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O~\V.RaHO-ty |l XSR' "R~22 8 JUL 2(~3 PGI/US00/ 01865 Publications
di scl osi ng ~3-sul fonam de- hydroxamate i nhibitors of MWs and/or TACE in
whi ch the carbon al pha to the hydroxami c acid has been joigedULn208 5 ring
to the sul fonam de nitrogen) as shown bel ow) include U W&W}
5,753, 653, VWB&Hiller national publications W9633172, W9 . 09827069,
W9808815, W9808822, W9808823, W9808825, W9834918) W9808827, Levin,
et. al. Bioorg. & Med Chem Letters 1998, 8, 2657 and Pikul) et. al. J.
Med. Chem 1998, 41, 3568. /Ar HON N1 H 18- The patent applications

DE19, 542, 189- Al ) W9718194, and EP803505 di scl ose additional exanples of
Cy: ]icc sul Ijonam' @t%&wﬁﬁonhwraaﬂiyfx);eeiéﬁde@w ﬂhhiaﬁ&;wdlrhstdbs'c?ibaﬁﬁe"l‘!\??gm 5
sul f onani de- con{,ai ni r L NO~i S ed to .a.aram r. et eroaromatic
ring. ~Ar R Anaf‘%?ﬂjégfgfe{: nGirgens ¢ ﬂ‘gg@ffgs't’ﬁ%ﬁo%ﬁ?m nic acid amde
hydr oxami ¢ 20 aci d NvP$ EABEEd nhatbsmall gjoleskie niphibitore b bTACEewsulst thavee thoel ow,
whi ch have beenpdi'én?iﬁi AsrCeaifle W BlA=bNLLURALE QAR PARAJuER T PMieWDIB9]BP3. ~3
HO.N N~1~ HR R2. ,lta WD 00/ 44711 -4 5 2 8 JUL 2003 PCT'éJiﬁ(e)Ol_O,l%S
Sul f onani de BEIS 3 KMo Ry AT s Rolecwes g PeRuidiciAnd Repidedie RBich ng
group) as shownsutfet from bivavalabiienandi phaimesadnano p\dblefsi Intadditiat.intang bf these
application 980 ) HS = 2R . i ._QpJ : l,Ss

i nvention to présl%dg&aﬁoﬁf o‘ﬁ%@%&%&émﬁ?%%%%laﬁg% e ?E(jpr'oxam c
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aryl) is para- selist joindipaid iclifical tHalDSE IMMP eshitdksy[S¥kp, 1998, 33497208 Long
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assay and/ or sehighly desirpble yesrthepwrument Thigs éisasserspatasiticussadaboier ef ore be used
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U. S. patents 5.455238. 53506.2+2. 5.552.419, 5,770,624. 5.804.593 and
20 5.817.822 as well as Europezn rpaten: application EP606,046A1 and WIPO
international publicaucns WO9600214 znd WO9722587 disclose non-pepude
inhibitors of matrix metzlloproteinzses andsor TACE of which the aryl sulfonamide
hydroxamic acid shown below. in wiuch 1 carbon separates the hydroxamic ac:d and
the sulfonamide nitrogsr. is represeptanve. Additional publications disclosing
sulfonamide based MMP innibitors which are varants of the sulfcnamide-
hydroxamate shown below. or the 2zalogous sulfonamide-carboxylates. are Eurcpean
patent applications EP-757037-Al and EP-757984-Al1 and WIPO mtemanonai

la

publicanons WO9535275. WOO333276. WO09627583, WO09719068, WO 27174
WO09745402. WO9807697. and WO9831664. WO09833768. WO9839313.

30 W09839329. W(0O9842€59 and W(O9I843963. The discovery of this rype ¢f MMP
inhibitor is further detailzd by MacPrarson. <1 al. in J. Med. Chem.. (19970, 0. 2523
and Tamura. er. al. in J. Med Cher~. 1995 41, 640.



carbons; wherein 25 Xis SO~ or -P(OR 0; Y is 5-1U nenbered heteroaryl
ring having from 1-3 heteroatons selected fromN, NR9) S and O phenyl or
napht hyl ; vvith the provi so that X and Z may not be bonded p@ gmiegggnt atom;
of Y, Zis or S WO 00/ 44711 -$ R, is hydrog

1-b carbon ‘3’90%4"h6and R, are each, independently, hydr oggﬁng%m%ll yI; 2 8
JUL 2003 PCT/USOO 01865 R, is hydrogen al kyl of 1-6 carbon atons) al kenyl
of 2-6 carbon atons, al kynyl of 2-6 car bora atons, cycl oal kyl of 3-6 carbon
atons, a $-7 S nenbered heteroaryl having~1-3 het eroatons sel ected fromN)
NR9, S and O a $-7 nenbered heterocycloal kyl ha ng 1 or 2 heteroatons .
selected fromN, NRg, S and O or phenyl; 9drogen) al kyl of 1-6
carbon atons, cycloal kyl of 3-6 cggp r/'u\;% m; phenyl; 10 R ois al kyl of
1-6 carbon atons) cycl oal kyl of 3-6 Narponse 5, phenyl or $ 7 menbered
het eroaryl, having 1-3 heteroatons sel @gtﬁﬁzfrom N) NR9, Sand G R' and

R, = are, independently) hydrogen, al kyl of 1-6 carbon atons, cycloal kyl of
3-6 carbon atoms, a $-7 nenbered heteroaryl having 1-3 het er oat ons 15

sel ected fromN, NF&)bhsn@n@l @CI%IWﬁmﬁn@d-hhémmycinbwmw dfiaMMBs 1 or

2 heteroatons fro t he .0 lonal
doubl e bond reﬁ}dé%'%(g% "bk/"mfﬁq“ %ongﬂ ﬁqg%%est%if é‘?@h ad’%ﬁa%“eeﬂﬁ%m

t oget her wisth ﬁﬁ@t@&fe@ﬂﬂ&na&:ﬁdd\mtﬁb@eﬁ he;shw:e balbtvaﬁki&ﬁﬁ!l): .08. np@en"é smssmﬂbered
saturated or unsaturated nono or |r¥§ 6@ n gtl onally fused to 20
one of a $to Wﬁ@nb’é‘%eé‘éi’“@%lur%bgﬂa su Q {&d %31% 748834y | §3708%- 7
memnber ed heter%%bsh«'svwxggsbsﬁzmmpmmlsmxdmmg?s N%s»s ggnd O a

5-7 nenbered heterocycf havi ng 1 2 heteroatoms sel ected from N,

NRg, S and O) béwimae tdrBtnarprt Ky Med. |¢fg€§l~ Lewerr19%h &, #657, andRjkulhex alniJt Medhe
carbons to V\hlgpenghgy&ay]e%%t&t ached forma $-10
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The patent applications DE19,542,189-A1, W09718194, and EP803505
disclose additional examples of cylic sulfonamides as MMP and/or TACE inhibitors.
In this case the sulfonamide-containing ring is fused to a aromatic or heteroaromatic
15 ring.

Analogous to the sulfonamides are the phosphinic acid amide hydroxamic
20 acid MMP/TACE inhibitors, exemplified by the structure below, which have been
disclosed in WIPO international publication WO9808853.
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25 nmenbered saturated or unsaturated nono- or bicyclic heterocycl oal kyl
havi ng 1-2 heteroatons selected fromN) NR~, S and O optionally fused to
one of a $-7 nenbered nono or bi-cyclic heteroaryl having 1-32 8ater2ig® ons
sel ected frogmddAR?) S and O a $-7 nenbered saturated or g¢rambsbRésd
cycl oal kyl ring or a phenyl or napthyl ring; 30 the dotted |line represents
an optional double bond; and n = 0-2; or a pharmaceutically acceptable salt
t her eof . 2 8 JUL 2003 WD 00144711 -6 PCINS00/01865 Preferred conpounds of
this invention include conpounds of swcture B wherein X is SO . Mre
preferred conmpounds of this invention include conmpounds of structure B
wherein X is SO~ and Y is a phenyl ring substituted at the 1- and
4-positions by X 5 @fihnémide MPAITAYE iﬁm%'&ﬁ}{%ﬁxﬁ&{ 5%&@&%@ cﬁélmﬁ{g S

Y nenyl

i nvention include conmpounds .of structure erein X 1s , Y IS @

ring substitut &Vt astnﬁ@wi'- gea\‘i’l‘ﬂ' Ea‘i?og?et"i g‘ﬁé%?;?‘ Xng NIP@ iteraaiongl; Ippligationny z
i s oxygen. More8@3iés.erred conpounds of this invention include conpounds of
structure B wherein X is S02,Y is a phenyl ring substituted at the 1-
and 4-positions by X and Z, -respectively, Z '; oxygen and R6 and R, are
hydrogen. More preferred conpounds, of f3hjfs iFventi on include conpounds of
swcture B wherein Xis SO Y is ai'p? [ %su,bﬁaituted at the 1- and
4-positions by X and Z, respectivel 0X é)én, R6 andR, are hydrogen
and Rg is -CH-OH or nethyl. 15 Stilg Rspirgf erred conpounds of the
present invention are ( I R 2R -2-( { [4 (2-Butynyl oxy)phenyl]sul fonyl }
(met hyl ) am no] - N- hydr oxycycl ohexanecarboxamde; ( 1 R 2R -2-( {

[ 4- (2- But ynyl oxy) pHeisydr] shjtdt @fiyhis )invention ke Nréwids avyy Guiforambdex aneptauspidnian de;

20 3-({ [4-(2-B WA 1\{[ I ' - ?, r 1 des. 3-(
{ [4-(2- But%,ny%gg(y ,%hﬁx%?gslﬁafag]rﬁ‘;ﬁ ﬁ?)#&%w&% ﬁ% ¥%§E§%{r}o@}@?ﬁggh ef’ém de;
( 1 R 2S)L0-[phosphinyd %Yéuiﬁ prrp1sBRsHyBed With 2 sybstiterag butynghmeisty-oxiapyeRasdfiey cl o
pent anecar boxagthéteamine or sulfide. These compounds provide enhanced levels of inhibition of the
activity of TACE in vitro and in a cellular assay and/or selectivty over MMP-1. These

compounds may therefore be used in the treatment of diseases mediated by TNF.

15 SUMMARY OF THE INVENTION

The TACE and MMP inhibiting ortho-sulfonamido hydroxamic acids of the

present invention are represented by the formula:

Rs
Rs N
X X R
Z 11
R Re
B

20
where the C(=0)NHOH moiety and the -NR,- moiety are bonded to adjacent
carbons;
wherein

25 X is SO, or -P(O)R;

Y is 5-10 membered heteroaryl ring having from 1-3 heteroatoms selected
from N, NR,, S and O, phenyl or naphthyl; with the proviso that X and Z may
not be bonded to adjacent atoms of Y;

Z is O,NH, CH, or S;



25 ( L R 2S)-2-[ { [4-(2-Butynyl oxy)phenyl]sul fonyl ) (nmethyl) am no]
N- hydroxy cycl opentanecarboxam de; (G s)-2-[ {
[ 4- (2- but ynyl oxy) phenyl ] sul fonyl } am no)-N-hydroxycycl ohexapg sfar bgpyamn de;
(G s)-2-1{ [4-(2-burynyl oxy)phenyl]sul fonyl } (nmethyl) am ngl= xy 30
oo T S
]

cycl ohexane de; WO 00/44711 ( 1 R 2R, 3S, 4R -(

[ 4- (2- but ynyl oxy) phenyl ] sul fonyl ) am no)- Nnydroxybicyclo [2. 2.1

hept ane- 2-carboxam de: and ( 1 R) 2R 3S, 4R -(GC s)-3-( {

[ 4- (2- but ynyl oxy) phenyl ] sul fonyl )~ (nethyt) am no)-N hydroxybicycl o
[2.2.1] heptane-2-carboxamde. 5 10 15 Heteroaryl, as used throughout, is a
5-10 nmenber ed nono- Re#s Bidrqeen ok alkylof InG,carben ateBi%: 1- 3 het er oat oms sel ect ed

fromN, NR9) S and @ | i r 2003 PC T/ USOCO 01865
~ .~~~ K Kﬁkadr?e%]e@?{c}" ipiEpeBB S, w&é{g,e%lé 'ﬂédukylir RO R9 K KEN, or K
N, , N N wherein KR,is hyfrogerQabky! 8f ki¢arkon atonksy dikendrof 24 dagionafonts, 6 car bon
atons) cycl oal kyl of 3-6 e ferred t er qak yl

rings include pyrrole, flﬁ'@gﬁr?a%?%?%%agﬁédﬁea?gnb@p?@g%yp%@r?%ﬁfgq%%,gmg %ﬁjazi ne,
pyrazine, tsiazole, pyramemdredfiegttcastd@aving dthhaemohemsistledzdfrém N, N2 ol e,

oxazol e, indol e, isoindole) bepzofuran, benzothi ophene, quinoline
i soqui nol i ne) qui noxal i né‘?a Qut g‘éz‘ﬁ?’?'?fé?d Wﬁ@t@‘?@%@ﬁé‘}’% ,I]géggptgr,oa&ms

benzi m dazol e, benzot hi aggdeld PN, NRFMFPO, MsheAgnzoxazol e. Heteroaryl
groups of the present invention may optionally be nono- or di 20

substituted. Heter oByighydrogen, akyl ok carbpe ptomse exaleallkyd of3% cabon lomsntier ed
saturated or unsaturated lﬁ,pp or bi-cyclic ring having 1 or 2 heteroatons
selected from WO 00/ 44Y g 2 8 JUL 2003 PGINS00/ 01865

10 R,,is alkyl of 1-6 carbon atoms, cycloalkyl of 3-6 carbon atoms, phenyl, or 5-

7 membered heteroaryl, having 1-3 heteroatoms selected from N, NR,,
S and O;
R,, and R, are, independently, hydrogen, alkyl of 1-6 carbon atoms,
cycloalkyl of 3-6 carbon atoms, a 5-7 membered heteroaryl having 1-3 heteroatoms
15 selected from N, NR,, S and O, a 5-7 membered heterocycloalkyl having 1 or 2
heteroatoms selected from N, NR,, S and O, or phenyl, and the optional double bond
represented by the dotted line is present; or
R,, and R,, together with the carbons to which they are attached, form a 5-10
membered saturated or unsaturated mono or bicyclic alkyl ring optionally fused to
20 one of a 5 to 7 membered saturated or unsaturated cycloalkyl ring, a 5-7 membered
heteroaryl having 1-3 heteroatoms selected from N, NR,, S and O, a 5-7 membered
heterocycloalkyl having 1 or 2 heteroatoms selected from N, NR,, S and O, phenyl or
napthyl rings; or
R,, and R,,, together with the carbons to which they are attached form a 5-10
25 membered saturated or unsaturated mono- or bicyclic heterocycloalkyl having 1-2
heteroatoms selected from N, NR,, S and O, optionally fused to one of a 5-7
membered mono or bi-cyclic heteroaryl having 1-3 heteroatoms selected from N,
NR,, S and O, a 5-7 membered saturated or unsaturated cycloalkyl ring or a phenyl or
napthyl ring;
30 the dotted line represents an optional double bond;

and n = 0-2; or a pharmaceutically acceptable salt thereof.



N,y NR ; S or O Heterocycloal kyl ri ngs of the present invention are
preferably selected fromMM, Ra n - "N~ ~. MM~ MMor_' ~NR4 ~
MNNRa 5 10 15 20 wherein Mis NR) Oor Sand R is hydrog%ﬂ)Jl&-lﬂiﬁB of
1-6 carbon ycI oal kyI of 3-6 carbon atons, phenyl, ngnphs

het er oaryl , a}g(@“ﬂq -CONR=R, ) - SO-NR=R, or -CCRZ. Prefgg,\nr{/lrneg(szl5
heterocycloalkyl rings |nclude pi peri di ne, piperazine, norpholine,

t et rahydropyran) tetrahydrofuran or pyrrolidine. Heterocycl oal kyl groups of
the present invention may optionally be mofo- or disubstitut ed. Aryl, as
used herein refers to phenyl or naphthyl which optionally be nono-,

di- or tri-substitubPeferred meo‘ﬁldﬁé’rfy‘hls RV EHOpI mcg‘rﬁ@ CB@PPV%era?fWWf@ &l ude
both straight chaid, &Sis\WR).! as branched moieties. Al kyl) alkenyl, alkynyl,
and cycl oal kyl "groups may *be unsubstituted (carbons bonded to hydrogen or
ot her carbons in t hMarhgrefeoed comppunds ofnthis ipeentiongaclade qmlhgpuadsb@tsutuumaad

| oal kyl b
et o ol Or o ndR R 3 TG0 S e PR e P bone pee
cycl oal kyl gr ou@@zrmﬂ;wﬁeelyl cycl oheptane and adamantyl . Hal ogen neans

brom ne, chlorine) fluorine, and iodine, WO 00144711 -9 2 8 Jut- 2003
PCT/ US00/ 01865 Sui t Mare PS‘EfBET?‘? eQrRpAUadsQf ‘&WPVCWéP%WomP&PW of S&rlukférryl

al kynyl, and ¢ %Ereny X HeR)a ey 3ng sti¥kinded tttﬁélltﬂldr@é&gﬁﬂsb <¥la

1-6 car bon at ons Z- 6 ‘car’bon”at ons, kyny carbon atoms)
cycl ocal kyl of Z3:e@p®awblynam3mxyg® - CN, CCRD) perfluoroal kyl of 5 1-4

carbon atons, -O pegtl yor aa rbon t ONB S
“OPO(OR, ) ORs, - PQ( o&éf:")‘ﬁ pre Eff{@ S‘S °de? PorioR ‘“d‘é‘}S’oﬁ"mp%’&asl%f &’R%r‘
-N~(cl ~) ~ai0NRz B wMi‘Em(X'rs soyxial enﬁﬁhﬂ%muted\@ihe i-N(nB%—ﬁf@an by X and
-NR_CONR2R3, . - NR=C( =NR, ) NR' R - NRZC( =N @I;&S?; .

