WO 02/ 34726 PCT/ 1B01/ 01953 PYRI M DI NE-2, 4, 6- TRI ONE METALLOPROTEI NASE
| NHI Bl TORS Background of the Invention The present invention relates to
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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, especially those belonging to
the class of matrix netall oproteinases (also called MW or matrixin). The
MWP subfam |y of enzynes currently cont ai ns seventeen menbers (MWP-1, 10
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(1996)). Cxpe MWPs (MWP-2, MWP-3, MWP-8, MW-9, MW-12) are also

over expr esse)c(iI I'n osteoarthrl tic cartilage and inhibition of sone or all of
these MVWP' s i sTIROMdpeubfamily tah estyows ogurishibyckontding seyerdesy aeers GYXIPOH

cartihagey il Gahe-8f MveLA . BORRPD s ASmms | aab kI iips s0fMPaLInat oi d
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Uni ted, Stat es O\{ISIO Ion tx} q ical of.jeint, diseases such as
" Spi r o Py?’ipﬁ’?tﬁ‘ﬂ?s‘ﬁ"’ q O*rtﬁ%%‘éce P%Sp? piiege OB LHIHMEeeses ¥ 84 oct ober
26, 2000, ostecaftitis ot egeatdidianhrlis.spi ro pyrimdin-2,4,6-triones. Barbituric
acids and met hf?qg rgcggniﬁe%ejhgt 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 heteroaryl
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




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@/aumdii | |, 1990). Each of WD 02/ 34726 PCT/ 1BO1pO1/@&3/014s8e above
referenced publications and applications is hereby incorporated by
reference inits entirety Sunmary of the Invention The present invention
relates to conpounds of the formula: ORL HEN X-A-Y-B-GI ONO1l H 5
wherein Ais optionally substituted (C6-Cl0)aryl or (Cz C,0)heteroaryl; B
is optionally substituted (C6-C, 0)aryl, (C3-C8) cycl oal kyI

(C -C,0)heteroaryl, (C - CtO%heteroc C|IC &\? Oga C C4%al k}{ ,

C8) cycl oal & |ab<(ve1efé@y%ﬁdwphca s 209 GyHiERierDigMyTeby (oer 3ea| ky%fe% ceintts

(C -C0) hesgrpeyclic-(C -C4)al kyl; wherein each of the aforesaid

(C3-C8) cycl oal kyl or 10 (C, Clg) het er tan | C.may optionally contain one or
two doubl e bonds; wherein A andﬂ%@—gé—ﬁﬁ%[éﬁendent ly optionally
substituted on &Rprefentinentidnglaeatdoompoatde nbthe palié:e of form ng an

addi ti onal bond by one or two substituents independently selected fromfF,
d, Br, ONb OH, (C -C4)alkyl, [[Cr'C4)perfluoroal kyl,

(C -C4)perfluoroal koxy, (8.- |k oxy-A—ane-BE35 C8) cycl oal kyl oxy; 15 X is
sel ected fromthe group cor%zti g of oxygen, >C=0 sPlfur >SO2, >S=0,
>NR10 -CH2O-, -OCH2-, -CH2S, -QH2(S=O-, -CH2SO2-, - , - SOCH2-,
-S2CH2-, -[N(R10)]CH2-, (¥ fRI )1-, -[N(R10)] SQO2- and -SQ2[ N(R10) ] -; Y
is selected fromthe group congisting of a bond, oxygen, sulfur, >C=0
>S02, >5S 0 >NR12, -CH2-, -CHAO, -OCH2-, -CH2S-, -CH2(S=0)-, - CH2SO2-,

- SCHz- (S=0 CH2-, -SOZCHZ- - 20 [N(R12) CHZ- | -12[ N(R12)j -, -CH2CH2-,
COFECH, - [ N( RIZ)gréistp-opliord!h. ssbofulger@ oy wi2n & CreohgaPaden, ( R2) 2n+, - () am
or (G C8) cycl oal kybptivheay edubstaadad (€ S3:5)68) ceLyalchoyky,mey,-C,dhes@ompt ii©pal |y be

substitute one.to. t suhspitu S|nd n t hal o,
(C -C4)al k§1°)?¥t8f6?¥°k‘§4?%6r‘ﬁ§ﬁ??’ﬁ?1‘[5’&“9% AR OEW% ) %E‘f@ b,
per f 1 uor o( G,)alGAIralCk Oy neteroeBslié-C - 004kel) \klydreuﬁ)eachRBil(e@f@saD (,Ca‘@RS))C@Nkl(l@tO) o,
R30- (C=0 NR4
(R3) 2. &%c@* R A o e e L S
R3- ( C=0) - R3 owf(mm)\ancaﬁdnaymg)r@p\pqwgﬁ@ optionatly substltuted on any of the ring carbon
atoms capable of forming an additional bond by one or two substituents independently selected

from F, Cl, Br, CN, OH, (C,-C,)alkyl, (C-C,)perfluoroalkyl, (C,-C,)perfluoroalkoxy, (C,-C4)alkoxy,

and (C,-Cg)cycloalkyloxy;

15 X is selected from the group consisting of oxygen, >C=0, sulfur, >80,, >5=0, >NR'™,
-CH,0-, -OCH,~, -CH,S-, -CH,(5§=0)-, -CH,S0,~, -8CH,-, -SOCH,~, -SO,CH;~, -[N(R™)]CH-,
-CH[N(R™)}-, -IN(R™)]SO,- and -SO,[N(R")}-;

Y is selected from the group consisting of a bond, oxygen, sulfur, >C=0, >80,, >S=0,
>NR'2, -CH,-, -CH,0-, -OCH,~, -CH,S-, -CH,(S=0)-, -CH,S0,-, -SCH;-, -(S=0)CHy~, -SO,CH;-, -

20 [N(RICH,=, -CH,IN(R)]-, -CH,CH,~, -CH=CH-, {[N(R")]-SO,- and -SO,[N(R")}-;

R! is hydrogen, (R?),,,,~(C),- or (Cs-Cg)cycloalkyl wherein said (C,-Cg)cycloalkyl may
also optionally be substituted by one to two substituents independently selected from halo,
(Cy-Chlalkyl,  (C,-Cjlalkenyl,  (C,-Cyalkynyl, R%-,  R>0O-, perfluoro(C,-C,)alkoxy,
R3~(C,-Cyalkyl-0-, R-(C=0)-0-, (R*)N~(C=0)-O-, NO,, (R¥),N-, R*(C=0)-(NR*)-,

25  R%(SO,-(NR%-, R30-(C=0)-(NR%*-, (R%)N-(C=0)-(NR*)-, RS-, R>(8=0), R*-(80,)-,
(R?),N-(SQ,)-, -CN, R*(C=0}-, R*0O~(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,
(C,-Cy)alkynyl, R>-O-, perfluoro(C,-C,)alkoxy, R*(C=0)-O-, (R%);N~(C=0)-O-, -NO,, (R®),N-,

30 R*(SO,)-(NRY-, R*-(C=0)-(NR*)-, R}O-(C=0)-(NR*)-, (R*);-N-(C=O}MNR*)-, R*-S-, R*(S=0)-,
R?>-(SO,)-, (R*);N-(SO,)-, -CN, R3-(C=0)-, R*-0-(C=0)- and (R%,N-(C=0)-; wherein not more



nis an integer fromone to ten; each R2 is independently selected fromthe
group consisting of halo, R3-, (C -C4)alkenyl, (C -C4)alkynyl, R3-0-,

per fi uor Ww@pz/e¥r@l koxy, R3-(C=0-0-, (R3)2N-(C=0 -0, -NCCT/(BGp293, 30
R3-(SM2)-(NR4)-, R3-(C=0)-(NR4)-, R30-(C=0-(NR4)-, (R3)z NN(C=O-(NR4) -,
R3-S-, R3-(S=O -, R3-(SM2)-, (R3)2N-(S™2)-, -CN, R3-(C=O-, R3-O(CO- and
(R3)2N- (C=0O -; wherein not nore WD 02/ 34726 PCT/ 1B01/01953 than three of
said R2 substituents nay be other than hydrogen and any one carbon atom of
said -(Camgroup can contain only one bond to a het eroatom wherein a

carbon at f a aken toget her th rbon
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(C -Co)h 0) heterocyc wherein each
opti onal | y f®uteden m@m@ﬂedmgany carbon atom abl e to support an addl tional

substifutent, ohy, @@lng&ehggnﬁfs@éb%tfﬂoh%@@%% &ﬂélst@"gi@ﬂwd%b@t(& -©hallgy, one to

t hree substltutents er rln i nd ePen dently selectedfromt e

consi st i ngCedFofah 6C+ F'@S’(‘i‘/ ' (GiCmdeteraay] a(“t Gy aptRyPYCivE grheein. %ﬁ koxy,

E:C ) ﬁél% al ksl blbaltlogbﬂyQub%téd Kr%/ br}yzcanon Ados alile @) @J’p}ébrt ar( é&lt@él&ylﬁétxml&lnk?/:( | (C ;j
0) het er par an et er ereln cl.oa an
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subst it ut en;at I t i qQ
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fromthe @nod)‘wﬁﬁrwﬁs eed i W@“C@:ﬁhe(e@ﬂyw) aI kwheremc SB@X%‘WW‘Q@HO) and (@6

C o)aryl, biy T ResELhPaky wharmh {fa G heserpcycl yl ;
wher ei n sai E%te%g%qﬁhaai?gpt{owﬁaegugﬁe takgn C%((\)N ether wth %n %r@roup to

forma tﬁf‘%éon’% E‘Ft@’l%y Wér%’&or}ai% e syipRbivisdon QY O19 QP RICTY A may be
t aken t ogetidpe ah@ddituna ﬂxbsttt\h'tér&ﬁby'foﬁle Ri tgb sutreResedr fiigigdep2icRy smaeteéver it

o RoIE L) P SOl B e G- G Rt ar PR o AR S PRy el S o &
capabl e ofictorhetagaqienddd-Cibetatocypyhd and is oriented at a p05| tion other
than al pha to X%Srﬁgxoémﬁm é’rﬂu@@taf‘ fsé%ﬂlz p2fta d&aﬂ%d@th@ Rh LPRVgroE?p lSro al Nt eger

fromone to si cted fromthe ou consi sting of
R7-, R11- Ovee RPightOneraayed fng Wherein trg of @isdy’ @UPSPFENPG:- ethrde AP €=0) - O,
( R8) 2N( O Bhe o oidfinSniver Bl O) RB-(S02)-, HRN-(SCR)-, RB-NH(S02)-,
(R8) 2N- (SQ2) -, fornyl, R8- HO ( C=0 Rg —Q?-C, N (C=0O -,
RBNH- 2€=0) -, ﬁé)(vgeme\(ec_@curs is lﬂﬁﬁ)enqqp@/ se emm BRpd ( Ht)éa_l - (NR9) - .
R8- (C=0) - ( NR9) G is H2Nof =@ HRWROWhereifRBNEHo &pEhtuenNBD pry, rifgREON-(dB+G) B( NR9) -
capable of forming an additional bond and is oriented at a position other than alpha to the point
of attachment of the Bring to Y;
p is an integer from one to Six;
25 wherein RS is selected from the group consisting of R’-, R"-O-, R’-(C,-C,)alkyl-O-,
R8-(C=0)-0-, H,N(C=0)-0-, R®-NH(C=0)-0-, (R®),N(C=0)-0-, R*-8-, R*(S=0)-, R*(SO,)-,
H,N-(SO,)-, RENH-(SO,)-, (R&),N-(SO,)-, formyl, R®(C=0)-, HO-(C=0)-, R>-0-(C=0}-,
H,N-(C=0)-, R®NH-(C=0)-, (R®),N-(C=0)-, -NO,, NH,, R®-NH-, (R®)N-, H(C=0)-(NR°)-,
RE-(C=0)~(NR®)-, H,N-(C=0)-(NR%-,  R®°NH-(C=0)-(NR®)-,  (R®),N-(C=0)-(NR®},
30  RPO-(C=0)-(NR®)-, R®(S0O,)-NH- and R®-(SO,)-(NR®%)-;
R® is selected from the group consisting of perfluoro(C,-C,)alkyl, (Cs-Cs)alkenyl, (Cs-
C,alkynyl, R, OH, R%-O-, R%(C,-Cpalkyl-O-, perfluoro(C,-C,)alkoxy, R°-(C=0)-O-,
H,N(C=0)-0-, R&-NH(C=0)-0-, (R®);N(C=0)-0-, R®-S-, R%-(8=0)-, R*(SO,)-, H;N~(SO,)-, RE
NH-(SO,)-, (R®),N~(SO,)- , formyl, -CN, R&(C=0)-, HO-(C=0)-, R®-0-(C=0)-, H,N-(C=0)-,
35  RSNH-(C=0)-, (R®),N-(C=0)-, -NO,, NH,, R®-NH-, (R®),N-, H(C=0)-(NR®)-, R®%(C=0)-(NR?)-,



30 RBO (C=0)-(NR9)-, RB-(SO2)-NH and R8-(S02)-(NR9)-; R6 is selected from
the group consisting of perfluoro(C -C4)alkyl, (C, -C4)alkenyl, (C -

C4) al kynwWo oR¥47260H, R8- O, RB-(C -C4)al kyl -0, perfl uoro( BCEFBHAIOXY,
R8-(C=0-O0, HZN(C=O-O, R8-NH(C=O -0, (R8)2N(C=O0 -0, R8-S-, R8-(S=O -
R8-(S02)-, H2N-(SQ2)-, R8- NH (SO2)-, (R8)2N-(S02)- , fornyl, -CN,
R8-(C=0 -, HO(CO-, R8-O(C=O-, H2N-(C=0O) -, 35 RBNH (C=O) -,

(RB)2N- (C=O -, -NO2, NH2, R8-NH, (RB)2N-, H(C=O)-(NR9)-, R8- (C=0O) - (NR9) -
WO 02/ 34726 PCT/1B01/01953 H2N-(C=0O) - (NR9) - R8NH-(C-O) (NR9) -
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al kyl noi et y or Rbig selaged forh Itheeseowmgsilstmmbfe(ﬁh& pieyl, (Ei-Agland. ickepuianeledityl. y
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et er oar an -
subst it ut etPn8iA '"@n?f Fi fby Bhi PP‘O&Q}Q @Iﬁ'ﬁﬁl(@ Fé%i?ﬁ%ﬁ &gﬁf Qﬁ'g?qr%/aéﬁ?éf
substi t ut ed,-pikeHe bed t Y&)- cgmta@dalmutyentv@emr ﬁamng (CHdppendent kyd séCect ed
fromt cons i,stin ) erein
t wo ofp%a %gtef‘?ﬁ’{lc VI Bl r?a?plt'gnaﬂ)}égA a%s@ﬁk gty eyt% Wh%h%aﬁe hetcyeﬁrggé%ag)r{\nh to
whi ch t heyarar (€;-8firaEhesclyl mdycan‘smoathnhhe@ st@stltlzgd &1 g ringevitsesedoniang;o RO

wh 1 selec
( Cer Eé\é)e roi gqu&r?%gddntl%né@g@sgﬁ%g?W e 13 %@%@ﬂ%t};ﬁotﬁgbfmﬁgr%?%ﬁgg t OI ette(?1 or with

t he heter o@ﬂr@ftm gPRNEHING A ar) é'ky' ang %T%H’ V'dcf‘a}’mwﬁerﬁﬁr“%Oftsé'd
nmenber ed rbdignally 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 oceurs is independently selected from hydrogen and (C,-C,)alkyl;

30 R'" is selected from the group consisting of (Ce-Cyaryl, (C;-Cyo)heteroaryl and
(C,-Co)heterocyclyl; wherein said (Ce-Cplaryl, (Cy-Cyo)heteroaryt and (C,-Cyg)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, Cl, Br, CN,
OH, (C,-Cyalkyl, (C,-Cs)perfluoroalkyl, (C,-C,)perfluoroalkoxy, (C,-C,)alkoxy, and (Cs-

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

wherein said (C,-Co)heteroaryl and (C,-C,,)heterocyclyl may optionally be substituted on any



R10 wherever it occurs is independently selected from hydrogen and

(C -C)alkyl; 30 R11 is selected fromthe group consisting of (C6 Cl0)aryl,
(C1-C, 0) weoevaaee! and (Cl-CLl0)heterocyclyl; wherein sai BCT/O810G1%paryl ,
(C1-Cl10) heteroaryl and (C,-Cl10)heterocyclyl noieties may be optionally
substituted on any of the ring carbon atons capable of form ng an

addi tional bond by one to three substituents per ring independently
selected fromF, d, Br, ONb OH (Cl-C4)alkyl, (C -C4)perfluoroalkyl,
(Cl-CA)perquoroaIkoxy, (C1 CA)aIkoxy, and (C3 35 C8)cycl oal kyl oxy; wherein

id (Cl-¢x0
aﬂ;refn sg%%%@§§gb§§¥ é?gg¥§ g&@%%ngﬁv%eﬁg?agggéh%u&ﬁgmﬂxﬂgénalIy be
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25 di rect Isy connec a carbon-c to form pendent
aryl ring glkgmp&ﬁmra:gnunmr‘g}@@ﬁytpase 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, uniess otherwise indicated, includes hydrocarbon

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

or cyclic moieties or combinations thereof.



The term "al kyl", as used herein, unless otherw se indicated, includes
saturated nonoval ent hydrocarbon radicals having straight, branched or
cyclic mwevraesg2er conbinations thereof. Al kyl groups, wheT/amamnithey
occur, may be optionally substituted by a suitable 30 substituent. The
term "al kenyl ", as used herein, unless otherw se indicated, includes
hydr ocarbon radicals containing at | east one olefin |Iinkage and havi ng
straight, branched or cyclic noieties or conbinations thereof. The term

"al kynyl ", as used herein, unless otherw se indicated, includes hydrocarbon
35 radicals co } ge and
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cycl ohepty ooct yl nony ohexen

bi cycl o[ 2. 2. 1 ]ﬂee}’?%lr%rfﬁyfloa”é' C?Fc SS‘f gerﬁ'nlljnz)eﬁ gﬁfl Se?ﬁ'?fecﬁyegy'ecﬁ%c%g nonany!
etc.); opbibymalciaryo@olm dignfeng yel@prdipli bdyelotinon dsycloagrdy! ogytiobexsl Icyclqmt#sitl tuted
by 1 3.8 bl e uen fined, bel uch hl or o,
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ot herwi se indicated, 1ncludes an organic radical derived froman aromatic

het er ocy cFi@ioc biffyrserAeiity (Grémalary. &s %ﬂ)éry&"y nFeronIRRx Y gdtHerometiiory g5
Eenm mhdagcplofjankylbﬁ\%qa‘ré:érﬁwhuor@emar@f Hétag 8t anddtetdoxpenzopyr anyl
enzot ni adl azli t ni

benzo%azol yl , E'Pﬁ‘tS eroang ‘}o{;FiH H?feﬂzf%ﬁgé%gwxse "?C}Dcrggeé%cr?tﬁjlgga? O%?mc
i m dazol ytadickinderzed ytom |anda7bmatycl hetemclalia zbmydund i fydcdmdval @&Hone or more
hydrogens, such as benzimidazolyl, benzofuranyl, benzofurazanyl, 2H-1-benzopyranyl,
benzothiadiazine, benzothiazinyl, benzothiazolyl, benzothiophenyl, benzoxazolyl, chromanyl,
cinnolinyt, furazanyl, furopyridinyi, furyl, imidazoiyl, indazolyl, indolinyt, indolizinyl, indolyl, 3H-
25 indolyl, isoindolyl, isoquinolinyl, isothiazolyl, isoxazolyl, naphthyridinyl, oxadiazolyl, oxazolyl,
phthalazinyl, pteridinyl, purinyl, pyrazinyl, pyridazinyl, pyridinyl, pyrimidinyl, pyrazolyl, pyrrolyl,
quinazoliny!, quinolinyl, quinoxalinyl, tetrazolyl, thiazolyl, thiadiazolyl, thienyl, triazinyl, and
triazolyl, wherein said (C,-C,o)heteroaryl 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,)perfluoroalkoxy, (C;-C,)alkoxy, and
(C4-Cg)cycloalkyloxy. 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-yl (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, azetidinyl,



25 indolyl, isoindolyl, isoquinolinyl, isothiazolyl, isoxazolyl,
napht hyri di nyl, oxadi azol yl, oxazolyl, phthal azinyl, pteridinyl, purinyl,
pyrazi nylwopysd7dazi nyl , pyridinyl, pyrimdinyl, pyrazolylpCpyBoioisss,

qui nazol i nyl, quinolinyl, quinoxalinyl, tetrazolyl, thiazolyl,
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(C -C o)heteroaryl is optionally substituted on any of the ring carbon
atons capabl e of form ng an additional bond by one or two suitable
substituents such as F, 30 C, Br, CN, OH (C -C4)alkyl,
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(C, - C4) al keiyoroakg, oo eveffiererlay Kgjeups.( aky M?%érFYWVo%{PL!%WXO QFOUPS
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i nt ended an a chem cal and P maceut | c%%%/ f bl e anCtI onal
group i. ehetefaa’?fﬂﬁi‘yeﬂvuﬁ%aﬁra”ﬁ’bé’é a5t aﬁg‘é'aﬁ'@uﬁ%é‘r B 6 fp HEONP Y of the
13 nveﬂt ive Cﬁgﬁg@tﬂﬁ% anﬁl@@kbuswatkabérﬁ «sau&;v&trﬁﬂolgem‘ps camymd»,eg\}owt alkytatpos| ect ed
y those ski I ustrat

subst ¥ ueAPLPS r@i%@ér]bo%tgr%pé ABYETIE Ebgdy ! tgoO aI 0 dﬁ our%s cgrbldnglap Ioﬁ%sr oal kyl
groups, peryfchsaryogblsxaryigiycapsy! saduRy lalkgsdams growdarb@(ysﬁwlm@ups 8x6thgr oups,
mercapto groups, al kyl thi o groups, al koxy groups, aryl or heteroaryl

groups, ar yr oxy or heteroaryloxy groups, aral kyl or heteroaral ky# groups,
aral koxy or hefles obiesd leemgplegefoaping a aidiions) bgRSUBE™ Al EPEFIIRTS O &l ky! -

and di al Kyl N euE QMRS HRAItca0r oups, al kyl carbonyl 20 gr oups,
al koxycar bony roups, al kyl am nocar bo roups, ¢ |Oanltlc<)y AU car bgny
group3® aryl caf® 6’?1’??8 @?%ﬁ?ﬁ?t a&P%}W"Bf&F %E‘b%ﬁha “8 WL ?ﬁrﬂ ony? gr oups,
an aryl sulifoRw reggro wpsibaiitort diéhe dobiki@. adjacent to the bridgehead atom connectlng 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 1. Those skilled in the art are well aware that the pyrimidine-2,4,6-trione 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.



