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Its own proteolytic activity. ITn addition to the matrix destroyi ng effect,
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15
FIELD: _

This invention relates to enzyme inhibitors, and more particularly, to novel 4-
Biphenyl-4-hydroxybutyric Acid Derivatives useful for inhibiting matrix
metalloproteases. -

20
BACKGROUND:

The matrix metalloproteases (also known as matrix metalloendo-proteinases

or MMPs) are a family of zinc endoproteinases which include, but are not limited to,
25 interstitial collagenase (also known as MMP-1), stromelysin (also known as
* proteoglycanase, transin, or MMP-3), gelatinase A (also known as 72kDa-gelatinase
or MMP-2) and gelatinase B (also known as 95kDa-gelatinase or MMP-9). These
MMPs are secreted by a variety of cells including fibroblasts and chondrocytes,
along with natural proteinatious inhibitors known as TIMPs (Tissue Inhibitor of

30 MetalloProteinase).

All of these MMPs are capable of destroying a variety of connective tissue
components of articular cartilage or basement membranes. Each MMP is secreted
as an inactive proenzyme which must be cleaved in a subsequent step before it is
able to exert its own proteolytic activity. In addition to the matrix destroying effect,
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Furthermore, it could be shown that inhibition of degradation of
extracellular matrix by the native matrix metalloprotease inhibitor TIMP-2 (a
protein) arrests cancer growth (De Clerck, Y. A,; Perez, N.; Shimada, H.; Boone, T.

30 C,; Langley, K. E,; Taylor, S. M., Cancer Res. 52, 701-8 (1992)) and that TIMP-2
inhibits tumor-induced angiogenesis in experiméntal systems (Moses, M. A;
Sudhalter, J.; Langer, R., Science 248, 1408-10 (1990)). For a review see De Clerck,
Y.; Shimada, H.; Taylor, S. M,; Langley, K. E., Ann. N. Y. Acad. Sci. 732, 222-32
(1994). K was also demonstrated that the synthetic matrix metalloprotease inhibitor
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use of this and rel ated conmpounds has been described in WD A-9321942.
There are several patents and patent applications disclosing the use of
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4 98[ 22436
PCT/ &égwnrgv%ee ¢@pppunds of these patents, baye jerptide, hackbgnes with) a zine A
VWO 96150 Yoniplesinetgidap (hydroxamic acid;lthiol jcafiSdxyli¥ dcidor phbsphinic acid) R ionk

2,600 nM
§ e(nv and a vanety of side chains, both those found in the natural amino acids as well

as those with more novel functional groups. Such small peptides are often poorly
absorbed, exhibiting low oral bioavailability. They are also subject to rapid
20 proteolytic metabolism, thus having short half lives. As an example, batimastat, the
compound described in WO-A-9321942, can only be given intraperitoneally.
WO 9615096, published 23 May, 1996 describes substituted 4-biarylbutyric or
5-biarylpentanoic acids and derivatives as matrix metalloprotease inhibitors. This is
a continuation-in-part of US Api:lication Serial No. 08/ 339,846, filed November 15,
25 1994, which was incorporated by. reference. The application discloses two
substituted 4-biphenyl-4-hydroxybutyric acid derivatives (examplés 33 and 34,
shown below). These compounds are less potent as MMP-3 inhibitors than the
corresponding 4-biphenyl-4-oxobutyric acid derivatives.

30



| somer B WO 9615096 Exanple 34 5

I C[err] (vs. MWP-3) It is desirable t ctive
MVP i nhi@?&glrzg&vw ch possess i nproved bi oavai l abilty ;bmigggﬁggg&?cal
stability relative to the peptide-based conpounds of the prior art, and
whi ch ¢an be optim zed for use agai pst particular target MWs. |10 Such
conpounds are the subject of ent application. B\MARY:

In view of the fa r&&Yb$t yric acids 15

F=\hat/FNeg Jubspituted 4-biAf 47754 _
di scl-osed in V& @ rarsLee Mt s O @ w N ePH than the
anal ogous identica subsTi tuted 4l bi aryl - 4- GX0but c acid, M is
suprising that it has now been Pound that the active i s,omep of ot her

4-2!gr¥l-4-PKdrq§%D9&um96 hifle 1 . nay Hﬁn&hﬂﬂiWVCHHH50%@ER&H@¢§$%t as. MwP
i nhi bitors an e r pondi - 0X0 oungs. e
pr esent inventicl@%éggpg?‘fso nds h&ﬁ%@gﬁﬁpﬁzvm'ébrot ease
I nhibitory activity and the general for m-IE&n%*B W%Séﬁ]ﬂamgle% .
e su

wher ei n: T is a pharmaceutical | y-accepta stituent grbup; 25 x i
0,1, br 2; mis 0 or an integer of 14Cs5,000nM (vs. MMP-3hnd O
98/ 22436

PCT/ US97/ 19960 ei t her A and G areboth CH err]; or

A i's a chenicgt ip@irablk fo iHaveHbffédtive MMPT inhibitors which possédd ﬁﬁg%véﬁ‘d
Gis CH .and _ _. A.is connected tog G by a ring-formng |inkage of

f or nul a: bioavailabilty and blologxg]q[sgabzilyx gg}apyg)tpdl[eemgu{l@-&afgd &ampaunds of

the prior art, and which can be optimized for use against particular target MMPs.
10  Such compounds are the subject of the present application.

SUMMARY:
In view of the fact that the substituted 4-biaryl-4-hydroxybutyric acids
15 disclosed in WO 9615096 appear to be less active as MMP inhibitors than the
analogous identically substituted 4-biaryl-4-oxobutyric acid, it is suprising that it has
now been found that the active isomer of other 4-biaryl-4-hydroxybutyric acids
may be significantly more potent as MMP inhibitors than the corresponding 4-oxo

compounds. _ _ _
20 The present invention relates to compounds having matrix metalloprotease
inhibitory activity and the general formula (I) below
(Pt R
e
N\
' OH @Hz)n
- c-a—62"
XY A oo
O | Wy
wherein:

T is a pharmaceutically-acceptable substituent group;
25 xis0,1,0r2;

m is O or an integer of 1-4;

nisQor1;and



10 Qis a chenmical bond, S, or O and .- C,

S, and O constitute |inking atons; ~resulting in formation
of a ri nYOMBIZ2436i ncl udes A said ring-fornmng PCT/USI7TNPR age,

and G with the provisos that 15 t he sum
of n plus %% total nunber of linking atons in said-"

ring-forrﬁl | inkage is an integer of froml to 4; and

t he nunber of AendrGarebsth@Hgid ring is 0 or 1, Rlerr] is:

*aryl of 6-10 carbons, provided that if this aryl group is phenyl, then x
is 1 or & 2; *het eroaryl conprising 4-9 carbons
and at | east Qﬂ(is&lch&ru@lb&&%hdr(gaécl‘lz *aryl -substituted

alken% wherein the aryl portion contains 6-10 carbons and

t he aPkerBAl portion contains 2-5 carbons;

*heteraryl - subgtlét%igpll\pl anyl wherein the heteroaryl portion conprises 4-9
0

25 ns and at least one N, O or S heteroatom and the

al kenyl porti (ﬁstH and contains 2-5 carbons;

*aryl -substituge Ln.th I, ns 6- 10 car bons
and Algc %ctéch ﬁWBEﬁ& goﬁ%ﬁt%ge%?g% ons;

*het er oaryl - subst i t (@HKg, AQH reint he heteroaryl portion conprises 4-
30 9 caébons and rﬁ) Pa ét :ﬂe O or S heteroarom and the

al kyrih portion: chemical bopd,, 5.6 car bons;

*N-phthali.m doyl | C,S, and O conbfitité liakigpatonsd; enedi car boxi m doyl ) ;

*N- ( 2, 3- napht hal ened| car boxi m doyl
6 ( pv\o 98/ 22otesylting in formaytlgn of a ring which includes A, said ring-forming

PCT/ US97/ 19960 linkage, (1 8- napht hal enedi car boxi m doyl ) ;
*N-i ndol oyl ; RII-‘ ~’pyrrol odi nonyl ) ; *N-succi ni m doyl ;
5 *N- nwithi thegopiisos that *3- hydant oi nyl ; :

:%eg 15 urazolyl *a nonaﬂt?nﬁ‘f‘?'nbfsjg‘hg][ 8t%rn%ﬁ?g{)§?%§1%8fr& &f@td*a
cont ai ni ng and g—formmgﬁnhag@iseahhﬁegergﬁfmm Iegoofpangd conpri sing one

ddi ti | O S, *Z whi ch
adartiona or thenumberofheteroatomsmsagdrmglsOorl Rlerr] Tn whic

Rl is:
*aryl of 6-10 carbons, provided that if this aryl group is phenyl, then x is 1 or
20 2; |
*heteroaryl comprising 4-9 carbons and at least one N, O, or S heteroatom;
*aryl-substituted alkeniyl wherein the aryl portion contains 6-10 carbons and
the alkenyl portion contains 2-5 carbons;
*heteraryl-substituted alkenyl wherein the heteroaryl portion comprises 4-9
25 carbons and at least one N, O, or S heteroatom, and the alkenyl portion
contains 2-5 carbons;
*aryl-substituted alkynyl wherein the aryl portion contains 6-10 carbons and
the alkynyl portion contains 2-5 carbons;
*heteroaryl-substituted alkynyl wherein the heteroaryl portion comprises 4-
30 9 carbons and at least one N, O, or S heteroarom and the alkynyl portion
contains 2-5 carbons;
*N-phthalimidoyl;
*N-(1,2-naphthalenedicarboximidoyl);
*N-(2,3-naphthalenedicarboximidoyl);

- 6



15 _ ‘ - Z represents [err]

Rlerr] i Syoosn *aryl of 6-10 carbons; TIUS97/19960

*het eroary cozr;%?i sing 4-9 carbons and at |east one N, O grc. S 20

het er oat om *aryl al kyl wherein the aryl portion

contai ns 6-12 ¢hk{igBnaphthaléredicarboximidoyl); al kyl portion contains
1-4 carbons; o, . . *het eroaryl -al kyl wherein the aryl
portion conpri s]élé'mzfl-cgo%lar bons and at least one N, O
or S heter oatonw(zipymlﬁihyhygprti on 25 . contains 1-4
car bons; .. and with the proviso that -
when Z is O R'Dr$yccnimiderly be al kyl eneoxy or pol yal kyl eneoxy

term ngt ed vvithM;#n ik¥idovpr phenyl. : Aryl or heteroaryl
portions of any o ﬁe T ¥ Rlerr] groups optionally may bear 30 up to two
substituents whiddtydantoiswlect ed fromthe group consisting of N
-(O%[err])[err},gg[%_ﬁﬁﬂ lR[err])O—L -(CHerr])[err]ORerr],

-(CHerr])[err] err], “(CHerr])[err]S(ORerr],

7

VO*afidas 36
PCT/ US97/ 19960 -(CHerr])[err]S(Oferr]Rerr],
-(CH err])[err] 3%E K Rlerr])[err], -(CH err])[err]N(Rlerr])[err],
(CH enp])[err] MaRresay 1) COR[err], -OC(R[err])[err]O in which both
oxygen atons are connected to_the ar i (CH err])[err] COR er

e aryl ring, - r],
(GHerrDlerr }*mwmm anbtituted g tnspbatitutesty Retejoey pontaining and
- err er r] OZGRh = - - ~CN, an
-Rlerr], in which'y Fété%ﬂ}mf;g}h?ie\f% r';hnprdesen ?sﬁ:%&éédd%%(}ﬁ%l of 1-4
carbon atons; &auaRiinosandepresents | ower al kyl of 1-4 carbon at ons.
As prepared, tQ%B%erpou,n s of the invention are m xtures of diastereoners.
For each conpoufiét” terials of interest are the m xtures of '
di ast ggeoners or Z rébyessiiggl e di astereoner which has the greater MW
inhibitory activity of the 10 diastereonmers constituting the m xture of
di astereomers. Pharmaceutically @ acceptaple salts are also within the
scope of the invention.___ " In adﬁ(ﬂon- to_the above-descri bed
conpounds, the invention al so Let&tes. tb_—~S~phafface i cal_.cpnpositions

conprising a conpound of the invention as descri bed ab and in nore
detail in the detailgBligdescription below, plus a pharnmaceutically 15
acceptable carrier. The invention further relates to a nethod

for treating a matrix *aryl of6tlf) casbens;ease- medi ated condition in a mammal -
P aohiove on T ect. | BRI Somprisg 19 AL End S UETBRTY, & 618
20 : heteroatom; e
*arylalkyl wherein the aryl portion contains 6-12 carbons and the
alkyl portion contains 1-4 carbons; or
*heteroaryl-alkyl wherein the aryl portion comprises 4-9 carbons
-and at least one N, O, or S heteroatom and the alkyl portion
25 contains 1-4 carbons;

and with the proviso that

- when Z is O, R8 may also be alkyleneoxy or polyalkyleneoxy
terminated with H, alkyl, or phenyl.
Aryl or heteroaryl portions of any of the T or R1 groups optionally may bear
30  up to two substituents which are selected from the group consisting of

-(CH2)yCRIRIZOH, -(CH2)yOR11, (CH2)ySR11, -(CH2)yS(O)R1Y,



descri bed above and in nore detail in the detail ed description.below, which
is 20 effective to treat the condition. DETAI LED DESCRI PTI ON: '
This i nvaRPYH4¥ertains broadly to matrix-metal | opr ot ease- PEHUSITING 25
conpounds having general formula (1), shown above. The synbol

subst | t uiC e R Rl s R e BN S Ry W ez
:""mkéger OP&‘WW#WW% Refkrta8brs G conhErtet dp RBR MRS y compri ses
2 - car\thlfe?@ y&j k@}@gt%?Ntﬁﬁoé%Q[( }I;Eé)gg[x R&f‘?z) bcaﬁifroaryl -CN,
:ﬁ?ﬂl%ﬁi#ﬁn L B ARG Gl 1o CHIL A

- NOR[ &1 ] %}'(ﬁtkz B})lLf E%bon Qﬁ{xﬁy hnd R vefleRbhls 1dwed AR 61 Bfbon

R[err] repr esen
atom® 8/ 22436

PCT/ uso7/ 19960@? het ﬁrﬁﬁé’%ﬁ?‘#&s oﬂf\e Eet eroaryl -a E’¥6‘& R&%
represents al

and R[ er rFor eqeh Guﬂdi thieknhterrily bf uhl@i‘é%lt Qe ﬂ\e nﬁﬁdﬁﬁb lEif'dlas'cereomers or

het er oary -aI ,ky kenyl al k\ oal kyl, .ac or al kyl eneoxy or

pol yal kyi FHterep Et?r\mﬁvﬁh aﬁl&w grfeﬂ*eﬁamgﬁi’ inbihitaryr activity iof the

noi ety 5 Mt&&m&@%ﬁﬁ&ﬁ% e Bl 60 dﬁsiéi‘é&m@ﬁ%(? | Pharsipakali &ﬂl rom

any N, O or | east one car bon at erm nat |

phenyl rlﬂﬁfeb'fabh?alfﬁe@l‘etﬁsom tha sropetofi thelinsrentdon. carry up to 2

Th the toxt | MnAEEEA\BIE aHolEFudkBE Rhmihduihdt, the rvesiatyalRa elates tey
definiti cphammﬂe;ahcabttdmpéamnmeomptmh@a co:hlp@unﬂ&sf ﬂlé)iﬁ*reﬁhmds ebatibed | C

art i a1 yAgoe P s BT e deralied BsGledlipLbeldf. s Apharmepceuriodls

ry

"al keybyl ' aaa:epﬁﬁ;l@tamieght br anched, cycl I ¢ and pol ycyclic unsaturated
hydrocar bon gr,ﬂil&: cont ai ni 2 10 car bons and at | east one doubl e
bond; "al kynyl é])‘ﬁf erp Tglatedto cgcimethed  forg tpeating chi gnatrix

hydr ocar bﬁ@tﬂI @#ﬁnﬁﬂ n |
bond; "aryl" r@iggeagggﬁn%?‘f:ﬂggﬁ%gggﬁg 0 carg]gtlgcsi@e ga%oﬁffé& Bétﬁf?smg
carbons stfministerings toy the ynanisngh anyamount refpatdophpotindt ef dhe yinventiensas

aromatic Qﬁ}H@ t C [ 14 het ato

sel ect ed ‘?%(sg:%bgd anaﬂé 1§|, ar yFaﬁi%taﬁ ﬁ”ﬁg % d Q&W Eﬁfﬁ %@4’3
car b@és teffentxvattedmatttheam*mhmhph group; "heteroaryl-al kyl" neans 20 an

al kyl chain of 14 carbons termnated with a heteroaryl group; "acyl" neans

-CCal kyl, Coaryl, or COheteroaryl; "al kyl eneoxy" neans a diradical chain of
1-6 . _

DETAILED DESCRIPTION: .
This invention pertains broadly to matrix metalloprotease-inhibiting
25 compounds having general formula (I), shown above.