NR=C( =NR, ) N( C=&) TesRectvelyn £rip pkygey an %é df%&eP azol 5yl , - SOZNHCN,

- SO2NHOONR2R, , - phenyore @?&Bﬁw&amma@srmhwm@énnbﬁtzﬁmey&h%u@élof sth&anRi n
-NIR, may forma pyrrolidine) piperidine, norpholine, thionorpholine,

oxazol i di ne) t Biwhestindf ire SQutr s adhemyil iag sWispBited-atikg 1-and ¥spasitiens by Xeandi ng:;

R and R a7 9ol OGCPRICE LY e K O hyR 18 PR o7

het erocycl @l kyl; R, is hydrogen al kyI of 1-6 carbon atons, cycloal kyl of

3-6 carbon atons) 2 napht h ~R' - CONLR,
-S02NLR, or - ) gﬂﬁ |§f%fr C°§éf"? t% %‘B‘éﬁ#‘ aﬁrf’(h%'?%& 4 oal kyl)
groups of the PIBS@HS'ldxp)tﬁ)@hylmlfbﬂ}@i(md@L l)huino?-whméxybﬁ ﬁeeﬁl:xemba;kdﬁﬁhe of

1-6 carbon atons, 2/C| oal 0% on 25 ato F% napht hyl ,
heteroaryl and het eflde ({IiﬁfKZ'BVWBHO’éY)H’Eﬁ“&]?“l{%‘MUa‘F’H@) hydrexysyelesne’
substituent w b, ,{:L%I%,g{@sr gnation each of those substituents may be the

same or di fferent 30 Phar naceutically acceptable salts can be fornmed from
organi c and0 i nor ganB-é{(dc@dBulymdﬁx)@mﬁﬂﬂ@fomdéi!mmo) Prhydraxypropanamddd; ¢,

citric, tartaric, _53'.(2ff40(293u[§:m§)ﬁ)en%ﬁ[)ﬁﬁ) (methyl) amino)-N-hydroxypropan-

amide;

(1R, 28)-2-[{[4-(2-Butynyloxy)phenyl]sulfonyl }amino)-N-hydroxycyclo-
pentanecarboxamide;
25 (1R, 2S)-2-[{[4-(2-Butynyloxy)phenyl)sulfonyl} (methyl) amino} N-hydroxy-
cyclopentanecarboxamide;
(Cis)-2-[{[4-(2-butynyloxy)phenyl]jsulfonyl }amino)-N-hydroxycyclohexane-
carboxamide;
(Cis)-2-[{[4-(2-butynyloxy)phenyl]sulfonyl} (methyl) amino]-N-hydroxy-

30 cyclohexanecarboxamide;



WO 00/ 44711 -10 2 8 JuL 2g13 PCTNS00/ 01865 nmal onic, nmandelic, malic)

pht hali ¢c) hydrochloric, hydrobrom c) phosphoric, nitric, sulfuric,

met ha, nesul f oni ¢c) napht hai enesul foni ¢, benzenesul f oni c) tolgqngmyuugnlc
canphorsulfgwy ?d simlarly known acceptable acids whenpar ﬂﬁﬁﬁ@d of
this |nvent|on con ains a basic noiety. Salts may al so be rorne from
organic and 5 inorganic bases, preferably alkali nmetal salts, for exanple,
sodiunm) lithiunm) or potassium when a co und of this invention contains
an acidic noiety. The conpounds of this invention may contain an asynmetric

carbon atom and sone of th of this invention may contain one or
more asymmetric centlBs éR ?54%'8{;8 ﬁas(ﬁjr(@@umngl@xx)ahwﬂkeléﬂn Jagta)N-and
di ast er eomer s. pybyBicERVD.219 h%tﬁﬁ@ﬂkarb@%ﬁ@é ak stereochem stry, the
present invention i'nclfudes such Ftlca i soners and di astereoners; as well

as the raceni ¢ and {1Bs3Rv&H 4R¢(Gis Bdbfér(ﬂd?@lmnylopﬂpbeﬂallawiﬂmsl}s(tnmded) Soners;

as well as oth si. rs and pharnaceuti cal | y
accept abl e sal sm% Igrd?&y?[cy{ilg?%géiﬂﬂ?tﬁe? at%‘%gdegeoptlcal i soner,
including di astereomer and enantiomer, or stereoisomer may have favorabl e
15 properties Qver the other. Thus when di scl osi ng and_cl ai m ng the

i nvention, whefe %Wé"ﬂla?éé‘ﬁ?dcthm"ﬂ‘?ﬂle‘sl"‘é 1§ aembsgedmonor o Q’CE‘FIH%EF‘P%/haV‘ng
contenpl at ed tfaeh 1b®hdicropioing aéledtsdfromaN, chhidimgmteaé?drﬁﬁsﬁfwéﬁblﬁnd

enanti onmers) or stereoisoners substantially free of the other are disclosed
and clainmed as well. The co oun of th| i nvention arg shown to i nhi bit
the enzynes MWP-1) 20 MWP- -a eni he (TACE) and
are therefore useful int rea t hri ot BumpsAet ast asi s,

ti ssue ul ceration, abnormal wound heal i ng) peri odont al 'di sease, gr aft
rejection, insulin resistance) bone disease and HV infection. In

particul ar, the conpound i nv Non prgvilde en | evel s of
inhibition of the activi CE iN_vitro aqd Nn cel rhlﬁssay and/ or
enhanced 25 selectivity over »1 andNare thull particula uséful in the

treatment of diseases nediated by TNF. Accordi ngl y this in®ention provides

a process for preparing c oun- of fornula,l, as defined above, which
conpri ses one of the foI reac compou rmul a V: 2
8 JUL 2003 WO 00/44711 ~—~ , ' ,

K

CQ.“@O,@.N 0

N
10
wherein K is NR,, O or S and R, is hydrogen, alkyl of 1-6 carbon atoms,
cycloalkyl of 3-6 carbon atoms, or phenyl. Preferred heteroaryl rings
include pyrrole, furan, thiophene, pyridine, pyrimidine, pyridazine,
pyrazine, triazole, pyrazole, imidazole, isothiazole, thiazole, isoxazole,
15 oxazole, indole, isoindole, benzofuran, benzothiophene, quinoline,
isoquinoline, quinoxaline, quinazoline, benzotriazole, indazole,
benzimidazole, benzothiazole, benzisoxazole, and benzoxazole.
Heteroaryl groups of the present invention may optionally be mono- or di-
substituted.
20
Heterocycloalkyl as used herein refers to a 5 to 10 membered saturated

or unsaturated mono or bi-cyclic ring having 1 or 2 heteroatoms selected from



R~ Rs R~~ R~2 PCTNS00/ 01865 wherein Rs R6, R, Re) and R" R Z, X) Y, Z and
the dotted line are defined above, and Qis OH or a reactive derivative
thereof, w th hydroxylamne to give a corresponding 5 conpoung gfjyf oppgul a
B; b) deprotectinﬂha conmpound of forrmula VI: RB RS O\\ N o%/l\g X Z R7
R6 R~ ~ R-¥QW#% Wherein RS R6, R, R, R" Rz) X, Y, Z an ¥ ed 1ine
are defined above, and R o 10 is a suitable protecting group such as
t-butyl, benzyl, and trialkylsilyl, to give a correspondi ng conpound of
formula B c) resolving a mxture (e.g. reﬁ:errate) of optically active

i somers of a conpound of fornula B to isolate one enantioner or

di ast er eormrer subst ¥nlNRalS of Q. Haterpgycloalkybrings ofdhepresentrintvention pig praferallier s;: 1
S d) acidifying a dgsideegypound of fornula B with a pharmaceutical ly
acceptable acid to give a pharmaceutically acceptable salt. Wth regards to
process a) the reaction can be carried out by processes known in the art
e.g. by reaction of the acid chloride reactiye derivative with

hydr oxyl ami ne. 20 Re | of profﬁng gr g xs illustrated by process
b) can be carried oul_ by process own i : t to provide the
hydroxanic acid. WthMegard to pr ?ess c) standard separation techni ques
may be used to isolate 25 particular enantioneric or diastereoneric fotTns.

For exanple a race m Xt ure nay WO 00/ 44711 -12 ZMB JUL Z003
PCT/ US00/ 01865 be gonéerted tg a E’ﬁxture \\ Opt i caIn{? ctive
M'h' nanti onefg”of“a "resol ving

0

di ast er eoi soners by yacti‘on sin F\A

agent' (for exanple by diastereoneric salt” formation or formation of a
coval ent bond). The resulting m xture of optically tive di astereoisoners

may be separated by ndard ,T‘L\jni gues ,ﬁé\j crys i sation or
. or
‘ N
\—NR ' M- N N
4 R4
5 wherein M is NR,, O or S and R, is hydrogen, alkyl of 1-6 carbon

atoms, cycloalkyl of 3-6 carbon atoms, phenyl, naphthyl, heteroaryl, -
S(O).R,, -COOR,, -CONR,R,, -SO,NR,R, or -COR,. Preferred
heterocycloalkyl rings include piperidine, piperazine, morpholine,
tetrahydropyran, tetrahydrofuran or pyrrolidine. Heterocycloalkyl

10 groups of the present invention may optionally be mono- or di-
substituted.

Ary], as used herein refers 10 phenyl or naphthyl which may, optionally be
mono-, di- or tri-substituted.

15
Alkyl, alkenyl, alkynyl, and perfluoroalkyl include both straight chain as well

as branched moieties. Alkyl, alkenyl, alkynyl, and cycloalkyl groups may be
unsubstituted (carbons bonded to hydrogen, or other carbons in the chain or ring) or
may be mono- or poly-substituted. Cycloalkyl groups may be mono or bicyclic.
20 Examples of monocyclic cycloalkyl groups include cyclopentyl and cyclohexyl.
Examples of bicyclic cycloalkyl groups include bicycloheptane and adamantyl.

Halogen means bromine, chlorine, fluorine, and iodine.



5. chr oimat ogr aphy) and i ndividual optically active diastereoi sonmers then
treated to renove the "resolving agent' thereby rel easing the single
enantionmer of the conpound of the invention. Chiral chronptgoggianig (using a

chiral support) eluent or ion pairing agent) nmay al so be par at e
enant i omerV@ ¥4t ires directly. 10 The conpounds of formﬂ%‘?‘%oh‘gg@%e

isolated in the formof a salt of a pharmaceutically acceptable acid e.qg.
an organic or inorganic acid by treatnment with an acid such as descri bed
above. The invention is further directed%t o a process for nmaking compounds
of 15 structure B involving one or nore reactions as follows: 1) alkylating
a conpound of f or rAsitable , substimergs| of arylsdieteatasylt hadkdpf alkén@l,. alkynyl, and SO-H

20 into a conpound of for Ny R s~H Al .2 eact i,n C ound of
formula Il above, or a%ﬂ%ﬁr‘mg‘bﬁig‘ft&@ H%‘Eﬁ‘b‘}e,d ‘\‘Kn')h?'{‘?g%f"@lllﬁ)'gro?ﬁé‘sto%ﬁmagent
SﬁCh ﬁs t hi onyl cm ori gtbmssilalkeﬁﬁstbﬂ ih-Glrl‘iaﬁboaCzit_dlhs,Oaﬂ.ﬂj'r}yll dfm-e[]éaﬁitﬁﬁn #oms,
phosphorus pentachl oride, or, other hal ogenating agents such as

fl uorosul fonic acid or CY‘WP‘@hW of)g‘é_rﬁa@@"g@"&’ _ Efgﬂ’d'quzf B‘?rﬂHPfeﬁ.’aJIkV]_ of wo
00/4471 1513 Rs R SOLY éalnbonvmhgl-o-phm&rel&mryomacﬁsm@ﬁm sétbxg%g;',g-r 28

JUL 2003 PC T/US00/018!>5 The resultant sulfonyl chloride, fluor
brom de, may be f urt herS(EdmR.efQPEHOB,)OR:.cPOfOPRAB, i-@E(OINR,Baz6XOIR,OR,,

benzot hi azol i de deri vat ) e [ -triazol yl , jm -yl or
benzotri azol yl, by reaé¢¢$§§1’t #{E@Oﬁ%&!ﬁ’d!ﬁﬁgﬁﬂ)éz,@ﬂ; ][L]ﬁw%ggﬂl’ e‘?‘%ﬁb&ygfol e or
benzotriazol e, respectigyeNRRRONOR-NEISTR,, aVRCONRIR! i ned above. The

i nvention is still further directed to a process for making conpounds of 10

structure B invol ving dWNR.GFNRONER.eNB:GCEARINESOGRIRows: 1 ) al kyl ating
phenol , g a sal t or S RRUERKEJIRCLOIR R, Ns,REEBROUNENBIS IR, WifhadY.s-
‘ yl, -SO,NHCN, -SO;NHCONR R,, phenyl, naphthyl, heteroaryl or
heterocycloalkyl;

wherein -NR,R, may form a pymolidine, piperidine, morpholine,

thiomorpholine, oxazolidine, thiazolidine, pyrazolidine, piperazine, or
15 azetidine ring;

R, and R, are each, independently, hydrogen, alkyl of 1-6 carbon atoms,
cycloalkyl of 3-6 carbon atoms, phenyl, naphthyl, heteroaryl or
heterocycloalkyl;

R, is hydrogen, alkyl of 1-6 carbon atoms, cycloalkyl of 3-6 carbon atoms,

20  phenyl, naphthyl, heteroaryl, -S(O),R,, -COOR,, -CONR,R,, -SO,NR,R, or -COR, ;

and n is 0-2.

Suitable substituents of heterocycloalkyl groups of the present invention
include, but are not limited to alkyl of 1-6 carbon atoms, cycloalkyl of 3-6 carbon

25  atoms, phenyl, naphthyl, heteroaryl and heterocycloalkyl.

When a moiety contains more than one substituent with the same designation

each of those substituents may be the same or different.

30 Pharmaceutically acceptable salts can be formed from organic and inorganic

acids, for example, acetic, propionic, lactic, citric, tartaric, succinic, fumaric, maleic,



R~ ~~RB IV 15 2) reacting a conpound of formula |V above) or a salt or

sol vate thereof with chlorosulfonic acid to prepare a conpound of formula
Il above. Particularly preferred internedi ates are conpound gh{f nul ae 1|
and 111, with the proviso that R6 is not hydrogen. 20 The |2S1§ Ligdqa
conpounds wah gui@figpar ed usi ng conventional techni ques knowect/osthose skill ed
in the art of organic synthesis. The starting materials used in preparing

t he conpounds of the invention are known, made by known nethods or are
comrercially available. 25 Those skillegdg.n the art will recognize that
certain reactions are best carried out when other potentially reactive

functionalit 1 e i Kk . 4711 . 2003
PCT/ US00/ 01832’?%%%%?’2%“?@&' %@s pRORHG, ﬁ%"’ﬁ%‘%%’éc.\’/\fﬂa‘(gf)&eb‘}%'@e PPé‘i’@?‘.‘% n“éHé:h d/ or

i ncreasi ng t bdfuyicelmethdnesubfoniop andphdralenésulfonics Eendenestlfssc, s kilhdneshifonici he art
may use protectin oups., Ex | es of these protectjng grou ieties may
be found i n FmANPregRnandoSTmalarly Kngping accepEIE 4615w b6t 8 FOmPRURY, O i

Synt hesi s") fvendedi édniins 4 Bdic M\Si_egy &ahoRay BMBY B mkd fF@ﬁﬁQ)Tr%a‘.t‘xﬁ: andle
chain functionalities on amno acid starting nmaterials are preferably

protected? Tinorgapisdbasesl RRSTably gikabi metaltsaliy fproexpmpler segiymnr tithinm.aer
reaction is é{)\?ﬁ@ﬂn{ QVhteHQ§8mE&5r{d &thé@?‘{]eﬂgoﬁééntﬁﬂgarpﬁé?ﬁegﬁti)& | the nature of
ro y car boXy

the function grodp to be ecte roxy, am no, , etc.), the
structure and st dbhd ¢ompooidstdfehimirventibremay cowtaiolantakgmmetstcatbortom andpar t

and the reaction nditions, 1 en preparing or.elaborating conpounds of
The | nvent | ofPoRk AnPHEPaRTYs Of it B BeY hoblish oD 1 dnpie R TBi o
skilled in thaued ind REPMisZhvd Fad 105 ofisdal isefREsSardibfiareombRg White Bioway epar ed
before, after or concomtant with construction of the ring. For clarity,

subst i t ubtht s Wihous LIEBPeEt §Q) SLaReRFBEISEY, Jhe tATRSENY inyentisn: iBeIA cheoptical 15

bel ow. Thos.eisﬁllﬁlt:xjs L6 dlaBtelebReRT 4s W Lstﬁm@?&gﬁiic,zﬁldtljafﬁlvédb@nzﬁ%ﬂdélﬁcaggguﬂr der of

h)
the synthetic steps presented nmay be varied for the plrpose o I'm zing
the formati oR anfl St $terecisomarsinasswell as nther mixtutascod. thd Rearkd, 8 rsexemisomesscand

conmpounds of the_ inventian [ repared accor.di 0 to Schene 1 by
conver i ng. aphepissRyaRy eesbre, S48 BERRPIFS: REOG Lot O, Bpiia) iinet
g
corr espondi nfhch@ing dhkwefebmier candarhamiontke, odr steicofsemet i gy | Kavai fdvoablkui t abl e
pepti de coupling reagent) followed by.reaction with hydroxy]am pe to give
1. "o i [T SPISPHRQVEGURSHIED NV MhRB Cifclasbg g eldming e myentiosnivbin e 3
wherein R 0 jaserictmmtin lid d3€104ad] it fsh £18AMKY k&itbniplaid @ws&m%ésti&ﬁhk&néms king
group may then be deprotected by 25 known met hods to provide the hydroxanic
acid 1. including diastereomers and enantiomers, or stereoisomers substantially free of the
other are disclosed and claimed as well.
The compounds of this invention are shown to inhibit the enzymes MMP-1,
20 MMP-9, MMP-13 and TNF-a converting enzyme (TACE) and are therefore useful in
the treatment of arthritis, tumor metastasis, tissue ulceration, abnormal wound
healing, periodontal disease, graft rejection, insulin resistance, bone disease and HIV
infection. In particular, the compounds of the invention provide enhanced levels of
inhibition of the activity of TACE in vitro and in cellular assay and/or enhanced
25  selectivity over MMP-1 and are thus particularly useful in the treatment of diseases

mediated by TNF.

Accordingly this invention provides a process for preparing compounds of formula 1,
as defined above, which comprises one of the following:

30 a) reacting a compound of formula V:



WO 00/.44711 -15 Schene 1: RN, ~ Z. ~r HOp Ra 2 8 JUL 2003 PGINS00/ 01865 i
1~1. ~ R7 RBOOHRs 3 RS~Z R~ HOH p Re 1 Carboxylic acids 2 mag2 be E&Jgpared
as shown in Schene 2. Amino acid S 10 derivative 4) in whi che & G

hydr ogen or i.tabl e carboxylic acid protecting group,

sul f onyl at e‘gsgﬁlwamsphor yl ated by reacting with corrpoundsng?”?ﬁoo\lf?ﬁ%?%h Jis
a suitable leaving group including, but not limted to chlorine. The N-H
conmpound 6 may then be allrylated with R,_f] and a base such as potassium
carbonate or sodiumhydride in a polar aptotic solvent such as acetone)

N, N- di met hyl f or mam de (DMA, or J:Eetrahydr ofuran (THF) to provi de sul fonam de
7. Conpound 7 is also avail abl €% hrough di ref.(;st rgaction of 5 with an
N-substituted am no acid derivat \e, 8. Conwg 7 into the carboxylic
acid is performed by acid, base hWdrol wais~"Br.qyher  met hod consistent with
the choice of protecting group Rao “the présence of a carbon-carbon
triple bond. 15 2 8 JUL 2003 WRDG 44711 PRTY U 01865 -16 Scheme 2: R
sJI I H~ Rf1 H5R | ~1 s 6 RS r R~ RBHs Qt~ "' RIOa R400 X
Il Rs T 8 2 Methods of preparation of suffpnylating agents 5 are shown in
Schenme 3. S Thus, sulfonic acid salts 9, ere ZR o is a hydroxy, thiol or
substituted amnhereimBj Bt R, FayandR,aRkyK.aY o and the dotted linecare defingyl abdwss and) i s a
sui tabl e | eavi C I I r iflate to
give 11 Acot i R SERralEN: BRiReBEL S eyl Bie Btk «Homblachiidh
they may bé syompemdzfdotmulkBpwn net hods by

b) deprotecting a compound of formula VI:

Rs O
\ N NHOR
\ J N 30
Z
R? Re R11 Ry
(VD

wherein R, R, R,, R,, R, R,,, X, Y, Z and the dotted line are defined above, and R,
10 is a suitable protecting group such as t-butyl, benzyl, and trialkylsilyl, to give a
corresponding compound of formula B
c) resolving a mixture (e.g. racemate) of optically active isomers of a compound
of formula B to isolate one enantiomer or diastereomer substantially free of the other
enantiomer or diastereomers;
15 d) acidifying a basic compound of formula B with a pharmaceutically acceptable

acid to give a pharmaceutically acceptable salt.

With regards to process a) the reaction can be carried out by processes known in the
art e.g. by reaction of the acid chloride reactive derivative with hydroxylamine.

20
Removal of protecting groups, as illustrated by process b) can be carried out by

processes known in the art to provide the hydroxamic acid.

With regard to process c) standard separation techniques may be used to isolate

25  particular enantiomeric or diastereomeric forms. For example a racemic mixture may



those.skilled in the art. The sulfonic acid salts 11 may be converted into
the 10 correspondi ng sul fonyl chloride or other sulfonyl at gg‘)ﬁ‘e%&h 5 by
known net hods, such as reaction with oxalyl chloride or agent
conpat i bl eveioe/7subst i tuents R6) R, and R8 and the acetyl EﬁEI.USOO/Ol“S
Alternatively) the disulfide 12 nay be converted into di acetylene 13 by
reaction with conpounds 10) foll owed by reduction of the disulfide bond to
provi de the anal ogous thiols which may bg¢2converted into 5 by known 15

met hods. Al kyl ation of the phenol, thiophenol, aniline or protected aniline

14 with 10 t geGiohfertad th @ hkoRe ob% plieast adﬁmevulﬁster&moﬁfe&sw fr@dah&n 36inda

provi de sul fonic acids 16 which are readily converted Into wth oxal yl
chl oride or singld @nandemyentos a ‘regolging ULSCBOOQ’OV\@X@@PMMSlldlaSLﬂGIP@QJS@@/ 01865

Thi ophenol f

I ophencl S o AR AY Pt ) 3RS BRL IR oL oHF e,

f ol | owed by alaschadoisomens mk}ebs tsd:ﬁammtd: bg cstahdafil teanhqmse (3g. B@sﬁﬂBZuwg&Nw J
10 R ~- ~- 50 R 13 HSRS - HZH 17 18 ~ZRso f. 14 5 Rs

R ~I SO3Nd 8 Cﬁ?"%a‘%ﬁap% s indfyydus Iy, actepdipseracisomesotign treated to

remove the ‘resolving agent' thereby releasing the single enantiomer of the
compound of the invention. Chiral chromatography (using a chiral support, eluent or

ion pairing agent) may also be used to separate enantiomeric mixtures directly.

10 The compounds of formula B may be isolated in the form of a salt of a
.pharmaceutically acceptable acid e.g. an organic or inorganic acid by treatment with

an acid such as described above.

