( 9-

12 hours). Media is renoved fromall wells and placed in scintillation
t ubes. Sci nti {aPereEmMptely 1 week) at 37°C, under an atmosphere of 5% CO,.

The night before initiating the assay, chondrocyte monolayers are washed two times
in DMEM/ 1% PSF/G and then allowed to incubate in fresh DMEM /1% FBS overnight.
The following morning chondrocytes are washed once in DMEM/1%PSF/G. The final
20  wash is allowed to sit on the plates in the incubator while making dilutions.

Media and dilutions can be made as described in the Table below.

Control Media DMEM alone (control media)
IL-1 Media DMEM + IL-1 (5 ng/ml)
Drug Dilutions Make all compounds stocks at 10 mM in DMSO.

Make a 100 uM stock of each compound in DMEM in 96 well
plate. Store in freezer overnight.

The next day perform serial dilutions in DMEM with IL-1 to 5 uM,
500 nM, and 50 nM.

Aspirate final wash from wells and add 50 ul of compound from
above dilutions to 450 ul of IL-1 media in appropriate wells of the
48 well plates.

Final compound concentrations equal 500 nM, 50 nM, and 5 nM.
All samples completed in triplicate with Control and IL-1 alone

samples on each plate.
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added and radi oactive counts are acquired (LSC). To solubilize cell |ayers,
500 ul of papain 10 digestion buffer (0.2 MTris, pH 7.0, 5 mM EDTA 5 nM
DTT, and wormMsd72¢apai n) is added to each well. Plates wWPCh/IHIIESE3 ONn
solution are incubated at 60C overnight. The cell layer is renoved from
the plates the next day and placed in scintillation tubes. Scintillate is
then added, and sanples counted (LSC). Thé9-percent of released counts from
the total present in each well is determ ned. 15 Averages of the
triplicates are made with control background subtracted fromeach well. The
percent of compound inhibition is based on IL-1 sanples as 0% i nhibition
(100% of total coutittey areTdheled anponinths irdérior EQWplrsecsfématplétﬂvemsbd)nOm bt ofier e
tested all ha [ f n
100 pM pref or 4015 Fase i ahs sBoRT R <P G SHRE3rA T3 (R LG50 G
conmpounds possi&§se eANPIOWANE are ReEPERH!Y Gunipdite aRitpr @%P@@OD%%‘ rWesC@ﬁr ol
ADAMs. One gr ap 10§ mbiafey s@hd eONRIe WHISRORSES Sy SehRehd 8 AGhiakild Mitihewey ds
MWP-13 over MVP-1. Another preferred group of conpounds possess selective

activity tBwarEeyMiRiesrepeybategpbdfCay WCPZat”Pé?heéﬁdm nistration to

manmal s, i ncl udi ng AAwTesS% feRbsd h/(iheh rlfF’l\thfrbthﬂl 1OhedBtid UX6 tid&s control media) as
nmet al | opr ot ei nases a variet %S (%f conventi onal

yS
routes may be aa%eéae"o‘i’yn'@PHchﬁBFE?” i< ”&5‘8 'e#@é’rf gledipsagpies, the,2qs3Y, g nated (9
i nt ranuscul ar 1@rhostshc Mediado tesr)oved frero all ,welisnahd aadad it Gphtﬂlathon tbusesgesmtuwte ist he

conmpounds of taggegjl %\ég% bé?:ﬂve( &%étg Baa%ftqgll:eda(‘_ég Mbﬁ% (t;%hlqﬁﬁ Et l&e/Oe Ulf%perlf‘)ﬁWK

conmpounds) wi || m ni s
body wei ghf ofdigestipa bgﬁﬁm(@%t\/' Tris. w7 @,rfefaMeEPTré‘eﬁ rftﬂ/aWT prnef efrgérbllpﬁpdlm)m@b@m

0.3 to 5 nmy/ kg,acﬂvgr eﬂs@t@L Yith Bea6h lseﬁ@noﬁoarecmmwadatwd OJ%&@mrﬁu Sdi1§% eﬁﬁ.s _

orally or parenterally. Howevér, some variation in necessari |
occur dependi fRYMVFATRE ©OmEas th net dewi@nd wisicet 0 W'W@O"ﬂ @8@ e@cmflﬂﬁt? 'Béfr'@on

respon5| bl e f@ade@dmdﬁaﬁtpreatcbmcvm_@d;) in any event, determ ne the
appropriate dose f ect. The compounds of the present

t he i.ndividu su
i nvention can be ag{the eSERy %delﬁ?ﬁea C\RPrH%?’JQ’QrtF%fCS’a’d’FeseQ N fioFh 2l it I ninge:
forms, i n1genavabgeddithet theicatpeartingak Wth edrftrechdckgodarspbtHeas fofh dabh ell. The

i nvention are ST RUL.E 26 02/ 034726, P 0 9
present in suff’ %ﬁs-aFCeHggjrnﬁs f'tloédﬁlgen r%l ?ﬁgnsi‘n%pee & rgéf’ncﬂ-éiLO &8@% Qg%c’t?'
5.0%to about Cfm%)by wei ght. For oral adm nistration, tabl ets containing

various excipients Tﬁé‘%@m@&m% fotﬂé e%&rﬂ'uWeH‘t?on 2l RS aﬁ(PlgvéJ LG haﬂe%st

cal ci um carbonate, dicalciump ate and glyci ne may enpl 0yed 5 al ong
with various en%Pfﬁh@gtmqta@saya@hle%thért 0oV pesfrdahr 'é$$ethéabFQPn?!erﬁrtapcw%€@f(ﬁdor

tapi oca sb@r cBloupfbBidiigoudtisi fbsaid dferchfl ReicQB) B¥ai the GAES MMFRYEE REAMWM th

granul ation binders |ike
One group of preferred compounds possess selective activity towards MMP-13 over MMP-1.

Another preferred group of compounds possess selective activity towards MMP-13 over
MMP-1 and MMP-12.
For administration to mammals, including humans, for the inhibition of matrix
25  metalloproteinases or mammalian reprolysin, a variety of conventional routes may be used
including oral, parenteral (e.g., intravenous, intramuscular or subcutaneous), buccal, anal and
topical. In general, the compounds of the invention (hereinafter also known as the active
compounds) will be administered at dosages between about 0.1 and 25 mg/kg body weight of
the subject to be treated per day, preferably from about 0.3 to 5 mg/kg. Preferably the active
30  compound will be administered orally or parenterally. However, some variation in dosage will
necessarily occur depending on the condition of the subject being treated. The person
responsible for administration will, in any event, determine the appropriate dose for the individual
subject.
The compounds of the present invention can be administered in a wide variety of

35 different dosage forms, in general, the therapeutically effective compounds of this invention are
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pol yvi nyl pyrrol i done, sucrose, gelation and acacia. Additionally,

| ubricating agents such as magnesium stearate, sodiumlauryl sulfate and
tal c are wbtoem3«re¢ y useful for tabletting purposes. Soli @CraBpEpii ons of
a simlar type may al so be enployed as fillers in gelatin capsules; 10
preferred materials in this connection also include |actose or m |k sugar
as well as high nolecular weight polyethy®®ne glycols. Wien aqueous
suspensions and/or elixirs are desired for oral admnistration, the active
i ngredi ent may be conbined with various sweetening or flavoring agents,
coloring matter or dyes, and, if so desired, enulsifying and/or suspending
agents as wel |preS?@igé§q¢é|d°%9€ Forigs atrFontentiian vels rapgipgfom é*?%é?r@)% to ﬁ}oéb%"/‘e%’e
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In the case of ressurl zed aer osol dosage unit may be determ ned by
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The preparation of all these solutions under sterile conditions is readily accomplished by

25 standard pharmaceutical techniques well known to those skilled in the art. In the case of
animals, compounds can be administered intramuscularly or subcutaneously at dosage levels of
about 0.1 to 50 mg/kg/day, advantageously 0.2 to 10 mg/kg/day given in a single dose or up to 3
divided doses.

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 or suspension from a pump
spray container that is squeezed or pumped by the patient or as an aerosol spray

35 presentation from a pressurized container or a nebulizer, with the use of a suitable propellant,

e.g., dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon
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cartridges (nmade, for exanple, fromgelatin) for use in an inhaler or
insufflator may be 5 formul ated contai ning a powder m x of a conpound of

t he i nvenwDon/0a41de a suit abl e powder base such as | act ose Pem/IBO1AI1e$8. For
topi cal ocular adm nistration, direct application to the affected eye may
be enmployed in the formof a fornulation as eyedrops, aerosol, gels or

oi ntments, or can be incorporated into coPlragen (such as

pol y- 2- hydr oxyet hyl met hacryl ate and co-pol yners thereof), or a hydrophilic
10 polyner shield. The materials can also be applied as a contact |ens or
via a local reservoir or as a subconjunctival fornulation. For

i ntraorbital oHASi S EINEE PHAPIG 93%- el R CISAj0b & tPEATF WiIZ8d PeIPF B rihe flosegreuniicnay ke

ingredient is deuswabd Yy plodiing adavS® dlileRSmetred ahBBAtA MR hi&s ¢REPQIMEhePE, t he
pr esent |nvent| ﬂgl n an aqueous solution or s rE}enm on artl cle size |less

than 10 mi cr orfFONES" B&Y SABFB e IO PR YTRETEEN £5 Meordits & ﬁ%ul%p%es and
sui tabl y adj ustaeddgandmbdd, ffer ecympp; éber gdidty) &r e ik do eibh et Nor SnsukfEto8,mdyf be

ol yror s can- e oelith el d6dleel ™ LENRSUET o 37 h S uba ARLR PP B en
as cel | ul osi c haet surbres jlacPexonrstarch. pol yet hyl ene gl ycol, or alginic acid).
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SUBSTI TUTE SH'E(—:Er-Ie-m( c%gléglgze %? ] l\r/1\gn982c{ t%? élrglze%ml C-[rag' <J|?r)1oa:l'r{aogéo su1tably formulated to provide

25  controlled-, sustained-, and/or delayed release of the active ingredient. Typically, these would

include delayed-release oral tablets, capsules and multiparticulates, as well as enteric-coated

tablets and capsules which prevent release and adsorption of the active ingredient in the

stomach of the patient and facilitate enteric delivery distal to the stomach, i.e., in the intestine.

