»e3eu; u$6T: 9b)r r ACETYLENI C SULFONAM DE THI OL TACE INHI BITORS S 10
\FI ELD OF | NVENTION This invention rej ylenic aryl sul fonam de -
thiols which act as inhibitors of Thﬁm \mmmmwmmtertl ng enzyr%,'(ﬁ'D«LEh3 The
conpounds of the present invention e use | in disease condrt (Jm
medi at ed by TWB-00@4m§ , such as rheumatoi T arthritis, osteoar PEFYEHEII43
sepsis) AIDS, ulcerative colitis) multiple sclerosis, Crohn's di sease and
degenerative cartilage | oss. BACKGROUND OF THE | NVENTI ON ting
enzynme (TALE) catalyzes the formation of TNF-a from 15 2 @%‘ ﬂlmm{)r ane

bound TNF-a precursor protein. TNF-a is a pro-i nflarmato hat is
believed to have a role in rheumatoid arthritis [Shire, G*'“‘?éﬁller) G

lllll

Voren' s Hoal i hT?857> REBIVIENC subfamide THIRTFRRE IJ*H%HO%@ 1987)

29, 499: Carrus5|, ; Lupia) E. Drugs, 1998, SS(S), 613.J septic shock
[ Mat hi son, et. al . Cin. Invest. 1988, 81, 1925; M et hke et. al. J.
Exp. Med 1992) ELE;‘;)D OF INVENZIQN, ¢j ection [Piguet) P. F.; Gau,

G E.; et.
al. J. Exp. sMed 198 ( 3: n.
Rev Bi ochem 1988, é‘%é gg)g %&ﬁg%%t%seg?glb&ﬁh@f aaﬁa Llhg)lr!llh‘? s?otr?tglﬁ%%ﬂlﬂ, ';gml\égKay,
S. L. D.; Mol danmkibitork.of LTNRycC bonverting. enk$@s, (TAE:E)) Fhe. cbmpommge@t’t the eprésentr t
failure [Packer M Orculatlod}gsgl995 92(6), .1379; Ferrari, R ; Bachetti)
T.; et. al. G r‘BYﬂ“&Pi‘GFF uspbg§n %38)00“9121‘7@ Tedlﬁ‘égtbylglgﬁ&ﬂ@‘ i“ﬁeﬁ’é?‘?‘%}g!don
i njur i nf 1 anpg, f t BB
bo{/vel ydl sease, | ng&%%@%ﬁ@%ﬁﬁg}%@ﬁgﬁgmﬁgkraﬂﬁ %8’1‘1’(?3 w‘%@hasfﬁ }sa % Y
Spi egel nan, B. di4easesand dagenewwemeyagqm 289) 87. ] and H V infection
[ Pet er son, 16- K.; Gekker, G; et. al. J. din. Invest. 1992, 89) S74;
Pal | ares-Trujillo, J.: Lopcz-Soriano, F. J. Argiles, J. M Med Res.
Revi ews) 1995) BACKGRGENN OF THEIN¥BENTION 0 its wel | -docunented antitunor

properties (Ad, L. Science, 1985) 23D, 630.J. For exanple) research with
anti-TNF-a anti hodi e@‘FaﬁoFOPP’%(H%émy@eaﬁﬁﬁﬁ)scaﬁb)@eﬁgﬁoﬂ%m?‘&“e‘éf THEe BP®cki ng

Choy, EL 1 | KadaRnand iRy Pk bofurl ROER= TR o koo 8 el o

D. A ; Panayi) @db.is Believdd tthmcnatcdé in filfdGimatoitMarthddig ; [Sﬁ‘ﬂnarMaﬁr ;0Melid¢rs 5. ¥096)

Ther apeutl p te 17 (Oct a 7- M7 This o a ecent | y
been extengéd 57975”5 Rﬁ)é‘f"lm @%déaﬁv?%e@fi)% Nﬁehél aéfaﬁ‘hrgnf Y¥hdes™)
Current Phar rramauthqaw (826 ), 627; 1Sc%R&), P2, Pubfichen,d. Ahn.i Med X99T,129¢149% amassh/ |