The symbol "T" in formula (I) stands for a pharmaceutically-acceptable
substituent group. Exemplary groups "T" are moieties such as halogen; alkyl;
haloalkyl; alkenyl; alkynyl; -(CH2)pQ in which p is 0 or an integer of 1 - 4; and
-alkenyl-Q in which the alkenyl moiety comprises 2 - 4 catbons. Q in the latter two

30 groups may be aryl, heteroaryl, -CN, -CHO, -NO2, -CO2R4, -OCOR4, -SOR5,
-SO2R5, -CON(R%)2, -SO2N(R)2, -CORY, -N(RY)2, -N(RYCORY, -NRYCO2RS,
-NRYCON(R4)2, -ORS, and -SR6. In these formulae R4 répresents H, alkyl, aryl,

8



met hyl enes and -1 oxygen; and "pol yal kyl eneoxy" nmeans a diradical chain of
1-6 bdhasses and 2-3 oxygens, with the proviso that mgq)iyggn S
separated Trom . each other oxygen by at |east one carbon.

More particularly, the invention relates in a first aspect to corrpounds of

formul & (hetekdaryfl) gbylﬁﬁs‘yh ok Heﬁa&‘da@liaikﬂ'*[ks rfeprésegts) dlRyD). ar§lic hekes@gands

have t he formula (I'l') shown bel' g
[err] arylalkyl, or heteroaryl-alkyl; and R represents H, alkyl, aryl, heteroaryl, arylalkgl)

98/ 22436 PCT/ USQ7/,19960

I'n formul Be W??rylrﬂnl‘&l pr@#@?@bl yalefyni'l opaloaliyl ; 1agyl 98, r@ggegemﬁ[ er?
i's pr pbBfadkyléneoxy terminated witheHJ hikyl, or Pheny] 1 Ufnsatﬁi:atlon i aV\hﬁﬂeW i's
ér eﬁ;éu yzl i pisegcro?:tl){)assed%y[é,qr]wmgrls pafgq\;\?ém separated Eke alluyﬁ O, orSof

Q by at least one carbon atom. The terminating phenyl ring of (I) may be
unsubstituted or may carry up to 2 substituents T. Accordmgly, the subscript x is 0,
1,or2.
In the text immediately above dealing with "T", the following further
10 definitions apply: "alkyl” means straight, branched, cyclic and polycyclic
hydrocarbon groups containing 1-10 carbon atoms; "haloalkyl" means partially or
fully halogenated alkyl groups containing 1-10 carbons; "alkenyl" means straight, -
branched, cyclic and polycyclic unsaturated hydrocarbon groups containing 2-10
carbons and at least one double bond; "alkynyl" means straight, branched, cyclic
15  and polycyclic hydrocarbon groups containing 2-10 carbons and at least one triple
bond; "aryl” means aromatic carbocycle of carbobicycle group of 6-12 carbons such
as phenyl, biphenyl, or naphthyl; "heteroaryl" means aromatic cyclic groups of 6-12
atoms containing 1-4 heteroatoms selected from O, N, and S; "arylalkyl" means an
alkyl chain of 1-4 carbons terminated with an aryl group; "heteroaryl-alkyl" means
20 an alkyl chain of 1-4 carbons terminated with a he,teroaryl group; “acyl” means
-COalkyl, Coaryl, or COhetefoaryl; "alkyleneoxy” means a diradical chain of 1-6
methylenes and 1 oxygen; and "polyalkyleneoxy” means a diradical chain of 1-6
methylenes and 2-3 oxygens, with the proviso that each oxygen is separated from
each other oxygen by at least one carbon. ' : :
25 More particularly, the invention relates in a first aspecf to compounds of

formula (I) in which each of A and Gis CHp ,and nis 0. Such compounds have the

formula (II) shown below.

)sz)m R

— OH 5
}

G~CH —c -
X 4 H “COo.H
(Mx 1))



10 In a nore preferred aspect, in formula (11) T is hal ogen_or

OR[err] wherein Rerr] is al kyl of 1-6 carbons or benzyl; x is 1; mis .
0 or 2; @%smaqsgWen mis 0, Rl is pCT/UsHido60
when mis g Ii‘ferr] is [err] 15 I'n

addition to conpounds of formula (I1), the invention relates in a second
aspect "to conppéneaulal (T miLisapielferably \0il; fom2i s Firthier,1whieri $n G5l rRNis G i s

CH, and A.i.s connected to G by aring-formng |linkage of formula 20

(CH err] Preferably) (CH err])[err] in which Qis a chenical bond, S, or O and
C S, and O constit | i nki ng ato Higse paraneter selections result
in formation of a rj or -8 A 10

WD 98/ 22436 \ / PCT/ US97/ 19960
whi ch includes A the above-described ring-formng |inkage, and G This
subset of conpounds is based on fornula (1) with the provisos that the
sum-of -n plus the total nunber of linking atons in the ring-formng

| i nkage indxemmﬂislllﬁﬁlallspiefémblyl to 4; and the nunber of heteroatons in
the ringis Oor 1. T_ X, m and Rerr] are asog defined.in connection with

formula (1). These cgipoNynds t hus possesyya X to 7- menbered ring
whi ch may include & t affoat om of N,» O S,,‘ch%nd are represented by

formula (111) bel ow. C(OIN(CzHs)2 O)N(czﬂ‘{)%rr] 10 _
In a preferred subset of the above-described ring-containing conpounds, n
IS 0O; Ais CH Qi® a chemcal bond; a@ the ring-formng |linkage is
-(CH err])[err]- . The gsul ting conpoufds ha Hthe fornula (I11a)
shown bel ow. —N . or  —N l S [err]
_ Z
o o . ;and
when m is 2, R1 is preferably -
=\ OH
L« <
10 In a more preferred aspect, in formyla () T is halogen or OR6 wherein RS is

alkyl of 1-6 carbons or benzyl; x is 1; m is 0 or 2; a_nd

when mis 0, Rl is

O T

whenmis2, Rlis
A
15 \ 7/

In addition to compounds of formula (I), the invention relates in a second
aspect to compounds of formula (I) in whichnis 0 or 1; A is CH or N; G is CH; and
A is connected to G by a ring-forming linkage of formula |
20 (CH)p-3(Q)(CH3)p.3 in which Q is a chemical bond, S, or O; and C, S, and O

constitute linking atoms. These parameter selections result in formation of a ring

10



15 . Mbst preferably, the conmpounds of fornula (lIlla) are materials in

which. T is “hal ogen or OR[err] in which Rerr] is alkyl of .1-6 carbons
or benzwooesraux 1; and mis 0 or 1. When mis 0, R[ erp¢rimeiinséo
preferably [err] when mis 1, Rerr] is nost preferably

11
gg /r r2]24 3@vhich mcludes A, the above-described ring-forming linkage, and &nggpbggg@f)

Those sidbhsslinds fsaseato Aﬂmﬂapﬂ? it thé ?}B"ﬁag that tﬁ&g‘dﬁﬁnder g’i ang{et hat

i nvention Ists I n rmre an one di astereoneric form an hat

such to@tlemmb&wfeluduggmm ligy the ping-foroiing dinkage iscan integessof from d «ayi cal
systens., This i n n enconpasses all possible stereoi soners which
possess %mdbﬂ!eonynﬁzq 9# g9t35°% tﬁﬁ nag s Pefaldl bs% 8% ﬂﬂﬁ'ekﬁ are as
st er goi fa_tihe

SO! SfifileldGintHir@eAbh With urghﬁ gg Thede LBMpoundiMhbisfibdskss 8a-'{e7-

strereol soners I n eac en clainmed herein

enconpagsembered tingswhichsmay dntludewr keteroattincef N O, onS; and arenwepresented
possess erza 1 wt ory activity. The invention al so
enconpasses m'har eu |caIIy acceptabl e "prodrugs” of 10 the clainmed
conmpounds. These e typeeal | y0hlcy| at qiDgHarl vatives of al cohol -

éwy{;r__a Ky, tgrs and | ower

2 boHyI c aC|d nol y ﬁr@f as | actones forned

e carbdyylic acid funcfion and the hydroxyl
ols(@(BH)dFOWever . Such prﬁﬁsugs

al kyl anj
by reaction
group. O her types of pr odr ugs
which may be intrinsically

10 In a preferred subset of the above-described ring-containing compounds, n is
0; A is CH; Qis a chemical bond; and the ring-forming linkage is -(CHp)p- . The
resulting compounds have the formula (Illa) shown below.

— ? H COzH
X / H wH
(M H

15 Most preferably, the compounds of formula (ITla) are materials in which T is

(CH2)m-R!
(Ia).

halogen or ORS in which RS is alkyl of 1-6 carbons or benzyl; x is 1; and m is 0 or 1.
When m is 0, Rl is most preferably

=\ OH
N\ /
O
7 cozcns \ \COZCHa

;and
when m is 1, R1 is most preferably
0 S ¢
OH
PR
—N o —N ||
20 o o) )

11



15 physiologically inactive or active, are converted to the active

conpounds of the I nvention in the body of the treated subject.

schemat i i nt er conver si on of t he Iactone and s

forms of 6%1(9;%%22% is shown below. [err] Pr e%é‘?)&@%ﬁ%@}a such
derivatives is W|th|n the skill of the art. The nost preferred

fzorr{oognfls of ngawﬁanea i RHE Nt VALIOASpraBiakd) hetoéftth 8 the comptuii: b thdie
'S el OW. :

4- [ 4- ( 4- cmiventen exists Bhmere|thanone diaptereomeric,formy, Ard mpderstend dhat guchy:
[2S, 4R -galdbidotnels! BeAANGY exRIbR Wiffertn® VALV in B16IEid S/RRLAHY! ) This

but anoi ¢ acl g’

ﬁ [ 4- (4- cimventiohemygoingrasses 41l POSB}W"@@“MW??S jnhibitore attivity
4%} az ¢ a8 I“S#I %}O%hﬁg}gﬂg%éfd%ﬁ spbfedilomhBiic (RIS azlaiough only the

hydr oxy- Zn{oé:éabwlé oﬁﬂmmﬂebﬁommmﬁbghnbm ha:TibderE] &ﬁlméﬁ]he‘fgixﬂ It/also
ch or opey RS S P el PR B ik e P 00l
PCT/ u597/m@p

4-[4-(4-chloro henyrgphenyl] 4- hydr oxy- 2- (3 phenyl ropyl ) but anoi ¢ aci d;
the more acti 'Ehéﬂ'l'(ﬁﬁl% @mgn[p@gse ﬁ msmphb}gfrpqﬂd@ugﬂoﬂ

Eﬁld{)ropheny )P ee :f&ﬁpé{%rggg %a‘?ﬁ ﬁ’}’?&(ﬁé’%yfij O"% %s of alcohol-

4- 4- (4- cmmmmgmpn) poerdd pf zthhyxﬂwentmﬁ, fo2-losven, auql eﬂstgrs cmtd)duwpt)alkyl
gg]e nil [ezlh%ll\kg §F gbﬁ &#"?’S’%ﬂg‘lﬂ? H101ety, easn%eﬁl aCtiac&m%fs }Orll.'lelle(é) rg)o%ggélJnZS
nydr oxy- Zbétirdsik thecaitrndyli-aui Ifaotén) neh e By Aoyl gres, aOUera oebds28F

silb:;mymmgﬂ%c:m% TG ik A e B ity
4-[ 4- atR0E BF | dctideh

thEa rriogfle ?I ve ~of he corrpgwun%ls Lﬁ:fg:;“vgﬂéé ?%y%mﬁgé%ﬁu@%gbﬁeﬁ]
subjectd

4- hydr oxyirwepdioptinthe body\ofjthe raticqd] the ihtercanversion of

A1) (& DR AR En IR it b 2 BRER et B§f°pyf"> butanol

acid
(?HI clsozn o) o)
—C—C—C— =
G0 ‘}I

Preparation of such derivatives is within the skill of the art.

20

The most preferred compounds of the present invention are as indicated and
named in the list below. '
25 4-{4-(4-chlorophenyl)phenyl]-4-hydroxy-2-(phenylthiomethyl)butanoic acid;
[2S, 4R]-4-[4-(4-chlorophenyl)phenyl}-4-hydroxy-2-(phenylthiomethyl)-
butanoic acid; |
4-[4-(4-chlorophenyl)phenyl]-4-hydroxy-2-[(4-hydroxyphenyl)-thiomethyl]-
butanoic acid;
30 the more actwe of the compounds [2S, 4R}-4-[4-(4-chlorophenyl)phenyl]-4-
hydroxy-Z-[(4-hydroxyphenyl)-thxomethyl]butanom and [2S, 45}-4-[4-(4-
chlorophenyl)phenyl])-4-hydroxy-2-[(4-hydroxyphenyl)-thiomethyl]butanoic acid;

12



the nore .active of the conpounds [2S, 4R]-4-[4-(4- '

benzyl oxyphenyl ) phenyl ] - 4- hydr oxy- 2- ( 3- phenyl propyl ) - but anoi c~and [ 2S,
4S] - 4- WO 98/22436 PCT/US97/19960

[ 4- (4- benzyl oxyphenyl ) phenyl ] - 4- hydr oxy- 2- ( 3- phenyl propyl ) - but anoi ¢ aci d;

| 4210[ 4- ( 4- chi oftdfrdAeorhepyDrhenylshydey2-(hrhenylprapEbRytangis %‘P{g‘l c aC| d
t he nor e act iyentirelabive @ﬂﬂﬂélﬂdﬁ pbafds {28, ﬂ%]%[‘(—(&-@lﬂb fﬂ

hydr oxy- 2- ( 2- pht hal | m doet h but an0| [

chl orophéfﬁ?‘l”%‘ BddAypheny. ? X)X éﬁ&ﬁ [%oggr‘{‘ffﬂr 4~but anoi c aC| d

trans- Sghioto @-@}1}3@;{3@9 L(Bh[yﬁérg)] tdrichd phenyl t hi o- 25
cycl opent aneé é@?g’]‘ Bﬁf‘-ﬂ {:%5}}lrr)§rﬂé1 actl\ﬁfélaof t he corrpounds
(1S,8R 59) - tAa[ﬂ:s(t&a:l{lqmp(l'myi)phenyll-&hydmxy-z-[2—(3-N N-diethylcarbamoy?)-
chl'orop?’ggx&mﬁh)m%c% oxynet hyl ] -trans- 2- phenyl t hi ocycl opent anecar boxy

lic

(1S, 2R, 5S) - tlthmmdi:e[a(cﬁvééfcﬂné mmpbanﬁbl%&ﬁ#@-[@(&ﬂdowgbmtﬁ)pwpm 2-

oo & By Rsos Qﬁﬁﬂéﬁ%ﬁaﬁﬁ% sty Ieshrbytanoic acid and 26 A4

car bony f4-pbeRiord LS gp.QX[QL(eqvgwdQemyl. the nore active
of the corrpounds (1 5S)-trans-5-[(4-(4-
chl & opﬁémmr)ﬂ@‘ﬁf ﬁ‘ﬂl’] cis-2-(2-