Other typical oral dosage forms would include sustained-release oral tablets, capsules, and

30 multiparticulates which provide systemic delivery of the active ingredient in a controlled

manner over a prolonged period of time, e.g., a 24-hour period. Where rapid delivery of the

active ingredient is required or desirable, a controlled-release oral dosage form may be

prepared in the form of a fast-dissolving tablet, which would also preferably include highly
soluble salt forms of the active ingredient.

35 The following Examples illustrate the preparation of the compounds of the present

invention. Melting points are uncorrected. NMR data are reported in parts per million (§) and
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are referenced to the deuterium/lock signal fromthe sanple sol vent

(deut eriochl oroform unless otherw se specified). Conmercial reagents were
utilized wotodoss726 urt her purification. THE refers to tetPamgdowdiosan. DVF
refers to N, N-di nethylformam de. Chromatography refers to columm

chr omat ogr aphy performed using 32-63 mmsilica gel and executed under 5
nitrogen pressure (flash chromatography) c®hditions. Room or amnbi ent
tenperature refers to 20-25C. Al non-aqueous reactions were run under a
ni trogen at nosphere for convenience and to maxim ze yields. Concentration

at reduced pressure or in vacuo neans that a rotary evaporator was used.
Exanple 1 10 are referenced to the deuterium lock signal from the sample solvent (deuteriochloroform

5-( ZZEE‘rth%’ etunpky Ot’xéier[v\ﬁjse(§;1')e«£n‘1ed:)3 éb%%uaﬁ?é%bergs %repuhmw %b@h@rﬂ%ﬂmﬁ@éﬁrohm di
ne- ri

4-(4-11, 3, 4] o%&% %?%eé? t°z t%PrF“Bfﬁjﬁ‘@WB&y)D%é‘ﬁBﬁs tE’d“Ngc\I? ”@ethyfo"&“aﬁ%‘ﬁﬂ ) Chr@mBYD@WBhV
5-(2-et hoxy etréfgls)te [ﬁylnmmcdnonﬁtoaraéhﬁpérforr@étEus(rib 0-68 ma. ficBgel Ind executed under

1,5, 7-trazabicyclol4. 4.0 un rene cro

W oh' 296 VB ( PYaET iep it A A Rooreh R S Ml SRS Y VO G erelB R (R s
shaken at 23C2£>t:2|5 Q4Ahourauedusgegntigtsuree wasurded aihigdgeni dthospBemiforabn@bince
acetic acid l%nwm%nmﬁze yfeld%t%roﬁééntrﬁﬂq ot RRuae r{Jrzgs%u 6 WRSOGdads VY!agtea émabh
met hanol - acetic aci was concentrat in vacuo and pur

by radi al chr GMEOFIIAFEYSER: 1 to 1:1 hexane-ethyl acetate), affording 600
ng of 5-(2-Ethoxy-ethyl)-5-[4-(4-[1, 3, 4Epxmsle @zol -2-yl - 20

phenoxy) - ernoxy] pyrlnldlne- 4 6-tr|one as a colorless SO|Id 1H NNR
(cp3oD) : 898 (s, y £t i1 azg)2-yl-phegpxy)phe p

7.04 (d, 2H 21,6-tridnd Ft) 6. 91 (d 2H, J = 9.0 FE) 3. 61 (t 2H J =55
Hz), 3.42 (q, 2H, J = 7.0 Hz), .58 (t, 2H J =6.5Hz), 1.15 (t, 3H J =
7.5 Hz) ppm Ms (mz, APCI . 3¢Mm

4- (4-[1, 3, 4] Oxadi azol - 2-yl - plie -phe@gr\xﬂ5 A mxture of

2- [ 4- (4- Met hoxy- phenoxy) - phg oxadlazo s 4.1 mol ),
met hi onine (0.94 g, 4.9 mol) d get anes i ¢ .5 nL) was heated
to 50C for 1.5 hours. The m X{ure” way polir € ce gh@ 5M sodi um

hydr oxi de solution (60 nL), diluted w sodi untbi’car b&nat e sol ution

(saturated aqueoush midfk #as4-x3 fiBsdardotyi eﬁenbm%ﬁedon fo%o ﬁgbh%hm@f;%@%rﬁo The
conbi ned organi ¢ phases were drled over sodium'sulf

11 tered and SfEBADT SBAEYIHIGFREE TENT G G Mol 1.7 reabicycle 4. 0jdec-5-one
4-(4-11, 3;49] 01661ﬁ1daa6bly£yr¥ﬂle-¢bbt&ﬁ00éy)mtlph%|m\l’8 @5TBD, FIurd, 24 £%31 ®bl) and 0. PhLY)

SUBSTI TUTE SHEF ce{omplfe was ghaken at 23°C for 24 hours. The mixture was diluted with 30 mL of 25%

acetic acid in methanol, filtered, and the solids were washed twice with methanol-acetic acid.
The filtrate was concentrated /n vacuo and purified by radial chromatography (2:1 to 1:1
hexane-ethyl acetate), affording 600 mg of 5-(2-Ethoxy-ethyl)-5-[4-(4-[1,3,4loxadiazol-2-yl-
20 phenoxy)-phenoxy]-pyrimidine-2,4,6-trione as a colorless solid.
'H NMR (CD,OD): 8.98 (s, 1H), 8.04 (d, 2H, J = 9.0 Hz), 7.07 (d, 2H, J = 9.5 Hz), 7.04
(d, 2H, J = 9.0 Hz), 6.91 (d, 2H, J = 9.0 Hz), 3.61 (1, 2H, J = 5.5 Hz), 3.42 (g, 2H, J = 7.0 Hz),
2.88 (t, 2H, J =6.5 Hz), 1.15 (t, 3H, J = 7.5 Hz) ppm. MS (m/z, APCI): 496.3 [M-HT.
4-(4-[1,3,4]Oxadiazol-2-yl-phenoxy)-phenol

25 A mixture of 2-[4-(4-Methoxy-phenoxy)-phenyl]-[1,3,4]Joxadiazole (1.1 g, 4.1 mmol),
methionine (0.94 g, 4.9 mmol) and methanesulfonic acid (20.5 mL) was heated to 50°C for 1.5
hours. The mixture was poured into ice cold 5M sodium hydroxide solution (60 mL), diluted
with sodium bicarbonate solution (saturated aqueous), and was extracted three times into
ethyl acetate. The combined organic phases were dried over sodium sulfate (Na,SO,),

30 filtered and concentrated /in vacuo, affording 4-(4-[1,3,4Joxadiazol-2-yl-phenoxy)-phenol as a

colorless solid (0.91 g).
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WD 02/ 034726 PCT/ 1B01/01953 -53 'H NVR (CD30D): 8.97 (s, 1 H, 8.01 (d,

2H, J = 9.0 Hz), 7.04 (d, 2H, J = 9.0 Hz), 6.97 (d, 2H J = 9.0 Hz), 6.87
(d, 2H, Jwe wosu7elzr) PPM 2-[ 4-(4- Met hoxy- phenoxy) - phenyl ] pPCT3Bdij@2ssdi azol e
A m xture of 4-nethoxybenzeneboronic acid (1.9 g, 12 mmol),

4- (1, 3, 4) oxadi azol -2-yl - 5 phenol (1.0 g, 6.2 mmol), copper(ll)acetate (1.1
g, 6.2 mmol), crushed 4-Angstrom nol ecul ar-93si eves (0.65 g), triethylam ne
(4.2 nL) and nmethylene chloride (22.7 m-) was stirred under 1 atm of
oxygen gas for 48 hours. The mixture was filtered through a pad of
Celite(r), concentrated in vacuo and purified by radial chronatography
(2:1 hexane-ethyl acdeN¥Rd$D:0MNF4-8F @ HY). A0D(dg2idf = 9.0 Hz), 7.04 (d, 2H, J = 9.0 Hz), 6:97

2- [ 4- (4- Met hox prhemg(y}uzpb%myd ]ZH[J'].,.B,OZHZPPQQMI azole. 10 '"H NWR (CDCl 3): 8.44
(s, 1 H, 8.02 (d, m4,695(d 2H, J = 7.0
Hz), 3.85 (s, 3H) ppH-I h '
5- Bronp- 5- ( 2- et hoxyAetuane)ofpynethnx;d)en@naqoaqrﬁyacrd (09e), 12Tmma|) ml-(XIBW)@(aﬁlézoIZyl-

5-(2-eth t t 27

vt or s Sl ToNPE S P e Sk Eobe AL ERET b R S a o N br s erls
m., 22.2 g, 185¢vES%0.6¢ve) )rne@w!am@e (AR el apdhmathpigne ehlaride (B2t 7emieraatstire urtdaet

m Xt ure was st étr‘nr 81d y85n % '?5}“1533 ’hourgl |-F§I’ %gdurpg%s fngre§qwogg§1f \fja\%agcp\eaéeé% gy of

with water, then et hexanes an led 1 n vacuo
5- br ono- 5- (2 e?%éwﬁ@ﬂhylvﬁcwwwmf'ﬁ@bz radlﬁ ¢hvdrestegraphiy (RIVR(CREIS) ace8at3

