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METALLOPROTEI NASE | NHI BI TORS FI ELD OF THE | NVENTI ON Thi s invention rel atess\”"
to pyri dwoeoaessesat i ves that inhibit matrix metall oprot el PEEFEBRMOAMSES and

t hus are useful for treating diseases resulting fromb5 tissue breakdown

such as heart disease, nultiple sclerosis, osteo- and rheumatoid arthritis,
atheroscl erosis, and osteoporosis. BAGKEROUND OF THE | NVENTI ON Mat ri x

nmet al | opr ot ei nases (aTag =\ M |y occurring
enzynmes found in ngg?'r T@W&L@E@%@ iva ioKilgof 10 MWPs or
an i nbal ance between MWs and inhibitors of MWs have been suggested as
factors in the pathogenesis of diseases characterized by the breakdown of

» extracellular matrix or connec -«f'ﬁ(ﬁfg“ *WI ysin-1 and gel ati nase A
are menbers of the matrix meta “opr imas famly. O her nmenbers
i nclude fibroblast collagenase 15 (MW-1), neutrophil collagenase (MW-8),
*gelatinase B (92 kDa.gel atinase). (MVP;9), stronel ysin: -10))
stronel ysin-3 ( MvPRIEF§VenhgR Fq?@t;%}orpyﬂg,\#dppya%@ﬂ éWHEﬁ r‘%’% 13);
TNF-al pha Coﬂm\éf’ﬂlnggﬁeiﬂlé}éﬂﬁyrﬁe—E%thu@d}Q uSifiigor f&Mng &ée%ﬁé%":@ﬁlﬁtﬂngrfromo(ada

menbr ane- associ at matrix ‘metal | oproteinases (Sato H., Takino '
Y., Ca6 J., Gsundhgakdown suchiasdeat disgase, mult arpsigostena ang dicumgtoido4;

370: 61-65). These enz s _have been inplicated with a nunber of diseases
whi ch resul tali’thg‘rbﬁ‘ﬁ’ B&E@T@B’(ﬁﬁl%@fﬁ?@B@% ti ssue, including such di seases
as rheumatoid arthritis) osteoarthritis, osteoporosis, periodontitis,
multiple sclerosis, gingivitis) corneal epidermal and gastri cmmm\mmmmmm
at heroscl erosi s, neointi mah prol i bwwmto rest

an a S.

i schem c heart failure, AI'qu D hod for prewvsipdt ng

and treating these and other diseases is now recognized to be by inhibiting
matri x nmetal | oproteinase zynes, therehy curtailjn r elimmpating the
br eakdown of conn%"ﬂ’&@eﬁﬁg’?é@%‘n?ﬁ%fm@&eﬁ §efFlﬁe4 Wﬁﬁ@ﬂ%@ gxe&ah{rglgy WO
021 064568 -2 oE’&MgBaﬁzg?fe%&nﬁhﬁ Infost Shafhrfeld, Dvéh-bLprédsivh ARTRINatich SBL T i X

met al | opr ot ei nases™ t I's typically the focal point for inhibitor design.
The mddi fi calMMPs of arsimitsalanse bstwegn IMMPs dod inhipitorseof MMPshavedeest oups has

generated potent inhipifors such,as peptide dr.oxanat

Th ol cont ot Ansssistoh Piskels TuBE BrBERER L AR e oy 5
endogenous i BRiaREGWH 8f Strab®Riar WAMEK)or Rameechieetissuéssd successful ly to treat
ani mal nodels of cancer and inflammtion. MW inhjibitors have al so been

used to prevent aftomelysin-tandjgelatinase Aeare members pfdhe Atk her car di ovascul ar

di seases, Uni . D ' ihid ' t he use
of currentl yl”ﬁ%@hﬁ*}ﬁ%egw)o%m 'so %2{1}%%%@@%&%@@8(@&} ?éucag%&?or any
particfl ar erixiMiR-1), Reotophi el iagérmse @MV B), ghlatinashd (920d04 gélatindkd) enzynes
are associated with sone dj seas ut have .n t effect on other

di seases. Thé& Q%FQH’&%B@ME%&&58?1?121@&“8%@5@&%#?& 1y%‘ﬁbstrat_e

speci ficity; dAdPGY coliifena®d 4 AARID-13 A TNFOAIbROGHTErABEnk ME (PACERSMACI at ed
15 only with diseaSes |ITnked to such'interstitial collagen tissue. This is
evi denced by othee newlyatisconersd ovambyrandrassodinied naitrix metalloprajeinases (Fase Had i n

breast carci , il e -1 al ape is. oyerkexpre d i Wk | R arci noma
(see Chen et ﬁoﬁo f]\%iﬁﬁa%gﬁ? ?SS@H?g v W&é’i@ﬁgéﬁ)ﬁﬁ%}ér ga%{fﬁﬁear sto
be fevpgsel ectioys3TmB1L65). Ahesedénziivies have e itplicatell With @ awmrbenof dissuesh

WAY- 170523 has been reported by Chen et al., supra., 2000, and a few other
conmpounds ar evhieiprsselefrombreakdopm: of caprachMafissppineluding sHClpiseasesds on Nunber

WO 01/ 63244 al | v seleati ve.i nhi b Lok s af: . 2er
United Stat e's%%gl?az?]l? ahﬁ%ﬁ%ﬂtgﬁ%@ﬁ%&&aé@%sg% glli?dn |lg%}ls§g‘£W3.
However, no sphgieitiswerneal epideralaband yastriowkicdration, atherdsbierdsts, nesintimeh 25 ~
-approved and marketed for the treatnment of any, di sease in gny nammal.
Accordi ngly, nrmfew&eewmlf d9 reenosiggn Nﬁ?‘é&qﬁﬁﬁg@ﬁlr&ra"aﬁ‘&% conpounds
that as£ pot %Hééaﬁ&‘i’s AChBHbH Y& ﬂ\‘%&n‘tiﬁg'am{r%tﬁngtﬁéhb@ah&%ﬁhe?ﬁi’s%aﬁ@isﬂi&ept abl e

‘t herapeutic index of toxi city/‘potency to nake them anenabl e for use
clinically i metdgnized evesmby inhibiting matrex metatloprbteinase enzymssathertblli sease

states. An Ob@%&ﬁ@%%ﬁ%ﬁ%&éﬂ%ﬁlﬂg ﬁ'nrétbirg dh\%/nto?cgl{n%&igeetisasugsr &%Prngltssiﬁl ective

MWP- 13 i nhi bi
RRMER A

the disease states.
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characterized as being isophthalic acid derivatives. WO 021 064568

PCT/ 1 B0O2/ 00345 -3 SUMVARY OF THE I NVENTI ON Thi s invention provides a nethod
for inhiWioem@asestri x netal | oprotei nase enzynes, and espepCuiBoz/obMB- 13,
using a pyridine compound. The invention is nore particularly directed to a
met hod for inhibiting MW enzynmes conprising admnistering to a host an MWP
i nhi biting anount of a conpound defined2by Fornula | B. or a

pharmaceutical ly gacceptabl e sal.t ther.eof erejn: 10.Rl apd R2

i ndependent |y ar eﬂﬁ‘dﬁ IyHeAIBS a?f?ﬂf‘d&maw‘é‘lm&éﬂﬁf’ l?asﬁiﬁ'é%lsal koxy, C2-C6
al kenyl , C2- R¥beal POt fNRATBitorClisi gh! ThéRodifichtforl GrkaBsRAe sy Y O or S;
A and B i ndég@r?g(ha)khﬁ y %r EQ%JM or NF\%RS;SIg%4 andoRSci ndependent | y };re H,

- C1- C6 al kyl ,inttaduingtike-nllatingeragpsdiag gandrated poteat-mhibitars such epentide

| oal kyl , ) n het | . R4_an k ith th
o 1 ogen t o RREITRA (RO R s peBierrop g By iRaled 4 PEpallyl *°
" cont aigi ng %H%%ho@& RiHEbi o OVIMIPY \TTMIPs¥ RiVie e higedaubsdssfullgtoteael ect ed

fromQ S, or and optionally substituted or unsubstituted;, 20 n is an
i nteger fr ommmalanedelsxogoaec@ranémﬂm@mmmdﬁ’nn@bttms@amﬂsehﬁ%}wﬁdi n a host

conprises adm nisteri 0 fes . -4

PCT/ | B0O2/ 00 2§r§e&€?@*d&?ea§°§’}%s%3§eaﬁif%§ﬁ?5”%@‘@%%%%%&°¥Q§§f%9?ﬁ%?§'of, wher ei n
Rl and R2 arm@nitéd Stafes Pe@neNe\5:948780. each R4 i ndependently is as defined
above. Anot her preferred nethod for inhibiting MWP.enzy rises 5

adni ni stering a cOMAREMBMAnANP 459 ¢f curzergy knqwn M igﬁgﬁﬁég@ﬁﬂ% ally
secePlOL e, ol HEE By 6 ulcle SOAnSE ettt it end e
met hod conprspseificadhPrenzymes mg akddeiatathwith some diseases, but have no apparent
effect on other diseases. The MMPs are generally categorized based on their
substrate specificity; indeed, the collagenase subfamily of MMP-1, MMP-8, and
MMP-13 selectively cleave native interstitial collagens, and thus are associated
15 only with diseases linked to such interstitial collagen tissue. This is evidenced by
the recent discovery that MMP-13 alone is overexpressed in breast carcinoma,
while MMP-1 alone is overexpressed in papillary carcinoma (see Chen et al., J.
Am. Chem. Soc., 2000;122:9648-9654).
There appears to be few selective inhibitors of MMP-13 reported. A
20 compound named WAY-170523 has been reported by Chen et al., supra., 2000,
and a few other compounds are reported in PCT International Application
Publication Number WO 01/63244 Al, as allegedly selective inhibitors of MMP-
13. Further, United States Patent Number 6,008,243 discloses inhibitors of MMP-
13. However, no selective or nonselective inhibitor of MMP-13 has been
25 approved and marketed for the treatment of any diseasé in any mammal.
Accordingly, the need continues to find new low molecular weight compounds
that are potent and selective MMP inhibitors, and that have an acceptable
therapeutic index of toxicity/potency to make them amenable for use clinically in
the prevention and treatment of the associated disease states. An object of this
30 invention is to provide a group of selective MMP-13 inhibitor compounds

characterized as being isophthalic acid derivatives.



10 having Formula IVR2 6 RLRB IV (C)yOIl / O'(CH2~n~9 R -" 1 Il ROO
or a pharmaceutically acceptable salt thereof, wherein n, RlL, and R2 are as
defi ned sawsgessssd R6, R7, R8, and R9 independently are hypdraosenpidsal o,
Cl-C6 al kyl, Cl1-C6 al koxy, nitro, or NH2. 15 Still another preferred nethod
conprises adm nistering an MVP inhibitor of Formula V WO 02/ 064568 -5
Ar -(CH2)n O O or a pharmaceutically aekseptable salt thereof, wherein n, R
1, and R2 are as defined ab ently is aryl or Het,
wherein aryl is phenyl or sgmq@@%&ﬁww IS an unsubstituted
or substituted 5 heteroaryl group. Conmpounds of Fornulas I, II) I N VA

and V are provided as a further enbodi nent of this inventj Preferred

- conpounds are amldésinyention pravides a methed fe; ighibifngomatsispe °B§°t8W6‘seB i s

S 0 B MO s A BEARY s

* benzodi oxol Mbaﬁchwl)y direcrddto a Rethodiforinhibitin MAVIBeryymes aiptising

o s MBS T b B, 1

benzyl am de)g {IIdI ne- 3, 5-di car boxyl i c acr d) (4-carboxy-benzyl am de),

( 3- met hoxy benzy am de) ;
R2
rl
N I
B. N A

or a pharmaceutically acceptable salt thereof,

wherein:

10 R1 and R2 independently are hydrogen, halo, hydroxy, C1-Cg alkyl,
C1-Cg alkoxy, Co-Cg alkenyl, C2-Cg alkynyl, NOo, NRAR3, CN, or CF3;
E is independently O or S;
A and B independently are OR4 or NR4R5;
R4 and RS independently are H, C1-Cg alkyl, C9-Cg alkenyl, Co-Cg alkynyl,

15 (CHp)y, aryl, (CHp),, cycloalkyl, (CH2)q heteroaryl, or R4 and RS when
taken together with the nitrogen to which they are attached complete a
3- to 8-membered ring, containing carbon atoms and optionally containing
a heteroatom selected from O, S, or NH, and optionally substituted or
unsubstituted;

20 n is an integer from 0 to 6.
A preferred method of inhibiting MMRP enzymes in a host comprises

administering a compound of Formula IT



(2, 1, 3- benzot hi adi azol - 5- yl megrfig

Pyri di ne- 3, 5-di carboxylic acid, (4-carbonethoxy-benzylanm de), (3

nmet hoxy- benzyl am de); 20 Pyridi ne-3, 5-di carboxylic acid,

(4- car bowo txeosasesam de), (3 pyridyl met hyl ani de); Pyridi nep8r/madiooassboxyl i c
acid) (4-carboxy-benzyl am de), (3 thiophenenethylamde); '

Pyri di ne- 3, 5-di carboxylic acid, (2,1, 3 benzot hi adi azol -5-yl net hyl ) am de,
25 [ (1, 3- benzodi oxol - 5-yl net hyl }-am dé PCT/ 1 B02/ 00345 -(CH2)n - Ar
Pyridi ne- 3, 5-di carboxylic acid, (2,1, 3k-2benzooxadi azol -5-yl met hyl ) am de,

[ (1, 3- benzodi oxol - 5-yl net hyl ) - am de] WD_ 02/ 064568 PCT/ | BO2/ 00345 -6
Pyridi ne- 3, 5-di carboxylic acid, (2,1 &3t hi adi azol - 5- yl met hyl ) am de,
(4- met hoxy- benzyl am de); Pyri di ne- 3, ar boxylic acid) I

( 3omBt hoxy- benzyl ami de); 5
Pyridi ne- 3, 5-di carboxylic acid bi gf(1,3-b@hzodi oxol -5-yl net hyl ) ester;

2- Met hoxy- pyri di ne- 3, 5-di carboxyl i@ acid lps-[(1, 3-benzodi oxol -5

yl met hyl ) -am de]; 2-Ethoxy-pyridine-3,5-dicarboxylic acid

bis-[(1,3- beB?@ﬂlaﬂﬁQJeatMlﬁE&c@Mﬁﬂle@dﬂtﬂ%of ¥Berein R1 and R? are as defined

2- Am no- pyri di ne- 3, 5-di car boxyl ic acid

bi s-[ (1, 3- benzodi abowd, aby tarh thpamdedé)]xsaadﬁﬁned above.

2- et hoky- pyr | di rishoihes Pt 8 MR shp e cBifités™™ 1)

(3,5-Bis- bena&rhihatdﬁagrwbmmunddfﬂmﬁmydmxy) acetic acid tert-butyl ester, 15

(3, 5-Bi s-benzyl car banoyl - pyri di n-2-yl oxy) -acetic acid,

Pyri di ne- 2, 4-di carboxylic acid bis-(3-Rfet hoxy-benzyl am de),

Pyridi ne-2, 4-di carboxylic acid bis-[( |1, 3- REnzodl oxol - 5-yl met hyl ) - am de] ,

Pyridi ne-2, 4-di carboxylic acid bis- rret hoxy- benzyl am de),

Eyyr!g!negjg!cargoxy:!cicgbls- -C Ioroag_%qzﬁyla{jnde)ziod o I
ridine- i carboxylic ridine- i carboxylic

acid bis-[(naphthal en-1-yl met hyl)-lam de], Pyrl di ne- 2, 4-di carboxylic acid

bis-[(2-p-tolyl- ethyl) am de]) Pyridine- 2 042 di carboxyllc acid

bi s- (4- et hox benz i carboxyliC

bi s- (3-fl uor 8 %/ %ﬂ)’ aé"ﬁgp'xﬁls?lﬁﬁﬁébfz gefa’i“ }%/IZF a%g“ifﬁ"d

F'ziébi“éﬂefh?,i'y L S5 racRA R et ?ﬁ%*%’ﬁ'z@%‘%g%ix& ¢ acid

bis-{ [2-(2- phenoAyesmwnMprcmn?ﬂ@#de?nseﬂdmwmnﬂwaﬂ%@@xyI ic acid

bi s- [( phenxLVI%f,&@rw de], 30 Pyridine-2,4-dicarboxylic acid bis-{
[2 (4-met hoxy-p ethyl]-am de}, Pyridine-2,4-dicarboxylic acid bis-{

, 3 be

[ 2-(2-fluoro-phenyl)-ethyl]-amde}, 2i di ne-2, 4-di carboxylic acid bis-{
[ 2- (3-chl oro- phenyl ) -ethyl ] -am de}, 02/ 064568 PCT/ | BO2/ 00345
Pyri di ne-2, 4-di carbox®lic acid bis- V4-di met hyl - phenyg) et hyl ]

v
(CH,),~0

R/

or a pharmaceutically acceptable salt thereof, wherein n, R1, and R2 are as
defined above, and R6, R7, R8, and R9 independently are hydrogen, halo,
C1-Cg alkyl, C1-Cg alkoxy, nitro, or NH».
15 Still another preferred method comprises administering an MMP inhibitor

of Formula V



am de}, Pyridine-2,4-dicarboxylic acid bis-[(2-0-tolyl-ethyl)-am de],
Pyri di ne-2, 4-di carboxylic acid bis-{ [2-(4-ethyl-phenyl)-ethyl]-amde }, 5
Pyri di nemd) derabesar boxyl i c acid bis-[(2- phenyl - propyl ) - am deT/1B02/00345
Pyri di ne- 2, 4-di carboxylic acid bis-[(1, 2-di phenyl -ethyl)-am de],
Pyri di ne- 2, 4-di carboxylic acid bis-(2,4-dichloro-benzyl am de),
Pyri di ne-2, 4-di carboxylic acid bis- [(brfphenyl 2-yl met hyl) - am dej,
Pyri di ne- 2, 4-di carboxylic acid bis-(3,4,5-trimethoxy-benzyl am de)) 10
Pyridi ne-2, 4-di carboxylic acid bis-(3- RI%I or o- benzyl am de),
Pyri di ne- 2, 4-di car boxylic acid bis-(3,%-di ngghoxy-benzyl am de),
Pyri di ne- 2, 4-di carboxylic acid bis-( et hoxy- benzyl am de) ,
f‘Pyridlne24d|carbox lic acid ( -pyridin-4-yl met hyl - am de))
Pyri di ne- 2, 4- di car bo»gii rT(@dpky : ACH) TRy AF- ani de], 15
Pyri di ne- 2, 4-di carboxylic acid bisi[(2-pyrildin-3-yl-ethyl)-amde],
“Pyridine-2, 4-di carboxylic acid bi 9{ [2-(4chl oro-phenyl)-ethyl]-apmide },
Pyri di ne- 2, 4-di carboxylic acid bis-[(pyridin-4-ylmethyl)-am de],
Pyri di ne-2, 4z diphambR¥utidafly %ﬁd:%tdblessa(t:ihée&‘ whefeid h R, anE RP/dre bsenzyl am de))

Pyri di ne- 2, 4- d| carboxylic acid bis- 3-di net hoxy benzyl am de))
Pyri di ne- 2, 4- di caieﬁmcgabweamdcpam ér(rgiepfmdenﬂms(ﬁm eryhlet jwherpinaryld é)

Pyridine-2,4-dic i +d r de),

Pyri di ne- 2, 4-di c%ﬁ’g&é rlsgbsglc 0 @keﬁy%é“aﬁfe uso(rﬁo‘ir?rle %%g enzy?dta{ég
Pyridise- 2, 4-di cafet@wyi grogg.i d bi s-(2-di fl uoronet hoxy-benzyl am de))
Pyrldlne24d|carboxyllc acid bis-(4-fl oro- -trifluyoronmeth

benzyl ani de)) PyrGempungds of E‘P@&&l%éxﬁ a§e pEov i“%l?ﬁzyl am de),

Pyridine-2, nfpoaﬁﬁ w}mglﬁ%@mﬁp&f%&ﬁ] oghhmé aﬂﬁ&él\ﬂf)Foﬁhﬁ'wﬂ am de },

Pyri di ne- 2, I'car boxyl'1 c aci r t | uoro- benzyl am de),
Pyridine-2, flvvﬂ(}‘r&ﬁ rokaeéybbtﬁ AN ﬂxdtB f NR4RS dViblelpreferied irvenfich Bstpoutds
Pyri di ne- 2, 4-di car boxylic acid bis-(4-am no-benzyl am de),

Pyri di ne- 2, 4reiseleatdsbfrgint ¢ aci d bi s- (2- met hyl - benzyl ani de),

DL 2,8 8 Co R AS BB sdel SRR ) et
bi s- [ ( 3, 3- diehgRlibxdI* ??dﬁie):h)aymdﬁ]a], Pyri di ne- 2, 4-di carboxylic acid
bi s-[ (1-net hyl - CIPhen ropyl -am de]), Pyri d| ne- 2 4- g&}ﬂsoxyl ic acid

[
bi s-[ (3, 4- di rreth ’r caabﬁ’waam reArpRRYbenzylamid) oAt ¢ aci d

bi s- (2f|uo é)Ych--l f d|ne24d|carboxyllc acid
bis-[(3-1m- azo - yy e] Pyri di ne- 2, 4-di car boxylic acid
bi s- (2-chl or o- berﬂgdcﬁmu-ﬁi,é)dlcdﬂymxyﬂc laeid2(44eaﬂbmqr-lbmmyla'midaap(4dmethoxy-
bis-(2-trifl uororret I -benzyl am de), Pyridine-2, 4-di carboxylic acid

bi s- (43 et hyhengy mi de), Pyridine-2,4-dicarboxylic acid bis-{

[ 2- (3- met hoxy- ph &8 Bydl%arﬁéﬂy‘ﬂ@hcldlﬁ -EBoRY- Bﬁtzglaﬂn&)c(?f Jabm&skyﬁ aci d
bi s-[ (1- phenyl - et hiyl ) -am de Pyridi ne- 2, 4-di"car boxylic acid

bi s-[ (pyri dibengylgmidedhy! ) - ami de]) Pyri di ne-2, 4-di carboxylic acid

b 51 et owy- PEA: 3 ek BYb! e o SRR ) -
bi s-[ (t hi ophgéethdx bsﬁtthﬂu)je)am de], 15 Pyridine-2, 4-dicarboxylic acid

bis-(4-trifl uororrem‘zl - benzyl am de ridjne-2, 4- di carb&ayl ic acid
bi s- [@@ net hyl - f uf @'?ﬁrﬁiﬁiﬁ’wwﬂﬁﬁ? ide{4-cashexyibengylamided, Gar boxyl i ¢ aci d

bis-{ [1-(4 }h;ﬂﬁ,{ et hyl]-am de}) Pyri di ne- 2, 4-di car boxylic acid
bi s- (2 am nog zy? W‘&Q) Pyri di ne- 2, 4-di car boxyli ¢ acid
bi s- [(1 napht hal ePyridigé-3Stdiyarpexylicaeid, (42Carbyxy-benzylatide)l(ar boxyl i ¢ aci d

bis-{ [2-(4- %lﬂpgoxy pgenyl -ethyl]-amde }, Pyridine-2,4-dicarboxylic acid
bi s- (3 trifl vyl ami de), Pyridine-2,4-dicarboxylic acid bis-{

+[ 1- ( 3- met hoxy- phfp%ﬁ%,@ Jé;]:?mp‘gﬁ}amd%1étuaﬁz&hﬁu%5ﬁ5®mhylyaﬁfded

bi s- [ ( 1- phenyl di ne- di car boxyli¢ acid bis-{
[ 2- (22fet hox[;(l,ﬁmwc}lomlwyyl}mﬁml)dmﬂdp],
u Pyridine-3,5-dicarboxylic acid, (2,1,3-benzooxadiazol-5-ylmethyl) amide,

[(1,3-benzodioxol-5-ylmethyl)-amide];



25 Pyridine-2, 4-di carboxylic acid bis-{
[2-(3-trifluoronethyl-phenyl)-ethyl]amde } , Pyridine-2,4-dicarboxylic
aci d bi swonae4s68y| ami de, Pyri di ne-2, 4-di carboxylic acid PCT/IB02/00345

bi s-i ndan-1-yl am de, Pyridine-2, 4-di carboxylic acid

bi s- (3, 4-di chl oro- benzyl am de), 30 Pyridine-2, 4-di carboxylic acid

bi s-[ (2- et hoxy- et hyl ) -am de], Pyr| di ne=®, 4- di car boxylic aC| d bis-{

2-(4-b - ph

l[oi s([(zrgg?i di )’%7 tk%é'}d}c i%ff‘%d‘d§§° ﬁﬁg‘%‘%‘gﬁ? c)a%{éfua

bi s-[ (2-t hi qakgdhckybenylaitide)pm de]) V\D 02/ 064568 PCT/ | BOZ/ 00345 g _
Pyri di ne- 2, 4-di carboxyl i ¢ acid bis t hoxy-1Hi ndol - 3-yl ) - et hyl ]

< am de), Pyridi ne-Pb'ﬂde?r é‘fdllf@ﬂ?ﬂxi)’bc g@ﬁcﬂbli,%—bfnzothla iazol-5-ylmethyl) amide,

[2-(1Hi ndo )%,elg &M@de}, ; and Pyridi ne-2, 4-di carboxylic acid

bi s-(3,5-d| Ioro- enzyfam 3 5 A further enbodi ment of this invention is
“a phargraceuti cal Fegidiies3, SJ&mxrbcD@lipaéldibmuas-bmmdwxdl-ﬁiylxﬁenhynIestct or a
pharmaceutical |y accept abl e salt thereof, a th a rmaceutically
acceptabl e carri érl 383%5’193’6‘!4%"3‘%5 digarbaxylic a@?@%ﬁiﬁ”@b@% gé‘% {n;ns conpri se
a conpound CSI E&W ] 11, IV, or V, or a pharmaceutically acceptable
salt thereof. re éferred conposition conprises 10 a conpound sel ected

from Pyridine-3 EEdnxwpbudmleﬁcS-dtdarhoxyldeadidbhd(hé{b:yimmiﬁ [(1,3

benzodi oxol t am de]; Pyridine-3,5-dicarboxylic acid,
(4- car boxy- Wiﬂ%&bnﬁrﬁ‘%@%}’ [ (1,3 benzodi oxol - 5-yl et hyl ) - ami de] ; 15