The phrase "capable of form ng an additional bond" refers to the

repl acenment of a hydrogen radical with another higher radical. 25 The
phrase "owoenssds at a position other than al pha to the poPat/IRifl/0asBachment
of the B ring to Y" refers to substitution at the position adjacent to the
bri dgehead at om 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 conmpounds of fornula
| contain chiral centers and therefore exist in different 30 enantioneric
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wherein X'is % nore preferably wherein \Rﬁé?‘ bond, oxygen, sulfur,
YQ

- CH2-, >SPberein &b QM@-CH%T%‘J%P%WPHM‘W VR i s oxygen, - OCH2-
or -CH0, ”D@tthepérﬂi)&frﬁéhls)’ofw@af\@htmnY]CIUSe dusyeg@mpoddh ef foremuiad ciheweint s isof  t he
invention ing¢l ude tl';b c nds_of mul.a Lgyr, >S02,
LS00 SorbRE LR AT o ey B YN ol R S %

pr ef er abl ys@peoer cY mzca lrmmjprefmqbgfewhergul\f isr oxygeiHz OCH» S0 2CH:@BCAPst or

- CH20, nor e whe bWéox er ein Y is oxygen, -OCH2- or -CH20-, nost
pr ef eljgbl ﬁrevﬁcneryel AR gen. Ot her enbodi nents of the i nvent| on | ncl ude
t hose conpoundttef embedirenis qf theriaveation inglude thosarIoundeeDRMRiED)whegsn X
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nore preferably wherein Y is OCH?
-CH2O-, nofa¢H:- 95 %ﬁz‘é‘f g}og?oqrffer BIVBFTRNY i ¥gxyg§r§,g8§Hz c&”‘??éPf%e?PE@dY "SR 5 ISof t he
i nvent i oniyyeh ude those conpounds of formula | wherein X is -N(RLO)S02 or

-S2N(Rt O f Y CH2-,
>S02, 0._ G)IHZ mof e %q%@_gd Qﬂﬁégr‘{%,aéef nsgbl\[hlerseln IQO&%th?é%gﬁﬂted ;%‘éln IUE(ZHZ- Tost

preferably V\/nemtan enfbodimentsxof rerpresgd n@arht@n inolued fépaeenme@méw*mﬂ@n arelCthose
wherein A Ioﬁ'\ePeP %fjer(yam? B;%EA &Hﬁ.%‘?rr&ﬁ%éﬂyi, isothiazolyl, imidazolyl, benzimidazolyl,
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, trifiucromethyl, (C ;-
Cg)alkoxy, (Ce-Coaryloxy, trifluoromethoxy, difluoromethaxy or (C,-Cglalkyl.
Other preferred compounds are those wherein B is optionally substituted phenyl.
Other embodiments of the invention include those compounds of formuta | wherein B is
30  (C,-Cyo)heteroaryl(C;-C,)alkyl or (C;-C,o)heteroaryl, preferably (C,-Cy,)heteroaryl; wherein said
(C,-Cyo)heteroary! is optionally substituted with one or more substituents, preferably zero, one or
two substituents, independently selected from F, ClI, Br, -CN, OH, (C,-Cpalkyt, (Cs-
C.,)perflucroaikyi, (C,-C,)perflucroatkaxy, (C,-C,)alkoxy and (C5-Cg)cycloatkyloxy.
Other embodiments of the invention include those compounds of formula | wherein B is
35 a (C,-Cioheterocyclyl 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-



O her enbodi ments of the present invention include those conmpounds wherein
Ais (C - ClO)heteroaryl; preferably pyridyl, furyl, pyrroyl, thienyl,

i sot hi azov@b2/347e06¢ dazol yl , benzi m dazolyl, tetrazolyl, pyrariBnlo19s3
pyrimdyl, quinolyl, isoquinolyl, benzofuryl, isobenzofuryl, benzothienyl,
pyrazolyl, indolyl, isoindolyl, purinyl, carbazolyl, isoxazolyl, thiazolyl,

oxazol yl, benzthiazolyl or 25 benzoxazolyl, nore preferably pyridinyl,
pyri dazi nyl, pyrazinyl pyrimdyl, nost preferably pyridyl optionally
substituted by lto SU|tabIe substltuents such as fluoro, chloro,
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(C - C4)pdremipilareyey (c, tmﬁ"‘a@ﬁ P aérdé?arzkyéxy ?(?c‘i‘h@&‘)(:gﬁ%%%? SPCa o
C8) cycl oalhkydhgmw 2Q@idyer3-abadi nent s of the i nvetﬂdmdrokmﬂytmiﬁmtm@seyl

corrpounds f rein B is 0) het Y2 p such
as tetr ahy %‘P’%?g}% cf‘azmté’\?g’%%r opyr aﬁ'p e 3&; 2) fa!ﬁ 2k ?‘&r&%
pi per azi nyétrahy;drqae614dhlapyaz;n-&qr86 pxazol i d| n 4- ons, gdwdro 1,3,4- thtadlaznn 5-on-6-yl,

1,3- OX@ZOl‘I 3d4 &a&a#m g 1oR18: 4,5 WD 02/ 347265 E%édl(ﬁq)%/fl%gcﬁém 5-on-6-yl,

di hydro-1, 2-oxazo i n- -on 4- yl, 1, 3-thiazolidin-4-on-5-yl
1, 3 t hi azé‘?tiad}'drﬁﬁ 2.2 4-0p@a7insT-91-6-Y. 1, 3-i i dazol i di n- 4- on- 52)ff|-trlazm -5-0n-6-yl,

1,3-im daz%&‘ahﬂir&l'l gﬂ%xgdlé}ﬂrﬁor}lé yl 1, 2-pyrazoli d&&dlﬁydﬁdl‘r—éﬂ}dxadlazm 5-0n-6-yl,
tetrahydr oxazi n- 4-an- 5-

mor phol i nﬂl’zdoﬁﬂ‘?ﬁ’ﬁﬁisldﬂ?%ﬁ %n ?”Ci/l 1%?'6%6%@?1%‘3?,5 yF Srﬁ&é tfetr"ﬂ‘ygmfufar&/I
2, 3-di hydrtélraﬂxyddcpﬁjbeﬂ?ll MN-Gretl-Reazstidiog, thpkraaihydmpeddigs, t Nrmmympéﬂd)myl Sanyl |

tet r aq¥g[]gncilw L\l{ly Oln%lrenl préferﬁtgl Ol%tr Xofuratng %HE"’QP% w,ranyl; most preferably

t hi ono ol n-
2, 3-di hydrteir:amyddsftuhm-awl WCBtemahmewran-Z Wex@'hwélﬂlbd in Qlecﬁﬁa‘zi“ eI egipte 4hay|the

4, 5- di hydr, gmge_rli'n yg%hgr’%é' el fﬂﬂ)uéh&é this %éﬁb\éﬁi{nolslm:}’ b RFEs it ShRRrD- Y |

pi per azi n-2-on- 3- ger azin-2 di on- 3-yl
t et rahydr @mmerg:lagure ﬁraat&p lerpwng_ngﬁlbgmg et the heaviest atom.

5, 6-di hydro-1, a)tﬂe'rfehibaﬁjme‘rﬂé B-tife iBVEnBoryhcludd Ghobe Sordooid aif fzrhuter BwieieioB ¥ |
5, 6-di hydro-1 adi azi n-5-on

, 4-
t et rafddr 6C4C1Q)°32?1°8§)5§cﬂ’°é’2i5H° '8‘”9%"' cycloputyl, pycjoRsty, FCighexg o gycloheptyl
t et r ahydr @referzhlyleyoshekyiar byuoﬁemyt 6-yl,
5, 6-di hydr o- 1- tliﬁ%)é%o#lr%érlﬁsnof?hel elgtl(%l lnclude’trﬁme co %Eﬂo@% farn%naSI vﬂ\'e%n\ lsyl and

1,2,4-triazin-6- ; prefera tet dro ur any tetra égropyranyl
N- et hyl - Razeterati nyl ,is pH@eﬁC&.@D nyRNHICp@li dR?igN (C= Qllne”ﬁ*tyl%r']ﬂerl nNrI and 15

mor phol i nys; -~ 1@ refer L= hydr oksapyh) tetr | ; nost
preferably (t{e@r(g drof ub?gn 2- ﬂerha) tetr Pﬁ( @Wan- ﬁgﬁ:(me skiilled in

the ap wiR'P-(@pprER)at 8° ﬁ@al’“'f‘heR @9%@? é Gs@ Bu g™ hi s
speci fi catd,Quct®)-, |FEFN81C{GQ(D}38(TF$)§N Yé43)-, strpneemil, (R?gnerm&i FEYT-O©)PNRVL indee

begi nni ng prr]elflqu ?r I IQe ein (8 (p )aﬁ\éll (gr%}era%Fy mmthyl).
Other preferred compounds of the invention wherein G is R%-, wherein R® contains an R®
group, are those wherein R® is (C4-C,)alky! or (C;-Cg)cycloalkyl 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, Cl, Br, CN, OH, (C,-C,)alkyl, (Cs-C,)perfluoroalkyl, (C;-
C,)perfluoroalkoxy, (C,-C,)alkoxy, and (C,-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



O her enbodi ments of the invention include those conpounds of fornula I
wherein Bis 20 (C3 C o)cycloal kyl group such as cycl opropyl, cyclobutyl,
cycl opentwod p2/847e¢é ohexy or cycl oheptyll; preferably cycl oh€rRyB0101953

cycl oheptyl. O her enbodi nents of the invention include those conpounds of
formula | wherein Gis R5- wherein RS is H2N-(C=0) -, RBNH (C=O -,

(R8)2N- (C=0O -, NH2, R8-NH, (R8)2N, R8-(C=0-(NR9)-, H2N-(C=0O - (NR9) -,
RBNH- ( C=O) - (NR9) -, (R8)2N-(C=O)-(NR9)-, 25 R8O (C=0) - (NR9) -, R8-(SQ2)-NH,
R8- ( SQ2) - (NR9) R8- (802) and H2N- (SQ2) - preferably H2N- ( C=0) -

e Cor b ST Py OB (B M By BT b, e

conpounds caftaids 7, arBV‘GGE(tOﬁTpOMGWBGFBmGBISSHGRE’L vvherel n R5 contains an Re

nggFl’ ¢ 3{ gdt ggﬁlﬁst pr&%ﬁé@ﬁcﬁlﬁen{s%f tl%l)q%nlﬁé/rl in@lad @se@r&)ﬁ&r‘d?%‘f Iféﬁlnulgnt ' onal l'y

carbon atons capabl e form ng a
addi ti onallvhtreln(ﬁ by? “onkereip Rf hr%eOFS*B(b@xt -CoalenPs wherein R rigy i Pref?ﬂ%?ﬂéﬁd@nlaﬂy

sel ect g zlk: logﬁ<yl OB(O Co\?llete%l (cgrhongl‘f]y) ﬁb&h’dted &lCanyGheetlcuepoabkyl , (C, -
C4) per rodl

al koxy S cl oal kyl oxy;  pref rably

(C, -C4) aI RgAEDIS R f?r@mg Lot “R@WOHC#P\@P@? %H*@?oﬁ%ﬁ%&? %% “Pﬁé”‘%eﬁ
:? g&w?& B ?Q%m&?{]@o@m@mm ~E)aig/, RS~G,) pe%oMﬁl@M,Q@Fﬁﬁﬁ?rﬂubr@alHﬁ(N—((ZC—O)d f

e =Q) < Nﬁeqé r er.r C ounds o
the i nvenﬁ)a‘héﬁynéme%h@%kymﬁg Ig%’ce)’ éﬁgky W ﬁr\'}/ée)r@' og:)wc?'v\%alkry%x% Gﬁ g@ R5-,
wherein V\Qe&&é&éﬁnﬂcﬁjurﬁ%ﬁfs/ c B@Iidvedi®b nclulS thosescorBlkdE @I:fO))nuladwvh(BRBI)@N—F( c=0) -
Most 96ef {Krargld H’ﬂg’gﬂgﬁgég ﬁet%rga@b-, wherein R5- contains RS, are

I'n st

t hose Conpounds mhere preferred enbodi nents of the
i nvention incl t&d@therrm@edlmnfwéth‘ﬁdye@ﬁbnpblﬁ‘m?ﬁbfo the IRysBRPSI A BrTeCorRPOUNTRer ei n RS

is R- or Wﬁﬁreﬁ% .&4) Fhdrdih ROs RTS8 RY lR(Csl(ﬁo)é?leﬁ&é ab#e»ab(ygﬁer@ o)jaryl, 5 (C3

C, o) cycl oal heteroar | ; opti it of the
ring carbon at @ﬁ”@o‘é@ﬁfﬁbeé %‘PVGF‘W%&'%‘H 'Sagdl"fhre@%d% {nﬁr Fg;y(%oﬁggpg%{hr ee
?gbs tcl4t uleEIc@dé)%sd dooiiridd Iﬁ.{ﬁ@r@ﬁlﬂﬂtld ¢|;C1 C%gie%ﬁiae,dséldc@m%m tllﬁﬁgrouBrcpnﬁthg @H,

a uor g (C - erfl a -
Ca) al by P 169 CerSEafaiily POREN: (iee ) BFRUIESSRT e, ey,
(C3-C8) cy(pi/rmadiﬂ{yhtmrxo)yl Sbauinolyp riehesfurgd isshtyadiutyk nteszaifiertyh epyiagoldntiashy!. i ncl ude
those Corrps(c))HQ Ck? @%Ergl %%r%y% g/l Iisomﬁlgllefhﬁzo%l '&aﬁ%{) benzf}n%z&{ﬂ%l: @én@m@?ol}l Smdre - -

wher ei n Oi/ Anot'her enpodi nent” of the inventi on of
i nterest Ip@fetrafté/ Piddrvamisylaiezoleh digzole; ergralaneiediafie PETOR 45 thiazolgswhergiRer ei n RS

is R - V@Q&heéfnsa’y(c' §1oﬁ'\%rogvypbn§§ Mﬂ)tionér?rb% sﬂbéﬁfufyda&?' v to@&ﬂtﬁ&le sufsifoeds, rrent s of

t he |nvent|on whe K
i ncl ude t Kede aéoﬂ%‘ﬁlnél@orﬁhé'i‘f@wﬁmﬁ?y' s(C( € a'@’%) H@‘t %38'3&)1 E'E‘I'Oé‘%f‘% %H’ %Ir om
thegroup eRAGbHEthdy a@d(c apyridyl, furyl, pyrroyl, thienyl, isothiazolyl,
R N R o R s R
diazoles oxazoles, oxadlazoles pyrroles and thiazoles; preferably 1,2,4- tnazol 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-d-yl, 13-oxazol-4-yl, 13-oxazol-5-yl, 12-oxazol-5-yl, 1,24-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 ;-
C,)alkyl, amino, (C,-C,)alkyl-NH-, [(C4-C,)alkyl},-N-, halo or hydroxy, preferably with (C;-
C,)alkyl, more preferably methyl. Most preferred (C,-Cjo)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
-R5, wherein R%is R''-0- or R®(C=0)-0-. Other compounds of interest to the present inventors
include those compounds wherein R® contains R'', wherein R™ is (C4-Cyolaryl or (Cs-
Cyo)neteroaryl 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;-
35 C,)alkyl, (C,-C,)perfluoroalkyl, (C,-Cy)perfluoroalkoxy, (C-Cs)alkoxy and (C4-Cg)oycloalkyloxy;
preferably CN, (C,-C,)alkyl, amino, (C,-C,)alkyl-NH- and [(C-Cy)alkyl]=N-.



i soi ndol yl, purinyl, carbazolyl, isoxazolyl, thiazolyl, oxazolyl,
benzt hi azol yl or benzoxazolyl, nore preferably pyridyl, pyrimdyl,

triazol ewadozake, oxazol e, oxadi azole, pyrrole or thiazobPel/IRheie3n each
of said (C,-C 0)heteroaryl nay optionally be substituted by 1 to 3 suitable
substituents, 20 such as fluoro, chloro, trifluoronethyl, (C -C8)alkoxy,
(C6 C,o)aryloxy, trifluoronethoxy, difluoronethoxy and (C, -C8)al kyl .
Preferred (C, -C, 0)heteroaryl includes five nmenbered heteroaryls such as
triazoles, diazoles, oxazoles, oxadiazoles pyrrol es and thiazol es;

f bly 1,2 4-t I 1-yl,
;1)r g- Slr :z o{- 1- y?zt‘eigrﬁgod!fr%?g °¥g13 leemfh R Glgl Az oﬁ% Cf%p%dnd%éff%mg%cﬁ%%ﬂ-b ; /
1, 3- oxaz ohR%4vhgiein RE isSR%e0-8@1)~ @RWQ =0);. 2- oxazol - 5- yI 1, 2, 4- oxadi azol - 3 yI,
1,3,4- oxadi az%the? r%%dé!lnpéﬁ S o?th&:lrnvgrlrtron Jncﬁaé tlﬂbs%zc%”npélun}éé oﬁ&%u% 1 9mbBinazel - 2-yl

optr onal Iy substi am no é )al kyl - NH,
[ (C, - C4) atRoyihpRinNg® js Rfz8-R°dB= %&&Bé&%) %rw £5%b1oy Rk Fﬁ% C4)al kyl . nore

preferably met B}Her phRskd RFB5&hERA of( e ifve@ibh lcri® doyd ccbrﬁtibbrbtﬂe(ﬁ formula l
1, 3, 4- oxadi azol o t| nall}/qrsubstl tuted wi

embodi mentigergin 'ﬁeqr Bntsi: 81 ??&’IW?'WWBE%'”I?S%%G%%‘% ok ot F@rﬂr‘ﬁfﬁﬁ’h?w'\?\her ein G
is -R5, wiRlelefted¥Porh &e@rm@corﬁh’stu@ef( (CRE)aliGny!, (Oi-BRalkComIdURdS,, 6fH, Nht.er est to

t he present i nv r ho oundsy rein ai ng,
wher ei n RPETIO &E%W%ry '\3?5%&1 %@\,g§r@t ergar wé t'i o%:ﬂ? (iert'ss)ubstl tuted on
any of t heH-{Cxp)eeRPopretablysvesmpabl & -6N, Por Nitndh¥C=Qidei NitdRaP)H&d by one

tothr e su e, [=eirNY s&{,ected fromF, d, Br ON, OH, (C, 35
C4) al kyI %ptr“l(‘.(éf%ﬁ %rﬁgrﬂogﬁgﬁi ) > per f 1 uor oal koxy %%asoxy and

(C3 C8) cycl oal Wreowferreﬁreerfo@@ramt@ o@hﬁ fW@twwaP%mose a?ﬁ‘F?PB”dS(QEfO | kyl -
Hand [ ( Gnalhldb IﬁYé(])IZRN' prD =8¢ 1B 4ré36 r?ﬂﬁt&@?ﬁbrﬁb%@ sixirB@osewbedihnent s Of

the invention inclu hose compou o] rein
wher ei n R sgelrgedrqnetieoroug consst "(QCQE%)S 80)@" @W%Qﬁsbclﬁ)a Yt gwg%{o@r Eimrgventl on

i ncl ude t hose,)sRerPaUNdM®E plepsratlbemdoundset ¢ierinvGniics are REsevhkarein R° RECi-s R8- S-

R (S20) - %e‘ctaﬁ/i%;?hﬁ@a@ﬁﬁ%gwgte fth zer % Eo(trﬁgg &Jh'rst(&&@ dep%n%\nﬁgeleg{e@ffr% red

enbodﬂ?rentcso hose conp oun or mul wherein
G i s R6- ( GHRbB(CRC,)alpylef erably wherein p is an |nteger fromone to six; are

those wherein &%&ﬁ%féﬁé&%ggméﬁ@m ﬁw@%vgr‘rtfah'mwcﬁl@é‘ﬁo% bélgpd@ﬁds(&:forﬁul)aa' keny|

(C -&A)al kynyl perfl uoro aI kox f(e
H2N- (C=0) wherm ‘NBIREESARY),~ PEBIEDY phere)-P '%ﬁru“temq OF(‘GE }l ose ﬁﬁ“P%r 8r abI y

Whe][ ei nbr@{e talrgum '@" ouB‘kQ)‘r abiRNo( @F@)rc&myrl-‘dbﬂZR%N@*Q)?ﬁ)@N%)S‘ R (S-‘@D)ﬂﬁg-t t f

refera e nts o

Ito he i ﬁQen¥$% i ﬁchQd?é\”f ho@e(sé)e?rc@gdnd%g W%’r}rm I%C\S/}\?Su-:‘ {?\FH(CGB?@HH Fe

R6- ( CHRL3)RR\K- ((p:rcgf(gkabl Re ydq(eree) INRY)-i B*CafC= Dr)rthd}ar R‘i’ (Co@)-O¥E)-t &*-630)-Car e t hose

wh wh@bit lre is( C3
erein E’Eﬁé? %,&?&hé? fods rﬁfeqres;g&mggnd% %rrmer%n gr;sh&e hablee s

C8) cycl oa het er ocy : preferred
conpounds -(@f CB)B@H Wé@&%mcl@aﬂel tohtinsellywiselstiuiad REit] one GO three SUbSt'tUte”tS

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

25 Other compounds of interest within the scope of the invention include those compounds
wherein G is R°~(CHR®)-, and R°® contains an RE group are those wherein R® is
(C,-Cyo)heteroaryl, (Cs-Cyp)aryl or (C4-Co)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,)perfluoroatkoxy, {Ci-

30  C,)alkoxy, and (Cs-Cg)cycloalkyloxy; preferably (C4-C,)alkyl and (C,-C,)aikoxy.

Most preferred —R® substituents containing an R® group are R®NH-(C=0)-(NR%-,
(R®),NH-(C=0)-(NR®)-, R®0-(C=0)-(NR®%)- and R8-(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



15 C10) heteroaryl optionally substituted wth zero to three substitutents
i ndependently selected from halo or (C -C4)alkyl. Oher preferred

enbodi mrew@ 0ps47edre i nvention include those conpounds of fpemBE/OLISIWher el n
Gis Ro-(CHRt3)P , preferably wherein p is an integer fromone to six; are
t hose wherein R6 contains an R8 group such as R8-O, R8-(C, -C4)alkyl -0,
R8-NH, (R8)2N- R8-S-, R8-(S=O-, R8 20 (SO2)-, R8-(S02)-NH,

R8- (SO2)-(NR9)-, RB-NH (SO2)-, (R8)2N- (SQ2)-, H2N-(C—O) (NR9)

ReNH—(C-O) (NR9)-, (R8)2N-(C=0O)-(NR9)-, R8O (C=0O-(NR9)-, RS- (C—O) (NR9) -
R8- (CMO) - r ef r sicof the

i nventi Onmofe s@ﬁstlt%}ar(ts lgeger%@%g@eléc%do%om C4M) a?ﬁkg OC?\I @q &n@wgackyl

opti onal | g.)serfiordatkul €d- W@WWOKW(%’@ E<°>§’Lﬁﬁ§1( i%ﬁcéﬂ?%kyloﬁmdependent |y

sel ected from I@ﬁ'le?eﬂi;oo(n%nfs%)hélrl@gﬁ%n |n€I§deQ1&‘:‘ercoﬁ196UP1@élm§rrrﬂlfa | WRdr8F &Sts Wi t hin
t he scope of the 1nvention include those conp

R6- ( CHRL3®- ca>cm'%~r@fﬁn WIS SncRe25Y 6P a'a? @PtPPﬁﬂg ge Wé?t@?%bya@esf%MO

(Cb tC t@) P@%&ﬁtearwlndeﬂgeﬁa}nﬁ& eter froBv h(dC(c &A%)Hyetcar@w@h%rl ]&:pp; yaligngl RY,
supstituted on any 0O C I

addi t i onafXHork§™H O%g“)ﬁ' "tyh'? §aﬂ&?ﬁ 3%2?80%’ %h{j&htrg s Q?g\ﬁ‘? 'd from
F, d, Br Ra@t\lR3C@BI=O)€CR GoLal RYISOHIRYCA’ pét-(50aF 0@ IYHSO,)-, -CN, R*-(C=0)-

(C, - C4) perg %8ré2 g& ), 30 4)al koxy, and (C3 C8) cycl oal kyl oxy
preferably (:(ID(C C4) al k quég Most preferred -R6 substituents
cont a| ni ng an R&”neglemuqzﬂlrawés FRiNgHP (eCED) inglpgrdlyase COWRSJ‘Q?\IPf-fQF(Dﬂ@'W@NR@)R

RSO ( (RRQ (C?n&daﬁs g%@gel(mg)me tor{@f %a@r@flﬁlﬁ@@leb(dewmﬂd'e%bt@d RS ke
prefera yl nts of thﬁ@r esent

| nventl on QTOH@ICG%%S“B%%@E‘%%%N@ %@Fﬁﬂ‘y‘B(%T(‘e‘)a“gBy?sﬁbg’t iPElrRR Coh ARV of t he
(r) |2 ?3432[3 bP c‘r@% 5, 9 Rlte)) Q‘.ﬁ fmanFE?QNarRﬂskdé JINFﬂ‘maW W(W) -ORE-(@=0MD .
t ga e rom F,
, SNt = (B R LT R oK, RACEELA0.
(C C4) pel(q‘,i@mﬁmﬂRk)g%sQ A€, wﬁérglahktm(qre &ad tt(r@of@l)id‘sfcshmwkrw ory be Ghérer
enbod s of th ntio C CODRO, liowherein
|1gecgp &3’ dm%ﬁ% I'-'Ira %Y % garr%dﬁnétéjrg%f HBOCES)CS?% %ﬂ%m% Oﬁ’gyﬂgbgg tO\S('?l on:aI |y
be subst i mtE@dtotmy amheaOﬁﬂd?Bt'wdei@@@f’b‘%tﬁe[eefé?\tf@ml t%%l@f%’ﬁd@?ﬁ'ﬁl“w §eMEE98d from

hal o, (C, &‘% %ﬂ&y f(ce(ccd r%) (@t@%loalkﬁlc (cC4) oﬂel@r’&wh afdB-(C.- Eﬁ)throcyclyl

per fl uoro Cl

R3- ( C=0) - (MRRgin-© each ] ngay berap! IP@”U)SUbStI d(bg(ﬁ'je to té@e (séﬁﬁt}jfeetm’&%pen en

(RSRB;\IH- ( (S(é%%lsécte({ *&6{%}1 %N‘dr&%onmstm@l\df hiRS- I'(yG:FeQ) -amlr}[oR?Qf‘Q((ZQS@lkyl aGdC4>a‘koxy g
er ntj i AcCku cempounds

of forful &TCxHYRR %’Tg\ﬁ ??&%‘2 (JE’CS‘I Y CigR gyl (B !: %gteloggg%éjr ef rom one

to ten; e@;obhemodyslylt wdeplemdem"‘l gro@ehaacbmldnéllvcbmtelfwe tO@rﬂ@upﬂﬂmﬁhm ofmm|g of

hal o, (C C4) al kynyl, R3-0O, perfl uoro(C C4) al koxy,

5 (c=0) - arespa bR g (R3) 2N-, R3-(SCR) - (NRA) -
R3- ( C=0) - ( NR4) OtheRa@bgdDeDys of (rwmyatlon (nmquwe(oe&mwemiyrmulamh%em RRE- (S=0) -
R3- (S(2) - (R2§2n+1 ?C%N'r( lggg)n‘teger f@h‘n oo (e@'@)iéast R3-H2is independently selected from the
25 group consisting of R%, R*O-, R*(C=0)0-, R>S- R*(S=0), RSO, (R%),N-,
R3(SO,)-(NR*)-, R*NH-(SO,)-, (R*:N~(SO,)-, R*-(C=0)-(NR%-, R3-0-(C=0)- and R*-(C=0)-;
and each R? is independently selected fram the group consisting of hydrogen and (C,-Cy)alkyl;
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,-Cyalkyl, (C,-C,)alkoxy, (C;-Cylalkyl-NH-, [(C,-C,)alkyl],-N- (Ce-Cio)aryl, (C4-Cg)cycloalkyt,
(C,-Co)heteroaryl and (C,-C,p)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 formula | wherein R is
(R¥),ne1-(C)s=, 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-.