The invention is further directed to a process for making compounds of
15  structure B involving one or more reactions as follows:

1) alkylating a compound of formula I, or a salt or solvate thereof,

HO__ ~ l
\ . T .
SOzH
I
20  into a compound of formula H

Re

R
I SO3H
Rg ]

2) reacting a compound of formula IT above, or a salt or solvate thereof, with a
chlorinating agent such as thionyl chloride, chlorosulfonic acid, oxalyl chloride,
25  phosphorus pentachloride, or other halogenating agents such as fluorosulfonic acid or

thionyl bromide to a compound of formula IIT:



R8 t0 --~ ~ ~ ~ R7 15 The phosphorus contai ni ng anal ogs of 8 may be
prepared using simlar nethodol ogy, as shown in Schene 4. WO 00/ 44711 -18
z Schene 4: RRsi YRRs Z1 I I I ~RoRs 28 ,lut. 2ar§8PgU'|_N$Q]9/01865 4
i 8l~~2 R/ 1 | RAO~R-o Rs A7 ~ZRso i , ~ | S~~~ O] a ~R~ 0
A O The aceMA¥#tllsi de chain may al so be appended after sﬁq’b’ﬁwoa\% on or 5
phosphoryl ation of the am no acid derivative, as shown in Scheme 5. Thus)
the amino acid derivatives 4 and 8 can be sul fonyl ated or phosphoryl at ed

Wi th conpounds 20, where ZRso is hydroxy -b¥ protected hydroxy) thiol or
amne, and, if necessary, alkylated with R J as in Scheme 2, to give 21.
Renmoval of the R o masking group to 2 and subsequent aI kyl ati on of
the resulting phenol) thiol or am 0 10 provides 7. In the case
where ZRso is equal to OH, no deprotl %ép is required to give 22.

WD 00/ 44711 Scherme 5: 0 1) 20 4 2)'FR5J 8 - L 8 JUL 2003 PCTNS00/ 01865

Rs i

wherein J is fluorine, bromine, chlorine.

The resultant sulfonyl chloride, fluoride or bromide, may be further converted
5  into triazolide, imidazolide or benzothiazolide derivatives, where J is 1,2,4-triazolyl,
imidazol-yl or benzotriazolyl, by reacting the compound with 1,2,4-triazole,

imidazole or benzotriazole, respectively. R,, R, and R, are as defined above.

The invention is still further directed to a process for making compounds of
10  structure B involving one or more reactions as follows:

1) alkylating phenol, or a salt or solvate thereof, into a compound of formula I'V:

R‘5>RL:—RB

v

15 2) reacting a compound of formula IV above, or a salt or solvate thereof with

chlorosulfonic acid to prepare a compound of formula II above.

Particularly preferred intermediates are compounds of formulae II and HI,
with the proviso that R, is not hydrogen.

20
The invention compounds are prepared using conventional techniques known
to those skilled in the art of organic synthesis. The starting materials used in
preparing the compounds of the invention are known, made by known methods or are
commercially available.
25 Those skilled in the art will recognize that certain reactions are best carried

out when other potentially reactive functionality on the molecule is masked or



" ZRSo 20 RgpO A 21 Deprotect r RS , ZH,, 10 Raoo A 22 5 10 The
propargylic am ne anal ogs of 7 can be synthesized as shown in Schene 6
starting fromthe am no acid derivatives 4 and/or 8. Sulfonyl atiop_or
phosphoryl ation with para-nitro aryl conpound 23, for exan?%JUL

4-ni t r obenmewMrflonyl chloride, followed by al kyl ati on wi PRTHEW/§6, 4)
using a base such as potassium carbonate or sodium hydride in DMF provides
24. Reduction of the nitro noiety with hydrogen and pal |l adi um on carbon,
tin chloride or other known nethod to gisé-aniline 25 and subsequent

al kylation with 10 then provides 7. Aniline 25 may be derivatized wth a
sui tabl e ni tr paséctda; Giue @voidigg PnGesirhbls Wide rasctiond dhdrsy Gitidaging!the yieldifure 26
prior to alkylation with 1 subse_ﬁlégnt deprotection after the al kylation
step. WD 00Feagtom Toshjs gpd,dhqse skillgg)in the jagt maypse protectipg groyps( Examplespl Ra| A

24 1) Reduce theks proddiiis grsupNHSieRe® niayNoeXfound in N W~ Gredhe, B 8. MAvRfs 26 10
~) 10 7 2) Deprotett g %’L 2003 PGI US007 01865 23 8 Acetyl enf c

derivatives 7 'Buotec esigt, 2 uBdidor.ohuride ®) Sensi Nemeadi | y

prepared fro ' | d [ ' . [or 8 reaction with
fluoraryl é6fnyt§ggs %g\ﬁnﬁl‘%i % c%’%ﬁ{e f%#ﬂxggegcg{]nen m%facs)%estz}rﬁ%rq\ﬂ%naésf 7 in
the presence pfefa@atipngeoweted) Hee aesdi wnd kjisice df protedting rEpslgsdfdayL pavdyulat hi ol ,
or am no grouEﬂa‘('HZR,o where R a k@sa Sui table grot ect | ngégrou ) in a polar
aprotic sol veFRacUQicls Kuovise thase s IByﬁ"Bea&é’c‘ depepfisgpR dBe pature,pt & can
then be al kyl ajngdonit broupQothe MR6RMEE ShydrolQMRAS QPR &) heZSuctiiif Z | S
sul fur, mght also be acconplished with NazS, KZS, NaSH or KS(C=S)CEt. The
fluorine of 2%ability of|they medecle s whichdhe snbstifwentis pamaed the reantipr gendifans: t he

pr opar gyl i(? derivative 29, where Zis O S or NH in the presence of a base

such as sodi um hydride, to give 7 directly.
When preparing or elaborating compounds of the invention containing aryl,

YOS Irolp

heteroaryl or heterocyclic rings, those skilled in the art recognize that substituents on

that ring may be prepared before, after or concomitant with construction of the ring.

For clarity, substituents on such rings have been omitted from the schemes herein
15  below.

Those skilled in the art will recognize that the nature and order of the
synthetic steps presented may be varied for the purpose of optimizing the formation
of the compounds of the invention.

The hydroxamic acid compounds of the invention, 1, are prepared according

20  to Scheme 1 by converting a carboxylic acid, 2 wherein A = R,, and R,,, into the
corresponding acid chloride or anhydride, or by reacting it with a suitable peptide
coupling reagent, followed by reaction with hydroxylamine to give 1, or with a
protected hydroxylar}\ine derivative to give 3. Compounds 3, wherein R,; is a t-butyl,
benzyl, trialkylsilyl or other suitable masking group may then be deprotected by

25  known methods to provide the hydroxamic acid 1.



WO 00/ 44711 Scheme 7: 4 F 1) JX ~1 26 Z2) ~0.~ Ra R~ 29 R8 2 B JUL 203
PCTNS00101865 -21 0 ~s ~ F N X ~ R0 A 27 26 8 1) HZR~- Base 2) Deprotect O
s ~ZH 7 R~0 A 28 5 Conpound 7, wherein Z is a mnethyl ene 9 gu i2§]3
avai l abl e V‘l’ﬁoﬁ?‘ 113S shown in Scheme 8. Benzylic brom natigey O%Eéw th

N- br onmosuccl ni &e in a chlorinated hydrocarbon sol vent provides brom de
31. This is followed by displacenent of the bromde with the appropriate
propynyl cuprate to provide sul fonam de % WO 00/ 44711 -22 Schene 8: 2 8
JUL 2003 PCTNS00/ 01865 HsCi R~ i CH3 1) 10N XJ R X4 y) R~ A30 0 ~
~1 CHzBr N, X""'- R ~0 A 31 Conpounds of the invention can al so be
prepared by m?ﬁ'?ef‘f/?'ng substituents on the acetylenic side chain at any

stage after sulfonylation or phosphorylation of the 5 starting am no acid
derivatives 4 or 8. Function groups such as hal ogenRsh%%'am' no,
‘ d

al dehyde, ester, ket cﬁﬁe, y-pyay be nmani pul at ed @y sganp hods to
form ?k N.xz@ ll RaoOHN"IB—ﬂL Il
HO’@-— R
A 8
3

Rg

2

Carboxylic acids 2 may be prepared as shown in Scheme 2. Amino acid

derivative 4, in which R,; is hydrogen or a suitable carboxylic acid protecting group,

5  may be sulfonylated or phosphorylated by reacting with compounds 5, in which J is a
suitable leaving group including, but not limited to chlorine. The N-H compound 6

may then be alkylated with R,J and a base such as potassium carbonate or sodium
hydride in a polar aprotic solvent such as acetone, N,N-dimethylformamide (DMF),

or tetrahydrofuran (THF) to provide sulfonamide 7. Compound 7 is also available

10  through direct reaction of § with an N-substituted amino acid derivative, 8.
Conversion of 7 into the carboxylic acid is performed by acid, base hydrolysis, or

other method consistent with the choice of protecting group R, and the presence of a

carbon-carbon triple bond.

15



the noieties defined by R -Rn of conpounds 1. It is recognized by those
skilled in the art of organic synthesis that the successful use of these
met hods is dependent upon the conpatibility of substituents pg aghegiparts
of the nolecule. Protecting groups and/or 10 changes in t r st eps
descri bed RO ¥4 hay be required. Sone of the methods avaiqfqg'fsg&h??gthe
derivatization of conpounds of structure 32 (equivalent to conpound 7
wherein R~~ is hydrogen) are shown in Schene 9. Metallation of the term nal
acetyl ene 32 followed by addition of an dfdehyde or al kyl halide, sulfonate
or triflate provides derivatives 33 and 34. Reaction 15 of 32 with

f or mal dehyde &#¥™&?2: ani ne provi des the Manni ch addition product 35.

Cyanogen brom de addition to 3~ gives e propargylic brom de 36 which may
be displaced with a variety of n i.les to give) for exanple) ethers,
t hi oet hers and am nes 37. Pall%gﬁfh?c tglyzed coupling react] of 32
provide the aryl om heteroarylacétyl ines 38. It 4s racogy] Ry those
Hanic 2 8 JRE 2Q03 o»w AT/ §§S00/ 01865
-23synthesis that t ccessfut—use—of—tMese ods\ i s depefident upon the
conpatibility of su uents on other parts of tR fnlqgule.mProtecting
groups and/or changes in the order of steps describéed herein nay be
required, and R's, B') Rss) R6s and R s are alkyl, e.g.| methyl; 5 Schene 9

skilled in the

ORS ~ZR7RIIl R~RBaAHOR-33 Ra~ZR R RNI®~~11 AR3s 34
R-R-CHO- R~CH2J RRa Ra 5 ~Z RO N~ ' ~ Z R- ¢c~HZO7) R~ Nx | x I~ H ~ ~
R~ c~c~ H ~oH A 35 NRe~m 32 BrCH ArX Pd(1) i~ARZ RB5r 01 RO~ NX ~ 1)
40 ZRR- ~ 8 Nx ~ 21l 3s R,00A 38

Y

! o I Rr
] H 5 M Il
* RO \— R400™ \——
Ra
7
8 J

2

Methods of preparation of sulfonylating agents S are shown in Scheme 3.

5  Thus, sulfonic acid salts 9, where ZR,, is a hydroxy, thiol or substituted amino moiety
may be alkylated with acetylenes 10, where J is a suitable leaving group such as
halogen mesylate, tosylate, or triflate to give 11. Acetylenes 10 are commercially
available or known compounds, or they may be synthesized by known methods by

those skilled in the art. The sulfonic acid salts 11 may be converted into the

10  corresponding sulfonyl chloride or other sulfonylating agent § by known methods,
such as reaction with oxalyl chloride or other reagent compatible with substituents R,

R, and R, and the acetylene. Alternatively, the disulfide 12 may be converted into di-
acetylene 13 by reaction with compounds 10, followed by reduction of the disulfide

bond to provide the analogous thiols which may be converted into 5 by known

15  methods. Alkylation of the phenol, thiophenol, aniline or protected aniline 14 with 10
to give 15, followed by reaction with chlorosulfonic acid provide sulfonic acids 16

which are readily converted into 5 with oxalyl chloride or similar reagents.



RBORS ~1 ZR~-RO~V ~x ~1 40 A ZR 37 2 8 JUL 2003 WO 00144711 -24
PCTNS00/ 01865 The foll ow ng specific exanples illustrate the Eraeﬁ razhdaon of
representative conpounds of this invention. The starting natefia @)
internedi ates, and reagents are either commercially availa be
readily pr eb”éﬁ@éf“?ldl | ow ng standard literature procedures %;&/c‘)%éw&sigﬁ led in
the art of organic synthesis. 5 Exanple 1

(trans)-2-(4- Met hoxybenzenesul f onyi ) am nocycl ohexanecarboxylic acid To a
room tenperature solution of g (6.8 mmol3l7of

trans- 2- am no- 1cycl ohexyl carboxylic acid in 50 ml of dioxane:H20 ( 1:1 )
containing 1. 7Th’{0pbef!928. 17 aro apparpirgcursprsitp iSetit prosgetion ofids thidh atkylation f ZH;. 46
nmol ) of 4-net o] i de ] tikre t 25 C
for 18 h. he PRGZi6ONAT 87 Bl amyRnictey i SRl e BE oRbbigrER, B 5°
(51 %9 of the sidfonicatid®6.f onam de product as a white solid. 1H
NVR(DMSO- d6) €.k Elg_m(dd, 2H, Ar), 7.4 ppm(d, 1H, NH), 7.0 ppm (dd, 2H,
Ar), 3.8 ppm (s, 3 , Owe), 3.5 ppm(m 1H NCH) 1.0-1.7 ppm(m 9H, 15
hydr ocar bon). Exanple 2

(cis)-2Z-(4-Met hongnesul fonyl ) &% nocycl ohexan Aoxylic acid In the
same manner as descrf bed i n4Ex A | )YLoll cis-220

ami no- 1- cycl ohexyl car¥oRPhe aci d provi ded 3.283 g (1609 $Cshhe desired
carboxylic acid. ElecProspray Mas'e Spec 314.1 (MrH) Rs Exanple 3
(trans)-2-(4- Met hoxybenzenesul f onyl ) am nocycl ohexane 25 carboxylic acid
t-butyl ester To a solution of 0.313g (1 nmol) of the product from Exanple
1in 5.0 nL of tolueng—ywas added 1 nL (4 muol) of N, N-'Ei met hyl f or mam de

di-tert-butyl acets . fAsg mi xture was heatedl at 110 C for 4h
under nitrogen and then albowed to cool to roomtenperfature. The sol ution
was then poured on top of a silica gel 30 colum. Chromatography on silica
gel eluting with 10-20% ethyl acet at e/ hexane gave 353 ng (96% of the
desired ester as a white sblid. 1H NVR(CDC13): 7.8 ppm (dd, 2H) Ar), 7.0
ppm (dd) 2H, Ar)) 5.7 ppm(d) 1H NH), 3.9 ppm (s, 3H Ow)) 3.4 ppm(m

1H NCH), 2.5 ppgak( - 1.0-2.0 ppm (m 17H, hydrocarbon). 35
2 8 JU 2Q@3 WO I@%ém R1865—=25ExaMple 4 5

(cis)-Z-(4- Met hoxy4jpenzenesul f onyfjam no) - cycl ohexanecar boxylic acid
tent-butyl ester I the sane manngr as described in Exanple 3, 1.438 g
(4.59 mmol ) of the pr oduat from&ExarrpIe 2 provided 04739 g (44% of the
desired tert-butyl ester as a colorless oil. El ectrosp*ay Mass Spec 370.1
(MtH)'. Exanple 5

(traps)-2-[Benzyl - (4- met hoxybenzenesul f onyl ) am no) -'§y¢l ohexanecar boxylic 10
acid t-butyl estggy To a s%h%tion of 1.6/K,0 (3.1 ) the product from

Exanple 3 in 31 of DVELwas added O.QEQ WZ nol] ) 0 sodi um
0

N

7
hydri de. The r t rreg™migx fur e—weas™st | d r 30 mRy at 25C and then 0.42
nL (3.50 mml) dj, benzyl om de was adged all at oncess This reaction
m xture was stirred for 10 hr at B&%—&R
7

17 18 CISO3H 1
19

Rg
|
0\ + 10 — Q\Z Ry
15

14

The phosphorus containing analogs of 8 may be prepared using similar

methodology, as shown in Scheme 4.



15 and then poured into water and extracted with ether. The conbi ned
organi cs were washed with water and brine, dried over MyS04, filtered and
concentrated in vacuo to provide a white solid which was recggspal l2003ed
fromethyl acetate/ Hexanes to provide 1.364 g (95% of the desir r oduct .
1H NVR( CDCL3YO %4471 pm (dd, 2H, Ar), 7.1-7.4 (m 5H) Ar), 6. ﬁé‘bﬁﬂg’{’@&? 2H)
Ar), 4.5-4.7 ppm (AB quartet, 2H, CH2 20 Ar)) 3.9 ppm (s, 3H QOw), 4.0 ppm
(m 1 H NCH, 2.9 ppm(m 1 H CHC2-), 1.0-2.3 ppm(m 17H, hydrocarbon
protons). Exanple 6 -18-

(cis)-2-[Benzyl - (4- et hoxy- benzenesul f onyl ) - am no] - cycl ohexanecar boxyl i c
acid 25 tert-butSf**m84ter In the same manner as described in Exanple 5,

0.600 g ( 1.62 I: of the productRJ%on1Exanple 4 provided 0.310 g (42%

of the desired ed esteg a® rless oil. Electrospray Mass Spec
460.1 (MtH)'. 30 a e 7 POJ 4
(traps)-2-[Benzyl ¥(4- met hoxy- benzengsul f orsb) - am no] - cycl ohexanecar boxylic
acid To a solutiofof 1.364 g (2.97 rmol) of the product from Exanple 5 in

| Ol of dichl oronet hane was added |1 OrLjof trifluoroaceticlacid and the

m xture was 35 stirred for 4h at room{enperature. The sofvent was then
concentrated in vacuo and the residue s chromat ogr aphedyon silica gel
eluting with 10-100% et hyl WO 00/44F1 1 -26 2 8 JUL 213 PCT/US00/ 01865
acet ate/ hexane to provide 1.092 g (7394 of the desired mgodyct -apéa white
solid. Electrospray Mass Spec 404.2 ( anpl e & | ’éi?, Ry
(cis)-2-[Benzyl - (4- nmet hoxy- benze 1 NQJOC [ ecdf boxylic
acid In the sane manner as described in Exanple 7, ) g R10. 5 mrol ) of
the product from Exanple 6 provided 0.207 g (98% of® esired carboxylic
acid as a white solid. Electrospray Mass Spec 404.0 (MH'. 10 Exanple 9

4- But - 2- ynyl oxy- benzenesul fonic acid sodiumsalt To a sol ytion of 52.35g
(0.225 nol) of 4-hydroxybenzenesul fonate sodiumsalt in 13L of i sopropanol
and 225 nL of a 1.0N solution of sodi um hydroxi de was addédd 59.96g (0. 45
“nmol) of 1-brono-2-butyne. The resulting m xture was heated,to 15 _70 for 15h

and then the isopropanol was rengved by evaporation i vacpo. Bsul ting
white precipitatrs col | ected ration, vvasFeg' it Wt opanol and
ether and dried in o TO %ive 56. al00% ol {ffe Nyl Ret her as a

white solid. Exanple ™10 20 4-But-2-ynyl &y - benzenesul f hloride To a 0O
solution of 43.8 nL (0.087 nol) of 2M oxal yl chlorideldichloro nethane
solution in 29 nL of dichloronethane was dropwi se added 6.77 ni (0.087 nol)
of DVF followed by 7.24g (0.029 nol) of the product of Exanple 9. The

The acetylenic side chain may also be appended after sulfonylation or

5  phosphorylation of the amino acid derivative, as shown in Scheme 5. Thus, the amino
acid derivatives 4 and 8 can be sulfonylated or phosphorylated with compounds 20,
where ZR,, is hydroxy or protected hydroxy, thiol or amine, and, if necessary,
alkylated with R,J as in Scheme 2, to give 21. Removal of the R,, masking group to

give 22 and subsequent alkylation of the resulting phenol, thiol or amine with 10

10 provides 7. In the case where ZR,, is equal to OH, no deprotection step is required to

give 22,



reacti-on mxture was stirred for 10 mnutes at O then let warmto room
tenperature 25 and stirred for 2 days. The reaction was then poured into
ice and extracted with 150 nL of hexanes. The organics were \@&hwd 903 h
wat er and brine), dried over Na2S04~ filtered and concentr i uo to
provi de 6. 2‘3%"‘(’%‘%% of the sulfonyl chloride as a yellow 2%‘?‘?%%"9’%%35
63-65C. EI Mass Spec: 243.9 (M). WO 00/ 4471 1 -27 Exanple 11

But - 2- ynyl oxy- benzene 2 8 JUL 2003 PCTI U&gO/OlSGS To a solution of 6.14¢
(0.023 nol) of triphenyl phosphine dissolVéd in 100 nL of benzene and 40 niL
of THF was added | .75 nL (0.023 nol) of 2-butyn-1-ol. After 5 five m nutes
2.00 (0.023 mPhePhenol , dissolved in 10 nL of THF) was added to the
reaction foll owed by 3.69 m_ZPQO.OZS nol ) of diethyl azodicarboxylate. The

resulting reaction mxtu Ostirred foro 18h| t Rsenperat ure and then

concentrated in vac&’o.J esi due was chrjomat ¢gragh®d on sibLjca gel
eluting with ethyl acetatel ﬁ@xangs (1: RGP do—pf dVi de 2.18@-&5%—& g he
butynyl ether as a Clear Trqurd. 10 EI Masg pc: 146. 0 M+ Exanple 12

4- But - 2- ynyl oxy- ben®&atsul f onyl chl ori de To~a”sol ution of 0.146g (1.0 mol)
of the product of Exanple 11 in 0.3 m, 15 of dichl oronethane in an
acetone/ice bath under Nz was dropw se added a solution of 0.073 nmL ( 1.1
mol ) of chlorosulfonic acid in 0.3 nL of dichl[uromat hane. After the

addition was conplete, the ice bath was pgrewed| and the reaction was
stirred at roomtenperature for 2h. To the reaclion was then dropw se added
0.113 nL ( 1.3 mmol) of oxalyl chloride) f ol | owkd by 0.015 nL DWMF. The
reaction was heated to reflux for 20 2h and then gi | ut e(}vaith hexane and
poured into ice water. The or{gani c layer wag wasﬁed brine, dried over
sodi um sul fate, and concentratled in vacug td propieéxs’ 130ng (53% of the
desired product as a7light—browrsolid. B8mpFex13 25 (1R 2R)-2- (([4- (2-
But ynyl oxy) phenyl Jsul f onyl } am no) cycl ohexaneat hoxylic acid To a room
tenperature solution of 1.5g (10.2 mol) of

trans- 2- am no- 1cycl ohexyl carboxylic acid in 75 g3 of dioxane:H20 ( 1:1 )
containing 2.55 mM ( 18.3 nmmol ) of triethylam ne was added 3.0g ( 11.2
mol ) of 4-butynyl oxybenzenesul fonyl 30 chloride. The m xture was stirred
at 25C for 18 h. The resulting m xture was diluted with ethyl acetate and
washed with 1 N aqueous hydrochloric acid (3X). The organic phase was dried
over anhydrous maghegiropargylicfaatine zmatbgs ofi@ean baswdhdsized agshowngn Scigeng: ¢ UL

2003 WO 00& 44s7t%r]ﬁng from the amino acid derivatives 4 and/or 8. Sulfonylation or phosphorylation

with para-nitro aryl compound 23, for example 4-nitrobenzenesulfonyl chloride,
followed by alkylation with R,J (for 4) using a base such as potassium carbonate or
sodium hydride in DMF provides 24. Reduction of the nitro moiety with hydrogen
and palladium on carbon, tin chloride or other known method to give aniline 25 and
10  subsequent alkylation with 10 then provides 7. Aniline 25 may be derivatized with a
suitable nitrogen protecting group, such as t-butoxycarbonyl, to give 26 prior to

alkylation with 10 subsequent depljotection after the alkylation step.