(bs, 2H), 3. 53af€ot'd|n92HZ %éf‘?—47(4-@leh%)<y pf?éné@ ()F?en ?34}10)@(1@ (§ HZ) 82 99 (t, 2H,

J =170 H), 1.05 (1 %’8 £H]+.20
5- (2- Et hox{2 et hyl ) - WMWB?H@ 949 (s 1k PBAE. S THOHA a(|05(<81 ésH g6-99 (B BHbT )
was added to et.baapb. 863575H)’Tr1p)‘n mdn/tzhfeDan 3002 p+wgts  stirred at anbient
tenperature until | o . 60 g, 0.38 nol) was

added, foll owed by 0.38 nol). After

stirri ng at refl ux Toandiurholis-2-ethdrg- emybiipwednms 4(660dned27t ® garedingndl) and 1.5

t enperature and r I dded
o b Xt Ur e of Can ok e Sod B g AdEydtnal B8 oy A BRRER! 72 iy 2226 ¢
17.2 g of 1s‘30d|m%rﬁfﬁ?')a@t%tﬁﬂﬁwrrﬁﬂg@fromtﬁa@ﬂmre ubﬁwthrzzwag)stnrwééora@d@drs and

the resul tingitgiey!dHaena&shidd Kk wssrdedfvmh \A%te5 théwétﬁer b BdxahQ0lnls rageot A v@m@l ent
t enperature, irred hours, acidified with

hydr ochl ori ¢ %ﬁﬂdr@&sﬁtq?éﬁm”&&'{zé‘ﬂ?% efhPi'r) 8@'”?'?'?1%%4 SHR et hyl acet at e and
t he conbi ned or gani e NNR €CECIY)ES. &7 (dslzle{j 3osee(r 2800+ wim ey | F 3wt (g, AHNA2SRiz), B

filtered and c trat | r di
5- (2- et hoxy- et@r}ﬁ)Pp;r%lkﬁZ?dl %34966? 8?%” g\gsgn/zd%?%)rﬁ ST g
SUBSTI TUTROSHEET ( RJZEEtR®&Y- em @@1@@4@-26 6RP®REe1B01/ 01953 -54

Sodium metal (8.6 g, 0.38 mol) was added to ethanol (375 mL), and the mixture was

stirred at ambient temperature until homogeneous. Diethyl malonate (60 g, 0.38 mol) was
added, followed by bromoethy! ethyl ether (57.4 g, 0.38 mol). After stirring at reflux for 3
hours, the mixture was cooled to ambient temperature and concentrated in vacuo. The
25 resulting material was added to a mixture of sodium ethoxide and ethanol (prepared by the
reaction of 17.2 g of sodium metal with 600 mL of methanol). Urea (24 g) was added, and the
resulting mixture was refluxed for 2.5 hours. After cooling to ambient temperature, the mixture
was stirred for 12 hours, acidified with 1M hydrochloric acid solution, extracted three times
with ethyl acetate, and the combined organic layers were dried over sodium sulfate (Na,SO,),
30 filtered and concentrated in vacuo, affording 5-(2-ethoxy-ethyl)-pyrimidine-2,4,6-trione as a

colorless solid.
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Exanpl e 2
N-(4-{4-[5-(2-Ethoxy-ethyl)-2,4,6-trioxo-hexahydro-pyrim din-5-yl oxy]-pheno
xy}- benzwb)o2psopé onanide H ON OY OCH3 N O O O NH O @da3/1B&/(He$d ow ng
the procedure outlined for the preparation of Exanple 1, N-[4-(4-hydroxy
phenoxy) - benzyl ] - propi onam de (0.13 g, 0.47 mmol) was reacted with

5- br ono- 5- (2- et hoxy- ethyl)-pyrimdine-2,4%6-trione (0.13 g, 0.48 mml),
1,5, 7-trazabi cycl o[ 4. 4. 0] dec-5-ene bound to polystyrene crosslinked with
2% DVB (PTBD, Fluka, 0.31 g) and 1.55 nL of acetonitrile, affording
N-(4-{4-[5-(2-ethoxy-ethyl)-2,4,6-trioxo-hexahydro-pyrim din-5-yl oxy]-pheno
xy}- 10 benzyl) - proplonanlde (0 060 g) ésmg@e@lorless solid. 1H NNR
(CD3OD): 7.25 (d
4.33 (s, 2H), . i : :
2H, J = 6.5 Hzgarzwﬂawcegﬂﬂ, 3=7.5 Hz), 1.14 (m 6H) ppm |v5(mrz, APCl ) :
468.3 [MH -. N [4-(4-Hydroxy-phengxy)-benzyl]-propionamde 15 A m xture
of 4-(4- Am nonet hyl - phenoxy) - ﬁthQN 010 g, Q.47 mmol), MWP-resin

(pol ystyrene bound N-nethyl norphpling-type BaselH). 30 g, 1.04 mol) and 1.9
mL of acetonitrile was treated Nt ropi onyl chloride (0.086 nL, 1.0
nmmol ) and shaken for 24 hours at tenperature. After filtration of the
resin, the filtrate was diluted wigh 2\nL of nmethanol and was treated with
2 mL of IMIithium hydroxide (LiOH) in er. The m xture was shaken 20 for
24 hours at roomtenperature, treated \ Anberlite IRP-64(r) resin until
neutral, filtered and concentrated in vacduo, affording

N-[ 4- (4- Hydr oxy- phenoxy) - benzyl ] - propi onam@e. Ms (mz): 272.2 [ MtH .
Exanpl e 3 SUBSTI TUTE SHEET (RULE 26) WO 02/Q34726 PCT/1B01/01953 -55

4-{4-[5-(2-Ethoxy-ethyl)-2, 4, 6-tri oxo- hexah
N

pyri m di n-5-yl oxy] - phenoxy}

NH
O

CH,

5 Following the procedure outlined for the preparation of Example 1, N-[4-(4-hydroxy-
phenoxy)-benzyl]-propionamide (0.13 g, 0.47 mmol) was reacted with 5-bromo-5-(2-ethoxy-
ethyl)-pyrimidine-2,4,6-trione (0.13 g, 0.48 mmol), 1,5,7-frazabicyclo[4.4.0]dec-5-ene bound to
polystyrene crosslinked with 2% DVB (PTBD, Fluka, 0.31 g) and 1.55 mL of acetonitrile,
affording N-(4-{4-[5-(2-ethoxy-ethyl)-2,4,6-trioxo-hexahydro-pyrimidin-5-yloxy]-phenoxy}-

10 benzyl)-propionamide (0.060 g) as a colorless solid.
'H NMR (CD,0D): 7.25 (d, 2H, J = 8.5 Hz), 6.90 (m, 4H), 6.89 (d, 2H, J = 8.0 Hz),
4.33 (s, 2H), 3.59 (t, 2H, J = 6.0 Hz), 3.42 (q, 2H, J = 7.0 Hz), 2.56 (t, 2H, J = 6.5 Hz), 2.25
(q,2H, J=7.5 Hz), 1.14 (m, 6H) ppm. MS (m/z, APCI): 468.3 [M-H]".
N-[4-(4-Hydroxy-phenoxy)-benzyl]-propionamide
15 A mixture of 4-(4-Aminomethyl-phenoxy)-phenol (0.10 g, 0.47 mmol), MMP-resin

(polystyrene bound N-methylmorpholine-type base, 0.30 g, 1.04 mmol) and 1.9 mL of

acetonitrile was treated with propiony! chloride (0.086 mL, 1.0 mmol) and shaken for 24 hours

at room temperature. After filtration of the resin, the filtrate was diluted with 2 mL of methanol

and was treated with 2 mL of 1M lithium hydroxide (LIOH) in water. The mixture was shaken
20  for 24 hours at room temperature, treated with Amberlite IRP-64® resin until neutral, filtered

and concentrated in vacuo, affording N-[4-(4-Hydroxy-phenoxy)-benzyl}-propionamide. MS

(m/z): 272.2 M+H]".

Example 3

SUBSTITUTE SHEET (RULE 26)



met hyl - benzamde H OYN O CH 3 HN O azo o HCH3 Fol |l owm ng the procedure

outlined for the preparation of Exanple 1 4-(4-hydroxy- 5

phenoxy) -Wormeiwbyrké benzam de (0.14 g, 0.58 nmol) was react @dTIBO101953

5- bronp- 5- (2-et hoxy- ethyl)-pyri md ine-2,4,6-trione (0.16 g, 0.58 mmuol),

1,5, 7-trazabicycl o[ 4. 4. 0] dec-5-ene bound to polystyrene crosslinked with

2% DVB (PTBD, Fluka, 0.40 g) and 2.0 nL of°%cetonitrile, affording

4-{4-[5-(2-ethoxy-ethyl)-2,4,6-trioxo-hexahydro-pyrim din-5-yl oxy]-phenoxy}

-N- net hyl - benzam' de (0.040 g) as a colorless solid. 10 1H NVR (CD3QD):

7.79 (d, 2H, J 9.0 Hz), 7.00 (d, 2H, J = 9.5 Hz), 6.95 (d, 2H, J = 8.5

Hz), 6.90 (d, 2H P-{4-[5-(2rEthpxy-ethyh£.4§- trloawhenahydw Byrigpiylin-53ylaxy]phenoxyg-NJ =

7.5 Hz), 2.91 diény lb’i.lﬁgam,aeS? (t, 2H, J = 5.5Hz), 1.14 (t 3H, J = 7.0 Hz)

ppm M (nlz, Al-’(,l) 440.2 [MH-. 1

4- (4- Hydr oxy- phenoxy) - N- gt hykji be am de To a m xture of

4- (4- Hydr oxy- phenoxy) - benzoyC a ,_é 09 mmol), 15 triethylam ne

(0.15 nmL, 1.07 mol) and tet an ('ICH) 0 m)pat OC was added
Aft e stlrrlng for 15

net hyl chl or of ormate (0.084 \10 4
m nutes, excess methylam ne was Hdd a% uRe, and stirring was
conti nued for 10 minutes. The® nixture=has dil ted V\,itI'Nva:;, extracted
three tines with ethyl acetate, and the conbi ned orgariﬁc phases Were dried
over Na2SO4i filter and concent r at cuo affor