Pyri d][me 3, 5-di C%R&ﬁﬂé??ﬂ&ﬁbégs &ém%iﬁli@%@@iﬁ?gi Bk dioxok5met hoxy

benzyl am de) ; ridine- di carboxylitc acid car boxy- benzyl ami de),
( 3- net hoxy bénghb'léfamiéﬂ, aﬁ}'rl di ne- 3, 5-di car boxyl i c acid,

byr i di ne- 3, 5- o car By i AR I A Sy,
pyridyl met hyl am deMetHakyi e33 Sﬁbaemfxlyﬁwéldcb@mﬂmmde,
(4- car boxy- benzyl am de t hi ophenenet hyl am de) ;

Pyri di ne- 3, 5- di ca(ﬁéoﬁlﬂ)'beézﬂéﬁféameﬂ Eyf@“b@ﬁi‘&‘t%aﬁﬁﬁcaw tegt-QMtpastyd ) ani de,

1,3b di b | H
> 1 B bonzooxadiarop ry kR I ) Sedicada car o T ¢ act
(1, 3-benzodi oxolP deuwd’a)b@fﬂld@ld by (3-nhethox $-benzylamidedxy| i ¢ acid, (2)

1,
3-benzot hi adi azlg))lndme-.JZ a5 c.{lct]a%gxy%c acid’ blgﬁlgﬁegggglgﬁgl %&Lﬁ@m&l

Pyridine-2,4-dicarboxylic acid bis-(2,4-dimethoxy-benzylamide),

[
(
[
1,

Pyridine-2,4-dicarboxylic acid bis-(4-chloro-benzylamide),

20 Pyridine-2,4-dicarboxylic acid bis-benzylamide,
Pyridine-2,4-dicarboxylic acid bis-[(naphthalen-1-ylmethyl)-amide],
Pyridine-2,4-dicarboxylic acid bis-[(2-p-tolyl-ethyl)-amide],
Pyridine-2,4-dicarboxylic acid bis-(4-methoxy-benzylamide),
Pyridine-2,4-dicarboxylic acid bis-(3-fluoro-benzylamide),

25 Pyridine-2.4-dicarboxylic acid bis-(benzyl-ethyl-amide),
Pyridine-2,4-dicarboxylic acid bis-{[2-(3,4-dimethoxy-phenyl)-ethyl]-

amide},
Pyridine-2,4-dicarboxylic acid bis-{[2-(2-phenoxy-phenyl)-ethyl]-amide},
Pyridine-2,4-dicarboxylic acid bis-[(4-phenyl-butyl)-amide],

30 Pyridine-2,4-dicarboxylic acid bis-{[2-(4-methoxy-phenyl)-ethyl}-amide},
Pyridine-2,4-dicarboxylic acid bis-{[2-(2-fluoro-phenyl)-ethyl]-amide},
Pyridine-2,4-dicarboxylic acid bis-{[2-(3~chloro-phenyl)-ethyl]-amide},



Pyri di ne- 3, 5-di carboxylic acid, (2,1, 3-benzothiadi azol -5-yl nmethyl) am de,
(3- met hoxy- benzyl am de); Pyridine-3,5-dicarboxylic acid

bi s- (1, 3Swmeerrwasesxol - 5-yl net hyl ) ester; WD 02/ 064568 P(H¢T/BEI2/0084345 10 .
2- Met hoxy- pyri di ne- 3, 5-di carboxylic acid

bi s-[ (1, 3- benzodi oxol - 5yl net hyl ) -am de]; 2-Ethoxy-pyridine-3,5-dicarboxylic
acid bis-[(1, 3-benzodi oxol -5yl net hyl ) -dki de]; 5

i émbg(r)lzgélr Iog '()Pee%ﬁsemﬁ bé’r‘i’%l }'é*}cc a C‘ﬁ.gls- (12 (M4 dimethyl-phenyl)-ethyl]-

2- xo-1, 2- dhg,y%'o pyridi ne-3, 5-di carboxylic acid bis-benzyl am de)
2- Met hoxy pyridi'ne-3,5-di carboxylic acid bis-benzyl am de,
* (3, 5-Bi s-benzyl cé?yhdmﬂ»ﬂ4 d;cmbdxylaQaO}dbwinZ-adeb'ﬂ-oﬂwBriﬂmdéht butyl ester, 10

byt i dine. 2. 4- i o SvBasT b ambixPicada B S TaBon hsthayy amice),
" Pyridisne- 2, 4-di C%Ha?h)ﬁu@dféﬁib@xg iGadid bis3 Mﬁéﬁl}“p%ﬁl)&nwe!re'f hyl) - ani de],

Pyri di ne- 2, 4-di carboxylic aci i met hoxy-benzyl am de),

Pyri di ne- 2, 4- di c&‘ryndwm,‘t-dmrbexﬂucsaqubtsl-n(barshm:zwbw‘)@é}l dely 5

i di ne-2, 4-di 4 di b |
2o 0 bis- [ napht RePOREEARER R TIC A BB forebbizblafias, L R COM o
bi s-[ (2- p-tolyl - @thiine-4vidrtaitox e hdid bﬁr [(blﬁhdlytal‘)bﬁmﬂiﬂ)@mﬁ
bi s- (4- met hoxy-benzyl| am de), Pyridi 4-di car b
bi s- (3-fl uor o- beﬁﬂ?ﬂmﬁ%ﬁca@xﬂ}? F‘aiihts-@ A 3-grinpg B&b?‘?zd'

bi | - et hyl bi s-

[IZS( (élazné?/ne?hoiyyﬁwen?% dﬁ%.fﬂog%'f;ﬁla%g% sd{3c%{/$r}|83%éhgﬁ§lﬁﬁi i c:';bf)xyl ic acid
bi s-{[ 2- (ﬁ phlengﬂynln?:eraﬂ-ﬁwatmxylhe acid besH(3, Mﬂm—fp&ylﬁxmd&)bogyy c ?ci d
4- phen am 1 car.box |c cl 1S-

S(El( me!tohoxg phe%' : cfrbé?ﬁiy’dl% c‘dgﬁ'&ﬂfﬂ@’gh%yét?eeﬁ 1 c acid bis-{
(211 uor o- phemgiig %:ZVJd} A3 hoid Bt gyRatelymaslporaiies, aci 9 bi o
(
(4

4- di net hyl Hylmdmp@4dlda;ho}(ah¢ elrad}bxs [(2@yadin-4tyhethgDamitelar boxyl i ¢ aci d

tolyl di 4 di.c d bi
D, s ot oL kP lehcs DXLl B R PSSP SRR 0 5 ¢
bi's-[ (2- phenyl fFWMiﬂe—Wdﬂﬁ}box ¢ belt bas- ?[,24(4dih¢cﬁbithjl)-etr@ql-ﬁmde}

bi s-[ (1, 2-di phenyl-et hyl)-am de WD 02/ 064568 PCT/1B02/00345 -11

bi
[
[ 2-
[ 3-chl or o- phe di carboxylic acid bis-{
[ 2,
bi s- [

[
2
2-
2-
2-
Is-
2-

Pyri di ne- 2, 4- di cywidingt3.4-dicarhoxplie agid bis-ipymdisroymety)-amided) |
i di ne-2, 4-di
AET RS Loy R
Eyyri gi ne- g 21- gl cafrybﬂmb |L2 ¢-dmrbg;xgheaﬁamda(m-dnmmw-mglm“3
ri di ne-2, 4-di carboxylic aci i.S 0 m
Pyri Bhe- 2, 4- di cé?}‘ﬁ'@%{ﬂ'?é déFéFQPXBP%?‘Elé bas-&a-gﬁ &%ﬂﬁﬁ%@mﬂ@
ridine-2,4-dicgs t - g@{z? de
gr: d: ne-2, 4- d: ca boxylilg dg.(%lhg) ghé af?w%yzrwdg%ﬂ?ﬁméjt hyl .
gr! gl ne- g j— gl cd?ymha;el-b 2.4- dmrb;axlghea@(ihqaf,&' dﬂ#rme}hambﬁl;u)damdq)f] ) 18 .
ridine-2,4-dic 0. ci oro am de
Pyridi ne- 2, 4-di cg'h%@}r#g ‘@ }1g a%lfir;?/sr f%?’ﬁluﬁrmﬁt}g?’ﬁye)&%%%)
Pyridine-2, 4-di capyRie-2,4- c@d&h‘ﬁbx i€ aéid bis-Q-HudrolI-trifficesraéthyl-- benzyl ami de) ,
Pyridi ne-2, 4-di carboxylic'acid bis-(2,3-di methoxy-benzyl am de),
Pyri de- 2, beaey &mm,yl ic acid bis-(3-trifluoronethyl-benzylanide), 15
r'd'ne-24dc ho - | am de),
Eyyr: d: ne-2, 4- d: ca d\l(ﬁ;ﬁ dzccartgox&!h %@ bég' %@%ﬁ%ﬁ%%’gﬁ%yam de))
Pyri di ne-2, 4- di caF)bmmH-za (ﬁéﬂﬂﬁb}@hﬁﬂéﬁ -4 (24 ethetyphonyhestayll-amidkd)
Pyri di ne- 2, 4-di carboxylic acid 4-flyoro-3-trjf uorrgg(fth | benzyl am de),
.20 Pyri di ne- 2, 4- oﬁ‘)@‘edﬂl!fo%ﬂrqliaf%wcBF@R‘%(MIHW%’FPZW ¥
r'd'ne-2,4dc Qﬁgéﬂlaﬂ,,)d-eth| am de
Eyyr: d: ne- 2, 4- d: car%% % i'c acl ?jo)%hé a%lg&%@ozrt?iw -l‘.I)OI’ benz§| a?]/». Le)) b
‘Eyyrl éﬁme- g 4- di caP)b'ukud-B,é-chmrbb)dyilxsa(:ﬂ ms-m-mmhsnmmd@m de))
ridine

Pyri di ne- 2, j (Cji: g %@lﬂ #’g CQCI ; b 1§ a%é ﬁg{#g}}eﬁﬁ’g ?ﬁﬂq@é} ?
Pyridine-2,4-dicarboxylic acid bis-{ [b1s-(4-methoxy-phenyl)-methyl]—

amide},



Pyri di ne- 2, 4-di carboxylic acid bis-{ [bis-(4-nethoxy-phenyl)-nethyl]am de
}, Pyridine-2,4-dicarboxylic acid bis-[(3,3-di phenyl-propyl)-am de],

Pyri di newR) e/@issdr boxyl i ¢ aci d bi s-[ (1- net hyl - 3- phenyl - pr BgVIB02&k348e] , 30
Pyridi ne-2, 4-di carboxylic acid bis-[(3,4-dinmethoxy-phenyl)-am de],

Pyri di ne- 2, 4-di carboxylic acid bis-(2-fluoro-benzylanude),

Pyri di ne- 2, 4-di carboxylic acid bis-[(3=8nudazol - 1-yl - propyl ) - ami de],

i di ne-2, 4-di cay baxyl id bis-(2:ch . | amide) ... WO 02/ 064568
PCT/ 1 B2/ 00345 - ARy ROl ac bl P UG pRUBY Himice,
bi's- (2-trifl uor orsiie: DEREMBRYUE heid Bisw(Linisth ) - A pRényBpRspYY)-dnsidel | d

bi s- (4- et hyl - benzyl am de) , Pyridine-2 4-dicarboxylic acid bis-{
* [ 2- ( 3- met hoxy- phdlyyidinee2.frdiqarboxytie agid bpsgl(3 4rdimethoxyphenyl hamidel.c aci d

bi s-[ (1- phenyl - etivl.). - a4 rl.dhne 4- di hC acid

bi S-prfi dim- 3. MWW@%M@?%@ ?rgib&ﬁégfg‘g%‘{f lic acid

* bi s-[ (8- et hoxy- pirgiidine-2#idicakboxiylit iacid ibés- K3 4midazel- byl ptopyl)aamide],

bi s- (phenet hyl -anmi de), Pyridine-2,4-di carboxylic acjd,

bi s- [ (t hi ophen- 2-Ryridinengstydicarpoxylie peid bjs-{2gchierosbenzylamidaloxy| i ¢ aci d

bie (A-trifl ot ) ' e i i d

b1 o [ (5 et hy! -  Eoniatls-3 AR ARIE eig - Cifirioindy o lafly | © 20 7

bi s-{ [1-(4-fl uorRyridirend4dicirboxlylic aciddés-(4-RpthiybiberezyPandide)), car boxyl i ¢ aci d

bi s- (2-ami no-b | ami de), .. i di.ne-2, 4-dj boxyl i id .

b1 o | (1- napht hal SHTERs SAdicAROE e i AR By PR BBY ARIEle o bi s- ¢
2-(4 d - ph : s dor B ; Al 4méd b | id

bi s (71111 tor o e A adid Ll e eyl 1 & ci @ bis-{

[ 1- ( 3- met hoxy- phd’fyyidjneez,ﬁ»,dic}armﬂy&ie]acidM&i(ﬂylﬁﬁnﬁ'ﬂmﬁthbd)ﬁb‘m@eﬁ/,i c acid

bi s-[ (1- phenyl - yil ) - ani i disne- 2. 4-di | i id bis-

[ I2-5( [2( et hg% pE&pﬁadj’zeéiglﬁi%ﬁ?ﬁ%g}a?‘h%ﬁﬁi Hb&x%aél‘l%ﬁ?'ﬁ&?’g%@;: Cc ao él bi's-{

[ 2-(3-trifluoronedyhidined? @ li¢arbeXyi¥ labid Hik-(ientthyl-amide), i di ne- 2, 4- di car boxylic

acid bis-indan-1-ylam de, Pyridine-2,4-dicarboxylic acid
bi s-i ndan- 1- yl aniRysidiney?2 Adlicasboxyiic arid Hivkshjophenzd-ylmethyl)-amide],

bi s- (3¢ 4-di chl orgs . i ne I VAR > )

bi s-[ ?"2 et hoxy- e&r}&%jq{%%ﬁigael%?g%ﬂé%lﬂ I é&@%}%ﬁé@%&ﬁ ?lci:lﬁg%eﬁ’d bi s-{

[ 2- (4- br ono- phenyiyridaidg uldicarbeialic abidmidf(Sandthyi-firan2-yimethyh-amide],

o1 5- [ (2. bi ophon EaRnece hyisa Bl iciyr U etuora-RIRAF SO FHORR o bi - {
[ 2- (5- met hoxy- 1H - SV 1 ]acid i AB)-amB . VEhf@) 2, 4- di carboxylic
acid bis-{ (2-(;&’3%@. ok‘i ?’ﬁ-‘%}%"f%’_{%‘lﬁ ﬁ;ﬂlﬁg‘i ?e?“,ﬁ;ma%&%y_ri d?’ne_-z,_ 4- di car boxyl i ¢
aci d bis-( 365- di dryrmhlgq-hémgdghmyﬁie)&c\;g/bis;L(tlmaphthe}cbddylnt_ghyl)-mml?],_rre_t hod for
treatjng a disea iate an MVP- nzyme) conpri si m ni.stering
to a ggti ent suf fS%FI%' ’F"(')cﬁ?agﬁ?:’whﬁ ac‘%'é@/’ é%%ﬁ%@(ﬁggﬂg%&-} 13

di sease an eff eCtﬁwﬂiﬁm,utmcﬁso@n@Qeia%meb-ﬁfﬂlﬁ%xﬁ%a;éy-beﬁylaamae), _
pharmaceutical ly acceptable salt” thereof. A preferred nethod utilizes a

conmpound of For mPwidine-34-dicashexyligaeiditic Al 1-(-methopy-abenyl s ethyllamddedof |

wherein one or b . i.S: r rred nethod of
treatment accor dloér’?gl“ﬁ% '?ﬁ?&s}g"’}rﬁel’le@tcggéﬁ%’@?@ﬁﬁmﬁtasgﬂéﬁ%ﬁsease sel ected
from cancer, espeRyritline/2ardicarbodicacidbis) [2-(2-mathory-phenylpretiiyfleaiide ), ai | ure,
conprising adm nisteri ng a_conpound of ,Fzr la |, or ﬁ prlgéglgc&u ically
accepBabl e salt tPwKieg-24slieabexyiccidisd2-Cotrifluororethdep TRy to this
invention i %HQF osteoarthritis and rheumatoid arthritis. 10 A further

embodi ment is us€ of a conpound of Formula I, or a pharmaceutically
accept abl e salt tPyidind-2 4kdicarhexyligranidahis-indandfylamidedi canent for . the

treatment of a disease di,ated hy an, MW-13 .enzyne. Preferred is use of a
-conpound of For mf&“ﬁ‘,‘e'gﬁ'éc ﬁ%ﬁé@@@@%‘&?ﬁ?’%@@éﬁ%bl e salt thereof,
wher ein one of - bopiidieA4addarSotsticHEHEls- AT GroHenalimi)ar © as def i ned

above. Also 15 preferred is use of a cqggc?und of Formula Il, 111, IV, or V)
‘or a phar maceut i cByridinex2dedicatbbxylisaicid hisriZeashoxypetinpl)apided=SCRI PTI ON OF THE

| NVENTI ON The congpounds,t,0..he. used in .t TEL of. 1 0Ri bi i ng. enzymes
20 provi ded by t?’@‘%‘if%ﬁf‘i“gﬁb§’fﬁ“‘taﬁ@s"é£§Lﬁ%@%ﬁ‘?—%‘?ﬁu&aﬁ? %1 n'Fornula I,
R1 L 0 R9hi ncl Uﬂe ?ﬁicﬁ?aﬁ,@%ikmb&égfcwg&is-mqsﬁcmsE-g-ﬁteltmpiaPmpdhbr ?Eclhed
carbon chains having frogm1l to 6 carbon ajous. es .of such al ky
groups incl ude net Yf}‘l‘{‘e'gt‘lh?F?er’SdHraGW‘?‘il&zétgf@ﬁﬁ?‘?pﬁ‘%bﬂ%ﬂ’, and

n- hexyl. The al kyl groups can be substituted if desired) for instance with
groups such as hydoxy, am no) al kyl, aryl,




25 and di al kyl am no, halo, trifluoronethyl, carboxy, nitro, and cyano.

"Al kenyl " nmeans strai ght and branched hydrocarbon radicals having from2 to
6 car bonw 454368 one doubl e bond and includes ethenyl, BEDIB®EWOI4SYI

2- et henyl butyl, 3-hexen-1-yl, and the I|ike. WO 02/ 064568 PCT/ | BO2/ 00345
-14" Al kynyl " nmeans strai ght and branched hydrocarbon radicals having from 2
to 6 carbon atoms and one triple bond afd includes ethynyl, 3-butyn-1-yl,

propynyl) 2-butyns1:-yl,,3-pentyns;.1-yl. . .a h I KE.qpy o kgl o means a
nonocyclic or po M’W%’%f@%%@rhﬁ#mgm%g%’@ﬁﬁ&%y'g}l&&&d’g%% vl

cycl oheptyl , arftigej,0oct yl, cyclodecyl, cyclobutyl, adamantyl, norpinanyl,
decal i nyl ) norbornyl, c%/cl ohexyl, and cycl oFen;yI . Such glr]oups can be
substituted with Ryrisiges2.4wdicarboxyigdeishdis- { Ret1dl-indak3tybeethyeamidg ey and| ky|

groups can al so fused by t i 0f at B, 18nfli)er groups such
as aryl and het e?ﬁc?g}#’?e %ﬁocﬁ%agwgoa@% né?&%ggi‘g‘?%wgzs! |ne\?\hi ch 1to 3
“heteromt ons repl aggurtiier embb@ingent Ofi this iventits is b phirenaceuticahedmapasition, y!l , "

whi ch nmeans .a cycl oal kyl group al so_bearing at |east one qetéﬁroatom
sel ected fr ofAmprismg apomyepnd of Kasmuela Liernaphagmaceytically agoentable salhy | |

pi peridyl, t I , ' y I‘c‘ai‘r?’ : cal kyl
groups nent i@%‘%@ﬂé ove g@l{}]n%l rou%lqgggtg‘gcﬁ?m?f anp eé’sé’ﬁﬁé\ﬂi %ﬁlﬁﬁgﬁ ude
met hoxy) et hPeeferred compogitianys) congprise Auwomppund ofFdruisH, IILAY, of M, ewadi t i on,

al koxy refers to pol,yethers suych a -O(Cansz-o ,_and the like. "Acyl"
means an R gPhsGma QH‘HPﬁfysacﬁ?Ptﬂ?LiR??“ &em&’fy‘?‘ 1 Wﬂ&&%&%&’é@“ﬁﬂm&aﬁ a
carbogw! gro i calBs =) where Ris alkyl or aryl. For exanple, acyl
i ncl ug%s a Cé'?qre%o%digglﬁ%t&@oﬁicl udi ng substituted al kanoyl, wherein the

al kyl 20 portion Ryiditee3.Sedisdroonlicdicisl (AeklP®-benzylapuddok¥i3+c or

het erocyclic_group. . Typical ~acyl.groups include acetyl, benzoyl,

i soni cot i noﬁ%zgﬁﬁqu%ﬂn}q%glﬁqaﬁ@de& kyl, al kenyl, alkoxy, and al kynyl groups
descri bed above apg@idid-88ndatdr¥osHesdcid, M-eatbofy-bérzyRitide)pj(1B3-t 0 3 groups

sel ected from NRAR5, phenyl, substituted phenyl, naphthyl, thio Cl-C6

al kyl , C1- Cobenzpéigyol-hrylaetikyl)-amidehoxy, 25 C1- C6 al koxycarbonyl, acyl, hal o,

nitritg, cycloalk ang <as.5- - 18 'QBS N j | .

het ergiycl icri ngqu}ﬁ%g’sidlgyb&[}ﬁgt%¥8%§°gpec le/a%klp %o?ﬁi #f%&en,

substi t ut ed wénzylaghde); oxygen, and sul fur. "Substituted nitrogen" means

ni trogen bearing C1-C6 al kyl or (CH2)nPh where nis 1, 2 or 3. Perhalo and
pol yhal o subst i tu?Yféﬁin?‘g'Safi/‘%b@ﬁé’rca?&% .(4'S§bE75<h'Hﬁ}zé1§“‘Sfle)s (raethoxyed al kyl
groups i ncl uﬁéngragﬁ%é)oet hyl , acetyl methyl, pentachl oroethyl,
trifluoronethyl; 2-di'et hyl am noet hyl, 2-di nethyl am nopropyl, WO 02/ 064568
PCT/ 1 B02/ 00345 - 1Byridihe3 pedicarboyylivedcidy (4-c@bpmethpk pbeyiylamide), (3-

nmet hanyl sul f anyl net hyl et hoxymet hyl, 3-hydroxypentyl, 2-carboxybutyl,
4-chl ggpbut yne Kﬁé’egﬁb"r’%‘éﬂ’propyl , pentaf | uoroet hyl, 3-norphol i nopropyl)

pi per azi nyl met hyl pydaiRen Z0s%kaub¥lic AR (?—tﬁl‘ﬂ)ogjibébﬂymrﬂﬂéﬁ@ﬂw yethyl. 5
Exanpl es of substi %Iut ed al kynyl "groups include 2-nethoxyet hynyl,

2- benzoyl et hpyndylmethglamideul f anyet hynyl , 4- (1- pi perazinyl)-3-(butynyl),

3- phenyl 5- hexynyl +dl ethvl am na- 3- but y! 3 L 0-3- but ynyl

4-cycl obutyl 4- helx)%‘%?ﬁ%' gésn%w%ﬁé’?ﬁﬁ(aé:?&%glxxl(?gfégg‘?gfa ﬁl ed al koxy groups

i ncl ude am nenigphafesiethiidmédeyi oxymet hoxy, trifl uoronet hoxy)

2-di et hyl am noet hoxy, 2-ethoxycarbonyl et hoxy, 3-hydroxypropoxy, .
6- car Bdxhexyl oxy, PyidingAS-dira PXﬁlFrQ%r(,z,lé‘}x%er%P@?dW% WP?‘M%@H“Q?’kyI ,

al kenyl , andyal Ig%éﬁ% Ar QUDS ide. dh et hyl am nonet hyl , car boxynet hyl ,

4- di met hyl arn[(zt?- - h?%%&i??@éﬁ?lg?ﬁﬁé%t hyl am no- 3- pentyn-1-yl,

4- nor phol i nobut yl PyrAdiné-3tSedicabyxlylipacid, {2,d)3-tenzgdxadiazol-5-ylmethyl) amide,

3-imdazolidin-1-yl propyl, 4-tetrahydrothiazol 3-yl-butyl, phenyl methyl,

-3-chl or _ophenWr?é‘?%‘fg‘?‘°g‘ﬁds‘YthF¥d(é’.“¥‘%§|e terms "Ar" and "aryl" refer to

unsubsti t ut ed a”dP?HJﬁﬁéJStSJHi@QrE@{iﬁ[%édic%i (9 BIpEnzothRldRize RE ¥Ametigh) anfliQUPS have
ons o

from4 to 9 ring a , fro.m of which are independently sel ected
‘from BRe gro(pmethexydenzydamideld S) and N. Preferred 20 heteroaryl groups

have 1 or 2 hetergat i - Of 6- d | £l kD ~_and

bi cyclic aromati c%’?ﬁag'gfg?@ﬁ%o’éﬁéc ?cr@ﬁggg’figﬁnﬁg‘{hﬁ@%‘e?ﬁ#?‘f‘?@x”%ﬁﬁ%?’y| and
het eroaryl . B3-gfetox9beasidahide}jent groups include al kyl) al koxy, aryl oxy,
hal o, am no) al kyl am_no) di al am CF3, thiaqal kyl, acyl and

nno) dialkylamno, OCN, - :
hydroxy. Typi cal ~Rysdingde-aicabosylicacid bistdS-peneodiasolpnyimathylzesten or ophenyl |
2, 6-di bronophenyl, 25 pyridyl, 3-nmethylpyridyl, benzothienyl,
2,4,6-tri bronmophenyl, 4-ethyl benzothienyl, furanyl, 3,4-diethylfuranyl,
napht hyl , 4, 7-di chl oronapht hyl , norpholinyl, indolyl, benzotriazolyl)
i ndazol yl, pyrrole, pyrazole) imdazole, thiazole, nethylenedi oxyphenyl,
benzo- 2, 1, 3-t hi adi azol e) benzo-2, 1, 3- oxadi azol e, and the like. 30 Preferred