PCT/ US00/ 01865 -28 afford ( 1 R 2R)-2-( { [4-(2- butynyl oxy)phenyl]sul fonyl
} am no) cycl ohexanecarboxylic acid as a white solid. Electrospray Mass Spec
352.2 (M+tH)' Exanple 14 S tent-Butyl (1R 2R)-2-({(4-(2-

but ynyl oxy) phenyl ] sul f onyl } ani no) cycl ohexanecar boxyl at e To &8 s8llug®n of
2.1 g (6 NW@0044311 ( 1 R 2R)-2-( { [4-(2-butynyl oxy) phenyl pcouscoonss }

am no) cycl ohexanecarboxylic acid in 30 nL of toluene was added 6 nL (24
mol ) of N, N-di net hyl fornmam de di-tert-butyl acetal. The resulting mxture
was 10 heated at 110C for 4h under nitrggen and then allowed to cool to
roomtenperature. The solution was then poured on top of a silica gel

col um. Chr osmtemgsaphy on silica gel eluting with 10-20% et hyl

acet at e/ hexane gave 1.7g of tert-butyl (1R 2R)-2( {

[ 4- ( 2- but ynyl oxy) phenyl ] sul ¥P21 ani no) cycl oheg%w@@ boxylate as a white

solid. Electrospray Ss 408.3 (MtH)' ?15 Eﬁa Tq 15 ten- But yl
(1R 2R)-2-[{[ 4- (;2- 2 R A — X 23

but ynyl oxy) phenyl ] sulTony ani nof?:yxanecar boxyTate To &
solution of 1.38 g (372 mmvl) of tert-butyl R 2R -2-( { [4-(2-

but ynyl 20 oxy) phenyl ] sul fonyl } am no) cycl ohexggnecarboxylate in 20 nL of
DVMF was added 0.164g (4.1 mmol ) of 60% sodi um hydride. The resulting
m xture was stirred for 30 mn at 25C anq)ﬁepecn E,:G m. (4.1 mol ) of
i odonet hane was added all at once. This reactfop mixture was stirred for
0.5 hr at 25C and then water and ethyl acetate re added. The organics
were washed with watry , S iR, Over anhydrous potgssi um car bonat e and
concentrated inQvacyp tjo provide tert-butylo( 1%, -BE { [4-(2-

®onyT } (methyD) amigpgl/ Bk ecarboxyl ate as a
white solid. H spray Mass Spec 422. 27 ( Exanpl e 16 30
(1R 2R) - 2-[{[ 4- (RIBut ynyl oxy) phenyl ] sul f onyl ¢t hyl ) am no] cycl ohexanecar bo
xylic acid To a solution of tent-butyl ( 1 RZ2R)-2-] {
[ 4- ( 2- bur ynyl oxy) ph&®yl ] sul fonyl }(methyl)am n&i’cycl ohexanecar boxyl ate in
2U nL of dichl oronetthane was added 5 nL of trifLuoroaceti c acid and the

but ynyl oxy) phedry

m xture was stirredifor 3h at roomtenperaturg. |35 The solvent was then
renoved in vacuo and the residue was chromat ogr pphed on silica eel eluting
wi t h et hanol / di chl ¢r ommet Rgne. Trituration with' ethyl acetate/ 2 8 sm
2e03 WO 00/44711 -29 RcT/usoolal s@s hexane provided 1.04 g of ( 1 R 2R)-2-]
{ [4-(2-butynyl oxy) phenybeuowdtf onyl } (nethyl)am no] cycl ohexanecar boxylic
acid as a white solid. Electrospray Mass Spec 364.3 (MH' 5 Exanple 17
(1R 2R)-2-[{[4- (2-Butynyl oxy) phenyl ] sul fonyl } (net hyl ) am no] - N

hydr oxycyci ohexanecar boxam de To oxalyl chloride (1.42 nL of a 2 Msolution
i n dichl oronethane) in dichloronethane at 0C was added di net hyl f or mam de
(0.22 nlL). Aft erActtylenic deriviivesl7 udre ailsoOdceéssibldrvARhe 2idord compoundls3 27

4- (2- byt heny | f | 1 t hyl i | oh VI i id
i motny PP ERER i s ot st bRV antedd iy § weasariion witbuarsyhas
stirred at 26pasTsHosnpirStheme 7 (!Iisﬂad%mehlnotathégﬁg i gf %J( ﬁf] %rpg?%%oréfnae

triethyl am_ne vvaﬁ added to a OC m xture of

hydr ochl or P& $ugh AS godiym bydrrdg-with @ maskedrhydroxyethiol, or bind grenp (HIZR i Xt ur e
had been stypefeer figh ' id chloride solution was added to
it in one porti gﬁ’ lar?dgu?%%églpg&stﬁ%n%t@&aiﬁﬁ ﬁl%gro £ 1sg0e seeh @& BMEo room

t enper at ur éolipneedduyi depestection givao 28ievhidiBban themyd mﬁ fedtvAtAckoRGRES. SOdi um

bi car bggat d_to the reaction flask. The organi c phase was
was hed?gvi t§°}§g{5§8{5§?2€3€g§1 B’?’%rﬁr &h f’dnw?'aﬂse&ewe@mﬂﬁhgﬂdwmﬁ%t assi um
car bonat e. K29) NaSH emtKS(C=8)OEN Tha Uil Sf 127 b4 akd ¢ | et her
gave (1R 2@%-.2-&&%_3-%@{2%yny| oxy) phenyl ] sul fon?l% ?Ee%?&#ﬁg%?%ﬁ&ﬁ

hydr oxycycPSRB § r i FIRPAISYlC derivadverdvawhere B % GyP.orBVHcim tepr ay Mass
Spec 381 2pfeMhte of a BIBER i ive.7 di

2R) - 2- ({] 41-)( 2- B?.It y?rl1yl oxy)h%éﬁg/lﬁ%sf&ﬂjﬁdo%ﬁ ?lgﬁ‘i’,ndé'jegwﬁydr oxycycl ohexanecar boxam
ide In the same nmanner as described in Exanple 17) 0.50 g (1.42 mol ) of
(1R 2R)-2-({[4-(2- butynyl oxy)phenyl]sul fonyl} am no) cycl ohexanecarboxylic
acid provided 0.32 g of ( 1R 2R)-2-({ [4-(2-butynyl oxy)phenyl]sulfonyl

}am no) - N




30 hydroxycycl ohexanecar boxam de as a white solid. Electrospray Mass Spec
367.2 (MrH)' . Exanple 19 ten-Butyl

3- ({[4- (2-butynyl oxy) phenyl ] sul fonyl }am no) propanoate 35 To zgaJm'zaq
terr-butyl-2-am nopropanocate (2.0g) 11.0 nmol) in 20 nL o i nmet hane
at 0C was X8RI echyi amine (6. 75 mi. 48 4 mol) fol | onks S ited

00/ 44711 2 8 JU - 2003 PCT/ US00/ 01865 -30 4-(2-butynyl oxy) phenyl sul f onyl
chloride (2.94 g, 12.1 nmol). An additiopal 10 nL of dichl oronmethane was
added to the thick slurry. The m xture Wwas stirred overni ght then dil uted
wnh di chl oronet hane and washed sequentially with water) 2N aqueous citric
aci d and bri ne"eMRdn dried over anhydrous sodiumsulfate. Filtration and 5
concentration in vacuo gave_a golid that was triturated with hexane/ et hyl
acetate to give ten-hutyl ( [4-(2-butyny|oﬁy)p»:uyl]sulfonyl

} am no) propanoate (3.88 8 28n of f-whit & sol ind, @ 63 - 6%& Analysis for
C, .~3~,Nx>sS: Cglc'd._C 57.77. H 6.56RHN\2=96.XFound: CJ  57.68; H8 6.42;
N, 3.90. Electrosprayglpss Spec 354.2 (MtH] 10 Exanpl e 20

N-{[ 4- (2- But ynyl oxy) phenyl ) sul f onyl } - bet a- alan 2 In the same manner as
described in Exanple 16 tert butyl 3-({[4-(2but§ yl oxy)

phenyl ] sul fonyl } am no) propanegte (1.0 g) 2.83 nmol) gave N-([4-(2 15

but ynyl oxy) phenyl ] sul f onyl kz gp:ala ine (1.12 g) as a white solid.

El ectrospray Mass Spec 296. 2 ﬁhAFﬂ'. Exanmpl e 21 3-({

[ 4- (2- Butynyl oxy) phenyl ] sul f ghy?® }” ani no) )Nzhydr pxypr opanani de 20 To

N-{[ 4- (2- but ynyl oxy) phenyl | sw;f oNyl } - bet a-'adageni n¢ (0.80 g, 2.69 mMmol) in
di met hyl formam de (5 nL) was added |- hydr 8Pg¥deszpt ri azol e (0.436 g) 3.23
mol ), and 1-(3-di net hyl am ngpropyl)-3-ethyl carbodiimde (0.67 g, 3.5
mol ). After one hour 50% hydroxylamne in water ( 1.3 nlL) was added. The
reaction mxture was stirred overni ght and concentﬁated i n vacuo. Ethyl

acetate was added 25 and the orggni c phase waghed Yﬁt fer (2X) and brine
then dried over anhydr@us sodLuﬁ@kuLfate. Fi |l yrating concentration in
vacuo gave a white solid that was triturat@dd ethyl acetate to give 3-(

{ [4-(2-butynyl oxy)phenyl]sul fonyl } am no)-Nhydr gxypropanam de (0.30 g) as
a white solid,. np 118 - 128C. El ectrospray Ma pec 313.3 (M+H) . 30 2
8 JUL 2003 WO 00/4471 1 PCT/US00/ 01865 -31 Exanpl2s 22
tent-Butyl-3-[{[4-(2-butynyl oxy) phenyl ] sul fonyl } (nmet hyl ) am no] pr opanoate To
a solution of tert-butyl
3-({[4-(2-butynyl oxy) phenyl]-sul fonyl } am no) propanoate ( I .0 g, 2.83 muol)
in dinethylformam de (5 nL) at OC was added 5 sodi um hydride (3.39 nmol)
foll owed by iodonmethane (21 | uL, 3.39 mmmol). After 72 hours the reaction
m xture s dilut | t ; e e A rihne and
dried ov2§ anhydrgggﬂ%%g?ghggﬁﬁggﬁég FF@Fﬁgpﬁﬁﬁ’gﬁg&%@%§§%?$ggpgﬁmfn vacuo
gave tert - butSeheme 8. (Bepayli bisminatiph ok BP pritmii-jromobicominiidg in a chlorinated
(Sggghgggag‘ ?%ﬁgq%%&? 3bReht frodia vrdfid® R i€ SR da by iSHALRRRY &Y mlBSS
bromide with the appropriate propynyl cuprate to provide suifonamide 8.



10 Exanmpl e 23 N-{[4-(2-Butynyl oxy) phenyl ] sul fonyl }- N net hyl - bet a-al anine In
t he same manner as described in Exanple 16
tert-butyl-3-[{[4-(2butynyl oxy)phenyl]sul fonyl } (nethyl)am r‘zogpu(p_pmat e

(0.863 g) 2.34 mml) gave 15 N-{ [4-(2-butynyl oxy)phenyl] syl
}- N et hyl - WOO¥44 hni ne (0.760 g) as a white solid) np 90- &8@‘ /01865

El ectrospray Mass Spec 312.1 (M+tH)'. Exanple 24

3-(t[4-(2-Butynyl oxy) phenyl j sul fonyl } (methyl) am no)- N hydroxypropanan de
20 N-{ [4-(2-Butynyl oxy)phenyl]sul fonyl 3}22\ met hyl - bet a-al anine (0.7 g,
2.25 nmml) was converted to 3-( { [4-(2-butynyloxy)phenyl)sulfonyl }

(et hyl ) ani no)SER#R@Boxypr opanani de (0. 525 g V\/m te solid) as described in

Exanpl e 21. AnaIyS|sf%CCHsIVZOS Cal ¢c' dg C, 51(%2 H, 5.S6; N, 8.58.
Found: C) 51.38; H 28. HE ectéosprql gec 327.2 (MrH)'. 25
Exanmpl e 25 (1R, 2S5)- 2 [{[4 ytynyl %% phen I onyl }am no

cycfopent anecargpoxyligc _acid To a sol Ci s - am no-I-TyTropent amge
(1.0 g, 7.74 mol) inyk. 1 30 water:di met Ryaf o mamde(lO nm.) at OC was
added sodi um car bonate fJZ 7 g, 25.5 muol) | o%eed by

4- (2- but ynyl oxy) phenyl sulfonyl chloride (2.08 g, 8.5 mml). The reaction
m xture was allowed to warmto roomtenperature. After stirring overnight
wat er and ethyl acetate were added and the mxture acidified to pH =1 with
6N aqueous hydrochloric acid. The organi c phasejwas washed with water and

2 8 JUL 2003 WD 0014471 t PCT/ USO0/ 01865 -32briphe and dried over anhydrous
- sodiumsulfate. Filtration and concentration in}vacuo gave ( 1 R 2S5)-2-[ {
[ 4- (2- but ynyl oxy) phenyl ] sul fonyl } am no cycl opent anecar boxylic acid ( 1.58
g) as a white solid) np 105-135C. El ectrospray Mass Spec 336.4 (MtH)'. 5

Exanpl e 26 (1R, 2S)-2-({[4-(2-Butynyl oxy)phenyI]PFuI C}'iaﬁi‘n no) - N
hydr oxycycl opent anecar boxam de ( 1 R 2S)-2-;
[ 4- (2- But ynyl oxy) phenyl ] st f onyt—3—=ami np éne 10 carboxylic acid

(0.506g, 1.5 mvl) was convened to A
(1R 2S)-2-[{(4-(2-butynyl oxy) phenyl ] sul f onyl

}am no) - N- hydr oxycycl opent anecar boxam de (0.28 g3 as described in Exanple
21 to give an off white solid (0.185 g), np 140--145C. El ectrospray Mass
Spec 353.4 (MtH)'. 15 Exanple 27 tent-Butyl (IR

2S)-2-[{[4-(2- butygxs-é@?wmfﬁw% lrﬁgég/og }agmoprfy%ﬁg%@dmf&w&@ﬁ& (1

R 2S )-2-( { (4-(Z2-Butynyl oxy onyl
cycl opent anec an ltexacetytenae sideiciain 80ng)stagmaitar(snlfmyﬂaitntar phesphobidtidn df the R)

2S) - 2- 2- but I I '

cyz:l op([ani ahecg uy%é% OX%i)qug%t?vcggy rlss% Cj‘r%fﬂegrfﬂpsp%‘cﬂiaéé’%ﬂ’é‘ygf%ﬁt al s
(0.609), np 9émidd)aidehvr| ysterskdtore, @thKyN@maﬁphlﬁted oy stahd&l. idthodd)to Gord?; N,
3.56. Found: C, 61.04; dEI e(l;t rospray Mass Spec_394.2
(MH) ' . 25 Ex geg%s Qeglngtghy% R( nggompoun tis recogmzed by those skilled in the
29) - 2- [ { (4- (22R\k ¥rpah RO MG A tﬁé‘&ﬁcéﬁ@%iu&@@ttﬂb‘éé )n{eﬁ{EHE‘Q dependent upon the

cycl apent anecar boxyl ate”t ent - But yl

[ 4- ( 2- but ynyl @strymswélﬁquf Substigigpis op om n@@wﬂ eghlec Broteskipg graupg @ndlor o)

1.27 mol ) Vi wi t h potassium

car bonate Ogg@g?st%th%&rr‘rjgﬁ?)g%ng ngi(er \Qﬁ%hl%??ggg{]“%gdl 53 mmol ). After 18
hours the reacti onSomgt off ¢henawthods aeaitablet fof the derivadzatibnl of edmpbaidsebhy|
acetate and washed and brin er, anhydroys sodi um
Sul fate. P SRR hdedtEinion &7 SoRapPiR . bt fZd SSHIORGRN P fhopign
25)-2-[ { [4- Geénédmé WnWViaxNaidh estyiht Setifud VdcetylednB B3N YdHovad BP addition of an
cycl opent anecar box d)él ate as a white solid 35 (0.495 g), 31-133C

El ectrospray Mdshydgmsalkybpalide syifppate or triflate prowdes derivatives 33 and 34. Reaction
15  of 32 with formaldehyde and an amine provides the Mannich addition product 35.