Hydr oxy- phenoxy) - N- W NS9O %med r}c(’:ro'I%SrWééJ gL 0 up')zn 9”1‘5’—09 |\1ll\é;<1 :
7.70 (d, 28, \bhencﬁy)EN Hp)hyl t@n8amifen(0. BHQ; 0.28 861o()syas3idpctep with [FBrdnmg- £’z 2- etbﬁcR@J ) ;

244. 2 [ M H - fdiffe-2.4,6:4 016 058 l 157t bi 4.4.0ldec-5-eng b t
5-[4-(4- Am norret ﬁwl %‘ n role g mo) e lﬁyﬁ [ riacm|e °“”%°

enox pheno oxy- et
25 trione H wymrfne @}%S‘HKPCDN@‘ mi%rz @ G mowwg Ot‘Weg p?r@c BUFleobafqtfPWfé'@I for

the preparati Qfomg Examal{@ 51(2 eéaho&éeam @a@aﬁmlhex@baa%wlmmemy -dh@nckdy-9-
3.32 mmol ) was reacted t hoxy- et hyl) - pyri m di ne-

2-
SUBSTI TUTE SHEEethHP&%ﬁ“%}O %9@2? 6891%% BO% 1801/ 01053
10 'H NMR (CD,0D): 7.79 (d, 2H, J = 9.0 Hz), 7.00 (d, 2H, J = 9.5 Hz), 6.95 (d, 2H, J =

8.5 Hz), 6.90 (d, 2H, J = 9.0 Hz), 3.61 (t, 2H, J = 5.5 Hz), 3.42 (q, 2H, J = 7.5 Hz), 2.91 (s,
3H), 2.57 (t, 2H, J = 5.5Hz), 1.14 (t, 3H, J = 7.0 Hz) ppm. MS (m/z, APCl): 440.2 [M-H]".
1 4-(4-Hydroxy-phenoxy)-N-methyl-benzamide

To a mixture of 4-(4-Hydroxy-phenoxy)-benzoic acid (0.25 g, 1.09 mmol),
15 triethylamine (0.15 mbL, 1.07 mmol) and tetrahydrofuran (THF) (5.0 mL) at 0°C was added
methylchloroformate (0.084 mL, 0.10 g, 1.1 mmol). After stirring for 15 minutes, excess
methylamine was added via a sparge tube, and stirring was continued for 10 minutes. The
mixture was diluted with water, extracted three times with ethyl acetate, and the combined
organic phases were dried over Na,SO,, filtered and concentrated in vacuo, affording 1 4-(4-
20  Hydroxy-phenoxy)-N-methyl-benzamide as a colorless syrup.
'‘H NMR (CDCl; ): 7.70 (d, 2H, J = 9.0 Hz), 6.87 {m, 6H), 2.96 (s, 3H) ppm. MS (m/z,
APCI): 244 2 [M-HT.
Example 4
5-[4-(4-Aminomethyi-phenoxy)-phenoxy]-5-(2-ethoxy-ethyl)-pyrimidine-2,4,6-

25 trione

H
N O

o
Y O/\CH3

HN NH,
DD~
0

Following the procedure outlined for the preparation of Example 1, 4-(4-aminomethyl-

phenoxy)-phenol (0.70 g, 3.32 mmol) was reacted with 5-bromo-5-(2-ethoxy-ethyl)-pyrimidine-

SUBSTITUTE SHEET (RULE 26)



-56 2,4,6-trione (0.95 g, 2.4 mol), 1,5,7-trazabicyclo[4.4.0]dec-5-ene
bound to polystyrene <crosslinked wth 2% DVB (PTBD, Fluka, 2.22 g) and 11
nmL of aceworiwsi’ke, affording 5-[4-(4- PCT/IB01/01953
am nonet hyl - phenoxy) - phenoxy] - 5- (2- et hoxy-et hyl ) -pyrim di ne-2,4,6-trione
(0.180 g) as a colorless solid after purification by reverse phase HPLC. 5
"H NMR (CD3QOD): 7.41 (d, 2H, J = 9.0 Hz), %00 (d, 2H, J = 9.0 Hz), 6.95
(d, 2H, J = 8.5 Hz), 6.87 (d, 2H, J = 9.0 Hz), 4.08 (s, 2H), 3.60 (t, 2H,
J=6.5Hz) 3.42 (q, 2H J =75 H), 257(t 2H J 55Hz) 1.14 (t,
3H, J = 7. ME % z APCI%: 414, %
N—(4 {5- [5 ( 2-EteiBiepe dPRYI 9 - 24 4gol %%88%?@5@&% #&JWreﬂmh%nd to polystyrene
5-yl oxy] - pyrdréksiinked witd 2% M}Pf@@nzmké 2anef) aft de md of Q¥donifXeHBrTolihd\6-4Q40 O

HN ~= O CH3 Follo th tl d f t t

Eramml e L N (s B RE e G e P bk M e B R (8 hE e ey 2
0.97 nTTDI) wh enlotigssablirtaftar pinifiation bymevérsg @rase HPLC.

ethoxy-et hyl ) - pyri “hq\ﬂwnrg o bof-41 @1 Q%U%QH?V%% P o0 1) s0m (0 o1 J =

1,5, 7- trazablc clo[4 ene yrené cross

2% DVB ( PTBD, &:’1 tiik)a6 80 (CY'ZHg)J =ahel Ha). ﬁ198<(ﬁ 233Jq\,éﬂt6§>n(it t2ﬁ Ue 6.5 W) B.4afd @HdJ = 7.5
N- (4-{5- [ 5- (2-114 by, LMY L b 5Riryt1 82 r 4103 N ahuAr RrPdid, Wheh N2> MP%Y] pyr| d
in-2- yloxy}- b%?lzyl )( acet am d ?4 ExE)ec 8%}5 AP(}C{:{) !% ¥

fol I owi ng conpounds were prepared accor&i‘i@’_ﬁé the met hods of Exarrpl e 1
substituting the app4eprbat-etHoREoH |(2g,e;1tno£i>-8e>}( 0 rhi&h S -ARRT-8P

Following the procedure outlined for the preparation of Example 1, N-[4-(5-hydroxy-

pyridin-2-yloxy)-benzyl]-acetamide (0.25 g, 0.97 mmol) when treated with 5-bromo-5-(2-
ethoxy-ethy!)-pyrimidine-2,4,6-trione (0.20 g, 0.80 mmol), 1,5,7-trazabicyclo[4.4.0]dec-5-ene
15 bound to polystyrene crosslinked with 2% DVB (PTBD, Fluka, 0.77 g) and 4 mL of acetonitrile,
will afford  N-(4-{5-[5-(2-Ethoxy-ethyl)-2,4,6-trioxo-hexahydro-pyrimidin-5-yloxy]-pyridin-2-
yloxy}-benzyl)-acetamide. Expected MS (m/z, APCI): 455 [M-HJ.
The following compounds were prepared according to the methods of Example 1,
substituting the appropriate phenol (e.g. G-B-Y-A-OH) where appropriate.
20
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OL-/CH3 HNO OO

442.1 O-/CH3 OON /CH3 0O9 (CH3 452.427 453.0 00 o

p CH3 460.491 461.1 7 OW HHN Oo0 8 Oy H o 441.445
opl I NO HO

N N , NvoSumBsirkd UTE SHEET ( RULE 26) WO 02/ 034726 PCT/ 1BeCrAR@HB953- 58

TABLE 1 EXAMPLE STRUCTURE MOLECULAR APCI M5 [ MFHl + NUMBER WEI GAT 10 (CH3
451.443 452.1 00 Ha O OoN
-57-
TABLE 1
EXAMPLE STRUCTURE MOLECULAR| APCI MS [M+H]+
NUMBER WEIGHT
6 }j o 460.491

7 o. N & cH, 460.491 461.1
b 0
HN
S
o
8 , OYH 0 441.445 4421
" O._-CH,
0O
O
H
0o N\”/CH3
U
9 (CHa 452.427 453.0
o}
(e}
H
N (: -0
O_—_'< o Q
N
H 0 N—N.
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O.-N N 11 &zN o C H3 413 414.2 O NH2 p~o ~/ O\ [/ 12 (\ ACH3 450. 455

451.1 00 rH o

HN N- -~

15 (CH, 485.501 484.2 [MH] -

OHp QO N\
W00203026 a -&/ 14 (CH3 427.417 428.1 00 H |
\ N\d\ 0 0, HO SUBSTI TUTE SHEET

00( o O=,

"N 13 OyN p CH3 455.472 456.1 JO-/ H CH3

@CT@BOIIM0 O H2N

(RULE 26) WD 02/034726 PCT/1B01/01953 -59
-58-
TABLE 1
EXAMPLE STRUCTURE MOLECULAR| APC! MS [M+H]+
NUMBER WEIGHT
10 (CH;; 451.443 452 1
(@]
O
§ o
H —N
0 L \>
N
11 H CH 413 4142
0O N o] O_/ 3
HN NH,
O——(: :)—O—-(: :>—’
0
12 (CH; 450.455 4511
(0]
o}
8 o
O:<N o/©/ @\
H 0 N
.
13 H 455472 456.1
OYN\/?)\/O—/ o o[
HN\[T' 5 o N‘—<O
(0]
0]
§ o
Og\ O/©/
H,N
15 P 485.501 484.2 [M-HJ-
5
8!
WS
LKA
H o
I \
n
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TABLE | EXAVPLE STRUCTURE MOLECULAR APCI MS [ MtH + NUMBER WEI GHT 16 (CH3
462.482 463.1 0 0o opl 0O~ HO OS5 CH117 O\ H o NCH, 441.445 442.1
H HN N- CHyvO 02/084706 - 0-i0 18 0.\ "N H O CH3 455.472 456.2 DPCY/IBoH019583C HN _