(C=O- and (R3)2N-(C=0O)-; wherein not nore than three of said R2
substituents nmay be other 15 than hydrogen and any one carbon atom of said
- (C) am gvoap2/aam6 contain only one bond to a heteroatonm PROUIREAOMBRI S

i ndependently selected fromthe group consisting of hydrogen,

(C -A)alkyl, (C6-C,,)aryl, (C3 C8)cycloalkyl, (C -C, p)heteroaryl and

(C -C,,)heterocyclyl; wherein each R3 may be optionally substituted by one
to three substitutents independently selected fromthe group consisting of
hal o, hydroxy, amno, -CN, (C -C4)alkyl, (C, -C4)al koxy, 20

(G -CA)alkyl - "bmfc[ém%gm%?\té‘héxl-. lnﬁ ertbn [E&I?deqnci%)e% bobound<Ce} fo%%igghe%ﬁ .

(C -C,,)heteroary et erocycl erein
opt i onal | yonigdo thakes iend 6@t Reis mepqeﬂdmlyt&@lepf@ﬂ o the lgrode o@@l%nggwthyﬁ@mr ed

ring. O hegnd?@b@%%%%rem edch &3 (AIUE R Aok P ey de o%ttm@ NN DOt formul a
| wherein ni1 s an |nteger romone to ten; at | east

one R2 is thrﬁaéﬁ&w&m{ﬂ lvdegerr%eteyeﬁ'eﬁeeffpw%e growp gANSRNICH AFP-JWITRY BMINRS-
R3- O, 5R3-.R=Q;-8,)alkiR3+(Sr-cC,)didox (. STO)C ) alMBNISOR2) (€ ,-C RN 2NE L(C R85 )aS02)C,( NR4) -

gﬁdN:;;u(: ﬁoﬁé)qyg]g?l%iﬁégg %e O)?ryg%dég_g%ﬂ)h%ﬁe@r‘& Ct‘%eRgr c?upcggn-m gtn |dng 01S Cﬁ%r ogen

and (C, - C4) al kybther emvedisients ettt infRti¢rGnel(@é)tiadsk ybmprohéxt of fomayla behapgt indnal |y

SUDSLI L Ut ofl Y 4908 0 oLl REc (RUBSILAN 0L 34 AHeREBAG Lhitcan) Siharaly om the

group COﬂSIStI
(C, - C4) al kaogy(Cr @mlkmfarqcyaum one{ ROIC A et kg pe2is ubS{ICB by dplar fvdroxyC3

C8) cycigoal Jph, -ch Ge; 6 >a:)<¢ge<t:ebqa4r<aséy @,ﬂ@ (a@yl NF- 0)[@%%:9@/@1[ Wec Whgr &.n said

R3 group nay optional orma three to ei ght
nenber ed rEafyClORhEE- %1%6‘850%%?@ (Sf’%]’?@eioﬁWﬁtl on include those compounds

of formula | whewei dndBditnehs of hRAVEHion nfitgdetdse c&np@n@dﬂoflfdam@geméréx@m;sone to

ten; and each nde end ecte from t he o sting of
hydr ogen, | &1 gl R EPaegSenisteise TRt B o 575 35 P B R0 953
O her enbactbmmntvﬁwem‘ln bh@astrmen?&?l Gh- dJa:tkMugfeua sosbsitanp dunGsCodikdxpr Ad a |

wherein n r ngd_each R3 is independently selected fromthe
group 1rc,%ons(l5 za[l@PﬁH ﬁe Egalkyﬂ f;land (C -C4)al kyl; wherein each R3

(C, - C4)al kyl rrdpfé@ryenrmylmetsgbwdwamtw mmb%tlmm@oewows(@h@rmtdﬁ | vihgrele at
substi t ut goiss oh@d&&%radﬁmé}aopﬁé @€ @,gbaJ(rq bh@yc%wp @Qﬂghé&b:ﬂg ﬁm' o,

hydroxy, am no, 5 - gq
[ (C, - C4) al Gyhgteroyolyf e!éefe*”c?fﬁ} ?/‘lsa'dﬁﬁro“@%%& %P’WY S“béf*fut%z’b?f}?é? HFaryl and
(C-Co hestueétmmé Mhepeﬁﬁehﬁy s@éﬂmﬂﬁdﬁemasgr@:b chistihg vied, awrd»dypdamid@ -those
ndepclderier §ISkTer ek inC e V3l Rorereviing Br Cyaf ogens Heg .
(C, - A4) al kgl-Cioineeraryh aat (0,-€a¥tetenrrgcR3 (C, - 4) al kyI group is substituted by
10 i o BSRRR Ch Ay (RO,
(C, - C, 0) het er odiy pesfaireg Gomi@ubqsﬁéﬂ@r‘@/@yf@hwcmd@%@?o“@%ﬁli”ﬁ% Yheyeing e
i nvention i pehide & BesR, 688RPUNMS -Of.- f ssdUlEcH,- WhERZ-MRMs [8),,.,-(C)r-, 1 is
25 one; and each R? is independently selected from the group consisting of hydrogen and
(C,-C,)alkyl; wherein at Jeast one R*® (C,-C,)alkyl group is substituted by (C,-C,)alkoxy,
(C,-Cyalkyi-NH- or [(C,-C,)alky!],-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 R3-O- and each R® is independently selected from
the group consisting of hydrogen and (C,-C,)alkyl; wherein one R® (G,-C,)alkyt 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,ohheteroaryl and R' is (R%),,.,-(C),-, n is one; each R? is independently selected from the



one; and each R3 is independently selected fromthe group consisting of
hydrogen and (C,- C4)al kyl; wherein at |east one R3 (C -C4)al kyl group is
substi t utved obg47¢C, - C4) al koxy, (C,- 15 C4)al kyl -NH, or [(BCEF@®BNasgl ]Z N-.
O her enbodi ments of the invention include those conpounds of fornula I
wherein at |east one of said R3 groups is (C6-C,o)aryl, (C3-C8)cycloalkyl,
(C -C o)heteroaryl or (C - C,o)heterocyclyl; wherein each of said R3 groups
may be optionally substituted by one to three substitutents independently
sel ected frontthe group consi sting of hal o, hydroxy, am no, -CN, 20

EgG g%)ala:'( QUi p %@St&ggogw&gé&fnk&? 04%%? Aéy@(ﬁga’ E)a&%ﬁagg?ﬂfgl ils( yirlttlerznt_erltg_ently
(C -C a) hesteebtett;rorhyrhe grivipr @ngisted ef h;eicbdah and (&, )aB4) ahdreix R T alakyl , nost

pref er ably et ho ] ferred conpounds of the invention include
conpounds “0 LGP Mgt{t&a}gél?y%ge) '%57 is oxygen, Y is a bond, oxygen, sulfur,

-CH2-, >S02, - QOMZ nore PrefeQ@icoﬁROUnds of tR2ngentian in¢l@perihose whergin XJsoxyge: Yand each
R2 is sndqsowg&ngtcm s&d eere%qcrt mmatuggu&r.@réggﬁm@t lop&hnaly Dy eger, and

(C -4 erein east one roup’is substituted by
g {
(C, - 04) al %ﬁ)@yoloa“(ybaactﬁ)%ﬁwt n&ronﬁ(fech &rmdﬁrgﬂn]ifzt r\EE'ecmémeﬂreleerPr ed
conpounds C@ﬁsrgtrhfoﬂhg&'r@gﬁﬁnl @)Ci, anz;h udearddrose awhesdpird r%na@e@d@yrgemect\édlf@m oxygen;
A and B are each inde erzjg tdl&%pg\lx stJtutefg3 %, |

opt i onal | Y §BYPi OTEGY %y{fﬂéﬁﬁ‘ oyl ‘R s WgﬁﬁTz‘ﬂ‘E %j)q?a: kyngm%p Sne; each
R2 i s i ndepenidesttdyyCse))akixed from the group consisti ng of hydrogen,

(C, al kyl , e f;rom the
gr ougq%onm sti ﬁo%?@%rrg@m%em%n dﬁq@]m%éq 'I?E[P(% ﬁﬁe%&é%ﬁzg}ﬁg@%#w al kyl
group is osydest anduh edd lﬁyar(%(ljacmpmﬂk‘bx%bsf@th@rph%bt@ i BIEGHREY- @faﬁ*rﬁownds of

the inventggn Clrwé% &:RAGERMORERERety R ey B BorsBifdXyY BRMogeANd A and
B are eachhggt :(Cg) aI nsubstl tu't eeg pr? >)I ° IS oe'?glmgﬁa? Isy Irg)l%stl tggt ed (C -

C, 0) het er daryd2h&’ F?”d RsO¢ ger)epeh R 'Scre)ependert'yrseleeﬁ%fmfeétt?w“riée cprgisting of
i gggpgn?ﬁm@tgﬁgmneqe £d,)dityn intbe o\v{@?@@f13}4})§&ﬁl JReGp/is1 BB QDS C,-gnalkgxy.
ndepdiident |y  PEPECTERTITSHPONES 5} BS HTrgBY aTaR RS
E g gg a: tyl vih@rEshaxy-ethel)-RBi- ((4€ﬂwraz®4)2all—dh¢hoxygp®upxyi syrmrma-ﬁ 4,6trivde; byI .

- al koxy. r pg;rg ude
t hose wher ei % iqz's@%%’égg{hﬁ Q'Vg{fllgﬁ_m%g)g )%% g%h H% E are gg%jblg(%tl onal |y
substi tutédflfbhierwl Gis optionally substl tut ed (C3- C8)cycloal kyl and R
is (R2)2n, (@(Qr@thox eih§|) ONR}- e%th Fﬁaﬂoﬂ@%@ﬁ%ﬁﬁl%en‘é@}%ﬁnﬂﬁtné romthe

group consr sting of hydrogen, and each R3 is
i ndep@fderfd-§tieefect ed from the gr oup consi sting of hydrogen and

(C -C4)al kyl; mar{ﬂanrzmu%xﬁathﬁzrpz 4 GAjcab kgkahgdrowprinisin-ssitagitohentxad by
(C -C4)al kox t preferred conmpounds of the invention include those

wherein XP 3 %'Bfﬁﬁté?lenst

5-(2- Ethoxy-ethyl) -5-{4-[4-(2-methyl-thiazol-4-yl)-phenoxyl-phenoxy}-pyrimidine-2,4,6-
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-(Biphenyl-3-yloxy)-phenoxy)-5-(2-ethoxy-ethyl)-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;



oxygen; and A and B are each optionally substituted phenyl; Gis Re-(CHRR)P
and R is (R2)2n+,-(Cam, n is one; each R2 is independently sel ected
from t he wooupt7eonsi sting of hydrogen, (C -C4)alkyl, R3-reniB®@R®1B3 and
each R3 is independently selected fromthe group consisting of hydrogen
and (C -C4)al kyl; wherein one R3 (C, -C4)al kyl group is substituted by

(C -C4)al koxy. 15 Specific preferred conpounds of forrmula | are sel ected
fromthe group consisting of:

5- (2- Et hoxy-ethyl)-5-[4-(4-thiazol -2-yl - phenoxy) - phenoxy] - pyri m di ne- 2, 4, 6-

trione;

5- (2- Et hoxy- et ﬁ)ﬁ Fthgxy{%m[l)zls'[(limr[re%ﬂtrﬁaz%l—l-yl t}eg%gl p%e W %W"ﬂ%%(?/f thenoxy} pyr
i m di ne- Riode;6-trione; 5-(2-Ethoxy-ethyl)-5-{4-[4-(1-nethyl-

H pyrazol - 3-yl i

5- (4-{4-[ 5 (2- )ét[tﬁ Xﬂ?é}/ etf&?%@%g}) pné(r{o&WSd('Zré@]ox@ch%)nﬁ‘ynﬁ]ottrrep?{i@moatla h-5-yl
oxy] - phenoxy} - 5%5@9*y}eﬂm@rﬁ-§r{wngﬁo| Byl-phenoxy)- -phenoxy]- pynmldlne- ,4,6-trione;

5- (2- B hoxy- et Ry s- {zfé-n{o ERyNB Y BYioxb MeRA0brobysthidin® ¥bndxpenoxy} - pyri mi
di ne- 554 6- trlo(n"y%( 4)7 E¥ﬁ§xy éthhyl g?%y -”(1 YRR En P

H pyr azol benzyl) ?Ceﬁﬁ@%xy] phenoxy} pyrim d| ne-2,4,6- trione;

5- (2- Et hoxy- et hyd-J5-(B-girbx{ 4thg)ca,z@Ltn&ombx@paﬁ@ywmpﬁaﬂmmﬁhewyj m di ne-2, 4, 6-t
ri one;

5- (2-Et hogvzé‘f‘ﬁjﬁ) 5-[4- (4-pyrim di n-4-yl - phenoxy) - phenoxy] - pyri mi di ne- 2, 4,
6-trione or p R iE Cetihoxg akHy))-2eotiptodivieh ygektysmidiner-gofy|-pBOoXH- hle'ﬁeru'brrpounds

of th en F'%h ol ncl ude:
5-[4- ?%I pheny Yyl oxy) - phenoxy] - 5- (2- et hoxy-et hyl ) -pyri m di ne-2, 4, 6-trione

;. 5-[4-(Bi pheﬁy:p E@oyy]—ethyl) -5-[4-(4-methanesulfonyl-phenoxy)-phenoxy)-pyrimidine-2,4,6-

oxy) - phengxyd.- 5- (2- et hoxy-et hyl ) -pyri m di ne-2, 4, 6-trione;
Qt,% 3 ‘F{Jﬁe%; §2a5t?§né¥£f§;[ogglgawyl) 24}1 66tr1cExI;3|h%>)<(a ygrce))é?irh] lgln% )ﬁ)c};(y]l prirn'erqur))} lgfrr}/thyf(y] - pheno
5-(2-Et hO)synzgﬂhfay )-5-[4-(4-[1, 3, 4] oxadi azol - 2-yl - phenoxy) - phenoxy] - pyri m di

2, t [.1B 1
ge( 2- hoxyria'?ﬁg? 5\!@%&?’( tz'zliz %T' XP%SE%\ gr?%f;”m'dlﬁ SrY[OX phf)rr]]oé( |;1<§/\1]_ pyri m di ne
-2, 4, 6- t dinremgt-benzamide;
5> [4 (4- Am norrgt(.'?)é hoW&W% (EQ%}QMQI “oReRoy EHBRY RSN d-lrigh&li ne- 2, 4, 6-t

riune;
5- ( 2- Et hoxy et Ry4-J4-G-metpviemning-Hazrxadiagg-2yhRAeRY B RS- 5AY i di ne- 2, 4, 6

-trione;

N-(4-{4-[5- ( yéltmﬁ%ne 2 ‘é? rt1nolrle 0x0- hexahydr o- | oxy] - pheno
X X X I X
Xy} - é@nzw ) - acde- gﬁweethyl)— -[4- (4 pyrrol 1 y\ -phenoxy}-phe %xy] pyr dmen‘& 9 Grt'rloney yi-p

4- { 4- [ 5- ( 2- Et hexyEebhybthy25-f-[6-(5-mebyiqi Aaloaiyaniez-pyphenddi-pheboxt-oxy] - phenoxy}
- benzam gyef\nmldme 2,4 ,6-trione;
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-ethy!)-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)-2,4,8-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;



4' -{4-[5-(2-Et hoxy- et hyl

)-2,4, 6-trioxo-hexahydro-pyrim din-5-yl oxy] - phenoxy} - bi phenyl - 10

4- car boniwe Y/&4726 PCT/IB01/01953

5- (2- Et hoxy- et hyl ) -5-[ 4- (4- met hanesul f onyl - phenoxy) - phenoxy] - pyri m di ne- 2, 4
, 6- trione;

4-{4-[5-(2-Ethoxy-ethyl)-2,4,6-tri oxo-hexahydro-pyrim di n-5-yl oxy] - phenoxy}
-N-net hyl - benzam de; 15
4-{4-[5-(2-Ethoxy-ethyl)-2,4, 6-trioxo-hexahydro-pyrim din-5-yl oxy] - phenoxy}

-N, N di net hyl d‘sbﬁrﬁwggylt) %—{ﬁ-ﬁf-(%tehﬂ?w?%]&&éhlgz&ﬂyﬂpﬁé’ﬁo%éﬁ&loxﬁ yl - phenoxy) - p

henoxy] - pyrim
5-{4-[4-(51ym1ﬁ@?ﬁ)ﬂiﬁawpm [ 1, 3, 4] oxadi azol - 2-yl ) - phenoxy] - phenoxy} - 5- ( 2- et ho

Xy- ethyl)-pyr 'Mﬁ{drg? iEtﬂo@'éth)W@ triéQo-hexahydro-pyrimidin-5-yloxyl-phenoxy}-
5-(2-Et hoxy et hgy 4- (4- pyr rol -1-yl - phenoxyg- phenoxy] - pyri m di ne- 2, 4, 6-t
ri one; benzyl)-3-methyl-butyramide

5 (2- Et5hoxy et mEnanbic { decfdd - §-54-[BeR fayHox|-dth3)-24 6xradd-a@@hyRe-yyrimipmeoxy] - phenox

- pyrim |new§2f 2)gtrlone
5 (2 Et hoRPERPMAY 26T 4- (5- met hyl - i soxazol - 3-yI ) - phenoxy] - phenoxy} - pyri m
i di ne- 2, 4, 6-t ri-@rghox@Bthyl)-5-[4-(4-thiazol-4-yl-phenoxy)-phenoxy]-pyrimidine-2,4,6-trione;

5- (2- Et hoxy- ot -&.{45(?@%%8\%1‘%@&04 @trBF§Mgaﬁﬁaz&ﬁw&n@b@mmdno{wl mi dine-2, 4

, 6-trione; - oxy-eth
6-tri oxo- H@na'lﬁy%hbéﬁ/@wdem di n-5-yl oxy] - phenoxy}- phenyl) - acet ani de;

5- (2- Efghoxy- et ng{zf{s&ﬂa(ﬁéxﬁelh% 2 b-KrioRE R xakydyd-pyRiREIMOSY bxyphiesmexy] - pyri mi di ne

-2,4,6- trione
5- [ 4- (4- OENBPEGNOYRSABRI: phenoxy] - 5- ( 2- et hoxy- et hyl ) - pyri i di ne- 2, 4, 6- t
rione; Cyclobutanecarboxylic acid 4-{4-[5-(2-ethoxy-ethyl)-2,4,6-trioxo-hexahydro-pyrimidin-

ISOLéel (4- Q/5c)lllc())xr}ﬁ%|naglp_ggn%hya%i-dehenoxy] -5-(2-ethoxy-ethyl)-pyrimdine-2,4,6-tr

N-[ 2- (4- { 4- [ 5- (\RERHOK/EBO YR, U6-Bioke-hexriovdrrenayiin-y p-Piangkyr- 5- vl oxy] - ph
enoxylss p%%nylpzﬁtngig jeam de;

5-(2- oXV- (4H-[1,2,4]triazol - henox henox rim
i d|( ne- 2 4. 6- 3Nt4Ed Et oxy ethyl) -2,4,6- tno!(o hexahydro- pyrlmlc?ln g yloxy]- pl¥e]no>F<)y} y}-py

5-(2-Et hOXﬁéngﬁ B¥épisnamiad; (4- hydr oxynet hyl - phenoxy) - phenoxy] - pyri m di ne-2, 4, 6
-trione; 2/3 726 PCT/ 1B0

5- ( 2- Et hoxy- et &yf 2yEteoxy 2ty 5l @@e?ﬁ‘g}% A3 410 dRER R UPEPIYAR S " BMe noxy] - phenoxy

}- pyrim diyngidRes,B6-fribhone; o
xi 4- %éngi | § 23%@%%”1;%*@@4%’@“@ 4F‘8 etm?ﬁﬁ%%%%@émyy%ﬁgngiﬁf yl oxy] - pheno
4-{ 4- [ 5- ( Phebdxgkyyigtidngtd,4,8-rbné-t r i 0xo- hexahydr o- pyri m di n- 5-yl oxy] -
phenoxy} - benzyl 53-‘&1-Qﬁdxy-ethyl)~5-[4-(4-pyrazol—1 -yl-phenoxy)-phenoxy]-pyrimidine-2,4,6-trione;
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)-phenoxyl-phenoxy}-pyrimidine-2,4,6-
trione;
1 -(4-{4-[5-(2—Ethoxy-ethyl)-Z,4,G—trioxo-hexahydro-pyrimidin-S—y\oxy]—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-y})-phenoxy]-phenoxy}-5-(tetrahydro-
furan-3-yl)-pyrimidine-2,4,6-trione;



5-(2- Et hoxy-ethyl)-5-[4-(4-thiazol -4-yl - phenoxy) - phenoxy] - pyri m di ne- 2, 4, 6-
trione; N (4-{4-[5-(2-Ethoxy-ethyl