N S




WD 02/ 064568 PCT/ | B02/ 00345 -16 and T(CH2) mMQR4 or T(CH2)nTCO2R4 vriherein m
isl1lto6, Tis O S NR4, NOR4, NRARGY, or CRAR5, Qis O S, NRS,

N(O R5) wwo 0fRuwiRSe8 wherein R4 and RS are as descri bed aboveCT/aBud/oRs45i s

hydr ogen, al kyl, or substituted al kyl, for exanple, methyl, trichloroethyl)
di phenyl nethyl, and the like. The al kyl and 5 al koxy groups can be
substituted as defined above. For examiDe, typical groups are carboxyal kyl,
al koxycar bonyl al hydr oxyal . hydr oxyal.kox d_al koxyal kyl . Typi cal
substituted aryl %%H&YT ﬁmg‘é%?éqoéﬁﬁ%?%gﬁb%@‘/}',g%p%@%bhenyI ,

1, 3- benzodi %ggﬂgyl)_ﬁﬁigg]r;ret hyl am nophenyl, 2,4, 6-tri et hoxyphenyl,
3-cyanophenyl, 4=net hylthi ophenyl, and 3, 5-dinitrophenyl. 10 Exanpl es of
“NR4R5 groups i ncl2Bthoaypyudine3; hicamporyljc atid bisd ok, dbpnzadiarel-Sacet yl ami no,
propi onyl am, no - am.nopropyl am no, 3-ethylam nobutyl am no,

3-di - n-pr op&?’ﬁﬁ?‘ﬁﬁiaﬁlgglyl am no, 4-diethyl ani nobutyl anino, and

" 3- car bpxypr opi Onﬁ-Aﬁﬁh@gyﬁBﬂe@rﬂdi?ﬁbﬁﬁgﬂic%idBik%(l,’a'-ﬁéﬁoﬁﬁiko%-t h the nitrogen
to which they are attached to forma ring having 3 to 7 carbon atons and 15
1, 2, or 3 lydémethybtasmidekandcted fromthe group consisting of nitrogen,

substituted nitr 0 . . I lic NRARS
groups incl ude p% @6?11%?@3&%%??%% *ﬁﬁ”c”@%?ﬁg‘?‘p@%'é?‘gg’%ﬁ

4- benzyl pi per azi yMethtkyipdiridite.3, pidivarbostyliyy heid pis-benzylamideyor phol i nyl , and
the Iike. "Halo" includes fluoro, chloro E)rorm, and . iodq. 20 The term
"conprisi ng”, whi@3-Bis-hepaviesrhwmnaylmyridin-pylqxyageti ‘Wt‘h?&i’ estEont ai ni ng",
or "chpracterize 5 .S, 4 i iy < : does not excl ude
addi tpgnal, unreg?%%%eqegw%gﬁgémm%@ﬁm@q?%gmt e scope of the

i nvention that i Pydicine2 Waiicarmdxytioacid bidi-methoxy-bhrzyddmidelr " consi sting of ',

peci 1160 i n 1 hi HBEETR BHARRRER EeR UGl St aIor VIR RSk kase. The

phrase "consi sti W@Kicﬂé&%@iic h&iﬂibﬁss(f,ilailﬁétﬁ&@-_@énz hmidg)yention that
follows to the specified el ements) steps, or ingréedients, and those further

el enents, steps, Ryridineg2.delicambaxylin aciddis-dochlororkanzylamjdelf f ect t he basic and
novel , 30 charactegfistics of the i.nvention. The.term"patient" neans a
mam'na]r53 Preferre?yﬁ’fﬁeéirﬁé‘{“faﬁ%(?’%(h%aﬂgfwﬁi&mya'gg?eg, dogs, cows, horses,
pigs, and sheep. Pyrﬂ%e@?,h%ﬁﬁ{yﬁgéikiwgﬂéﬁﬂ&leﬁY-yTxhéthyBIami&é]ni mal " means

a mammal . Preferred aninmals are include humans, rats, mce, guinea pigs)

rabbi ts) nonkeys,Pyiding2 doticarbosalis aciddis ks p-ldethydhamidibep. The phrases
"t herapeutically %ﬁéé%’é?i@%ﬁwhz a@iﬁq)is"- ﬁ%ﬁﬁ{f’*ﬁ%ﬁm&ﬂfd‘e are 5 synonynous

unl ess ot herw se 'i'n mean an a-conpound of the present
invention that i Pwidiid-2daiitarbexyliopcid\bis-(Ffluarortebngzylamjde)i sease, or di sorder

bei ng _treated. ermnati gn of therapeutically effective anmount, as well
as otHer factors ¥l eé&“t‘ﬁ“é‘?‘f"é’ F?%‘Qbégﬁqemgfert@ﬁ?a&ﬂd a conpound of the

resent inventio A pat i i : Of ot i i osage
oot ca. 10 PR BRI SERYR] L CoamRA Gy bl o0

a at1on, requency of “dosi hg, y depend
upon t he paramide},ars of the condition that is encountered, including the

pati ent and condition being treated, . the severity of, th Pt in a
particul ar patie Xn‘{_;%sﬁé‘_ﬁ‘fqré?ﬁyl‘f’ agig %&@d&fﬁeﬂ %RB?W@é%&ﬁ?ﬂ@l%grti cul ar
route of adm ni St]!’yfﬁ_diﬁélz,h_ﬁdiéuib&(mlcQh’iﬁd:is-t(hgg&ﬁﬁ%mﬂ%mﬁ’de],dosl ng, and the
particul ar fornul ati on bei ng enpl oyed. 15 termnation of a

L O 19 OYean. . .
t her a®uti cal | y fyriding-34-diashexytiaeciddii-tEn(4rmethaxyrphensiby-ethyll-amidgln t he
| evel of ordinarypgki. a4 Gl O cV@L & 1 Nak K sandiBacl 1 Ni cal
use, an effecti vep)g*ridﬁ}ﬁéﬁgAﬁdééﬂg%ﬁlggg@r%ﬁMz @{g@&rlﬂ?h're@%mﬁdaggﬂw the U S
Food and Drug AdnPyrdih¢-2idicarbeyliaacdis-V2-Gathlbrorphiegnl)-@tisticamidéhe phrase
"adm xed" or "in adm xture" neans, the in e&ifgits SQ ere?
. yridine-2,4-dicarboxylic acid bis- f2- ,4-dimethyl-phenyl)-ethyl]-
amide},

30 Pyridine-2,4-dicarboxylic acid bis-[(2-o-tolyl-ethyl)-amide],

Pyridine-2,4-dicarboxylic acid bis-{[2-(4-ethyl-phenyl)-ethyl]-amide},

Pyridine-2,4-dicarboxylic acid bis-[(2-phenyl-propyl)-amide],
Pyridine-2,4-dicarboxylic acid bis-[(1,2-diphenyl-ethyl)-amide],



20 conprise either a heterogeneous or honbgeneous m xture. Preferred is a
honogeneous m xture. The phrases "pharmaceutical preparation” and

" pr epar anw@moL06a368 synonynous unl ess ot herw se indicated, pODBRObEe t he
formul ati on of the active conpound with encapsulating naterial as a carrier
providing a capsule in which 25 the active conponent, with or w thout other
carriers, is surrounded by a carrier, Wdi-ch is thus in association with it.

Sinilarly, het h tical ti
are fully desor: DA o EenpoTF acid bt dihlosF ERAGIEE ahount - means
an amount of inv m-ﬁarm@&%yheracﬁmﬁﬂbiﬁewriz-ﬁﬂdtu Rameyabl e salt

thereof, sufficierit to |nh|b|t hal or cause’ regression of the cancer

“being treated in l%yqdmetutdmearbmdwemdm(%ﬁftemtm enzylamidefor exanple in

hunmans or ot her Is a ti anc ISR can be determ ned
experimental ly i :Fyé‘ -%#&F%%@ RC &Py &1%§-5ﬁ8r°-’r°ﬁ8§'3§?56% WO 02/ 064568
- PCT/ 1 B92/ 00345 - -Da-dieebiYhid AtidHRA(8,5-aEndtiokyBeryla@giitnes of the

United States Food and Drug Admi nistration) or equival ent faoreign agency,

for the particul Ryridine2A-dearberticapid biw( dtm@b%dbenmbanyﬁ%se " MVP- 13

i nhi bi ti ng anountyp n -

phar maceutical |y Pccep %,ﬁlacgc s%ﬁglrde&%we ; gﬁeﬁ&wgﬁppﬁﬂ@ an enzyne
mat ri x netal | opr cn)eidm'esje4;Icharbd$)q|1wdcﬂgnsae[(mpyndﬁt-e-grl-émylr}éxhﬂepof i ncl udi ng
a catalytic domain thereaof, in a partjicular anj popul ati on.
Por exanple in a isiding-&A- @?%E?x%r%ﬁ’ﬂlbls'gﬁ rrg_yﬂ y@r?‘!’r{%ﬁ]'amunt can be
det er phned experrlﬁgﬂﬁ _ t N i g.)w_ﬁ may be
the 10 anount require %’l%u c%xﬁhrﬁoﬂﬁ@%ﬁ?lnﬂgi 20(4 léﬁﬁhﬁﬁg@gg ?)d and Drug
Admi ni stration, d?yr&h;w-ﬁél-chmrbzb)qdwragrd ln;g{-:(pmdm#%ylmdnbylbanndaiul ar MWP-13
enzyne and pati e ei n eat ed ..5ho be . rec dt e matrix
net al | opr ot ei nas g&ec[“f‘ﬁ o’?y@l" ' weﬁ? e‘l Qﬁ@béﬁtj’novm as

interstitial col |1§5&R!ﬁib324 cﬁ@irb@%@%ﬂbls-(m dirh&h@:@-@éﬁ lanaige); ol | agenase
MWP-2, al so known “as gelatrnrserr kDa T eIVcoIIa enas
I%Gv#)as matrr lysin

al so known as st rEmrsiu}cgﬁ,ﬁ-dwarbmrsdw@m,dénh(&mﬂuvmmethal benzy

or pofor phonuc) DA AE-SERHROR R T GreeBEy BERAmiEE). TOT0o0
gel atinise B or N%fﬂdﬁ% i',vaﬂcaermqi}ic|a@ﬁlﬁii§-§3%d1ﬂubi6ﬁ1é?hdﬂr—baiz§mﬁdé)v\ﬂ as

stronel ysi n- 2; 11, al so known as strorre,&ysr n- 12, al so known

as netal | oel ast asRyridings2.gaicarbexylierssidrbis-@ WWE%@'QGUW@@ al so known
as nmenbrane-type as MT2- MVP;
~-16) al so kng\a/n QSA%%ZMME%E%% Wéﬁ'ﬁggﬁ?n%&“nﬂé’?ﬁ@ﬁ? MWP-18; and
MVP- 19. Whén2ylatmdded3 PCT/ | 802100345 19 Gt her NIIVIPs are knovvn,
including NI 1VIP-26, ch..is, al tr| sr n- One aspect of the
presegb i nvent i onl%fr‘sdJ 6rﬂ38?fhﬂx 1|c @rol?ﬁj g"ﬁeﬂ:‘a mme’euti cally
acceptabl e salt tpa{gmd. 24t&ié‘érbb)§ylﬁ a'éﬁr tﬁ@gzre étﬂ&t;bpﬁeryl)oémmwrayrre 5

MWP-13. A selective inhibitor of Mvlr-1 used i n't'he present
invention, is a cRyrsingddtdicarboxylie a ﬁldblwﬁecmw-ﬁb‘pmtbeﬂzrylwmﬂ@o ver sus

MLWI P- 13 than v 0 Q tiE el nase enzyne
such as, for exaﬁ%‘{r@ "il\/ltz\'?’vcfei g? SRW‘Q% @@ﬂ@rgﬁﬁﬁlqﬁfﬁ\h_ ~-9~ or
NivlP-14, or verpyﬁdlﬁammaﬁﬁbﬁﬁic%cfmé-@r-aﬁimwﬁymaé)ase ("TACE"). A
preferred aspect of the present 10 invention is a conpound that is a

sel ecfve inhi bi tByridieg-2 mm@mlwr%mt(mmﬁhfnzmqe),ot her aspects of
th t t [
hcceptanl o salt o pEneoR BORGIR S i S ARl B EIRATI | 57 Y s

2, 3, 4) 5, #fmide}, 7 ot her MNNI P enzymes, or versus TACE and 1) 2, 3, 4, 5,

AL LTy I SISO R M R R

Pyridine-2,4-dicarboxylic acid bis-[(1-methyl-3-phenyl-propyl)-amide],
30 Pyridine-2,4-dicarboxylic acid bis-[(3,4-dimethoxy-phenyl)-amide],
Pyridine-2,4-dicarboxylic acid bis-(2-fluoro-benzylamide),
Pyridine-2,4-dicarboxylic acid bis-[(3-imidazol-1-yl-propyl)-amide],
Pyridine-2,4-dicarboxylic acid bis-(2-chloro-benzylamide),



15 of Fornmula |I) or a pharmaceutically acceptable salt thereof, that are

> 10 tinmes, > 20 tines, > 50 tines, ?100 tines, or > 1000 tinmes nore potent
ver sus NWIOAXB6IR8t han versus at | east one of any ot her M\PET@B2yosdsor TACE.
It should be appreciated that determ nation of proper dosage forns, dosage
anounts, and routes of administration, is within the | evel of ordinary
skill in the 20 pharnaceutical and nedil@al arts, and is described bel ow.

The term "1 GO’ ans 1t oncent.r at..on C LEfdEred to

i nhibit activi tyrf?é?‘“é"eﬁﬁgﬂgﬁfr\pﬁhf 2%’1822(’ ,'@E@ﬁl%g%n%;ﬂﬁg%ggﬂor ou)’ enzynme, by
501o. The phrase PygrEm-34idicasuX§iio acididia-ethyllbamdylangidel, ai ning a catal ytic
zinc cation of the MVII' enzyne, wherein the MIWIP enzyne contains 2 or

‘more 25 donai ns. Byrisines?.$tdicarbpxylic acidrhis-(BeS-methaxyphenyosthillamidedor ¢ hat

retain at |east e, of AN i1 Vi 0, . MWP- 13CD. For
exanpl e) the col ?pm%é%é%ﬁ%#&ﬁlmétﬁblﬁvﬁtqlih%ylfémg}#&n‘%«l’r, have been
‘reported to cont &Pyridine2 gricarrxdlic deidbisrflpyridia-Pyopednl)-amidtdai n, a

catal ytic domai n)_and a_henopexinli ke dopmain (Ye Q - huan%, Hupe D.,
Jomsgnf L., Cuh_r [) _el?t_tﬂd\w%é'{%‘léﬂfb%?{@_ﬁiaglldrbys,‘[@Cﬁﬂl;‘g‘g’d?@.“gg‘_ﬂlﬂhib_) g Thef plhlr aise " ?h
met hod for inhi bi Vb W1 - .ncd 3} d inhibiting fu eng
M WI P- 13, trunca%%@?%%sdﬁ%%% g?%?ﬁﬁ?f%@% nﬂgé?fgl )yti c WO 02| 064568

gCT /1 BOZ]{ O(I\)/Igff/?/ I - ZByraIimB' d-ﬂ,ﬂtdicl;arbo)qﬂiﬁdbidg:;id-l{mhipphdgaz-yhmuh_ )]fl)-_?_nl\l/tfa% ({gt a: ytic .
omain o p-13,..as | as the catalyti 0 of T~VI.P- al one, an
truncated forns yqq\%ﬁ'%'g?‘lé?aﬁ?‘?’%ﬁ‘ﬂ&ﬁ’&lﬁ?\s'&%&ﬁhqﬁb&]}l@“ﬂ]&m?@t ain at |east

some gatalytic a %‘Kdiﬁél?. 4L&ica?15’(|9(‘j'|li€ abfl tﬁﬂﬂ'S%&tﬁ&Pﬁﬁr&ﬂlﬁlthéth Panbi@e]y shown

previously (Ye Q-Zhuang) et al., 1996, supra) that inhibifor activity

agai nst a cat al ytPyridinsr@drdicarbaxylic arit\bis { [ Is(4steetioqheny)-sthyll-amidahi bi t or
activity against the.respective full-l.ength enzyne.. The . conpounds to be
used in the prese‘%?f"qlwz'?[fcﬁ‘fﬁﬁb@é' c @gidhis 'W6$WYI§W$e3Tm as well as
sol vated forns, i@@dd&ﬁu-ng-chmb@ayﬁd abi oS- { (1LihpBtharRnal-yi-éthyl) salidedf ed forns,
i ncluding hydrated forns, are equivalent to unsolvated forpns_and are 10

i ntended to be enRyidines24cdioarbonylictanid bis-d[Fe(4ohydraey-phenybrathylirpevdelon. The

conpounds of For . . Nirad..cen h Zﬁ@h’" j st as

race 3; mxtures%#eﬁ vqlg%g&yglﬁéﬁ |%$T§1E§ﬂ'%ﬂﬁ§@8‘{ny Pé% ri géjforms can be
used in the nethopPyridiné-Rjdsdicaabexylicapidbis { pi-(3-methok gptiernd)-ethyljemigelynds. The
conpounds of the invention are capable of further form ng both 15

phar maceutical | y B&E‘E@B@‘aﬁ@cﬁg?’?ﬂhca?ﬂd&?ﬁ'[@Oﬁl’iﬁpb’]s?‘iﬁ’ﬁy -4midel i ncl udi ng but

not limted to acpfls iy r \ 3y ifdes of a
conmpound of the |1r)1€ré(ﬁﬂ€%1t$ &%?éﬂ‘%vaéﬁfﬁg4@@*&@32@3@%?@?&%&&m
formul ati ons conpPymiding24-dicarboryiict asfd bikd [2-(B+giftuocoometbylephenyl)withyi]l-a

phar ngéeuti cal J% acceptabl e cagier, diluent, or excipient therefor. All of

t hese“Yor s be used in 20 the method of the present invention.

Phar maceuti cal | y pee@Ré-2Rl-Gicabilird@id hisindul L-§lagfidd,he conpounds of the
invention include salts derived forminorgani c acids such as hydrochloric,
nitric, phosphor i Byridine-Rurdicarbexpdicasidobisdndanyldylapides, phosphorus, and the

li ke, as well as salts..deri j i as aliphatic
nono- and di car bot%?‘@g‘éﬁs' %\lg?rhé’yﬁ%h%;l@&g%’gg@érﬁ%@gﬁchgﬂ@?\@’c aci ds, hydroxy
al kanoi c aci ds, apiadiael2gi-gicabbtdic RidbB[(Tethoxy@ethyblaniliell i c and aronatic
sul fonic acids, etc. Such salts thus include sulfate, pyrosulfate,

bi sul Bate) sul fit Byriginedi4-dicarboxylic agidbistihdré4rheamao-phanybirsrayld: osphat e,

di hydr ogenphosphagg,: :0ehap P ) ﬂ.ﬁﬁ{,_ ] ) brom de,

i odi de, acetate, %?g%?g?gfgi?ﬁggﬁl%%ﬁfiﬁﬁgg tyr?t}é])céa&c?g; ate,]’ 30 nmal onat e,

succi nat e, suber aPgjidinel2xcdicarbofyliveacid bis-[(Zxthierhen-2ryratiey ramjdehenzoat e,
hi b te, thyl b ate, dinitrob t ht hal
bengencsut 1 onat e, PYBtaERdcaekBi I sl BRI S SRty ol 3 iethalle,

nal eate, tarhhffes nethanesul fonate, and the like. Also contenplated are

the salts of amno acids WO 02/ 064568 PCT/|B02/ 00345 -21lsuch as arginate,
‘gl ucodft e, gal act Bytdine@,4-dicarbokydia acidbisslde-(1H-dndad:3ayhpethyllBunige}.candy| . |

"Pharmaceutical Salts." J, ,of . Phar tigal .Scien 77:.66:1-19. The
acid addition sal ¥H§Pe#h%d‘ﬁﬁrgpglkcg%g§ﬁlﬁbé’%é‘}@ﬁﬁfoégei‘ﬂ% e)t:ont acting the
free base form w Whfugthstdrhbadinedit i aeetiodfor rletingesdiseade Medihtddbydroduce t he.
salt 5 in the _conventional nmanner. The free base form may be regenerated by

contacting t YEVMBal3 enzymg, compiisipgasisainisieringita a pausn: gutfsrngrfrera spelsa i n t he
conventional manner. The free base fornms differ fromtheir respective salt
forms sonewhat in certain physical properties such as solubility in polar
sol vents, but otherwi se the salts are equivalent to their respective free
base for purposes of the present invention. 10 Pharnaceutically acceptable
base addition salts are formed wth netals or am nes, such as al kali and

o, T 1 - p— . o




15 and procai ne; see) for exanple, Berge et al., supra., 1977. The base
addition salts of acidic conpounds are prepared by contacting the free acid
formw t Waoxesiasci ent anmount of the desired base to prodeCEIBH034EIt in

t he conventional nmanner. The free acid form my be regenerated by
contacting the salt formwth an acid and isolating the free acid in a
conventional manner. The 20 free acid-Frns differ fromtheir respective

salt forns gomewhat..in. certai hysi cal ert.jes s ility in
ol & sol venlest fuerietind Apnl ofccbtycpod Bf EOEAR o ArRRREH, oo pc i ve
free acid fgiceptbleaaethefdof! APreteRePibtho iiizds@ conlpting @f Fetina Idr at he
present invention can be fornulated and adm nistered in a wde variety of

‘oral and paphamacesticellisangeptablesalt therrof. wheseinone oF hathf Aand BAy rect al

adm ni strat| on. All that is required is that an M VV>P inhibitor be

admi ni st er eRB e mammal sufferi ng froma disease in an effective anount,
"whichgis that a gﬂyp’c' 2 [ hid faveitonds Sease and/ or
t he sgnptoms asrs%glﬁg?éer W ”I&Igteg}l |?gg@%nkﬁ%goa‘nﬁﬁg?ﬂglrlegogninzed to those
skilled in tregmenttoftardiseasdseléated from canatneaperidllyr breastagrcinompy; | se as t he

active component, 30 either a. conpound, of .the invention or correspondi ng
phar maceut i @glla-l"‘?‘aé‘@l}e‘iﬂdalmag failyre, P?ﬁﬁ"\géflg“wte‘é'ngér‘r‘ﬁﬂﬁ’ﬁﬂ“%sf the invention.

WO 02/ 064568 gfuld 1,@%/pﬁmeua&ﬁp%@mmdamhaeampeaﬁc diseades RPw ed by
met hods well known to"those skillTed in the art of organic chem stry. The

conpounds ofreat¢tbadcanding tocthisdnentiop inshudesstegarthritis ang thowmatoid asthrifisavai | abl e

startipng materi al r reactants that. are readi r red by standard
or gaﬁlpc synt het i ésf{”étgﬂrﬁ"&(?@éme‘}&l? Wiogglcowmlwgg%éorgxpﬁgﬁgrtahe i nvention
conmpounds Ophdraéedtidally adceplableiRalt thefedf G Bhelmamifavturelbien mbdisiméritégr i n Schene
1 conprises reacti rlllg ? diacid with a chlorinating reagent such as thionyl

B &

chl ori de orthegpiyme disgeseimediated by, AMMP 3| epgyme srefereed igpseff @ onet hane
e o SH § or . ) ) . ‘ ol

(PO 1 0okl 57 s 0 IR oS ORI oo

triethyl am gg oot/ R ahd BaisWI@TI‘vﬂﬁreﬁ’ﬂ RE%HH'IUS%!: as deAiMRUBbA. Wisd he acid

chloride can be reacted with an alcohol, R40H, in a nonprotic solvent such
as dil6hl or opreferedds usexnfq conmpouad ob Foemila IoHLiINo oy ¥npra pharsastitically
triethylam ne or, potassi um carbonate to give a bis-ester of Fornula |I. The
bi s-ester c3FPRD 85@%‘?‘?urrstances be reacted with an amine, NHR4R5, at

el evated tenperatures to give a bis-amde of Formula |I. The 15 diacid can
al so be reacted with an al kyl halide in a nonprotic solvent containing an
organi c or inorganic base to give a bis-ester of Formula I. Athird

sequence involves the reaction of the diacid wth hydroxybenzotriazol e,

HOBt, and di cycl ohexyDFATATRSD DESERTINGON OFIHR INMENTIONMIR4RS, in a sol vent
such as di net hyl formam de, DMF, or dichl oronethane to give a bis-am de of

Formula 1. 20 Conpounds of Formula |I have al so been synthesized using

conbi nat or i al t ePhOLEHSSundSESBEBseR in THRnéthos bEinlti@ig MRVIPenbRRd to a resin
such as Marshall resin to give a bound acid chloride. This is then reacted

wi t h2an ani pryvidsdiB4Rbis ihventibe arrthsseriefinaf by Fortuly LaniFoemula R ed R8nt  such
as DCMto give a resin-bound amde. The resin is then cleaved, by reaction

i
with an am HeldRERarEs alkyl graunsn dhess are stragght ﬁP‘ég’@ﬁ‘E’éedcﬁaﬂéﬂp ni c base to
give a bis-am.de.of Forpula |  wherein. .ea 4 and RS independently are as
Get i nad nbolBiE o b Seen ol BEmhIE S uensk) ot HeiRE TSEW Hoa/ 0oats
RZ RZ ~ R2 RhyRis 1, 852%-but¥d) ricoperdt¥l, ndd-héxy¥ Thealkyiroups ddnBe O 0 O O HOR4
NEt 3 R4Br) | cﬁ’éogsgﬁgé’ R2 RlﬁKg40 érﬁﬂom e o>¢I Preroug

substituted if desired, for instance with groups such as hydroxy, amino, alkyl, aryl,

25 and dialkylamino, halo, trifluoromethyl, carboxy, nitro, and cyano.
“Alkenyl” means straight and branched hydrocarbon radicals having from
2 to 6 carbon atoms and one double bond and includes ethenyl, 3-buten~1-y1,

2-ethenylbutyl, 3-hexen-1-yl, and the like.