NCH3 OO\ / O\ /O451.44 452.1 19 ONO CH3 HN\ N
N 21 ON p CH, 495.496 496.2 O HNNN O/ O\ [/

452.2 20 0O\ H CH3

p NNCH CH3 449.467 448.2 22 H CH3 [ M H}59- HN

TABLE 1
EXAMPLE STRUCTURE MOLECULAR| APCI MS [M+H]+
NUMBER WEIGHT
16 CH 462.482 463 .1
°=<§§@ 7@
17 H 441.445 442 .1
O~ _N_ 0 CH,
o—/
HN N—CH,
Seses
0 o)
H
18 o ¥ o _/CH3 455472 456.2
Y o He
HN N—CH,
O—(: :}—O-—<: >—<
0 o)
19 H 451.44 452 1
0~__N 0] CH, ;
T57 4_0; {%
HN o)
1
o) o)
S X\ _N
20 oﬁ/ﬁ 451.44 4522
21 o N 495,496 496.2
j;?-\/@' ( ) /CH3
22 oMo e 449.467 4482
o) )
HNW?v [M-H]
o——< >—o—< >—- G
o
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SUBSTI TUTE SHEET (RULE 26) WD 02/034726 PCT/ 1B01/01953 -60 TABLE 1 EXAMPLE
STRUCTURE MOLECULAR APCI M5 [ MtH] + NUMBER VEI GHT 23 o H o CH3 466. 454
467.1 Z N 02034726 0 CH3 24 o H o CH3 465. 467 466.2 Z - NMA/B01/01@3 / /
CH3 25 o0 NH o NCH3 478.481 oic HN 26 o H O CH3 441.445 442.2 HNO O
NH2 0 27 o Ho CH3 451.443 452.2 o HN/- N O NO ONH 28 ON O CH3
450.455 451.2y HN- OO a CO NNH 29 O H00 CH3 481.531 482.2 HN _ ~ /IS
CH3 SUBSTI TUTE SHEET (RULE 26) WD 02/ 034726 PCT/1B01/01953 -61 TABLE 1

TABLE 1
EXAMPLE STRUCTURE MOLECULAR| APCI MS [M+H]+
NUMBER WEIGHT
23 OYH o 466.454 467 .1
HN\[}\/ : :
24 o N o o 465467 | . 466.2
(o]
LT g S
(o] (0]
(@]
25 H 478.481
O~ _N_ 0O CH;,
o
0
HN
O
0
. 442.2
26 O%]/H o _/CH3 441.445
o)
HN
-
0 NH,
0
4522
27 o. N cH, 451.443 5
Y o
HN <:> /=N
0 o) N
o] \=N
28 Y CH 450.455 451.2
< > < > :/NH
29 Y 481.531 4822
{} @ﬁ
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EXAMPLE STRUCTURE MOLECULAR APCI M5 [ MtH + NUMBER WEI GHT 30 oN 0 CH3
465.51 466.2 HN -N 31 O\ / O CH3 452.512 453.2 ~" HNO --0- 0 32 OH o ~CH3
466. 539 490 R/030726IN -0--0 33 0 0O CH3 469.499 470.2 HN O @cmHo1/69€H3 O H
34 ONOCH3 451.443 452.1 HN - NOOCD/, NN 35 OHO 464.482 465.2 CH 3
O~ HNa NN36 O / o CH3 464.482 465.2 0 HBC HN NNN O O 0 SUBSTI TUTE
SHEET (RULE 26) WD 02/ 034726 PCT/ 1B01/019%3- -62 TABLE 1 EXAMPLE STRUCTURE
MOLECULAR APCI MS [ MtHl + NUMBER WEI GHT 37 O H O CH3 414.419 413.2 [MH"
HNOTo\ , O\ ,

TABLE 1
EXAMPLE STRUCTURE MOLECULAR| APCI MS [M+H]+
NUMBER WEIGHT
30 H cH, 46551 466.2
(0] N (0] O_/
HN
Se v N
Q
=N
31 o, B o cH, 452512 4532
o—/"
HN
o— >_o©_<j
O
32 o N _o o 466.539 467 2
HN
A UaaWall
(6]
33 o. N o cH, 469.499 4702

H 51.443 452 1
34 o. _N_ _O CH, 4
o—/ .y
HN N
o} N7
2
35 o N o cH, 464 482 465
o/
HN N—N
o—{ :}—o—< >—< \
5 o
36 o. N o cH 464 482 465.2
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OH 38 0HoO~H 480.481 481.1 O HN-N 0 <) ~CH3 390y o CH,
497.553 498.2 HNp Op HOCH3 CH3 40 pyb o -CH3 497.553 498.3 0 FN OO
O p HHWOM2HM2668.2 41 ONOs HNN O O O 42 O- o0 483P628BéBNIB 0-/ HN
O p H-~YCH3 CF~ SUBSTITUTE SHEET (RULE 26) WD 02/ 034726 PCT/ 1B01/ 01953
-63 TABLE | EXAMPLE STRUCTURE MOLECULAR APCI M5 [ MrH + NUMBER VEI GHT 43 H
O q{3 485.498 486.2 0 O y FN -62-

TABLE 1
EXAMPLE STRUCTURE MOLECULAR| APCI MS [M+H]+
NUMBER WEIGHT
H 414.419 413.2 [M-HJ
37 O~ N_ 0O CH, [M-H]
)
o—< >—o-—< >—1
OH
38 R CH, 480.481 48711
OYN (0] o_/
HN N
o040,
o o)
CH,
39 cH, 497553 4982
OYH o/
HN
OOy
0 N~<_<CH3
H
CH
40 o 1 o o ‘ 497553 4983
Y o
HN
DO
H
cH,
467.504 468.2
“ o N 0 CHa
2 OYH 5 483.526 4842
HN\%\/
< > < > \ JQKCH
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HO 44 0Oy o CH3 495.537 496.2 HN o OON HO45 o N o CH3 497.553 498. 2
0-l 0OONO, H CH CH3 46 o NO CH3 469.499 470.3 o0 HN- N~ 0O\ /
CH3 O\ wo4zZ/oswn2e CH 3 467.504 468.2 | o HN S1 p O o oPCTNBau1958 0 CH3
462.466 HN - N~ 0 0 0 0 49 0O Ho CH3 466.454 467.1 HN O p o o CH3 NON
SUBSTI TUTE SHEET (RULE 26) WD 02/034726 PCT/ 1B01/01953 -64 TABLE 1 EXAMPLE
STRUCTURE MOLECULAR APCI M5 [ M+H] + NUVBERSVEI GHT 50 0 yN o CH3 cH,
480.481 HN - ~-1IN

TABLE 1
EXAMPLE STRUCTURE MOLECULAR| APCIMS [M+H]+
NUMBER WEIGHT
43 H 485.498 486.2
Y o
HN
O {O\
H a
(@]
44 cH. 495537 4962
OYN 0 o/
HN
o—< >—o—< >—ﬂ
o N
%
45 N p 497.553 4982
Y o
HN o
o—< >——o—< >——\ )J\(\
0 N cH,
H
CH3
46 O § 469.499 4703
wXN Q @ L,
47 o X 467504 4682
48 o R 462.466
49 0 466.454 467 .1
m L
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O (r) al'o\ o-k CH 51 Oy o CH4450.455 0-1 HNO O - <1 o -0- N-DI 52 OH
o cH 464.482 465.1 O_/ CHHN- N OO\ / iN53 p o CH3 478.509 479.1

p~ CH3 CHBOMRI034726 N Y p 0 ~-~ Oi N 54 o o CH3 450. 455 INT/IB01/019%H 55 o~
o0 CH a_ 3 470.486 471.1 HH CH OC HN Nd 56 00 C}-13 b 498.54 499.2 FN 04
57 O~ 0 0 J~ ~ 496.525 497.1 FN;~O & 40 O SUBSTI TUTE SHEET (RULE 26)
WO 02/ 034726 PCT/ 1B01/ 01953 -65 CLAIMS ¥4 A conpound of the fornula ORi
HEN X-A-Y- BBGI1 ONO1

TABLE 1
EXAMPLE STRUCTURE MOLECULAR| APCI MS [M+H]+
NUMBER WEIGHT
50 o. R .o CH 480.481
Yo
HN
~O-
0]
51 o N o CH, 450.455
Y o
HN /N\
OO
O —
52 o. R o CH, 464.482 465.1
o—/ o
N
-O-0-C
53 478.509 479.1
% o @C/
/
54 OYH 450.455
Yv% =
\__NH
55 ) % H o, 470.486 4711
56 o N o oH, 498.54 4992
Y o/ Vv
o i
oA
(0]
57 496.525 497 1
oo N o CH,
Y o—/ NG
n H
o——< >—o—<: >—/ 0
0]
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H wherein Ais optionally substituted (C6 C o)aryl or (C -C, 0)heteroaryl;
5 Bis optionally substituted (C6-C,0)aryl, (CZ C8)cycloal kyl,

(C, -C, o) woanoadgé, (C -C o)heterocyclic, (C6 C, o)aryl-(@cTaB)miikyd ,
(C3-C8)cycloal kyl -(C,-C4)al kyl, (C,-C,0)heteroaryl-(C, -C4)al kyl or