)-2, 4, 6- WO oxswbexahydr o- pyri m di n- 5-y(oxy] - phenoxy} - PCT/IB01/01953

benzyl ) -i sobutyram de; 10
N-(4-{4-[5-(2-Ethoxy-ethyl)-2,4,6-trioxo-hexahydro-pyrim din-5-yl oxy]-pheno
xy}- benzyl)-2-nmet hoxy-acet am de; Cycl obut anecarboxylic acid
4-{4-[5-(2-ethoxy-ethyl)-2,4,6-trioxo-hexahydro-pyrimdin-

5-yl oxy] - phenoxy} - benzyl am de; N-(4-{4-[5-(2-Ethoxy-ethyl

)-2,4,6-trioxo [ O; 1.; - A .

benzyl ) - 2- et hﬁqﬁggr(}%/ﬁg%‘oﬁ%-gi\ér?\étml%,Q4l§x§éla%@é yl)%@%}y(}henéx?} 5-(tetrahydro

N- (4-{ 4- [ Spy(e-Et hoxipiciteRdd F-rond, 6-t ri oxo- hexahydr o- pyri mi di n- 5-yl oxy] - pheno
Xy}- benzyl)-pr henoxy}-5-(tetrahydro-furan-3-yl)-

5- (2- Et hoxy- et h@e) 9?@%9’1?13{1 34oxadIaZOI2 " pheﬁf)g;(gdl a)éyc})l -( yy ph erﬁoxy) phenoxy]
- pyri m diryemiing;2gte-fricegie 20

5- (2- Etshoxy- et hyla) 435 %13[1 BRidRdiazb-£-)-pRihbyi-pliehoR) 4@k adtidzglan2-y)} ) - phenox
y] - phenoxy}-pyrimdin 6-trione;

5- (2- Et hox@y”%‘tdﬁ‘?ﬁf %t”f’ﬁe(4 pyr azol - 1-yl - phenoxy) - phenoxy] - pyri mi di ne- 2, 4, 6-
trione; 5-(2- E-poxys-ethyl) 33idxddizar2vgl-phenexdd-ptienoxy}-5-(tetrahydro-pyran-2-

H pyrazol n enoxy)-pyrimdine- 2,4,6-trione; 25

5- ( 2- Ethox{l} 4 ‘M ?o’fﬁ‘ﬁg““’“?h | -4- (1-methyl - 1

H- pyrazol - 4-yl )&ﬁHM‘@W]hyﬁhéﬁm{W}lazob&v'i phedPxyépEnaxg-Stietretydro-furan-2-
5-(2- EFOhO%mQ {')yd m%'r{e z[éTrfowlre

H pyr azol enoxy]-'p enoxy% pyrim di ne- tr
(4-{4-[5- (2 B ?(flt@fwg«fﬁ;mghm 361%9(93@50‘#@\5&)%%&5‘??‘?%%tt?fr%ycﬁ}?oxy] pheno

1-
Xy}- 30 ber?aMJZ) yinfet LAY WderHe@%thone
5-(2-Ethoxy-eth

byr i m di e 2, AP Bl OB ARG RO ) 8 P s P LR BT L nEPﬁSFX”

1, 3, 4] oxadmaaalylraetw»pyrﬂmeﬂmwz]@trph@noxy} pyri m dine-2,4,6-trione;

5-{4- Fl hyl 4 | 5-(tet
ahgdrgﬁ; fu‘#ZLC’s "l('?et%‘h%q a".L%J'%h%%” %%‘QW??’%{ (42[\/%4 05?%%9%wﬁcwl o1/ %)195% .
5- { 4- [ 3- Fl prenayipyiiBidnethy.b-tfobe3, 4] oxadi azol - 2-yl ) - phenoxy] - phenoxy}-5-(tetr

ahydro- pyran-3s ?ﬁl MatAVH3LIXL S oRSoRn- ﬂylﬁlefhfg -8JE(4-[1,3,4]oxadiazol-2-yl- phenoxy)

5-{4-[4-(5-Meth %(oxa I azol phenoxy] - phenoxy}-5- (t et rahydro-fu

ran- 3-yl ) -Phspexy Yd'm*f@leZZ 6@ionei one;
N-isopropyl-2-{5-[4-(4-{1,3,4]oxadiazol-2-yl-phenoxy)-phenoxyi-2,4,6-irioxo-

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-Methyl-[1,3 4]oxadiazol-2-yl)-phenoxy]-phenoxy}-5-pyridin-2-ylmethyl-
pyrimidine-2,4,6-trione;
25 5-{4-[4-(5-Methyl-[1,3,4]oxadiazol-2-yl)-phenoxy]-phenoxy}-5-pyridin-3-ylmethyl-
pyrimidine-2,4,6-trione;
5-{4-[4-(5-Methyl-[1,3 4]oxadiazal-2-yl)-phenoxyl-phenaxy}-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-(tetranydro-furan-
30  2-yimethyl)-pyrimidine-2,4,6-trione;
5-[4-(4-Oxazol-2-yl-phenoxy)-phenoxyl-5-(tetrahydro-furan-2-yimethyl)-pyrimidine-
2.4 ,6-trione;
5-{4-[4-(2-Oxo-pyrrolidin-1-yimethyt)-phenoxy]-phenoxy}-5-(tetrahydro-furan-2-
yimethyl)-pyrimidine-2,4,6-trione;
35 Cyclobutanecarboxylic acid 4-{4-[2,4 B-trioxo-5-(tetrahydro-furan-2-ylmethyl)-
hexahydro-pyrimidin-5-yloxy]-phenoxy}-benzylamide;,



5 5-{4-[4-(5-Methyl-[ 1,

3, 4] oxadi azol - 2-yl ) - phenoxy] - phenoxy} - 5- (t et r ahydr o- pyran- 3-yl) -

pyrim di me0B2/384786tri one; PCT/IB01/01953
5-{4-[4-(5-Methyl -[1, 3, 4] oxadi azol - 2-yl ) - phenoxy] - phenoxy} - 5- (t et rahydr o- py
ran-2- ylnmethyl)-pyrimdine-2,4,6-trione;

5-{4-[4-(5-Methyl-[1, 3, 4] oxadi azol - 2-yi ) - phenoxy] - phenoxy}-5-(tetrahydro-fu
ran-2- 10 yl nmethyl)-pyrimdine-2,4,6-trione;

5-{4-[3-Fl uoro-4-(5-nethyl-[1,3, 4] oxadi azoi - 2-yl') - phenoxy] - phenoxy}-5-(tetr
ahydro- furan- } ;

5-{4-[ 3- Met hyl %Z{Xéégs %/%)‘ Iyg{ahygah 5%‘8%0% %éte{?{}?drﬁﬁ%rﬁ%% énoxy} 5-(tetr
ahydr o- flpvramdxﬂeyﬂrﬁeitwnet) pyri m di ne 2,4,6-trione;

>5<y§4 ;I\)/ﬁteg)c/)l(y] y?f[g% %%fz[m?»%%&ﬂd%ww prenbd- EhAEn[DQy}%zlAétQ&@QJe%r%mZ yl - pheno

5- (4- Met hpyringdigo) rﬁ§?tp§r?&fd|n 2-yl met hyl )-5-[4-(4-[1, 3, 4] oxad

i azol -2-yl - phe )B'I\Ae@rl}/ﬁﬁl M]athm{’(isﬁljbﬁhd@o@rﬂ rehdxy PsHRhoxy}-2,4,6-trioxo-
N- | sopr op 5w{4 4- @( 4] oxadi azol - 2-yl - phenoxy) - phenoxy] - 2, 4, 6-tri oxo

- 20 hexa%?ﬁ“b rBW”rWP‘G|5r?")56°9tl“§acgcet am de;

N-(2-{5-[4- (4 ki{@[ﬁﬁlﬁ@aﬂ(fﬁrﬁahyl-&-&h ophiene ) -hheoxgiyhendyi?, 66tidxox o- hexahydr
o- pyrim X 2, ld %4% a|Csobutdyram de;

5-{4-[ 4-( eﬁ\?@i"?{ PYE9E SR %5501 - 2- yI ) - phenoxy] - phenoxy} - 5- pyri di n-2-yI me
t hyI yr imdi ﬁe('ém (43, -(6-3.41iCrdiazoRr&-yl)-phenoxy)-phenoxy]-2,4,6-trioxo- -hexahydro-

p
5h§/|4 L4- (%ﬁl&ﬁénﬁélyﬁ[h}N%aﬁJtW%bIM@ez yl ) - phenoxy] - phenoxy} - 5- pyri di n- 3-yl ne

5-{ 4- [4 ( 5- et Byit-Biaheayl#pdxubiheaeyl-2oypghasHEpeyAnedvbPgie)s - 5- pyri di n- 4-yI me

t5h{y|4 | EYE I5m|\/g![ EQZLZB %e@yltiylﬁvﬁphenoxy -5- (cylclohexyl) p)gsmldlne -2.4,6-trione; 1.5 (tet
ridi e etra

hydr o- f ur an- Sé'y @{ %ﬂ ﬂp%/‘?? ?H"El‘? PI%( éydog%y”f'?‘ﬁ)'g'é%xﬁ X‘lnoqu henyt

5- [ 4- (4- Oxeatarhia@- yI phenoxy - phenoxy] - 5- (tetrahydro-fu ran-2-ylm

et hyl r

5- {Z % p{zl Q(O(géy)fC]O%nyﬁ Sn[n%b éﬁf@?ﬁd%mzﬁe%hgg%y) E)hhegﬁ)g}(%”-"%d]ﬁ%%Pahydro furan

-2- yl et h;ohe) pyrimdine-2,4,6-trione; 35 Cycl obutanecarboxylic acid

4-{4-[2,4,6-tr '5Q§% oﬁeﬁﬁ)%{[ﬁ-@hbﬁ@@méi&r A0 ;%eb(dx??ﬁﬁéx&ay} rmldzu}e3244762 glone

hexahydr o- pyri mdi n-5-y Xy} -benz
PCT/ 1501/ 01953 5-[4:(4- Ammmpﬁpwz@fatoxn ng‘PmPévlrﬁzicyw@M”Wﬁ‘ﬁé@W“% (tetrahyd
ro-fu ran-2-yl BREfGhelyt)-SAY4-idHz =2 phenofy) iphémREpyrimidine-2,4,6-trione;

20 N-(4-{4-[5-(cyclohexyl)-2,4,6-trioxo-hexahydro-pyrimidin-5-yloxy]-phenoxy}-benzyl)-
acetamide;
4-{4-[5-(cyclohexyl)-2,4,6-trioxo-hexahydro-pyrimidin-5-yloxy]-phenoxy}-benzamide;
4'-{4-[5-(cyclohexyl)-2,4,6-trioxo-hexanydro-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-yloxyl-phenoxy}-N,N-dimethyl-
benzamide;

30 5-(cyclohexyl)-5-[4-(4-oxazol-5-yl-phenoxy)-phenoxyl-pyrimidine-2,4,6-trione;
5-(cyclohexyl)-5-{4-(4-oxazol-4-yl-phenoxy)-phenoxyl-pyrimidine-2,4,6-trione;
5-{4-[4-(5-Dimethylamino-[1,3,4]oxadiazol-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]oxadiazoi-2-y!}-phenoxyj-phenoxy}-pyrimidine-

2.4 6-trione;



(5-{4-[4-(5-Methyl-[1, 3, 4] oxadi azol - 2-yl ) - phenoxy] - phenoxy}- 2, 4, 6-tri oxo- he
xahydro- pyrimdin-5-yl)-acetic acid; 5

(5-{4-[ 3Wbbhy4726l- (5- et hyl - [ 1, 3, 4] oxadi azol - 2-yl ) - phenoxp{T/panessg} - 2, 4, 6-
trioxo- hexahydro-pyrimdin-5-yl)-acetic acid,

(5-{4-[3-Fluoro-4-(5-nmethyl -[1, 3, 4] oxadi azol - 2-yl ) - phenoxy] - phenoxy}- 2, 4, 6-
tri oxo- hexahydro-pyrimdin-5-yl)-acetic acid;

3-{5-[4-(4-([1, 3, 4] - Oxadi azol - 2-yl ) - phenoxy) - phenoxy] - 2, 4, 6-t ri oxo- hexahydr
0o- 10 pyrimdin-5-yl}-N, N-di nmet hyl - propi onam de;

5-[4-(Bi phenyl 5 gcy¥109§ é-ﬁgﬂgﬁ@%ﬁﬁy@@%%& hf&%k%xyﬁ%ﬂeﬁ&yﬂ})ﬂ% (gne42 Bplrione;

5-[ 4- ( Bi phenyl - cycl exy 46-trione;
N ( 3- {4- [ Biofesycl ohexyl )-2,4, 6-trioxo-hexahydro-pyrimdin-5-yl oxyj - phenoxy} -

phenyl) acet amsg&/cloh 1)-5-[4- 536 -fluoro-biphenyl-3-yloxy)-phenoxy]- yrlmldme -2,4,6-trione;
5- (cycl ohexyl) | oxadi azoi - 2-yl - phe noxy) - phen oxyAenwrl m di ne- 2

. 4,6- trione: g_(zt [@ﬂ@ﬁ{ggwy -2d. G[tﬂm(ozpe[(q_hydro -pyrimidin-5-yloxXy]-phenoxy}-p
2, 4] t r4 azgéatanitid; - phenoxy) - phenoxy] pyri m di ne 2,4,6-trione;

S [ 4- (4 Am nomg_t p%}ohgxy?ﬁ%)l(—w- 1,8, ng)éyzl—yl phgn xy -p gg%(%i—gynw&neg,gé—gi%ﬁg , 4, 6-trion

€,

5- (cycl ohexyl ) 5%eyckbnédpisHi-gha@ Blpytazgiiz-yhherooxy )-pHeheybry miginerd, #rb-thione- 2, 4, 6-tri
one; 20

N- (4- { 4- [ 5- (cy I BRERGYY P2 K G e S Rk Ak P B BT P BS6% ) - phenoxy} -
benzyl ) - Hioes;am de;

4-{4- Eo5 (cycl oBexyd ps=Qyctbnbi/h b iAB4RseeRRY oAy R Idnod.- flbs- éwexb@menplblenoxy} ben

zam
(4 [5 peyReBHEBy| ) - 2, 4, 6-t ri oxo- hexahydr o- pyri mi di n- 5-yl oxy] - phenoxy} - bi

phenyl - carbemp W@}cﬁbper&ﬁ -phenoxy)-phenoxyl-5-(cyclohexy!)-pyrimidine-2,4,6-trione;

r5| (()(r:])éd Ohexyl ) 5?4 £4 C clohexy maérr}g%'}]l)?]:e%gyy SQcycPoﬂny?) p9rr|]r%9 ¥]4 BRy“ m di ne-2, 4, 6-t

4-{ 4-[ 5- (cycl oNdxyd-}4-[B-(yclEhdxyl)-0X4 &-thawdateyahy dromyrinidined-yiexgl-gheoxy} - phenoxy} - N-m
et hyl 5. benza

4-{4 % (ehenp})gtﬁ%bﬁetafm%e 6-tri oxo- hexahydro-pyrim di n-5-yl oxyg ghenoxy} N, N
- di met hyl - benz4deycigbexyB@-{4-4-(4H-[1,2,4]triazol-3-yl)- phenoxyl-phenoxy}- pyrlmldln

5 (cycl ohggyl.) - 5- [ 4- (4- oxazol - 5-yl - phenoxy) - phenoxy] - pyri m di ne- 2, 4, 6-trion

5 (cycl ohexyl ) S8eypiebealGst4aFol!-nrtii-1 BRYABT Y PREMSEA IV AICRE= 2, 4, 6-tri on
2,4 B-frione;
2X§/|4) ngl(‘ ISdeerﬁéc lo e%r'%r{ll g%l'é' 4Jthyl Ip?r%%l 351)?2 %)en&% Iplgr%(c)g(l/} ;R/ %)éy} 5-(cycloh
5- (cycl ohexyhjiers: [4 (4-pyrrol-1-yl - phenoxy) - phenoxy] - pyri m di ne-2,4,6-trion
g’ (CyCI ohexyl ) Sécy{;thTxXl)-(%-df #E yﬁrOﬁyT thyép enox hgnZoS 5nr}r}|d5ne-b2ﬁ66nt8c)>(r§</aj - phenoxy} - p
yrim di ne- 2, 45€cveiohexye-5-{$B- (@2#@1417@64]@@17?%@&7 ®hgmaYl-phenoxy}-pyrimidine-
2.4 6-trione;
25 N-(4-{4-[5-(cyclohexyl)-2,4,6-trioxo-hexahydro-pyrimidin-5-yloxy]-phenoxy}-benzyl)-3-
methyl-butyramide;
Pentanoic acid 4-{4-[5-(cyclohexyl)-2,4,6-trioxo-hexahydro-pyrimidin-5-yloxy]-
phenoxy}-benzylamide;
5-(cyciohexyl)-5-{4-(4-thiazoi-4-yl-phenoxy)-phenoxyl-pyrimidine-2,4,6-trione;
30 N-(4-{4-[5-(cyclohexyl)-2,4,6-trioxo-hexahydro-pyrimidin-5-yloxyl-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;



5- (cycl ohexyl)-5-{4-[4-(5-net hyl -i soxazol - 3-yl ) - phenoxy] - phenoxy}-pyrimdin

e-2,4,6- trione;

5- (cycl olveayt/3472 [ 4- (6- f | uor o- bi phenyl - 3-yl oxy) - phenoxy] - pgT/aBn1Mi9sa- 2, 4, 6- t

ri one;

2-(4-{4-[5-(cycl ohexyl)-2,4, 6-trioxo-hexahydro-pyri m di n-5-yl oxy] - phenoxy} -

phenyl)- 5 acetarni de;

5- (cycl ohexyl )-5-[4-(4-[1, 2,4]triazol -4-yl - phenoxy) - phenoxy] - pyri m di ne-2, 4

, 6-trione 5-(cyc|ohexy|) 5-{4-[4-(1

H-pyrazol - 3-yl)gp rml A7 el b Gy AminGs- i &l DtEnoxy}-benzyl)-

5-(cycl ohexyl) - 5 rfzé(j 3 rrz')qul -'Elhl azeolr@ %y rjqpyr?en)f)xx?//ﬁ)d'hpI?%(%}oxef/q}zy pyr| m di ne

-2, 4, 6- t ringhy-buty@mi

5- (4-{4-[5- ( cy cliphnexyidyeidndky izl tBs@-HeRa R By AmIAMEE-idxd]-fhefoxyl-eazdt- phenoxy} -

phenyl)- pentanenitri I

5 [ 4- (4 CyREPRITEAYFF - phenoxy) phenoxy] - 5- (cycl ohexyl ) - pyri m di ne-2, 4, 6-trion
5-(cyclohexyl)-5-[4-(4-thiazol-2-yl-phenoxy)-phenoxy]-pyrimidine-2,4,6-trione,;

5 (4 (4 oyel ohex vl BRSNPXY. RYSRAN L5 34 04! RBEXN. o)L B dLipgse2: 4. 6-tri one

N- [ 2- (4- {4- [ 5- (BYutiaiean)s-}J-3-reiei-4{ 1, DLloxadiExaitydpenophirhendkyi-pFinyitiosy] - phenox

y}- 15 phegxk)mogghyl] acet am de;
5- (cycl oheXyT) {4-[4-(4H[1,2,4]triazol -
) - phenoxy] - phen@i@’?'ow}") 4 ﬂ@e_ﬂz/l 41(5 gethyl(f gﬁéxadlazol 2-yl)-phenoxy]-phenoxy}-

5- (CyCJOOhe%Mln)mré -4, As-tribnd; 1- m?t hyl -
H pyr azol Phenoxy* henox m din

p 2,4, 6-1ri ;.. 20
5- (cycl ohexyl) - By AoV Z 14 E PN %g'ﬁpz( B@%ﬂaﬁydwﬁ%ﬂ%)wfﬂﬂ‘8‘ﬁ%§3%:‘B‘H‘@noxy}-pyri mi d
i ne- 2,4, 6-tri oseyclohexyl)-5-{4-[3-methyl-4-(1H-pyrazol-4-yl)-phenoxyl-phenoxy}-pyrimidine-
5-(cyc| oh %F -5-[4- (4- hydroxynet hyl - phenoxy) - phenoxy] - pyr| m di ne-2, 4, 6-tri
one; 5- (c}; hé’xyl) 5-{4-[4-(5-ethyl-[1, 3, 4] oxadi azol - 2-yl
) - phenoxy] - phen@foy$letpyy!)- iR mesthyp4-41- @eiﬂﬁvlﬂcbh@fraZQB‘* yl)-phenoxyl-phenoxy}-

N-(4-{ [5‘)))(rl eofﬁ@%}o%ez 4,6-trioxo- hexahydro pyri m di n-5-yl oxy] - phenoxy} -
benzyl )-3-""net ram de Pent anoi ¢ aci d

4-{4-[5-(cycl oh%ﬁ@yplsvhezylhs Bt R 2R AN PRSP PGB eGP irione:

phenoxy} - benzyl ﬁm{d% (cyclohexyl)-2,4,6-trioxo-hexahydro-pyrimidin-5-yloxy]-phenoxy}-benzyl)-3
5-(cyci ohexyl) 5-[4-(4-thiazol - 4- yl - phenoxy) - phenoxy] - pyri m di ne- 2, 4 6-trio
ne: 30 méthyl-urea;

N- (4-{ 4- [ 5- (cycl-gh@xs-oyeidretylB2 b Bittmxo-nhrstady gy dmipiy5iyiixglihertoxylers)-3henoxy} -
benzyl)- i sob r)ér am de;

N (4-{ [Borf’%yy% H9%1) - 2, 4, 6-t ri oxo- hexahydr o- pyri mi di n-5-y ony(! phenoxy} -
benzyl)-2- net h@zeydla@é{camwec qgjfic |4oliti® méewwb%ﬁt“&oxa@@@hywo pyrimidin-5-

4-{4-[5- (c%&&tj)‘{}‘%ﬁ&x b%vzﬁa@nd&“ oxo- hexahydr o- pyri m di n-5- 35

yl oxy] - phenox
5- (cyclohexyl) -{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-ethy!)-2 4,6-trioxo-hexahydro-pyrimidin-5-yloxyl-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



WO 02/ 34726 PCT/1B01/01953 N-(4-{4-[5-(cycl ohexyl

)- 2,4, 6-trioxo-hexahydro-pyrim di n-5-yl oxy] - phenoxy} - benzyl ) - 2-

nNeE Qyi Ab%@)?amnd@h N-2.46 _ ] PCT/IB01/01953
-{4-[5-(cycl ohexyl)-2,4,6-trioxo-hexahydro-pyrimdin-5-ylo - ph -

benzyl)- propionam de; 5 Y > v oxy]-phenoxy}

5-(cycl ohexyl ) -5-[4-(4-thiazol -2-yl - phenoxy) - phenoxy] - pyri m di ne-2, 4, 6-trio

ne;

5- (cycl ohexyl ) -5-[4-(4-pyri m din-4-yl - phenoxy) - phenoxy] - pyri m di ne-2, 4, 6-tr

i one;
b
5- (cycl oh diso rpers§old 4ca(\§ers a{\% other dlfel_asgs T%?(Céeélizgjz metalloprotelrgrs]% )?)et)lv%fllneﬁoxy] oy
i mi di ne- ahned, tingleing; aew(r@ycpmlxlw yansamannf Bf r?etsqmoumf ek favetipyl or a

[ 1,3, 4] oxadi 320l fny bdcaRsn ohe @&%@f@&wé 4Qn RkiEhE iR 2 oAbt ane;
5-(cycl oh§x§I§ 3 ([%)y% Ce‘;!g)%yr azol -?L yl - ph enonxy) phenoxy] - p;/ar2p| n; di nel 2194 6-trio

ne; 5- (cyeqeoqa@szywe% {4-[3-nethyl-4-(1
H pyr azol - 4- yI )rh@E@Qé?%yﬂlerm&eélwbé}atd@yds b hatnaeeutic) danositidnderahe inhibition of