WD 02/ 064568 C1 Resin O -24 Scheme 2 Resin Resin 4R5 (Am ne B)

PCT/ 1 B02/ 00345 4R5 (Anine A) RL RARSN N/ NR4'R5 O O WO 02/ 064568
PCT/ | BO2nWaD@445685 The fol | owi ng detail ed exanpl es furt hePCTAB2YDI4St e t he
synthesi s of typical invention conpounds of Forrmula |I. The exanples are

representative only, and are not to be construed as limting the I nvention
in any respect. EXAMPLE 1 Pyri di ne-2, 414t carboxylic acid

23Tt hOXy DS ks 1y Ghtailefhfolelte hQihiaiinon o o

1- hydroxyberzZtera@b?dala@orhm{@éﬁ thbmsdnd(aad%hmes sfhyAyio Bybutydr-t4,hoxy- benzy|
am ne (1.53 , .0 mmol ) and 1-(3

- di net hyl ani mm&mﬁbﬂ)bmiw&ﬁf?%ﬂr%@élh%/hk%chl oride (EDAC) (2.88 g, 15

mol ). The sol uti i d then
evapor at ed at red‘g&g}v‘%@(ﬁ %Jngth%%q x;felhéa]m Oi{c%bf% +£§g§:@ﬁa¢' %cht%gned
between hot cotlapto ?EG?@bl&:ledcﬁ‘lﬁocVﬁl@blodEm qrct;rhlutyd miamtyhas t hen washed
wi th saturated sogl um bhi car bonat e, vvater &Wg i nal | @{fh The rganl C
phase was dmogingybdesainghaeearayh cyalghexil, %&Fﬁt a&m‘ﬂl@cﬁ&e

ressure to sl u ogr aph
3SI ng sili cggg%ﬁutgﬁﬁ%%%}hg ‘Q‘ﬁ"’wﬁ‘%@f é:%iﬂh@‘ﬁ e oclylalogrkgg I ons ghoalnyby
thin | ayer chnalsabegusediby t(vblpo)ntstofamnhmem to lothengioups puahcasarylasde conbi ned,

and the sol vent renmoved b oration r, T, ressure to

1735 g (76oqerroRHREONE ApodBHpetH e sben T phiah Tgp P TSRt Ak o0 §.
M cr al ysi Al (43 2réupd’ N =
10. SES)WFoun Hgﬁ@%ﬂ%ﬁg giHar—quhg%a) N —0& : 2 .mE‘;(ha%anes Xc\goa\}\gle %lrepar ed by

f ol | owi ng t%o%ﬁﬁn@@ﬂ]@és@bn@h&é&dtﬂi@s&&itéﬂ erﬂl(DrS bx NR?, exdmples®iREE 2 25
Pyridi ne- 3, 5-di carboxylic acid_bis-(4-chloro- benzyl am de); np 224-225C.

EXAVPLE 3 Pyaxiranylepwralidinyd -piperidyls tetrapidonyran, @nd giorphabingenzy| ami de): np
185- 186C. WO OZIAquSéﬁ'S P gT ltﬁ@%ﬁ{gpééégf méntioiedBhdvebound through

2- Met hoxy- pyri di né- rcar

bis-[(1, 3- bejxgrgdn @xmhpl’és yf wbtchyﬂu)laum methpx y/Bthdwly lisopkégoxy, idnt-buoapaindsi s

C24H21IN3~7'
( 15 the ?]%e ddltlon a?koxy refers to polyethers such as -O-(CH2)2-O-OH3, and

the like.

“Acyl” means an R group that is an alkyl or aryl (Ar) group bonded
through a carbonyl group, i.e., R-C(O)-, where R is alkyl or aryl. For example,
acyl includes a C]-Cg alkanoyl, including substituted alkanoyl, wherein the alkyl

20 portion can be substituted by NR4RS ora carboxylic or heterocyclic group.
Typical acyl groups include acetyl, benzoyl, isonicotinoyl, and the like.

The alkyl, alkenyl, alkoxy, and alkynyl groups described above are
optionally substituted, preferably by 1 to 3 groups selected from NRARS, phenyl,
substituted phenyl, naphthyl, thio C1-Cg alkyl, C1-Cg alkoxy, hydroxy, carboxy,

25 C1-Cg alkoxycarbonyl, acyl, halo, nitrile, cycloalkyl, and a 5- or 6-membered
carbocyclic ring or heterocyclic ring having 1 or 2 heteroatoms selected from
nitrogen, substituted nitrogen, oxygen, and sulfur. “Substituted nitrogen” means
nitrogen bearing C1-Cg alkyl or (CH),Ph where n is 1, 2, or 3. Perhalo and
polyhalo substitution is also embraced.

30 Examples of substituted alkyl groups include 2-amihoethyl, acetylmethyl,
pentachloroethyl, trifluoromethyl, 2-diethylaminoethyl, 2-dimethylaminopropyl,



C=60.97, H=4.70, N=8.89. Found: C =60.92, H=4.33, N=8.83. 5
EXAMPLE 5 Pyridi ne-3, 5-di carboxylic acid bis-(1, 3-benzodi oxol - 5-yl net hyl )
ester; nwdd2e6138C. EXAMPLE 6 10 Pyri di ne- 3, 5-di car boxyl i BCHEBI/00345

bi s- (4- met hoxy- benzyl am de); np 224-225C. EXAMPLE 7

Pyri di ne- 3, 5-di carboxylic acid bis-((1, 3-benzodi oxol -5-yl nethyl )-am de]; np
194- 195C. EXAMPLE 8 Pyr| di ne- 2 4-di carb®xylic acid

04518 SRR i, i

Found: C=61. @}y 9% YEn 5 I |
bis-(4-tl uorg‘g1 benzyglérgﬁde) oxﬁm%dg leéwlfzt%ﬁ;gcﬁp&ﬁlpmpjdpxy ¢ aci

- ﬁ g; o( 1) 2- dpentafiecrpethyly Bﬁ@omhshlmpmybm%nﬂme&%r%%%wwgh #@d OH1~H
a) b5- droxy nicotinic acid WO 02/ 064568 -27 HO N

oH pq/|502§§g§%%tﬁ$8&%@¥§pgl I'on of 5-Benzyl car banoyl - 6- hydr oxy-ni cotinic

racid met hyl eSteExaﬁhpI&ToﬁGMtl{tmynyd\@mupdﬂmm& 2methokgetBynylpl ) 1N NaOH.

The m xture 5 was heated to 50 C and stir ed over Addi.ti.onal] 1N NaOH
was added (Q-hynmyletbylcyl r%w?}hylsuwemylu‘r mf% )ég‘%vmggl%&h%ir 6 hours.

The m xtUr e sURRyiyn 91 g§1 BnEROL D@y VAN RIS BLA N LBy tiuryMet hanol v
renmoved by conc tatin pressure resulting residue was
di szollcved | A-HeZehylnahdatke like.t ed W|th di ethyl ether. The aqueous |ayer was
acidified with 1 I—LC1 1 andfiltered. Th olid prgduct was washed with
water and dri ed Hﬁ}g’é tutrdalloxy £TONRS ‘? [nogroe X¥1.2 g (85%vyiel d).

VS: AP
o 29”‘1‘0Z F(() o etoﬂprﬁéthgb?);g u@ﬂrﬁ&fbinéthoﬁﬂl‘i &eﬁalymhﬁoet)ﬂéblwd C, 61.76; H 4.44; N,

5- Benzyl car ﬂe&twyc@rwuywam Thydroxyprepsaxy, freatbprhexyiaxy, mdhejike.
Further, examples of substituted alkyl, alkenyl, and alkynyl groups include

dimethylaminomethyl, carboxymethyl, 4-dimethylamino-3-buten-1-yl,
5-ethylmethylamino-3-pentyn-1-yl, 4-morpholinobutyl,

15 4-tetrahydropyrinidylbutyl, 3-imidazolidin-1-ylpropyl, 4-tetrahydrothiazol-
3-yl-butyl, phenylmethyl, 3-chlorophenylmethyl, and the like.

The terms “Ar” and “aryl” refer to unsubstituted and substituted aromatic
groups. Heteroaryl (Het) groups have from 4 to 9 ring atoms, from 1 to 4 of which
are independently selected from the group consistihg of O, S, and N. Preferred

20 heteroaryl groups have 1 or 2 heteroatoms in a 5- or 6-membered aromatic ring.
Mono- and bicyclic aromatic ring systems are included in the definition of aryl
and heteroaryl. Preferred substituent groups include alkyl, alkoxy, aryloxy, halo,
amino, alkylamino, dialkylamino, CN, CF3, thioalkyl, acyl and hydroxy. Typical
aryl and heteroaryl groups include phenyl, 3-chlorophenyl, 2,6-dibromophenyl,

25 pyridyl, 3-methylpyridyl, benzothienyl, 2,4,6-tribromophenyl,
4-ethylbenzothienyl, furanyl, 3,4-diethylfuranyl, naphthyl, 4,7-dichloronaphthyl,
morpholinyl, indolyl, benzotriazolyl, indazolyl, pyrrole, pyrazole, imidazole,
thiazole, methylenedioxyphenyl, benzo-2,1,3-thiadiazole, benzo-2,1,3-oxadiazole,
and the like.

30 Preferred Ar groups are phenyl and phenyl substituted by 1, 2, or 3 groups
independently selected from the group consisting of alkyl, alkoxy, thio, thioalkyl,

halo, hydroxy, -COOR7, triflucromethyl, nitro, amino of the formula -NR4R5,



To a m xture of 2-hydroxy-pyridine-3,5-dicarboxylic acid 5-nethyl ester,

1- ( 3-di nmet hyl am nopropyl ) - 3-et hyl car bodi i m de hydrochl ori de (EDAC HO 20
0. 49g, 2W eas4jesl- hydr oxybenzotri azol e hydrate (HOBT 0. 3BCTIB®/06345n0l ), in
di et hyl formam de (10 m ) was added benzylam ne 0.27 g (2.6 mmol). The

m xture was stirred overnight at roomtenperature. Water was added (20 m),
and the m xture was filtered The sol i dléroduct was slurried in hot ethyl
acetate to give 0.17g % | d) of t‘ge title_ conpound. r’r‘{z (APCI,
AP+) 287 [qudT(QHg),aQ ’E@Hﬂ)uﬁ%ﬁ Whezgin' m s hvoﬂéblswdﬂl ) 61.12; H,
5.11; N, 9.50. Found: C, 61.17; H 4.81; N 9.71. SC

2- Hydr oxy- pyN(@Rfe NRARSY, or ORIR?, Qis & SINRINN(BIR, @5 NRSROXwherin64568 - 28
O OH N OH PCT/1B02L00345 To a suspensi on, of 5.23 g (24.0 nmmpl) of 5-

br onmo- 2- hydr B¢ pnéR2 ard asi deserihed abeve,aod R/ inhydrasen. aiwl,aor%betwsqlelkabnu net er

6%k 1) OF R ERER AT kit orBadyf Qnpefinfy, 3 RERRE i aflyhiha am ne |
di phenyl phOSﬂka}OglﬁﬁmQ)e(sUB’RRutea ad defined above. Popbyamplbgtypicakgronpsnas
flushed with carbon nonoxi de then Pressurl zed to si.. The m xture was

mai nt ai ned atre capoxyalkyl, doxycashanyl kvhéwﬁrwahkal \M&W‘M@ﬂf"ﬁb@@d to room
temperatur e, JRBLIRE TRk s@lllid HiPedRss fibieheaidhloRpaRynanc! as the 10

el uent. The s concen educed’ pressure he residue was
partitioned Bhydeapptenplyl,Bbaizatioxalyl 4s¢mettwllaminap|hml;s SOdI um bi car bonat e.
The organic Iayer was extragted once a| n Lh sat ueo odi um

bi car bonat e. 2atristhon gétﬁi’&ﬁgp e& Q’l%me&V us‘u“r E‘Fﬂ?’ ntrat ed

HCl . e resulting sol.id | tered hed Bs with water,

s| urr| din 15 hot*&pRs;o é@gﬁgts&fo‘g’ﬁ&ﬂ?]\\{&t Apag, m \A%ﬁgf BAict was dried
overni ght i ndpisype Hihﬁitﬁacei?l @iné, pra%lang ﬁa%w ﬁhﬁ)ophﬁ) 1 ainino{ APCl ,  AP+)
198 [M]+ . CHN Anal ysis 10. Found: C,

48.99; H, 3.25thylaminozgyl WO@‘dBP@ﬁQPYQUH%TﬁSW mm,ﬂniﬁeﬂ%{%ﬁﬁan@lw | ~ OH
N OH 20 To a ensj on_ of 5. 35.9 ro icotinic acid in
Do aceri camERLaL kSR aKPaPIoRY Tahe. 10 M BE Cart heken fesfergith e 311 o
was mai nt ai nﬁﬁlr Ve@%@ﬂt& OVE hibdcHBA to fORE arﬂr(%;t rvﬁagvsiﬁ, reﬁb&sﬂa@ﬂﬂ ahfle acetic

acid 25 was under educed pressure er was added and
t he préduct \I\a% of B Ihetsraatoras selocishramuthe Erouatcemsmmgofmogﬂn) submtedol id was
dried in a vacuum oven at 65 C for 48 hours to pro § 78% yi el d) of
the title coniogem oxygenpandsulbuckxamptey ofssuoh pyrlic 1&@ QE?UPMQ? ydspcl , AP+)

2399 L1013 ol Oing Wb USientipibbuiy, Pyl gl ©
aci d bi s- benpipefidingle ppraZinys notphelirsil,and e like.

5- benzyl car bam)yl hydr coti Ci .67 mol)) EDAC HO 0. 84g
(4.4 mmol), ?”E}/ Rllof%%ﬁ‘?’ﬂ%taﬁall mami de (20 nL) was added

benzylpgni ne 0 a7 g‘hé énﬂ “¥BRiplisin hewmms gﬁm}(ﬁhﬁ%{l{% R MAfing4 room

tenperature. Water (20 m.) was reacti on m xture was
filtered. Thécontdinidgh mamamedt’wﬁ is mqlusnwrlqpemnd@t, lapd degsgotite. 1.1 10

81 %yield : APC 362. 2 ]+ Cal cd: C,
39( 79: HyI 5. S%“lu‘i‘/?,sadf?%‘ﬁ uRLSGligd cig megly °£§’e ! sﬁpég%gwas éﬁe ShePLE 11
2- Met hoxy- pylim/éhmrt%aﬁsdbaﬁtibbamld\ﬁngmedems—benzyl amide OHI . HI~ N

The phrase “consisting of”, is closed-ended, and excludes any element,

25 step, or ingredient not specified in the description of the invention that follows the
phrase.

The phrase “consisting essentially of” limits the scope of the invention that
follows to the specified elements, steps, or ingredients, and those further elements,
steps, or ingredients that do not materially affect the basic and novel

30 characteristics of the invention.
The term “patient” means a mammal. Preferred patients include humans,

cats, dogs, cows, horses, pigs, and sheep.



15 To a solution of 0.5 g (i.4 mol) 2-0Oxo-1, 2-di hydro-pyridine-3,5

di carboxylic acid bis-benzylamde in 10 nL of N, N-di net hyl f or mam de ( DVF)
was addesw®oR6sg5681. 9 nmol ) dii sopropyl et hyl am ne ani ne fobCoaBat/doyss0. 19 ¢
(1.4 20 mol ) iodonet hane. The resulting m xture was stirred overni ght at
roomtenperature. The reaction m xture was diluted with water and extracted
with ethyl acetate (2 x 20 nL). The cost¥-ned organi c extracts were washed
w th saturated aqueous I\laCI oI utlon and q;ifed (gver S04. e product was

crystallized fro ha tspp “an Adoammal; Fse é‘}&)dhof the title

d. 3 C
70 38 H. 5. z{%ﬁl &%iﬁﬁge%lﬁlgﬁﬁg’)gs ?raﬂlﬁts “Mﬁs %E%Liigm %Wmse@a VPLE 12

(3, 5- Bi s- benand sheepbanoyl - pyri di n- 2. yI oxy) acetic aci d tert butyI ester WO

02/ 064568 -30 O 00345 T a. ' 0 1.4
nmmol ) 2- Oxo- 1 2 Sth‘?/a‘FBS“ﬁ ﬁetﬁpﬁ'éuéﬂgﬁﬁgﬁéﬁo%ﬂn ogﬁq (9?% tleg%ﬂg%t Fnédg i(n 10
"L DMFswas ¥x908s5911és$ othetWRE Indicdidd, SR@ eRY b hivhRofacconfouaded by 0. 27

g (1.4 rrm)l) tent-butyl brono acetate . The resulting m xture was stirred
over ni ght atthe presentdnysntion that is sulfficientito improveitherrondition, disersesarr acted with

et hyl acet at X, 20 i ne hed with
caturateq. aqievde neies Feded, LRGrEOTRRR S bRl qeliss MBS e
crystal li zedwgn aﬂbmbhfabtoamla@éd&ote@femwacﬁﬁnﬁusamgot(Mpmmudﬂ" tid the 10
title conpound. MS: mlz (APClI, AP+) 476.3 [M]+. CHN Analy ? Cal cd: C,
68.20; H, 6.nrSsenkinvention torpatgnt i negdoltreatmentpineluding dosagmforms,mopies 13
(3, 5-Bhs-ben a O15 A
ol ot iﬁ())n o Ag%‘éﬁgg'g@@, ﬁﬁ% fr?&ueﬂc;of' BER, Ry depEnd@ddt theé particulldbOH

(3, 5- Bi s- benthglcoaditianthat tstgncmdiwred,yhdugh)agahnepatxentamidcbohdlttonﬂmtqg ester in
10mL50% trifl uorpaceti c  aci g{-{Cl was stjrred for 3 hours at room
terrperature.trqq’i%d severdty ofit tiprdn @ ParicBiar PRI ¢ BREGUAE | educed

pressure to e
pressure 10 Qith@hdbei)e n&ilo%?egthg?ahﬁgvn%%lﬁé of hdrRiidAti6h Bing RAMIGYeR,

‘ , , dried at 55 Cat reduced
pressure ovethalfquuend}'.cifﬂogng eRdithe partigularf formulatipn bemgompwtrd V5. mz

APCL, AP+) 420 [ M1~ Anal ysis: .Cal cd: S. 86 5. N 10.02.
l(:ound 5S¢, %56 “L“%ia ign 8&%3%8“@1§ eféfz\%‘%gtfﬁgﬁggée%? rf%’oazP auis 3

EXAVPLE 14 Ggqifiirithe REveF61u+ER s‘lhlpfrﬁthé-hfédidal/&n\ﬁdt&maﬁ@ﬁfﬁﬂsl 1l &lihidal We,
conbinatorial array Resin Loa
an effective amount may be the amount that is recommended by the U.S. Food

and Drug Administration, or an equivalent foreign agency.
The phrase “admixed” or “in admixture” means the ingredients so mixed
20  comprise either a heterogeneous or homogeneous mixture. Preferred is a

homogeneous mixture.

The phrases “pharmaceutical preparation” and “preparation” are
synonymous unless otherwise indicated, and include the formulation of the active
compound with encapsulating material as a carrier providing a capsule in which

25 the active component, with or without other carriers, is surrounded by a carrier,
which is thus in association with it. Similarly, cachets and lozenges are included.
Pharmaceutical preparations are fully described below.

The phrase “anticancer effective amount” means an amount of invention

compound, or a pharmaceutically acceptable salt thereof, sufficient to inhibit, halt,
30 or cause regression of the cancer being treated in a particular patient or patient
population. For example in humans or other mammals, an anticancer effective

amount can be determined experimentally in a laboratory or clinical setting, or



5 Marshall resin (15.2 g, 21.25 nmmol) was swol len in dichl oronmethane (DCM
(300 m.) in a 500-nL resin tube. This process was slightly exothermc, and
caused t w0 0XAMuse8 nearly boil. Once the m xture cool ed, tREeTABRRAOONES

capped, and agitated slowy for 5 mnutes) with frequent venting. The DCM
was then decanted. This wash was repeated two additional tines. The resin
vvas then 10 resuspended in DCM (300 mi-t8and tri et hyl ani ne (TEA) (3 2 g 32

1.5 dded sl va T | ¢ i e
out es. t nabe bR mmarpCregirel by R ebiiplies of el SR bl ihd BLE O 2o
in one. portiQhyinikBan6sor & ﬁxw%nm&l%mgf@ly q&dthegaﬁi‘culawaxw wicbphtient a wr i st

shaker, and inverted for 6 hour s ter 36 hours) a slight darkening of
“the resin wdeingdteattd. The reacti on sol vent was drai ned and the resin washed

three tines with 200Q. n tl 00 ).
The resin was dri%@Sa@f% galj?vtﬁl&f#rsm%%f_ ﬁﬁ%&l\;\%&smt %e?l%énn bot h by
wei ghts gai n caffpotivd, lop b phathdcentichily deceptablesaltithereof|, hhﬂﬁbmgeto inbibitant showed

<0.05% N and therefore the absence of TEAC ). 20 Typi cal 6},d| ng was 1.1
mol / g. Res.mzmgmﬂvum@ﬂowqwlmssﬂécwcmg@m&%ﬂfﬁa@ *?Fé? pbrated for each

resin used I b findo d per well
was recordedncl gg?cg&l%% dogr%ert\gféog%fa eisdrper vveFFmHFa?Psop hal i ¢ acid
di chl ori de vmﬁemhplulmhadmawﬂ Dglerinamnmia,lantMMR -3 udnbiungamouatchan@ef or each

resin, 0.15 mmol of resin nd i ht hal i ¢, aci.d dichlorid s distributed
to each rea&ﬁmﬁeéﬁpeﬂ‘ﬁ@“@ﬁ gra{q%ﬂr @F‘BE%G"‘ £t Mgy ﬁ%iﬁa 30 Anine

Solut n Pr N‘ﬂﬁé AFoodi t005M|nDCM
A 0. 2- (l?ll solﬁa oﬁ{%gﬁlf@b?’ﬁml%@ﬁé%mé isggct:tl or?qahamre ared. A 0.2-M
sol uti on \oﬂizﬁwmﬁBﬁ,&rB@iﬁ‘vhBﬁQfomgmsgenez fof thls@arthmlame(E% Mgl so
prepared (1.5 er reactiogn). A" B" am ne set (NI 3RAR5) was diluted to
0.5 Min m&?&ﬂi’é‘ K DG RSt A ne " A" 5 The TEA sol ution in DCM (1.5 i)
containi ng was adglgihll®bé asptedifeg ta@ thelrifx mdtalloproteinagestificludd the bl ock Map
as a guide) the appropriate "A" amne solution (315 Vii.., 1.05 eq) was
added. The thBe\Rlanmwen fox 24 hours, then placed on a filtration

stati W t hout T cl osed, and 2
mL DC?/?vvas added. e b@ V\‘grggés: 1ot af&ﬁl &?nas%u‘%?gg&laaﬁli agai n drai ned.
The reaction bl ock msﬁﬁbbraaﬁkypéld@liagvme;um prior to use. Addition of Am ne

~B" and Resin O eavage: The TEA/ di xane was added to each

reaction tube. dsalpe kngjn A% & %ﬂ'@ gaé‘&aaf@ﬁw")l{aﬁ%“aé%pr opri ate

"B" am ne sol uti uted. The reaction
%&; g@mi\‘;wn a%en pﬁfrya dﬁhe‘-i dihd2

bl ock was shaken ours iltration station with a
| abel ed col | ecti oMMIP-Gckiso mmmasamedysﬂhePUMRfé, was cl osed and 2 nL DCM

was added. The r n bI ck was aken or jautes, then drained into
col | eé?i on tubes%%n%l‘?? %W‘\'ﬁ%“a et ﬁbqfﬂ@%gfn%?y %e identified
by | oop mass spectronesd; m%fﬁt@huélbér&?% ppgq%engcd1thgemyjfromthe \%S;

sanpl es. Concentrate 2 ncentrate e crude sanples in_the Genevac. The

fol | owi ng conpound@VB9, alse kpows as gelatinaga B a@§2 vherlYceallagenass: whi ch wer e
bove. descr ! bed ARG 8P Kok A HBaRLAPar oo 1 10
Pyridi ne- 2, 4- di capaRrMll Sis@RhéwipbsstiomelBihdxy- benzyl am de) APCl 30 ( IVB+1)
406. 4%% MMP-12, also known as metalloelastase;
MMP-13, also known as collagenase-3;
MMP-14, also known as membrane-type (“MT"”") 1-MMP or MT1-MMP;
MMP-15, also known as MT2-MMP;
MMP-16, also known as MT3-MMP;
30 MMP-17, also known as MT4-MMP;
MMP-18; and
MMP-19,



WO 02/ 064568 5 10 15 20 25 30 PCT/1B02/ 00345 -3314.2

Pyri di ne-2, 4-di carboxylic acid bis-[(1, 3-benzodi oxol -5-yl net hyl ) -am de],
APCI - ( NSWO) 0213456818. 14. 3 Pyri di ne-2, 4-di carboxylic aci d PCT/IB02/00345

bi s- (2, 4-di net hoxy- benzyl am de) APClI (M5+1) 466.503. 14.4

Pyri di ne- 2, 4-di car boxylic acid bis-(4-chloro-benzylam de) APCl-(M5+1 }
415.29. 14.5 Pyri di ne 2, 4-di car boxyl i c- -®ei d bi s-benzyl am de APCI - ( M5+1)

346.4. 14.6 di car boxy.l
bi s-[ ( napht el en- reln g@&?ﬁﬁfc?ﬂﬂ%é cf amﬁ?’%ﬁ)“"‘%%‘%?“??“‘f‘“

Pyridi ne- 2, 46 ;,pgxyllc acid bis- [(2 p-tolyl-ethyl)-am de]) APCI (M5+1)
402. 507. 14 8 PyTidine-2, 4-dicarboxylic acid bis-(4-net hoxy benzyl am de)
“APCI (MB+1) 406. 45@ne aswcg@ykmprcmt inventencisasempornd eiFermula I, or a

bi s-(3-fl uorqg-be de) ARCI

Pyr1 di ne- 2. ATFEREBRY Eoaiae pHLEbr ok 08 wfchyk ohibiog o€ e prze
1402.507. 14. NMPB] AlisBlectRednkibrer SIMMP-03 Asiudedinsthd present invention, is a

[ 2- (3, 4-di met hoxy- phenyl ) -ethyl ] am de}" APCl - (M5+1) 494, 557. 14 12

iyrc i di R/E 2, Aeompaund ghay 152> timesimprespqterftin poroVeERS Lhihap VersHyfY - ani de} "
PCI - ( MB+1 4 i '
bi s-[ §4 phénl%?&lgg% éfhf}é%&.% ’FMA&&P?@%@% %gl}i%é 'fﬁr %ﬁﬁrﬂﬂe, MMP-1,
a5 A L M AP e o )
[P§r |(§ il uor JogsEesH fastoplpha TQra’ﬁﬂaSé}(QTiﬁé") (W? reit Aopess ot gfzpfis@%t dor.
f 5 le,iP_ m de

APCI >{l +1) lﬁlgérﬁ%i%}fé.ﬁ@%ﬂ@yr |§F§gé1§h§fvc((}?2§%§>?3l I C a%:di %ergtiﬁss_ ¥
I[Dir (3 f]fedl2 rrzt gyLaSﬂnlénwer) isped:tygf ﬂm’pdﬁ}azzlt mm%mlmmtgmlrmmdsegF?mlaBlor "

1 dl acl S -Q-10 - \ e
402. 507. féﬁﬂ”@ %@WH’%‘E 6‘6@%5"0?3‘5?%%&@5?9%? E}t &’fﬁ’ﬁ‘é[g ‘ggfyl i
acid bis-{ [derbfh-2Bhy| 5 BW&r}xeﬁmﬂhm&e&nvawtﬂd 1423@ 463,.6,14. 20

Pyri di ne- 2, 4-di carboxyl'ic acid bis-[(2 phenyl - propyl ) -am de] APCI (I\/S+1)
402.507. 5 lar PathexMME enzymes. @th@aasmszty lof theguesgniingerjtion are compounds

P11 diho o, <OGRUMRR ST Bhamiateicaly soorBaBledel meteit Opt im0 imetec: (vsen)

484.181. 14.32 g 4s
s (bi pheraf ey, S50t/ 3%08‘2?&0 B &) QUPfints rmore potent sersus MME.13

Pyri di ne- 2, 4ﬂﬂnwwsbmweastomfchnlylcmh€(rmﬂzymm AACE.benzyl ami de) ,
AP (MB+1) 526 55ﬁ'should be appreciated that determination of proper dosage forms, dosage
amounts, and routes of administration, is within the level of ordinary skill in the
20 pharmaceutical and medical arts, and is described below.