Cyanogen bromide addition to 35 gives the propargylic bromide 36 which may be
displaced with a variety of nucleophiles to give, for example, ethers, thioethers and
amines 37. Palladium catalyzed coupling reactions of 32 provide the aryl or
heteroaryl acetylenes 38. It is recognized by those skilled in the art of organic



WO 00/-44711 2 a ~u~ 2~3 PCT/ US00/ 01865 -33 Exanmple 29 (1R
2S)-2-[{[4-(2-Butynyl oxy) phenyl ] sul fonyl} (nethyl) am noj

cycl opentanecarboxylic acid rert-Butyl ( 1 R 29)-2-[ { 28 JUL 2003

[ 4- (2- but YRy soséphenyl ] sul fonyl '} ami no cycl o5 pent anecarmgo%ﬂés(o 44 Q)
was converted to 1 R 25)-2-[ { [4-(2-butynyl oxy)

phenyl ] sul fonyl } (et hyl ) am no] cycl opent anecar boxylic acid as described in
Exarrple 16 to give a white solid (0.375 . El ectrospray Mass Spec 352.2
(MrH) " . Exanpl e 30 10 (1R 2S)-2-[{[4- (2 utynyl oxy) phenyl ] sul fonyl }

S T S R L MR P ——

?ZI ?2(8 ?20 ?bf mﬁ@mm/@f d[im? pans Of tl:e Rofstile 2ProteCting groups and/or changes in the

ut ynyl oxy e su
(et hyl ) ami nofie '?1&1 ‘B%yé?@?bﬁgé%feéﬁ}ﬁé‘@é(r%%aﬁ?@e 28d Rie fopi BoodRis 1nd R, Branpl e
21 to give th]k@ ggylﬁglﬁyls (0.1U5 g)) np 160-164C. Analysis for C'HIN-O S:
Calc' d: O 2; 05; N, 7.64. Found: C, 55.40; H, 6.15; N, 7.50.
El ectrospray Mass Spec 367 25 (MtH) . Exanple 31 20
(G s)-2-[{[4- gdrchidtayny! oxy) phenyl ] sul fonyl } am no cycl ohexanecar boxylic acid
Ci s-2-am no- 1l-cyclohexane ( 1.2 g, 8.3 8 mmol) was convened to (cis)-2-[ {
[ 4(2- but ynyl oxy) phenyl ]ﬁul fonyl Bgni no cycl ohexanecarboxylic id as
descri bed i n Exampke 25 Mhite solid (0.82Rag) .- % 17SC.
Anal ysis for C'Hz

58.32; H) 5.92Rad

d: C 58.10; H, 6.®2;

ospray Mam
(G s)-2-[{[4-(2-but oxy)p ﬁ%ulfonyl}amn)
hydr oxycycl ohexanecar#0 (ebs) 2-1 { 34 Ras
[ 4- (2- but ynyl oxy) phenyl ] | f onyl am nocycl ohexanecar boxylic acid (0.300g,
0. 854 mmol ) was convert%ﬁ to (ci s) 2-1 { [4-(2-butynyl oxy) phenyl]sul fonyl }

. nd: C,
(M) . Exanple 32

A

am no) - N- hydr oxycy necar boxam dg”as described in Exanple 21 to give
an off-white foam El ectr pSpriaggiass Spec 367.2 (MtH)'. 2 8 JUL
2003 WD 00144711 - 34 Exarrpl e 33 PGINS00/ 01865
(CGs)-tent-butyl-2-[{[4-(2-butynyl oxy)phenyl]sul fonyl } am no)

cycl ohexanecarboxylate 5 (G s)g2-[ { [4-(2-butynyl oxyp)eghen ksﬂbfonyl }

am nocycl ohexanecar bomll 8(0. 38 1.08 mmol ) waS Bd to
(cis)-tert-butyl Q [{ g\/ﬁut ﬁm 0X ﬁ) nyI] % o_ll'}l N0 c Fl ohexanecarb
oxyl ate as deg 14toggksuga\ﬂﬂ salid (0.450 g).
El ect rospray Mass S'ge 408. . Cuc A 35 NResR7s

32

l BICN

AtX

Pd(i) j

TEA Rs



10 Exanple 34 (G s)-ten-butyl-2-[{[4-(2-6utynyl oxy)phenyl]sulfonyl}
(met hyl ) am no) cycl ohexanecarboxylate (Cis)-tent-butyl - {
[ 4- (2- but ynyl oxy) phenyl ] sul fonyl } am no)cycl ohexanecar boxylbﬂ aJUL0280 ¢,

0.956 mmol ), nverted to (cis)-tert-butyl-2-[ { [4-(2 Bérusoomorses
but ynyl oxy) phe nyﬁ?sul fonyl } (nmethyl) am no) cycl ohexanecarboxyl ate as

described in Exanple 28 to give a colorless oil (0.260 g). Electrospray
Mass Spec 422.2 (M+H)'. Exanple 35 20

(Gis)-2-[{[4-(2- butynyl oxy) phenyl ] sul f oniyf} (methyl) ani no)

cycl ohexanecar boxyl i cid (Gs en- but )

[ 4- (2- but ynyl oxy) @ﬂ?lfg’fﬂg‘ %?ﬁc} ’i”'f?@r%y‘h %?\[%&’FCRT@P%?’P%%&PF%B‘%%V& e

(0.220 g) 0. SpyRliRds) of WS lﬁﬂﬂlﬁﬁﬁt Q‘ﬂefsﬁnﬁf‘g‘ Mdterfals, ifitermediates, and reagents are
[ 4- (2- but ynyl oxy) phenyl ] suI fon (met hyl ) am no) cycl ohexanecar Boxyl i c acid

as descri bed dithe@®nEeraislly a!@“%lf (yl% be regdily prepased doljaving stapgard Hiegasure ospr ay

?%SZ) sz)eE:{ 526‘%‘5 egly{ryn;l o%?ﬂﬁdeny"ﬁ IO¥ orﬁaﬁ"fs mhefshsyl ) am no]-N

hydr oxycy@ ohexanecar boxam de 30 (O s)-2-( {
[ 4- (2- butynyl oxy) phenyl ] sul fonyl } (methyl) am no)cycl ohexanecarboxylic
acid (0.165 g) 0.45 mmol) was convert &tample 1

(cis)-2-[{[4-(2- pyhye) &L@Xmﬁhﬁgl{éﬂz%ﬂésh%ﬁ}l)Jimﬁﬂf‘gtcilﬁnle)&anecarbox lic acid

ani no] - N- hydr oxycycl ohexanecar boxam d descr | e 2l tq give

an off white sol i d9 @. 59myemparaiure SAHAY, Anly (GFcmmp) 0 %F%-ammo-lz 8 JuL
2003 WD 00/ 44Fclohexyteathusgie aeiden SMBa Bf atigrane:B70( (1K) @RMaigeg 1.7 ml (12.2

4R) - (Ci f

o AR PN I T Ui
car boxylic acqhtpn@e 1T yixtgre was siiged atgas’ Ccf@h%ht mwlqmgmlxtm)was diluted
4R) - (ci s) - 3- (with pehdné- tbtmsoi’d/hqu)gme%ylorﬂsaﬂ&s@éw&ulﬁoamlm)&bmlapa hide |

U755 q) . mponberts NeRHBracS o L pioeiad aFoR05bd oy b N5 7 bR o

38 (1R, 2R ?@a AR AN 3.8 )ppar ({ BH; ORe)3. srppinqw)lmmnxdﬂ)subfpmg&) am, 98] - N

hydr oxybi.gcyct,o {Pf ﬁiﬂ/ hept ane- 2- car boxam de ( R 2R, 3S (CGs)-3-( {
[4-(2-butl§ny|“t¥>‘2 811 sul fonyl }
am no) bi cycl o( 2. 2. 1] hept ane- 2- car boxyl iC aci d (0.363 g) 1 mml) was

converted to (1R 2R 3S,4R) 15

cis)-3- 4-(2- but enyl ]su a,mno C o(2.2.1] he
ét an)e2-0<(51§ [boxfam dé'%‘g @%h Egél'\z}l“ I{ﬂlb‘?i "?To‘fy(‘} %ﬂé é%*l ((j (0. 3%)
g). Analysis for O ehinddB5 Sanieal as' dbscribed 57 .Exampld, 152 BEg (N, mtol) of~cisded: C)
57.76; Hpob. i ]aélmcl\li c}d@he@h&%&';ﬁ@w P4 3PRS gX68%5 of M esired &Obdx¥RAPLE 39

tert-Butyl

4R) - (ci s) - 3- (¥ 4E{325?:§pﬁ¥y¥6§§;595ﬁéh‘§/ﬂ](¥dﬁ)onyl }am no) bi cyclo [2.2.1]

hept ane- 2- car boxytate (1R 2R, 3S,
4R) - (Cis)-3-({[4-(2-Dbutynyl oxy)phenylgiﬁhnéﬁ nyl }am no)bicyclo [2.2.1 ]

hept ane- 2- car boxyl i c aC|d 0. 80 was converted to ten-butyl 25
(1R 2R 3S, 4R) - (ci s) - 3(transk. @Ma&%%wweﬁw)}mpwﬁwﬁaﬁ%o) bi cycl of 2. 2

1] hept an@s2- car boxyl at e as descedrbegylicachkebplybester t 0 gi ve a white sol i d
0530 Dl & ottt o il e flsint
(MtH) ' . 30 Ex@lmmeewamadded 1 mL (4 mmol) of N N-dlmethylformalmde di-tert-butyl acetal.

The resulting mixture was heated at 110 «C for 4h under nitrogen and then allowed to

cool to room temperature. The solution was then poured on top of a silica gel

30 column. Chromatography on silica gel eluting with 10-20% ethyl acetate/hexane

gave 353 mg (96%) of the desired ester as a white solid. lH NMR(CDCI3): 7.8 ppm

(dd, 2H, Ar), 7.0 ppm (dd, 2H, Ar), 5.7 ppm (d, 1H, NH), 3.9 ppm (s, 3H, OMe), 3.4

ppm (m, 1H, N-CH), 2.5 ppm (m, 1H, CH-CO32-), 1.0-2.0 ppm (m, 17H,

hydrocarbon).

35



ten-Butyl (1R 2R 3S, 4R)-(cis)-3-({[4-(2-butynyl oxy)phenyl]sul fonyl}
(methyl) am no)bicyclo [2.2.1] heptane-2-carboxylate tert-Butyl (1R 2R

3S, 4R)-(cis)-3- ({ [ 4- (2- but ynyl oxy) phenyl ] - sul f onyl 2 8 JUL 2083
} am no) bi cycl %[2 I]hept ane- 2- car boxyl ate (0.55g, 1.31 mm ):( ,03 verted
to tert MY0D8 WO 00/ 44711 PCT/ US00/ 01865 - 36 buty 9%; %?

4R) - (ci s) - 3 ( { [4 (2- but ynyl oxy) phenyl ] sul f onyl }

(et hyl ) am no) bi cycl o[ 2. 2. 1 ] hept ane- 2- car boxyl ate as descri bed in Exanple
28 to give a white solid (0.54 g), np 120-%25C. Anal ysis for C~-H' NGsS:
Calc'd: C 63.72; H 7.21; N, 3.23. Found: C, 63.34; H 7.11; N, 3.55.

El ect rospray MBS S Spec 434. 2 (MrH) ' . 5 Exaanpied 41 (1R 2R 3S,

4R) - (Ci s)-3-({][ 4- |
12 2" 1] “hept ane. 2 SPGB e%u"isirv b - AP AGICLGHT ©
[ 4- (2- butynyl oxy) phenyl ] suI fonyl } 1otert-butyl ester

(met hyl') am nO) bi cyclnoih% same In@RérRededciidn Biaip §,01.438 g)( 4$9Qﬁlrnmk

converted t 3 4 ny sulfonyl
(et hyl ) ani go) ’lgér[‘gE’éa“ipl%QWé%)‘?i‘ﬂi(oé:‘ 54%59 %‘ é%fb‘?/d)atgrt%éé’u:? Hett 4 n
Exanpl e 16 t o gologless oilhEleetrasptayM4s8 Spac 350.1 M+HP3- 158C. Anal ysis for
C,9HUNGsS: Calc'd: C, 60.46; H 6.14; N, 3.71. Found: C, 60.71; H 5.94; N,
3.97. Electrospray Mass Spec 378.1 15 Qﬁq;mm Example 42 ( 1 R 2R 3S,
4R)- (G 's) - 3- ({[4- (2- but ynyl oxy) phenyl ] ?/p) (et hyl)

am no) - Nhydr oxybl(ﬁmcﬂ)-a-[ﬂiﬂnﬂ'l-l@ nietipdxybenzénesulfoaybamitd] 29 clohdxanecarboxylic

R 2R, 3S, 4R) (G s)- 3 ( { [4-(2-butynyl, ?ifly)- ?Qéé% sulfonyl } (methyl)

am no) bi cycpo[Z hept ane- 2- car boxyl'1 ¢ ac ., 0.79 mmol ) was
converted to ( 1 R QR)sofysonah) 14¢ g £3.1 mmel) of @&pmﬁwhyp@x@’samm;q%hmlonyu
(methyl) am nO)obemdwwxdm@wciaangmlmﬁm aN&50% codibax ydrite. (Be ¥ashig as

described in Exanple spra S 9

Pha~~nacol oev TH& “éeb‘(vﬁ f‘y’%‘ {ég ;}/[O#ag an f‘g?'hg | n\?&n{%%s““‘&f’ 9t oyl
phar maceut i cal Ibyorside eas adried adlat 10906 tldis seR¢tipnt mixture iwas istitred fayphOdreit 34s€s or
TACE and) qgnsqgyenh! pouredapRNGiErhRl Sificted Shikie ethky NRSSonttihed! 6@ﬂ1é§19ere

di seases modul av% ’d%thn@&exl :S)iﬁmgeaﬁéd gﬁﬁ'%&o(gfﬁlgére%anm%%ié ﬁﬁ(\'&a the

following in vi assays. t ocedures asuri
MVP- 13 | nhi bi t it@probidesa xﬁnmr@hddvlphlamcmbwguaﬂmd tfEsn qﬂrybcnectme&kexanw tbased

the cl f st
ho-Pro- Leu- G y et EEPM AT By f‘mﬁ@écacf)oé BO (B e v
net al | opr ot ei ndgbg IW(Q; 5W\Pf)1§ (RPBl {ddg@Hades #-Sof- 7 ppm (AR\gnagtst, 255 1CH2-37 2
8 JUL 2~3 BET/ USNBhp ;865 3, (@abRUISE Jin, WH, BACHDS2Ibt 1@51 ! f1¢, CBlGOSE of a

substrate product %hat Zﬁ%i\ ol or | metri cgl | y wth DIN
(5,5 -dithi obi 2(%2-9PPREmLI-JIYErOSaI088 Protise enzyme activity is measured by

the rate of the color increase. The thiopeptide substrate is made up fresh
as a 20 mM stock in 100% DVSO and the BINB §sedissolved in 100%5 DMSO as a
100 mM stock and stored in the dark at roorntenperature. Both the substrate
and DTNB are di ﬁ%ﬁ-&dBewbtﬁwﬁwasy-Pequ WWDWW&I'&Y‘B@HW“@W F pRdES pH
7.5) 5 mM @aCl 2) before use. The st octertbutghesyere i s diluted with buffer (50

mV HEPES, H 7.5, 0% i) .
concentr at Pon Thesfnn%g?% é‘rﬁ‘%&rrreoag CP\?e % bed ib %xmﬁ]ﬁ%g% é&) y Q‘ﬁbi‘l\?é’/ sug‘st rate
are 10 added i mradugtdrasm Eéa\mmle‘*apr%d%@ ﬁlfbséi?e%)(@fdbapesi@&cbpmﬂﬁwwaf 200

pl) and the i ne¢sBa&s oilNEle@tdspray Mas®Spdcoréod @pagy.r ophot onetrically for 5
m nutes at 405 nmon a plate reader and the increase in color over tine is

plotted as a linear |ine.
30

Example 7
(trans)-2-[Benzyl-(4-methoxy-benzenesulfonyl)-amino]- cyclohexanecarboxylic
acid
To a solution of 1.364 g (2.97 mmol) of the product from Example 5 in 10mL
of dichloromethane was added 10mL of trifluoroacetic acid and the mixture was
35  stirred for 4h at room temperature. The solvent was then concentrated in vacuo and
the residue was chromatographed on silica gel eluting with 10-100% ethyl



Alternatively, a fluorescent peptide substrate is used. In this test
procedure, the peptide substrate contains a fluorescent group and a

quenchi ng group. Upon 15 cl eavage of the substrate by an MvP, 28hdUL 2003

fl uorescencyd hidq7iis generated is quantitated on the fl uor escrouswoNsat e
reader. The assay Is run in HCBC assay buffer (50nmM HEPES, pH 7.0) 5 nM
Ca+2, 0.02%Brij, 0.5%Cysteine)) wth human reconbi nant MvP-1, MW-9, or
MWP-13. The substrate is dissolved in nethgnol and stored frozen in 1 nM
aliquots. For the assay, substrate and enzynes are diluted in HCBC 20
buffer to the desired concentrati ons. Conpounds are added to the 96 well

pl ate cont ai ni aeptaseihsxane andravide 1 H92t8 613 %)sofsthgrdesidedhpradhet asdaliwthite rsobd.
substrat e. TheEfeggsgp;Ws;pgado@Q)(pm-gti on 340 nm em ssion 444 nn) for |
O mn. and the increase in fluorescence over tine is plotted as a |linear
line. For either the thiopeptide or fluorescent peptide test procedures,
the slope of 25 the line is cal cul at ed Exaghplefr esents the reaction rate.
The linearidy Qf;cf 24 &é,eb' i Lxsemn
of the cont% ol Q%lg); %TPés&?gF%ﬁPgti e aﬁ‘%ﬁgﬁﬁﬂ?gﬁgﬂ?ﬁﬁﬁmﬁﬁ.g?‘f’cance
(p<0.05) with drug-irBasane PRpRer a3desgiops HhExample ﬁup‘tzf‘?)lgéoég?'rﬁﬁi‘ﬁ’lgéﬁmﬁest.
Dog el- rcisé ponls e px@u@dtifmgs (n)rkmpleampﬂoeidge 0:207 tge@8 %3 ioln g)emebfrr%qgcta@bcﬁtgﬁes;iefas dru \g/l\o
an val ues, Wit h. 0 e\ £st i i near regression.

00l 44711 - 38 ngi‘eﬁri‘gcgéﬁ%s"?{&’r saés"g?ihﬁgoﬁégﬁl nhibition ,~ 8 JUL 2G-J3
PGT/ US00/ 01865 Using 96-wel | black mcrotiter plates) each well receives a
sol ution ckdhposed of 10 NI. TACE (fi nalExampdeftration 1 pg/nL), 70p/. Tris

buffer, pH 7.4 contai ni ng 9 i ation 10 m)) and 10
EtL of test conpound sol u?#@gﬁ?}@@%&%ﬁ?ﬂgrﬁggﬁggéé:?é}ﬁagin | ErM DVBSO
concentration <1% Bnd dohniohaifeil.33y (01225nmol) tof Si-BdroxybenZefespiEsaate) kiiund he
reaction is initiated by addition a . fluor ent peptidyl substrate
(final concent _‘Po‘g'_ &'%%RP%"O@an%géﬁ%PfadWPﬂ%‘ffg’sﬁ'ta%%ﬁ@ g}‘l rgxide Wagr f or
5 sec. The reagide®89/98g (a8 {dI)X6f | BrdrRd 2 BB MTheEREREAL hifefd WaY hdaRl 40
mn. and the 10 increase in fluorescence over tinme is plotted as a linear

| ine. The ¥ op#°ofor t1Ak anil rthen thecigpprapanob ivas memeovedriys evapsratie in @aeuoi dher at e.