5-(cycl oh
H- éy¥gzgl %le r)')etﬁl B9 Tesp eﬂgyﬁéal%‘e roEeYﬁafer% lavolved aérlx degradat:on in a

5-(cycl Oh%bﬂniam‘ Bnc{uding 4-h(sthan, comprising an effective amount of a compound of formula lora

H pyrazol - ROgNOX di 2, 4,

h ¢ enexXyt: Pyrim di ne- 6-trione;

1- (4-{4- [§ ?%\/ c1"0 ‘f?e&aﬁ"j!‘lai’%f g%re:boxo hexahydr o- pyri ni di n- 5- yl oxy] - phenoxy} -
benzyl ) -3- net Aye prgpedinvention also relates to a methad for treating a condition selected from the

1-(4-4 [
ot AR e i i s s

id
4-{4-[5- (@?Qﬂdé'ﬁeb@ gd@e@egrreég{@toweyameﬁs(ga \oy3 Ia; sqgses eye diseases,
yl ?)éy] | pﬂ‘?ﬁe@%&ﬁl}d Q@ééé@sarﬂe%l nervous system (CNS) disorders, liver/kidney diseases,
ye o gépﬁo thvtel B (IZ%JU ers, gas l% c? éoér1 & aca(lma%gordgrsyAndp&%Q%andp&ﬁé}oxy] pyr

| m di ne-
5-(cycl oheugyd;s)es 5he(rdete§r3ecf byuositx dre(Bopmetimpse - vitB N4 oradiphinglding §ihymghenoxy] - p

henoxy r| m di ! ri_on
1-(4- { T‘f'sf::f’ h G%“”'St‘%riﬁ‘g % %% ﬁgm;[nﬁll 3?(03 ”ﬁg&taﬁ r Comp(‘g/lp? nq|f formma Iylorofy] pheno
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The present inventors have also dlscovered that it is pOSSIbIe to identify inhibitors of

formula | with differential metalloprotease activity (preferably MMP-13 inhibitory activity). One
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 able 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 preferentiaily 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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and cancers and ot her diseases characterized by netal |l oprotei nase activity
ina mammal, including a human, conprising an anmount of a conpound of
formula | or a pharnaceutically acceptable salt thereof effective in such
treatments and a pharnaceutically acceptable carrier. 5 The present
invention also relates to a pharmaceutical conposition for the inhibition
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200nM (more preferably greater than 500nM, most preferably greater than 1uM), said MMP-9

25 IC4, 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 “reatment”, 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



selectively inhibit MW-13 preferentially over MWP-1, 2, 3, 7, 9 and 14.
Most preferred conpounds of the invention selectively inhibit MW-13
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reprolysins. WO 02/34726 PCT/ 1B01/01953 The present invention also relates
to a nethod for treating a nedical condition of the type that is
characterized by the destruction of articular cartilage in a mammalian
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ost eoart hI‘dctrlbrSangﬁ@termFSODMrmﬂaﬁagecm' kerdios@ras, eSJogrens syndrome myopra ocular
tumors, corneal graft rejection, corneal injury, neovascular glaucoma, comeal 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.



| oosening of artificial joint inplants, periodontal disease and gingivitis.
"Destruction of articular cartilage" as used herein refers to connective

ti ssue diwoona7z6 resulting in articular cartil age destrueci/osnl/opyaf er ably
joint injury, reactive arthritis, acute WO 02/ 34726 PCT/1B01/ 01953
pyrophosphate arthritis (pseudogout), psoriatic arthritis, or juvenile
rheumatoid arthritis, nore preferably osteoarthritis. "Inflammatory
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The subiect invention also includes isatopically-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 chiorine, such as ?H, °H, °C, “C, ™N, "0, 70, 3P, 2p, 3G, BF,
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, ie., *H, can afford certain therapeutic advantages

resulting from greater metabolic stability, for example increased in vivo halflife or reduced
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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 etanercept), 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 Kinerei®, CCR-1 antagonists,
hydroxychloroquine, d-penicitamine, 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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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-methyltrasferase
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,
propentafylline 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 rapamycin.

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’



(such as infliximb, D2E7 and CDP-870) and TNF receptor inmunoglobulin
nol ecul es (such as etanercept), ICE inhibitors, MEKKL inhibitors, COX-2

i nhi bi t omeo sus412@s cel ecoxi b, 30 rofecoxib, val decoxi b anBCEIBMIieEsi b; | ow
dose net hotrexate, |efunimde, steroids, glucosam nes, chondrosam nes/
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I L-1 receptor antagonists such as Kineret(r), CCR-1 antagonists,

hydr oxychl or oqui ne, d-penicilam ne, auranofin or parenteral or oral gold.
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conbi nation with i ovascul ar a e S_sug | ockers
(such as a#PBEFDI ﬁ@%@ﬂ‘ﬂe?ﬁ ?‘5 iBi N p'” e1§1dl 'Bizge e Lazo dlggoﬁe%r}ll‘tg 3 Sg%c%
statins (Sm@dﬂtaaéhel @M@Ettaaine Aand ad:ghaznast Bltefamred pcprabm@brai ilil’ﬂ uaei‘d f@ltmfa@tﬂm| n)
adr eneygi cs d S d S aL s nel6lfry LI RGkes S, Ace
i nhi bi {Sors suc‘?f;tsasOf cdga)ég‘%gr%“?h i rselttﬁc?g%? In&%hrésﬂ p'gprl |, ne eﬁ%l gprl I an)z

qui napri | Ir)etnnoAafgy ot ensi n- receptor antagoni sts such as |osartan and
irbesartan; nitrates, CCB S, pdihill Bbifistion YeMe BRenthgi talis, and platel et

aggregation inhibitors. The ‘conpounds of tThe present inv 0 al so
be used i nTeofBpwiag regpioni IHepe éi'tﬁj‘é‘tersd'ﬁﬁ Brre@arﬁtf"@\/gﬁ'ﬁ P‘?”QP@“%E% I'ée grﬁ%eﬁ'?

statins, gidnhdroMiess DIBAMS inditaletiCh, ROARSHIR' | RF, arlde ar théreactivaStiaamen and
abci xi mab TPA and nhi bitors. The conpounds of the present

i nvent?bn’ %9’5%15@‘51 tE%t?ﬁlg‘@%l'SdﬁfJ”E%%?bﬁé?l on with stroke treatment agents
such as NIF, NHEI's and CCRI R antagoni sts. The conpounds of the present
invention may al so be used in conbination with CNS 25 agents such as

anti depressants (such as sertraline), anti-Parkinsonian drugs (such as




deprenyl, carbadopa, L-dopa, dopam ne receptor agonists such as ropinirole,
pergolide and pram pexole; MAOB inhibitors such as se(egiline and

rasagil i meQ ozag7echol - O- net hyl trasferase inhibitors such BETARII®2ONe, A-2
i nhi bitors, dopam ne reuptake inhibitors, NVDA antagoni sts, Nicotine

agoni sts, NK-1 inhibitors, dopam ne agonists and inhibitors of neuronal
nitric oxide 30 synthase), and anti-Al zheiner's drugs such as donepezil,
tacrine, COX-2 inhibitors, propentofylline or nmetryfonate. The conpounds
of the present invention nay al so be used in conbination with osteoporosis
agents such as rol oxifene, drol oxifehgmg asof oxifene or fosonmax and

i nmunosuppr essant agents such as FK=506 and rapamnycin. 35 The conpounds of
the present invention may al so be used in conbination with agents for the
treatment of respiratory di seasgs such as PDE-1V inhibitors, steroidals
such as WD 02/ 34726 PCT/ 1B01/0195&R' fl uti casone, trlannlnolone, budesoni de,

budesoni de and becl onet hasone; |chnllnerg|cs such as ipratropium
synpat hom netics such as sal meteradl, "al buterol and yopenex, decongestants
such as fexofenadi ne, |oratadine d cetirizine; |eukotriene antagonists

such as zafirlukast and nDteIdkast and mast cell stabilizers such as
zileuton. 5 The conpounds of the resent i nvention may al so be used in
conbination with agents for the treatnment of skin disorders such as
tretinoin, isotretinoin, steroidsysuch as cortisone and nonetasone,
antibiotics such as tetracycline, antifungals such as clotrinmazol e,

m conazol e and fluconazole gnd, PDE-IV i nhi bitors. The conpounds of the
present invention nmay al so COEP tion with agents 10 for the
treatment of diabetes su a uﬁln clgglng human or humani zed insulin
and inhaled insulin, ose reductase i nhi bitors, $6rbitol dehydr ogenase

i nhibitors, antidiabetlc ﬂ? such as biguanides such as netformn;
glitazones, glycosidase inhibitofrs such as acarbose, sulfonylureas such as
glinmepiride and glipizide; and thijazolidi nediones such as pioglitazone,
rosiglitazone and trogliazone. Preferred conbinations are useful for
treating the 15 side effects of diabetes such as retinopathy, nephropathy
and neuropathy, preferably retinppathy. Detail ed Description of the

I nvention The follow ng reaction Schene illustrates the preparation of the
conpounds of the present invention. Unless otherw se indicated X, Y, Ar',
Z, R, R2 and R3 in the reactjijor' Schenes and 20 the di scussion that
follows is defined as abbue XF37¥6—PBTH$B01/ 01953 SCHEME1 O R1

2\ - |
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Schenme 1 refers to the preparation of conpounds of the formula | in a two
step synthesis from conpounds of the fornula V. Referring to Schene 1, a
conpound of the fornmula | is prepared froma conpound of the fornula 1V,
wherein L' and L2 are |eaving groups such as nethoxy, ethoxy, benzyl oxy or
chloro, preferably ethoxy, by reaction wth a urea of
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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 uwoet/hoé de, preferably sodi um ethoxide. Suitabl pBCrBM®AMSS | ncl ude
al cohol s (such as ethanol) or tetrahydrofuran, preferably absolute

et hanol. The aforesaid reaction is conducted at a tenperature of about 200C
to about 90C preferably about 50C to about 65C for a tine 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 hal o, p-tolylsulfonyloxy (OTs) orgcihiptyd sul fonyl oxy (Ovs), preferably
hal o, nost preferably chloro or bromp, by teaction with a conpound of the
formula Il HX-A-Y-B- Gin the pre§$ﬂ%e of a base in a polar solvent.
Sui t abl e sol vents i ncl ude dinethy” ormam de 15 (DWF), al cohols (such as

et hanol) or tetrahydrofuran, preferably etXdhol. The aforesaid reaction is
conducted at a tenperature of abodt 20C to about 90C preferably about 50C
to about 65C for a tinme period b#& ween about 15 minutes to about 16 hours.
The conmpounds of the fornula V can be nade 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 andYapplications is hereby incorporated by

reference in its entirety. Conpoundssof the fornula Il are commercially
avai | abl e or can be nade by nethogs™ well known to those skilled in the
art. 25 The conpounds of formula Ijl, HX-A-Y-B-G are commercially avail abl e

or can be made by nethods well kAown to those skilled in the art or can be
made by the methods of Scheme 5. [Scheme 2yrgfers to an alternate

preparation of conpounds of the fdrmula | in a three- step synthesis from
conpounds of the formula VI or VIIl. Referring to Schenme 2, a conpound 30
of the formula | is prepared fronﬁa conmpound of the fornmula I X by reaction

with a suitable base and a suitablie al kylati ng agent of the formula RL4 in
the presence of a solvent. Suitable bases include sodi um hydri de,

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

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

nmet hyl sul f onyl oxy (OMs), preferablly hal o, nost 35 preferably chloro or
brono; or al kylating agents include such conpounds as Eshennpbser's Salts;
epoxi des or suitably substituted e| ectrophilic aziridines. Suitable

sol vents depend upon WO 02/ 34726 / 1B01/ 01953 the base used but may be
chosen from N, N-di net hyl f ormam de,| tetrahydrofuran, acetonitrile and

wat er. The aforesaid reaction is qonductedxyt a tenperature of about 0C to
about 30C

|
B
|
G



preferably about 20C to about 25C for a tine period between about 15

m nutes to about 16 hours. 5 A conpound of the fornula I X may be prepared
froma covpousuizef the fornmula VIII by reaction with a uPenIBx/ 0195
presence of a strong base in a polar solvent. Suitable bases include

sodi um net hoxi de, sodi um et hoxi de and nagnesi um net hoxi de; preferably

sodi um et hoxide. Suitable solvents include alcohols (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 for a tine period gﬁﬁﬁﬁg% about 15 mnutes to about 16
hours. A conpound of the formula Vi be prepared froma conpound of
the formula VI, wherein L3 is | eavi ng group such as hal o,

p-tol yl sul fonyl oxy (OTIs) or t byl sul fonyl oxy (OWs), preferably hal o, npst
preferably chloro, by reaction'w tfh a conpound Xk the fornmula HX-A-Y-B 15 G
in the presence of a base in a p é sol vent. Suitable bases include sodium
met hoxi de, sodi um et hoxi de, potassium carbonate and sodi um hydri de;
preferably sodi um ethoxi de. Suitable solvents include dinethylfornmam de
(DMF), al cohols (such as ethanol) or tetrahydrofuran, preferably ethanol.
The aforesaid reaction is conducted at a tenperature of about 20C to about
90C preferably about 50C to about 70C for a tinme period between about 20 15
m nutes to about 16 hours, preferably about 3 hours. Reactions of this type

are further illustrated by the thod of J. B. Nederl and R T. Roth, J.
Amer. Chem Soc., 62, 1154 (1840) Alternatively, a conpound of the
formula VIII nay al so be prep &@d froma conpound of the formula VII in the

presence of a suitable catal S m@fggably rhogMg 1l )acetate according to
t he procedure described by M bell J. Chem, 45, 2061
(1992). 25 Conpounds of the { | a VI and VII are connercially avai l abl e
or easily obtained from readzly“available starting materials according to
met hods well known to those skill'ed in the art. For exanple conpounds of
the Forrmula VII may be prepared according to the nethod of DO W Peace et
al., Synthesis, 658 (1971). Conpounds of the forrmula Il are comrercially
avai l abl e or can be prepared by 30 nethods well known to those skilled in
the art. Schenme 3 refers to an alternate preparati on of compounds of the
formula I; in particular those wherein X is oxygen or -OCHZ-. Referring to
Schene 3, a conpound of the forrmula | nmay be obtained by alkylation of a
conmpound of the formula XI with a suitable phenol of the formula
HO A-Y-B- G according to the nethod of O M tsonubu (Synthesis, 1 35 (1981))
or by alkylation with a suitable al kylating agent of the fornula
L3CHZA-Y-B-G wherein L3 is a | eaving group such as hal o,
p-tol yl sul fonyl oxy (OrIs) or methyl sul fonyl oxy (OVs), WD 02/ 34726
PCT/ 1B01/ 01953



preferably hal o, nost preferably chloro or brono in a suitable solvent such
as N, N di nethyl formam de, tetrahydrofuran, acetonitrile in the presence of
a suitabivobasg2euch as sodi um hydri de, potassi um car bonBCEIB01/01953
triethylam ne, pyridine or triethanol am ne. The aforesaid reaction is
conducted at a tenperature of about OC to about 500C preferably about 20C
for a 5 tine period between about 15 m nutes to about 16 hours. Conpounds
of the fornmula XI may be prepared from conpounds of the formula X
according to the nethod of J. A Vida et al., J. Med. Chem, 17, 732
(1974) . ConmpoungdgeQl 4t Re.d wﬁy'p@ea&m obe%fpao%n@sr admé QLA IQQ@%HQed)f the

formula XIl by reaction wth a suit ase, in the presence of
sui tabl e @yRgesis frem cageende Pl RO Refering to1FFherel 1a2 S6MpRU, 0f§*ﬂﬁ:h as
descri bed fbr%ul%'l@ﬂre;?atreoaﬂ'om a éonkﬂ%hn@ﬁtﬁ@ forrdsa lvgwﬁel&gﬁ‘)andﬁ%rb@efél\/ﬁg Q@)@@ss

i ncl ude SOdI um hydr pot assi um carbonate, triethyl am ne, di ne,

tri et hanolS4ff #fe; m%’( etWéfb@F‘ﬁ’EﬂX‘}/’ of PRI HIRBIEAH{CHIRXY: SY$5HANe W'&I %YFacl ng
agent s si thhdlidﬁnlﬂéﬁmslezNan-g) iR tHedrésendtadf@,strpng Haoé Wlapolaf Q(ﬂ\}dnosylte(b@-rt&);esor
rrethylsulfo referab hal o, nost. pr [ ro el br ono;
or a1 kyl at g Aot et SRR Bt R Sl R BRRrRR. Pl faliny

subst i t ut ethotiBe.ebuiteltle ephdnts ipclagel al¢athpla esuch S dttaobip Olswtrvfe'ldmfyrazhep@fﬂdahypon t he

base used Bl (RkaBe FOIGH]L Mo\ No M BES B EOPIRTALnd L3-8 HRL ur an.

acetonitril € aforesard reactron i

t enper at urse°®frelalzblytabOE 50°E talaburt 6ZCCoy tiepesbd hetedsowboR 0Emtinutea boatouR5C f or
a tinmgyperi;Qd between about 15 minutes to about 16 hours. Conpounds of the
fornul'a Al "are commercially available or can be easily prepared by 20
those skilled iTerereraypd ohleEmiall iprersradieommsgonpeydrobpimedid WhareTHe s& gani ¢

Chemi stry lébfwn%k&p sﬁymramgabsp td94sukcsﬁsinek,ﬁ@mﬁedmlethynéiuforMcWQdarag), pMQaIréHWE 1,

pages 167 to references cited Fel n. gre % ers
al t er nat e "BlPPAT a&efeéﬁ?'yd?"'oeo%ﬁ@m?dgy (ﬁad{oﬁé‘”t Brc?t‘?]ﬁ’oﬁiml1 of lrgPram 'hBXAf Sc hene
4, a corrp@mdh@bretséreefomamabeamla paar membsmaﬂedolbgntsah&weadamamlfoﬁmatm

corrpo eg@rgF)zgicgh%kggucﬁ a§utl}1/? Wh or teE)l Y QORAN refo rabl Oﬁano?rf%, a?or%fag rea%’n B Gin

t he pr deg N oun ases”such as
1,5, 7-t r azadvndyetddat 4 tefnpBlatiec ofmber @060 mbbut @()°Cm(:dfqv$ﬂwabeutéo(@f5a®ut@5?§’ssl i nked

W t h 2% di V|arg[¥1I pgg&zb%p\%gr( QDVIE 1% abkalj, Jt"?é ﬁdu{sﬁggglonat es, preferably PTBD.

Sui t abl e sol VERLS 1 NC suc as e met hanol and but anol ),
DVF, THE or acéhempmpdunds, ofﬁueéir@plalyloyna@@éqiqhyén@@éﬁwﬁi knpy ie themmiesuglf @t esai d

reaction 't%sg%g&%@% H1abatdntt 9&39@5t1@ﬁ U e 9}3‘/58@59%? ra&?&védomab@yto@%
preferably about 50C to about 65C for a tine E‘% \AO'%‘ bet ween aboui__15
I

mi nut @8 t &hamistiy ofl Brugaiypesissiy Ledess @Rd Lo Fibic &/1i 2967 dpared 'f rom a

conpound @fhd feasrBadea tt‘?érebry B’a&ﬁ@ftthé)ébov&é\fréfé}er&:ea wiiadlogs Biduppmatiérens eagent such
as Br2 or BrZ Ph3P. H] gyg may be carried out in a reaction inert
'F %ergfe

sol vent sdl?ﬂrpﬁ?‘?ﬁ/abtyé?fer(el‘?? ence of a suitable base), acetic acid, 35
acetonitril e orcoBlgbundsroéfhe fadpliy ek epmmétvallafailasairdan bachdopy insthedsnduct ed

at at erm%vreﬁl&%m & those skilled in the art.

25 The compounds of formula I, 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 V. 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



WO 02/ 34726 PCT/ 1B01/ 01953 about OC to about 40C preferably about 20C to
about 35C for a tine period between about 15 m nutes to about 16 hours.

Al t er nat iweby347e@npounds of the formula | wherein X is suP€DIBW@MO1953CH2- 1 or
their oxidized derivatives >S02, >SO -SQ2CH2-, -SOCH2-, can be prepared
by reacting a 5 pyrimdine-2,4,6-trione ring of a conpound of the formula
Xwth a suitable disulfide of the fornulae (SA-Y-B-G 2 or (SCH2A-Y-B-Q 2
in a suitable solvent such as N, N-di net hyl formam de, tetrahydrofuran,
acetonitrile in the presence of a suitable base, such as sodi um hydri de,
pot assi umyearLoRak Gyt thdy bR hYdeA AR, N-BMEInoRRanRle, IrhighlRARA] A8 difie e

aforesaid reaction Is conducted at a tenperature of about 20C to about 70C
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fromthe correspon |ng thiols A- or HSCH2A-Y-B-G by oxidative

met hods wébirsknown to those ski I | ed the art. Conpounds of the formula X
are cogmer ci al |ycomypaid Bl fodfuld lbtenarmiemgiﬁréaffro&mmoand efth€Rnbevmade by
met hods well known to those skilled in hhe art Kxg t% |bn t he art
wi |l al so PAPRARURT Wi 3tich Nthe PERYES Chaish Id¥RD e %Ip‘f-‘?r Sa?h’a” HEYe P8¢ may be
added as anclbé tspdi@s reahatids cisited etatbdieeandomagrasiurh enalithdide; msfesblpasoat® nodul es
such as X-A foll ddi h

net hods ar® g’oﬁgﬁ"lém%ﬁ é/\’etnps 'PRc E}oo%e&ésggf R;euﬁRl 3 %gcq)art e&%%%mfuraﬁ &8 sc&i bes the
pr epar at i @hsadfte ethdref. mindiafressidaéactidreis f:mdnmdacaatxvempemre nt @ontedr@toezpodf t he

f or mul - 4.

Ref errﬁng\ép% e%ra%l Eout 86% Ouﬁo ?8&1}39{5] ﬁ? erl&fg % efl a Jé ﬁ'&'é ﬁﬁﬂ%g?qlsasb%ut
>(C=0-d 16@5&;rs SH >NHR10 CH20H, CH2SH, CH2NHR10 and SO2NHR10, may be
prepared from tm(?on‘gagmdod?ﬁﬂeaftarﬁwulac\ﬂm%g@g p%ar@@frismla%ow&unméf HeRsRALBGLT on

under conditi ons ¢ known ose di nary ill in the art and
r ef er encedvhergingy @eaieavaﬁ@rqmﬁ@ch asPP'StFé@EVFH@”B@XM&(BE‘S PW“W@%HH‘?%”O%(%M hesi s, "
(John Wi %Vefé%ab‘%%bld%%@t%ref&a@ly Eloro, SPRROUNAM OEorifaend @tHibraud\ix-myez-ei n X'

5 hydfox MyS Hessael G G BT AT AR SHLRE AR el or | de
or phosphebaus axoxieb] pdstasiejm Cahpatndsd gbditrhehytigiemplederaXi sodmer@]owdé/ is O,
compount SHERST ni A S S B OB Sl RIE CeerkhST R,
conpound ddtrahyroffirem, mnéeraiy Zthml Ahe ﬁ‘@resaléwn@e '%ﬁor@U@%ﬂ lamleaPpalee ofsuch as
an aikal | 5k -cCRLBONAE DL S8 hASBy: BICHEL BRL YorB@baRSLH Do

car bonat e presen a suita catal yst, such as a copper (0)

cat al y8t , 1[§rref"é¢%1b>l @boﬂ’i He hur UiRiePlly abed Spekrsh Reaesiensi ¢ tis Herare AWPet i ¢

sol vent, %M%t me&modmk/?aamleaerta%awswaidﬂ{@ e e s@bf@gtﬂ&ﬁ)@gmd 140C

f or about hours. Al ternatlvela/ couap ‘n% X be carried o
Altematnvely a compound of the formaia Vill may also Be prepared from a compoun

the formula VI in the presence of a suitable catalyst, preferably rhodium(il)acetate according to
the procedure described by M. Campbell et al., Aust. J. Chem., 45, 2061 (1992).