The term “IC5(” means the concentration of test compound required to

inhibit activity of a biological target, such as a receptor or enzyme, by 50%.
The phrase “catalytic domain” means the domain containing a catalytic
zinc cation of the MMP enzyme, wherein the MMP enzyme contains 2 or more
25 domains. A catalytic domain includes truncated forms thereof that retain at least
some of the catalytic activity of MIMP-13 or MMP-13CD. For example, the
collagenases, of which MMP-13 is a member, have been reported to contain a
signal peptide domain, a propeptide domain, a catalytic domain, and a hemopexin-
like domain (Ye Qi-Zhuang, Hupe D., Johnson L., Current Medicinal Chemistry,
30 1996,3:407-418).
The phrase “a method for inhibiting MMP-13" includes methods of
inhibiting full length MMP-13, truncated forms thereof that retain catalytic



14. 25 Pyridi ne-2, 4-di carboxylic acid bis-(3-chloro-benzyl am de),

APCl - (M5+1) 415.29. 15 14.26 Pyridine-2, 4-di carboxylic acid

bi s- (3, 5w enzachEnsy - benzyl am de), APCI (M5+1) 466.503. 14. 2PCT/IB02/00345

Pyridi ne- 2, 4-di carboxylic acid bis-(3;4-di net hoxy-benzyl am de), APC { M5+1)
466.503. 14.28 Pyridine-2, 4-di carboxylic acid

bi s- (et hyl - pyri di n-4- yI nmet hyl - am de) -20- APCl - (M5+1 ) 404.483. 14.29

Abo (MBi1) SRt aimelitngfonpt s ot i Fagt mit of 13, bl
bi s-[ (2- pyr yfdl éﬁtﬁ};ﬁ d&hﬂﬁb}mﬂ%]almépgldﬁ@xt%d%ﬁnél@f thé 2athHtig 1
Pyri di ne- 2, 4- boxylic acid bis-{ |2-(4-chloro- phenyl) - ethyl ] -am de},

“ APCI - ( M5+1) demginDpfMMP%13 thapyetainlatleast samel cetalyioapliviey. aci d

O T SN S

30 APG - ( MSglal., G986, 38Pra) fitht BrhibTior aéli aifsiCd 644l wbmmmwlmls
bi s- (2, 3-di net hoxy- benzyl am de), APCl +1) 466. WO 02/ 064568

PCT/ | BO2/ ooazpslctmgpﬁtksanhxprtpmqwtz agaipst dke r@wrwe flbll:lqygth enzyme.

Pyr1 di ne. 2. 4- i cAPbSTPRERAp B bRin gt Mvehidn Bttty wpsohiil
APCI - (M5+1) férits- a8l as sSlvhfbd&Bnﬁy incllidig Rydtatdd Cormiso fy géneraicthel solvated
bi s- (3-di fl uoronet hoxy- benzyl am de), APCl - (M5+1) 478,

Pyri di ne- 2, forgiseincliging hydraged formscirg equﬂp%%ﬁé?lwﬁ??%ﬁﬁyéam de),

Q:DS( Tﬁé%’ﬁgfﬁﬂeﬁﬁﬁf%@%‘%’?&ﬁ%ﬁ%{“benzyf’ﬁém‘q’?‘e‘??“%b%ﬁ!’?ﬁ}m) 518.375. 14. 40

Pyri di ne- 2, 4-di cE\hb@nwpbuncmdf@ohmla([maydtahexméde:engcksaai\diﬁx)as c&PSlistVG+1)
406. 452. 14. 41 ridine-2,4-dicarb x c aci

[ 2- (3- et hoxys B’ﬁa&ﬂ MIX{pgey pRd mgradsal e mew@%ifsuszéswc fogms;Gan by
Pyridine-2, 4¢l %Qﬁé’ﬁfébﬂddfof@lﬁb ﬂweht%r(érd%é BfoRidhd ds WewToRfidaMdsan de)
APCI - ( I\/S+1) 451. 27. 3 Pyridine-2, 4-di carboxylic acid
bi s- (2, 4-di fl uor ahb@nmpmamdsdé)the inpentionssa japable. af Gurther formaing both

g R T T L e

APC! - (V5+1) 1atbdAb deid bdiifon and/By basdiskies, aomxds and m&scofafmhﬁ@uﬁd of
[ bi s- (4- et hoxy- pheny methyl]amde } ) APCI-(MS+1 ) 618,698. 25 14.47
Pyri di ne- 2, AhQinE%l?tMX#ﬂSéﬂ%lﬂﬂn Bisg Prqvides phamspackyticab ferplationsi de] |

APCI ( M5+1 1

Ol (15+1) R5oARRs ahorRuE et e M REREPORK iy,

Pyri di ne- 2, 4ecpeabicdensiiér, dilaent cbrbx&p{eﬁﬁthéreﬂmmﬂﬂlrmtheqalfemd gandeivded in APCl 30
(M5+1) 438.45. 14. 8|0£ r| di ne- 2, 4- di carboxylic acid

bi s- (A f | uoths Bethe cqugseniiBYentiols+1) 382. 38. WD 02/ 064568
PCT/1B02/ 00345 Pharmaceutically acceptable acid addition salts of the compounds of the

invention include salts derived form inorganic acids such as hydrochloric, nitric,
phosphoric, sulfuric, hydrobromic, hydriodic, phosphorus, and the like, as well as
the salts derived from organic acids, such as aliphatic mono- and dicarboxylic

25 acids, phenyl-substituted alkanoic acids, hydroxy alkanoic acids, alkanedioic
acids, aromatic acids, aliphatic and aromatic sulfonic acids, etc. Such salts thus
include sulfate, pyrosulfate, bisulfate, sulfite, bisulfite, nitrate, phosphate,
monohydrogenphosphate, dihydrogenphosphate, metaphosphate, pyrophosphate,
chloride, bromide, iodide, acetate, propionate, caprylate, isobutyrate, oxalate,

30 malonate, succinate, suberate, sebacate, fumarate, maleate, mandelate, benzoate,
chlorobenzoate, methylbenzoate, dinitrobenzoate, phthalate, benzenesulfonate,
toluenesulfonate, phenylacetate, citrate, lactate, maleate, tartrate,

methanesulfonate, and the like. Also contemplated are the salts of amino acids



-3614. 51 Pyridine-2, 4-di carboxylic acid

bi s-[ (3-im dazol -1-yl -propyl)-am de], APC -(Ms+1l) 382.438. 14.52

Pyri di neV&) dx/abusasr boxyl i ¢ aci d bi s-(2-chl oro-benzyl am de) pchpgi2/opb4s+1)
415.29. ' S 14.53Pyri di ne-2, 4-di carboxylic acid

bi s-(2-trifluoronethyl-benzyl am de), APCl - ( M5+1)

482. 394. 14. 54Pyri di ne- 2, 4-di car boxyl i c-2dei d bi s- (4 rret hyI benzyl am de),
APCI - (M5+1) 374, 454. 14, 55Pyri di ne- 2, 4- di car

[2-(3-neth ox%'/‘cb ﬁ%mr)ateeg p]zatg?rga&eé}urgmp@ngolf%g@} see, for exampie, Berge

434. 505. 14. b X 3 | ) -am de
APCI - (VB+1) gy @2{}%&‘5167}%‘; Pna ?ﬁ*”' ’@ﬁtggé}nga;(@cf%@g PlATEeRISY! ) - ],

*bis-[(pyridin-3- yl“lmaacwaddmmn shifs of Mas(cmm))um&rspﬁpmd by contacting
R AR e i 5 R 0
" bi s- (psjenet hﬁ'th@éarﬁeﬂumﬁmanﬁévsrﬁé ﬁZélbé’sé4eﬁaﬂnﬁ B&%&h@ﬁteﬁlﬁéﬁn@a@hﬁgxw ic

acid bis-[(thiophen-2-ylnmethyl)-amde] ) A
358. 456. 14. cheyalt fhirmevith mbaaecmdomglahngtlwd“r@ base in the conventlonal manner.

2'83 §,34t r1|4f l’é%{,f?ﬁ ﬁoé‘g‘lzeir@%rg?n%geﬁq g:éiegﬁl&e sa}t)fonns somewhat in certain

bi s- [ (5- met hpHysicll opeztisd mhhybdluﬁmtﬂﬁﬂpomt)h@ﬁ@’fﬂﬁt ofiedwikéGh$alts are
14. 63Pyri di ne- 2 4-di carpboxylic acid

bi s- {[ 1- (4- fequbradend tcethw)re@pﬁwe]frm&a@formmmm pr@mtmpnmn 64

di 2, 4-di
w1051 376, 4 eiiphech ol Sholbale Paf AN nATufifed with metals or
bi s- [ (1- naphdrhiaks; Budh 3l alledligrid)etieatind@hth ﬂﬁta@\l?y‘diro(d‘aﬁs]dr oﬁgggiycgammés 66

Pyrldlne24d|carboxyllc acid bis-{ hydr ox henyl)-eth am de},
APCI - (VB+1) Bxpsaplespof metgls uged aiaeations @f[e\“Pﬁg—lB@zP% ?g'}_é&l al%ﬂlm,

U1 2 AR MHAGH T bl YR SIEH MRS )
[ 1- (3- met hoxghigroprogaine, Eehbllhé,{ﬁ?&thﬂ&ﬂamﬂ?@thﬂéﬁdihhnﬂ&@-&%hylgluﬂ:ﬂnﬁﬁ
Z(y)rzl gwe 544217%" car b&f%ﬂ T?PCI d %v%&f(%?lﬁt hen Bg?{yl )-am de], APCI (MsS+1)

2- (2- met hoxy- ph ariiPh

[Pyri(di he- 2.4 di car éo%aﬁf%gmg]é?d sftg}’acldffﬁmsﬁt i qre fridha * hyl é&ﬁenyg) et hyl |
10 ani de}, Alredl acid/formwiflio sﬂﬂﬁxcnldmﬁﬂntl@jrthaﬂqmedzbasedo produos theisaltai d

bi s-i ndan-1-yl am de A 98. 47 14. 7 ridine-2 4- oxylic
aci d bis-ind ﬁcﬁmﬂﬁng?ﬁagé“ ]I%‘F/é‘w@f)ac 9"’1%5’%? nﬁ@teédtl'ygﬁr@%g? ic acid
bi s- (3, 4- di chilitGofin Reihzanl Rd ﬂﬁi)lsolﬁﬁn elfree MBitlih a48AvekBiondmdither. The

Pyri di ne-2, 4-di carboxylic acid bis-](2-ethoxy-ethyl)-am de], APCl (M5t+1)

310. 380, 14. frep 0 farma differfrom ghainrsngective seli forms samewhat in certain
2-(4-brono
L’yr |( di ne- 2, 4&5}@0ar%roﬁé:ﬂix%lugg{%ggl}ubﬂﬁfﬁ %‘95{% M %t%?l?%rw?% tl]re sage]a,re APCI
(Ms+1) 376. 4ét1:11\3a4en't' fo iﬁysrrlrebpaen\%, frecacidifod puipobes cff(thdpresent invention.
bi s-[ (2-thi ophen-2-yl % m de], APCl (NM5+1 1 14, 78
Pyri di ne- 2, 4-di caT%Wl?%‘%Q Pﬁhﬁ%‘?s{’nt[lﬂ"%mﬁé% g" 3rt?ﬁ16‘Fd3 yI) ethyl] 25
am de APCI 7 rgﬂﬁyl d bis-
[ 2- (1}r2| ndol 23" yk)ampﬁzi fdd valy éﬁ &Xg%ah%%%&rﬂggk BRI ichudify {
Pyri dRfie- 2, Atrahisdeminad and rwta&admmstmt(oﬁ Al dhat i roquireskis 2lydt aniMMP, inkibiEor

be administered to a mammal suffering from a disease in an effective amount,

which is that amount required to cause an improvement in the disease and/or the

symptoms associated with such disease. It will be recognized to those skilled in

the art that the following dosage forms may comprise as the active component,
30 either a compound of the invention or a corresponding pharmaceutically

acceptable salt or solvate of a compound of the invention.



(M5+1) 484.18. 30 The invention conpounds of Formula | have been eval uated
in standard assays for their ability to inhibit the catalytic activity of
vari ous MMromosassses. The assays used to eval uate the bi ol pgresdz2/oesdsi vity of
t he invention compounds are WO 02/ 064568 PCT/1B02/ 00345 -38 well known
and routinely used by those skilled in the study of MV inhibitors and
their use to treat clinical conditions-22Fhe assays neasure the anmount by

whi ch t est d d t he,hydrol ysi f hi toljd bstrat
cat al yoed by a nolBs VRO PBROER o5 peppreg by heifods walf RBodn o Bip (oo cr i ped
in detail bYgYfedh tBb art of GroBhie ehEisEY! The d9RouAM dfihe ihARfiod 4835, Wwhich i s

incorporated herein by reféerence. Thiopeptolide substrates show virtually
*no deconposi piepared utihziug oommercially ayailple storting matgrialporirpactants thetaice of a

matri x netal | opr ot ei nase enz A pcal. thi | j te comonly
G111 ved 1 or AubopepREd Ry SRR orftald BB BRER AbPRa MIRSEE

" 100- ~Lsassayhglipentin Bhhpouidd bAFSrmafla I hown in Scheme 1 below. The first step

N- 2hydr oxyet hyl pi per azi ne-N - 2- et hanesul foni ¢ acid buffer {"HEPES') at pH

7.0, 10 mv Ca@chemedeomprises iepaingdt digeid yitsa ehlerdnatiag geagepsuch as

5,5 -dithio-pis-(2-ni.Lrob i I . Lone ' strate
concentrati oﬁu ;glf}gné%&f cg(gf ﬁrc glr%%%? g‘% aégﬁgﬁ%f&%‘t%@&"s@dﬁ élﬁ/Hog&gg#ai n Km

and Kcat val gesM) i give fte@iscid BhibEdaiEas beld ehlofitle &ibthenrbe seatedivith al on a

Therno Max m cropl ate reader (Ml ecul ar Devices, Menlo Park, CA) at room

t enperat ure 4mie) NHRR ¢ il excbsatar avithodn origenia basersuclos trietindamine stogive he

t hi opeptolide substrate is based on E412 = 13600 M1 cm 1 for, the

DTNB- dBr i veda piscamide oé%av%l«ﬁmmﬂ&%a&%ﬁ dgcan pe weactedyith anyr r i ed out

wi th and w t hout ix, 20 nmetal | oprotei nase,. i, nhi bi tor compounds, and the
amount of hy%F&I‘i}gé‘Sh:’“c”o‘?ﬁﬁf SID_E nhs g‘taéﬁfﬁhﬂoé??ﬁ&fa%? &I]oﬁgiwbﬁagry activity
of the test gouapRIs HorgdMiPbAaE dIAdY tiethyRITHAY bEiSothuiit baBOnay @ et ad for
their ability to inhibrt various matrix metall oproteinase egj;ames. The
Mt s

resul ts are bisrester pfEermula I Jihe dis-astervan in pameqircumstanges| bayesa
inhibitory activity for, conpounds from 25 various cl asses. Table 2
summari zes t AAINga » Btplovagd emperaturemio ik &bisraspde efFemada BT to the

conbi nat ori al;, _pr0 I i i : A I . -1 refers
o T ute. P enptiBi 2 38 o FeRteaioh bl AU EREGR it nodtofi Ot cmiriferd

donmi n of st prpaRic\Eiinbrganidbiie 13 givefadis-ester éffFormaladl Ktithird dequence of

col | agenase 3. Test conpounds were eval ug}ed at varii)uls_gﬁ%ncedﬁtrati ons to
30 det er ni neinvabies thegepgtioniof they diagid yith hydroxyhenzotpiazeley 800 t he | C50

I t O I d.m I ! , ively, of
Compouna 1 eqHOYBaRoR GeRATOS B A ey SR RS, R el RER 21 i v of
th ti : / . : [ / I
N WG PL N W&gﬁdﬁm. i ﬁ;&% ?Mﬁéﬁﬁgg%@%ﬂ# ?@Tib m@ &%ﬁu‘w" ©

1RONt 352Nt Nt 1 Qon(po0sds diFeomo oialR0 OB\ YA BSie ng 0omMBidaAELRL 00, 0002,
g(r)](lg/)Bl\Itl\ItMQNng}flthO OQONt = g%t? es(ie‘ﬂBTABl\_%EH 2C§ ound b Ewlh?mNunber
Wth Correspliramiqees estriss: é#ﬁﬁ‘ CRIgrifly HRORD gﬁ%ﬁ‘“@lﬂ;ﬁa s

Et. M 14. 10. 03814. 20. 03314, 4.40 4 50, 4. 1 14.90. 18
L% 1010014, 1 TR0 e B bt diy Thikls el bt fefiChes 12, 20,
?\Ig 0 IntCSS ) Cglo rrﬁpme %ré%!n@@f ftﬁétﬁylhhﬁﬂﬁh aWolventaiches DUMito give@sibdoandxanpl e
) unman

(~M 14. 14100 athide5 THO 1inli§ Hlodealidd 69 tehcliGn Wath4n badnd, NER4RD lid dickand 4. 223014
. 233014. 2410014. 250. 07414. 2610014. 2710014. 2810014. 2910014. 3010014, 3110014. 3
2214. £310014 inthepuesgnceyd ag preaniGhase 10 gtye @ bisamidsf digmuladowherein eashoo14. 411

00 WO 02/ 000 o8 b iadbnty are as dafined above.




Tabie 2 (cont' d) Conpound by Exanple Nunber Wth Corresponding | C50 Data
Exanple No. ICSU d ~/ Human (WM

14. 420. O4N@ 00480314, 447014. 4510014. 46301 4. 473014. 4810014. »01aB0A05438414. 511
0014.5210014. 5310014. 541. 514. 5510014. 5610014. 573414. 5810014. 5910014. 601 31 4.
613014. 628814. 6310014. 6410014. 653014. 663014. 67414. 6810014. 69100 WO

021 064568 PCT/ LB02/ 00345 -42 Table 2 (€¥nt' d) Conpound by Exanpl e Number
Wth Corresponding | C50 Data Exanplgﬁyg hCSO CD/ Human (E, tTVI)

14.711U014. 7210014. 7314. 7410014. 751 M51310014. 7710014. 783014. 793014. 8030
The foregoing data establish that the invention conpounds of the invention
are potent inhibitors of MM' enzynes and,ase especially useful due to
“their selective inhibition of 'IﬁpJﬁﬁéﬁuse of this potent and sel ective
inhibitory activity, the invept+on conpou are especially useful to treat
di seases nedi at edg® by the enzynmegZ and parsjcul arly tgRose nedi ated by

"M WI P-13. Adm ni gtragi of an inven{iongconpounthof For , or a
pharrr~aceuti cal ceptalle salt of, to eat t?e
di seases nmegiat ed by MonUl . r efie NQLNR

necessarily, affconplijshed by adm nffsteéeriijg the conpoung, or tlhe salt
thereof, in a Bharma&utical dosag® 10 f& m The conpolinds of° t he present

i nvention can be prepareg and adm nistered in a wide vgriety of oral and
parenteral dosage forns. us, theaors ds of the esent invention can
be adm ni stered by injecti that is) intravenously, intranuscularly,

i ntracut aneously, su sly, intfaduodenall MNHR i ntraperitoneally.
Al so, the conpounds of the present in 2ntion c be adm ni stered by

i nhal ation, for exanple, intranesally,}] Addltionally, the conpounds of the
present invention can be adninigter ansdqrnally. It will be WO

02/ 064568 PCT/ |1 B02/ 00345 -43 ovP skilled in the art that the
foll owi ng dosage fornms may conpris active conmponent, either a
conpound of Forrmula | or a correspondi ng pharnmaceutically acceptable salt
of a compound of Fornula I. The active conpound generally is present in a
concentration of about 5% to about 95% by 5 weight of the formulation. For
prepari ng pharnmaceutical conpositions fromthe conpounds of the present

i nvention, pharmaceutically acceptable carriers can be either solid or
liquid. Solid form preparations include powders, tablets, pills, capsules,
cachets, suppositories, and dispersible granules. A solid carrier can be
one or nore 10 substances that may al so act as diluents, flavoring agents,
sol ubilizers, lubricants, suspending agents, binders, preservatives, tablet
di sintegrating agents) or an encapsulating material. In powders, the
carrier is a finely divided solid that is in a mxture with the finely

di vi ded active conponent. 15 In tablets, the active conponent is mxed with
the carrier having the necessary binding properties in suitable proportions
and conpacted in the shape and size desired. The powders and tablets
preferably contain from5%or 10%to about 70% of the active conpound.

Sui tabl e carriers are nmagnesi um carbonate, magnesium 20 ~ stearate, talc,
sugar, |actose, pectin, dextrin, starch, gelatin, tragacanth,

met hyl cel | ul ose, sodi um car boxynet hyl cel l ul ose, a | ow nelting wax, cocoa
butter) and the like. The term"preparation” is intended to include the
formul ati on of the active conpound with encapsulating naterial as a carrier
providing a capsule in which the active conponent, with or w thout other
carriers, is




25 surrounded by a carrier, which is thus in association with it.