(C -C,o0)heterocyclic-(C,-C4)al kyl; wherein each of the aforesaid (CZ

C8) cycl oal kyl or (C,-C, o0)heterocyclic may-@ptionally contain one or two
doubl e bonds; wherein A and B may be independently optionally substituted
on any of the ring carbon 10 atons capable of form ng an additional bond
by one or two substituents independently selected fromF, C, Br, CN, OH,
(C -C)al kyl, (C,-C4)perfluoroal kyl, (CCl&MWMBerfl uoroal koxy, (C,-C4)al koxy,
and (CZ C8) QICI oal kyl oxyy Cox,pb@ds)eh@qg,ﬁq,af romthe group consisti ng of
oxygen, >C=O, sulfur, >SO2, >S=0, >NR10 -CH20O, -0OCH2-, -CH2S-1

-CH2(S=O -, -CH2SO2-, -SCH2-, -S 51 -SQRCH2-, -[N(R o)]CH2-, 15
-CHZ[N(Rlo)]-, -[N(RlO)]SOZ- nd 5 (_ _) s selected fromthe
group consi sting of a bond, fur >C—8_ S02, >S=0, >NR12,
-CH2-, -CH2O, -OCH2-, -CH2S-, =0 -, -CH2S2-, -SCH2-, -(S=0) CH2-,
-S2CH2-, -[N(R12)]CHz , - > CHZCHZ- -CH=CH, -[N(R12)]-S02-
and -SO02[N(R12)]-; Rl is hydrogen, (R292n+1 (O1l- or (C3- C8) cycl oal kyl
wherein said (CZ C8)cycloal kyl mayl 20 al so optionally be substituted by
one to two substituents independently selected fromhalo, (C -C4)alkyl,
(C -C4)al kenyl, (th@)&likgmiydlajly R@st;tutRB(OQ-Cﬂo)qmebff(101}0(0)31(9@086}4) al koxy,

R3- (C, - Ch)al kyl - 2

R3- EC—O) %gNR4§/ B (8%’9%% ?‘b&'@fol\*fg&% N &CNQV(%H%'§<‘§ hi-%c ColYPerRAY) - |
R3-S-, R3-(S=tHCro M&rw@z) (CRBYENIHGSEpKyY!L - CN, ~ R3- (GR)eyGloaR@-(Or-C.EHE), -
and ( R3) 2N- ( Crf)ce, %téﬂoérﬁ (@%Jaﬂ?l%@ﬂ d.h f@ér@r&ﬂalcl(@ @}%\qyl @/ﬁ&gn ?%h opthe aio[(esald

i ndependent | y %@ ? rou consi sting
(C, - C4)al kyny Y° 0208 o (C éﬂ?"a(rey ortignally R%ﬁ@“ O’Rf:"f wﬁbybl@bonds
(R3) 2N- ( C=0) - 0- Nmeln (AI%E&I BMéhay beRﬁjeﬁe‘ﬁ@r)ﬂy bbﬂaﬂélty,suﬁsﬁ%)ea'ohl'aﬁ @)é fin carbon

% %E’% WR%WNB%%%% prio it ese Rebp) oy s St ey St o

30 than t hr eefrem Fs@i B, G2 GIBSLEalieh G- -Oypyrib@oatityh 67 -Q, fparfiudiy:tkoRg €Ty -@ koY
one carbon atgm@fcs8kdakydk() @am group can contain only one bond to a

het eroatom wherein a carbon atomof any two R2 SUBSTI TUTE SHEET ( RULE 26)
WO 02/ 034726 PCT/ 18F19etpEes om tpporeirowpsistivapf eotraREAOL wliet HRD ., w1t NRE,

carbons to whiosod h@&pr@H@Et@ﬂ@dOWdWG@ agopr ddcie “soft‘%ﬁbe[hlﬂg eRALE
each R3 |1% i n%ﬁp@@g% eSIOe d frorq the gr oup consi sti ng o6f dr'ogén,
(C, -4)al Ryl §] 7 "Wc)ﬂ oal kyl, (C, -C, o) heteroar yI and
(C, -C,0)heter ocycl yls sekahecrfemnthegmhp &Bsisting of a bond, oxygen, sulfur, >C=0, >S0,, >S=0,
>NR'™, -CH,-, -CH,0-, -OCHj-, -CH,S-~, -CH,(S=0)-, -CH,SO,-, -SCH,-, -(S=0)CH,~, -SO,CH,-,
-IN(R™)]CH,-, -CH,[N(R"™)]-, -CH,CHj-, -CH=CH-, -[N(R)]-SO,- and -SO,IN(R™)];
R'is hydrogen, (R%),,.-(C),- or (C5-Cg)eycloalkyl wherein said (C4-Cg)cycloalkyl may
20 also optionally be substituted by one to two substituents independently selected from halo,
(C-Cilalkyl,  (Ci-Chlalkenyl,  (C,-Cjalkynyl, R,  R>O-,  perfluoro(C,-C,)alkoxy,
R*(C,-C,)alkyl-0-, R>(C=0)-0-, (R®,N-(C=0)-0-, -NO,, (R%),N-, R3*(C=0)-(NR%-,
R*(SO,)-(NR*)-, RP0-(C=0)-(NR*)-, (R?,-N-(C=0)-(NR%-, R®S-, R*-(S=0)-, R*(S0,)-,
(R%),N-(80Q,)-, -CN, R*(C=0)-, R*-0~(C=0)- and (R%),N-(C=0)-

25 nis an integer from one to ten;

each R? is independently selected from the group consisting of halo, (C;-C,)alkenyl,
(C4-Ca)alkynyl, R*, R*-0-, perfluoro(C,-C,)atkoxy, R*(C=0)-O-, (R*),N-(C=0)-O-, -NO,, (R®),N-,
R%(SO,)-(NR*)-,  (R%;N-(C=0)-, R*-(C=0)(NR%)-, R*0-(C=0)-(NR*)-, (R%),-N~(C=0)-(NR%-,

R®-S-, R*%(8=0)-, R*-(SO,)-, (R*},N~(SO,)-, -CN, R*-0-(C=0}- and R*(C=0)-; wherein not more

30 than three of said R? substituents may be other than hydrogen and any one carbon atom of said

-(C),- group can contain only one bond to a heteroatom: wherein a carbon atom of any two R?
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5 may be optionally substituted on any carbon atom able to support an

addi tional substitutent, by one to three substitutents per alkyl noiety or
by one t owbDheest7smbstitutents per ring, independently selpeatiBai/dfipsm t he
group consi sting of hal o, hydroxy, am no, -CN, (C -C4)alkyl,

(C -A)al koxy, (C-CGA)alkyl-NH, [(C-C)alkyl]2-N, (Cs C o0)aryl,
(C3-C8)cycloal kyl, (C,-C,0)heteroaryl ands{C, -C, 0)heterocyclyl; wherein
said (C3-C8)cycloal kyl and 10 (C,-C, 0)heterocyclyl may al so optionally be
substituted by oxo; wherein said (C, -C o0)heteroaryl and

(C -C,0)heterocyclyl may optionally be substituted on any ring nitrogen
atom abl e to gsuppest beatakeadsetheonial the tdrsdnistteleitt thby areRBadhed tovierm a four to ten
substitutents - ri n i ndependently selected fromthe group consisting of
(C -C4)al kyl, "%E &(21 r% kyl-(C=0 -, (C6-C,0)aryl, (C3 C8)cycloal kyl,

(C,-C, 0)heteroaryl eaahd?:‘(ﬂpde@emqelné)t etegtegdioyl the drundresieting of BiddbgR3, ( gr—@ﬂ@kyﬂmy

optionally be(é %@Qrgt ﬁ@g\,\gﬁ&?mj a@ Jﬁétegarag}flgncq ?b f(% Hgt oc}cm SRl &l

menbered ring; together to orm
a three t? elmghbewaispaledbstivies OfR@IW é\?éqm ?tt'e &:wp@ﬂ F%afﬂq*\t@é?iéh'éﬁ'ﬁ{t@‘r}?

sel ected fromhydg Q&%ﬁe@-@@os(nt@een%ealalﬂ@' mofetyl & B5'oné3'fo Reee Gilidt:Rs ; pehiRs, e' n

Gis a substituent on any car bon at om of 20 capabl e of form ng
addi ti onal boffdersrgenty S%'?‘?t%fl’% gt IryPyET Bting 7t B?'?ré?yd‘toﬁéﬁméﬂopf%{\‘ ot boi nt
of attachnent @fc,jdhexB rac:ng4 JalRyi-XH- p |S[ancg)ﬁlk;e}gar f(rogqumﬁ t QC.sCycycludiet,ei n
R5 is selected.f the p,co n

R - (C, -C4)al k¥ epheterigy %@8 &Y%@f o, “ﬁﬁr%%(%f_d@ Cecycloalkyl and
(R8) 2N( C=0 - O(Q1 G%h®rpcmhﬁﬁ=®)&0ptl@®“>{ m)nst;tuteQE/ GRNVHEBDR 3] %Nldie(rmﬂ)

(R8R§?-|-2(NC(—8)02) ?ndc §5 rB" het%ck&'ﬁl& 1opt'_chal be‘eOLubstltB@d %n( QWQ%@ mH?dé'ﬁ (aqol‘\l%blie to

R8- (C=0) - (Nngupporﬂzq\;afe@_w@' S(Jlmgafent bkswto(tm&@)hsmkg per TFFQS?‘ZNB'(C@-@)S@(%RQ)
R8O (C=0) - (NR%m,thé?ﬁo&&ch)snsMblF@)(c1r0 Eﬁw( $@,2d47ehﬂ#1 i(cﬁ@ RBG 4 Q@D s NB%E/cloau@ﬁ i s

sel ected fromthe u n ing o éy 4) al kenyl )al kynyl, R,
o4, 30 R8-O- (€ o)'?eéefo ‘ PZ%MQ erﬁw Fuor o( G, - C4) al koxy, R8 (C=0 -0,
H2N( C=0) - & , R8 Nbdﬁ@aﬁ))w@@ F6RB) AN BHE)allDbe 14R8A BethBBWITSHOR: groRBid BOR- |