25 Compounds of the formula VI and ViI 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 Vi may be prepared according to the method of D. W.
Peace et al., Synthesis, 658 (1971).
Compounds of the formula 1ll 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 [ in
particular those wherein X is oxygen or -OCH,-. Referring to Scheme 3, a compound of the
formula | may be obtained by alkylation of a compound of the formula XI 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 L>CH,A-Y-B-G wherein
L3 is a leaving group such as halo, p-tolylsulfonyloxy (OTs) or methylsulfonyloxy (OMs),



35 under Buchwal d and Hartwi g's conditions in cases, wherein Wis d, Br, |
or trifalte (TfO, using a suitable base, such as an al koxi de base,

pr ef er abiwo swpsli7eén t ert - but oxi de in a suitable WO 02/ 34726P€UTBOBIEB01953
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
tenperature of about 40C to 100C for about 1 to 48 hours. Such conditions
are reviewed in Angew Chem Int. Ed. Engl. 1998, 37, 2046-2067 5 and are
wel | knovmre[‘e? fRSE Rlost érg{’e% cﬁ&blér br'am%hﬁ A ditarf ts@l(/é?@-téu&ela)é ngaupl i ng

may be caPrle OUt’ I'n cAses where usi ng a_copper cat al yst,
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pyridine, in a suitable solvent, suc t hyl ene chl or
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eracetic acl ani ¢ peroxi de, preferably m
chl or oper G)Wbleatwlfoonmd@ tetrahtwéfpfvﬁabu?%toﬂﬁsﬂ@r&ﬁ*ée"ﬁ%‘i‘(l dee gfofesgids (Fagtion| '@

sol vent, o RBlv.ab&lt 28ecl 16 BRRE 8dou@ bet ween
about - 10 nﬁg@@éﬁ%‘?&rﬂg&r & Of%lahtgﬁér:g%b%%t %o?rp%%ndsy agf tt2he tf ormul a XV,

wher ei n Y aitige @¢dDptween Q(OGJI—TID)m'”UteSI\HREWCi-@Z)OUfScan be prepared from corrpounds
of the formul aC%Mb!)und%ﬂﬁ@foﬂmW K are cergﬁgr)cnahy, ailBke ek Barlbd ssilyahréparedpsy| oxy
(MsO) or tosyloxy (TsO, t r eat ment Q opr i C rrppHnd of the
formies o3 VKD e ekireounaogte e beixpianeany T Rt R e DL, £ bl o
base, suckyagesty) pal&mlcer amtial. Meah&ovatee bamgs pé7eth @7 Abhd/refrodnass tilerh
carbonat e or cesium carbonate, in the presence of a 30 polar aprotic

sol vent, d&Mas DMF or THF at a tenperature between about 23C and 80C,
prefer abl y 20 tSohGCH fefars b ancalt@dbatapeapsrati@oefsonpelnde ff thq@rmdd eyl |

wherein Yl 8. 2Ge% 4, ch&lpo%g_{he fRRul 8 By 60855 HedY 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 butanol),

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 acetonitrile or DMF, preferably water. The aforesaid reaction is conducted at a temperature of



treatnment of a conpound of fornmula XVII, wherein Wis -B(OH) 2, -ZnX or
-SnR3, with a conpound of the formula G Z-Y-X, wherein X is halo,

pref erabiwo@/3Be6s or 1, in the presence of 35 a pal |l adi um PeT/MBI0EIS3

catal yst, preferably Pd(PPh3)4, in a suitable solvent, such as tol uene,
THF, DVMF or DVBO at a tenperature between 23 C and 110C for a period of 1
to 24 hours. WO 02/34726 PCT/1B01/ 01953 Such reactions nmay be facilitated
by the presence of a copper salt, such as cuprous iodide or cuprous

brom de. Conpounds of the fornmula XVI, wherein Y is -C=C- can be prepared
by treatngn 0 I iflate,
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S
conpounds of fo?qmoanwf“leﬁmg&’ﬁe?ﬁ@r%gmwﬂ? ey ﬂvaﬁ%\? S' he VTR TS Fing to
Schene 6, @r@a@wmdﬁem/fmétmmueakaﬁwmtbtt@@ewhdbﬁh@arepar ed by treatnent of a
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is O, or NR10; esence o ase, such as an al kali
met al hydIB4Gdea)blaesajdthae1’aemabdseS disclisagd #hpe.iaiean hpaddedasiseaspte ”ﬂ%‘P‘@%nt

such as an ' tHe; ddT'a'E oL, SOV, knitd. HRITBET Al rRstRkis @ROWEI - 20 t 0
50C, pref esrLgh%ghp}'\ f&|0\§§é Kf © a oro aboutn 1mto 24 hours. 25 'Sl'he conmpounds

of the forwwatqthoﬁﬁfﬁkﬁﬁﬁj 'ai-""@%taa c in nature, are capable of forning a w de
variety of diffesent Saldés%nwst hné/a;rré&uﬁaom nexr gﬁdﬂﬁﬁdlatﬁd o ganifermaki oy

Al t hough such salts armaceut i cal | e fo i,stration
to ani 2%gal sinterrpediates fh@,{ormgg % aﬂf’é’s‘?dﬁo PoPaE T BOLf g |8ftnfarmu(F iy éChe %E ¢ a
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unaccept ab] a{éHéQPdCﬁw GRkY 4 (ﬁgr)e,\q bRt N I@etgrggar%pg&n iR dBRpfidiee base

30 corrpoun hment- Wth an a rne readent ubse uently convert
the free bmourm ef formula XVI by deprotection under conditions commonly known to those “of

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)-C! can be prepared from compounds of the formula XVI, wherein P is hydroxy, by

reaction with chiorinating agents such as thionyl chloride or phosphorous oxychloride.
Compounds of the formula XVI, wherein Y is O, S, CH,0, CH,S, NR'®, CH,NR' or
SO,NR'®, can be prepared by treatment of a compound of formula XVIIi, 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 (TFfO),

using a suitable base, such as an alkoxide base, preferably sodium fert-butoxide in a suitable



pharmaceutically acceptable acid addition salt. The acid addition salts of
the base conpounds of this invention are readily prepared by treating the
base conpoonz34mé h a substantially equival ent anmount of POPIRhOIELA n nera
or organic acid in an aqueous solvent nmediumor in a suitable organic

sol vent such as net hanol or ethanol. Upon careful 35 evaporation of the
solvent, the desired solid salt is obtained. WO 02/ 34726 PCT/1B01/ 01953

The acids which are used to prepare the pharmaceutically acceptable acid
addition salts of the base conmpounds of this invention are those which form
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char act er i ggghobiydsneigalwhaphnot &i-BaseHset-BuCty.-) sy sﬁm\?wn ih taneltabfemwd@m ng in
vitro and | nhva!svg p%‘rsoiy ac&degrte%rably peracetic acid, or an organic peroxide, preferably m-
chloroperoxybenzoic acid or tert-butyl hydroperoxide, in a suitable solvent, such as methylene
chioride 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(CHy),, S(CH,),, NR'®(CH,), can be
prepared from compounds of the formula XVIil, 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 XV1, 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 |, in the presence of

35  a palladium or nickel catalyst, preferably Pd(PPhy),, 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.



30 MW Assays MWP-13 selective inhibitors can be identified by screening
the inhibitors of the present invention through the MW fl uorescence
assays dewa@ni/bgds bel ow and sel ecting those agents w th MEFIE1NAE3X
inhibition 1C50 ratios of 100 or greater and potency of |ess than 100 nM
where MWP-X refers to one or nore other MW s. 35 Non-sel ective col |l agenase
inhibitors as used herein, unless otherw se nentioned, refer to agents

whi ch exhibit less than a 100 fold selectivity for the inhibition of MwW-13
enzyme WO 02/ 34726 PCT/ 1B01/01953 activity over MWP- X enzyrre activity or a
potency of nore than 1 efined b ults fromthe
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Fl uor escence readr I’l S Cl ta nmem I Ol’l are taken at
ti me ROandcan be prepared by treatment of a compound of formula XIX with a compound of formula G-B-

Y-A-XH, wherein X is O, S or NR'", in the presence of a suitable base, such as an alkali metal
hydride base, preferable sodium hydride, 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 I, which are basic in nature, are capable of forming a
wide variety of different salts with various inorganic and organic acids. Although such salts
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 sait is obtained.
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take a20d Salé}?jlscec%gw%otgnds and the desired alkali metal alkoxide together, and then evaporating the

resulting solution to dryness in the same manner as before. In either case, 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 [ 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 1Cs, 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



readi ngs are taken every fifteen mnutes at roomtenperature with a

Per Septive Biosystens CytoFluor Miulti-Well Plate Reader with the gain at
90 uni t swOhm3geer age val ue of fluorescence of the enzynepaniBhloassk are
plotted versus tine. 30 An early tine point on the linear part of this
curve is chosen for ICSO determ nations. The zero tinme point for each
conpound at each dilution is subtracted fromthe latter tine point and the
data then expressed as percent of enzyne control (inhibitor fluorescence
di vided by fluorescence of positive enzyme control x 100). Data is plotted
as inhibitor \ S are
defi ned asa?hgqg%ﬁg@ﬁ?gé qg%&%Palnhﬁg&ﬁgggiﬂ&E%ﬂﬁ163F§82E§9518L§?Q%ﬁat i's
50% of t herepuis fromyite NV AMPoRYcEIscengprEay s3ierabedsto"i BO1/ 01953 | nhi bi ti on

of Stromelysin 'ﬁgéb‘ﬂl'tytéf bl nagé mhﬂﬁfﬁsﬂtor lwmlé@ﬂése%ﬁ\ﬂm| Wi kAo rMNRne3,
stromel ysin-1) is activate 0-22 hours wth

p- ani nophedfy| -Therdeges ©f éﬂ’f@ﬂ“ﬁ'ﬂ é’f(af PRBYRHIE" M\@%Fﬂrfeﬁ?r@pmaunféd‘awgq g€k in 0.2
N NaOH) afocdhéntecin kil aivhel tIﬁBéef'ls)khlédJ Inf tax iadl evilstro@knowab ubirams diferdnhhdsby t or s

are diluted serially in assa 0. nNITRIS a, 10
T CRCI 2 aifeIB. DUTFBRIISER T OIS T St B st SRR RRER
mvt - - - *  12@etpiMproteinase ib@bipphd: - - -- > 1. 2 pM---, , 0.12 pM Furt her diluti ons
are made as necessary fol i i ni mrum of four 10

i nhi bitor concentrations formed in each assay. 25
pL of each condeman ecorlindant cellaganasedideastivatedt Witpiiireat Enaweneust ef IN@sBliack 96
wel | (POt&?{FEQd B, G #opgfr 0?%) Phsse-1 A% a ttgﬁcaf 'ré?a@thon%@@)ﬁevf&lowfﬁ@ rhtd: 15)99 pL,
final conc ations of inhibitor are the result her 1:4 dilution
(i.e. 30 pwpsm -per 08 ygf- collagsngre3 ping trypsin encbsoljamnaéft @re) '“CLJQa‘Bﬁa?ﬁk'O‘{rﬁo
enzyne, temk;é]’gl'u@ 050 mADNEs R @SivE i RBAY B HOMD R tryhsi)ioh s&BENEB/psiAO

i nhi bitor) e also prepared in 15 triplicate. Actlvated enzynme is diluted
to 200 ng/ﬁﬂmphség§§y buffer, 25 pL per well is added to appropriate wells
of the mcr Opl aSt@ek s!ﬂdﬂ@{s (ENZWINES IGHHGR ke @bdeOup i Hintelhglsal®siasyaridshdniilatgd r nL
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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/ml.

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 pM 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
pivL.

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 ICq, 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



An early time point on the linear part of this curve is chosen for |Csa
determ nations. The zero tine point for each conpound at each dilution is
subt ract edob2/amed he |atter tinme point and the data then pepIEESE3IaS
percent of enzyme control (inhibitor fluorescence divided by fluorescence
of positive enzynme control x 100). Data is plotted as inhibitor
concentration 30 versus percent of enzyne control. I1Cso's are defined as
the concentration of inhibitor that gives a signhal that is 50% of the
positive enzyne control WO 02/ 34726 PCT/lBOl/01953 [ nhi bition of Human 92
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30 pM ""(\'}'olﬁloQMs'\ﬁg'tﬁeQm@w@j\échemé‘ 0.03 pM etc.). A blank (no enzyme, no
i nhi bitor) and p05|t|ve enzyne control (mnthlﬁgz no inhibitor) are

al so prepared|F?mMT?pFPéMfé*1A@MF“§ﬂ@& SHZA diluted to 100 ng/nL in
assay buf freftherZfiutihs RS maed bs heceastale tbildvang 2@; @mrmnemat e\ wielrus of fotrhe

m cropl ate. Final enzyme concentration in th . 99 U%feg% 27 nM .
A five mvIHRT FRACEUIAIYR file S R PEYI AT P c?ﬁrf‘%ﬁ“e u'b%% Pa?é v 29
(Mca- Rso- leehbeargtrohwhﬁpaddeé\ltcamé{rogtewg oﬁ sbldikl astvel U-potiassaynidnififrerlate.o 20 pM
2 i nar adedye Bohedhl FareR 0 o oRaPaeBilioat iy o e R bk 2 G
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Por Sept i va BBy E0 dnboe b B ool TR b & RHGEE WK e Bai n at
90 units. tmﬂaﬁaverage value of fl uorescence of the enzyne and bl ank are
plott %ﬂ Versus Atclivrg?ed enzyme is diluted to 100 ng/mL in assay buffer, 25 ul 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 uL 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
CytofFiuor Multi-Well Plate Reader with the gain at 90 units.
The average value of fluorescence of the enzyme and blank are plotted versus time.
30 An early time point on the linear part of this curve is chosen for [Cg, 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. [Cs's are defined as the concentration of inhibitor that

35 gives a signal that is 50% of the positive enzyme control.



An early time point on the linear part of this curve is chosen for |C50
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percent of enzyme control (inhibitor fluorescence divided by fluorescence
of positive enzynme control x 100). Data is plotted as inhibitor
concentration versus percent of enzynme control. 1C50's are defined as the
concentration of inhibitor that gives a signal that is 50% of the positive
enzyme control. 35 Inhibition of MW-13 WO 02/ 34726 PCT/1B01/01953 Hunan
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addition of 50 ubL of diluted substrate y|e1d1ng a final assay concentration of 3 pM 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 chasen 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. 1Cy,’s are defined as the concentration of inhibitor that

gives a signal that is 50% of the positive enzyme control.
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i nhi bi t or sPBPPARYH APOSEYSe IR PO S\‘Pztyi“faag% U F%AY reﬁe& U was
col l ected gigicafeg the tine at which collagen degradatl on was occurring and
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medi um Was% %a nzynme source. IL-1 Induced Cartil age Col | agen Degradati on

From Bovi n Cartil age
A five mM dimethylsulfoxide stock solution of substrate (Mca-Pro-Leu-Gly-Leu-Dpa-

Ala-Arg-NHb») is diluted in assay buffer to 20 pM. The assay is initiated by addition of 50 uL of
diluted substrate yielding a final assay concentration of 10 pM substrate. A O 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 ICsg determinations. The O
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. |Csg'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




Thi s assay uses bovine nasal cartilage explants which are cormmonly used to
test the efficacy of various conpounds to inhibit either IL-1 induced
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nasal cartilage is a tissue that is very simlar to articular 30 cartil age,
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articular cartilage, (2) is readily available, (3) is relatively
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outlined above  in Var t| on unt a ndi_t ] oned
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i ncubat i o3 @ a8 BES sol ution is removed. Aliquots (50 i) of the
PBS/ t ”gpsi n sol uti on and t he prladeoditm MMP-13 Assaypoi nts (days 6 and 12) are

Eoglr gg fgf‘lr ﬁ'e%?g/gggggegg{ mﬁ%éﬂelee%v.tﬁ% £k 9@3@{&@ (red Caw?i&éﬁfb ggggt o
f ?/om yP Barrett, Anal. Biochem., 99, 340-345 (1979)) and used to prepare 96 wel| p\ates containing

radiolabeled collagen films (Barbara Johnson-Wint, Anal. Biochem., 104, 175-181 (1880)).

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 scintiliation 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/ml 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).



25 each data point and the average cal cul ated for each triplicate. The data
is then expressed as a percent of the IL-1 al one average val ue and

pl otted. Wie2/s4220 is determned fromthis plot. In this pariBtioes’ the
time course of the experiment is shortened considerably. The addition of
trypsin for 48 hours after 12 days of IL-1 stinulation likely rel eases any
type Il collagen that has been damaged by col |l agenase activity but not yet
rel eased fromthe cartilage matrix. In 30 the absence of IL-1 stinulation,
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containing collagenase activity and inhibitors of varying selectivity. The cartilage conditioned

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 IL-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 1L-1
stimﬁlation.
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



IL-1 Media DVEM + 1L-1 (5 ng/m) Drug Dilutions Make all conpounds stocks
at 10 mMin DVSO. Make a 100 uM stock of each conmpound in DVEMin 96 well

pl at e. Stvooe2/8412d r eezer overni ght. The next day perform sepei/aBoi@idsati ons in
DVMEMwith IL-1 to 5 uM 500 nM and 50 nM Aspirate final wash fromwells
and add 50 ul of conpound from above dilutions to 450 ul of IL-1 nedia in
appropriate wells of the 48 well plates. Final conpound concentrations
equal 500 nM 50 nM and 5 nM Al sanples conpleted in triplicate with
Control and IL-1 alone sanples on each plate. WO 02/ 34726 PCT/ 1B01/ 01953
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| ess t han
di f f er ent i abersefit etthe (it %loftecﬂmaﬂﬂae Yhiee amslrpio@e% TNM@scslS é¢femﬂﬁm¢§r0m®1ep|@r oup of
preferred conpounds possess sel ectivgg§ddvity towards MWP-13 over MWP-1.

Anot her preferred group of conpoundS possess se| ective activi t?/ t owar ds
MVP- 13 over The experimental set-up is the same as outlined above in Variation 1, until day 12.

On day 12, the conditioned medium from each well is removed and frozen. Then one m! of
20  phosphate buffered saline (PBS) containing 0.5 pg/mi trypsin is added to each well and
incubation continued for a further 48 hours at 37°C. After 48 hours incubation in trypsin, the
PBS solution is removed. Aliquots (50 wi) 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 IC, 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 cartilage 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-



MWP-1 and MWP-12. For administration to manmal s, including humans, for the
inhibition of matrix 25 netall oproteinases or manmal i an reprolysin, a
vari ety ofoomswednti onal routes may be used including oraPCT/pEmentsar al

(etc.., intravenous, intramuscular or subcutaneous), buccal, anal and
topical. In general, the conmpounds of the invention (hereinafter also known
as the active conpounds) will be adm ni stered at dosages between about 0.1

and 25 ng/ kg body wei ght of the subject to be treated per day, preferably
fromabout 0.3 to 5 ng/kg. Preferably the active 30 conpound will be
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di luent first
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 compoqnd 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.




rendered isotonic. These aqueous solutions are suitable intravenous

i njection purposes. The oily solutions are suitable for intraarticular,

i ntranusond ar3€ged subcut aneous i njection purposes. The prpepaatiea of al

t hese solutions under sterile conditions is readily acconplished by 25
standard pharmaceutical techniques well known to those skilled in the art.
In the case of animals, conpounds can be adm nistered intranuscularly or
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For administration to mammals, including humans, for the inhibiton 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



20 by standard pharnmaceutical techniques well known to those skilled in the
art. In the case of aninmals, conpounds can be adm nistered intraorbitally
at dosagavoewai7ge of about 0.1 to 50 nyglkg/ day, advantagerpOBiBO101953t0 10
ng/ kg/ day given in a single dose or up to 3 divided doses. As with the
other routes of administration and correspondi ng dosage forns described
herein, dosage forns intended for oral adm nistration are also suitably
formul ated to provide 25 controlled-, sustained-, and/or delayed rel ease
of the active ingredient. Typically, these would include del ayed-rel ease
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intravenous use) a sterile injectable solution of the actlve ingredient is usually prepared.

Solutions of a therapeutic compound of the present invention in either sesame or peanut oil arin

20  aqueous propylene glycol may be employed. The agueous solutions should be suitably adjusted
and buffered, preferably at a pH of greater than 8, if necessary and the liquid diluent first
rendered isotonic. These aqueous solutions are suitable intravenous injection purposes. The
oily solutions are suitable for intraarticular, intramuscular and subcutaneous injection purposes.
The preparation of all these solutions under sterile conditions is readily accomplished by

25  standard pharmaceutical techniques well known to those skiled 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 orup 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 suspensi‘on 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, dichlorotetrafiuoroethane, ~carbon



O ONON A mxture of 4-(4-[1, 3, 4] oxadi azol - 2-yl - phenoxy) - phenol (0.90 g,
2.5 mmol ), 5-Brono 5-(2-ethoxy-ethyl)-pyrimdine-2,4,6-trione (1.0 g, 3.6
nmol ), 1Ve062/847a¢abi cycl o[ 4. 4. 0] dec-5-ene 15 bound to poPgRBMANES3
crosslinked with 2% DvB (PTBD, Fluka, 2.4 g, 6.1 mmol) and 11.7 nL of
acetonitrile was shaken at 23C for 24 hours. The m xture was diluted with
30 nL of 25% acetic acid in nethanol, filtered, and the solids were washed
twice with nmethanol-acetic acid. The filtrate was concentrated in vacuo
and purifi ed by radi al chromat ography (2:1 to 1:1 hexane-ethyl acetat e)
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As with the other routes of administration and corresponding dosage forms described

herein, dosage forms intended for oral administration are also suitably 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 (d) and



15 139 nmmo)) at OC. After warmng to roomtenperature, the m xture was
stirred for 48 hours, filtered, and the solids were washed with water,

t hen et havQ 02/bwgm6 hexanes and dried in vacuo, afforidng 2BCTIRN/01953

5- brono- 5- (2- et hoxy-ethyl )-pyrimdine-2,4,6-trione. '"H NVR (CDCl 3): 8.37
(bs, 2H), 3.53 (t, 2H, J = 7.0 Hz), 3.35 (g, 2H, J = 6.5 Hz), 2.99 (t, 2H
J =7.0 H), 1.05 (t, 3H J =6.5 Hz) ppm Ms (mz, APCl): 468.2 [MH +. 20
5- (2- Et hoxy-ethyl)-pyrimdine-2,4,6-trione Sodiumnetal (8.6 g, 0.38 nol)
was added to ethanol (375 nlL), and the m xture was stirred at anbi ent

tenperature until honogeneous. Diethyl. |l onate (60 g, 0.38 nol) wa
added, foll ow@dfef?yefls%g%&%%U‘%PM‘PC%F‘H%? fr@@?tﬁ"a %E‘“pﬁg%o@’eﬁ’o?df?‘ef/&m%?o$°fm
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to a mxtur ea}gg &5 Wﬁek%wgg?fu@'aﬁmfeﬁeé%g %(St\lﬁg'énﬁghlyiocﬁm%nﬁ'df) 'heéhr%%tg r?%h of
1%. 2 g of soedifersntarediahn virbhat6@ephylpegbrmedtusmndRY63 nun sdice @ agy ewepstedddeet, and
the resultin ' r [ 0 i i ent
t enper at u!r; e, n%ﬁ@rrxﬁrﬁsﬁ?\gﬁé\?\é@o? ;é @%@E&%@@EQ hgﬂﬁ?ﬂﬁbﬁ? %ﬁg%flag\lnget Fﬁ%ﬁ/lﬂgb
hydr ochl ori c28@5°¢. sl nAniagHeous xeacheseere funaaderj anplisogeniatipseiraiy for seeenieree and
the combi ned, Qf gaphsmib@YiEES WekntHibed: RYREd PRALMELS Il vadlEmédNa 2R3 )rotadO
filtered and concentrated in vacuo, affording
5- ( 2- et hoxy- 8YaRPIr W@F P$Rddi ne- 2, 4, 6-trione as a colorless solid. WO
02/ 34726 PCT/ 1B01/ 01953 Exanple 2 Example 1
N-(4-{4-5§-(2-Ethg - - -tri 0xo- ] ] - pheno
xy}- benzyl) - pr opFe® , oW ng
t he procedur ed@drioneied for the preparation of Exanple 1, N-[4-(4-hydroxy
phenoxy) - benzyl ] - pr opi onam de,(0.13 g, 0.47 nmmol) was reacted with
5- br ono- 5- ( 2- et hoxy- et hyb).- pyri mai ne-2,4,6-trione (0.13 g, 0.48 mol),
1,5, 7-trazabi cycl o] 4. 4. 0] deg§- 5- eéhe_bo t@wH,pol ystyrene crosslinked with