?ﬁ tSh gé yea ; b? ?Y%Dd&%&m)&b%ﬁirﬁﬁﬁ&ﬁ?%ml -(3-BhbAy1BREpylbutancic acid

a
WD 98/ 22436 the more active of the compounds [25, 4R]-4-[4-(4-pentylo xyphenyl)p henyl]-

b aa e s 2

tL ?nsl 5 pety ¢ lbﬂyg I IWW&?M&WMﬂ}bﬂW&md
gct ES eI g} f h b ig)%%‘aneYﬁ%ﬁh&’ﬁ%@ﬁfﬂyﬂgﬁphenylpmpyl)butanozm)r ©

chl or ophgidy| )phenyl ) - S- hydr oxynet hyl ] -trans-
pht hal i m donmet hyI cycl opent anecar boxyl j ¢_aci d and é_lS 2R, 5S) -t rans-5-[ (4- (4-
chl or opheny| )tbeargie)ackvieaf the gampepnds28,ARIx-

e et B S L
by use c§4-(hbmmyloxyphehpl)phetlyl]—édqtdmuy—?a@dpbemdpﬂnp3d);—buNmmc ahdl, ess, the
o1 e 10 STt B R ey R RIRES 218 PR GG DBl
pr esent ed belthwmdre ditiveifehe eempyurcis(R5; 04R]-4-[4-(4-chlorophéik)l'1) ypue
They” ar S5sPxEpeBrpPaRmy ey ebr bt acid and 125 il - ve hodes‘” eron
clﬂorophenyl)phenyl]-4-hydroxy-2-(2-phthahnudoethyl)-butanmc acid;
trans-5-[(4-(4-chlorophenyl)phenyl)hydroxymethyl]-trans-z-phenylthxo-
25 cyclopentanecarboxylic acid;
the more active of the compounds (15,2R,55)-trans-5-[(4-(4-
chlorophenyl)phenyl)-S-hydroxymethyl}-trans-2-phenylthiocyclopentanecarboxylic
acid; and (1S,2R,58)-trans-5—[(4-(4-chlorophenyl)phenyl)—R-hydroxymethyl]-trans—2-
phenylthiocyclopentanecarboxylic acid;
30 trans-5-[(4-(4-chlorophenyl)phenyl)hydroxymethyl}-cis-2-(2-methoxy-
carbonyl-phenylthio)cyclopentanecarboxylic acid
the more active of the compounds (15,25,55)-trans-5-[(4-(4-
chlorophenyl)phenyl)-S-hydroxymethyl}-cis-2-(2-
methoxycarbonylphenylthio)cyclopentanecarboxylic acid and (15,25,55)-trans-5-[(4-

13



20 The conpounds of this invention are conveniently prepared by

reducti on of substituted 4-bi phenyl -4-oxobutyric acid derivatives.wth.
a sel eCth 4%s q i de reduci ng agent such as sodi um boielg%#,%‘@r

sodi um cyano rohydr| de in a sol vent such as et hanol

tetrahydrofuran at O[err]C to anbient tenperature. Alternatlvely, t he .

reduci ng(@dﬂafopimﬁﬁ:lmmyl)n&d@dron@mthﬂ]—as@:@nts used by one 25 skilled

in the art to re uce1 &HP)/ a,secondary. al cohol, with the provise

t hat qaa?ﬂ}&)i abe 6'1@ ired changes in the T,

carboxy, or Rbﬁﬁ&-h-c}(@-(ti-&hloro ph ylfplgéhgﬂ}lgfdrb Romistiyll-tams-2- : The
ated I1n p

| soners of the pro uct _.can be iso re form by a conbi nation of

cryst al | Phthalisn I@fﬁlﬁww Q’ﬂé-‘ ;88 4- bi phenyl - 4- oxobut yri ¢

agi. d. 8?538%63@&%@@ a@ﬁ@ev\%f oTal gaﬁndgmﬂsg)%ngﬁ(mpl i cation Serial

14 chloropie Q&)M)-S—hydroxymethyl]—trans-z-
PCT/ US97/

Gener al &%ﬁo@?g}gﬂoggpmﬁo%gg ?nd &15 2R,§§%- trgﬁféﬁgﬂ pr epar ed

as 1)})1’@{ l)sx—hgsd ethlgvljaifan’s@lum ng .agent such as the CBS
system( r.e Bakshl Shibata, S., J. Am Chem Soc. .

1987, 109“%@11 IIlﬂ’ﬁ"}’hc‘ﬂ“‘-ldsaksm R K. Shibata, S.; Chen,
C.-Pg Singh, V.K J Am Chem Soc. 1987, 109, 7925- 7926.) instead

of -sodi um boroh dr| de. Sui tabl e pharmaceutically acceptable
salts of Gepe %ﬁ?&%’e@ﬂeﬂmspresent i nvention include addition salts

formed with Oﬂ@% ;gduﬂdk%ﬂﬁﬂ'ﬁvéﬁéﬁémaghpeﬁfﬂehared Hﬁlﬁr%@ﬁs{e%@%ﬂed

from such bases can “be netal 1 ons “'rons

such as sheinical oéagtiona sstlprocedvzesi b&m&teﬂessml following geheral preparative or
methods are presented to aid the reader in synthesizing the inhibitors, with more

15  detailed examples being presented below in the experimental section.
All variable groups of these methods are as described in the generic
description if they are not specifically defined below.

General Method A .
20 The compounds of this invention are conveniently prepared by reduction of
substituted 4-biphenyl-4-oxobutyric acid derivatives with a selective hydride
- reducing agent such as sodium borohydride or sodium cyanoborohydride in a
solvent such as ethanol or tetrahydrofuran at 0°C to ambient temperature.
Alternatively, the reducing agent can be any number of other reagents used by one
25 skilled in the art to reduce a carbonyl to a secondary alcohol, with the provise that
such reducing agent does not effect undesired changes in the T, carboxy, or R1 parts

of such starting materials.

The isomers of the product can be isolated in pure form by a combmatxon of
crystallization and chromatography. The starting 4-biphenyl-4-oxobutyric acid

30 derivatives are prepared as described in U.S. Application Serial No. 08/539 409 and
WO 9615096.

14



magnesi um or an amne salt ion, of which a nunber are known for this

pur pose. "Exanpl es i nclude amoni um salts, aryl al kyl am nes such as

di benzywerssng4sand 15 NN- di benzyl et hyl enedi ani ne, | owerPCEUSSNAHONES

such as nethyl am ne, t-butyl am ne, procaine, |ower alkyl piperidines
such as N-et hyl pi peri di ne, cycl,oal kyl am nes such as ]

cycl ohexyl ami ne or di cyeHemeRy| ani ne, 1- adanmant ﬁh'a)nﬁ@ '

benzat hi ne,- or salts derive@ from am no acids |ike arginiae, | ysi ne
or the like. The physi ol ogi c acceptabl e salts such as t od| um or 20
pot assi um e ﬁm no- d_sal ts ,ea Py as

descri bed . d car g < h %t her salts
whi ch are |y pym@kj}glcal £ ate C@ﬁfm in

i sol atif@x or purifying a product acceﬁ))abl e for the pur poses described
bel ow. For exanple, the use of commercially avail able enantionerically pure
25 am nes such as (+)-cinchonine in suitable solvents can yield salt

tCLystals OI Geiieﬁﬂ'MeﬂlodBeffs’tﬁheﬁEﬁIt ﬁréﬁetéﬁnadelm&sn ﬁfiepdrég\dtsng
eoprS|eean r 1n |on|na rererre 0 as
"cl assi daMethe A?qws uﬂslgcﬁneh%%%ﬁm agent &t éﬁéﬁg.smrm. HI'EY:
corrpeun;ﬁpy aad!éﬂﬁ'lix HEBA@DS!, 3 Jvh, IR Foc. 19871109 ABALEBB, or Cordy! €YY, L han

its ant i's active |somer can thus be foun cgurl in either the

30  cr PekshisRdK.; Shibata, §ui Ghemh S eP.; meaV Ke, Rrdmp GmcﬁQF ﬂ?SY.eWt 79%51 he

acid fo
WO 98/ 2 @ n{s%‘ad of sodium borohydride.

PCT/ US97/ 19960 conpound wi th an equival ent of the base supplyi ng the

desired basi um i n i ch th alt precipit s or |
aqueous nedi & Hh’ FIP@FP?‘VBEE&Y AR f ta%] ftf' é&’ FP?(?‘E H}‘gsen

obt apnegnvertivr fiRhidd Additiondans rfbnaaalwﬁataﬁgahi@ at llﬁﬂrgamc basdsi THessalte: 9.
with potassium bisulfate, hydrochloric acid, etc. Sui tabl e elst er’

and ani dermping ipniderive onheré‘ow@a Gam b@fmemmnﬁ/erma!ﬁnun@m,
exanpl e jod '%kh%ds@&: fim ¢ é%@é%kﬁlg\éag&a%q%%ﬁiﬁ &tal 16n¢ sgxﬂfég%l ettt

al kyl I C aC| or am des prepared om

t he car mmesmmd Dd an amineogadt o, ofnwhl @/\Bnndieryaredmmn for thistpurposerr no

aci ds. t t|o been found to
oL Boameles inglfiE SRERANRL pob. ASBTRED el WG b ABEYSIORER, O
tBetleorl*é,I\Bdﬂf Ieﬂliylenedlatﬁml e,tCl | Ngwet panwmhm thﬁchondstlmﬁ\flaﬁﬁné,ﬁd to
above s not, lis ove, ,share a hi 0 nmol ogy
oo ndSuttyASRing o BoOings pstren | FORPIREAING sl §5; Napieritie
deened @ﬂoaﬂﬁﬂﬁﬁi&i&s of, e i enttﬂbﬁ@?ﬂélﬁlﬁé S0 ghhi by t her
MWPs to Varying degrees suvugrw% thé_ substituents odr)1 thea iellléﬁg’é}r,lﬁngﬂg of
15 t he Inedamantdamine, henzatlineh ot salis derives, froroi @m¢ crcidea like sirginine,

cl ai ned S e

i nhi bi tion of tﬁ?ﬁ | ste%@ﬁ%‘gﬁ? “‘?@%‘%%&s 0 EQ%én%‘?da‘P*E %
can2fe patassd!mksalts ahdthe aminpacid Saltsszahsheiusedrtnedicinallysan:ﬂescmbedlbdibivi tion

of specif sociated with specific pathol ogical condi tions
can be ?f@é’(fg%f?‘i | eavi ng non-invol ved MWPs | ess aff ect ed.

These and other salts which are not necessarily physiologically acceptable are
useful in isolating or purifying a product acceptable for the purposes described
below. For example, the use of commercially available enantiomerically pure

25 amines such as (+)-cinchonine in suitable solvents can yield salt crystals of a single
enantiomer of the invention compounds, leaving the opposite enantiomer in
solution in a process often referred. to as "classical resolution.” As one enantiomer
of a given invention compound is usually substantially greater in physiological
effect than its antipode, this active isomer can thus be found purified in either the

30  crystals or the liquid phase. The salts are produced by reacting the acid form of the
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20 The inhibitors of the present invention are contenplated for use

I n human and veterinary applications. Accordingly, this invention.

rel at es i sgpiRighod for treating mammal i an subjects (3daGhbHBskohunans
and/or animals raised in the dairy, meat, - or fur industries or as
pets, for exanple, mce, rats, horses, cattle, sheep, dogs, cats,

etc.) subbmpownd with ent eqmvalmaldfoﬁte)bass suppljnagdhecdesired basicsionhiras

t hose 25 .eVvi pus dgs bed adm nisterin t . .of a
conpound ™ ‘?‘{% wd}ﬁ\?egﬁ‘k Rfﬁmﬂl “ﬁ%"?ﬁéﬂ%‘e&&% %t#ln"@“r&ﬁﬁg‘ﬂul

p][ ef e: ab"ﬂ‘leafré?rﬁiﬂ fﬁ” can b%ebftfsﬁxba ﬁvbmpihssﬂt ta@w@uﬁﬁ\t k %rx‘i’eut?éliﬁ_ vigat It oln
of osteoarthritis, rheupatoid, arthr ic.arthritis, periodonta
di sease, igugs, g&,éygﬂamgassmrgtlgﬁ tFé‘Y%‘RSh‘/SC’V@r?&Fd etc. aortic disease,
dyst erhOb' C SRSl RSArs] Ril e SRrivalves bf ﬂ[@cﬂnﬁ?@hﬁﬁst& the mvéﬂﬁblglﬁﬁgﬁ ory

responses, osteopeni as mediated by MVWP activity enper o - mandi

joint di fonexampie,ddkyleand arg) cmrb@aémsaqﬂ esters af tha dhydroxghgroup or alkyl
d

traamati 'é>9r5f9i e b P S 8% Qi B SRS pHEpERE, B0k o NiiRd

at her oscltegether ﬂalmeerra.lhylnmmesormaturahammmalads.rt h control. In this

t reat ment rret t&gﬂgm) s of et p?es'eﬁ IlIbl{’en%OIl have been found to inhibit the

PCT | Y597 M 85Ometalloprotaees MMP-8f MP9y and MMINE pard ke tiidrefore! ﬁsé!ﬁl fr

| east one matrix metall oprtﬁt eas
&

res t|n I n achi evenent_of th
desi red dreading or preventing the- Hen&ﬂﬂﬂ? OVﬁvem‘i P@TF }‘ém n
phar mace I %ﬁﬁm eﬁ%k&:@fx)a]] | s14s e
or nore ‘éh’bg?@mschga? |aca%| %%?gg}oﬁg carn%?’gé uents er iH ﬂ&n
bi nder s, cataiybc side, lvﬁdepmﬁ&at depwatindg aofrthe maventmn should also inhibit
and dosa ILtog s
my be bytr MYFS I pE fearecs. Varying BiThibetithBhisTh fle b 1541?*0915 o
Exanfibes thé lmaletwlht,mspaelbas thase afdhe buﬁrm@d add chainl oftthe claxmechtcsmpennds,,
i ntraarti,cul,ar ubcut us a scu Joute nt r,gavenous
admi ni stll%??l?ﬁ?hc‘i %@@3?% F@B‘&\t‘é’ﬁ Bﬁﬂéﬁ ?‘ﬁ@gkm pﬂH‘:ﬁm
concent r Fonfpisurids bhehﬂrgéherwawaﬂl el 'ftui'léd Ebﬁrsélécﬁhgeépam@tsubm‘ﬂhw t 0
t he joi nt caV|t|es rray rﬁ? @pgcx%y entrapnment of the_drug in Ilposorres

may be suchpthali inhibitiony MMP{s) 1 psgoripted  Witho Spaeifict prthal pagalt o
the joi nteqy ﬁhﬂYﬁé e enhancedl I Wlﬂ‘kﬂmm%&'ﬁfé&%@ de of the

|'i posones 't to synovi al - macr onol ecul es
Al telfativel y Thmuﬂ'a“huemfaﬂxe pmsenlamenubarare aqontemplated dor arsecims husot

o i Yt AR AU SR Sy Al o . SO o2
71 iy st chdeg s o e s
(r)eser voi rM§Rl OF usiries ona B%ts{ @P‘@i%éﬁ%ces%%@m’%%a@% gﬁ §Fs 408/
Phar maci aeatd, @6)’ Y&%W@taﬂo ro&%&é-ﬁi@dlﬁféﬂpédrﬂﬁﬁm&ﬁ thése
achi eved by ‘the use Oll?eéi;t her _inj ector pens (e.o. Pin or

Q pedP orPLg¥iQNsly wnymm e e@m@w of wb@nmyeundrofsﬂtﬁ on
D| ki h
eI nSo Myveffioh 1R thif headheft silinGl Wi, BbBinaCls pRltbiebly o ubfarf e 10

purrps wi teffects which can be achieved are: allev1at10n of osteoarthnhs rheumatoid arthritis,
septic arthritis, periodontal disease, corneal ulceration, proteinuria, aneurysmal

aortic disease, dystrophobic epidermolysis bullosa, conditions leading to
30 inflammatory responses, osteopenias mediated by MMP activity, tempero
mandibular joint disease, or demyelating diseases of the nervous system;
retardation of tumor metastasis or degenerative cartilage loss following traumatic
joint injury; reduction of coronary thrombosis from atherosclerotic plaque rupture;
or improved birth control. In this treatment method the amount of the inhibitor

16



25 delivery of the drug through a cannula into the synovial spaces.