The linearity of .Lhe act | ' fir (r2 >0.85) .The nmean (xsem
of the contr olre?'ﬂ?‘gg ?vg"%%%?égmhggegﬁgsa%%]eg%%gr@?ﬁ'f%’r wsafge[di ‘%"iui‘ ésng?i”boﬁiaﬁgcance
(p<0. 05) with elldtand deed dvatad esgivs560g OO%S OF the butyinki gthe as @bt isla) t est .
Dose-response 15 rel ationshi ps can be generate using nmultiple doses of drug
and 1 C50 values with 95% Cl are estinmated using linear regression. Hunman
Monocvtic THP-1 Cell Differentiation AERdatiple Q0 Sol uble Proteins fT HP-1

Sol ubl e Protein Assav) 20 Mtogenic stinulation of THP-1 cells cause

di fferentiZion into macr opl:=Ret-FYREox¥:-perzepgsulfopy chlnrideant secretion of

o) Tona| ot eor ol a PRt T3t RGBS Horf ENIMoRAD! BBl

p55/ 60) and Interleukin-8 - anong er proterns.
non- st i nul at edndthiihelsohriohdn 2B exll o6 divhiohenqiine 8¢hs ainspwikeeaddsd 650 mEC@P8Dr S

il TR pag] SRR PR ST 2R o o SR ARl R o *°
converting enzgg®ioR mixfdwas Stirfedfo? A8 nfitftedR 04586h IO WIS omPlempBiahlier an

inhibitory or a stinulatory conpound effect on this TACE enzyne and any
cyt ot oxi ¢ 28onsadstined forf2 dayshThe teontinauwas thanpouredsiatd ise (and optrasRAOyitm A g0 a

human nonocyt i i L&A i f . ner| bl ood
o 2 one yoar T SFherpbl TRk Bhict Sk waBl b A b Bib G RE US04 P
cul ture and dififepddediid ¥nbshiraietiGn MagioQH peciedd d.t(? gs%) of e salfori |cAlokig® agv t h
m t ogens. For the assay, THP-1 cells are seede rom an ATCC stock which

was previ ous| y2 Xpllewrsolidiompr 63-65° G FIMaps Speck 24DB(M/ vial . One vial is seeded
into a T2535 flask with 16 ms of RPM-1640 with glutamax (G bco) nedi a
containing 10 % fetal bovine serum 100 units/m penicillin) 100 ~g/m
streptomycin, and 5 x 105 M2



WD 00/ 44711 -39 2 8 JUL 2003 PCT/ US00/ 01865 ner capt o-et hanol (THP-1 nedia).
Each vial of cells are cultured for about two weeks prior to being used for
an assay and then are used for only 4 to 6 weeks to screen corrpounds. Cells
are subcul tured on Mondays and Thursdays to a concentratl on 5/ mil.
5 To performan assay) the THP-1 cells are co-incubated Cﬂ&ﬂ pl ate
with 50 nWR¥447Yf a 24 ng/ml stock of Lipopolysachari de Ib| ochem
Lot# B 13189) at 37; Cin 5% COZ at a concentration of 1.091 x 106 cells/m
(1.1 mM/well) for a total of 24 hours. At the sanme time, 50 mwel | of
drug, vehicle or THP-1 nedia is plated 24 appropriate wells to give a final
volunme of 1.2 mwell. Standard 10 and test conpounds are dissol ved in DVSO
at a concentration of 36 nmM and di | uEsampledh here to the appropriate
concenuations in THP-1 nmedi a and t |1's at the beginning of the
i ncubation period to give final gggggg'ty‘& bc?ﬁgg\%f 100 M} 30 M) 10 nM 3
m 1 nmV) 300 nM Tandol@ion oib. 1432401028 xpul s of teipheny PhGéphine slissolned md 00anl0. 1 %

final concentration. Posit ntro I in the 15

experi ment wAf E‘}sznrﬁ‘iod@}eﬁ?gﬁg ‘Eﬂe\éﬁoﬁpﬁg{’%% b|°g3§wmnrbpl @i@ers wer e
i ncluded @s yGb bniny @bowm m@s@hemldxssewi% PO Lt bVEHE, Qs 28led ! the )
except that DMSO was added give a final concentration of 0.083%

Negat i ve conteragﬂton/@ﬂlpyedvévé G9rmlla (Qe%B mal) oh diethyb ezadirarhoxwate c Fheheggultiegi cl e
but no mtog d for
Put, 7.7 CORReSlp S GHE G PR i EHIRRAYSo AP,

repl acing t headuBS Thet hre§iBueni wase chromfitogtdphdd rmdlsaahcaPIgeit efutiag ewithaetyl i nto an

i ncubat or set at %CDZ 7 ncubati on, 300
m/wel | of tP%%?! ?la{bSﬁ%BWH'é‘Fgrth ((I’r@ of ?‘ ey Lﬁj‘?f&r“ qar tiquidy " TNE- a
ELI SA. Fpj | opf Mas?Spdeo 460 8fH4 ncubation) 700 m/well of TCS is renpved and
used for analysis in TNF-R p75/80) TNF-R p55/60 and IL-8 ELISAs. 25 In
addition, at the 24 hours tinmepoint, and the cells for each treatnent group
are collected by resuspension in 500g{ddseahl of THP-1 nedia and
transferred into a FACS tube. Two m/tube of a 0.5 ng/m stock of propidium
i odi de (PI) (Boerhinger NehBhb2ynplaxy-benzegegifonyl diboridgéded. The sanples are

of "dye taken up by E4RRuaRPF Uk CED kY b WEREYor ERRRLRG Cth B T

(FL3) Qs y m:tmomﬂelmmenmmmsmﬁcabmmad&rsN,(whsadtopmsdyddag)a solation eke up

St ai nod w1t OB M Ut HEeal orRplsresifarie iR Gt SinL AEwPHSmerRae ity The

viability vahdifort@hsdoniiael thodice bm“dgb@ndveeah@dwgmu&swﬁu&eaaﬂmwd to
the viability value calculated for the vehicle treated nmtogen stinulated

group 35 (" vieRperagirpar 2h. ko Higsgaction yag ey dioppisepdded, 8- 113 elcEn m@dhge from
control”. Thbﬁoxg@?%ﬁﬁﬁhe GRAGER by 0TSSR DMIE, ThéakAfod Wadhkalelidh FhuRfoP drug
toxicity 44711 -40 2 8°JUL 2003 PGI/US00/ 01865 The quantity of

sol ubl e 2KNF 2h ami\pher diingydawity hekapRnRppBEE GO d¢rd Whier. SThe rprganic Ings was t he
THP-1 cell c 0 I from
ReD Syst errs, B Y G Bl B Sl RUECL Ghtahuid i 9 o ok

st andar ds. Td).eB(Dmgrbfa?)odftheﬁdssedpradluceasmealghtla-bwnumldor excl ude PI are
measured by 5 the FLOWNcytonetry machi ne and visualized by histograns using
comercially avail able Cytol ogic software for each treatnent group
including all controls. Biological @H%h sty in the nmagnitude of the
response of THP-1 cell cultures requi e at experinments be conpared on
the basi25 of percent CHRaARE2{{&fR- Butymydexy)pornivilsalfonydaming for each drug
concentratl on. Percent change lc?cl&?@xﬁn&&l-b@yﬁeﬂ&at ein 10 evaluated fromthe
"vehicle positiv control was cal cul.ate oncen ration
with the fol | owi ni° ofNH FURTAIE § g S/lnfg @37\? ‘gwﬁdﬁéf (veh
~zos contr ol oyciohgmcqggsowm(a&@rfnﬂésmb%elpmnp Hzﬁw bl comiaing, <§5d@>ln&1|884) 15
For the sol UphfpiratighPlaTiioa ad&éw@(lmgﬁﬁ,ﬁg of Wl B Rilhaeldsyi

stinmul ated condi’t1Qns e nea tevvels vvered{yéermned
ot ho. T oFIGTds Sne BUEre NS S EL A2 rosyluine aiisoens dilied
control ". Fowith bthysadetdnd endowoshed with pNEiqBﬁ)mmgIdmﬁlﬁmﬁéJam@@é@t dhs Jorganiedi es
under non- st Iy / d S were
determ ned a tgk'é[ ﬁ%gﬁherfs\eg%use} e>ﬁ<}g%teosu§e agslﬁfsglef%tg iéhacﬁﬂceeq ?%%9&32?1 {
positive control™ utilizing the follow ng formula: %Change =pnmn
(compound nee controls - ng/m |veh neg control x 100 pg/m (veh neg
control) 25 1 Cso values for each conpound are cal cul ated by non-Ilinear
regressi on anal ysi s using custom zed software utilizing the JUW
statistical package.




For the cell viability studies, the viabilities (Pl exclusion) of pooled
duplicate 30 wells were determ ned and the results expressed as % change
from"vehicle positive control”. The viability val ues cal cul aRefd JOpr2eghe
corrpound treated groups were corrpared to the viability value cal cul ated for
the "vehi cl‘ﬁoﬁ%‘f’?ﬁ ve control " to deternine "percent changB U8 UERt r ol

as below. This value "percent change fromcontrol" is an indicator of drug
toxicity. 35 % Change = %live cells (corrgound) -1 X100 %live cells (veh
pos control) WD 00/ 447t t -41 Referencé B JUL 2003 P 1US00101865

Bj ornberg, F.) Lantz, M, Qdsson, L, and Gull berg) U. Mechani sns invol ved

in the procesgitng @R JR)2- H?ﬁ(ﬁﬂﬂtﬁpﬁsxfﬂ)ﬁeﬂ rfom 86)eyd18iekMecarbdylic
receptors to saql ubI e r%}é E[ forns ?‘Fé Ki ne Res. 13:203-211,
1994. 5 Gat andj%as aWwhit R’g eptrospay;M gﬁec %‘ ccini) F., Yanmanoto,
R ) and Granger) G The regulation of TNF nRNA synt hesi s, menbr ane
expression) and rel ease by PMA- and il Iat ed human nonocytic THP-1
cells in V|tro Cel lul ar | nmun. Tsuchiya, S., Yamabe) M,
Yamagughi 5 V. ) Kobdgatutyl (IR,2 lﬁ)@rﬁiﬁ' (Z‘I'b“‘YMh’xYHﬁ'&nﬁlS“' yBamim)r shrent  and
characterization of a human acuteb mﬁamnbmr,bg,ukﬁm a cell line (THP- 1)

lmr;:E al i]i)p?g?gﬂlase (:ﬁLP??‘lll géE( ?ﬁ%bt ?‘i @ﬁﬁ@nﬁ?e@ﬁs‘% %{lﬂxﬁphenyl

phar macol ogi callfoma@ampro@@w@ir%meaaréo@lmmd in %mleomolmm\easladdzdm # MWP
la MP-9a MWP hﬁﬁ:ﬂ?g‘e}?m ﬁl'cﬁqet.ﬂx [Poramidaldl. zé%a 1M1ﬁ§MnMuféWés0

uMB1121> QUM QUG uM 10 u 30
uM60566721%523 é%o‘gii%ﬂ PHIOgRA m @f@&b%ﬁ%‘f@é@%%seno

uM>10 uM 10 uFBOSel@tidDwas/ittikt 4d62d onlspa) d &liea gelMolimhng' ChrbmAiogtaphpron@ 3~M
Based on the ﬁ%@i‘%%ﬁuﬂg%m‘é%%étﬁ lac %ﬁﬁl’/he%%c@%ﬁe)%&%ﬁ bggﬁgl 2R erst he

20 conpounds 0 IS Invention_are ment

such as arthrit{4-63 b‘E‘MHﬂPxW"'&XH%’gPEﬂ}%Wlé‘gl?éédﬂheé‘é{“‘aﬁféﬂx}’lﬁb%ﬁ rrdite\seichd

heal i ng, periBlowmdspraydVias 3pes 40813(M+H)E] ection) insulin resistance, bone

di sease a HN i nfection. The conpounds of this invention are also useful
in treating or inhibiting pathol ogi cal changes nedi ated by matri x

net al | oprot ei nases such as at heroscl dixgmple I35 at her oscl erotic pl aque
formation) r EdUGéﬂ-Bﬂtflf(lRQm-'Za[l{[)4-(12hb@%?ﬁk?)phéﬂjﬂsﬁltﬁﬂﬂ?ﬁﬁétﬁ&l@hhﬁwm aque
rupture) restenosis, MVP-nedi ated sltéeo enlﬁ | ammat ory di seases of the
central nervous system skin agif §I %’gll t unmor net ast asi s, Z 8

Jug 2003 WO 00/ 447To & selgprushDA® 483 mqontoj ery- bng\(\llthbgt(éBa(th brtynys,
rheumat oigh arg,@g Heh9ljsuB@R{1} Griid) f&?élbhe&an&@ib@ﬁ?ﬁhte%%rﬁb STOME RhLhdidli a,
aneur ysnal 6&% 1.Seas d gen rati1 a, B e |l oss fO”Oqu%ﬂtfg matic
joint injury) ‘fﬁ/glll RN 6@ °s§’§§’é‘§ B‘f“‘@h{g ‘?15’?&6‘1‘]5 IUXWG As $HIF §3§

the liver) gl niteatlBBE aidstbers@ 26l ve! miniolk pf iplosethane svasagdtied ell gt ohext. aI
rembranes) | MASHREGGY miuf@A SHHEPRTR)s AR 25 Mol aha ﬁg@aeaﬁg' on,

di abetic retinopat g/ ﬂg‘ feratlveg\{‘é retinopat retlnog
prematurity, WeGR4ded The opganics giere Washed SdBvater, QPB Pyer anhyJsoy BHESS“FWopl a,
ocul ar t %or scarlnmudeahd aogiengriia ivaduoao peovidel ta;mbne;ﬂ |(1R,2RM [ﬂzﬂ’-aeahtygylaft

rejection. JE. or with a
10 phar ITB.CEUtI gé @Jﬁ fo{““ (gﬂeh{}}?%? ?yl n need ﬁgﬁleﬁ ﬁﬁdr maceut i cal
carrier may b@e%‘mSP@YMaSWHQﬁ@ZZ H)cabl e solid carrl ers can i ncl ude one

or nore substances which nay al so act as flavoring agents) |ubricants,

sol ubi I'i zers, suspending agents) fil 'E?gﬁ' Q}dant S, conpression aids,

bi nders or tablet-disintegrating agen ’ encapsul ating material. 15 In
powder s, ¥he carri e(lR.ZRn2{{[#é3- “&Wlmmmwlﬂﬁlﬂﬁmyﬂhne@ﬂ)mm xture with
the finely divided active ingregy cﬁ;];exa,;elgmt HoRYEE 8didt he active ingredient is

SUi tabl e pr oport | RS2 ARPHER i aer s ﬁ?ﬁé) SRSy By st
powder s and t(ateﬂtyﬂ)ammoe}é)&t(mbmyxeaammwaw inp2( mIO8fdirhldromethariel wes iaddpdeSii ent .
Sui tabl e sol 'xﬂL‘b*’i”tﬁhE&rBadeHG 'abi@"and ft}%f metare! ag)snﬁ%h%Pg‘P F%'E'?ﬁo‘?#"i‘érﬁ%ergtﬁre

magneS| um stearate, talc, extrin
cel | ul os@3 rekhsysolveat (as é&e@ re@eaﬁ i YasRe 309 tke Frpidue évmfﬁe@atographed on
pol yvi nyl pyr rsiikdadged elutingnwwitk | héthanoldishisrontethane.n TexE G0 &ithegthyis acetate/-



Liquid carriers may be used in preparing solutions, suspensions, emulsions,
syrups and elixirs. The active ingredient of this invention can be

di ssol ved or 25 suspended in a pharmaceutically acceptable Riguld &8 rier
such as water, an organic solvent) a mxture of both or pharnmaceutically
accept ablwoookssior fat. The liquid carrier can contain oPCEYSKAIADI e

phar maceuti cal additives such a solubilizers, emulsifiers) buffers,
preservatives, sweeteners) flavoring agents, suspending agents, thickening
agents, colors, viscosity regulators, -89abilizers or osno-regulators. 30
Sui t abl e exanpl es of quuid carriers for oral and parenteral adm nistration

i acl ude wat er arti. t|v eIIquse
derivati vesﬁ ﬁ’gﬁ’é?v sogl FEIZQ&TE dw i‘f’iyg?s}f? ﬂ%‘ﬁqoﬂfl}@[}%lhy )3l cohol s
(i ncl udi ng mnmmmhexaamw@c M%@Wﬁydoh@; aElectnesipeay Mass. SpegB94dl s) and
their derivalyipyes, and oils (e.g., fractionated coconut oil and arachis
oil). For parenteral adm nistration the carrier can 35 also be an oily
ester such as ethyl oleate and isopropyl nyristate. Sterile liquid carriers
are usedsin sterile liquid form confaaempledfis for parenteral adm nistration.

WO 00/44711 -43 ERQRW_L[{[%QQQ&RQWI g‘ i Su' pena@ﬂﬂmg tlcal

conposi tions which are sterll s can be utilized by,
for exanple, intranuscular, Wﬁ?qxé(ﬁ%’ qhﬁmﬂ&"%ut aneous i njection.
Sterile solutiongo czamyalcmnbe (ddpimLséfen el Mnsdlmnnusﬁdmoré?ﬁahane) m

conmounds. oftcparaedie 3 DE=bas bl CubnaRobleiGER W) M BincdT of &
convent iQ)na!iOJMpon t &&212}:61[{éd%wygﬂoay)pbmyé],suifmw )a(mstafll)amrno]cyclo-

i nt rabr onchpédanddahikid &id @f dinf&il\&ﬂfohﬁimme)wzlshﬁid@@ riH@LtHéiSesﬂfUnE hegibfiventi on

may be fornul ated into ueous_or ially aqueous solutiron, which can
t hen be ut|PPQ‘éf&VYaﬁS{"ﬁﬁ‘éﬁaf%?‘%‘ﬁﬁmPgW“}{% &)‘ The conpounds of this invention

may al so be admilni stsepacate flaskn Sombnef] thythjll}mtlm oiagladdét tuse)"Gimiature ahsder nal
patch contag 9371 m?yd?aylamnecwm@ummdenﬂ 6 Gl bf SHE 3'25mL'Tﬁr\{n}t$ro t he

active IS.'non i ver t he agent
f or sysfirmgﬂﬁrb xR h?‘ﬂg%?"ﬁ‘fé‘%??hﬁ’%‘?ﬁégﬂfx}ﬁ%a?‘ é’hgq{'ldﬁ 5011’ Qn Wag | erg may
take any nuadied toft ihameposisntandshe resaltieg aokition masaiibwed pcasvlaﬂﬁ to g®@ms) and

occlusive deibefire A GEARA ol Mok BRI EinyTRNedite VARE Ufedul WblafhnP ! Jpe.

sem -solid e st ons her ol | er rn ol
Past es’ conpbifaBenas Wﬁ‘fﬁs‘B‘?“p?‘M‘?@ 1D Picferstion; &3skr SEhe organie phatectith Washed
hydr ophi | i cwiietagoéois rsodiomt bacztrbmgnd red dried \oeer agrydebue nfotaBimatasone.

sui tabl.g, ACcY htﬁ]ﬁf)n 1}. vQ(Ejﬁb' it ggaq]&ﬁﬁ Jf&ﬂylb&h&sgagebqikr 'Ekﬁgﬁgne'?e active

i ngr edi ent covering
a reservoir %M%YNW@YHSH@‘%HWQ‘WHBP@&P@rftydWxtYﬁYCé‘Pth‘i@f@ana“%Fsr| er, or
a matrix 20a whitd powden (485 neg)aEkectvaspran Mas Sped 381C% (M+HYyTtcl usi ve devices are
known in the literature. The dosage to be used in the treatnment of a
specific patient suffering a MW or_ TACE dependent condition nust be
subj ectively deternined by the attd&amme bhysician. The variables invol ved

i ncl udepg he severi t IRGER}- bft{[d-)(afmnﬁﬁylm)pmﬁl]hhmrﬁl}bﬁnnapﬁ, and response
pattern of the patient. Trm c\é\”. ens a%ﬁ“@e initiated 25 with small
dosages | ess than the opti HEEES e’f Thereafter the dosage
is increased untlp|the h@nt)ptanmmeﬂqsamedundgxampb B, r@&50ng edZemniod) efeached.
Preci se dosggem)in (L([&(ﬂbuty&?fo&?)tpﬁérﬁj'l]kulf@ﬁﬁ)' imﬁlb) bwlél?éiﬁf»?&%b lic acid

adm ni strati on 3£rﬁj| \eﬂtfgkj@r nng?é&[% _badm qgﬁqﬁa%as Cl a ] _ased on

experi ence W‘(‘
pri nci p3des. hydtoxycydeheainesarbdramideaasracwhitel salid. cElemmpﬂayoMasssSpen 3ﬁﬁ|2t dosage
form e.g.,gsggrabl ets or capsules. In such form the conposition is
sub-divided I nunit dose containing appropriate quantities of the active
ingredient; the unit dosage form can be packaged conpositions, for exanple
packed powders) vials) anpoul es, piEsamplel? syringes or sachets containing

| i qui ds. The unit can be Qr X capsul e or tabl et
itself, or it cafﬁnggﬁ?]%e({&g% %{?’S)’Hfh?ﬂ%ﬁ @WYA%'“?B OBﬂPﬂﬂ itions in
packagessform T ﬁandtylatalmopmﬁeﬁo&Al(mgl uWﬁrr@mmudezacmﬁ &f the
formula: R5 NHAH R R~Z B where the C_f m£ m)l et and the NRS-
moi ety are %@H?F@H‘%'@“‘aﬂjoa@é‘ﬁt‘ aE%dr‘BEﬁligla“\M‘fe?ée nmby 48 4gm ) R~0; Y
is a phenyl ring substituted at the 1- and 4-positions by °I~ and Z,
respectively; Zis O NH, C12 or S; RS is hydrogen or alkyl of 1-6 carbon
atons; R6 and R~ are each, independently, hydrogen or nethyl;



Re is .hydrogen, alkyl of 1-6 carbon atons) al kenyl of 2-6 carbon atons,

al kynyl of 2-6 carbon atons, cycloal kyl of 3-6 cazbon atons, a 5-7
nn~enbered heteroaryl having 1-3 heteroatons sel ected irorc~gN JRRE3IS and
O a 5-7 nenbered heterocycl oal kyl having 1 or 2 heteroat oztxs sel ect ed
fromN, NRO,WEOR#IIIO, or phenyl; R9 is hydrogen) alkyl of 2F&TESPUBPSat ons,
cycl oal kyl of 3-6 carbon atons, or phenyl; R o is alkyl of 1-6 carbon
atons, cycloal kyl of 3-6 carbon atonms, phenyl, or 5-7 nernbercd heteroaryl,
havi ng 1-3 heteroatonms selected fromN, NR)- S and O R ~ and ~t,z are,

i ndependent |y, hydrogen, alkyl of 1-6 carbon atons, cycloal kyl of 3-6
carbon atons, a-(%ﬁtmldxquunﬁaﬂbnpmmﬁndea&i%gg 123 xlnﬂtoda)r oAh additicrel ¢@ ndd

fromN, NR9, S and O -7 nie ed het.erqcycl K hav 1 or
JUL 2003 - a5 het gt ‘é‘@l"é"ét Bﬁﬂ# ﬁi‘ Ei?\ﬁ(i&%y (}S H}( Lgure, aspﬁwwverawat t he
optional doubl gehQRdideRiIRRloesméthade @dO0ished sdqubmiadlly Witle Satkk, 21%%1185115 and
R1Z, together with the carbons to which they are attached, forma
menber ed sat ur 6itrcd agid s AiG. othes GRSAPVSF 2BRxdieys sodiyr| wifiatey| Filatiosnand y
fused to ong o t
220, o 57 nevbamcfin inTRERPERR, € Bl BheGal e WIEERENBE T 1o
NRO) S and O, givb-tartibmtye¥-¢{d4-62batynylpxy)pbényiisulfomyl japiro)prop@ndatet €88ag)omss
selected fromN d O r. napht i . Qr R, RLi,
together with ?‘?18}}1%%?@%[ ?%ﬁ%h%y %n@pgtpéébeﬁ%r@?lﬁﬁ %18?%%& ed
saturated or upssiNr 3l Foa: QYrs70d8s ML 6.42;1 Nes 90 OEKEirSuprdsy Make 8ped B54:22
het er oat ons sel ected fromN NR9, S and O optionally fused to one of a 5-7
mezr ~ber ed monGMsH) bi - cyclic heteroaryl having 1-3 hcteroatons sel ected
fromN N S and 0, a 5-7 nmenbered saturated or unsaturated cycl oal kyl
ring or a phenyl ox naphthyl ring; the dotted Iine represents an optional
doubl e bond; said phenyl or naphthyl b&xampte2a onally nono-, di- or tri
substituted; said hetera i -.substituted; and
. 5*&&%@8%§%pﬂ%ylz “%B@? I%{a- (5%

sai d al kyl, al kenyl, alky gro ally nono or

pol y substi tut ed; sqi hSUGSLI HHERE SsPBLOMbGR ﬁenish%%gwgas;g{gn a-tm)