2% DVB (PTBD, Fluka, 0.31 gy_an of ac@i tri ij
O \ l
N/N

A mixture of 4-(4-[1,3,4]oxadiazol-2-yl-phenoxy)-phenol (0.90 g, 2.5 mmol), 5-Bromo-

5-(2-ethoxy-ethyl)-pyrimidine-2,4,6-trione (1.0 g, 3.6 mmol), 1,5,7-trazabicyclo[4.4.0]dec-5-ene
15  bound to polystyrene crosslinked with 2% DVB (PTBD, Fluka, 2.4 g, 6.1 mmol) and 11.7 mL
of acetonitrile was shaken 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 in 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 4]oxadiazol-2-yl-
20  phenoxy)-phenoxy]-pyrimidine-2,4,6-trione as a colorless solid. -
'H NMR (CD,0D): 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 (t, 2H, J = 5.5 Hz), 3.42 (g, 2H, J = 7.0 Hz),
2.58 (t, 2H, J = 6.5 Hz), 1.15 (t, 3H, J = 7.5 Hz) ppm. MS (m/z, APCI): 496.3 [M-H]".
4-(4-[1,3,4]Oxadiazol-2-yl-phenoxy)-phenal
25 A mixture of 2-[4-(4-Methoxy-phenoxy)-phenyl}-[1,3,4]oxadiazole (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-[1,3,4]oxadiazol-2-yl-phenoxy)-phenol as a

colorless solid {(0.91 g).
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N-(4-{4-[5-(2-ethoxy-ethyl)-2,4,6-trioxo-hexahydro-pyrimdin-5-yl oxy]-pheno
xy}- 10 beoays472¢r opi onam de (0.060 g) as a col orl ess sol PAT/THIH/ONER
(Ch3OD): 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 (qg,2H, J=7.5 Hz), 1.14 (m 6H) ppm M (mz, APC):
468.3 [MH -. N [4-(4-Hydroxy-phenoxy)-benzyl]-propi onamde 15 A mxture
of 4-(4-Am nonet hyl - phenoxy) - phenol (0.10 g, 0.47 mmol), MWP-resin

(pol ystyrene bound; t 0 1.9
mL of acetonitril eHl\kv{/gE (%é@e@ﬂ ﬂ%pér %ﬁ@oﬂi C%ISHS)i aga %2%@6%@2&@39
mrol ) and shakeRHf.or 9.24zh 687 ¢d, 28t J ¥ 601z} BRiper at ur e. After filtration of the
resin, the filtrate anol  and was treated with
2 n of 1 MIlithiu ’ he m xture was shaken 20
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5brom)5 2- et hox di tri ).
1,5, 7- traz(gbl cycl om4ﬁ§fagi:é é4@§]é'118g8 (?3[&{ gH j ? %Z@?’eﬁg‘”‘g?%ssﬁgﬁ{g@ ‘\)M th
2% DVB ( PTBD, 7PIH;ké 85(s. 561) g)m aMa (rp/iz0ARRL): 8§0. %b\@ﬁml trile, affording

4-{4-[5- (2- et hoxy- iyl 5. & dindiy lefhy % mh@%@flx@rt&bngy“ m d' n- 5 yl OXy] phenoxy}
-N- net hyl - benzam i d.

7.79 (d, 2H, J = 9T@a|q2>)ture-;>f (ztaoxyzqr.qmyl ‘pymmgmgzﬁzs)—tnor@ (§§8@d1392p.|n0l2]and ?@ 5
Hz), 6.90 (d, LaHNatdr wasgachd!'ilMsoaiurﬁlw Qr{mde?é‘d)lut@n F14D. rﬁ.)"dﬁal br031|r(é2(7(2CInL 2b2 o) =

7.5 Hz), ?Zﬁ 2}1%5 | 5))? 46 é\?tf N%/zH]nmg tﬁroom tempergF)e the mnﬁurg: was sH’red for 48 hoursHZ)

ppm M (
4- ( 4- Hydr oxy- fiteexoany) thé\satigs tyge- mnaamm@t&othm athert thee hefanes and dried in vacuo,

(0. 15 n, 1 o R A Eape ot S otdn S B inkt ) 27 0C wae added
'H NMR (CDCl,): 837(bs 2H) 3.53 (1, 2H, J = 7.0 Hz), 335(q 2H, J = 6.5 Hz), 2.99
(t,2H, J = 7.0 Hz), 1.05 (t, 3H, J = 6.5 Hz) ppm. MS (m/z, APCI): 468.2 [M+H]".
20 5-(2-Ethoxy-ethyl)-pyrimidine-2,4,6-trione
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 bromoethyl 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,50,),
30 filtered and concentrated in vacuo, affording 5-(2-ethoxy-ethyi)-pyrimidine-2,4,6-trione as a

colorless solid.



met hyl chl orof ormate (0.084 ni, 0.10 g, 1.1 mmol ). After stirring for 15

m nut es, excess nethylam ne was added via a sparge tube, and stirring was
conti nuedw®02/34I@ mi nutes. The mxture was diluted wth waCEIBo1®9Bact ed
three tines with ethyl acetate, and the conbined organic phases were dried
over Na2SO4i filtered and concentrated in vacuo, affording 1 4-(4- 20

Hydr oxy- phenoxy) - N- net hyl - benzam de as a colorless syrup. "H NWR (CDCI 3 ):
7.70 (d, 2H, J = 9.0 Hz), 6.87 (m 6H), 2.96 (s, 3H ppm M (mz, APC):
244.2 [MH'. Exanple 4

5-[ 4- (4- Am nonet hyl - phenoxy) - phenoxy] - 5- (2- et hoxy-et hyl ) - pyri m di ne-2, 4, 6-
25 trione H OyN O OCH3 HN NH2 O O HEXEMBleithg the procedure outlined for
the preparation of NEXUBL@-Elhoxd=ctifli)ad, 6.848%b MekahyiIRe Bl mPNRBB) -phBhok91-J.
3.32 mvol ) was reacted wth 5-brono-5-(2-ethoxy-ethyl)-pyrimdine WD

02/ 34726 PCT/&%&%M—% 6-trione (0.95 g, 2.4 mol),

1,5, 7-trazabi cycl o[ 4. 4. 0] dec- 5 en&i bound to polystyrene crosslinked with
2% DVB (PTBD, Fluka, 2.22 g) nﬁ/ O of ac/e{\onltrlle affording 5-[4-(4-
am nonet hyl - phenoxy) - phenoxyj - 2- et hylGHspyri m di ne-2, 4, 6-tri one
(0.180 g) as a colorless solidNaf purification by reverse phase HPLC. 5
"HNWR (CD3CD): 7.41 (d, 2H, J = 9.0d&z), 7.00 (d, 2H, J = 9.0 Hz), 6.95
(d, 2H, J = 8.5 Hz), 6.87 (d, 2HOJ 9.0 Hz), 4.08 (s, 2H), 3.60 (t, 2H,
J =6.5 Hz), 3.42 (g, 2H, J = 7.5 Hz) 57 (t, 2H, J = 5.5Hz), 1.14 (t,
3H, J = 7.0 Hz) ppm M5 (mz, APCl): 4 [ MtH] +. Exanple 5
N-(4-{5-[5-(2-Ethoxy-ethyl)-2,4, 6-trioxo\hexahyd ro-pyri mi d i
-5-yloxy]-pyrid i n-2- 10 yl oxy}-benzyl)-Qcetamide HOCH3 Y NHNONO O

NH
\Fo
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-trazabicyclo[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
(9,2H, J=7.5 Hz), 1.14 (m, 6H) ppm. MS (m/z, APCI): 468.3 [M-HJ".
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 propionyl 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



~= O CH3 Following the procedure outlined for the preparation of Exanple
1, N[4-(5-hydroxy pyridin-2-yloxy)-benzyl]-acetamde (0.25 g, 0.97 muol)
when treaved2sd7eh 5- br ono- 5- (2- et hoxy-et hyl)-pyri m di ne- 2C@tondsane (0. 20
g, 0.80 mm)), 1,5,7-trazabicyclo[4.4.0]dec-5-ene 15 bound to pol ystyrene
crosslinked wth 2% DVB (PTBD, Fluka, 0.77 g) and 4 nL of acetonitrile,

will afford
N-(4-{5-[5-(2-Ethoxy-ethyl)-2,4,6-trioxo-hexahydro-pyrimdin-5-yloxy]-pyrid
i n-2- yloxy}-benzyl)-acetam de. Expected M5 (mz, APClI): 455 [MH -. The
fol |l ow ng conpounds were repared accord| ng to the rret hods of Exarrpl e 1,
substituting the 4dfdek : 3. B¢tpoxp-he ‘ et e.
WD 02/ 34726 R{;TM%@&,{ 3 TABLE 9 EXAI\/PLE STRUCTURE I\/[]_ECULAR APCI VB
(M-H +  NUMB 0 H,0 460.491 0~/CH3 HN O OO0 7 0 HO CH,
460.491 461.1 HNO f O _8 H @ 441.445 442.1 o01--/CH3 HN O O O N JCH3
o | 211 9 (O 452.427*(53. V0 5" >cn

Following the procedure outlined for the preparation of Example 1 4-(4-hydroxy-
5  phenoxy)-N-methyl-benzamide (0.14 g, 0.58 mmol) was reacted with 5-bromo-5-(2-ethoxy-
ethyl)-pyrimidine-2,4,6-trione (0.16 g, 0.58 mmol), 1,5,7-trazabicyclo[4.4.0]dec-5-ene bound to
polystyrene crosslinked with 2% DVB (PTBD, Fluka, 0.40 g) and 2.0 mL of acetonitrile,
affording 4-{4-[5-(2-ethoxy-ethyl)-2,4,6-trioxo-hexahydro-pyrimidin-5-yloxy]-phenoxy}-N-
methyl-benzamide (0.040 g) as a colorless solid.
10 'H NMR (CD,OD): 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, APCI): 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 mL, 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-HJ".
Example 4
5-[4-(4-Aminomethyl-phenoxy)-phenoxy]-5-(2-ethoxy-ethyl)-pyrimidine-2,4,6-

25 trione

H
N O

© T
Y O CH,

HN NH,
o——<: >—o—<: :>—/
O

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-



oo 001 Q;, HO _ N \NW 02/34726 PCT/1B01/01953 TABLE 1 EXAMPLE
STRUCTURE MOLECULAR APCI MS [ MtH+ NUVBER WEI GHT 10 CCH3 451.443 452.1 0
0 HO ®eosd0-a HO N\ N 413 414.2 11 HO N O CH3 MEZIBHNIB3& O f
(r) 12 CCH3 450.455 451.1 00 rH r- o 00 HO > “\NCH3 455.472 456.1
1370~N 0 0-j CH4 H HN N

2,4 6-trione (0.95 g, 2.4 mmol), 1,57-trazabicyclo[4.4.0]dec-5-ene bound to polystyrene
crosslinked with 2% DVB (PTBD, Fluka, 2.22 g) and 11 mL of acetonitrile, affording 5-[4-(4-
aminomethyi-phenoxy)-phenoxy]-5-(2-ethoxy-ethyl)-pyrimidine-2,4,6-trione  (0.180 g) as a
colorless solid after purification by reverse phase HPLC.

5 'H NMR (CD,0OD): 7.41 (d, 2H, J = 9.0 Hz), 7.00 (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 = 6.5 Hz), 342 (q, 2H, J = 7.5
Hz), 2.57 (t, 2H, J = 5.5Hz), 1.14 (1, 3H, J = 7.0 Hz) ppm. MS (m/z, APCI): 414.2 [M+H]".

Example 5
N-(4-{5-[5-(2-Ethoxy-ethyl)-2,4,6-trioxo-hexahydro-pyrimidin-5-yloxy]-pyridin-2-

10  yloxy}-benzyl)-acetamide
H
N

™ 04<N_.\>—o‘®—:
© — HN
=0

CH,

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-H]".
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



001l O 14 (CH3 427.417 428.1 00 N~o ONOO HzZN 15\ OH 485.501
484.2 [MH- O( H Ni O Il HO-~\ tJ W 02/34726 PCT/ 1B01/ 01953 TABLE
| EXAMPLEBVGIRRICIURE MOLECULAR APCI M5 EMHH] + NUMBER WEI GPIT/IHOG/04 €83
462.482 463.1 00 No OO' HO O o SCH3 H17 0 N o CH3 441.445 442.1
OH HNV NCH3 OO0 O0O018 OHO CH3 455.472 456.2 N O/ H3Q vy

TABLE 1
EXAMPLE STRUCTURE MOLECULAE’VAPCI MS [M+H+
NUMBER WEIGHT
6 H 460.491

w?%

7 O 460.491 461.1
% {} ﬂ

8 “ 441.445 442 .1

9 ( 452.427 453.0

N—N

>

N




HNNCH3 OOO- O19 o No cH3 451.44 452.1 HN O\1 O11 20 0y NHO
OH3 451.44 452.2 HN C N 495.496 496.2 21 0\ /NOCH3 -~ HNNON OOO
N-CH3 ChnBoa23452d¢1 o cH3 449. 467 448.2 o-/ [MH- HN O O PeT/1RV1MDNB2/ 34726
PCT/ 1B01/ 01953 TABLE | EXAMPLE STRUCTURE MOLECULAR APCI M5 [ MrH + NUMBER
VEEI GHT 466.454 467.1 23 p Ho CH3 HN NNN O O O O- CH 465.467 466.2 24
p Ho CH3 HNNip O- 0o-O OCH, 25 p HO CH3 478.481 1 OO\ O

TABLE 1
EXAMPLE STRUCTURE MOLECULAR{APC! MS [M+H]+
NUMBER WEIGHT
10 <0H3 451.443 452 .1
)
0
R o
o= % Q
Y
N
11 oMo o 413 4142
0
HN% NH,
-
o}
12 (CHB 450.455 451.1
o]
0]
N o
O:<N o/©/ Q
H 0 N
A\
.
13 oMo o 455.472 456.1
Y /v?\/o o S
HN N—
T o0/
Q
14 (CHa 427.417 428.1
(0]
(8]
N o
O% O/O/
H 0 (o]
H,N
15 (CHB 485.501 484.2 [M-HI-
(o]
O
LS o
oL AT
H o l SN
o
"1
|




26 OHp CH3 441.445 442.2 HNp O& O NHz 0 27 OH o C H3 451.443 452.2
HN/N OONN p 28 OH O CH3 450.455 451.2 O- HNp OO \N-NH 29 H cH 481
. 531 482W0 0tyd2€© O~ , HN/ IS O- &/ ON ~ CH WO 02/ 3B¢P8B01/01953

PCT/ 1B01/ 01953 TABLE 1 EXAMPLE STRUCTURE MOLECULAR APCI M5 (M+rH + NUMBER
VEI GHT 30 oyN o cH, 465.51 466.2 o~ HN -ff O 31 Oy o CH3 452.512 453.2

HN O o~CH3 466.539 467.2 32 o\ /NH-~" HN O 0- 33 o~ o CH 3 469.499
470.2 O
TABLE 1
EXAMPLE STRUCTURE MOLECULAJAPC! MS [M+H]+
NUMBER WEIGHT
16 (CHJ 462.482 463 1
o
o)
N o
~ AT
N % >s7°
07 “cn,
17 H 0 CH, 441.445 442 1
OYN o—/ H
HN N—CH,
o—{i :>——o—< :>———<
o o)
18 o 'I:J, o CH, 455.472 456.2
Y O—/ H30\
HN N—CH,
0 o
19 e o 451.44 4521
° WN}O\/O_/
HN 0
d o < >‘° < > (\\\\,\N
20 H 0 CH, 451.44 452.2
o
HN N
! O——< :)—O—'< :H\\(\)
21 OYH o 495.496 496.2
HN — N~
(@] O—@‘O OJ\N/CH:;
Sn,
22 H o 449.467 448.2
OYN o) , -
[M-H]
HN -~
-0
| 0 ~




HNOo O~CH3 O34 o No CH 3 451.443 452.1 y H HN- NO O. o NIN 35
0 HO 464.482 465.2 NO-1 HN- NO-N OO\ / f 36 ~~ o CH3 464.482 465.2
0-' H3C MOBE/MN7IO 02/ 34726 PCT/ 1B01/ 01953 TABLE 1 EXAMPLECBTRUWGTSRE
MOLECULAR APCI MS [ MtH + NUMBER VEIGAT 37 O N O CH3 414.419 413.2 [MH"'
HNp O--& O0OH 38 Co 480.481 481.1 HNNNoO O Oo~ CH3 39 oyb o CH
497.553 498.2 HN \ \ N H3 CH3 40 Oy o Ja i, 497.553 498.3

TABLE 1
EXAMPLE STRUCTURE MOLECULAR{ APCIMS [M+H]+
NUMBER WEIGHT
23 o R o CcH 466.454 467.1
O—/ ’
HN /N\N
o——<: :>—o——< :}——< I
(0] OJ\CHJ
24 oo B o CH 465.467 466.2
i}/v?\/o /0
HN N
OO
© CH,
25 oo N o CH, 478.481
e o/
HN
O
o}
. 442.2
26 o Irjl o CH, 441.445
e o~/
HN
oS
0 NH,
0
443 452.2
27 o ﬁ o CH, 451
Yo/
HN /=N
OOO N
o) =N
‘ 450.455 451.2
28 o }:} o CH,
Y o—/
HN =~
O"‘<: >—O-“<: >—<\ ]
29 H on 481.531 482.2
0] N (@]
YT?VOJ ’
HN —
VA
-0
V) ’Q Nél\CH]




o NoH 41 H 467.504 468.2

HN- - N-0y

NOs 42 Op CF~ 483.526 484.2

HNN O HCH3 C~t WO 02/34726 PCT/1B01/01953 TABLE 1 EXAMPLE STRUCTURE

MOLECULARVAPIZS47ME [ MrH] +

NUMBER WEI GHT 43 O H 0 485. 498rdBB@/ING-/ vy

I-NOHCOCH3 O 44 ob o CH3 495.537 496.2 HOOO-O-NH O45 o No CH3

497.553 498.2 vy o-|

HN O 0 &0-0-\ CH3 OH3 46 o N O CH3 469. 499 470.3

0--~ 0 HN - NO O CH
TABLE 1
EXAMPLE STRUCTURE MOLECULAR| APCI MS [M+H]+
NUMBER WEIGHT
30 H CH, 465.51 466.2
OYN (o] o_/
HN
eV
[¢]
—N
31 o H o CH; 452.512 453.2
o |
HN
e vae
o]
32 o 0 CH, 466.539 467 .2
Y o/
HN
-0-O
[¢]
33 k] o CH 469.499 470.2
(0] O_/ 3
HN
0] o]
0 /\:/\ C Y
ja—
(¢]
451.443 452 1
34 O H 0 CH,
o—/ !
HN N
N/
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35 0 n o _/0_13 464 48
Y 0 o
HN I/\I\N
O~—<: :)——O—<: :)—( }
o /
36 o H o CH, 464 .482 465.2
o—/ HiG
0] O
o




47 p Ho CH3 467.504 468.2 y 0--/ HN'S-) p ON 48 Oy o CH, 462.466 HN -
~ 00O/ 49 Oy O H3 CH3 466.454 467.1 HN o O 0O NON WD 02/ 34726

PCT/ 1BO1V0A953i72T ABLE | EXAMPLE STRUCTURE | MOLECULAR APCl PVBIEVIi]S3 NUVBER
WEI GHT 50 Oy o O/ CH3 CH3 480.481 HN - NN p O\ f O\ p~ CH3 51 Oy o C
H3 450.455 HN O p 011-0-0-NiD 52 py p CH3 464.482 465.1 0--/ PH, HNN O
\ iN53 0\ / o C478.509 479.1 0-/ CH3 CH3 HN - / N H3 450.455 54 Oy 0 O

HN - ~N O\ O\ \ NH55 0b o CH ~HH 470.486 471.1 O0-/ NCH3 HN 1J-1
TABLE 1
EXAMPLE STRUCTURE MOLECULAR; APCI MS [M+H]+
NUMBER WEIGHT
37 H 414,419 413.2 [M-H}
0. N_ _O CH,
Y o
HN
-0
o OH
38 O%I/:?ovo_jcm 480.481 481 1
HN -
o0~
0 0
CH,
39 fo) \}:?O\/O_/CH: 497553 498.2
HN
SoSR oSy
o ‘r:J{A<_<CH3
CH,
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O 56 Oya p CH3 498.54 499.2 fNioEz 57 496.525 497.1 OOICp 00 HN a a
N~ O-1i 0 WO 02/34726 PCT/1B01/01953 CLAIMS 1. A conpound of the formul a
O R HEN X¥@w0¥3478 G ONO1 H wherein Ais optionally sPOBIBLGOISd

(C6-Cl0)aryl or (C,-Cl0)heteroaryl; 5 Bis optionally substituted
(C6-Cl0)aryl, (C3 C8)cycloal kyl, (C,-C10)heteroaryl, (C, -Cl10)heterocyclic,
(Cs Ct0)aryl-(C, -C4)al kyl, (C3 C8)cycl oal kyl -(C1-C4)al kyl,

(C1- C10) het eroaryl - (Cl-C4) al kyl
wher ein each of the aforesaid

or (C -C')heterocyclic-(Cl-C4)al kyl;
(C3 C8)cycl oal kyl or (Ci1-C10)heter ocycl iC

may optiognally contain one or two double bonds: \AM@% be
i ndepengently optionally substitut eﬁ& gny of the ring carbon 10 atons
capabl ef of f.orm ng an additi onal bon y one or two substituents .
i ndepen Hent | v selected. fraom E. B N—CH: (C1 f‘/l\ ! lr\ylL1
(C -C4) J@foMpQEOﬁI kyl, (Cl1- ﬁéumnfﬂmor oal koxy, M@EEC(M}\E RBRMIS [N+ (| C3
C8) cycl pal k Igéy X is selected fromthe group C@EI% i hg of oxygen, >C=0
sul fur, >'§t%‘,3 SEO, >NR10, -CHZO -OCH2 , -QH2S-, - 2(SO) , -CH2SQz
- SCH2- , ;a-%%% SORCHZ——L-NCREGHHC - Rt ~HNCREG) | S0z
and -SO-[N(‘?&O)]L oYms csele d fromthe group éor‘mst ng oAf a bond,
oxygen, | sul fur, 0, >NR12 - , -CH2O} -OCH2-, -ChHRS-,
-CH2(S=D -, -CHZ , -SO2CHZ, -[N(R12) ] CHzZ ,
-CH2[N(R12)] -, - - -S02 and -SOR[N(R12)]-; Rl is
hydr ogep, (R2)2n+1 (C?am (C3- cyQ aIICng wherein spid (C3
C8) cycl pal kyl may 20 also optionally beosubstl tuted by one to two
substityents ind amanripn'r Ly selected fromhalo (C1- A Bl kyb
(C, - Ca) bl kefd1 kynyl F4R3-, R3- O, perff‘%?%?o - ca) Bfoxy,
OO\
o]
a5 H 497.553 498.2
OYN o OJCHJ
HN o
oA J\h
O E‘ G,
CHy
46 o j?o\/o—/cw 469.499 470.3
N
100"
0}
47 N CH, 467.504 468.2
O%OJ
HN S
\
008
48 o %O o 462.466
49 5 CH, 466.454 467.1
%OJ s
HN O