Exanpl es i ncl ude t he subcut aneously inplanted osnotic punps avail abl e
from ALZA{vo ssm2a3e@s t he ALZET osnotic punp. POTAIS07/00%%60 ver y
may be achieved by incorporation of the drug into bi oadhesi ve

particul ate carriers (<200 errl. such as those conprising cel] ul ose,
pol yacr y|mp@m¢>§ effeqtiyedni lnlublg)ﬂ&)ﬁ?%‘ﬁﬁf Péﬁt %ﬁ@ﬁl@&'ﬁl"é%?h B{qtsﬁse,

enhancer | carnitines. Avail abl e systens
I ncl ude t ose (@He%hgg%ﬁ&m é%ag% a;sré3f/%egnd Sci os Nova. Y O al
delivery may BBheactomapoundy nﬁccthponavemmrof umemgyedltmtmampeuhcal

coat ed t abl 63 8he A5htkinihY LoVl i@lkidfle ! b ‘GRS B: hord SpHAiRiRutically,

emul si ons
98/ 22436 acceptable carriers, diluents, fillers, binders, and other excipients, depéfdingoon the60

- suspensi on Qral deliv y al s? be ac |evegl y incorporation of the
drug into® fratien m Mﬁé’éﬁ%‘% ‘Eg‘ﬂ‘é’éémq rel ease the drug into the
col on where di ggfdihiseration 6f fhe dtieibaold Yady besbj' Qiy suftaBlIEDdel RAGUAE tdhe
ORCS CT/ @rret [err and PULSI NCAP[ err] st'ens “from ALZA and Scherer
Drug Del i thes ss;llﬂdent tbe arbs pE%QmPlﬂSyOf @M@b sparesvieral adraindstratior iingiude

pol yners gﬂf-&g y Gsba azor educt ases,
or pH senisnltﬂﬁ ve pdl yacry a 5} s Curfeairigé) aﬁ&)%&éllnare g% l%%ed by the rise
in pHGat the chitraven®ie tsg;tmmnm bayuSml tes ebtain acute regulationt 0O peakt h

d f { . R
Ty be acRESTREBYERTABPRL LTS LRBRHATG Akt 301 tarasting of fhe.dRug ¥5'”
The conpoghegsinicatities maybehidmib rert@apment’ of the dfug i i bb@n@bmlten{ay%ed

formul ations _hy the addition qf yarlo era eutlcal ert, |norgan|c or
organi ¢ Possikig tp; Rroge 'FhekFé Pﬁ&&osgma ItéqutH‘&gétg int,caviHessb w1

these i “Ci‘%ﬁ"e‘?ﬁ%ﬂpgﬁa"dﬁ‘ fiftb tlHe”b&t%ﬂié of thedi sﬁb%ﬁmééoﬂﬁt ?ﬁﬁd“tﬂ ovial-

derjvatlves , vegeta ,  Wwaxe ats po yo sSucC
pol yetthy| spesifiy v seacromplequlessacchdr tpseaﬂﬁelyohm’csamysm,n nintraarticulart her

|1 ke. Var glisiidnr g@h@’ %ﬁ,secmgage with BF Swi t‘i’io%@eéﬁ'cﬁg%ﬁlghﬁhaééf’ "ha ﬁﬁ%"eﬁ&bng

agents, ant 1 oxi eners, orants I zers,

buf f ers adegtadable kmcmwlmkes) e.g., com@l&ﬁngapolyvéﬂﬁrlaehldé—oo@w(ﬂideb nmajrebe
t abi | t f, th ti
bi oaval | e °°Wﬁnaﬁé§”s$€@u$ﬁg?%?° ! Ty, T iprupSd PavRieRee 6 e 20

accept abl dogdgeMoimoit mdipbe pdsiibke RAASe ah iP. inplated Q'eservmr and septliit saeRunt
of the phar @:i’ﬁt i cal corrp05| tlpﬁ to be I oyed wil | g on the _
reci p&nt 2% ECUsEALI FYSEM B Qﬂer@ame %qdmrpére neRpReniggcepand

det er mi neﬁaﬁeﬁm&ﬁ”%memgy AR Bea&ﬁsvéwbgm "3k F Vithek W&r%é@%eg the

skilled i ternatively, e requisite a

cal cul at eNNoveRindrdd-pen) ®r ngedla-fren jetiinjectsrs (eg. fronuBiojedt, Mndg]ect mﬂmten

dosage | <PindndcH) el Ttnefd GstiprtBr or, qphdrEBheclly Wl relgadh B 5o,
wei ght pepuliatile( rdderse ehnmglsbobe uiievied gs awsedpdr usifg!imp lantaHIlelrf.ﬁﬁnpsthitht
per dfél) aeﬁvusef e'cﬂugqgroug R &ilin gn%tgeﬂl%bs%%viaqui)%ges dExamples include

the subcutaneously implanted osmotic pumps available from ALZA, such as the

ALZET osmotic pump.
Nasal delivery may be achieved by incorporation of the drug into
bioadhesive particulate carriers (<200 pm) such as those comprising cellulose,
30 polyacrylate or polycarbophil, in conjunction with suitable absorption enhancers
such as phospholipids or acylcarnitines. Available systems include those developed
by DanBiosys and Scios Nova.’ |
Oral delivery may be achieved by incorporation of the drug into tablets,
coated tablets, dragées, hard and soft gelatin capsules, solutions, emulsions or
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conditions. It is to be understood, however, that the specific_dose |evel
for any 30 particular subject wll depend upon a variety of factors .

i ncl udin j ect's age, body wei ght, general he &Fm iﬁég nd

di et thgv%%ﬁzﬁy and expected | evel of side effect?o F e s?odgcific
conpound enpl oyed, the tine and route of adm nistration, the rate of
excr et i OguspensiGhd. Ofaldeligeppizylso beachievedity iraorpotationt of tiee deng iintd ar

\C,\?Dngg; Izg;gggrlicn bate %;;ssdljles designed to release the drug into the colon w}%?/qgggﬁ;\%eg%o

The mat r'rpfo&%él la egselowhi biBxanfpled irleludenvitie! | OROB-CTYiimhiét™0tar@| v
for reat ment _of The physi ol ogi C§L'| condi tions di scuss&d above, but are

al so usefRIJLSINCAPTY  gystemsi JromesAkLAr i SEherss derugt Religgrot Systems and
. . oPr !
::gnt ggt Lg?#élhnhvgyr Other sgé’i%h@ h&? G lslﬁ%téﬂ‘é;%cli%me?y GHafabé depY¥ad&d Pyd

tro using natura enzyne prepalFations“or

in vivo uwloryspédfic bacterink azareduetases)des pl-i/ sensitivetpalyacrlate mpolyohess that i ve
enzyme | evel s .arg Jf,0u spon e |

tr ansgeni%em%éé)g%gﬁﬁfgei‘ﬁ%ﬁ%% (égc%}’nﬁfs‘]er %??tgeﬁgﬁﬂeﬁ@ hé}gé%ﬁ%%? i
agent s orcobjurtdtiopewithuwide tlirfielyftavajlabletabsbaption ephancetf. Experi nental :
CGeneral Pr oced]géczé:s ) ﬁll r actioB@ \o,er‘g_?perf.orrreg .n flanme-dried
or oven-dried figligery, Jopy be Yedt PYe IBeIPOFation t of  Hsn Bk
stirrygd rga%ﬁ,gitgﬁgg.y unl ess otherwise 15 indicated. Sensi-tive |iquids and
solutions were transferred via syringe or cannula and were_introduced

into reacti on Thesewnpounds of thisinpentien gam beppapufasiuredoimte the above disted ons
Wit or | ol o By Hie 3dBICH of YaRGLS iiralBlASTRF i, MdFearlil dr bfianic
wi t hout feartiees well knowm itbithasé skilled de the ahtat Exaraples| ofcthese include, but are

ot yT e Enclathi dofn S Serivativel kol R vr GBI O MABAR,T,

hydritse. fifed)podyols zach m@d&éﬁl?'wt@aglmlpwmg&am&,i alcohols, glyeetinrand
s aaa r

mat eri al gents were optained from A drich 01 West Saint Pau] 25
Avenue, §Zén%s Breseryatives, fIn ‘éfr"é' depersapts, gllpaﬂgaaqt%me%mgsgggﬂ e as

di stribut G BidMUE sWwebidhetd, Colorants, stdBii#¢t8] S4lts} Phiffers and the like ARa!alsé cal
t hi n-1ayer chromatography ( TLC) was performed on What man
added, as required to assist in the stabilization of the formulation or to assist in
increasing bioavailability of the active ingredient(s) or to yield a formulation of
20  acceptable flavor or odor in the case of oral dosing.

The amount of the pharmaceutical composition to be employed will depend
on the recipient and the condition being treated. The requisite amount may be
determined without undue experimentation by protocols known to those skilled in
the art. Alternatively, the requisite amount may be 'célculated, based on a

25  determination of the amount of target enzyme which must be inhibited in order to
treat the condition. Typically, dosage levels from about 0.05 mg to about 150 mg
per kilogram of body weight per day (about 4 mg to about 12 grams per adult
human subject per day) are useful in the treatment of the above-indicated

" conditions. It is to be understood, however, that the specific dose level for any

30 particular subject will depend upon a variety of factors including the subject’s age,
body weight, general health, sex, and diet, the activity and expected level of side
effects of the specific compound employed, the time and route of administration,
the rate of excretion, as well as drug combinations and the severity of the particular
condition being treated.
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30 pre-coated gl ass-backed silica gel 60 A F-254 250 pm pl ates.

Vi sual.i zati on of spots was effected by one of the foll ow ng

t echni quwe:9skaqssul traviol et illumnation, (b) eXpOoSs urgcTusI7aa9ese
vapor, (c) imersion of the plate in a 10% sol ution of phosphonol ybdi c

acid in ethanol followed by heating,. and nmer si on of t
19 wBhegnatriogy oproteasegmhl itor o the Invention are use?ul not only for

PCT/ US97/, 0 0 eﬁs(fg? y AkRI0In
cont ai ni I’%E%gé‘%&o concen?ﬁ %ﬁca? ébﬁﬁé urdlscangI agfqoé’\?egﬂl}yﬂ%e%l??ng
Col um clsndrmaatgnhm;aswun@gamneﬂ metaligprotpasex) and hireNesiingnfar matrix

(HPLG vaneilpprtanse s 55G) ol &P“ L %bgﬁ? o i R AR e

col urrB ﬁmtitdeﬁyxﬁ q:mparaetitﬂ'ns or inevive usingy for exaripld; awimalembdeleih at
n[e on a %1 250 Niﬁf sorb col u rmnltoregéat 288fnm

10 I nstr lWib‘ﬁ{l destructlve I\@?’EWH@ El% are nfg) URFt Bt a

Thomas- am%y hkﬁ!ﬁtéli)'o?t transgerf@ Rididals) oY dréiRdUAKD byeadRtnistration .of

Proton ( err]H) nucl ear magnetic resonance (NVR) spectra”(except for NOESY
exper i nemgmm&amwbawgmawaﬂbdﬁmmgwu%amw 300 (300 Mz)
15 spectroneter, and carbon thirteen (13C) NMR spectra were neasured with
a General Electric G\ OMVEGA 300 (75 MHz) spectroneter. Mst of the
conpdOnd€ixperimespak:hesi zed in the experinents bel ow were anal yzed by nnr,
and the spectra were consistent with the proposed structures in each
case. The [err] HNMR NOESY (Nucl ear Overhauser Effect

Spect r osqQQ@yarabProcdedarawer e 20 collected in- house on a Bruker DMX- 500
([err]H = 500. [err C-125é, eg-fé'eﬁqo ter.

processi ng waeA’gﬁ#"&% performe WBFF&“ er

Si I'i con qﬁﬁg Kra s 1 éon and were sti¥Rsh lﬁﬂgﬁét‘i@aﬂl 'iﬁles@ab&\éi‘hhﬁe

obtai ned o Concept spectroneter by |i d- cesi um
secori@ar yindigated. Cheypitive iquisisanstiselutions were trapsfeprd mmmg@mm

FAB
ginal glzed %g/dan%f%ésﬁg"f)(gc roscop§é¥6§{r??ile?¢le sp%"g?ﬁgg\fwﬁ?gg{cg tsts%% :ﬁ{o@ﬁ e

the propasddtions wete carscentrated isingeBuchi evapofitoe ualesﬁtmhmnhse n&ﬁcated
For nulti-step procedures, sequential steps are indicated by nunbers.
Variations within steps are indicated by letters. Dashed lines in tabul ar

dat a Materials:

20 Commercial grade reagents and solvents were used without further
purification except that diethyl ether and tetrahydrofuran were usually distilled
under argon from benzophenone ketyl, and methylene chloride was distilled under
argon from calcdum hydride. Many of the specialty organic or organometallic
starting materials and reagents were obtained from Aldrich, 1001 West Saint Paul

25 Avenue, Milwaukee, WI 53233. Solvents are often obtained from EM Science as
distributed by VWR Scientific.

Chromatography: .
Analytical thin-layer chromatography (TLC) was performed on Whatman®
30 pre-coated glass-backed silica gel 60 A F-254 250 um plates. Visualization of spots
was effected by one of the following techniques: (a) ultraviolet illumination, (b)
exposure to iodine vapor, (c) immersion of the plate in a 10% solution of
phosphomolybdic acid in ethanol followed by heating, and (d) immersion of the
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I ndi cates point of attachnent.
20 WD 98/ 22436

PCT/ US9 AygD8L9436 Experimental Procedures Exanpl espdragéhoso
Preparation of [2S, 4R]-4-[4-(4-chlorophenyl)phenyl]-4R-hydroxy-2- 5
(phenyl t hi onet hyl‘%sbut anoic acid and [2S,

48] - 4- [ 4plate énlao3%psadution wf qnyurqsaldehyde in ethanol containing 0.5% concentrated

hydr OXV‘ZﬁﬁBHSH&dthIIS%EIWﬂ&‘HI@‘O' ¢ acid:

[err]

S] - 4- [ 4- (4- Cllohhap &pdm qﬂﬁ%ggg:qm
[10] (REaf eSenc(::grj Conpound A?ngfa%ﬂp}, epar dgglgﬁggscrl ed in %}'509%699&6 cg@l

( Exanpl esilicageli97). A solution of this material (6.52 g, 15.9 mol) in

?8[sglr$|} ?:) eéggma%%qé‘%igm gorgﬂyrl Qﬁf‘{gﬁf?m%’i@wmmd’%ﬁa g%lged I n

por ti ons gt THAL'MAAELiHa 0.6 250 AE MidrbsciB®gohittn irbnftaldd at 2ssrmht %ﬂdand
then at anbient tenperature overnight. The resultant m xture which

cont ai nedeml-pme;ﬁamalve HFLCowas! performeduat @dethIbymintd enida t21s ;onSﬁatm
(100 m) t hen evaporat ed in vacuo to ca. 1/3 volune. The condensed
m xt ure M;smﬁoxb columnmpnitered ah2BFnmuf et hyl acetate and then mi xed
.vigorously as it was cautiously - gquenched with 1N hydrochloric acid
until the aqueous phase was strongly acidic _(evolution of hydrogen gas
fronﬁ@xch&tnllmenmtrbn de). The aqueous phase was 20 renoved and the organic

was washed se tines w th wat t hen, brisne and t hen l.ed over -
sodi um sul f at ﬁ%ﬁﬂ %r( R WETe aﬁtﬁf %M& myﬁ?‘é?omﬁi@g pomt, g
much as Bp?ﬁtdth@ahdai@ﬁnﬁbrr@étea met hyl ene chloride / nethanol m xture
(99:1) and then filtered to renove a white solid which proved to be

pure single i froten (AH) nuclear magnetlc resonance (NMR) spectra (except for NOESY

¢ ob ) aEraeaent) et HendvrR B pefernvil Eldie (FNRAACATSR) [Bonpi"
et P NMC St e dElCsiap
chr omat o§venera Eleciria GINEIMELIA 380((78 MiAz) spectrOneter. | Mostief Ghe aompouredsng
(1 2T 8 e e Mt BB R TR
and col | eohsistentwith #iss propobyd Structuares imeach case.
The HNMR NOESY (Nuclear Overhauser Effect Spectroscopy) spectra were
20 collected in-house on a Bruker DMX-500 (H = 500.15 MFz, 13C = 125.78 MHz)
NMR spectrometer. Data processing was performed using the Bruker XWINNMR
software on a Silicon Graphics Indy computer.
Mass spectral (MS) data were obtained on a Kratos Concept 1-H
spectrometer by liquid-cesium secondary ion (LCIMS), an updated version of fast
25 atom bombardment (FAB). Most of the compounds synthesized in the experiments

below were analyzed by mass spectroscopy, and the spectra were consistent with
the proposed structures in each case.