Simlarly, cachets and | ozenges are included. Tablets, powders, capsules,
pills, caohet/ssssaand | ozenges can be used as solid dosage pormBo2mgsdsabl e for
oral adm nistration. For preparing suppositories, a |low nelting wax, such
as a mxture of fatty acid glycerides or cocoa butter, is first nelted and
t he active conponent is 30 di spersed h@#pgeneously therein, as by stirring.
The nolten honpbgenous m xture is trléhpoured into convenient sized nolds,
allowed to cool, and thereby to soli WO 02/ 064568 PCT/ 1 B02/ 00345
Liquid form preparations include solutlons suspensi ons, and enul sions, for
exanpl e) water or water propylene glycol solutions. For parenteral
“injection, liquid prgbarations can be fornul atedg2n sol ution in aqueous

pol yet hyl ene glycol polution. 5 Aqueous solutiong suitable for oral use can
be prepared by diss the active conponent | Rf and addi ng suitable
“col orants, flavoréi bilizin and thi ckeni ng} aggnts as i4.8d. Aqueous

suspensi ons s@i lal Hbgn be e } C%i n i nely
di vi ded active dpnponent][in water witResifiscolls nit erifal n@a)natural or

10 synthetic gur®, resi®, nethylcellulose, eodlun1cerboxynethylcelIulose,
and ot her wel | -known suspendi ng agents. Also included are solid form
preparations that are iglended to be converted, shortlybefore use, to
liquid formpreparationp for oral adm nistration. Such}iquid forns include
sol utions, suspensions X | si ons. E;gse 15 prepar N lray contain,
in addition to the acdyi cono ant fla tabi | S,
buffers, artifici ryprg NER §%5 [ Q\Bﬁ‘ﬁ?‘q
sol ubi | i zi ngReg®nt s li ke. fﬁén maceut i Pfepafation is
preferably in unit @osage f@rm In such form the gyeparati®@n is subdivi ded
into unit doses containing appropriate 20 quantities of the active
conponent. The unit dosage form can be a packaged preparation, the package
containing discrete quantities of preparation, such as packeted tablets,
capsul es, and powders in vials or anpoules. Al so, the unit dosage form can
be a capsule, tablet, cachet, or lozenge itself) or it can be the
appropriate nunber of any of these in packaged form 25 The quantity of
active conmponent in a unit dose preparation may be varied or adjusted,from
1 to 1000 ng, preferably 10 to 100~ng according to the particul ar
application and the potency of the active conponent. The conposition can,
if desired, also contain other conpatible therapeutic agents. In

t herapeutic use as agents to inhibit a matrix netall oproteinase enzyne 30
for the treatnment of atherosclerotic plaque rupture, aortic aneurism heart
failure, restenosis, periodontal disease, corneal ulceration, cancer

net astasi s, tunor angi ogenesis, arthritis, or other autoi nmune or

i nfl ammat ory di sorders dependent upon breakdown of connective tissue, the
conmpounds utilized in the WO 02/064568 PCT/|B02/ 00345 -45 pharmaceutica
met hod of this invention are adm nistered at a dose that is effective to
inhibit the hydrolytic activity of one or nore matrix netall oproteinase
enzynes. The initial dosage of about 1 ng/kg to about 100 ng/kg daily wll
be effective. A daily dose range of about 25 nglkg to about 75 ng/kg is
preferred. S ~ The dosages, however, nay be varied dependi ng upon the

requi renents of the patient, the severity of the condition being treated,
and the conpound being enpl oyed. Determ nation of the proper dosage for a

particular situation is wthin the skill of the art. Generally, treatnent
isinitiated with snmaller dosages that are | ess than the opti num dose of
t he conpound. Thereafter, the dosage is increased 10 by small increnents

~until the optinmum effect under the circunstance is reached. For

conveni ence) the total daily dosage nmay be divided and adm nistered in
portions during the day if desired. Typical dosages wll be fromabout 0.1
“nmgl kg to about 500 ny/ kg, and ideally about 25 ng/kg to about 250 ng/kg,
such that it will be an anobunt that is effective to treat the particul ar

di sease being prevented or 15 controlled. The follow ng exanples illustrate
typi cal pharmaceutical conpositions provided by the invention.



Conposition Exanple 1 Tablet Formul ation Ingredi ent .~mum ~ng~ Conpound of
Exanple 1 Lactose 50 Cornstarch (for mx) 10 Cornstarch (paste) 10

Magnesi uwaormasdase (11 o) Total 100 20 The pyridi ne am de péT/B@MWIE 1,

| act ose, and cornstarch (for mx) are blended to uniformty. The cornstarch
(for paste) is suspended in 200 nL of water and heated with stirring to
forma paste. The paste is used to grafit ate the nixed povvders. The wet

ranul es are passed thr n an dr| 02/ 06a568
PCT/ | BO2/ 00345 ?lrg‘eff@@‘ 321%1@? af"é?ﬂ?seg“‘i t?'ﬁﬁlf Rf tyRiCaY "o
magnesi um st ﬂc@:‘ﬁgo R 9F Femiulh ©. TheledBhples Mbrésémhﬂe%rﬁﬁ%nb%re

adm nistered to a hunan fromone to four tines a day for treatnent of

- at her oscl er mst ® Fencbnatroddrdstlimsitingtheovéntionin Exyrespest.2 5 PreQ aration for

Oral Sol ution Ingredi ent Anount Conpound of Exanpl e 4400 ngSorbitol solution
(70% N. F. )40 nmLSodi um benzoat e20 ngSacchari n5 ngRed dyelO ngCherry fl avor20
"mgDi stilled water g.s.100 nmL The sorbitol solution is added to 40 nL of
distil]ed water, and the pyridine am arrpl e 4 is dissolved therein.
The saccharin, SOdI um benzoate, fl a dye are added and di ssol ved.
The vol une i t ¥finfide) Each mlliliter of
syrup contai rﬂﬁhé‘%ﬁ?’i I nv&ﬂgfgénld\gég kBoil;jiﬁﬂhbé’}".B‘éhz ostl on Exanple 3

Par ent eral Sol ut |'Ema solutiorsaf 2141pmd10¢d1¢ﬁb0m110(ﬁ¢=l¢)ﬂdbg,l@lelmlil%bl and 200 nL

Ao susperaBAend o @ity R HRER Ll bet B B B
hydroxi de, itﬁ@stgh?smhw%-hét gsemlhmﬂmgmvuommnd D{34 nj ection.

The formulation s sterilized, lled into 5.0- %ules each contai ni ng

2.0 nl) and dsmauhytamn@m-opyib—ﬁrqﬂ@@arbm@mmd@ hysirogitlosife GHPAECL (58S Ihhi bitors,

t he conpounds_o e 0, t r eat ment of
mul tiple scl'ﬁ‘r“Bbl ’i‘ﬁ'e ﬁ@y %’és %In%ﬁ??fg% u gagJ rgggmnt?ﬂxﬁgktaﬁu% ﬁﬁd ?‘?@at ment of

at her oscl er Qivagoraied@vfeduced pressurertegﬁwmxs Theeil wabqurtitiondt detwsen hot)r neal

ul ceration, treatnent of burns, decubit ul cers

021 064568 Pyl BostatgEad hot water The Organiq phase was H@érwq%ﬁ?‘gé’{tﬁé?%fat% nor
angi ogenesi Ssodﬁﬁ%ﬂfc?fb'oﬁate 3»05{310 bREfindlly EMQ bYgatliciastonss difdaesvdent upon

ti ssue invasion
15 magnesium sulfate and evaporated at reduced pressure to give an orange oil. This

was purified by MPLC chromatography using silica gel and 1:1, hexane:ethyl
acetate. The oil fractions shown by thin layer chromatography (tic) to contain the
major product were combined, and the solvent was removed by evaporation under
reduced pressure to give 1.85 g (76%) of the titled compound as a clear oil.
20 MS: M+1 = 406.1; Microanalysis (Cp3H23N304): Calculated (Calc’d):
C=68.13,H=5.97, N = 10.36. Found: C = 68.05, H=5.97, N = 10.23.
Examples 2-9 were prepared by following the same general procedure

detailed in Example 1.

EXAMPLE 2
25 Pyridine-3,5-dicarboxylic acid bis-(4-chloro-benzylamide); mp 224-225°C.

EXAMPLE 3 |
Pyridine-3,5-dicarboxylic acid bis-(3-chloro-benzylamide); mp 185-186°C.



WO 02/ 064568 -48 CLAIMS What is clained is: PCT/1B02/00345 1. A nethod for
inhibiting matrix netall oprotei nase enzynes in a manmal conpri sing

adm ni st &0 6ass8M VVLIP i nhi biting anbunt of a conmpound oPCFoBaxohzsl | B.
or a pharmaceutically acceptable salt thereof, wherein: Rl and R2

| ndependent|y are hydrogen, hal o, hydroxy, Cl-Cg alkyl, 10 Cl1-C6 al koxy,
C2-C6 al kenyl, C2-Cg al kynyl, NO2, NR4#6: CN, or CF3; E is independently O

or S; A and B independently are R4 and RS i ndependently are
H, Cl1-C6 al kyl, C2-C6 al kenyl, M@nyl (CH2)n aryl, (CH2)n

cycl oal kyl , iﬁé%ﬁ&kytwmlﬁe:mfs.dmafbaéyh@&dxmsmesxbbﬁmomgseymw»-t h the

nitrogen to which they are attached conplete a 3- to nenbered ring
“cont ai ni ng (amidohMﬁ(Ms-la@%tmmwsﬁéﬁzﬁﬂmwaoﬁ&lﬁghﬁﬂﬁdsel ected

fromO S, or NH, and optionally substitufed or unsubstituted; 20 n is an
i nt eger frork & 609T6H 4. 7%“&%8% Kound; G 4992, F= et gi"'ﬁsgal | opr ot ei nase

“enzynes in a mamual conprising adnm nistering an MvR inhibiting anount of
a conpound of Formula I WO 021 064568 -49 2 R40 PCT/1B02/00345 R R1L \
R OR4 © O or a pharnmaceutically accBPAMIIESalt thereof,

Pyridine-3,5-dicarboxylic acid bis-(1,3-benzodioxol-5-ylmethyl) ester;
mp 113-114°C.

EXAMPLE 6
Pyridine-3,5-dicarboxylic acid bis-(4-methoxy-benzylamide); mp 224-225°C.

10 EXAMPLE 7
Pyridine-3,5-dicarboxylic acid bis-[(1,3-benzodioxol-S-ylmethyl)-amide];
mp 194-195°C.

EXAMPLE 8
Pyridine-2,4-dicarboxylic acid bis-[(1,3-benzodioxol-5-ylmethyl)-amide];
15 MS: M+1 = 434.1; Microanalysis (Co3H19N30¢°1.06 HyO): Caled: C = 61.05,
H=4.70, N =9.29. Found: C = 61.01, H = 4.64, N = 9.39.

EXAMPLE 9

Pyridine-3,5-dicarboxylic acid bis-(4-fluoro-benzylamide); mp 216-218°C.

20 EXAMPLE 10
2-Oxo-1,2-dihydro-pyridine-3,5 -dicarboxylic acid bis-benzylamide

N
N’ OH

(a) 5-Benzylcarbamoyl-6-hydroxy-nicotinic acid



wherein R 1 and R2 independently are hydrogen, halo, hydroxy, C 1-C6 al kyl,
Cl- C6 al koxy, C2-C6 al kenyl, C2-C6 al kynyl, NO2, g NR4AR5, CN, or CFg; and
each R4 mw iamdegendently H, Cl1-C6 al kyl, C2-C6 al kenyl, CeefiB@loeyay! ,
(CH2)n aryl, (CH2)n cycloal kyl, (CH2)n heteroaryl; or A nethod for
inhibiting matrix netal | oprotei nase enzynes in a mammal conpri sing

adm ni stering an MLIWI P inhibiting ano#® of a conpound of 10 Formula 111 2
RRL N\ RAR5-N ~ ~ NNR4R5 O U or a.pharmaceutically acceptable salt

t hereof, wherein Rl and R2 i ndependgntly ake hydrogen, hal o, hydroxy, Cl-C6
al kyl, C1-C6 al koxy, C2-C6 al kenMp ,' 02, 15 NR4R5) CN, or
CF3; R4 and RS independently are H Cl- al gyl , C6 al kenyl, C2-C6

“al kynyl, (CH2)n aryl, (CH2)n cycl oal kyiN" COHR) n PMTeroaryl) 111 wherein
each CH2 is optionally substituted by one or nore Cl-C6 alkyl, or R4 and RS
when taken together with the nitrogen to which 20 they are attached

‘conplete a 3- to menbered r nin 02/ 064568 PCT/ | B02/ 00345
-50car bon at ons aﬁ‘ﬂaéﬁp%sf‘l%ﬂ Pflyglgs ﬁ?ﬁ%oﬁ %N@P%FHH‘IEQI*’@&‘B@&W omQ S,
or NH and %Qﬁer%ﬁieménéul@éﬁﬂ)w&s%deasqnﬁp@% i1 AN NabH? PadRikask for

inhibiting matrix netal |l oprotei nase enzynes in a mammal conpri sing
adm nist er i ngascheatdd\{g 50|°ﬁ‘.ranﬂ|st1rragomrmght Aﬂdxaommbbhlm@HaiJad:mdm &0l VvV R2 10

15 20 R ( CH2 % e JI) I\the n%i)gmﬂg) wlas heatecg to re }'lux for 6 hours Ql'he mixture was

allowed to cool and was stirred overnight. Methanol was removed by

concentrating at reduced pressure. The resulting residue was dissolved in H,O
and extracted with diethyl ether. The aqueous layer was acidified with IM HCI

10 and filtered. The solid product was washed with water and dried at reduced
pressure overnight at 55 °C. 1.2 g (85% yield). MS: m/z (APCI, AP+)373.0
[M7T*. CHN Analysis: Calcd: C, 61.76; H, 4.44; N, 10.29. Found: C, 61.41; H,
4.42; N, 9.98.

15 (b)  5-Benzylcarbamoyl-6-hydroxy-nicotinic acid methyl ester
0

~0 XN
| 1 H
N” ~OH

To a mixture of 2-hydroxy-pyridine-3,5-dicarboxylic acid 5-methyl ester,

1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDAC HCl

20 0.49g, 2.6 mmol),1-hydroxybenzotriazole hydrate (HOBT 0.35 g, 2.6 mmol), in
dimethylformamide (10 ml) was added benzylamine 0.27 g (2.6 mmol). The
mixture was stirred overnight at room temperature. Water was added (20 ml), and
the mixture was filtered. The solid product was slurried in hot ethyl acetate to give
0.17g (28% yield) of the title compound. MS: m/z (APCI, AP+) 287 [M]". CHN

25 Analysis: C;sH14N2OQ, * 0.47 H20; Caled: C, 61.12; H, 5.11; N, 9.50. Found: C,
61.17; H, 4.81; N, 9.71. '

©) 2-Hydroxy-pyridine-3,5-dicarboxylic acid 5-methy] ester



or a pharmaceutically acceptable salt thereof, wherein nis 0 to 6; Rl and
R2 i ndependently are hydrogen, hal o) hydroxy, Cl-C6 al kyl, Cl-C6 al koxy,
C2- C6 al kemyi/geasaBd- Cg al kynyl , NO2, NR4AR5, CN, or CF3; andr&®/B02/003438, and
R9 i ndependently are hydrogen) halo, Cl-C6 al kyl, Cl1-C6 al koxy, nitro, or
NH2; or A method for inhibiting matrix netall oprotei nase enzynes in a
mammal conpri sing admi ni stering an M \AZ8P i nhi biti ng anount of a conpound
of Pormula VR2Z RL Ar -(CH2)n | ~ - 2)n -~ Al' p O or a pharmaceutically
acceptabl e salt thereof, wherein n i R1 and R2 independently are
hydrogen, hal o, hydroxy, Cl-Cg alkg Hl koxy, C2-C6 al kenyl, C2-C6
al kynyl, NO2, NR4R5, CN, or CFg; 02/ 064568 -51 R3 is Hor Cl1-C6

~al kyl ; PCT/1B02/ 00345 Each Ar is indepeNde@Hy aryl or Het, wherein aryl is
phenyl or substituted phenyl; Het is an unsubstituted or substituted

het eroaryl group. 5 3. A conpound of Formula | | B or a pharmaceutically

v b I : . . ’
hal o hydxoxy, - CrlichSapRuSHF4ES 23 BP0 alt) b SORBROPhtoRY SR, 1
NO2, NRARS, #o ina00@3nethand ih 8300 enisie vértimee(ce)Teffonaguikéted seinpesndent | y
are OR4 or NRAR5; R4 and RS i.ndependent

ly are H Cl-C6 al kyl, C2-C6
al keny?, C2-stgl reactar wap pdded tripphy aram(,lﬁ-%eﬂmfﬁﬁ%w %P?J?ﬁd,"}/’{‘ agasate
het eroaryl, gr<R4 Wﬂg ﬁéﬂé’% ' iat whi ch
they are att(ggﬁgd %%prrp etle a b t §@$§ﬁ%§§‘?ﬁw}%%ﬁ%%€l§i%?’ﬁg%§lﬁon at ons
and opt i onal The reantoravas figshad métheradmanonoxidecthenipressmizey toS00psi.NHe and

opti onal | substituted or. unsubstituted:. 20 n_js an integer fromO to 6. 4.
Apcorrpou né JRuxgise ag maintained at 100 éé lfjor%g.S Hours. The mixture was then cooled fo

room temperature, and the reaction mixture was filtered using methanol as the

10 eluent. The filtrate was concentrated at reduced pressure. The residue was
partitioned between ethyl acetate and saturated aqueous sodium bicarbonate. The
organic layer was extracted once again with saturated aqueous sodium
bicarbonate. The combined aqueous layers were acidified using concentrated
HCI. The resulting solid was filtered, washed two times with water, slurried in

15 hot ethyl acetate, and filtered. The product was dried overnight in a vacuum oven
at 55 °C. 2.8 g 59% yield. MS: m/z (APCI, AP+) 198 [M]". CHN Analysis:
Calcd: C, 48.74; H, 3.58; N, 7.10. Found: C, 48.99; H, 3.45; N, 7.35.

(d 5- Bromo-2-hydroxy-nicotinic acid
0]

20 N"~OH

To a suspension of 5.0 g (35.9 mmol) of 2-hydroxy-nicotinic acid in 30 ml
acetic acid was added dropwise 7.5 g (46.7 mmol) bromine. The mixture was
maintained at 70 —80 °C overnight. The mixture was cooled and the acetic acid

25 was removed under reduced pressure. Water (100ml) was added and the product
was filtered and washed with water (3 x 100 ml). The solid was dried in a vacuum

oven at 65 °C for 48 hours to provide 6.1 g (78% yield) of the title compound.



WO 02/ 064568 -52 2 R PCT/1B02/00345 RRL NIl 40 ~/ OR4 OOor a

phar maceutically acceptable salt thereof, wherein R and R2 i ndependently
are hydr %geeg/043d80, hydroxy, Cl-C6 al kyl, Cl-C6 al koxy, CRefiBm@idbesmsy! ,
C2-C6 al kynyl, NO2, NR4R5, CN, or CF3; and each R4 is independently H)
Cl-C6 al kyl, C2-C6 al kenyl, C2-C6 al kynyl, (CH2)n aryl, (CH2)n cycl oal kyl,
(CH2) n heteroaryl; or A conpound of For4tila |1l 2 RRL RJQ.RS-N ~ / N-R4AR5 O

Olporaphscrﬁg bl I A ( f@kﬁ ] R2

i ndependent | ?}fér egﬁé%gggAepr@aﬁgpwyg%}gsﬁn%gcg&gpk 15 @q'&gl%f’&gxy C2- C6
al kenyl , C2- 682 a8dapndyC, 3212 H, NFERN, 639, or CF3; R4 and RS independently are
H C1-C alkyl, C-Cg alkenyl, C2-C6 1~ 15 alkynyl, (CH2)n aryl, (CH2)n
‘cycl oal kyl, (CH2)n heteroaryl, wherein each CH2 is optionally substituted

O Oty TR ROl LBy RIS, SUNEA o3 L alif L BBy hlae N

nitrogen to which e at'tac conpl ete a I'ng
“cont ai i ng cEe beuspansion ofiRtermyldadvaady)-6etoydraziymingtiric heitl di@E Ehmenllect ed
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(20 mL) was added benzylamine 0.47 g (4.4 mmol). The mixture was stirred

overnight at room temperature. Water (20 mL) was added, and the reaction
mixture was filtered. The solid product was then slurried in hot ethyl acetate. 1.1

10 g (81% yield). MS: m/z (APCI, AP+) 362.2 [M]*. CHN Analysis: Calcd: C,
69.79; H, 5.30; N, 11.63. Found: C, 69.49; H, 5.38; N, 11.64.

EXAMPLE 11
2-Methoxy-pyridine-3,5-dicarboxylic acid bis-benzylamide

sRavaay

15
To a solution of 0.5 g (1.4 mmol) 2-Oxo-1,2-dihydro-pyridine-3,5-
dicarboxylic acid bis-benzylamide in 10 mL of N,N-dimethylformamide (DMF)
was added 0.25g (1.9 mmol) diisopropylethylamine amine followed by 0.19 g (1.4
20 mmol) iodomethane. The resulting mixture was stirred overnight at room

temperature. The reaction mixture was diluted with water and extracted with ethyl
acetate (2 x 20 mL). The combined organic extracts were washed with saturated
aqueous NaCl solution, and dried over MgSO,. The product was crystallized from
ethyl acetate, providing 0.24 g (46% yield) of the title compound. MS: m/z

25 (APCI, AP+) 376.3 [M]". CHN Analysis: Calcd: C, 70.38; H, 5.64; N, 11.19.
Found: C, 70.05; H, 5.49; N, 10.89.

EXAMPLE 12
(3,5-Bis-benzylcarbamoyl-pyridin-2-yloxy)-acetic acid tert-butyl ester



2R ~(CH2)n OR~-5RRL _R8B O{CH2)n RO OO 1V or a pharnmaceutically
acceptable salt thereof, wherein nis 0 to 6; RL and R2 independently are
hydr ogenwdned/esasdsydr oxy, C1-C6 al kyl, Cl1-C6 al koxy, C2- Copetrkmuy345C2- Co

al kynyl, NO2, NR4R5, CN) or CF3; and R6, R~, R8, and RO independently are
hydr ogen, halo, C 1-C6 al kyl, Cl1-C6 al koxy, nitro, or NH2; or A conpound of
Formula V Ar -(CH2)n -{CH2)n - AI' 10 =309 O V or a pharmaceutically
acceptabl e salt thereof, wherein nis 0 to 6; RL and R2 independently are
hydr ogen, hal o, hydroxy, Cl1-C6 al kyl al kaxy) C2-C6 al kenyl, C2-C6

al kynyl, NO2) NR4R5, CN, @%e (6 al kyl; Each Ar is

I ndependently aryl or Het, ei nHar pipENy substituted phenyl;

“Het is an unsubstituted or swhStituted oarylgroup. 20 5. A conpound
selected from Pyridine-2,4-dicarboxylic actd s-{ 3- net hoxy- benzyl am de) ;

VD 02/ 064568 PCT/ | BO2/ 00345 - -54Pyri di ne- 3, 5- aﬁéxyl ic acid

" bi

s-(4-chl oro-benzyl am de); Pyridine-3, 5- dlcho ic acid
bi s- (3-chl or o- benzyl am de); 2-Met hoxy-pyri di ne-3, 5 di carboxylic acid
bi s- [(1 3-benzodi oxol -5 yl methyl)-am de]; 5 Pyridine-3,5-dicarboxylic acid
bi s-( 1, 3-benzodi | xylic acid
bi s- (4- rret hoxy- beﬁégls?ﬁ\uéhﬁb%@ |ne%@ ?58&5(:12% gﬁyﬁ'fosg a‘@ﬁ%gg
bis-[(1,3- bemmﬁomwac&twsmhmmmdam mmmmaswmwsg(djmmxyl ic acid
bi s- [(1 3- benzodi oxol - 5-y| net S _g gl carbox I|c aci d
bi s- (45 | uordisoprepylesylaaine fPl}RW"d’i 387 s(&ﬁéamebm ity brogo acetal

hi

(4- chl or o- bepgylQMflg hnixfubewis SERAWVLAIH: aProbnTedpétatand! n?hgﬁhlluted with

water and extracted with ethyl acetate (2 x 20 ml). The combined organic extracts
were washed with saturated aqueous NaCl solution, and dried over MgSO,. The
product was crystallized from ethyl acetate to provide 0.37 g (56% yield) of the

10 title compound. MS: m/z (APCI, AP+) 476.3 [M']". CHN Analysis: Caled: C,
68.20; H, 6.15; N, 8.84. Found: C, 67.81; H, 6.18; N, 8.69.

EXAMPLE 13
(3,5-Bis-beﬁzylcarbémoyl-pyridin—Z-yloxy)-acetic acid

@wi;@

15 O

A solution of 0.25g (0.53 mmol) (3,5-Bis-benzylcarbamoyl-pyridin-2-
yloxy)-acetic acid tert-butyl ester in 10ml 50% trifluoroacetic acid in CHCl; was
~ stirred for 3 hours at room temperature. The reaction mixture was then

20 concentrated at reduced pressure to obtain a solid. The solid was slurried in ethyl
acetate, filtered, washed with ethyl acetate, and then dried at 55 °C at reduced
pressure overnight. 0.15 g (68% yield) of the title compound. MS: m/z (APCI,
AP+) 420 [M]*. CHN Analysis: Calcd: C, 65.86; H, 5.05; N, 10.02. Found: C,
65.73; H, 5.08; N, 9.86.



15 Pyridi ne-3, 5-di carboxylic acid, (4-carboxy-benzylamde), [(1,3
benzodi oxol -5-yl net hyl ) -am de] ; Pyridi ne-3, 5-di carboxylic acid,

(4- car bowo tezosasasam de), (4 net hoxy-benzyl am de); Pyri di neeBisodosar boxyl i c
acid, (4-carboxy-benzylam de), (3 20 net hoxy-benzyl am de);

Pyri di ne- 3, 5-di carboxylic acid, (4-carbonethoxy-benzylam de), (3

net hoxy- benzyl ami de); Pyri di ne-3, 5-di ¢at-boxylic acid,

(4- carboxy-benzyl anmi de), (3 pyri dy m de); 25

Pyri di ne- 3, 5-di car boxylic acid, W ‘ﬂ)enzyl amde)) (3

t hi ophenene Mol i

(2.1 3 benz ot |La g«?«%ﬁdu yﬁo%n?ﬁﬁ%ﬁamtgg{&w&dlﬁs%me combinatorial

[ (1, 3- benzodrmyol - 5- yl net hyl ) - ami de]; Pyridi ne-3, 5-di carboxylic acid,
(2,1, 3- benzooxadi azol - 5-yl net hyl ) 30 ami de,

[(1, 3- benzogipo.xgltﬂ- ai%l met hyl ) -am de]; Pyridine-3,5-dicarboxylic acid,
(2,1, 3-benz S-ylmethyl) am de) (4-nethoxy-benzylam de); WO
02/ 06‘5568 PCT/ | Bﬂz?drﬁﬁm&sm %ﬁﬂ ﬁl 21198 madly WaEawdlhyh dichicroshethane

(2,1, 3- benzot hi adi azol - am de, (3-nethoxy- benzyl am de); ester;

S5-I
Pyri di ne- 3, 9361\/843%&1}4) maéeﬁ) re,sm(tnb@ Tihisrproenss xas sEghtl )h@tqﬂmm

gl et |- oS R B R T, G o ot BERREY W8 -

bi s-[ (1, 3- bespped,] amdgitbted |sI83¢19Yd)r)5 Mifute] with frequent venting. The DCM was

2- Oxo- 1, 2-di hydro pyr| di ne- -di carboxylic, acid bis_10 benzyl am de;

2- Met hoxybp &ﬁ%ﬁhmampiateédm agfisiopalfimess g gesin was then
3,5-8 s- %ﬂ‘ﬁ‘ﬂ ];anﬁ’xfee@E"A b

23, 5-Bi : bgnzy+ car bano #W@b%% y[*l%% acetic )agﬂ Qg}ﬁ s e&ft o

was added slowly. The resulting mixture was swirled for 5 mmutes, then
isophthalic acid dichloride (17.2 g, 85 mmol, 4 eq) was added in one.portion. The
resin tube was capped and carefully secured in a wrist shaker, and inverted for
36 hours. '

15 After 36 hours, a slight darkening of the resin was noted. The reaction
solvent was drained and the resin washed three times with DCM (200 mL) and
two times with diethyl ether (200 mL). The resin was dried in vacuo for 24 hours.
Loading was determined both by weight gain and by total chloride determination.
(Nitrogen content showed <0.05% N and therefore the absence of TEA-Cl).