R3- (Cl- C4) al kyl
R3- ( C=0) - ( NR4) -
R3-S-, RO BBy

and (R3)2N-(C=O 25 n is an integer fromone to ten;

-0, R3-(CO0-0,

R3- (SC2) - (NR4) -,
§ R3-(S02)-, (R3)2N(SR)-

(R3) 2N- (C=O) -
R30- ( C=0) - ( NR4) -

O, -NO2,

(R3) 2N-,

(R3)Z N-(C=O-(NR 4) -
-CN, R3-( C=0peT/18R3/00953C=0) -
each R2 is

i ndependently selected fromthe group consisting of halo, (Cl-C4)alkenyl,
(C1-A4)al kynyl, R3-, R3-O, perfluoro(C, -C4)al koxy, R3-(C=0 -0-,
(R3)2N-(C=O0 -0, -N®2, (R3)2N, R3-(S02)-(NR4)- (R3)2 N (C=0) -
R3- (C=0) - (NR4) R30- ( C=0) - (NR4) (R3)2 N—(C—O) (NR4) RBS- R3(S:O)-
R3- ( SCZ- & R TTpt nore
30 than three of said R2 substrtueMBLEa*y be ot her than hydrogen an any
one car bon atomof said -(Camgroup can contain only one bond to g
het er ogtom—whererTTa car Do _at om or any two RZ_W0 027 34726 PCI7 1BOjL/ 01953
groups |nE¥ABRLE dken t oget h&FRUCTHREhe car bons |MOUGHTLAR| AR M M+Hit hched to
form a |f quiudeRk tjen nenbered ring; each R3 is|ingapandegnt|y sel ectefd from
t he grdup consi gt ng of hydrogen (C -CA)alkyl, (C6 Clo)aryl, (C3
C8) cycl Par ke ([C- Co) Net emag and (C-C,0) helseroecydl yI; wherel nj each R3
5 may he opti onaIP 7% carbon|{atom abl g to support gan
addi ti gnal substjit hreg_substitutents |per al kyl nojety or
by one |to three [subsi]i ttit€ ngy/ ﬁndependently selected fromthe
group gonsi sting of Kal o, ‘ay &Nj (G, - C4)al kyl,
(C1- C4ﬂal kOxy, (|C, -C4)al kyl - [(Cl C4) al Kyl12-N-, (@6-C o)aryl.
( C3- C8)|cyclmal kW o. (I€ -G 0) het ernparyl and (C, - @50yhet erocyclyl; wherein
said ({3 C8)cycljoalkxyl fand 6—(/C,-C, 0) heterocrclyl may |al so optionally be
substi tjuted by gxoHN ei r=sai d ( & 0)heteroaryl and .
(C, -C, a) heterocyclyl YoRt | gmaP 1t be ituted on dany ring nitrpgen
atomabl e to sypport an additional Substitutént by ong to two
substi tjuterdzs per Ling i Q?jepend@ntly sel ect ed| f46e#82 he gr odpd.tonsi sting of
(C -C4)lal kyl, (3:,- a (6=9 CG:HCo)ar |, (C3 C8)cycloal kyl,
(C, -C, ad) heteroarlyl gnd E ) het ycl 15 wherein said R3 group may
optionally be taken tadge i r(}\pptoformd three to ejght
menbered ring; wherei @ two sai d gr oups may be taken toget her (o form
a thr tnenbered—+it g R4 vv‘eer ever—t—BeetHE S . endent | y
sel ected fr¥m hyldPegeh i RSB8P R I%ﬁyp . hherein
Gis a ubstrtuentHn B 20 capable of fornm ng an
addi ti gnal bond jand ifs eor =\ ' ot her than al pha to the point
of attachnent of| the B ringfo Y, pis an integer fromlone to six; {herein
R5 is sl edsed frqfnte gy oup cemsi sti ng of R| - ,45R%35 O,
R -(C -[C4)al kyl -|0-, R8- NH( G5O - O,
(R8) 2N([C=0) - O, r

55 470.486 4711

56 498.54 499.2

57 496.525 497 .1




25 H2N- (SQ2) -, R8-NH (S2)-, (R8)2N-(S™2)-, fornyl, R8-(C=O-, HO (C=0O) -
R8-O (C=0-, H2N-(C=O -, RBNH-(C=0O -, (R8)2N-(C=0O-, -NO2, NH2, R8-NH,
(R8) 2N-, WHI @/8)72¢ NR9) -, R6-(C=0O-(NR9)-, H2N (C=0) - ( NR9) PCT/IB01/01953
RBNH- (C=0 - (NR9) -, (R6)2N-(C=0-(NR9)-, R8O (C=0-(NR9)-, R8-(C=0O -(NR9)-
R8- (SM2)-NH and R8-(SO2)-(NR9)-; R6 is selected fromthe group consisting
of (C -C4)alkenyl, (C -C4)al kynyl, R7, OH 30 R8-O, R8-(C -C4)al kyl -
perfluoro(C, -C4)al koxy, R8-(C0O -0, HRN(C=O0 -0, RB8-NHCO-0O,
(RB)2N(C=0)-O, R8-S-, R8-(S=0)-, R8-(S2)-, H2N-(SQ2)-, R8-NH (S)-,
(R8)2N-(SX2)- , fornyl, -CN, R8-(C=0) - oL C=0-, RB-O(C=O-, H2N-(C=O -
RBNH (C=0 -, (R8)2N-(C=0-, -NO2, NH2; H, (R8)2N-, H(C=0 -(NR9)-,
R8- (C=0O - (NR9) -, 1.H2|\l-é®z;uﬁ))e¢u|m)1eforrﬁt8a\ll—l-(0=0)-(NR9)-, (R8) 2N- (C=O - (NR9) -
R8O (C=0)-(NR9)-, 35 R8-(SM2)-NH and R8-(S2)-(NR9)-; WO 02/ 34726
PCT/ 1B01/ 01953 R is selected frgmg'he group consisting of (C6 Cl0)aryl,
(C3 C8)cycloal kyl, (Cl-ClOMHhet —aue Y6, BE®) het erocycl yl ; wherein
said (Cs Cl0)aryl, (C3 C8) cycﬁl kyf, (C1-C10) heteroarﬁl and
te

(C -Cl0) heterocyclyl noieties y be optionally substit d on any of the
ring carbon atoms capable ofp ng~@n addi tional bond by one to three
substituents per ring 5 mdependéntly selected fromF, O, Br, ON, OH,
(Cl-C4)al kyl, (Cl-cC4)perfluoroal kKyl, (Cl-cC4)perfl uoroal koxy,

(C1-4) al koxy, am no, (Cl-C4)alk _NH- %(Cl 04?: al kyl]z-N and (C3

C8) cycl oal kyl oxy; w{melr\é'ﬁopéia?a&v S(Lé%m@%ﬂ) Ey 1Rl RyfF etefeawblo) het er ocycl yl
ETDI et e)S hemiy al Sg QQB lo@ﬁbalallyy J0BstifkEAS t (CL- al;o?éd,/l JoY(CoEQGycloBRY i (T, —S@)hdtelroaryl

C, - C10) het er oar an ete c noi eti e e
substi tut ed %Ca‘ﬁhf‘?’?‘iéf nltr g 10 5)&1 ézb)la% to supporfC ?r%%éc&% |§ﬁg‘1é@g
subst i t ut ent (T, Hieterdanyl{ OEC, Blkpist (G, Sretesoquelic-(€ -Quplkyh degyein denhtof e siofaseit ed
[rom Lhe. o1 OB c RAUSSId N0 Olnd ks Rl lop@D e Sfo @ lotlind Gl 20 1

selected fro né‘i stin Cl0)ary
C8) cycl oal kyl , (@mer@m@\)alméBeﬁ@dweymdeame'(ﬂ@Pp@“@)VWé‘P%W&éWeIaj?Y of t%@}géiaf’i’o%ach

Rg drr;ay b ’1;"(? OPLE,Q8 @éda\ﬂle%\dgﬁhhé éht :ﬁﬂm%l b&\@)by A& Qrocﬂo atiRoua RddpendeHppRicktean
aadl t1 ona

substitutent, hr ee subst tute noi ety
or by one toffemFe@ @hﬁ@t@‘f' dPeﬁi%%é% Ga{PRTHOrPRYEY ;() 1%%5“”5}"@'@?%6‘?@‘5‘%“?06% t he
?Eou&) con;s: sid (@glc Eychoalkfidxy; Br, Of\ll OH, I(El C4) al kyl 04 ) 0
per uor oa r uoroa X 1- y, 10
( C3- C8) cycl oal kyl 52%39'%1{% f@f'h*?@afoap P52 ohog oa|>% Sy 85Y »80onr
( Cl1- C10) het eragcl @nga;CkaSseCm[ﬁqa}nad:Hg%Obe -Sfihst- S@QH@&S@)(CFMO[N(W@ n
said (C1;C10) 10 1z hat erocycl yl nmay al so optionally be
substi tut5(ce:d ‘{r}?éﬁﬁﬁﬁli '}nl'\&R ﬁ%@ogngnsgi )2 gbl e to 20 support an additional
substitutent by ohfes se@cmﬁo@mﬂqupa@féﬁt@ ghapondi py9ehadPentEnt 1§Ps2PEtt ed
from the grou@R@oaﬁl S, @fng Clr () B ekoRngn(<Gl Gkl kylofazOso,cmber ei n
two of said optio entog%eéﬁh2 E%zﬁﬂgg eroatomto
whi ch t hey ar['Ié(Razt pﬁerrr&’i*z [\‘@ ?f)or?]'Tb&chP@eC?'o N gFﬁOZ ? ng,
R' is hydrogen, (R%),n.~(C);- or (C5-Cg)cycloalkyl wherein said (Cy -Cg)cycloalkyl may
20 also optionally be substituted by one to two substituents independently selected from halo,
(C,-Cplalkyl, (C,-C,)alkenyl, (C,-C,)alkynyl, R, R®-O-, perfluoro(C,-C,)alkoxy,
R*(C,-C)alkyl-O-, R*(C=0)-0-, (R%,N-(C=0)-O-, NO,, (R¥,N-, R*(C=0)-(NR%-,
R:-(SO,-(NR?)-, R*0-C=0)}-(NR%)-, (R%)N-(C=O)-(NR%)-, R*S- R*(S=0)-, R*(SO,),
(R*,N-(SO,)-, -CN, R*~(C=0)-, R3-0-(C=0)- and (R*),N-(C=0)-
25 n is an integer from one to ten;
each R? is independently selected from the group consisting of halo, (C4-C,)alkenyl,
(C,-Cy)alkynyl, R*, R*-O-, perfluoro(C,-C,)alkoxy, R*~(C=0)-0-, (R*);N-(C=0)-O-, -NO,, (R%),N-,
R-(SO-NRY-,  (R%)-N-(C=0)-, R*(C=0}-(NR*)-, R°0O~(C=0)}-(NR’)-, (R%)xN-(C=O)-(NR"),
RS-, R3(S=0)-, R*(S0,)-, (R*,N-(S0O,)-, -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?



RO wherever it occurs is independently selected from hydrogen and
(Cl-C4)alkyl; 25 wherein said R8 and RO may optionally be taken together
with thewevssgat ons to which they are attached to form BRCT/BE®1953 ei ght
menbered ring; RLO wherever it occurs is independently selected from
hydrogen and (C -C4)al kyl; Rl1l is selected fromthe group consisting of (C6
ClO0)aryl, (C1-C,0)heteroaryl and (Cl-Cl10)heterocyclyl; wherein said (C6
Cl0)aryl, (Cl1-C,0)heteroaryl and (Cl-C, 0)heterocyclyl 30 noieties may be
optionally substituted on any of the ring carbon atons capable of form ng
an additional bond by one to three substituents per ring |ndependently
sel ect ed f r offPYPs nEgy begpken tygethercyifh theccarteny i Wi, theyele esiepieh P farg Pdar ke ten

(Cl1- G4) per f | yorsddegy, (Cl-C4)al koxy, and (C3 C8)cycl oal kyl oxy; wher ei n

said (C, -Cl0)heterocygl yl SO0 O be su stl uted b ,
wherein said (Cl- @fb%t%?t' B%t%ﬂya?ﬁﬁ“?@f ?-t?) EPEPHE '8?9 ﬂ‘&?erbé%‘l%if?ﬁﬁwl y be
substituted (@gc%ﬁarﬁnw3ma)agcldulkt;/r 0Gelyo)attemegbarel (0R-Csiapmsdy clgin waetdin teaon &°

subst 1t utent By, O 6, LB, SBSL LyLenlLs 0 2/ d4700 PETLIBOL Q350 her

ring in oup consi st
(C, -C4)al kylby lesO)o thrdél@Jertets@v@ler latkylcm@atv Friby @ﬂ?d@p‘éwdembﬁtvutsm @et aeb.f rom
hydrogen anc%n(%%eno%%@&&é@ted fmthb%rduP@gw%mAaYo % r@fyt qumgr e W%%@ngln and

(C, -C4)al kyl; wherel'n i onal be taken 't oget her " w
forma four ﬁ%cl)elk%nbé%@ ?'%/WTQ'H‘ or al %r%d%&e'\ﬂm dat Py)aé)’écei&taéj@ ceelaghph

thereof. 2. @& _coieusiiyiacaer i oy, hdderdsidyRf th@h&’gﬁVls@ldS cl-al)e®loamhergi n X -
i's oxygen n or di n an e previous
cl ai ns, Wher G ees‘océg_{dw,alsofet‘o-”% Psq‘i'%q OO eﬁ r’cﬁ?ﬁ%@uftwﬁj E%dprgi ng

to any of t hadptoe frisseradyalyinmBay whtenaily rbeAsubstitapd ioorambllrmg rétedgst iatoat elde phenyl .

5. A Corrpound pgcrf r d({drl%nél su&%ﬁte?kb)} %\% t?liv?cyéu%gtﬁutg*tgb%inngb%[;&{dgntg se%cted

optionally het er oar
according t drcmrw\ecgromh@nmtmmb(fé Calatky intC -Gl e(CROB {Cs-CrBiaryt. (Las- Cﬂcmm'und

according t ford p(g oMbk wherein R5- is R7, wherein R7 is
(C -C, o)hetg(ré lﬁer Jﬂﬁa &j/ o‘ﬁ% acgcg!rsdl ng to any of the lgrew ous cl ai ns,

wherein RL is (RZW’FF@” -38'9(5 QFOUPquyéjpé?Pal%?%Ej’é‘F” foﬂ%tﬁﬁ”d’ﬁ@ IR EAP 8ot 2| east
one R2 is i nd@@wagnwewba@deﬁ@ e@hdr&ip Bad 182G IROYRUEOHNSY 5 fakdh t6dettidB 1o folBa O,

(R3) 2N, R3-S-, O R3-(S02)-, R3-(SM2)-(NR4)-, R3-NH (SQ2)-,
( R3) 2N- ( Sop)three t‘i%g &&eﬁﬁﬁﬂﬁj R3-(C=0)-O, R3-0O (C=0)- and R3-(C=O) -
and R* wherever it occurs is mdependently selected from hydrogen and (C,-C,)alkyl;

G is R* or R%~(CHR")-; wherein G is a substituent on any ring carbon atom of B
20  capable of forming an additional bond and is oriented at a position other than alpha to the point
of attachment of the Bringto 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-,
RE.(C=0)-0-, H,N(C=0)-0-, RE-NH(C=0)-O-, (R&),N(C=0)-0-, RE-S-, R®(S=0)-, R®(SO,)-,
25  HN-(SO,)-, RE-NH-(SO,)-, (RP),N-(SO,)-, formyl, RE-(C=0)-, HO-(C=0)-, R®-0-(C=0}-,
H,N-(C=0)-, RENH-(C=0)-, (R®),N-(C=0)-, -NO,, NH,, RE-NH-, (R®),N-, H(C=0)-(NR®)-,
R®-(C=0)-(NR®)-, H,N-(C=0)-(NR®)-,  R®NH-(C=O)-(NR®)-,  (R®),N-(C=0)-(NR%-,
RPO~(C=0)-(NR®)-, R®-(C=0)-(NR®)-, R®-(SO,)-NH- and R®-(SO,)-(NR®)-;
R® is selected from the group consisting of (C,-C,)alkenyi, (C,-C,)alkynyl, R’, OH,
30 R%O-, R8-(C,-C,)alkyl-O-, perfluoro(C,-C,)alkoxy, R8-(C=0)-0O-, H,N(C=0)-O-,
RE-NH(C=0)-O-, (R®),N(C=0)-0-, R®-S-, R®-(S=0)-, R:(SO,)-, H,N-(SO,)-, R®-NH-(SO,)-,
(R&),N-(SO,)- , formyl, -CN, R8-(C=0)-, HO-(C=0)-, R®-0-(C=0)-, H,N-(C=0)-, R&NH-(C=0)-,
(R®),N-(C=0)-, -NO,, NH, R:NH-, (R®),N-, H(C=O)-(NR%®-, R-(C=0)-(NR°-,
H,N-(C=0)-(NR?%)-, R®NH-(C=0)-(NR?®)-, (R®),N-(C=0)-(NR®)-, RPO-(C=0)~(NR®)-,
35  R8-(SO,)-NH- and R*-(SO,)-(NR?)-;



each R3 is independently selected fromthe group consisting of hydrogen and
(C -C4)al kyl; wherein each R3 (C,-C4)al kyl noiety may be optionally

substi t utved obs470te to 25 three substitutents independent Pgr/amiimsessad from
t he group consisting of halo, hydroxy, am no, -CN, (C -C4)alkyl,

(C -A)al koxy, (C-C)alkyl-NH, [(C -C4)alkyl]2-N (Cs C,o0)aryl,

(C3-CB) cycl oal kyl, (C,-C,0)heteroaryl and (C,-C, 0) heterocyclyl; wherein
said R3 group nay optionally be taken together with R4 to forma three to
ei ght nmenbered ring. 9. A conpound according to claim1l, wherein said
conpound is selected from 30 the group consisti ng ?

5- ( 2- Et hoxy- et hyl )R 515{ 4sete&teghfrom the group consisting of {Cg-Cyolaryl, (Cy-Celcycloalkyl,

13 a2(2)l Echy | -p @ﬁ@,@ﬁétar@b@lﬂ%&] (YD, ekedb eyl 2, véheﬁmrlt r4a@NEC,-Cyo)aryl, (Cs-Co) ﬁycloalkyl
oX n
[ m( di ne- y ?% ‘P) %}ﬁrggwléﬂ?é&rg g@;&/xg@/g?lw(? é/t{gg fn%y Fa %’tl_lo_)'arpgtsﬁb Ft)él_%é R a&'S? Pht - pyr

H pyrazol - 3 yihg epbenatmys calabla ok fpkmipy en additiona -bo@bby2ord, t6 tHred subetitue® @R/iIRA 726
PCT/ 1B01/ Q19

5-(4-{4-] g ( gﬁﬁ?%‘é’%}l—y etsﬁl?ﬁtﬁd- szoﬁn, GE’t rC|I’0>l<36 rgeNxat?Fdr ﬁ)C C)? a[k?in dﬂc CgperﬂuoroaTyl heno
xy}- phenyl) {pePirsrfenioplkerdye; (C-Coalkoxy, amino, (Ci-Cyalkyl-NH-,  [(C, C)alkyll -N-

5- (2- Et hoxy- e¢ t't);’l)(%/cléalenyodz AWKegellﬁT%EIBy(b3 b?by%?o@lkyl‘larﬁﬁ (C,-Cyo)heterocyclyl moieties may

) - phenoxy] - phenox yrim di ne-2 r'ione
5- ( 2. Et hoxy @{Sﬁ)ppglqnglly{tgg ;'lugst(cuied by oxo wherem said (C -C,g)heteroaryl and (C,-C,,)heterocyclyl

H- pyr azol - 3- woetipbhap $ptlon B &8 Qubys}ituRiaron hy HiftEniogn Gtond dbiledB&{ipport an additional

r5| (()ﬁeEt goxy eﬂ@([ u}en? bE/ ong—: azoLs&uté’nts ereﬂrﬁ)gx}/n%e& gen(ﬂ)yws]el-egtgg Ifrrcpmd{he gro p4 6-1
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6-trione; or a pharmaGeul if%ﬁn' thy ﬁﬂﬁgﬁ&kéﬁi eof%é‘ & 541@?5] A )arrO ol‘% )cy%loanku
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di seases, metahahi Grodb S6RRERy 048, @%ﬂtyi éﬂd y>em;a 8YSL; evme(e@\ﬁb oflézfORTIBE S,
I|ver/k|dney di seases, rep roductive health disorders, strlﬁﬁglsord?rs
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eight membered ring;
R® wherever it occurs is independently selected from hydrogen 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,)alkyl;
R is selected from the group consisting of (Cg-Cyp)aryl, (C,-Cy)heteroaryl and
(C4-C,p)heterocyclyl; wherein said (Cg-Cip)aryl, (C,-Cw)heteroaryl and (C,-Cjo)heterocyclyl
30  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, Cl, Br, CN,
OH, (C,-C,alkyl, (C,-C,)perfluoroalkyl,  (C,-C,)perfluoroalkoxy, (C,-C,)alkoxy, and
(C,5-Cg)eycloalkyloxy; wherein said (C,-Cyo)heterocyclyl may also optionally be substituted by
oxo; wherein said (C,-Cyo)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



adm nistering to said marmal an anmpunt of a conpound according toany of the
previous clains, effective in treating such a condition.
WO 02/34726 PCT/IB01/01953

per ring independently selected from the group consisting of (C,-C,lalkyt and
(C,-C,)alkyl-(C=0)-;

R'2 wherever it occurs is independently selected from hydrogen and (C,-C,)alkyl;

R™ is independently selected from hydrogen and (C,-C,)alkyl; wherein R'™ may

5  optionally be taken together with R® to form a four to 10 membered ring;

or a pharmaceutically acceptable salt thereof.

2. A compound according to any of the previous claims, wherein X is oxygen,
-OCH,- or -CH,0-.

3. A compound according to any of the previous claims, wherein Y is oxygen,

10 -OCH,- or -CH,0-.

4, A compound according to any of the previous claims, wherein A is optionally
substituted phenyl.

5. A compound according to any of the previous claims, wherein B is optionally
substituted phenyl (C,-Cy)heteroaryl.

15 6. A compound according to any of the previous claims, wherein G is R®-.

7. A compound according to any of the previous claims, wherein R> is R’,
wherein R? is (C,4-C,o)heteroaryl.

8. A compound according to any of the previous claims, wherein R' is (R%)5.1-
(C)y~, 0 is an integer from one to ten;

20 at least one R? is independently selected from the group consisting of R®-, R%-O-,
(R)N-, R%:S-, R%(S=0), R*>(S0,)-, R*SONR)-, 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,-C,)alkyl, (C-Cylalkoxy, (C-C,lalkyl-NH-, [(C,-C,)alkyll,-N-  (Cg-Cyq)aryi,
(C5-Cg)cycloalkyl, (C,-Cyo)heteroaryl and (C,-Cyo)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)-phenoxyl-pyrimidine-2,4,6-trione;

5-(2-Ethoxy-ethyl)-5-{4-[4-(2-methy!-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-lrione;
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20

5-(4-{4-[5;(2-Ethoxy-ethyl)—2,4,6-trioxo-hexahydro-pyrimidin-5-yloxy]—phenoxy}-
phenyl)-pentanenitrile;

5-(2-Ethoxy-ethyl)-5-{4-[4-(2-methyl-thiazol-4-yl)-phenoxyl-phenoxy}-pyrimidine-2,4,6-
trione;

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 a pharmaceutically acceptable salt thereof.

10. 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, cardiovascular diseases, eye diseases,
metabolic diseases, central nervous system (CNS) disorders, liver/kidney diseases,
reproductive health disorders, gastric disorders, skin disorders and cancers in a mammal,
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,
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.