General Comments:

30 For multi-step procedures, sequential steps are indicated by numbers.
Variations within steps are indicated by letters. Dashed lines in tabular data

indicates point of attachment.
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Substantial material which eluted very early was found to be a m xture of

the - | act one i soners of the 4-hydroxy acids which were separated as
shown i NWOP8/22436 JRCT/US97/19960 \\D
98/ 22436 PCT/ US97/ 19960
pr ocedur s or ref,etence conpounds B and C. NMWR eval uation of the |actones
and corr# F—or—tose—+soners with those of Exanples 1 and 2 led to
|dent|f|cat i-on of the stereochem stry at carbon-4 of the hydroxy acids
(see progedures for conmpounds B and C). 5 Example 1 (2S, 4R):
VP 122-%&&1@‘1_%% (1 m/nin. 1% methanol in - met hyl ene chl ori de
pl us 0. 05% ac@p hWdoxXye2s | R =
10.02 mn.; fone-d6) 8
7.12-5. 7 (phenyithis noiciacd and 125, 451 44t p lﬁ4), 2.98
(m 1H), 3. o aci Exarrple2(28 4S)

137-138 P&Q%W%%%H]R = 13.11 nin.: 10 [err] ¥
+28.8 (c 0.93, acetone); [err] HNMR one-d[err]) [err] 7.15-7.

13H), 4.83 (dd, J = 5. 88, 8. , 3.25 (d, J =_.6.61 )8; 2. 79
(m 1H), 1. 952 R .?H g}sRe n np Bod'hdga'

| sol at i orgle 3 ; Cl :

AR] - 4- [ 4- (4- 2 pReny1 § - €9Bhenyl et h [ esr T 85C0H

but yrol act one and [ 2S,

4S] - 4- [ 4- (4- chl or ophenyl ) phenyl ] - 2- (phenyl t hi o-nethyl )-[err] -

but yr ol act one: p@r@mgo S

early fracti orgg].%q%%h-pcl:ﬁlﬂ |%}§l}yé)r? ( 4S”an ﬁfeﬂﬁﬂ?—lﬁﬁﬂﬂ@i& Wid

R] - 4194 (Refemence Slosnpoymnd )y W%@W@(WSZCIQWQSH m%@&?@ﬁp%dﬁmpie
d

o i ot 1973-0A sbRySERDE s ReBlibl(@'or, 4o IhoRGERBYSud BRI ) BROT

of pure stimdeandér avgon with ice bathéO [€) cbeling ns sbdinmrtsoriohgwiztes (4. I&’geﬂ%ce

d f th |

O SR it i pestion o AL oA gk Sk ity i bath

i de Bt I fylxﬁaté&antaahéhh lat%ﬂibi‘é?! itéxf F@faﬁzh@ol% hs &H@fémahetmhbaﬁpe whmh

car ngns I e er alrs, o ons are .on e.sa or on e o

si de 18f contai{t S%S‘H@g%} tawhite ghfid mﬂm@m Vi wepﬁqhﬁﬂew of veater Qﬁfﬂs

t wo- di mengj Eé’t@d in mc%daam?s VoRRAE! THEEBAChBE Mk ryreSwad fikeeal

t echni que to soI ve't t aki ng advantage of differential

nucl ear wishicaud@9 moh nére@byﬂem%at(el\m@)th@aga edovigorously aslitawase caytiously

proximty a ,
1980, 20&%5’8% 1@3@'6%@9 %‘1 o F‘%@? ofpk%’?lﬁ“'e WA ‘strongly etic
[ err] - but(gvohs#tiroof Hydrogenvgas from excess borohydnde) The aqueous phase was

20 removed and the organic was washed several times with water, then brine and

then dried over sodium sulfate and evaporated in vacuo. The residue was dissolved
as much as possible in 100 ml of a methylene chloride / methanol mixture (99:1)
and then filtered to remove a white solid which proved to be pure single isomer
[2S,  4S]-4-[4-(4-chlorophenyl)phenyl]-4-hydroxy-2-(phenylthiomethyl)-butanoic
25 acid as shown by analytical HPLC (silica column, 1 ml/min. 99:1 methylene
chloride/methanol plus 0.05% acetic acid, peak detection at 254 nM, this 4-S isomer
is the second to elute). The filtrate was chromatographed on a preparative (46 mm
ID) silica HPLC column using the same solvent at 80 ml/min. to yield 444 mg of
pure 4R isomer by condensation of the best fractions in vacuo to a low volume,

30 cooling and collection of crystals by filtration.
| Substantial material which eluted very early was found to be a mixture of the
lactone isomers of the 4-hydroxy acids which were separated as shown in the

21



greater NOE between H1 and H 4 of the isomer with those protons ci.s (2S,

45S) 22 WD .98/ 22436-
PCT/ US9 Wyb¥880436 than that of the isomer with those pr opefpséimoed (2S,
4R). Al other NOEs observed . between the other protons on the | actone
ring and attached CH2 of the two |sorrers were self consistent with this

i nt er pr'epradedmres for reference whimipounds BandiCed YR avaluationyofr they lastones

I |4 f
{hese conp SRSt pErmofs Roldivith th3itr Belifphl'Y f P38 e WedliddBBny | |
of spont afichesstepedchendsiry oat @arbon-dnof thei bydesxyedditn{se® procedures hfor

chem cal Shlft %ftd—i- the 4S | actone at [err] 5.40 ppm.and that on the
4R M&F 5.65 ppm The hydroxy acid that converted to the

2S, AR 'aCtonﬁxﬁﬁﬁﬂel (2} aRy: i BNt 122208 4€; tMPLETS(1 4R fwdi. 0b% mettshriobéan! e
1) and that which converted to 10 the 2S, 4S |actone was identified as the

2S, 4S hynkthylenechibrideqlup I()e!)S?/)acehc acid, RainirCb6monmx 28 crpsilics Bplun) tR2- 123

AR ohﬁp&@”ﬁo@%&% : 1 9.5 3cdfehdy; BATMR (Afsttnd e 57449 b7 180,

3.74, 29~
> oo 9§ (.zl(ad E hizo4 8'45 %H),%@gm za? n%lw(:a mg éﬁegs?ﬂigﬁer%dldt?r%(ﬁ%aﬁ

H- 3B). 15 Exam m(nsl,rtS)QMR $3743B:*CVHPIL (coti]itions ﬁbo{re)rtR]HLMRl min.;

5. 2010 ga[olp 59@8%’32(.&?‘359&19 HDNME (AcetpsSrdeld $1577 (6, 1B 48 Idn il
L1 SCH) a8 el I 00,12 681 M, 241) 2980 1 @omﬁsg@zm&

2.87-2. Z (m 1H =12.°26 20
Exanpl es 3 -and 4 Pr epar atlon of [2S,
4R] -4-[41&4- HL dPBeRY ¢ - 4R- hydroxy- 2- (3-
phenyl pr opy o 2S,
48] - 4- [ 4- (4- cisclatiph ef 4-chlo henyl]-2-(phenylthiomethyl
2- (3 I i d,
[ - AC AN s shenyllphenyl]-2 21
(Referenqﬁ ] W&Hﬁﬂ D) was prepar ed as descrl bed I n V\009615096 (Exarrpl e
116). A sof onmor- this material (1.00 g, 2.46 nmmml) in absolute ethanol

(30 M) was 30 stirred under argon ice bath (0 [err]C) cogli
sodi um borohye (3 go . . :i

Preparative HPLC of the condensed early fractions from purification of [25,
20 4S5 and R]-4-[4-(4-chloropheny1)phenyl]-4-hydroxy-Z-(phenyltluomethyl)-butanmc
acid on silica columns using either 5 % ethyl acetate in hexane or a slow gradient of
0-1 % methanol in methylene chloride led to the isolation of pure samples of each of

the y-butyrolactone isomers (Reference compounds B and C).
Determination of the relative stereochemistry around chiral ring carbons can
25 be achieved by identifying the relative position of the protons attached to these
carbons, i.e. whether pairs of protons are on the same or on the opposite side of
the ring plane. NMR spectroscopy, in particular one- or two-dimensional nuclear
Overhauser spectroscopy (NOESY), is the ideal technique to solve this problem,
taking advantage of differential nuclear Overhauser enhancements (NOEs) based
30 on the relative spatial proximity of protons. See Macura, S. and Emst, RR., J. Mol
Biol, , 1980, 206, 397. This was done for the two isoiners of the y-butyrolactone to show a
greater NOE between H-1 and H-4 of the isomer with those protons cis (25, 4S5)

: 2 .



23 - WD 98/ 22436

PCT/ US97/ 19960 19.6 mmpl ) was added in portions. The reaction m xture
was stir MER9%B4Bhe jce bath melted and then at anbi ent RGEAIEA7O9K0e
several days. The resultant m xture which cont ai ned significant whi te

solid washgH |, acet

and the resul t%#c}#\%%@gﬁgrﬁ% %@%@%3 congﬂg}dﬁ%b%l"? ric
aci d was hefiween dhe ptherprotomsém thé lacmmenng grithattacied T ofahiedingd isbgers
aqueous phase S rermv ani ¢ was washed several tinmes with

wat er, erecﬁe‘#a V&Hﬁgﬂ*‘?ﬂ abAR- evaporated i n vacuo. The white
resi due vas Whﬂehr@mﬁa@gygauﬁ{é dHoRpACRlS (Batiipiés € AidD) LI QALY

packed with 13-23 angul ar” silfca) using 1% net
met hy Penétaie @p ﬁa’ed%@gydép alm ofgthese sompormndst slowly §h01~Tedgone orthenof267

From t he 1 Rauass ¢ el deubiRfaneous lactonjzatiol Sérh " istPhs Hidenctd”

separ at e/by tzhez themicabshiff of H-dcoreshe f4rSnlmtoma| dat Brﬁdlterlﬁ:an%m that ththe 4R
S

(NoESy) dR9BP AERG.S5, AP, cThE Fofoty adk! tab ropueresdis PetbcR Riams pvof

these 15 thhasd@itfFidSae25)aR K Bﬁﬁgg‘? &id 5%%(&]314 PFad ‘g{tﬁ%ﬁﬁﬁ&bg&&éﬂd 3

consequent | whi ch of the xyca
ster égchéhﬁéﬁrﬁsb@fmwsdmﬁ aSﬂIGZSaéSd‘l}&IOuyacnb(Exaan let2)i n a change

Lerr] o pLG (GoRbpund B (5, 4R): MERLBC; %F@P@%ﬁ%@%ﬁ% B0 o

mm x 15 dseriéd ofan, 138 aromati: H),5.65 (), ] =4.69; 7.08 H3, HM/R 49@/5?(&& Lle)i@rr]

%24?(((18 13’@@24%?&?%047?%?(36932 %83&2@%?&:9 2.94:2.98 (my 71-132 He,

2 2 G432 2 _#pV7/8 Hz, 1H, 4.46-4.52 (m
1t|)|) . 46- alozﬁlﬂ’iHﬂm%gﬁ%@ Hﬁiollgr3113 1.76- ??39 (m 1H), (

1. 3612 65 m@mm)&d_(ZS 4S): Mpy Q4 by, & MHg)87m-760

%Eﬁ&f i E‘Eé‘?%s[ £ B 155 G e, S48 &%3'025 57% %Qri??r%z 1o 356’ Gt

- 8.46 HASGAPA0FAAMSCH) 296 (1o 9.96)13.37 H2, {H, SCE, aazgabv(nefm ﬁ-22

Hzl 1y 3%928%%1922(9‘&@3%"3”&%&@@? %@%QEP{%@E&I—S@ i81 o7 ??n(m)

1.65 (m 5H). 30
20 Examples3 and 4
Preparation of [2S, 4R]-4-[4-(4-chlorophenyl)phenyl]-4R-hydroxy-2-(3-
phenylpropyl)butanoic acid and [25, 451-4-[4-(4-chlorophenyl)-phenyl]-4-hydroxy-
2-(3-phenylpropyl)butanoic acid: '

(t
1
1
24

le]

— LI OH ¢
. \ 7/ \/n s cogH O s 5 COH

[5]-4-{4-(4-Chlorophenyl)phenyl]-4-oxo-2-(phenylpropyl)butanoic acid

(Reference Compound D) was prepared as described in WO-09615096 (Example

116). A solution of this material (1.00 g, 2.46 mmol) in absolute ethanol (30 'ml) was

30  stirred under argon with ice bath (0 °C) cooling as sodium borohydride (0.743 g

23



WD 98/ 22436 . .

PCT/ US97/ 19960 Ref erence Conpounds F and G | sol ati on of.
[ 25] - 4- [ wo(ekr@lde0Or ophenyl ) phenyl ] - 4- oxo- 2-[ (4- hydr oxy- PCT/USY7/19960
phenyl)th|onethyl]butan0|c acid and

[ 2R] -4-[ 4- (4-chl orop en I)phqyél] 4- 0x0- 2-

[ (4- hydr :6pnmnl h;xlg jonao Theseacgtion mixture was stirred as the ice bath
[err]

4-14-(4- Sl or o ema%enyﬁntjemfgrim[rfie%e%} 8>a<‘§%heny%s‘}l § mixture which
met hyl ] buontamed signifidafit Gvitje salid pvasoquenlched Byskhel ddbdition m&lmam)

(Exarrple 04 r OJTRt O of.this mat ri on a rietar ral
st at i onaP¥ %ate aé'@gﬁ}ed%%‘? t @Pﬁl QﬁXf 5 ggncgn ﬁ'? IgB

Boenes, aﬂf@a@aaiarwaacidaéd dropwisé 86 m4ReE e aghesus phhse SeonElBhcidiz) Thed91)
No. 12, pages 1662 1664 was used to separ a e this rac te into the

enant | omedleousphase was remawed apdihe argapic was washed severs) HEnes(Witbovatetui t h
I t |t
a plus S%Bv&) s"ﬁdlﬁﬂl @ﬁﬁafeh aeee otdled iﬁ QaciRys ﬂ%)rrpoun Waﬁvp

(1.43 9) a negative sig | on.