O (500) . R a0 TR 2D SR ol W e B G D g oy .
RS- NH-,  (R8) meeetﬁélqbiﬁ))enqblﬂ%i)rmg R8. (C=0)- (NR9)-. H2N-( C=0) - (NR9) -

R8NH- ( C=0) - ( NR9 =0 - (NBrror B Geh CR and (356 Rk SC2) - NEE
and Rz(s (s)c>2§ (N?:zg)-fﬁg%ssn TU@I;E]S(Sﬂjé%d tﬁﬁgga \/\0@2@%%4%%% /1501301953

-67 R7 is sel ect edCfit &in ¢ @r"&]ﬁv d’m‘fﬁq'rsf;l ihg Ypstituest eLB)Yaiipl carqopgtom of
C8) cycl oapky! capaki&de ek et REgsHaybond AR & GliertekOt RelositiddCoiter Yan aWﬁ@fo&lhd’lpdiral d

(Cs CO)aryl, of attachmezlt o¥%|e%a|"!nlg<¥o Y:
p is an integer from one to six;
wherein R® is selected from the group consisting of R’-, R"-O-, R’-(C,-C,)alkyl-O-,
R®-(C=0)-0-, H,N(C=0)-0-, RE&-NH(C=0)-0-, (R?),N(C=0)-0-, RS-, R%(S=0)-, R*-(S0O,)-,
25  H,N-(SO,)-, RENH-(SO,)-, (R®),N-(SO,)-, formyl, R®(C=0)-, HO-(C=0)-, R®O-(C=0)-
H,N-(C=0)-, R®NH-(C=0)-, (R®),N-(C=0)-, -NO,, NH,, R&-NH-, (R®),N-, H(C=0)-(NR®)-,
R8-(C=0)-(NR%)-, H,N-(C=0)-(NR®)-, R®NH-(C=0)-(NR®%-,  (R®),N-(C=0)-(NR%-,
RP0-(C=0)-(NR®)-, R®-(C=0)-(NR®-, R®-(SO,)-NH- and R®-(SO,)-(NR®)-;
R® is selected from the group consisting of (C,-C,)alkenyl, (C,-C,)alkynyl, R?, OH,
30 RO R8-(C,-C,)atkyl-O-, perfluoro(C,-C,)alkoxy, R8-(C=0)-0O-, H,N(C=0)-0-,
R8-NH(C=0)-0O-, (R®),N(C=0)-0-, R®%S-, R®%(S=0)-, R%(S0,)-, H,;N-(SO,)-, R®-NH-(SO,)-,
(R®),N-(SQ,)- , formyl, -CN, R®(C=0)-, HO-(C=0)-, R%-0-(C=0)-, H,N-(C=0)-, R®*NH-(C=0)-,
(R®L,N-(C=0)-, -NO,, NH,, R:NH-, (R°®),N-, H(C=0)-(NR%-, R®*(C=0)-(NR%-,
H,N-(C=0)-(NR?®)-, R®NH-(C=0)-(NR?)-, (R®),N-(C=0)-(NR?)-, R®O-(C=0)-(NR®)-,
35  R®%(S0O,)-NH- and R%-(SO,)-(NR%-;
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(C, -Cl10) heteroaryl and (C,-C10)heterocyclyl noieties may be optionally
substituted on any of the ring carbon atons capable of form ng an

addi ti onawolwess47dy one to three substituents per ring 5 i mdepBowdanid y
selected fromF, d, Br, ON, OH (C -C4)alkyl, (CIl-C4)perfluoroalkyl,

(C -CA) perfluoroal koxy, (C,-¢)al koxy, am no, (Cl-C4)alkyl - ,

[(C -CA)al kyl]2-N and (C3 C8)cycl oal kyl 0§<7y wherein said (C3

C8) cycl oal kyl and (Cl-Cl10) heterocyclyl noieties may also optionally be
substituted by oxo; wherein said (Cl-C10)heteroaryl and

(C -C 0O)heterocyclyl noieties nmay optionally be substituted on any ring
ni trogen atom able R oissupslseied  &em addi (rvRalcomsipling bt (Gt @ biF-Eaevdogikyino

substit ut ent s (@gc,,) ﬁété}garyln(éﬁcﬂ)e(fm-@mf{e)ér&%lﬁ(:tvﬂﬂrefrf ot he,-gf) QNP C%‘@:%yo%!kﬂg of
(C -C4)al kyl S Iectedfromt e

consi sting of ?QC,C*Q)?f}{?rB?%@ﬁ”M‘% (E(G%%S?QF'Q/"Imo'?“é%m@é?“c%'%aﬁ}’ R%s“t“tegon any of the

(C, - C10) het er dag ydrbanalor(<Cdapahl@ phietraifigary additbnal wWher B dhead tHheeRBibEIYENR®Er ring
optionally.su i ny. _carbon, at,om abl to rt ddtlo I
substit ut ent , ?@E;&etn%fén(ﬁ? 8‘%?(?1(’\t'e%e)ﬁsotrjnbs'%[)| t% it r‘e‘a’rit s&ge Hy %]?yl m)(8 @ Uo%’ﬁ?ﬁzg

to three subs(@&@aiperi!v@owgqun AgC.dliae pemitent (Gy- Qs)alkeld%ed fl[(GrfCIhkyl lgNouand

consi sting of c,FaCSerlanyboxWheQ'ﬁx fE(C%Q)@JCG&%&a(n&(C%)O é@h%éﬂ \MLH

(C - C4) per f | uoroa 0
said (C3 C8)cylep G%EIOR?*K’ b&ﬁelbsf' b ToY: wéte@rbw%q%cwwr%a%@n% C@ﬁwtqr«;cyw

substi tut ed b}yho@ﬁ@s. mw"@ftl@hdﬂy 5@k bsfittien @m Qﬁﬁ@ig&ﬂtﬂ@éﬂbtom%@ to support an addltlonal

(C - ClO)h{)ero y Brayas optlop be subpstituted on ¥

ni trogen g %{%ﬁé ephoYvEne d%g‘?ﬁ? U ”?f&&l P§rotS '”Q%Pﬁg‘i?‘?”f'bts%’ﬁ‘fte%)forﬁn‘@e tHP4Pwo
substi t ut ent sceisting of@C - Qkefyeardie 0l- Cyalsﬁl(ce:ﬂ ed from t he gr oup consi sting of
(C1-C4)al kyl and (Gs (i ’

optionally be take% Sc%?ae?'{]g%m t%r_]é?%’ COHS' 5‘ (%fi %Vn(? IV\;CaCCFP at%eSga %Ydé)f'lpgched
to form a thr €e-Gohetespagh tandréhisas) eateredyely); WmeIMerﬁaemaM be omtionatly siifsstituted on

i ndependent | yggelfednedod LoV HLEI8R amngl%b%gt@ltkw one tgﬁwré@"&‘bﬂ r{erﬁﬁbgr R8

and R9 maﬁ optionally be taken together with the het'eroat ons
are attached@ky MEhPPY Hede thep ?Hb@WE'te’Fféﬁﬁ@ﬂr@d'”ﬁ?%@de“MQe'ermﬂ“e|9f°UP

occurs is indepergentt ¥, selmciosd dH, qo- bMQRWQ(@lO@BQﬂdo@aﬂ(yIC@% bb)é‘ﬂuorggﬁoxys
selected fro 3; %roup cons oaryl and
6yl

ti.ng of
(C, - C10) het er P whidlei 'r@:gg? @0%@9%10) a“f’%ﬁre”}/( csdl ctlo %é% Ky
(C, -Ct0)heter @@J)Mtero@@lyhmyeﬁlsmtlmw tresubpiititediat dxp; wndﬁesm sdldJ(ECB-(d) mtéﬂdSWyIOf
th b f b th
Lhe 1119 cor 030, @ S SABRN 3l LS, B0 LA el RS JG 0R B o2
(Cl- C4) al Ry , sypeprt @4 pestiionplrobsititacy by or(eOo-t@a)sw@nmteu@rp@amrtgoquper(c@mﬂyweateuoxy,

and (C3-C8) Cﬁ‘&% %'d?é(dp%ﬁsn%t%%lg ke, )%%ldan(j((é @Q&W%ﬁ—@&i%%%'m&‘&%afé@% y

optionally be substitu wherei n sai d het er oar yl
(C, - C, 0) het er BRligrally pe N B’E?ti‘%ﬁ‘é\th Ithe edereqiers £ wm%@%?fe@ 2Ry tor Py Aireert8gen
atom abl e to sgppRAbe@dridgdi tional substitutent by one to two substitutents
SUBSTI TUTE SHEET ( @J IEer%@r xy\lg(:(%?s/ %3%39%6% R )4 ]ée (e)élf/é) %’rgn513hydrogen and (C,-C,)alkyl;
25  wherein said R® and R® may optionally be taken together with the heteroatoms to which they are
attached to form a three to eight membered ring;
R wherever it occurs is independently selected from hydrogen and (C,-C,)alky!;
R" is selected from the group consisting of (Cg-Cyaryl, (C,-C,o)heteroaryl and
(C4-Cip)heterocyclyl; wherein said (Cg-Cyglaryl, (C,-Cipheteroaryl and (C,-C,o)bheterocyclyl
30  moieties may be optionally substituted on any of the ring c.arbon atoms capable of forming an
additional bond by one to three substituents per ring independently selected from F, Cl, Br, CN,
OH, (C,-C,alkyl, (C,-C,)perfluoroalkyl, (C,-C,)perfluoroalkoxy, (C;-C,)alkoxy, and
(C5-Cg)eycloalkyloxy; wherein said (C-C,,)heterocyclyl may also optionally be substituted by
oxo; wherein said (C;-C,;)heteroaryl and (C,-C,,)heterocyclyl may optionally be substituted on