1-6 carbon atons, b _carbon at ons,

cycl oal kyl o~ hutgnyéwa epyliswifonyl famino) mpanoetaae 0 Bet-B3 mmeldierys Nof4-

car bon at ons, bﬂymﬂ)pmgnkdimhynfbebaamm kon2agoes.a whithZoRa., EleS(r@]thBZ

- OPO(ORz) OR3, ;£ ,2( %ﬁ O NRZR3, C{O NRZOR~, -COORZ, -503H, NRzR3,

- N[ { CHz) 2] 2NR2~"2 N , -SzNR2R3, -NOz) - N{RZ) SOzR3,
-NRzCONRzR3, NRZC( NR3) NRzR3, NR2C( =~NR3) N( SUzRZ) R3, NRzC{ =NR3) N( C- ORz) R~,
- SOZNbl COR4, - CONHSOZRa, -tetrazol -5- yExamﬁ@ZZ‘iHCN - SGZNHOONRzR3,  pt zenyl ,

napht hyl , heteroar het er ocycl oal k 8 JUL 7ZQ03 -46 wherein NRzR3
may forma pyrrol |%f{ﬁ‘g (2 ﬁ%ﬂ?ﬁmmﬁﬂg‘ﬂmpﬁﬁ““?)m‘ MFWBF?WWE

oxazol i di NSy thi az raz i.nc or i di rin Rz
and R3 are each ﬁt‘éﬁgg& tg}yny ? XI]S%ZfB ecg(fgé)rg At n‘BmoB
cycl oal kyl of & @mawlbfmnam&emﬁ pﬂ\én‘vyas amﬁht-hxﬁyfIOz()’ML@nmkyl(o 836 g, 3.23

het er ocycl oal kol Rants 13 AGRN amﬁioE)éQ[ elr;f)sae%m cEBENAHIR! @B, g0 amiy! of
-5422R3 or ter g’ﬁ’d% ‘LSQ&IIBH é(?[ F’i‘gl‘f"? afde Pt | fgachion,
thereof. 2. A mocmpeuvax smmdrmmgn tand @bmemrmed\mawmuo XEthyl &éarate Yas Added
Comound 38501 dd e bR pSE walhel\AlH Bark: P02t e ahiéh BUeFQRRyarchs A

conmpound accor ng to any one 3 wherein
hydr ogen. 5. ASOdBihsuifale. aclﬁ%rﬁa?mgnq §oBGEPYiondingYacyy gavss2 whits splighthat syas Rrs
i's -CHzGkX ox tgirlgd with ethyl acetate to give 3-({[4-(2-butynyloxy)phenyl]sulfonyl }amino)-N-

hydroxypropanamide (0.30 g) as a white solid,. mp 118 — 128°C. Electrospray Mass
Spec 313.3 (M+H)".

30



6. ~ A conpound according to Claim1l1l which is selected fromthe group
consisting of ( 1 R 2R -2-[ { [4-(Z-Butynyl oxy)phenyl)sul fonyl }
(et hyl ) am no] - N - hydr oxycycl o hexanecar boxam de; (IKk, 28 JuL 2003

4- (2-But yz~yl henyl ] sul f onyl N- hyd
20 2Lty o) Breny ol foryldam o), Nyt gt

anni no) - N-hydroXypropanam' de; 3-( { [4-(2-Butynyl oxy)phenyl) sulfonyl }
(et hyl ) am no) - N-hydr oxy propanani de; | R 25 )-Z-[ {

[ 4- (2-Butynyl oxy) phenyl] sul foz~yl } ammd)- N hydroxycycl o

pent anecar boxam de; Z 8 JuL 2003 -47 ( 1 R 2 §)-2-[ {

[ 4- (Z-) But ynyl oxy) phenyl] sul fonyl YEXamPMe3d) anino] N hydroxy

cycl opent aneeg; AR p ralEbaly g;%hmy.fs@fmg.y@m?ﬂ.,?mnmmm Jonyl }

am no) - N- hydr oxycycl o ane car

[ 4- (2-butynyl Oxymhﬁnédﬂuo'wa QB’!Jbur}yl (30@ Lt)ut }ph'éhﬁgﬂﬂﬁ%nyl}ammo)-

cycl ohexanecar boxam

(4- (2- but yn)H"?B@W?)‘ﬁe(ﬂig £ gépf‘BW’q ) in %Hﬁe #R'%Wa&wﬁer (S%"?J[\(')c PG as added
hept anc- 3- cavlinmahgdtide (348 nimal) Ryl b3 iGlombR)ané 2 H) ul3-¥39 mmol). After

[4-(2-but y“yfcgi%réﬁexgdcuaf; ng\mé whs &mm émgmaa&le A}kdw&m%%%ro [2 2 1

] heptane-2 rocess % aring a co as cla
in daim1 \f'éﬁﬂ@lﬁmé@ﬁ%ldﬂ§‘é§v‘€fn®héﬁm%€°df‘8} P‘B gFmﬁi}“OﬂeaaétCPWnHa‘&?n‘Eound of

LI_OF _WU|R|§12Y Racid OgiveX~Nrer- ﬁutW3-[ﬁ4&-butﬁ132o;(%he\n@ﬂrs&lﬂﬁhyﬁim%{l)ﬂmngﬁe _ancci] ]
SRR SRyt sk it

correspgﬁdl ng conpound of, formula B; b) dep~cotecting a conpound of
formul a VT: Example 23

N-{[{4-(2-Butynyloxy)phenyl]sulfonyl}-N-methyl-beta-alanine

In the same manner as described in Example 16 tert-butyl-3-[{[4-(2-

butynyloxy)phenyl]jsuifonyl } (methyl)aminojpropanoate (0.863 g, 2.34 mmol) gave

15  N-{[4-(2-butynyloxy)phenyl]sulfony] }-N-methyl-beta-alanine (0.760 g) as a white
solid, mp 90-110°C. Electrospray Mass Spec 312.1 (M+H)".

Example 24
3-({[4-(2-Butynyloxy)phenyl]sulfonyl} (methyl) amino)-N-hydroxypropanamide

20 N-{[4-(2-Butynyloxy)phenyl]sulfonyl }-N-methyl-beta-alanine (0.7 g, 2.25
mmol) was converted to 3-({[4-(2-butynyloxy)phenyl]sulfonyl} (methyl) amino)-N-
hydroxypropanamide (0.525 g white solid) as described in Example 21. Analysis for
C,H,N,0O,S: Calc’d: C, 51.52; H, 5.56; N, 8.58. Found: C, 51.38; H, 5.16; N, 8.28.

Electrospray Mass Spec 327.2 (M+H)".
25

Example 25
(1R, 2S)-2-[{[4-(2-Butynyloxy)phenyl]suifonyl}amino cyclopentanecarboxylic
acid
To a solution of cis-2-amino-1-cyclopentane (1.0 g, 7.74 mmol) in 1:1
30 water:dimethylformamide (10 mL) at 0°C was added sodium carbonate (2.7 g, 25.5
mmol) followed by 4-(2-butynyloxy)phenyl sulfony!l chloride (2.08 g, 8.5 mmol).
The reaction mixture was allowed to warm to room temperature. After stirring

overnight water and ethyl acetate were added and the mixture acidified to pH = 1
with 6N aqueous hydrochloric acid. The organic phase was washed with water and



~ 8 JUL 3003 -48 RB R5 0 \\ ,Y-X NNHOR30 R> > ~R-2 R7 Rs (vi) wherein R's

'~, R~, Rb~ ~.u Rya, ~, Y~ Z ~d the dotted line are defined in Claim1, and
~30 is a suitable protecting group, to give a corresponding c rgpglgtnqmgf
formula )~ c) resolving a mxture (e_g. raccmate) of opticall ﬁmtlg/e

i somers of WOMHHdUnd of formula ~ to isolate one enanti onh&FUSpo/01865

di astereoner substanhially free of the other enantioner or diastereoners;
d) acidifying a basic conpound of forrmula )g with a pharnaceutically
acceptable acid to give a pharnaceutical t32-acceptable salt. 8. A conpound
of the formula, Re ~I sa~H R8 il rwhercin kb and It7 are each,

| ndependent |y orif¥ S8E ot fitlyaRfus Softu PR FhRHTn @%nf%?ﬂggba o' S

al kyl of 1-6 carbon atqons, a ené’g of Z-6 carbon atons, a )
carbon atoms, &yl tRal 4r2-Hi4-42-Euyaylspnphanylsuliogridagino RycleneRizngcarborylic o
menber ed het eragir(yI58 gpxs nwhite solid] nip1BG-EErPlatiempay M Spec3jgom N, N~9, O
or S or 5to E1+ri_rﬁlnbered bet erocycl oal kyl having 1 or 2 heteroatons

sel ected fiSrOX( " NR~, Oor S. 9. A conpound of the fornula 2 8 JUL
2003 -49Rg°R soz~ Rg |11l wherein R6 aztd Rl~ e exck~, independently,

hydr ogen, al kyl of 1-6 carbon atons, -é@\!’,'p-e ; Re is of 1-4 carbon atons,
al kenyl of ~-6 carbon (8RO2S).2-H[4YRButydyloypheryipaoayDamind)N oal kyl of 3-6
carbon atons, phenyl, napl ~t hfﬁm, 5 tgﬁgo yn&enﬁired .hg?eroaxyl having from1
to 3 heteoatons sel ected fromhydroggoyclepentanecarbpxamide 9 ner nber ed

het erocycl oal kyl having 1 ox 2 hetcroatons selected from N NR9, Oor S
and J is fluorine, (1&2@nﬂ‘é‘,’*(@ﬁ"&my}?éy)Pﬁ?@}laulfW ABHYACYCIOReIBRCr | azol yI or

i mi dazol -yb. ZL@rbokigie aofd (8.506gphs nrnalf whssamureedfto ASR RISH2KE [H-(2Abuaynylaxye- of
clains | to 6 | 1N ' - o1 DI s

pat hol ogi cal & ﬁg“#gggf"?’&ﬁg‘g’? d;ot) éﬁﬂﬁg}ﬁﬁ%&ﬂgﬁj&g c%%\g/%r? @?’Jnaﬂﬁ%énw&‘gé)(af‘ﬂgﬁfb?dnma

manmal . 11. UFeagpleotIdiorgiva an off ayhite solidyel8si 2. tmmlfgbﬁeﬁ‘%’i- SlectrpspsayeMasss

rhewmat oi d ar tsped 353s) (MRSt rejection, cachexia) inflammation, fever,
insulin resistance, septic shock, congestive heart failure, infl arnmatory
di sease ofisthe central nervous systengximple2ymatory bowel disease or HzZV
infection. 12. A pharmaceutical conposition conprising a conpound of

formul a B as cl ai neért-Butyl (1IRS)A({t4-G-husynyloxy)phemidisulforyl}amingceut i cal | y
acceptabl e carver. .A9. Aa . ALY. A
CAS( 1. A&(. A A99. AL. A A2. AL. AA. AL%*’?&‘&%“@L“&XE‘%. Al .AE A Ae. AL
. A 92. AN. AF . A; & AL 5 A&y / R N 1 : .
B 355050 g i

f2.AS. A Al L. A(. A CAL. AL A

QQ @. #. ?????gﬂff’?@’wﬁf ¢id (0.80 g) pps ponvedted to fere-bigyl (1R, 25),3-ptid-2-Dutypylony)y 2992272
2| | 2~~~??220<>phen3|]RAI3h 7l ) amino dyelopentaneCarboxPate-as-deseritied 2 ERampld b to-gA2?277>~~
P~P~2~>~22~" ~ 0220099 DRRIAD DRI A n T <>222 PP XA3 P A2 2278233 2287<?| ?
| 2222222222277 3’%%%31{3@?@;&2@-3@@5&i_@iﬁ’f?yE“J;Fﬁcﬂ-g%ggﬁ Z‘ﬂ px~>’?|~’?
22792F: “"nT45 6.92;N,3.56. Found: C, 61.04; H, 6.79; N, 3.72. Electrospray Mass Spec 394.2

(M+H)".

25 Example 28
tert-Butyl (1R, 2S)-2-[{{4-(2-butynyloxy)phenyl]sulfonyl} (methyl) amino
cyclopentanecarboxylate

tert-Butyl (1R, 28S)-2-[{[4-(2-butynyloxy)phenyl]sulfonyl }aminocyclo-
pentanecarboxylate (0.50 g, 1.27 mmol) in dimethylformamide (4 mL) was treated
30  with potassium carbonate (0.527g, 3.81 mmol) and iodomethane (95 uL, 1.53 mmol).
After 18 hours the reaction mixture was concentrated in vacuo, diluted with ethyl
acetate and washed with water and brine then dried over anhydrous sodium sulfate.
Filtration and concentration in vacuo gave tert-butyl (1R, 28)-2-[{[4-(2-butynyl-
oxy)phenyllsulfonyl} (methyl) amino cyclopentanecarboxylate as a white solid
35  (0.495 g), mp 131-133°C. Electrospray Mass Spec 408.2 (M+H)".
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() - carboxylate (0 390 g, 0.956 mmol) was converted to (cis)-tert-butyl-2-[{[4-(2-
15  butynyloxy)phenyl]sulfonyl} (methyl) amino) cyclohexanecarboxylate as described
in Example 28 to give a colorless oil (0.260 g). Electrospray Mass Spec 422.2
(M+H)".

Example 35
20 (Cis)-2-[{[4-(2-butynyloxy)phenyl]sulfonyl} (methyl) amino)
cyclohexanecarboxylic acid
(Cis)-tert-butyl-2-[ {[4-(2-butynyloxy)phenyl]sulfonyl }(methyl)amino)cyclo-
hexanecarboxylate (0.220 g, 0.522 mmol) was converted to (cis)-2-[{[4-(2-butynyl-

oxy)phenyl]sulfonyl}(methyl)amino)cyclohexanecarboxylic acid as described in
25 Example 16 to give a white solid (0.190 g). Electrospray Mass Spec 366.2 (M-+H)".

Example 36
(Cis)-2-[{{4-(2-butynyloxy)phenyl}sulfonyl} (methyl) amino]-N-

hydroxycyclohexanecarboxamide

30 (Cis)-2-[{[4-(2-butynyloxy)phenyllsulfonyl }(methyl) amino)cyclohexane-
carboxylic acid (0.165 g, 0.45 mmol) was converted to (cis)-2-[{ [4-(2-butynyloxy)-
phenyl]sulfonyl} (methyl) amino]-N-hydroxycyclohexanecarboxamide as described
in Example 21 to give an off white solid (0.50 g). Electrospray Mass Spec 381.2
(M+H)".
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2.2.11heptane-2- carboxyhc ac1d( 363 g, 1 mmol) was converted to (1R,2R,3S,4R)-
15  (cis)-3-({[4-(2-butynyloxy)phenyl]sulfonyl }amino)-N-hydroxybicyclo[2.2.1]heptane-
2-carboxamide as described in Example 21 to give a white solid (0.30 g). Analysis
for C,,H,,N,0,S: Caic’d: C, 57.13; H, 5.86; N, 7.4. Found: C, 57.76; H, 6.12; N, 7.6.
Electrospray Mass Spec 379.3 (M+H)".

20 Example 39
tert-Butyl (1R, 2R, 3S, 4R)-(cis)-3-({[4-(2-
butynyloxy)phenyl]sulfonyl}amino)bicyclo [2.2.1] heptane-2-carboxylate
(1R, 2R, 38, 4R)-(Cis)-3-({[4-(2-butynyloxy)phenyl]sulfonyl }amino)bicyclo-
[2.2.1] heptane-2-carboxylic acid (0.80 g, 2.2 mmol) was converted to tert-butyl
25  (1R,2R,3S,4R)-(cis)-3-({ [4-(2-butynyloxy)phenyl]sulfonyl }amino)bicyclo[2.2.1]-
heptane-2-carboxylate as described in Example 14 to give a white solid (0.69 g),
mp 94 — 99°C. Analysis for C,H,,NO,S: Calc’d: C, 62.98; H, 6.97; N, 3.34. Found:
C, 62.65; H, 6.95; N, 3.7. Electrospray Mass Spec 420.3 (M+H)".

30 Example 40
tert-Butyl (1R, 2R, 3S, 4R)-(cis)-3-({[4-(2-butynyloxy)phenyl]sulfonyl} (methyl)
amino)bicyclo [2.2.1] heptane-2-carboxylate

tert-Butyl (1R, 2R, 38§, 4R)-(cis)-3-({[4-(2-butynyloxy)phenyl]-sulfonyl }-
amino)bicyclo[2.2.1]heptane-2-carboxylate (0.55g, 1.31 mmol) was converted to tert-
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tert-Butyl(1R,2R,35,4R)-(cis)-3-({ [4-(2-butynyloxy)phenyl]sulfonyl } -

10  (methyl)amino)bicyclo[2.2.1]heptane-2-carboxylate (0.45 g, 1.04 mmol) was
converted to (IR,2R,3S,4R)-(cis)-3-({[4-(2-butynyloxy)phenyl]sulfonyl}(methyl)-
amino)bicyclo [2.2.1] heptane-2-carboxylic acid as described in Example 16 to give
a white solid (0.37 g), mp 153-158°C. Analysis for C,,H,,NO,S: Calc’d: C, 60.46; H,
6.14; N, 3.71. Found: C, 60.71; H, 5.94; N, 3.97. Electrospray Mass Spec 378.1

15 M+H)".

Example 42
(1R, 2R, 38, 4R)-(Cis)-3-({[4-(2-butynyloxy)phenyl]sulfonyl} (methyl) amino)-N-
hydroxybicyclo {2.2.1] heptane-2-carboxamide

20  (1R,2R,38,4R)-(Cis)-3-({[4-(2-butynyloxy)phenyl]sulfonyl } (methyl) amino)bicyclo-
[2.2.1]heptane-2-carboxylic acid (0.30 g, 0.79 mmol) was converted to (1R, 2R, 38,
4R)-(cis)-3-({[4-(2-butynyloxy)phenyl]sulfonyl} (methyl) amino)-N-hydroxybicyclo-
[2.2.1]heptane-2-carboxamide (0.137 g) as described in Example 21. Electrospray

Mass Spec 393.2 (M+H)".
25

Pharmacology
The ability of the compounds of the invention, or their pharmaceutically

acceptable salts, to inhibit matrix metalloproteinases or TACE and, consequently,
demonstrate their effectiveness for treating diseases modulated by matrix
30  metalloproteinases or TACE is shown by the following in vitro assays.