130- 132 chromatognapled onva/ pteparam'etﬂahel calunuekﬁmghrom packexh with 48y234. 6

(<. 0. e, W el sifa) e o retinerel et Bylené sl e ool he'of iy

7.6910Qd, fii'st:elﬁtmg istmer and 28Hmg of paré decoh&el&tﬁaglkbmeﬁl-i) 7.44 (d J = o
82Hz, 4,

8.82 Hz, d J =,8.46Hz d, ,J =

(bs, 2H), é’"éa%‘i“%ss%?f} be d éﬂ?m ¢ Whydr °’£Y€Bﬂ’d81¥|lﬂ& Qsﬂi‘ %E’a’ (1
m /mn. H’éaﬁhﬁﬁf'@f eédh ?e&é ﬁﬁﬂpﬁhéésadﬂtoﬂx&esulfoniﬂﬁdﬁ 3 befk {‘efgux
col um) [err]R =1 99 8% pur e; {err&-l 8 (c 1. 0 Aceto

[ er r ] HNVIRSERgDae anmﬁtaggnﬁrags toorepaovel water. Ngclear ‘Overhauser spectroscopy
(NOESY) experiments on the lactones can then be used to establish which of these

15 lactone isomers has the 4S and which the 4R stereochemistry and consequently
which of the hydroxycarboxylic acids has each stereochemistry as conversion to

lactone does not result in a change of stereochemistry.
Example 3 (or 4) (First eluting): MP 103-104 °C; HPLC (2 ml/mm 1%
methanol in methylene chloride, Rainin 4.6 mm x 15 cm silica column) tR = 6.55
20 min.; THNMR (DMSO-dg) 8 12.10 (s, 1H), 7.65 (d, J = 8.46 Hz, 2H), 7.59 (d, ] = 8.46
Hz, 2H), 7.48 (d,] =8.46 Hz, 2H), 7.34 (d, ] = 8.09 Hz, 2H), 7.24 (t, ] = 7.36 Hz, 2H),
7.11-7.15 (m, 3H), 5.28 (d, ] = 4.78 Hz, 1H, OH), 4.46-4.52 (m, 1H), 2.46-2.61 (m, 3H
partially under DMSO), 1.76-1.89 (m, 1H), 1.36-1.65 (m, 5H).
Example 4 (or 3) (Second eluting): MP 155-157 °C; HPLC (conditions above)
25 'R =9.75 min.; ITHNMR (DMSO-dg) 5 12.04 (s, 1H), 7.66 (d, ] = 8.82 Hz, 2H), 7.60 (d, J
=8.46 Hz, 2H), 7.48 (d, ] = 8.46 Hz, 2H), 7.36 (d,] = 8.09 Hz, 2H), 7.22 (t, ] = 6.99 Hz,
2H), 7.10-7.15 (m, 3H), 5.28 (bs, 1H, OH), 4.49 (bm, 1H), 23—2 7 (m, 2H under
DMSO), 2.21-2.28 (m, 1H), 1.88-1.97 (m, 1H), 1.4-1.65 (m, 5H)

30
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WD 98/ 22436 PCT/ US97/ 19960
Exanples 5 and 6 Preparation of [2S,

4R] - 4- WO 9812243 or ophenyl ) phenyl ] - 4- hydr oxy- 2- [ ( 4- PCT/US97/19960

hydr oxyphenyl ) t hi onet hyl ] but anoi ¢ acid and [2S, 4S]-4-[4-(4-chlorophenyl)-

phenyl ]lie%érré}/\ger goﬁzaMééﬁﬁdrloéyphenyl ) t hi onet hyl ] but anoi ¢ aci d:

[err] general nethod of Exanples 1 and 2 can be

used to premsﬁbﬁ%igzr%]—qw%d hengRpheh S 2 DK ence
Compound F jS U it her % an -4 _

[ 4- ( 4- ! G SNG{ £8 5 283 4 CRIGTORDERN W AP SIAY 13~2=0X 2' 10
Exanpl ﬁ@ ﬂq@%g Lg}ze_nnd!ﬂﬁomep{!',i@!m%i@m‘i-s”u‘“ ures are shown bel ow. The
genera n be used to prepare the.conpounds
of Exanples 9 - 20 except t hd®BHt he appropriate 4-oxo conpoun@d as

prepared according to the proced
than [ S]-4-[4-(4-Chl orophenyl) pfs
pht hal i m doet hyl ) but anoi ¢ aci d.

es of 15 WD 09615096 are usedJy at her

S ' ]
A S OO
5 s "COzH g CO2H

Racemic 4-[4-(4-chlorophenyl)phenyl}-4-oxo-2-[(4-hydroxyphenyl)-thio-

methyl]butanoic acid (5.6 g) was prepared as described in WO-09615096 (Example
204). Chromatography of this material on a proprietary chiral stationary phase

10  according to the general procedures of: D. Arlt, B. Boemer, R. Grosser and W.
Lange, Angew. Chem. Int. Ed. Engl. 30 (1991) No. 12, pages 1662 - 1664 was used o
separate this racemate into the enantiomers. The first isomer to elute was the 25
isomer (1.60 g) with a plus sign of rotation and the second to elute was the 2R
isomer (1.43 g) with a negative sign of rotation.

15 - Compound F (25): MP 130-132 °C; HPLC (1 ml/min. 1% ethanol in hexane,
Proprietary 4.6 mm x 25 cm chiral column) tR-_: 7.72 min., 99.6% pure; [a]p +102.6° -
(c 0.88, Acetone); ITHNMR (CDsOD) & 7.97 (d, J = 8.46 Hz, 2H), 7.69 (d, ] = 8.46 Hz,
2H),7.64 (d,J =8.45Hz, 2H), 7.44 (d, ] = 8.82 Hz, 2H), 7.28 (d, ] = 8.46Hz, 2H), 6.70
(d, ] = 8.82Hz, 2H), 4.86 (bs, 2H), 2.98-3.54 (series of m, 5H). o

20 Compound G (2R): HPLC (1 ml/min. 1% ethanol in hexane, Proprietary 4.6

mm X 25 cm chiral column) R = 10.80 min., 99.8% pure; [o]p -103.8° (c 1.0, Acetone);
1HNMR (CD30D) Same as Compound C.

25




26 WD 98/ 22436 ' , _
PCT/ U897W09998§2g435 Conmpound from WO 09615096 Used to

make: [err] %Wﬁ%’é”s}ﬁ and 8
Exanpl e 146 - [err] Exanpl es 9 and
10 " Examples 5 and 6 Exanpl e 86 [err]

Exanpl es—ot Bna-To—> Exanple 100

Exanpl es 13 akaeparation of [25, 4R]-4- shlorepbenyl hyd ]

Exanpl es hﬂr@&ﬂe@ﬂ )thiomethy1]butanoic acid and [25, 45 |-4-|4-§4—chloroghenzl )-
' phenyl]-4-hydroxy-2-[( 4-hvdroxyphenyl)thiomethyl]butanoic acid:
OH OH

l‘l\
w

OH 7 OH
5 R g "COzH § g “COH

The general method of Examples 1 and 2 can be used to prepare these
compounds except that the above Reference Compound F is used rather than [S]-4-
[4-(4-Chlorophenyl)phenyl]-4-oxo-2-(phenylthiomethyl)butanoic acid.

10
Examples 7 - 16:

The names and structures are shown below. The general method of

Examples 5 and 6 can be used to prepare the compounds of Examples 9 - 20 except

that the appropriate 4-oxo compounds as prepared according to the procedures of

15 WO-09615096 are used rather than [S]-4-[4-(4-Chlorophenyl)phenyl}-4-oxo-2-(2-
phthalimidoethyl)butanoic acid.

20

25

26



Exanpl e 299° - 5 : 27

WO 98/ 224 PCT/ US97/ 19960 Exanples 7 -
8 B2 on of [2S, PCT/US97/19960

4R] - 4-[ 4- (4-chl orophenyl)phenyl] 4- hydroxy 2- [2 (3-

N, N- di et §5 - 8 Gk

chl or ophg

but anoi cfacr o, . |
[ 2S, 4R] - 4-[ 4- (4- pe _
(3-pheny|propyl)bu@%ﬁgPﬁkggid; 4S]-4-[4-(4-pentv|oxyphenyl)phe1y|]-4-
hydr0xy-L-(3-phenyIpropyl)butan0| acid; [err]
0 -
)
s COzH
Example 146
~ Examples 9 and 10
e H
~H
s COzH
</\/ Example 86 _
Examples 11 and 12
0 |
o :
< \ / \ / s ~COzH
CeHs Example 100
== = @ COzH " Examples 13 and 14
Cl :
\ / \ / H 18-CgHs
Example 296 N
Examples 15 and 16
~O-OL LS
CO,CH
Example 209 evre

27



Exanples 11 - 12 Preparation of [2S, : . .
4R] - 4- [ 4- (4-benzyl oxyphenyl) - phenyl ] - 4- hydroxy 2- .

( 3- phenybgagisk) but anoi ¢ acid and [ 2S, PCT/US97/19960
48] - 4-[ 4- (4-benzyl oxy- phenyl ) - phenyl | -

4- hydr oxy- 2- ( 3- phenyl propyl)but anoi ¢ aci d; 20 [err]

28 WD 98/ 22436

PCT/ US9/ o Exanpl es 13 -14 Preparati on of
(1S, 2R, -[ (4- (4 chI orophenyl ) phenyl )-S-

' %@jﬁ.ﬁy@ §I -?—rSans 2-

(C2Hs)2N(0)C™ (C2Hs)2N(O)

O

c'—<\ 7\ />—;\/S\COZH |_<\—/>—<—>_§i/sg\cozﬂ

Examples 9 - 10

10 . Preparation of [25,4R]-4-[4-(4-pentylo henyl)phenvll-4-hydro
3-phenylpropyl)butanoic acid; [2S, 4S]-4-[4-(4-pentyloxyphenyl)phenyl]-4-
hydroxy-2-(3-phenylpropyl)butanoic acid; |

15 _
| Examples 11 - 12 _ _

Preparation of [2S, 4R]-4-[4-(4-benzyloxyphenyl)-phenyl]-4-hydroxy-2-
3-phenylpropyl)butanoic acid and [2S, 45]-4-{4-(4-benzyloxy-phenyl)-phenyl]-
4-hydroxy-2-(3-phenyl Dbutanoic acid;

20

O~ O~
( "—\/S\COZH ( _.—’—'\/s\cozH

CgHs CeHs

ulo
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hydr oxy.net hyl ] - ci s- 2- (2- net hoxycar bonyll phenyl t hi 0) - cycl opent ane-
car boxyl iwoasigszand (1S, 2S, 5S5) -trans- 5-[ (4- (4-chl or ophenyl )palresyiipede-
hydr oxynet hyl | - ci s-2- (2- net hoxycar bonyl phenyl t hi 0) cycl o- pent ane- 15

car boxylic acid; [err] 20 Bi ol ogi cal
Protocols and in vitro Test Data P218 Quenched Fl uorescence Assay
for MW 'E‘)tﬂrﬁbfés(iﬁ 4 The P218 quenched fl uorescence assay

(M cr of | uoTOm filing Assay) am)dlflcatlon of that :
originally de 15 4 1phenyS- 25 263- 266

(1992) f S e and . - | | | opr ot ei nases
(MPs) - hydrd _ H!?ﬁé- Hrendiifli E&he% BB S rmgund o

i nvents or(ﬁ@ﬁ& Se[ (44 rOPhS gllytzans-2n parallel,
é I mlton AT
\agaEtstegta lth%’s 0 en e V\ﬁo hnggrgtltre p ate and a I—Ia29 . o
98/ 22436 PCT/ US97/ 19960
P218 Fl uorogeni c Substrate; P218 is a synt het ic substrate
\ N-t er mi nal

Kni ght (1992) that was used

EE jy
nmet al | opr ot ei nases. Once the P218 pept™de is cleaved (putative cli Ite at
the Al a- Leu bond), the fluorescence of the MCA group can be detected

on a fl uoroneter with excitation at 328 nm and em ssion at 393 nm
P218 105 cExamplasySyditng

Preparation of (15,28 ,58)-trans-5-[(4-(4-chlorophenyl)-phenyl)-S-
hydroxymethyl]-cis-2-(2-methoxycarbonylphenylthio)-cyclopentane-
carboxylic acid and (18,25 58)-trans-5-[(4-(4-chlorophenyl)-phenyl)-R-
hydroxymethyl]-cis-2-(2-methoxycarbonylphenylthio)cyclo-pentane-

15 carboxylic acid;

. l C__) H COgH l l OH COzH
HaCO(0)C” : H300(0)C

20 Biological Protocols and m vitro Test Data

P218 Quenched Fluorescence Assay for MMP Inhibition:
The P218 quenched fluorescence assay (Microfluorometric Profiling Assay) is
a modification of that originally described by C. G. Knight et al., FEBS Letters, 296,
25  263-266 (1992) for a related substrate and a variety of matrix metalloproteinases

(MMPs) in cuvettes. The assay was run with each exemplary compound of the
invention and the three MMPs, MMP-3, MMP-9 and MMP-2, analyzed in parallel,

adapted as follows for a 96-well microtitre plate and a Hamilton AT® workstation.

29



10 produced by BACHEM Bi osci ence, Inc. exclusively for the Bay_er Corp. P218
has .t he structure: .

H MCA- Pr o (% 59750 Leu- Al a- Leu- DPA- Al a- Arg- NH2 (MW 1332. 2) 7119

Reconbi nan man CHO Stromel ysin (MWP-3): Reco | nan( sf—?umam CHO
Pro- MVWP- 3: Human CHO pro-stronel ysi n- 257 (pro- MWP-3) was expressed and
purified as described by T. J. Housley et al., J. Biol. Chem , 268,

4481- 448 é? . b Actlvatlon of Pro MWP- 3: Pro- MVWP-3 at 1 72
[err] M ( Tate:\vP-3 20 activation buffer consisting of 5 nmM
Tris at pH 7. p218 #MVaCafithefié | subbtratd/ b&%lmﬁ da 4-aceby lﬂﬂﬂ%tﬁéx)rcoﬁﬁla&&‘ﬁ

acti vat efml ncubat i, on Wi t h TPCK N-tos,yl - phené' anl ne

chl or one k BTOHP) 1 r thes ginitrophepyD-€L}-38- 30

mn he L‘M f YRS iaN itor
(SBTIg di Iﬁﬁﬁidr@'l qm;pm n ncentratio TI?E #hal ?ﬁgct | vgﬁloﬁﬁ& 8%@8
results n‘eptblttedratb}onlfaﬁghﬁ (&B&Z)ZSthactWe meed - ashi ah substratec oforai matuixe

P o- Rol adhsthgabliFigiped, nbl 82218 peptide 8 ERAREY (RlElve B B REMRET

pr o- gel aliendsond), thpe ﬂuMéScél)cethhe MCArgrpapecanube rdptected ani @i flucrometesi on

t d t, th thd R, EFrid 0 et a Bi ol
267, 1530 X0 Pand enlisgion Ao A o FRAS S5 GugkifpbEdg 252
g/ myp waindaheacpay BﬁfCHEMBids@iﬂnce, Inc. mmy%r&&sé oty erlsQJaytth@n in

an MWP-2"activation buffer consisting of 25 n1VITr|s at 'pH 7.5 5
Cad [ er r ptrueBreirvi NaCl, and 0. 005% Bri j - 35. p- Ami nophenyl ner curi c
acetate (APMA) d _ A (.3 L podo. S 0

ac ™ HIRCAL E@-%}?‘sdeé-Léﬂ Airled 5P BUATE-Ars N2 OPMW 1382.2)

PCT/ US97/ 19960 N NaOH. The APMA sol ution was added at 1/20 the
reaction volunme for a final APNMA concentration of 0.5 nM and the
enzyme was i ncubated at 37 [err]C for 30 mn. Activated MWP-2 (15 i)

was gsal MGHM&%M&G}MS%&¥§%% Ly buf fer (dialysis

menbr ane Sistin ‘gﬁd 0.1%BSA in 5

MVP- 2 act i vat iReeomsbinaet Human GHQ Pro-MMEnk sHwmas ¢ vRra-piserielysipr?h? ng) .

The [ e ors

wore al o SEFEVIIRSEORGRRMLEN &l SR b RACIRATEF T | Ml AR TR 01

i n MVP- 2 Ghemny 268 04481-44871§1893 for 1 nmin., foll owed by washing with

Herr]O then P- 2 acihvatd Dot f & rr ' Mutiondfollo

FLerr 10 ¢ hen MRS VAR PYRESINE 2 2t 147 (a3 oty B bR YOS,

ti me@0t hactivation buffee comsisting bh5 MIVE Prisat pHT.5 o5 ndMf CaClp, 25 mM NaCl, and
0.005% Brij-35 was activated.by incubation with TPCK (N-tosyl-(L)-phenylalanine
chloromethyl ketone) trypsin (1:100 w/w to pro-MMP-3) at 25 °C for 30 min. The
reaction was stopped by addition of soybean trypsin inhibitor (SBTI; 5:1 w/w to
trypsin concentration). This activation protocol results in formation of 45 kDa

25  active MMP-3, which still contains the C-terminal portion of the enzyme.