20 Typical loading was 1.1 mmol/g.

Resin Distribution
A Miniblock resin loader was calibrated for each resin used in the
protocol. The weight in milligram of resin added per well was recorded, and the
25 number of millimoles per well of isophthalic acid dichloride was calculated. Using
this calibration and the loading for each resin, 0.15 mmol of resin-bound
isophthalic acid dichloride was distributed to each reaction tube. The valve was
then closed on the block.

30 Amine Solution Preparation

An “A” amine set (NHR4R3) was diluted to 0.5 M in DCM. A 0.2-M
solution of TEA in DCM (1.5 mL per reaction) was prepared. A 0.2-M solution



15 Pyridi ne-2, 4-di carboxylic acid bis-(3-nmethoxy-benzyl am de);

Pyri di ne-2, 4-di carboxylic acid bis-[(1, 3-benzodi oxol -5-yl net hyl } am de];
Pyri di newa) ep/a$uss&r boxyl i ¢ aci d bi s- (2, 4-di net hoxy- benzyl arCTE362/00345

Pyri di ne-2, 4-di carboxylic acid bis-(4-chloro-benzyl am de); 20

Pyri di ne- 2, 4-di carboxylic acid bis-benzyl am de; Pyridine-2, 4-di carboxylic
acid bis- [(napht hal en 1-yl methyl) am dﬂZ— Pyridi ne-2, 4-di car boxyl ic acid

bi s- [{2pto| -eth amde ri 4-di car.b xyl‘l

bi s- (4- met h&¥ P S??%‘?‘h "%EFf&?BEB? o%yl‘?c E‘Fée‘

bi s- (3-fluorg-he Iam =2, 4-di carboxylic acid

bi s- (benzyl (-r Pﬁaﬁg} u?e%&séﬁe‘ aﬂ?car boxylic acid bis-{

“[2-(3, 4-di net hoxy phenyl) ethyl]-am de } ; Pyridine-2,4-dicarboxylic acid
bis-{ [2-(2-phenoxy-phenyl)-ethyl] 30 am de }; Pyridine-2,4-dicarboxylic
aci d bi s- [ (Additioyof Amipe fAZni de] ; Pyri di ne- 2, 4-di carboxylic acid bis-{

2 et hony” phefu e ihin ATDOSCHLs S SoRBAL RE-ERT OBRA BRI . |
, Pyridine- auﬂe Neii, QﬁhE@WMlﬁbRﬁszip&-aimﬂeZtl{&ppM piiate 1A amine- et hyl] am de
} ; Pyridine-2,4-dicar |ic acid bis-{ 2(24d|rrethl-hen

gt hyl | - ami deSO}Utlﬂn @F]H Winle02eq)-wascagdpd xhei tlogkayas shaken for 24 hours,
2-
05504 ot hyt e Oh PANAGH S gn, itho RSB tn SR dpitinga oxyaﬂeiwésc. g

bi s- [(2 phermésearanﬂw ﬁlLthL‘Me\l/as fAded ATHb1Sckiwal shakeofor 2 hinitesfand

bi s-[ (1, 2-di phenyl -et hyl ) - amde]l Pyridi ne-2, 4-di carboxylic acid

bi s- (1204 di cigRigrdsaipech Zie apaction blankwas serec uadeg vaeuuBR RGHPT © Use: d

bi s-[ (bi phenyl -2-yl methyl)-am de]; Pyridine-2,4-dicarboxylic acid

bi s-(3, 4, 5-trimet hoxy-benzyl am de) 15 Pyridine-2, 4-di carboxylic acid

Ei S- E3 chljor&dﬁﬁbi»fﬁﬁﬁxdle)‘B”?ﬂd Resie Cleabagée:car boxyl |bc afn d .

i s-(3,5-di met hoxy- ben am i carboxyli ¢ aci

bi s- (3, 4- di met hoxﬁ’ 9}%@1’%‘;1““?’%# gmﬁ “?S&dquctgrf’aelﬁjlﬁaFE"‘b@#’&

bi s- (et hyl s@w fMdn ¢ acid
bis-[(2- pyr%%ﬂn%imﬁhyhﬁﬁmdkmg%?ﬂgy%gdtﬁghgb%}b%?cgr %@% C agl d

bi s-j12- pyr |(dD(DmB 1.05 eq)whs)dlannibdm]d Thy reactioncblacldwds shmkew forl 72cdoacs, d bi s- {
[ 2- (4-chl or o- phen et amde } .; i.dine-2,4-dj carbag i d

bi s- [ (pyri dit hgmp %/erﬁ%anﬁﬂé‘ala‘ﬂ? dtafion %fhw%ﬂmﬁmomgtoaﬁméfﬂy@e%%

bi's- (3, 5-bi Svalye 88! mPEEM a8 fied. The i Qéﬁlﬁx@o&cwa@ktﬁﬁérpf&fw ic acid
bi s- (23d|rret enz am de); Pyridine-2,4-dicarboxylic acid

bis-(3-trif IZJnnmm'st theh dtmnmymmdk):nommbwru di ne- 2, 4-di carboxylic acid
bi s-(2-trifluoronethoxy benzyl am de);
20 Analysis
The products in the tubes may be identified by loop mass spectrometry

after first evaporating the DCM from the MS samples.

Concentrate

25 Concentrate the crude samples in the Genevac.

The following compounds of Examples 14.1 t014.80, the structures of
which were confirmed by mass spectrometry, were prepared according to the

above-described combinatorial synthesis protocol.

14.1 Pyridine-2,4-dicarboxylic acid bis-(3-methoxy-benzylamide) APCI
30 (MS+1) 406.452.



Pyri di ne-2, 4-di carboxylic acid bis-(3-difluoronethoxy benzyl am de); WO
02/ 064568 -57 PCT/1B02/ 00345 Pyri di ne-2, 4-di carboxylic acid

bi s- (2- diWO 020@sest hoxy benzyl am de); Pyridi ne- 2, 4-di car borgiriiBo2200s4h
bis-(4-fluoro-3-trifluoronethyl benzylam de); Pyridine-2,4-dicarboxylic
acid bis-(2-nethoxy-benzyl am de); Pyri di ne- 2, 4-di carboxylic acid bis-{

[ 2- (3- et hoxy-phenyl)-ethyl] am de } B9+ i di ne- 2, 4-di car boxyl ic acid

o1 5~ (2, 4- i dor SOBBHAA SHAAEERY &Y%‘pﬁ%ﬁeﬂ’é%'zp%h?ida% s R il 7
bi s- (4’ am no- benw@ms_)l)@uwlgl ne- 2, 4-di carboxylic aC| d

bi s- (2- net hyl - benzyl am de)’; Pyri di ne- 2 4-di carboxylic acid bis-
'[b| s- (4- met 43y - Me)zmmwcyhm@ébjs (2,4rdingsthoxy-brnzylamidy) e"tﬁ(boxyl ic acid

i s-[(3, 3-di pheny, ¥ % m de]; Pyridine-2,4-dicarboxylic acid
bIS [ (1- et hyl - Mﬁﬁé Q%yl) am de] ; Pyr|d| ne- 2, 4-di car boxylic acid
bis-[ (83, 4- diaet h@wrdmewldicamxsiﬁ& acid Bishyc etlbrocbedzflanids) WROLMS+ B d
bi s- (2-fl uoro-benzyl am de); Pyridine-2,4-dicarboxylic acid
bi s-[ (3-i m dazol 4159 propyl ) ani de]; Pyridine-2, 4-dicar boxyl ic acid
bi s- (2-chl or e i A e A= di_car
bi s gz trif I1 bfo:gﬁqd@ﬁ-gg)%cg%&&&g% "33)%?{"&}‘??‘ di lgé(é’bsﬁél?@ %oxyl ic acid
bi s- (4- met hyl4-6oerPyidate-2i¢)dicalyoxiyic acid Disdf(daphalidiencyylraethgl)dntide; {

[2-(3-nethoxy-phe Ii et hyl anlde } ; Pyridine-2,4-dicarboxylic acid
bi s-[ (1- phenyl - A Pyrldlne 2, 4- dlcarboxyllc acid

M
0 gy W s i b e
bi s- (phenet hyl - ar(Mi}1) 499150% ne- 2, 4 di carboxylic acid
0 -t ol 20 Y DS Sek Y0 200045606 BT ABRE! 00345
(MS+1) 406.452.
14.9 Pyridine-2,4-dicarboxylic acid bis- (3-ﬂuoro-benzylamxde) APCI-(MS+1)
15 382.38.
14.10 Pyridine-2,4-dicarboxylic acid bis-(benzyl-ethyl-amide) APCI-(MS+1)
402.507.
14,11 Pyridine-2,4-dicarboxylic acid bis-{[2-(3 4-d1methoxy-phenyl)—ethyl]-
amide},, APCI-(MS+1) 494.557.
20 14.12 Pyridine-2,4-dicarboxylic acid bis-{[2-(2-phenoxy-phenyl)-ethyl]-amide},,
APCI-(MS+1) 558.647.
14.13 Pyridine-2,4-dicarboxylic acid bis-[(4-phenyl-butyl)-amide], APCI-
(MS+1) 430.561.
14.14 Pyridine-2,4-dicarboxylic acid bis-{[2-(4-methoxy-phenyl)-ethyl}-amide},,
25 APCI-(MS+1) 434.505.
14.15 Pyridine-2,4-dicarboxylic acid bis-{[2-(2-fluoro-phenyl)-ethyl]-amide]},
APCI-(MS+1) 410.434.
14.16 Pyridine-2,4-dicarboxylic acid bis-{[2-(3-chloro-phenyl)-ethyl]-amide},
APCI-(MS+1) 443.344.
30 14.17 Pyridine-2,4-dicarboxylic acid bis-{[2-(2,4-dimethyl-phenyl)-ethyl]-
amide}, APCI-(MS+1) 430.561.
14.18 Pyridine-2,4-dicarboxylic acid bis-[(2-0-tolyl-ethyl)-amide], APCI-
(MS+1) 402.507.



benzyl am de); Pyridine-2, 4-di carboxylic acid

bi s-[ (5-nmet hyl -furan-2-yl nethyl) am de]; Pyridine-2,4-dicarboxylic acid

bi s-{ [ 1woleXdeusaso- phenyl)-ethyl] amide } ; Pyridine-2, 4- BctaBhmeysi ¢ acid
bi s- (2- am no- benzyl am de); Pyridi ne-2, 4-di carboxylic acid

bi s-[ (1-napht hal en-1-yl -ethyl) am de]; 10 Pyridi ne-2, 4-di carboxylic acid

bi s-{ [2-(4-hydroxy-phenyl)-ethyl] am e&8; Pyridine-2,4-dicarboxylic acid
bis-(3-trifluoronethoxy benzylam de);. Pyridjne:2 4-digarb lic,acid bis-{
[ 1-(3-net hol&;{%%ﬂiﬂ(}‘)‘é{%ﬁ‘}w%ﬁ@d& c@@%b—@}%ﬁ-ﬁ&wﬁ&%ﬁiﬁ%@w i c acid
bi s-[ (1- phenyl - pr “M% ) ), ridine-2,4-dicarboxylic acid bis-{

[ 2- (2- met hoxy- pheﬁ?F -et hmﬁ]gi%%aée } 5 Pyridine-2,4-dicar boz\f)l ic acid bis-{
‘[ 2-(3-trifl ubt.20rePyridingB@ndicirbayliztdeid Bis-§2phenyl-propyb+asiided, APEI-di car boxyl i c
acid bis-indan-1-yl am.de; ridine-2,4-dicarboxylic acid

bi s-i ndan-1-yl am é@gﬂbyﬁzﬁe- 2, 4-di carboxylic acid

bi s- (354- di c{y of opRRBANL AidAbox Y1 e B1§:{@ 2 diphemy Rehyl)- e g, APCI-

bi s-[ (2-et hoxy- et h;yilﬁgi- am d6e49; Pyﬂédi ne- 2,{(23 dfl?gr%gxyl ic acid bis-{

[ 2- (4- br onp- pheny(MS+1)HR6[64%i de } ; Pyridi ne-2, 4-di carboxylic acid

bi s-[(2-pyridjns 25yl et byl ).-am ; Jodd pes 24- di i id

bi s- % E > thi O%@%}’Wn%?{@@f%?ﬂfﬁg QC%F?%??%@?%%?@I%%‘%X@? k' aci d bi s-{
[ 2- (5- met hoxy- 1H (N19#]484y1®1. 30 ethyl]-ami de } ; Pyridine-2,4-dicarboxylic
acid bis-{ [2-(1Hindol-3-yl)-ethyl] amde } ; Pgri di ne- 2, 4- di carboxylic
aci d bi s~( 3, .83 cRymdine-Bendighrhaxylio acidbis- [ (biphonybz-yémesbsDpamdelpdBrbo345
-592- Api no- pyri di Sidll & boxyl i c aci dbis-[ (1, 3-benzodi oxol -5

yl met Plig: ) - aﬁlyde] (@S%Q %%agr‘%ﬁceu%/i cal conposi 'Ei(on, conprising a conmpound of
Formul a |, o14.24 pPwptidiaeQid-dicadbbyyliccavttpbisi(3, ¢, Ssaintethdmrsamizylatidpt ABCI-wi t h a

pharmaceutical ly acceft able carrier, diluent, or excipient. 7. A
phar maceuti cal co%gt )tﬂ?ﬁs,sscorrpri sing a conpound of Formula IC, or a

phar maceut | caLby PHEGRL-20)-BicaBokylidRPak.(3 LARRS-Bez ki AVALMERAY i cal |y

acceptabl e carriery uent, or exclpient; or 10 A“pharnmaceuti cal ‘
conposi tion, conp4l32%g a conpound of Formula Ill, or a pharmaceutically

acceptable s t her eof get her..wi th .a ar.maceutical | bl e

carri és ~di | ﬁ%éﬁ , p&?&&@r‘{sﬁ‘g?ﬁt"?x% %lcgw&r(ﬁ'gbcé{%ﬁ@éy'b&m%@%@f’?ﬁ%ﬁ&orrpri si ng
a conpound of FOI‘EMS@U%@SU&& pharmaceutical ly acceptabl e salt thereof,
together with a pharnaceutically acceptable Garner) diluent, or excipient;

or A phar mac&27 cByridines2obdicatexy bisi(3:4-dimethesybeazylamids), ARE- v:  or 20
a pharmaceuti cal | salt thereof, together with a

pharmaceutical ly M%ﬁfﬁ%ﬁa‘@iarri er, diluent, or excipient. 8. A

phar maceut i ca4.28 OPpAdinéi2pn dicatborplid sdid\bisdethohpmidin-dofintetinilambde)or a

pharmaceutical ly acceptable salt thereof, together with a pharmaceutically
acceptdbl e cazri e APCH(Msen) 404483 ¢ | pi ent .

14.29 Pyridine-2,4-dicarboxylic acid bis-[(2-pyridin-4-yl-ethyl)-amide], APCI-
(MS+1) 376.43.
14.30 Pyridine-2,4-dicarboxylic acid bis-[(2-pyridin-3-yl-ethyl)-amide], APCI-
(MS+1) 376.43.
25 14.31 Pyridine-2,4-dicarboxylic acid bis-{[2-(4-chloro-phenyl)-ethyl]-amide},
APCI-(MS+1) 443.344.
14.32 Pyridine-2,4-dicarboxylic acid bis-[(pyridin-4-ylmethyl)-amide], APCI-
(MS+1) 348.376.
14.33 Pyridine-2,4-dicarboxylic acid bis-(3,5-bis-trifluoromethyl-benzylamide),
30 APCI-(MS+1) 618.389.
14.34 Pyridine-2,4-dicarboxylic acid bis-(2,3-dimethoxy-benzylamide), APCI-
(MS+1) 466.503.



25 9. A nmethod for inhibiting an Mvln-13 enzyne in an animal, conprising
admnistering to the animal in need thereof an MVII'-13 inhibiting anount
of a conmooinzioaasesFornul a |, or a pharmaceutical |y accept abcenB&dozssher eof .
WO 02/ 064568 -60 PCT/1B02/ 00345 10. A nethod for treating cancer,
conprising adrriinistering to a patient having cancer and in need of
treatment an anticancer effective anouniS-of a conpound of Fornmula |, or a

phar maceutic cceptahle salt .t hereaf;.or. A nethod for.tr.eating
ost eoart hri tﬂ“gy c %‘ﬁﬁ%’?’%@'ﬁgﬂsﬁ”ﬁ% abcfcgl?lp-ﬁ%—%?%uogoraswg-mnzglwﬁ eed of
treatment an eff eaPCyenv@awy482.9494,.2 conpound of Formula ) or a
phar maceutically acceptable salt thereof; or A nethod for treating

‘rheumat oi d at4.B6 i Pyrdine-ddrdicarbexyliccheidbis(Suiflupremethopyrbensiflamideheed of
treatment an effegty a conmpound of Forrmula I, or a
pharmaceutically &g'mg?ggga 2'ther eof; or 10 A nethod for treating

i nfl anpati on14,8p @?ﬁ&hag,m{‘ﬁrbbﬁ)ﬂﬁrdcltﬂbiﬁ%-dimi&dnﬁéthokylb&mrﬁﬁe), reatment an

effective anmount of a corrgound of Formula |, or a pharnaceutically
accept abl e salt tABCEEMS+d}47841R. et hod for treating heart failure,

conpri sing agnkai 1 0g 4t ' Tl . fective
anount of a g%bngogiﬁégggéo@%ﬁ)%ﬂ,ce‘ﬁd %15' S%E?}ﬂn%’g%nﬁ%@g%f %&%@S@abl e salt
thereof. 11. Use APCE(WISAbp4TRI4t¥. Fornula |, or a pharnmceutically

peeis CHRYETHINRY i RO ey e
treatnment o i ] L ; * Use of a
conpoynd of Fornmu : 1 } |y acceptable salt thereof, in
t he ngguf acture o#élazb%e%@hgngg??¥orqfﬁie8'§?déat ment of a di sease 25 nedi at ed
by an M WI P14.30 eRyrjdine-2 drditirboxyflicaacidbbip¢2anuetidx yFoeneylemidd)) APGE- a

pharmaceutical ly eptghl e salt thereof) in the manufacture of a
medi canent for thaﬁg?‘ba‘?ﬁeﬁtz' of a disease nediated by an MW-13 enzyne; or

30 VO 021 0§4568pRKEhL 302480845 1IOLiA Bis-(01-(RebORPENEH NkhTmILE, | V. or 2

phar maceutically acceptable sa hereof, in the manufacture of a
medi cament for t hAPCI-€MStdhd6B55% di sease nediated by an M WI P-13 enzyne;

or 5 e of f, E la. \V, .ofr. [ utical | pt abl e salt
thereof, in ?‘hgﬁ) ggg[g{lg%'?f}r@g%gg @%ﬁ%ﬁ%@%&@%ﬁ‘@rﬁ%‘&@ﬁ%ﬁ‘@ggf a di sease
medi at ed by an M XPORNB+Enzyne7.
Al . AY! & AFHIL. AH9. AH&, . A3H&2. Al . AFHI. AY5&. A3[ 9y. AY[ & A3! & A3, AY. Al . ANR A;
CALLA(T. ALy ek Ryniding-2p4-digarboxylicacidibis- (A4 difdporp-bepzylamyde), APCI-
NE. A32. AaR. A. AH?. A N Ae. AN% A. A9! 97. AF, . ANL A . A . Aa. AF(. A A AR Ay. A
Y. AU LA Ae/ < T\ ggsﬂ'}zﬁ%ﬁﬁ'

14.44 Pyridine-2,4-dicarboxylic acid bis-(4-amino-benzylamide), APCI-(MS+1)

20 376.43.
14.45 Pyridine-2,4-dicarboxylic acid bis-(2-methyl-benzylamide), APCI-(MS+1)
374.454.
14.46  Pyridine-2,4-dicarboxylic acid bis-{ [bis-(4-methoxy-phenyl)-methyl}-
amide}, APCI-(MS+1) 618.698.
25 14.47 Pyridine-2,4-dicarboxylic acid bis-[(3,3-diphenyl-propyl)-amide], APCI-
(MS+1) 554.702.
14.48 Pyridine-2,4-dicarboxylic acid bis-[(1-methyl-3-phenyl-propyl)-amide],
APCI-(MS+1) 430.561.
14.49 Pyridine-2,4-dicarboxylic acid bis-[(3,4-dimethoxy-phenyl)-amide], APCI-
30 (MS+1) 438.45.
14.50 Pyridine-2,4-dicarboxylic acid bis-(2-fluoro-benzylamide), APCI-(MS+1)
382.38.
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14.78 Pyridine-2,4-dicarboxylic acid bis-{[2-(5-methoxy-1H-~indol-3-y1)-ethyl]-
25 amide}, APCI-(MS+1) 512.579.
14.79 Pyridine-2,4-dicarboxylic acid bis-{[2-(1H-indol-3-yl)-ethyl]-amide},
APCI-(MS+1) 452.527,
14.80 Pyridine-2,4-dicarboxylic acid bis-(3,5- dlchloro-benzylamlde), APCI-

(MS+1) 484.18.

30
The invention compounds of Formula I have been evaluated in standard
assays for their ability to inhibit the catalytic activity of various MMP enzymes.

The assays used to evaluate the biological activity of the invention compounds are
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1992;31(45):11231-11235, which is incorporated herein by reference.
Thiopeptolide substrates show virtually no decomposition or hydrolysis at
or below neutral pH in the absence of a matrix metalloproteinase enzyme. A
typical thiopeptolide substrate commonly utilized for assays is Ac-Pro-Leu-Gly-
10 thioester-Leu-Leu-Gly-OEt. A 100-uL assay mixture will contain 50 mM of N-2-
hydroxyethylpiperazine-N’-2-ethanesulfonic acid buffer (“HEPES”) at pH 7.0,
10 mM CaCly, 100 uM thiopeptolide substrate, and 1 mM 5,5’-dithio-bis-(2-nitro-

benzoic acid) (DTNB). The thiopeptolide substrate concentration may be varied

from, for example, 10 to 800 uM to obtain Km and Kcat values. The change in
15 absorbance at 405 nm is monitored on a Thermo Max microplate reader

(Molecular Devices, Menlo Park, CA) at room temperature (22°C). The

calculation of the amount of hydrolysis of the thiopeptolide substrate is based on
E412 = 13600 M-1 cm-1 for the DTNB-derived product 3-carboxy-

4-nitrothiophenoxide. Assays are carried out with and without matrix

20 metalloproteinase inhibitor compounds, and the amount of hydrolysis is compared
for a determination of inhibitory activity of the test compounds.

Representative compounds have been evaluated for their ability to inhibit

various matrix metalloproteinase enzymes. The results are summarized in Tables
1 and 2 below. Table 1 below presents inhibitory activity for compounds from

25 various classes. Table 2 summarizes the data for the compounds that were
prepared according to the combinatorial protocol' described in Example 14. In the
tables, MMP-1 refers to full-length interstitial collagenase; MMP-3 refers to the
catalytic domain of stromelysin-1; MMP-13 refers to the catalytic domain of
collagenase 3. Test compounds were evaluated at various concentrations to

30 determine their respective IC5(q values. In Tables 1 and 2, the IC5() values are the

nanomolar and micromolar concentrations, respectively, of compound required to

cause a 50% inhibition of the hydrolytic activity of the respective enzyme.
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1 Nt Nt 35

2 Nt Nt 100,000

3 Nt Nt 30,000

4 Nt Nt 230

5 Nt Nt 470

6 Nt Nt 8,700

7 30,000 100,000 2,300

8 Nt Nt 14

9

Nt Nt 100,000

Nt = Not tested.

TABLE 2
Compound by Example Number With Corresponding IC50 Data
Example No. MMP-13
IC50 CD/Human (uM)
14.1 0.038
14.2 0.033
14.3 100
14.4 0.3
14.5 0.29
14.6 30
14.7 100
14.8 0.13
14.9 0.18
14.10 100
14.11 100
14,12 30

14.13 100
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Example No. IC50 CD/
Human (WM)

14.14 100
14.15 100
14.16 100
14.17 100
14.18 100
14.19 30
14.20 100
14.21 30
14.22 30
14.23 30
14.24 100
14.25 0.074
14,26 100
14.27 100
14.28 100
14.29 100
14.30 100
14.31 100
14.32 2
14.33 100
14.34 100
14.35 0.31
14.36 100
14.37 0.26
14.38 100
14.39 0.28
14.40 100

14.41 100
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14.50 84
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14.53 . 100
14.54 1.5
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14.56 100
14.57 34
14.58 100
14.59 | 100
14.60 | 13
14.61 30
14,62 | 88
14.63 100
14.64 100
14.65 30
14.66 30
14.67 4
14.68 100

14.69 100
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The foregoing data establish that the invention compounds of the invention
are potent inhibitors of MMP enzymes and are especially useful due to their
selective inhibition of MMP-13. Because of this potent and selective inhibitory
activity, the invention compounds are especially useful to treat diseases mediated

5 by the MMP enzymes, and particularly those mediated by MMP-13.

Administration of an invention compound of Formula I, or a
pharmaceutically acceptable salt thereof, to a mammal to treat the diseases
mediated by MMP enzymes is preferably, although not necessarily, accomplished
by administering the compound, or the salt thereof, in a pharmaceutical dosage

10 form.