Test Procedures for Measuring MMP-1, MMP-9, and MMP-13 Inhibition

These standard pharmacological test procedures are based on the cleavage of a
thiopeptide substrates such as Ac-Pro-Leu-Gly(2-mercapto-4-methyl-pentanoyl)-Leu-
35  Gly-OEt by the matrix metalloproteinases MMP-1, MMP-13 (collagenases) or MMP-
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z[ <”P1910%p@ade) up( fBtshGemd 20 MM stock in 100% DMSO and the DTNB is dissolved in 100%

5 DMSO as a 100 mM stock and stored in the dark at room temperature. Both the

substrate and DTNB are diluted together to 1 mM with substrate buffer (50 mM

HEPES pH 7.5, 5 mM CaCl2) before use. The stock of enzyme is diluted with

buffer (50 mM HEPES, pH 7.5, 5 mM CaCl2, 0.02% Brij) to the desired final

concentration. The buffer, enzyme, vehicle or inhibitor, and DTNB/substrate are
10  added in this order to a 96 well plate (total reaction volume of 200 ul) and the
increase in color is monitored spectrophotometrically for 5 minutes at 405 nm on a
plate reader and the increase in color over time is plotted as a linear line.
Alternatively, a fluorescent peptide substrate is used. In this test procedure,
the peptide substrate contains a fluorescent group and a quenching group. Upon
15 cleavage of the substrate by an MMP, the fluorescence that is generated is quantitated
on the fluorescence plate reader. The assay is run in HCBC assay buffer (50mM
HEPES, pH 7.0, 5 mM Ca*2, 0.02% Brij, 0.5% Cysteine), with human recombinant
MMP-1, MMP-9, or MMP-13. The substrate is dissolved in methanol and stored
frozen in 1 mM aliquots. For the assay, substrate and enzymes are diluted in HCBC
20 buffer to the desired concentrations. Compounds are added to the 96 well plate
containing enzyme and the reaction is started by the addition of substrate. The
reaction is read (excitation 340 nm, emission 444 nm) for 10 min. and the increase in
fluorescence over time is plotted as a linear line.
For either the thiopeptide or fluorescent peptide test procedures, the slope of
25  the line is calculated and represents the reaction rate. The linearity of the reaction
rate is confirmed (r2 >0.85). The mean (xsem) of the control rate is calculated and
compared for statistical significance (p<0.05) with drug-treated rates using Dunnett's
multiple comparison test. Dose-response relationships can be generated using

multiple doses of drug and IC5( values with 95% CI are estimated using linear

30 regression.
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mmutes at room temperature. The reaction is initiated by addition of a fluorescent
peptidyl substrate (final concentration 100 uM) to each well and then shaking on a
shaker for 5 sec.

The reaction is read (excitation 340 nm, emission 420 nm) for 10 min. and the

10  increase in fluorescence over time is plotted as a linear line. The slope of the line is
calculated and represents the reaction rate.

The linearity of the reaction rate is confirmed (r2 >0.85). The mean (x+sem)
of the control rate is calculated and compared for statistical significance (p<0.05)
with drug-treated rates using Dunnett's multiple comparison test. Dose-response

15 relationships can be generate using multiple doses of drug and IC5( values with 95%

CI are estimated using linear regression.

Human Monocytic THP-1 Cell Differentiation Assay For Soluble Proteins
(THP-1 Soluble Protein Assay)

20 Mitogenic stimulation of THP-1 cells cause differentiation into macrophage
like cells with concomitant secretion of tumor necrosis factor (TNF-a and TNF
receptor (TNF-R p75/80 and TNF-R p55/60) and Interleukin-8 (IL-8), among other
proteins. In addition, non-stimulated THP-1 cells shed both the p75/80 and the
p55/60 receptors over time. The release of membrane bound TNF-o and possibly

25 TNF-R p75/80 and TNF-R p55/60, but not IL-8, is mediated by an enzyme called
TNF-o converting enzyme or TACE. This assay can be used to demonstrate either an
inhibitory or a stimulatory compound effect on this TACE enzyme and any cytotoxic
consequence of such a compound.

THP-1 cells (from ATCC) are a human monocytic cell line which were

30 obtained from the peripheral blood of a one year old male with acute monocytic
leukemia. They can be grown in culture and differentiated into macrophage like cells
by stimulation with mitogens.

For the assay, THP-1 cells are seeded from an ATCC stock which was
previously grown and frozen back at 5 x 106/ml/vial. One vial is seeded into a T25-

35 flask with 16 mls of RPMI-1640 with glutamax (Gibco) media containing 10 % fetal
bovine serum, 100 units/ml penicillin, 100 pg/ml streptomycin, and 5 x 10° M 2-
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10  and test compounds are dissolved in DMSO at a concentration of 36 mM and diluted

15

20

25
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35

from here to the appropriate concentrations in THP-1 media and added to the wells at
the beginning of the incubation period to give final concentrations of 100 mM, 30
mM, 10 mM, 3 mM, 1 mM, 300 nM, and 100 nM. Cell exposure to DMSO was
limited to 0.1 % final concentration. Positive control wells were included in the
experiment which had mitogen added but no drug. Vehicle control wells were
included as well, which were identical to the positive control wells, except that
DMSO was added to give a final concentration of 0.083%. Negative control wells
were included in the experiment which had vehicle but no mitogen or drug added to
the cells. Compounds can be evaluated for their effect on basal (non-stimulated)
shedding of the receptors by replacing the LPS with 50 ml/well of THP-1 media.
Plates are placed into an incubator set at 5% CO2 and at 37° C. After 4 hours of
incubation, 300 ml/well of tissue culture supernatant (TCS) is removed for use in an
TNF-a ELISA. Following 24 hours of incubation, 700 ml/well of TCS is removed
and used for analysis in TNF-R p75/80, TNF-R p55/60 and IL-8 ELISAs.

In addition, at the 24 hours timepoint, and the cells for each treatment group
are collected by resuspension in 500 pl/well of THP-1 media and transferred into a
FACS tube. Two ml/tube of a 0.5 mg/ml stock of propidium iodide (PI) (Boerhinger
Mannheim cat. # 1348639) is added. The samples are run on a Becton Dickinson
FaxCaliber FLOW cytometry machine and the amount of dye taken up by each cell is
measured in the high red wavelength (FL3). Only cells with compromised
membranes (dead or dying) can take up PI. The percent of live cells is calculated by
the number of cells not stained with PI, divided by the total number of cells in the
sample. The viability values calculated for the drug treated groups were compared to
the viability value calculated for the vehicle treated mitogen stimulated group
("vehicle positive control”) to determine the "percent change from control”. This
"percent change from control” value is an indicator of drug toxicity.
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For the soluble protein (TNF-a, p75/80, p55/60, IL-8) studies under

stimulated conditions, the mean pg/ml of duplicate wells were determined and the

results expressed as percent change from "vehicle positive control”. For the soluble
protein (p75/80 and p55/60 receptors) studies under non-stimulated conditions, the

20 mean pg/ml of duplicate wells were determined and the results expressed as percent
change from "vehicle positive control" utilizing the following formula:

% Change = pg/ml (compound peg controD) - pg/ml (veh neg control x 100

pg/ml (veh neg control)
25
IC,, values for each compound are calculated by non-linear regression analysis
using customized software utilizing the JUMP statistical package.

For the cell viability studies, the viabilities (PI exclusion) of pooled duplicate

30  wells were determined and the results expressed as % change from "vehicle positive

control”. The viability values calculated for the compound treated groups were

compared to the viability value calculated for the "vehicle positive control” to

determine "percent change from control” as below. This value “percent change from
control” is an indicator of drug toxicity.

35
% Change = % live cells (compound) -1 X 100

% live cells (veh pos control)
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13 lishment and characterization of a human acute monocytic Ieukemla cell line
(THP-1). Int. J. Cancer. 26:1711-176, 1980.
Results of the above in vitro matrix metalloproteinase inhibition, TACE
inhibition, and THP standard pharmacological test procedures are given in Table 1.

Table 1:
Exampe # MMP-42 MMP-92 MMP-132 TACE? THP?
17 >10uM >10 uM >{0uM 28 14
18 >10uM >10 uM >10 uM 61 1
21 >0uM >10 uM >10uM 145 0
24 >10uM ~10uM ~10uM 73 S
26 >1 uM 5056 672 15 23
30 2768 383 308 14 65
32 >10 uM ~10uM 1738 36 29
36 4229 1319 1820 53 23
38 >10uM >10 uM ~10uM 30 9
A2 ~10uM - 1142 62 77
15
a) IC,, (nM)
b) % Inhibition @ 3uM

Based on the standard pharmacological test procedures described above, the
20  compounds of this invention are useful in the treatment of disorders such as arthritis,
tumor metastasis, tissue ulceration, abnormal wound healing, periodontal disease,

graft rejection, insulin resistance, bone disease and HIV infection.
The compounds of this invention are also useful in treating or inhibiting
pathological changes mediated by matrix metalloproteinases such as atherosclerosis,
25  atherosclerotic plaque formation, reduction of coronary thrombosis from
atherosclerotic plaque rupture, restenosis, MMP-mediated osteopenias, inflammatory
diseases of the central nervous system, skin aging, angiogenesis, tumor metastasis,
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Sjogren’s syndrome, myopia, ocular tumors, ocular angiogenesis/neovascularization

and comneal graft rejection.
Compounds of this invention may be administered neat or with a
10  pharmaceutical carrier to a patient in need thereof. The pharmaceutical carrier may

be solid or liquid.

Applicable solid carriers can include one or more substances which may also
act as flavoring agents, lubricants, solubilizers, suspending agents, fillers, glidants,
compression aids, binders or tablet-disintegrating agents or an encapsulating material.

15 In powders, the carrier is a finely divided solid which is in admixture with the finely
divided active ingredient. In tablets, the active ingredient is mixed with a carrier
having the necessary compression properties in suitable proportions and compacted in
the shape and size desired. The powders and tablets preferably contain up to 99% of
the active ingredient. Suitable solid carriers include, for example, calcium phosphate,

20  magnesium stearate, talc, sugars, lactose, dextrin, starch, gelatin, cellulose, methyl
cellulose, sodium carboxymethyl cellulose, polyvinylpyrrolidine, low melting waxes
and ion exchange resins.

Liquid carriers may be used in preparing solutions, suspensions, emulsions,
syrups and elixirs. The active ingredient of this invention can be dissolved or

25  suspended in a pharmaceutically acceptable liquid carrier such as water, an organic
solvent, a mixture of both or pharmaceutically acceptable oils or fat. The liquid
carrier can contain other suitable pharmaceutical additives such a solubilizers,
emulsifiers, buffers, preservatives, sweeteners, flavoring agents, suspending agents,
thickening agents, colors, viscosity regulators, stabilizers or osmo-regulators.

30  Suitable examples of liquid carriers for oral and parenteral administration include
water (particularly containing additives as above, e.g., cellulose derivatives,
preferable sodium carboxymethyl cellulose solution), alcohols (including monohydric
alcohols and polyhydric alcohols, e.g., glycols) and their derivatives, and oils (e.g.,
fractionated coconut oil and arachis oil). For parenteral administration the carrier can

35 also be an oily ester such as ethyl oleate and isopropyl myristate. Sterile liquid
carriers are used in sterile liquid form compositions for parenteral administration.
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10  through the use of a transdermal patch containing the active compound and a carrier
that is inert to the active compound, is non-toxic to the skin, and allows delivery of
the agent for systemic absorption into the blood stream via the skin. The carrier may
take any number of forms such as creams and ointments, pastes, gels, and occlusive

devices. The creams and ointments may be viscous liquid or semi-solid emulsions of

15 either the oil in water or water in oil type. Pastes comprised of absorptive powders
dispersed in petroleum or hydrophilic petroleum containing the active ingredient may
also be suitable. A variety of occlusive devices may be used to release the active
ingredient into the blood stream such as a semipermeable membrane covering a
reservoir containing the active ingredient with or without a carrier, or a matrix

20 containing the active ingredient. Other occlusive devices are known in the literature.

The dosage to be used in the treatment of a specific patient suffering a MMP
or TACE dependent condition must be subjectively determined by the attending
physician. The variables involved include the severity of the dysfunction, and the
size, age, and response pattern of the patient. Treatment will generally be initiated

25 with small dosages less than the optimum dose of the compound. Thereafter the
dosage is increased until the optimum effect under the circumstances is reached.
Precise dosages for oral, parenteral, nasal, or intrabronchial administration will be
determined by the administering physician based on experience with the individual
subject treated and standard medical principles.

30 Preferably the pharmaceutical composition is in unit dosage form, e.g., as
tablets or capsules. In such form, the composition is sub-divided in unit dose
containing appropriate quantities of the active ingredient; the unit dosage form can be
packaged compositions, for example packed powders, vials, ampoules, prefilled
syringes or sachets containing liquids. The unit dosage form can be, for example, a

35 capsule or tablet itself, or it can be the appropriate number of any such compositions
in package form.
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CLAIMS

1. Hydroxamide acids of the formula:

Rs NHOH
R

N -
z

R7 Re

B
where the C(=0)NHOH moiety and the -NR;- moiety are bonded to adjacent carbons;
wherein
X is SO; or -P(O)R10;
Y is a phenyl ring substituted at the 1- and 4-positions by X and Z,
respectively;
Z 1sO,NH, CHaor S;
R; is hydrogen or alkyl of 1-6 carbon atoms;
Rs and Ry are each, independently, hydrogen or methyi;
Ry is lydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms,
alkynyl of 2-6 carbon atoms, cycloalkyl of 3-6 carbon atoms, a 5-7
membered heteroaryl having 1-3 heteroatoms selected from N, NRy, S
and O, a 5-7 membered heterocycloalkyl baving 1 or 2 heteroatoms
selected from N, NRy, S and O, or phenyl;
Ry is hydrogen, alkyl of 1-6 carbon atoms, cycloalkyl of 3-6 carbon atoms, ot
phenyl;
Rygis alky! of 1-6 carbon atoms, cycloalkyl of 3-6 carbon atoms, phenyl, or
5-7 membered heteroaryl, having 1-3 heteroatoms selected from N,
NRg, S and O;
R;1 and Ry are, independently, hydrogen, alkyl of 1-6 carbon atorns,
cycloalkyl of 3-6 carbon atomns, a 5-7 membered heteroaryl having 1-3 heteroatoms

selected from N, NR,, S and O, a 5-7 membered heterocycloalkyl having 1 or 2
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heteroatoms selected from N, NRy, S and O, or phenyl, and the optional double bond
represented by the dotted line is present; or
Ry, and Ry3, together with the carbons to which they are attached, form a 5-10
membered saturated or unsaturated mono or bicyclic cycloalkyl optionally fused to
one of a 5 to 7 membered saturated or unsaturated cycloalkyl ring, a 5-7 membered
heteroaryl having 1-3 heteroatoms selected from N, NRg, S and O, a 5-7 membered
heterocycloalkyl having 1 or 2 heteroatoms selected from N, NRy, S and O, phenyl or
naphthy! rings; or
Ry; and Ry, together with the carbons to which they are attached form a 5-10
membered saturated or unsaturated mono- or bicyclic heterocycloalkyl having 1-2
heteroatoms selected from N, NRy, S and O, optionally fused to one of a 5-7
membered mono or bi-cyclic heteroaryl having 1-3 heteroatoms selected from N, NR,,
S and O, a 5-7 membered saturated or unsaturated cycloalkyl ring or a phenyl or
naphthyl ring;
the dotted line represents an optional double bond,
said pheny! or naphthyl being optionally mono-, di- or tri substituted;
said heteroaryl being optionally mono- or di- substituted; and

said alkyl, alkenyl, alkynyl, cycloalkyl groups being optionally mono or poly
substituted;

said substituents being selected from:

halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of
2-6 carbon atoms, cycloalkyl of 3-6 carbon atoms, -OR;, -CN, -COR,,
perfluoroalkyl of 1-4 carbon atoms, -O-perfluoroalkyl of 1-4 carbon atoms,
-CONRzR3, -8(0)nR: -OPO(OR)OR3, -PO(OR2)R;, -OC(ONR:R;, -
C(O)NR;OR;, -COOR;3, -SO3H, -NR;R;, -N[(CH3):]):NR;, -NR,COR;3, -
NR,COOR3;, -SO:NR3R;, -NO;, -N(R;)SO;R;, -NR;CONRzR;, -
NR3;C(=NR3;)NRzR3, -NR2C(=NR3)N(SO:R;)R3, NR;C(=NR3)N(C=OR3)Ry,
-SO2NHCORy,, -CONHSO2R,, -tetrazol-5-yl, -SO,;NHCN,
-SO2NHCONR:R;, pbenyl, naphthyl, heteroaryl or heterocycloalkyl;
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wherein —-NR,R; may form a pyrrolidine, piperidine, morpholine,
thiomorpholine, oxazolidine, thiazolidine, pyrazolidine, piperazine, or
azetidine ring;

R; and R; are each, independently, hydrogen, alkyl of 1-6 carbon atoms,

cycloalkyl of 3-6 carbon atoms, phenyl, naphthyl, heteroaryl or
heterocycloalkyl;

R, is hydrogen, alky! of 1-6 carbon atoms, cycloalkyl of 3-6 carbon atoms,
phenyl, naphthyl, heteroaryl, -S(O)wRz, -COOR;, -CONR3R3, -SO2NR3R; or -
COR3;

and n= 0 to 2; or a pharmaceutically acceptable salt thereof.

2. A compound according to Claim 1 wherein X is SO;.
3. A compound according to any one of Claims 1 or 2 wherein Z is oxygen.

4, A compound according to any one of Claims 1 to 3 wherein Rg and R are

hydrogen.

5. A compound according to any one of Claims 1 to 4 wherein Rg is -CHOH or
methyl.

6. - A compound according to Claim 1 which is selected from the group consisting
of (1R,2R)-2-[ {[4-(2-Butynyloxy)phenyl]sulfonyl } (methyl)amino]-N-hydroxycyclo-
hexanecarboxamide;

(1R, 2R)-2-({[4-(2-Butynyloxy)phenyl]sulfonyl }amino)-N-hydroxycyclo-
hexanecarboxamide;

3-({[4-(2-Butynyloxy)phenyl]sulfony] } amino)-N-hydroxypropanamide;

3-({[4-(2-Butynyloxy)phenyl]sulfonyl} (methyl) amino)-N-hydroxy-
propanamide;

(1R, 28)-2-[ {[4-(2-Butynyloxy)phenyl]sulfonyl} amino)-N-hydroxycyclo-
pentanecarboxamide;
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(IR, 28)-2-[{[4-(2-Butynyloxy)phenyljsulfonyl} (methyl) amino] N-hydroxy-
cyclopentanecarboxamide;,

(Cis)-2-[ {[4-(2-butynyloxy)phenyl]sulfonyl }amino)-N-hydroxycyclohexane-
carboxamide;

(Cis)-2-[ {[4-(2-butynyloxy)phenyl]sulfonyl} (methyl) ami_no]-N—hydroxy-
cyclohexanecarboxamide;

(1R, 2R, 38, 4R)-(Cis)-3-({[4-(2-butynyloxy)phenyl]sulfonyl } amino)-N-
hydroxybicyclo [2.2.1] heptane-2-carboxamide; and

(IR, 2R, 38, 4R)-(Cis)-3-({[4-(2-butynyloxy)phenyl]sulfonyl} (methyl)-
amino)-N-hydroxybicyclo [2.2.1] heptane-2-carboxamide.

7. A process for preparing a compound as claimed in Claim 1

which comprises one of the following:

a) reacting a cormpound of formula V:
R
N
-N Q
NY—X 2o
Z
R7 Ry Ri1  Rqp
V)

wherein Rs Rg, Ry, Rg, and Ry Rz, X, Y, Z and the dotted line are defined
in Claim 1, and Q is OH or a reactive derivative thereof, with
hydroxylamine to give a corresponding compound of formula B;

b) deprotecting a compound of formula VI:
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d) acidifying a basic compound of formula B with a pharmaceutically acceptable
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acid to give a pharmaceutically acceptable salt.

8. A compound of the formula,

wherein Rg and Ry are each, independently, hydrogen, alkyl of 1-6 carbon

atoms, -CN, -CCH;

and Ry is alky! of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of
2-6 carbon atoms, cycloalky! of 3-6 carbon atoms, phenyl, naphthyl, 5
to 10 membered heteroaryl having from 1 to 3 heteroatoms selected
from N, NRy, O or S, or 5 to 9 membered heterocycloalkyl having 1 or
2 heteroatoms selected from N, NRo, O or S.

9. A compound of the formula
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|l 50,4
Rp t
wherein R¢ and R, are each, independently, hydrogen, alkyl of 1-6 carbon
atoms, -CN, -CCH,
Ry is of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, atkynyl of 2-6
carbon atoms, cycloalkyl of 3-6 carbon atoms, phenyl, naphthyl, 5 to
10 rembered heteroaryl having from 1 to 3 heteoatoms selected from
N, NRy, O or 8, or 5 to 9 membered heterocycloalkyl having 1 or 2
heteroatoms selected from N, NRy, O or S; and
1 is fluorine, bromine, chlorine, 1,2,4-triazolyl, benzotriazolyl or

imidazol-yl.

10.  Use of a compound of formula B as claimed in any one of claims I to 6 in the

preparation of a medicament for inhibiting pathological changes mediated by TNF-
o converting enzyme (TACE) in a mammal.

11. Use according to Claim 10 wherein the condition treated is rheumatoid
arthritis, graft rejection, cachexia, inflammation, fever, insulin resistance, septic
shock, congestive heart failure, inflammatory disease of the central nervous system,

inflammatory bowel disease or HIV infection.

12, A pharmaceutical composition comprising a compound of formula

Bas c@aimed in any one of claims 1 to 6 and a pharmaceutically acceptable carrier.