Preparation of Human Recombinant Pro-gelatinase A Q.M-le
Human Recombinant Pro-MMP-2 : Human pro-gelatinase A (pro-MMP-2) was

prepared using a vaccinia expression system according to the method of R. Fridman

30 etal., J. Biol. Chem. 267, 15398-405, (1992).
Activation of Pro-MMP-2 : Pro-MMP-2 at 252 mg/mL was diluted 1:5 to a final
concentration of 50 mg/mL solution in an MMP-2 activation buffer consisting of 25
mM Tris at pH 7.5, 5 mM CaClz, 150 mM NaCl, and 0.005% Brij-35. p-
Aminophenylmercuric acetate (APMA) was prepared at 10 mM (3.5 mg/mL) in 0.05
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Preparati on of Human Reconbi nant Pro-Rel ati nase B (MWP-9): Human
Reconbi nant Pro- MVP-9: Human- r econbi nant pro-gel ati nase B (pro- _ MVP- 9)
derived WO¥224367 cDNA as described by S. M W/ hel met al PCRUSB/A960 15

Chem, 264, 17213-17221 (1989) was expressed as the full-length formusing

sing R Nabiin, HRe JROVEA RfSion0Rs ARy 120 e BERISH Ven TP ™
gheml\/l\/sz 20 tation of(()l@ﬁﬂ\){, and tl;e te szat |e gaés %ﬁhbmddtsz)qrﬁl sti,n of 50
mrvIOTrl s e[ﬂewl%%naﬁ\!!ﬂﬁ V ?’?]zinﬂf Wé/ activa BYHI]"%
activat efyg; ﬁ{é?ﬂﬁfeﬁi% Wiglrékeat p&éed%@vﬁﬁ‘ A SERATON BoHsist, aq?oﬁcﬂ?i%t BSA in

(APMR) foOr h at 37 [err]C " The enzyne vvas dialyzed a nst t.he samne
buf f tMMP-Z acumnenm&ier for 1 migss oﬁxtegslve aghing): orThe

Mcrolab AT Plus: The of| I assay. was r robotical |y
e o plRye R CoRenrakdd g, CagoR csaﬂﬁfqr X caagemm also

to: (1) ?Qéﬂréitbhl dmlwa SolptHd® cbias %%f 8l1% 'BSA isbRitiors Gk QUIMIP-20hdtivation"d 2
2.5 MM s solutlon of the inhibitor in 100% DVSGO  (2) distribute

subst r at buffer fendomiy., followed by, iwashingwith H20,hen MMB12 a@#vqsm buffer)

Subs oquentith e RuEps CRokibd 5, Fochbertngfhortpile i Plig ehfifm®S5ls

aut ob@t i dilhited by 750015 timed eheorigiralvelurhepwithi MIMB-2eactivetivh buffer.

point, rem xing the diluted inhibitors, and beginning the reaction by
addltlon of enzyne. In this way, aII MVWP assays were done using the

\S/\la) ”88} 22 Hé’ﬁﬁatﬁ'h' ¢f Hafan Recombinant Pro-gelatinase B (MMP-9): ' 31

PCT/ US97/ 1996duman RecombinanyBro:MMB-9oempndecombinant mgglaﬁne%ﬁaﬂt(pmr

th | tgmﬁs

exgl Itoa'?l on at g?%ﬁv%ﬁa o ekg?ZfaS?]Na %ﬁék‘/{w ﬁegr We gal n set AWBEAJ
Buf f 85 s: Chem., 264, mwvzzibr(waa)rwasmessed &Jfﬂlerfl.(ll’vkﬁgﬂ*t fortn isings 2
t est d P218 b ate f th | t
assay we %%?A%Pm? iR esrepfiin ShaeRt o THed pioraieyilk Was " Brifia Wi ©
consi st i Iiﬁeﬂmﬁs%\:eviﬁdsl y desétibed by MSpHibbs) @Bteil)JnBioll Chent., 260,02498R)0 at

pH 6.5 w 0 CaCl [err], 150 mM Nad , 0. 005 %BI‘IJ-3 and 1% DMSO,
10 ds: . MWP Mcrofluororretrlc Profiling Assay. The

assay was donegpdsfoR oy ImMaMPBLS : Pro- 1 M\gﬂ' ﬁ%}'ﬂiLMz/P% ﬁn[mﬂi’M aChVi on

approximately 0.5 to 8 nM of activate

pl at €9, Mfmcpnsxsangaﬂl"@ mivhiTis @b PH 6ide 150 mM Na€l, ImmMaGaanmle .005%
froma B Wik ey by sabahaeyvi 168 An-PrumePhliinbrin aeoiate
concent r {APMIA) ifor BI%h at 37 °C. The enzyme was dialyzed agamst the same buffer to
remove APMA.
Instrumentation: _
25 Hamilton Microlab AT Plus®. The MMP-profiling assay was performed

robotically using a Hamilton MicroLab AT Plus®. The Hamilton was programmed
to: (1) serially dilute up to 11 potential inhibitors automatically using a 2.5 mM stock
solution of the inhibitor in 100% DMSO; (2) distribute substrate followed by
inhibitor into a 96-well Cytofluor plate; and (3) add a single enzyme to the plate
30 with mixing to start the reaction. Subsequent plates for each additional enzyme

were prepared automatically by beginning the program at the substrate addition
point, remixing the diluted inhibitors, and beginning the reaction by addition of
enzyme. In this way, all MMP assays were done using the same inhibitor dilutions.
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assay. Initially, the instrunent delivered various anmounts of .

m cr of | uoronetric reaction buffer (MRB) to a 96-tube rack of 1 niL-

Mar sh di wo osime4e3eibes. The i nstrument picked up 20 [ erpdtrossvmofidot or
(2.5 MY and nmixed it with buffer in row A of 20 the Marsh rack, resultrng
in a 50 [err]M.inhibitor concentratron The inhibitors were

seriall'y di| uthillipare Cytoflyon IIpFol mmbeh%thsmlmwmdrmaﬁm

sanple r

assay, mﬁ@ﬁ%"é&“’f’%ﬁm‘ﬁp I nhi |tor In @gf e%ﬁk%ig{,\ls"ﬁ? t hr oug

The i nst thegain set@b88i st ri but ed 107 [err]L of P218 to a single 96 weII
Cyt of | uo&tcrot iter plate. The instrunent re-m xed 25 and | oaded 14.5
[err]L o 188t ed conmpound fromrows Ato Gin the Marsh rack to the

cor r espondi ng Mirrefluororhdigic nReaction t Buffed MRB) Roﬁhldtionpr of etest dedrhpoun

"background” To this ed 39. err L, of m crofl uor o tr| C
react i on SHEYMEs Fﬂdpp/%% stratewafar ug‘ R83aN |V5?Fe\/\é’§a‘gaé?t ed

by addi ngnipoflébidrheteic ! BéactiRRA OBuEfel e mn)eremuﬁ t & 8Gpti M t BN nal
enzynme concentratron) froma BSA-treated reagent 30 Feservoir to _each _well,

excl udi ngnorphaling)ethanesulfonie agdMRP) at pll 6 Swith M CaClp, 130 eMINaClas
pretreat %.BS Tris at pH 7.5 containing 150 mM - NadCl
for 1 h ﬁ&od%ﬁ’%@iﬁr@&s ol | oned by extensive washing with H20, and

drying at roomtenp.) 32

WO 98/ 22&3&1@1& PCT/ US97/ 19960
After ad Sand mi xi ng of the enzyne, the pI ate was covered and

i ncubated for WFMG?MH&P}@M dgr;%y VWS doReSwitR o Bfal PR1BNe
sane manner by begi nning the” Ham |t vvrththe di stribution of
P218 congeatration of & KNG appzeximately %Batp va@@veye MMB (g MMP

i ate. st @Bl (pidld and WA rﬁ‘ﬁr@@%@éﬁ%@ﬁ’% A Thch
di st r1l5butmkr5mwar Phadaphs bAStairinéd o Bl filtfe @ 3 1%onipounds okl &0,

prior to covering and incubati©o Cerr] Determ atronrn

M cr of | uck-2maM stock{108% IPMIBD)Jerkt-times the fmbcompomd s@ntm;\trartnonﬁ/ara p| ed
Sovoral PR MallSYhe ihetfikng P XA MIhBRART BF miciuGRirfet o™
si mul tanemasﬂnyn bw&éypmttor ah%-rtubmrramhsofd;lt ﬁﬂ;nl\é[iarsh dﬂ;anhtubesg The
concentratl 0 r UOLEescen

b tfmen pisked S BG WL IAnRiE B 4R Mo RBte! iy broER BT G TA
ggﬁ)?ﬁmgtg ﬂrnetlhlfai'dgEra&cn presultinglity'a 564Ms inhibitor aoﬁfdrufaht ohl Ehblm!ﬁbliﬂ)trs OYven:'tc-fz
L Bl b i o e e e,

i nhi bi ti ogshti¥ed 9QDMS(D?3ﬂarfﬂ{e "’ hly?OweRs i #h Q§b%y0fw}§d1 tesuldted. in
0.1, 0.02,0.005 and”0.001 [err]M Li near egressron anal ysi s of percent

i nhi bi t i ono ihibiter in columy 1, newsi A dhrough Eht The iinstrament; gaen distdbuted 107
I err] V)i'll.. ¥EP218% a single 96-well Cytofluor microtiter plate. The instrument re-mixed

25 and loaded 14.5 pL of diluted compound from rows A to G in the Marsh rack to the
corresponding rows in the microtiter plate. (Row H fepresented the “background”
row. To this was added 39.5 pL. of microfluorometric reaction buffer in place of
drug or enzyme.) The reaction was started by adding 25 pL of the appropriate
enzyme (at 5.86-times the final enzyme concentration) from a BSA-treated reagent

30 reservoir to each well, excluding the Row H, the ”background” row. (The enzyme

“ reservoir was pretreated with 1% BSA in 50 mM Tris at pH 7.5 containing 150 mM
Na(l for 1 h at room temperature, followed by extensive washing with H20, and

drying at room temp.)
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25 30 . 33 VO .

987 22436 PCT/ US97/ 19960 . Profiling
Assay Dat W25t ai n Conpounds of the Invention CT/US97/19960
Table 5 MWP-Profiling Data. All I C[err] values are expressed as

nM 5 - H# . . _ -9 .2 or
Cont 1 ol Corrpou‘rﬁter addffin” and F‘(‘fgﬁ ]ofltaygrgp?ym]e%ﬁ Plate ngs covered and
193 49ihcubated f6r 25 mim) at 37[%C.r | Additional enzymes weéreStested in lthe same

3.0 Qa.m'le%rf)} beginning the Hamilton program with the distribution of P218 .
substrate to the microtiter plate, followed by re-mixing and distribution of the drug -
5 from the same Marsh rack to the microtiter plate. The second (or third, etc.) MMP
to be tested was then distributed from a reagent rack to the microtiter plate with
mixing, prior to covering and incubation. '

IC50 Determination in Microfluorometric Assay: Data ‘generated on the

'Cytofluor II was copied from an exported “.CSV” file to a master Excel spreadsheet.
10 Data from several different MMPs (one 96-well plate per MMP) were calculated
simultaneously. The percent inhibition was determined for each drug concentration
by comparing the amount of hydrolysis (fluorescence units generated over 25
minutes of hydrolysis) of wells containing compound with the “enzyme only” wells
in column 1. Following subtraction of background, the percent inhibition was
15 calculated as: . ,
((Control values - Treated Values)/ Control Values) x 100
Percent inhibitions were determined for inhibitor concentrations of 5, 1, 0.5,
0.1, 0.02, 0.005 and 0.001 uM. Linear regression analysis of percent inhibition versus
log inhibitor concentration was used to obtain IC5( values. o
20
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369 46 Profiling p) 3 MdsS Of hE s

di astereomers 3 and 4 may be reversed, as the stereochem stry at the
carbon atom bearing the hydroxyl group has not been det er m ned. 5

Gt her enbodi nents of the invention wil ITeﬂﬂeSpparent to the skilled in the
art froma consi hi s t|on or ticg,of - the

i nvention discl ose&&f’hg#é?ﬁmliaﬁa éﬁﬂ% smsF"PJF%S%‘E ‘cati on and
exanpkes be considered as exerrpl ary only, with the true scope and spirit
of the invention being |nd|cated
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the follow'ng clains.

35 ' WD 98/ 22436 _
PCT/ US97WOP822436 VE CLAI M 1. A conpound havi ng nBECTUR/19960
nmet al | oprotease inhibitory activity and the general formula [err]

| D 1200 369 46

4y second eluting o

* The example numbers of diastereomers 3 and 4 may be reversed, as the
stereochemistry at the carbon atom bearing the hydroxyl group has not been
determined. o -

5 Other embodiments of the invention will be apparent to the skilled in the art
from a consideration of this specification or practice of the invention disclosed
herein. It is intended that the specification and examples be considered as -
exemplary only, with the true scope and spirit of the invention being indicated by
the following claims. |



5 wher ei n: ' *T—n—s—#ar—phaknﬁeeut I cal | y-acceptabl e

substituent group; mis.0 or an-

i nteger @o dBdass mml mu)ﬁ!&ﬂlm mllo el LReHUsy719960

A and G are both CH err]; A i1s a chem cal
bond and Gis CHerr]; or Ais CHor N and
Gis CHV\&E\GZLAIM Ais connectedto G by a ring-formng |inkage
of formula ] [«

Qis ac eni cA BRRPU }l?rv“té @%%dglg&ho})g&g@ﬁ@w é‘lrﬂy‘g]const Cute
l'i nki ng at onsgeneral formula resulting in formation of a ring which

I ncl udes A, said ring-formng I I nkage, and G

with the provisos that }CHz)m R‘he sum of n plus the total
nunber of linking atons in said 25 ring-formng |linkage is an

i nteger of from1l to 4; and t he number of

heteroatons in said ri is Opoiy 1; OH (QHZ)" Rlerr] is:
*aryl of 6-10 carbon pr b_],é_fchﬂ aryl group is phenyl, then x
is 1 O%, / \ / Co H _ . 36

*het eroaryl conpri ghipg 4-9 carbons and at 'éist one N, O or S

het er pat om *aryl -substituted al kenyl wherein the aryl portion
contans 6- 10 WHETBHKs and the al kenyl portion contains 2-5
carbons; 5 Tmaphami&éﬁﬂéﬂl;&hc&p%ﬂéhuﬁsiﬁuéﬂ\ wip; wherei n the heteroaryl
portion conprises -9 carbons and at least one N, O or S

het er oat om aXdSOh®& @i Zieny| portion contains 2-5 carbons;

*aryl -substit %10% %qﬁ{ggpgﬁ_,p the aryl portion contains 6-10 car bons

and the alkyny portion cohtains 2-5 carbons; 10
*het er oar yl| - sobistO anit;@d al kynyl wherein the het eroaryl . portion
corrprlbses 4-98ci‘§\re?ons and at l-east one N, O or S heteroarom and the

A and G are both CH, ;
or _
A is a chemical bond and G is CH,;
or
15 | AisCHorN;and
GisCH;and
A is connected to G by a ring-forming linkage of formula:
(CH2)0-3(Q)(CHp)o-3 ; wherein
Qs a chemical bond, S, or O; and
20 : C, S, and O constitute linking atoms;
resulting in formation of a ring which includes A, said ring-forming
linkage, and G;
with the provisos that
the sum of n plus the total number of linking atoms in said
25 ring-forming linkage is an integer of from 1 to 4; and
the number of heteroatoms in said ring is 0 or 1;
Rl is: | |
*aryl of 6-10 carbons, provided that if this aryl group is phenyl, then x is 1
or2;
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al kynyl portion contains - w S: © *N-pht hal i m doyl ;

IRE% g %3&2%2223: g::g u,.H"m“"' *N- (1, 8 PCT/US97/19960

napht hal enedi car boxi m doyl ) ; *N-i ndol oyl ;
*N-(2-pyrrol odi i

*N- mal ei mi doyl : "Riierbaryl °°mPf§5‘P‘§/ ?%?%&F\S”'a@dd%*' ied? ong N, O a%|§|