35 any ring nitrogen atom able to support an additional substitutent by one to two substitutents
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per ring independently selected fromthe group consisting of (C, -C4)alkyl
and (C -C)alkyl-(CO-; R12 wherever it occurs is independently sel ected
from hydrwgan/oatde (C, - C4) al kyl ; R13 is independently sel eecadBévansdydr ogen
and (C -C4)al kyl; wherein R13 may 5 optionally be taken together with R6
to forma four to 10 nenbered ring; or a pharmaceutically acceptable salt
thereof. 2. A conmpound according to any ofeghe previous clains, wherein X

i s oxygen, -OCHZ or -CH2O-. 3. A conpound according to any of the previous
clainms, wherein Y is oxygen, 10 -OCHz or -CH2O-. 4. A conpound accordi ng
to any of the previous clains, wherein Ais optionally substituted phenyl.
5. A corrpound pac cafgdi ingepbadeatty @ectdde fprrevth©Usroah acersistiwhesfei(@,-&)diig! and
optionally BS&I t”y ﬁéj henyl (C,-C,0)heteroaryl. 15 6. A conpound
according to "3 Clgr’evi ous clains, wherein Gis R5-. 7. A conpound
according to any ofR‘TMErqyeeiwogursisc‘;d\dabWsantWaGe@édﬁroRderiosed%ng Cyhlebn R7 is

C, -C, o) het | 518 I
wher el n RL (s (r2o [C R e bR o 2o MR, ST ™

one R2 is ﬁndé’B@ﬁé’é‘rﬁ’F %ke@@lg@b?ré“ﬁihﬁr POy toltfoneoesidsinbing of R3-, R3-O,
(R3)2N-, R3-S-, R34 §p Qérmacé%@caﬁlﬁ%ptablggal(t%f'(NR4) R3- NH'(SOZ)
(R3) 2N (SQ2) -, RB-( Co0) - éNR4é R3-(C=0)-0-, R3 C=0)- and R3- (C=O)-:

and each R3 is i ndépendéhtqrpo o P9ty G f’ht@e@Fed\‘i Eomsi Whereiy Xof OHWPogen
and (C, -C4) al-&gh,- omzer@l n each R3 (C, -C4)al kyl noiety may be optionally
substituted by one L0 5 throge Sl’(':%rdtnl ttgtagn%fsthendg] en gntlé sel ct ed from
the group consisting of "h&"&CUREFSANY QRS e BV ey rI'ek‘i/n s oxygen,
(C, - C4) al Kbxy -OCKE- oCORPKyYI - NH- [(C C4)a| kyI]2 N (C6 C, o)aryl

(C3-C8) cycl oal kyl, 4(C, c :

said R3 group may 4optl %n%&hﬁ&?g%kﬁq?g%)&?ﬁhg&r%)({aﬁwﬁﬁgt%ﬁ%réc()'rr%'gﬁa?iﬁél
ei ght menber e@Udsiivgd POSYA conpound according to claim 1, wherein said
compound is selected fr@mompBultd@cei@YRo 6N it drdVibudtiaims, wherein B is optlonally
trl(gngt hoxy- et I}t}/stn)uted pLenyg(%ftholhaetze?olary% yl - phenoxy) - phenoxy] - pyri mi di ne- 2, 4, 6

5- ((21 Et ho>§94egh%/l ) 65- {416{06ﬂ(oaurfr?&rchyhmgfd-qnybfaﬁame\&uylcl)amﬁh\&hmewb-mhianoxy} - pyr
i m di ne- ri gne
H pyrazol - 3-yl) - phgnoxy}:A &ﬁnﬁh é)ég(m? aWeé‘ALg% Qe(vé?u%%ta'rr%br\ﬂéereglﬁsﬁ ﬁJTE

SHEET ( RULE 2@jerein R'is (Ci- C10 heteroaryl.
8. A compound according to any of the previous claims, wherein R' is (R?)y,.-

to

(C),-, n is an integer from one to ten;

20 at least one R? is independently selected from the group consisting of R3-, R3-O
(R,N-, RS-, R*(8=0), R3*>(S0O,)-, R*(SO,)-(NR*-, R*>-NH-(SO,)-, (R*),N-(SO,)-,
R3-(C=0)-(NR*)-, R*(C=0)-0-, R3»-0-(C=0)- and R*(C=0)-; and

each R® is independently selected from the group consisting of hydrogen and
(C,-C,)alkyl; wherein each R® (C,-C,)alkyl moiety may be optionally substituted by one to

25 three substitutents independently selected from the group consisting of halo, hydroxy, amino,
-CN, (C,-Cpalkyl, (C,-C,lalkoxy, (C,-C,)alkyl-NH-, [(C,-C,)alkyl},;-N-  (Cg-Cyg)aryl,
(C4-Cg)cycloalkyl, (C,-C,o)heteroaryl and (C,-C,,)heterocyclyl; wherein said R® group may
optionally be taken together with R* to form a three to eight membered ring.

9. A compound according to claim 1, wherein said compound is selected from

30  the group consisting of:

5-(2-Ethoxy-ethyl)-5-[4-(4-thiazol-2-yl-phenoxy)-phenoxy]-pyrimidine-2,4,6-trione;
5-(2-Ethoxy-ethyl)-5-{4-[4-(2-methyl-2H-pyrazol-3-yl)-phenoxy]-phenoxy}-pyrimidine-
2,4 6-trione;
5-(2-Ethoxy-ethyl)-5-{4-[4-(1-methyl-1H-pyrazol-3-yl)-phenoxy]-phenoxy}-pyrimidine-
35 2,4 .6-trione;
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WO 02/ 034726 PCT/1B01/01953 -69
5-(4-{4-[5-(2-Ethoxy-ethyl)-2,4,6-trioxo-hexahydro-pyrim din-5-yl oxy]-pheno
xy}- phemyb)o2patte@nen itrile; PCT/IB01/01953

5- (2-Et hoxy-ethyl)-5-{4-[4-(2-nmethyl -thiazol -4-yl)-phenoxy] - phenoxy}-pyrim
dine-2,4,6- trione; 5 5-(2-Ethoxy-ethyl)-5-{4-[4-(1 Hpyrazol-3-yl)-p
henoxy] - p henoxy}-pyrimdine-2,4,6- trioneo-

5- (2- Et hoxy- et hyl ) -5-[ 4- (4- oxazol - 5-yl - phenoxy) - phenoxy] - pyri m di ne- 2, 4, 6-t
rione; and
5-(2-Ethoxy-ethyl)-5-[4-(4-pyrimdin-4-yl-phenoxy)-phenoxy]-pyrimdine-2,4,
6-trione; or a phar@RspRIERx-¥hafeeBladkbesdldrolphenienis-yicky-phenoxdy-

phar maceutical conposition for the treatment of a condition selected from
the group coRBP¥ Pﬁ@aﬁ¥m@8nnective ti ssue disorders, inflanmmtory

di sorders, i nmunol agy/Eidxeety)-5-HU-Bde-aettsl-thiandl-egt)ipperpxgdipheasegsyrimespi at-or y
di seases, carq%%gascular di seases, eye diseases, netabolic diseases,

central nervous System (CNS) disorders, |iver/kidney di seases,
reproducti ¥e heal t B-(@iESoxtehy)-5-{faldt(ti-oyrdiat-diytenenoxdivhenadyisurididing-2aifd
cancers in a g ml, 15 including a human, conprising an anount of a

conpound according to any of the previous clains effective in such
treatment and a phér(ﬁﬁé’é’ej%?*@w"ﬁﬂ'(ﬁ@é@?ﬂ@rb‘ﬂ@eﬁoa‘b’}’ﬁ*@f“?xyltawfr@”??e%ﬁ%ﬁ'of‘@ra“d
treating a condi ti gnoselRebagl)-5-{0mplMeidBA0MPhHORGIpEEHRY-pOfimidee D RGCHbree

ti ssue disorders, inflapmtor isorgers, i mrunol ogy/ al | ergy di sorders,

i nfectious di°5BRRANTaCEILE] ?%%%? eidldsds, cardiovascul ar di seases, eye

di seases, 1oet abol i dodi segsespac2ica esrhpaaitiornfer e trsatieyrs beatdna@his) settcieo frate e,

l'i ver/ ki dney di s, I i dj - tri ' S,
sid i sor der SRR Ao b SRR Mg Flbtay LARKERLT irolBS LhfrBloBpael
admi ni st eri ngdisordstai dfentavdliseages aieerintonofiseasen gpdiorebcalecdisaisery evo dingeses, t he

% leJKiEogg) cl ai PRyapoff fRELdME dofbrdi I GAJUBTsyEN @NEPNHIHIRD. vaHRRE) THEESHEET

reproductive health disorders, gastric disorders, skin disorders and cancers in a mammal,
15  including a human, comprising an amount of a compound according to any of the previous
claims effective in such treatment and a pharmaceutically acceptable carrier.

11. A method for treating a condition selected from the group consisting of
connective tissue disorders, inflammatory disorders, immunology/allergy disorders, infectious
diseases, respiratory diseases, cardiovascular diseases, eye diseases, metabolic diseases,

20  central nervous system (CNS) disorders, liver/kidney diseases, reproductive health disorders,
gastric disorders, skin disorders and cancers in a mammal, including a human, comprising
administering to said mammal an amount of a compound according toany of the previous claims,

effective in treating such a condition.
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