The compounds of the present invention can be prepared and administered
in a wide variety of oral and parenteral dosage forms. Thus, the compounds of the
present invention can be administered by injection, that is, intravenously,
intramuscularly, intracutaneously, subcutaneously, intraduodenally, or

15 intraperitoneally. Also, the compounds of the present invention can be
administered by inhalation, for example, intranasally. Additionally, the

compounds of the present invention can be administered transdermally. It will be
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suspending agents, binders, preservatives, tablet disintegrating agents, or an
encapsulating material.

In powders, the carrier is a finely divided solid that is in a mixture with the
finely divided active component.

15 In tablets, the active component is mixed with the carrier having the
necessary binding properties in suitable proportions and compacted in the shape
and size desired.

The powders and tablets preferably contain from 5% or 10% to about 70%
of the active compound. Suitable carriers are magnesium carbonate, magnesium

20 stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth,
methylcellulose, sodium carboxymethylceliulose, a low melting wax, cocoa
butter, and the like. The term “preparation” is intended to include the formulation
of the active compound with encapsulating material as a carrier providing a
capsule in which the active component, with or without other carriers, is

25 surrounded by a carrier, which is thus in association with it. Similarly, cachets and
lozenges are included. Tablets, powders, capsules, pills, cachets, and lozenges can
be used as solid dosage forms suitable for oral administration.

For preparing suppositories, a low melting wax, such as‘a mixture of fatty
acid glycerides or cocoa butter, is first melted and the active component is

30 dispersed homogeneously therein, as by stirring. The molten homogenous mixture
is then poured into convenient sized molds, allowed to cool, and thereby to

solidify.



1s! 109%4& () - ! 64109%4H& () -! 2GLOY () - 10%4& () - 10%4& () - Oy, MLO%H& () - ne[ <. 4
10F109& ()-)F109%& ()-' 109& ()-!'f109& ()-! f109QQ% ()-!:! 109%HH& ()-*}[ 94
10! J#10%8MERIY64368#109& () -! #109& ()-!& 109%[ & ()-! T& 1098L T )B02M03450[ aB94
10! J/ @O%T& () - - 10%1& ()-y*10%m& ()-nf)910%m& ()-F 10%m& ()-G N "10% (& () -
Rb = 10'!1# 110%j& ()- !3' 1109 ()- 10m 10m

10MB10%T& () -1 4- 10%1& () - F1IM 10%& () - #iaB = 10! ! L 10%& ()- @L0%CE () -

i re gg(y;le?;’%@gf;ng%%mm@; 2L 6ett prieheBmmeand sl (). ) nr

ex at rorw ter propylene glycol solutlons For arenteral in ectlon
10H0100/@&() O e - g TR 1 0 10 | BB 100 ()~ T8l | 10%&: (
f

")-:,6; )kl nz{l\quldptep@ﬁ@&m( c)an bpdgml e xqsm;lthm;n aqueous polyethylene glycol
10G0s910%GE’ Y1 2100& () -31210% R R& () - 3% } ~<{\ =
“1011 11 10%@aR P10 () - @ 109%& () -1 H@ 10%& () -s! 109Z& ()-! |
1096685 () - 3j Z} [ 9{ Aqueous solutions suitable for oral use can be prepared by dissolving the
10! 2@! 10% (& ()-! (L* @10%66& ()-!L* @109%66& ()-!, #1092 2 & () - 3!
109@2& () - Zy aotiFo@emppnent in water anchadgling) suitap Eovéqralw )ﬂaa%m&blllfmsm%& () -

ig!ZNé'(')fof}/g%& 3@% ')a§€‘£%i£’#@§ﬁ§¢100/&' ()-!1Q 10%
;& ()-!1C 109 ( ) AH086a8 sG9peddris\8dlthBie for oral use can be made by dispersing the
1000109 ) Bty e Hhe S W oS AP G 0
& 10%F& () - slﬁt}gegiéogﬁi?ﬁsg )esms, methylcellulose, sodium carboxymethylcellulose, and
other well-known suspending agents.
Also included are solid form preparations that are intended to be
converted, shortly before use, to liquid form preparations for oral administration.
Such liquid forms include solutions, suspensions, and emulsions. These

15 preparations may contain, in addition to the active component, colorants, flavors,
stabilizers, buffers, artificial and natural sweeteners, dispersants, thickeners,
solubilizing agents, and the like.

The pharmaceutical preparation is preferably in unit dosage form. In such
form, the preparation is subdivided into unit doses containing appropriate

20 quantities of the active component. The unit dosage form can be a packaged
preparation, the package containing discrete quantities of preparation, such as
packeted tablets, capsules, and powders in vials or ampoules. Also, the unit
dosage form can be a capsule, tablet, cachet, or lozenge itself, or it can be the
appropriate number of any of these in packaged form.

25 The quantity of active component in a unit dose preparation may be varied
or adjusted <from 1 to 1000 mg, preferably 10 to 100 mg according to the particular
application and the potency of the active component. The composition can, if
desired, also contain other compatible therapeutic agents.

In therapeutic use as agents to inhibit a matrix metalloproteinase enzyme

30 for the treatment of atherosclerotic plaque rupture, aortic aneurism, heart failure,
restenosis, periodontal disease, corneal ulceration, cancer metastasis, tumor
angiogenesis, arthritis, or other autoimmune or inflammatory disorders dependent

upon breakdown of connective tissue, the compounds utilized in the
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patient, the severity of the COIldlthl‘l being treated, and the compound being

employed. Determination of the proper dosage for a particular situation is within
the skill of the art. Generally, treatment is initiated with smaller dosages that are
less than the optimum dose of the compound. Thereafter, the dosage is increased
10 by small increments until the optimum effect under the circumstance is reached.
For convenience, the total daily dosage may be divided and administered in
portions during the day if desired. Typical dosages will be from about 0.1 mg/kg
to about 500 mg/kg, and ideally about 25 mg/kg to about 250 mg/kg, such that it
will be an amount that is effective to treat the particular disease being prevented or
15 controlled.
The following examples illustrate typical pharmaceutical compositions

provided by the invention.

Composition Example 1

Tablet Formulation
Ingredient Amount (mg)
Compound of Example 1 25
Lactose 50
Cornstarch (for mix) 10
Cornstarch (paste) : 10
Magnesium stearate (1%) 5
Total 100

20 The pyridine amide of Example 1, lactose, and cornstarch (for mix) are

blended to uniformity. The cornstarch (for paste) is suspended in 200 mL of water
and heated with stirring to form a paste. The paste is used to granulate the mixed

powders. The wet granules are passed through a No. 8 hand screen and dried at
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Ingredient Amount

Compound of Example 4 400 mg

Sorbitol solution (70% N.F.) 40 mL

Sodium benzoate 20 mg

Saccharin 5 mg

Red dye 10 mg

Cherry flavor : 20 mg

Distilled water q.s. 100 mL.

The sorbitol solution is added to 40 mL of distilled water, and the pyridine
amide of Example 4 is dissolved therein. The saccharin, sodium benzoate, flavor,
and dye are added and dissolved. The volume is adjusted to 100 mL with distilled

water. Each milliliter of syrup contains 4 mg of invention compound.

10 Composition Example 3
Parenteral Solution
In a solution of 700 mL of propylene glycol and 200 mL of water for
injection is suspended 20 g of the compound of Example 9. After suspension is
complete, the pH is adjusted to 6.5 with 1N sodium hydroxide, and the volume is
15 made up to 1000 mL with water for injection. The formulation is sterilized, filled
into 5.0-mL ampoules each containing 2.0 mL, and sealed under nitrogen.
As matrix metalloproteinase inhibitors, the compounds of the invention are
useful as agents for the treatment of multiple sclerosis. They are also useful as
agents for the treatment of atherosclerotic plaque rupture, restenosis, periodontal

20 disease, corneal ulceration, treatment of burns, decubital ulcers, wound repair,
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or a pharmaceutically acceptable salt thereof,

wherein:
R! and R2 independently are hydrogen, halo, hydroxy, C1-Cg alkyl,
10 C1-Cg alkoxy, C2-Cg alkenyl, C2-Cg alkynyl, NO», NR4R3, CN,
or CF3;
E is independently O or S;
A and B independently are OR4 or NR4R7;
R4 and R3 independently are H, C1-Cg alkyl, C3-Cg alkenyl, Cp-Cg
15 alkynyl, (CH») aryl, (CHy),, cycloalkyl, (CHp)p heteroaryl, or R4
and RS when taken together with the nitfogen to which they are
attached complete a 3- to 8-membered ring containing carbon
atoms and optionally containing a heteroatom selected from O, S,

or NH, and optionally substituted or unsubstituted;

20 n is an integer from 0 to 6.

2, A method for inhibiting matrix metalloproteinase enzymes in a mammal
comprising administering an MMP inhibiting amount of a compound of

Formula IT
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or a pharmaceutically acceptable salt thereof,

wherein R and R2 independently are hydrogen, halo, hydroxy, C1-Cg

alkyl, C1-Cg alkoxy, Cp-Cg alkenyl, Co-Cg alkynyl, NO3,
5 NR4R5, CN, or CF3; and

each R4 is independently H, C1-Cg alkyl, Co-Cg alkenyl, C2-Cg alkynyl,

(CH))y, aryl, (CH2)y, cycloalkyl, (CHp)y, heteroaryl; or

A method for inhibiting matrix metalloproteinase enzymes in a mammal

comprising administering an MMP inhibiting amount of a compound of

10 Formula IIT
R2
Rl

NTX
' Z N—R4R

RAROI—N
o o)

or a pharmaceutically acceptable salt thereof,

wherein R1 and R2 independently are hydrogen, halo, hydroxy, C1-Cg

alkyl, C1-Cg alkoxy, C9-Cg alkenyl, C2-Cg alkynyl, NOp,
15 NR4R5, CN, or CF3;

R#4 and R3 independently are H, C 1-Ce alkyl, C-Cg alkenyl, C2-Cq
alkynyl, (CHp), aryl, (CHp),, cycloalkyl, (CH»)y, heteroaryl,

wherein each CHj is optionally substituted by one or more C1-Cg

alkyl, or R4 and RJ when taken together with the nitrogen to which

20 they are attached complete a 3- to 8-membered ring containing
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or a pharmaceutically acceptable salt thereof,

wherein n is 0 to 6;
R1 and R2 independently are hydrogen, halo, hydroxy, C1-Cg alkyl,

10 C1-Cg alkoxy, Co-Cg alkenyl, C3-Cg alkynyl, NOo, NR4RS5, CN, or CF3;
and RS, R7, R8, and R9 independently are hydrogen, halo, C1-Cg alkyl,

C1-Cg alkoxy, nitro, or NHp; or '

A method for inhibiting matrix metalloproteinase enzymes in a mammal

comprising administering an MMP inhibiting amount of a compound of

15 Formula V
R2
gl
N
Ar —(CHy), - -(CHy),— Ar
o o v

or a pharmaceutically acceptable salt thereof,

wherein n is 0 to 6;
R! and R2 independently are hydrogen, halo, hydroxy, C1-Cg alkyl,
20 C;-Cg alkoxy, Co-Cg alkenyl, Co-Cg alkynyl, NOy, NR4R3, CN,
or CF3;
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R?is H or C1-Cg alkyl;
Each Ar is independently aryl or Het, wherein aryl is phenyl or substituted
phenyl;

Het is an unsubstituted or substituted heteroaryl group.

A compound of Formula I
R2
Rl
1 I
B. N AA
0 f
E E

or a pharmaceutically acceptable salt thereof,

wherein

R1 and R2 independently are hydrogen, halo, hydroxy, C1-Cg alkyl,
C1-Cg alkoxy, C3-Cg alkenyl, Cp-Cg alkynyl, NOg, NR4R3, CN,
or CF3;

E is independently O or S;

A and B independently are OR#4 or NR4R3;

R#4 and R3 independently are H, C-Cg alkyl, C»-Cg alkenyl, C2-Cg
alkynyl, (CH»)y, aryl, (CHp),, cycloalkyl, (CHp)y, heteroaryl, or R4

and RS when taken together with the nitrogen to which they are
attached complete a 3- to 8-membered ring containing carbon
atoms and optionally containing a heteroatom selected from O, S,
or NH, and optionally substituted or unsubstituted;

n is an integer from O to 6.

A compound of Formula II
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R2
R Rl
R0 1 P or*
o) O
or a pharmaceutically acceptable salt thereof,
wherein R1 and R2 independently are hydrogen, halo, hydroxy, C1-Cg
alkyl, C1-Cg alkoxy, C2-Cg alkenyl, Co-Cg alkynyl, NO»,
5 NR4R3, CN, or CF3; and
each R4 is independently H, C1-Cg alkyl, C5-Cg alkenyl, Co-Cg alkynyl,
(CHp)y, aryl, (CHp),, cycloalkyl, (CHp) heteroaryl; or

A compound of Formula ITI

R?

Rl
\

RYR—N 1 N N—RWR’
o) 0]
10 or a pharmaceutically acceptable salt thereof,
wherein R1 and R independently are hydrogen, halo, hydroxy, C 1-C6
alkyl, C1-Cg alkoxy, C2-Cg alkenyl, C-Cg alkynyl, NO>,
NR4R3, CN, or CF3;
R4 and RS independently are H, C}-Cg alkyl, Co-Cg alkenyl, C2-Cg
15 alkynyl, (CH2)y, aryl, (CHj);, cycloalkyl, (CH2)y, heteroaryl,
wherein each CH3 is optionally substituted by one or more C1-Cg
alkyl, or R4 and RS when taken together with the nitrogen to which
they are attached complete a 3- to 8-membered ring containing

carbon atoms and optionally containing a heteroatom selected from

20 O, S, or NH, and optionally substituted or unsubstituted; or
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A compound of Formula IV

R2
6 1
R R
N X ’ RS v
(CHy), 0. X~ o—(CHZ)n—@ .
R/ R
0 0]

or a pharmaceutically acceptable salt thereof,

wherein nis 0 to 6;

R! and R2 independently are hydrogen, halo, hydroxy, C1-Cg alkyl,
C;-Cg alkoxy, Co-Cg alkenyl, C2-Cg alkynyl, NO», NR4R3, CN, or CF3;
and R6, R7 R8, and R9 independently are hydrogen, halo, C;-Cg alkyl,
C1-Cg alkoxy, nitro, or NHp; or

A compound of Formula V
R2
AN Rl
Ar —(CH,), l Z ~(CH,),— Ar
O O Y
or a pharmaceutically acceptable salt thereof,

wherein n is 0 to 6;

R1 and R2 independently are hydrogen, halo, hydroxy, C1-Cg alkyl,
C1-Cg alkoxy, C2-Cg alkenyl, Co-Cg alkynyl, NO;, NR4R5, CN,
or CF3;

R’ is H or C1-Cg alkyl;

Each Ar is independently aryl or Het, wherein aryl is phenyl or substituted

phenyl;

Het is an unsubstituted or substituted heteroaryl group.

A compound selected from:

Pyridine-2,4-dicarboxylic acid bis-(3-methoxy-benzylamide);

# P *
0 6 :
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Pyridine-3,5-dicarboxylic acid bis-(4-chloro-benzylamide);

Pyridine-3,5-dicarboxylic acid bis-(3-chloro-benzylamide);

2-Methoxy-pyridine-3,5-dicarboxylic acid bis-[(1,3-benzodioxol-5-
ylmethyl)-amide];

Pyridine-3,5-dicarboxylic acid bis-(1,3-benzodioxol-5-ylmethyl)
ester;

Pyridine-3,5-dicarboxylic acid bis-(4-methoxy-benzylamide);

Pyridine-3,5-dicarboxylic acid bis-[(l,3-benzodioxol-S—ylfnethyl)-
amide];

Pyridine-2,4-dicarboxylic acid bis-[(1,3-benzodioxol-5-ylmethyl)-
amide];

Pyridine-3,5-dicarboxylic acid bis-(4-fluoro-benzylamide);

Pyridine-3,5-dicarboxylic acid, (4-chloro-benzylamide), [(1,3-
benzodioxol-5-ylmethyl)-amide];

Pyridine-3,5-dicarboxylic acid, (4-carboxy-benzylamide), [(1,3-
benzodioxol-5-ylmethyl)-amide];

Pyridine-3,5-dicarboxylic acid, (4-carboxy-benzylamide), (4-
methoxy-benzylamide);

Pyridine-3,5-dicarboxylic acid, (4-carboxy-benzylamide), (3-
methoxy-benzylamide);

Pyridine-3,5-dicarboxylic acid, (4-carbomethoxy-benzylamide), (3-
methoxy-benzylamide);

Pyridine-3,5-dicarboxylic acid, (4-carboxy-benzylamide), (3-
pyridylmethylamide);

Pyridine-3,5-dicarboxylic acid, (4-carboxy-benzylamide), (3-
thiophenemethylamide);

Pyridine-3,5-dicarboxylic acid, (2,1,3-benzothiadiazol-5-ylmethyl)
amide, [(1,3-benzodioxol-5-ylmethyl)-amide];

Pyridine-3,5-dicarboxylic acid, (2,1,3-benzooxadiazol-5-ylmethyl)
amide, [(1,3-benzodioxol-5-ylmethyl)-amide];

Pyridine-3,5-dicarboxylic acid, (2,1,3-benzothiadiazol-5-ylmethyl)

amide, (4-methoxy-benzylamide);
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10 benzylamide;
2-Methoxy-pyridine-3,5-dicarboxylic acid bis-benzylamide;
(3,5-Bis-benzylcarbamoyl-pyridin-2-yloxy)-acetic acid tert-butyl

ester; |
(3,5-Bis-benzylcarbamoyl-pyridin-2-yloxy)-acetic acid;

15 Pyridine-2,4-dicarboxylic acid bis-(3-methoxy-benzylamide);

Pyridine-2,4-dicarboxylic acid bis-[(1,3-benzodioxol-5-ylmethyl)-
amide];

Pyridine-2,4-dicarboxylic acid bis-(2,4-dimethoxy-benzylamide);

Pyridine-2,4-dicarboxylic acid bis-(4-chloro-benzylamide);

20 Pyridine-2 4-dicarboxylic acid bis-benzylamide;

Pyridine-2,4-dicarboxylic acid bis-[(naphthalen-1-ylmethyl)-
amide];

Pyridine-2,4-dicarboxylic acid bis-[(2-p-tolyl-ethyl)-amide];

Pyridine-2,4-dicarboxylic acid bis-(4-methoxy-benzylamide);

25 Pyridine-2,4-dicarboxylic acid bis-(3-fluoro-benzylamide);
Pyridine-2,4-dicarboxylic acid bis-(benzyl-ethyl-amide);
Pyridine-2,4-dicarboxylic acid bis-{[2-(3,4-dimethoxy-phenyl)-

ethy]] amide};
Pyridine-2,4-dicarboxylic acid bis-{[2-(2-phenoxy-phenyl)-ethyl]-

30 amide};

Pyridine-2,4-dicarboxylic acid bis-[(4-phenyl-butyl)-amide];
Pyridine-2,4-dicarboxylic acid bis-{[2-(4-methoxy-phenyl)-ethyl]-
amide};
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Pyridine-2,4-dicarboxylic acid bis-[(1,2-diphenyl-ethyl)-amide];
Pyridine-2,4-dicarboxylic acid bis-(2,4-dichloro-benzylamide);
Pyridine-2,4-dicarboxylic acid bis-[(biphenyl-2-ylmethyl)-amide];
Pyridine-2,4-dicarboxylic acid bis-(3,4,5-trimethoxy-benzylamide);

15 Pyridine-2,4-dicarboxylic acid bis-(3-chloro-benzylamide);
Pyridine-2,4-dicarboxylic acid bis-(3,5-dimethoxy-benzylamide);
Pyridine-2,4-dicarboxylic acid bis-(3,4-dimethoxy-benzylamide);
Pyridine-2,4-dicarboxylic acid bis-(ethyl-pyridin-4-ylmethyl-

amide);

20 Pyridine-2,4-dicarboxylic acid bis-[(2-pyridin-4-yl-ethyl)-amide];
Pyridine-2,4-dicarboxylic acid bis-[(2-pyridin-3-yl-ethyl)-amide];
Pyridine-2,4-dicarboxylic acid bis-{[2-(4-chloro-phenyl)-ethyl]-

amide};
Pyridine-2,4-dicarboxylic acid bis-[(pyridin-4-ylmethyl)-amide];

25 Pyridine-2,4-dicarboxylic acid bis-(3,5-bis-trifluoromethyl-

benzylamide);
Pyridine-2,4-dicarboxylic acid bis-(2,3-dimethoxy-benzylamide);
Pyridine-2,4-dicarboxylic acid bis—(3-tﬁﬂuorometﬁyi-
benzylamide);
30 Pyridine-2,4-dicarboxylic acid bis-(2-trifluoromethoxy-
benzylamide);
Pyridine-2,4-dicarboxylic acid bis-(3-difluoromethoxy-

benzylamide);
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amide];
20 Pyridine-2 4-dicarboxylic acid bis-(2-fluoro-benzylamide);
Pyridine-2 4-dicarboxylic acid bis-[(3-imidazol-1-yl-propyl)-
amide};
Pyridine-2,4-dicarboxylic acid bis-(2-chloro-benzylamide);
Pyridine-2,4-dicarboxylic acid bis-(2-trifluoromethyl-
25 benzylamide);
Pyridine-2,4-dicarboxylic acid bis-(4-methyl-benzylamide);
Pyridine-2,4-dicarboxylic acid bis-{[2-(3-methoxy-phenyl)-ethyl]-
amide};
Pyridine-2,4-dicarboxylic acid bis-[(1-phenyl-ethyl)-amide];
30 Pyridine-2,4-dicarboxylic acid bis-[(pyridin-3-ylmethyl)-amide];

Pyridine-2,4-dicarboxylic acid bis-[(4-ethoxy-phenyl)-amide];
Pyridine-2,4-dicarboxylic acid bis-(phenethyl-amide);
Pyridine-2,4-dicarboxylic acid bis-[(thiophen-2-ylmethyl)-amide];
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Pyridine-2,4-dicarboxylic acid bis-{[1-(3-methoxy-phenyl)-ethyl}-
15 amide};
Pyridine-2,4-dicarboxylic acid bis-[(1-phenyl-propyl)-amide];

Pyridine-2,4-dicarboxylic acid bis-{[2-(2-methoxy-phenyl)-ethyl]-
amide};
Pyridine-2,4-dicarboxylic acid bis-{[2-(3-trifluoromethyl-phenyl)-
20 ethyl]-amide};
Pyridine-2,4-dicarboxylic acid bis-indan-1-ylamide;
Pyridine-2,4-dicarboxylic acid bis-indan-1-ylamide;
Pyridine-2,4-dicarboxylic acid bis-(3,4-dichloro-benzylamide);
Pyridine-2,4-dicarboxylic acid bis-[(2-ethoxy-ethyl)-amide];
25 Pyridine-2,4-dicarboxylic acid bis-{[2-(4-bromo-phenyl)-ethyl]-
amide};
Pyridine-2,4-dicarboxylic acid bis-[(2-pyridin-2-yl-ethyl)-amide];
Pyridine-2,4-dicarboxylic acid bis-[(2-thiophen-2-yl-ethyl)-amide];
Pyridine-2,4-dicarboxylic acid bis-{[2-(5-methoxy-1H-indol-3-yl)-
30 ethyl]l-amide};
Pyridine-2,4-dicarboxylic acid bis-{[2-(1H-indol-3-yl)-ethyl]-
amide};
Pyridine-2 4-dicarboxylic acid bis-(3,5-dichloro-benzylamide); and
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gT% eTv&Kva acceptable carrier, diluent, or excipient; or
10

A pharmaceutical composition, comprising a compound of Formula III, or
a pharmaceutically acceptable salt thereof, together with a

pharmaceutically acceptable carrier, diluent, or excipient;

15 A pharmaceutical composiﬁoﬁ, comprising a compound of Formula IV, or
a pharmaceutically acceptable salt thereof, together with a

pharmaceutically acceptable carrier, diluent, or excipient; or

A pharmaceutical composition, comprising a compound of Formula V, or
20 a pharmaceutically acceptable salt thereof, together with a

pharmaceutically acceptable carrier, diluent, or excipient.

8. A pharmaceutical composition, comprising a compound of Claim §, or a
pharmaceutically acceptable salt thereof, together with a pharmaceutically

acceptable carrier, diluent, or excipient.

25 9. A method for inhibiting an MMP-13 enzyme in an animal, comprising
administering to the animal in need thereof an MMP-13 inhibiting amount

of a compound of Formula I, or a pharmaceutically acceptable salt thereof.
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A method for treating osteoarthritis, comprising administering to a patient

5 in need of treatment an effective amount of a compound of Formula I, or a

pharmaceutically acceptable salt thereof; or

A method for treating rheumatoid arthritis, comprising administering to a
patient in need of treatment an effective amount of a compound of
Formula I, or a pharmaceutically acceptable salt thereof; or

10
A method for treating inflammation, comprising administering to a patient
in need of treatment an effective amount of a compound of Formula I, or a

pharmaceutically acceptable salt thereof; or

15 A method for treating heart failure, comprising administering to a patient
in need of treatment an effective amount of a compound of Formula I, or a

pharmaceutically acceptable salt thereof.

11.  Use of a compound of Formula I, or a pharmaceutically acceptable salt
20 thereof, in the manufacture of a medicament for the treatment of a disease

mediated by an MMP-13 enzyme; or

Use of a compound of Formula II, or a pharmaceutically acceptable salt
thereof, in the manufacture of a medicament for the treatment of a disease
25 mediated by an MMP-13 enzyme; or

Use of a compound of Formula III, or a pharmaceutically acceptable salt
thereof, in the manufacture of a medicament for the treatment of a disease
mediated by an MMP-13 enzyme; or

30
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Use of a compound of Formula IV, or a pharmaceutically acceptable salt
thereof, in the manufacture of a medicament for the treatment of a disease

mediated by an MMP-13 enzyme; or

Use of a compound of Formula V, or a pharmaceutically acceptable salt
thereof, in the manufacture of a medicament for the treatment of a disease
mediated by an MMP-13 enzyme.