*am do; : heteroa"ten'ur et hane; *a urea,;

nonaromati ¢ subgti tut d.o bst.i | t ted cl.e contajni and
connected thr ou% %éf‘ Haﬂige‘}x} t{ Olaﬁﬂﬁqrbﬁ%ﬂ‘ a@*"og‘%g carbons
*an amno; and and the alkenyl poréBhQ:‘oﬂaﬂmQZ@éa&BoﬁQ .
represents [err] 37

VO 99 22436 *heteraryl-substituted alkenyl wherein the heteroaryl portion compnses '

PCT/ US97/ 19960 rl.i
varyl of 610 <29 carbons and at least one K &) br ! §he§?¥°?t°r%hf‘§}fl the alk s?’ng

4-9 carbons and p,ctrtlbamtamemﬁc@bons,

het t 5 he rtion
contains 612 cam@r@bgnanedauwnﬂwheremyﬂw 1 pBR chntaiis 618 ctBhe

cont al ns 1-4 Cal’ﬁﬁhﬁ]e lportlon contams2-5 carbons; *heteroaryl -al kyl
wherein the aryl, ort i 0 ris - car bons
and | east onéDnK “gnag%t@ oa?’é‘ﬁﬁ‘&hd whereift cythe heteroaryl portion

portion contain r h t
- when Zis Q %Ralogrl lg%ﬁegg?g%&ﬁ)se&g? ka; Ilg%seto‘%{/@(ﬁm %o °§§ f}@feg%%lﬁ%} A4 the

termnated with kportionrcontaing|2-5 carbons; aryl or heteroaryl
portions of any ‘N—phtﬂ?alﬂnﬂfoyﬂ err] groups optionally bearing

*N-(1,2-naphthalenedicarboximidoyl); .
15 " *N-(2,3-naphthalenedicarboximidoyl);
*N-(1 ,8-naphthalened1carbo>unudoyl),
*N-indoloyl;
© *N-(2-pyrrolodinonyl);
*N-succinimidoyl;
20 *N—maleimidoyl;
*3-hydantoinyl;
*1,24-urazolyl;
*amido;
*a urethane;
25 | *a urea; |
*a nonaromatic substituted or unsubstituted heterocycle containing and
connected through a N atom, and comprising one additional O or S;
*an amino; and
*ZR8 in which
30 Z represents

0 0
s, | \VZ

L —S~o ! _S~ °F —O0—
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15 up to two subsUtu€rrts~se4—ee—t—e-d4mm¢he group coensi sti ng of
-(CH err])[err]C(Rerr])(Rerr]) [err]CR[err] -

-(CH errwgesmhss_ err], (CH[err] ' PCT/US97/19960
(CH[err])[err]S(O)[err]R[err] err]N(R[err])[err]

(CH[err])[err]N(R[erris)[err]
-(CH err])[err] N(RlerRPISCOR[ err], OC(R[err])[err]O I n which both oxygen

atons are . o r}(ﬂiﬁr’t’f‘? ?I?)the aryl ring, _
-(CH err])[err]COR[err], ¥X f9OMPi coN(R[err])[err], 20
-(CHerr])[err]Cqerr] R[*héfelroary(l%hqmdﬁ\geﬂ:mc&msemd at Rakpeas N, OHe: S

-CFlerr], NdJerr], -CN, Rlerr], in V\/mchylso- 4,
Rlerr] represents H or IW*‘&‘PW/I of 1 4 carbon atons; and
Rlerrk represents |ower =aiuiiy?fwherbirt l S¥tion contains 6-12 carbons and
sai d %orrpound being a m xture”of di astereo , or the single 25

di ast er eomer whi ch has tﬂxgaygdacmommnmnsﬂréemboa&mmw of the
di ast er eomers constituti rg]i%, r eé!_;gQ
or a pharmaceutically- ac*lglgt%% 2 #&Rer eof . ; Bl ”gﬁftmnrhcom Frlg%sun%i'gof

claim1 wherein carbonsﬁand atibast one N, O, or S heterogtom &hdl ¢he Jalkyind

38 d _conpound having the fornula
[err] o Whergqrgmgcontamslﬁ Ib g‘npd Rlerr] are as defined in
cl ai qp1. mﬂmthT@@lﬁgm@qngt of claim 2 wher ein mis 0, 1, or
2; and '

- when Z is O, R8 may also be alkyleneoxy or polyalkyleneoxy
terminated with H, alkyl, or phenyl;

aryl or heteroaryl portions of any of the T or R groups optionally bearing

15 up to two substituents selected from the group consisting of '
{(CH2)yCR11)(R12)0H, -(CH2)yOR1!, -(CH2)ySR1], -(CH2)yS(O)R1Y,
-(CH2)yS(O)22R11, -(CH2)ySO2N(R11), (CH2)yN(R11),
-(CH2)yN(R11)COR12, -OC(R11)20- in which both oxygen atoms are
connected to the aryl ring, -(CH2)yCOR11, —(CHz)yCON (R11y,

20 -(CH2)yCO2R11, -(CH)yOCOR11, -halogen, -CHO, -CF3, -NO2, -CN, and -
R12, in which y is 0 - 4; R11 represents H or lower alkyl of 1-4 carbon atoms;

and R12 represents lower alkyl of 1-4 carbon atoms;

said compound being a mixture of diastereomers, or the single
25 diastereomer which has the greater MMP inhibitory activity of the
diastereomers constituting said mixture of diastereomers;

or a pharmaceutically-acceptable salt thereof.

30 2 The compound of claim 1 wherein
Ais CHy;
Gis CHp; and
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when mis 0, Rerr] is [erT] [err]

torh "l ANl R e
whéer ef n 3 of

T is hal ogen or rr] 1-6 carbons or benzyl;
x is 1; 20 Om|500r2; 39
WO 98/ 22436 !
PCT/ US97/ 1996¢nid compound havingrthenform@la Rl err] i s
[err] or [err] when mis 1R[err] S
[err] or [err] | }PHz)—h
— =\ OH H
C—CHp— 62"
4 —CHoa—
A / \ / H 2 \COQH
wherein
5 T, x, m, and R1 are as defined in claim 1.
3.  ‘The compound of claim 2 wherein

mis 0,1, or2;and

whenmisQ, Rlis

OH
O T
10

whenmis1,Rlis

- - oH
/, ) )
—@C(O)N(Csz)z ; _<\_—:\ C(O)N(Csz)z

o o
- /pH
—N oo —N | O}
o Z
o . o

whenmis?2,Rlis

O -

‘/~\

15
4. The compound of claim 3 wherein
T is halogen or OR6 wherein R0 is alky! of 1-6 carbons or benzyl;
xis1;
20 misOor2;
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5. A conpound of claim2 having the nane

RN 2

anoic acid; 10

N

4- (4- chlorophenyl)phenyl] 4- hydroxy 2- [ (4- hydroxyphenyl) -t hi onmet hyl ] -
ut anoi ¢ aci dwhenmis 0, R1lis
4- (4-chl orophenyl ) phenyl ] - 4- hydroxy 2- (3 phenylpropyl)butan0|c aci d;
ph

t

- [

t

- [

[ 4- (4-chl oropheny -4- hydr -'2‘ . 3 N, N- di et hyl car bamoyl ) -
enyl et hyl ] but anoi 5 or -

-[4- (4-pentyl oxyphenyl )pireényl | - 4- hydr L 2 ( 3apdienyl! propyl ) but anoi c
[

- [

[

[

> 1

o

(4- benzywhepndadi Rbiseny! | - 4- hydr oxy- 2- ( 3- phenyl pr opy! ) but anoi ¢

(4- chI orophenyyl ]- 4 hi@‘g (2- pht hal i m doet hyl ) but anoi ¢ aci d.
: The conYouid. of %&I ai erein nis 0 or 1;and
Ais CHor N, and Gis and 25 A is.connected to G by
arirg-formng |inkage of fornula: :

(CHE)(rarro]sgﬁ{jrh(gél%&&g&éri%%gt@g%? Qis a chem cal bond,

ute |inki ng at ons;

resulting in M&r(didﬂmophenyh)phmyﬂﬂdtydmxyﬂd@enylmmmyﬂwmait agid;

o

d;
4-
d;
4-

N B -hQJ -b-'O -h-bU-hCT'_'-b-U'I

o 1

| i nkage, 30 and, (3 . 40
WO 9 8‘/922 436 [2S, 4.1&-4-[4-(4-chlorophenyl)phenyl]-thgmgdﬂxfgﬁlébmmethyl)- '
fﬁi d corrp](c)und havi Pﬁﬁd@ﬁci@dﬂm a [er][]I k t W th thg provi sos t hat

e sum of n us ot a er..o nki 0 in said. rjng-
formithg | nka cgﬁoqomi@exﬁpgb yu-&ﬂlné&wﬁ[@rhyr?mxyp enyl)- tiuomﬂgyﬂu mber
of heteroat ons |n Eﬁ&é;@dxs 0 or 1; T, x, m and R err] being
as defined in claim

4-[4-(4-clﬂorophenyl)phenyl]—4-hydroxy—2—(3-pheny1propyl)butan01c acid;
4-[4-(4-chlorophenyl)phenyl]-4-hydroxy—2-[2-(3-N ,N-d1ethylcarbamoy1)-
phenylethyl]butanoic acid;
15 4-[4-(4-pentyloxyphenyl)phenyl]-4—hydroxy-'2_-(3—pheny1propy1)butanoic
acid; -
4-[4-(4-benzyloxyphenyl)phenyl]-4-hydroxy-2-(3-phenylpropyl)butanoic
acid; '
4-[4-(4-chlorophenyl)phenyl}-4-hydroxy-2-(2-phthalimidoethyl)butanoic acid.
20 :
6. The compound of claim 1 wherein
nis0or1;and
AisCHor N; and
GisCH;and
25 A is connected to G by a ring-forming hnkage of formula:
(CH2)p-3(Q)(CH2)p-3 ; wherein
Qis a chemical bond, S, or O; and
C, S, and O constitute linking atoms;
resulting in formation of a ring which includes A, said ring-forming linkage,
30 and G;
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7. The cornpound of claim6 wherein 10 nis O; Ais CH

Q'is a chem cal bond; and said ring-formng |inkage is.
- CI—I[errﬂV?Pé‘iz?'i36 and sai d conpound having the f RCE(UEST19960
[err] . The conpound of claim 7 wherein T is hal ogen or

wh I b b I s 1,
CR[err] melrgffi% o&ﬂgﬁla@}mﬁthgffmﬁl ﬁ1a|rso(r)]S Clé{er(ra]nz?/s [err] >

41 L2 98/22 5 OzH
PCT/ US97/ 19960 AN m| s ' erGhLscHheIaA— (CH)eR! O A
s\ amel '

conpound of claim g
with the provisos that

H2)o.3(Q)(CH2)o3

the sum of n plus the total number of linking atoms in said ring-
5 forming linkage is an integer of from 1 to 4; and
the number of heteroatoms in said ring is 0 or 1;

T, x, m, and R1 being as defined in claim 1. T

7. The corilp0und of claim 6 wherein . Hm"c[ m’!’ "!” ”'!' ” Im |

10 nisQ;
Ais CH;
Qs a chemical bond; and
said ring-forming linkage is -(CHp)2- ; and

said compound having the formula

== QH  coM
(Mx

H (CHo)p-R!
15
8. -The compound of claim 7 wherein
T is halogen or ORS wherein R6 is alkyl of 1-6 carbons or benzyl;
xis1;
20 misOor1;and
when mis 0,Rlis

=\ OH
A
-s -s
- 0
s
\_¥co,CHs 7°COaCH; .

;and

4]



5 X .
trans-5-[ (4-(4-chl orophenyl)phenyl) hydroxynet hyl ] -trans-2-pheny] t hi o-
cycl open xylic acid;

trans- SW%&%K;I or ophenyl ) phenyl ) hydr oxynet hyl ] - ci s- 2-( 21-’(:rr'lr‘3,%J %7413?60
car bonyl - phenyl t hi 0) cycl opent anecar boxyl i ¢ aci d; and
trans-5-[ (4- (4vien lglrigngmgg ) phenyl ) hydr oxynet hyl ] -trans-2-p 1
met hyl cycl opent anecar boxyl i ¢ aci d. 10. A pharnaceujy jtion
conprising a conpoundQf claim1 and a Q ar mcmmmllrmm,um,l
acceptable carrier. 1) ] A pharmaceut i sition*conp ungse '8
conpound of claim2—agd a or phattgce ‘i | y acceptable carrier.
12. A pharmaceutical §oABQs#¥i on conpri si ound. of .claim6 and a
pharmaceutical ly accepabl e carrier. 20 13. A method for treating a

matri x metal | oprot eas@ nedi at ed condi tion Pn a - - mammal to achieve
an effect, conprising adm nistering to said mamal an ' anount of

a conpoupd of claiml ich.s effective to treat said condition. 25 14.
The nethdd of Arcirotad e oA Rt AR o huran, 18 The

met hogl of cl altfﬁn&-%—[@&(@hlbmphdnﬁi)ﬁheﬁylolsydwxyﬁ\e Yl]%r@fz-phéﬁﬁmh'bhrl tis,
rheumatoid arthritis, septic arthrjtis, periodontal disease, corneal

ul ceration, cyclopgptanecarloxglic acidyr ysnal aortic di sease, dystrophobic

epi der nol ysi s t}:u,l,lslg)F@.(moropggngyﬁﬁgﬂmj\%fyﬁﬁhgg.&&ﬂ(Q.f,h@m& ory

responses, osteopentas medi a s activity, tenpero
mandi bul ar j oi nt dicegnyl-phenylhjoicyclopentanecarbexylit acid; and t he nervous

Chriilbge | os RTINS torRER Db B R iR OGN G s 2ophalippios

42 10 WO 98/ ZRdihfylcyclopentanecarboxylic acid. : :

PCT/ US97/ 19960 t hronbosi s from at heroscl eroti c plaque rupture;

or inproved birth control; ... and said amount of .a ¢coppound of claim -
1is effdltive Pharmaceiical rompasition fomprising a cmpgindoat el 1 rAnd B

met al | opr ot easharia é@ﬁ&]llyad&@#tablé‘é‘drﬁ@/. to achieve said effect.

5 16. Aslﬂrrgt hog of preparing a conpound of formula

[err]
11. A pharmaceutical composition comprising a compound of claim 2 and a

pharmaceutically acceptable carrier.

12. A pharmaceutical composition comprising a compound of claim 6 and a

pharmaceutically acceptable carrier.
20 . '
13. A method for treating a matrix metalloprotease-mediated condition in a

mammal to achieve an effect, comprising administering to said mammal an
amount of a compound of claim 1 which is effective to treat said condition.

25 14. The method of claim 13 wherein said mammal is a human.

15.. The method of claim 13 wherein said effect is: alleviation of osteoarthritis, -
rheumatoid arthritis, septic arthritis, periodontal disease, corneal ulceration,
proteinuria, aneurysmal aortic disease, dystrophobic epidermolysis bullosa,

30 conditions leading to inflammatory responses, osteopenias mediated by
MMP activity, tempero mandibular joint disease, or demyelating diseases of
the nervous system; retardation of tumor metastasis or degenerative
cartilage loss following traumatic joint injury; reduction of coronary
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conpri si ng: reducing to a hydroxyl group the ketone carbonyl
conpound of formul a [err]
wherei nWO 9822486 n, A, m and Rerr] are as defined in cl gdpndsdri9960
43 _ .
thrombosis from atherosclerotic plaque rupture; or improved birth control;
- and said amount of a compound of claim 1 is effective to inhibit the activity
of at least one matrix metalloprotease in said mammal, thereby to achieve
said effect.
5
16. A method of preparing a compound of formula
et R
A
N\
oH (GHah
. ¢—a—c2"
4 —G—g
A / H \co 2|..|
(M«
comprising:
reducing to a hydroxyl group the ketone carbonyl in a compound of formula
/(,CHg)m-H"
A
N
o (CHa)n
. C—g-cH
X 4 “CO,H
10 (Mx .

wherein T, x, G, n, A, m, and R1 are as defined in claim 1.

KRR AR
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