nol ecul e inhibitors of_ TACE woul d _have the potentlal for trazii g vari ety
of disease stat®s! “Nvtﬁ’rol?fg‘lﬂs’és’g%ﬁéf)yé@ﬂ SepUSEShoeih [MathisPR, e4r ﬁg%r#""ﬁ’ény of

these nol ecul eq98863/D8933; AiethRE LrRAPY. | g quwﬁ"% §1Ji feRdr fer&mm *Ptguet
bi oavai l ability and pharnacoklnetlc pr o |t|on) hese

mol ecul es are HorFsCradctG. @) ebeilng b éfﬁd |1?i$ﬁ b?6t50r1%8Q9]‘ qitﬁheP‘}ax Beutler, B
met al | opr obyg ”Q&%?%%ZQD)A&OR‘AJ E"?Ei{ Pﬁ’if 5705 1 - anb I 1ﬁﬂa§‘d}nﬁfonl i\ c’gﬂ

(collagenase 1 een postula 0 'calse ’joint painin
trials of MW |R1hMmcKay.sS [BCDI pMolﬂ@@ﬁ' L2$499rci20§urg.olﬁy8ad63 nBf8.]s sbmgestivee)

oral |y bioavail abl nhj hi t uld. thu e .h
desirabl e for ﬂ‘ﬁ%"‘ﬁ‘@ ﬁe Fll‘féuiﬁf'%'egéis ?%@A@%&m@%%e‘g §B°3\?‘él Lr.gQ
patents 5, 455, 2b&Cirdaihidn, 2%) 926394791, DostSischdénfe A perAnRtbnSinfity, 1&%11%10@5
wel | as European patent application EP606, 046A 1 and W PO i nte[natl onal

publ i cati ons BRSO AherermtrplRervous system o pilaarmatapnbeys) disgase; sull fesstancss

matri x met ak| owﬁeiaﬁhﬂ?ggxe% ANHAFgill AGES Ongfé@élﬁQnt@ervﬁré{" B StibpRATIERE 259,
hydroxam c acid elowis re resentat rve. Additional publications

di scl osi ng sul ﬁadmwwage@uommmrm Bi KoGekkdti 6H earad. dlinabmvestol992n 89,

sul f onani de- hydegx el gh

_sul f onam de- ca?’ggkggg{r%sfﬁgp@ EU é@ea%{nag?entjea&gﬂ%sgg?:%n@e ?5%§L7WA1 and
EP- 7S7984- A1 an@9§\V B(%). 68&{nad additiin tpuubIwed%cmmtwmﬁmaﬁprommﬁa)
W9627583) W)9719068) W)O727174, W9745402, W)98()769@‘)6 9831664,
V09833768, \W0988EEa3 1989083 $30). Tpfoexenwise ressarcingity ansT NEy anfipadiss\andy of

Sh' :/E ij?:ﬁe% ) N?PEE)% bin Mhls 5@&& rgﬁaleﬁrirﬁag'bloggmgﬁgﬁorhﬁﬁf) S 8F 3‘917’ c%%h‘lblél in

(1998)) 41, 640hc progressxon of arthritis lRankm EC.. Choy E.H.; Kassimos, D.; Kingsley, G.H.;




R4 0 HO', 1 R~ ~R-2 -3 Publ i cati ons di scl osing

(3-sul fonam de- hydr oxamate i nhibitors of MWs and/or TACE in which the
carbon al pha to the hydroxam c acid has been .joined in aring to the

sul f onani de’ nitrogen, as shown below) include U, S. patent 25 798, 888B) W PO
internatio% @gdgg cations W9633172, W9720824, W9827069 pcpr¥fR9R815,
W)9808822, 3 23, W9808825) W9834918) W9808827, Levin, et. al.
Bioorg. & Med. Chem Letters 1998, 8) 2657 and Pikul, et. al. J. Med ..
Chém 1998, 41, 3568. /Ar HO-~ N1 Fi 10 The patent applications

DE19, 542, 189- A1, W9718194) and EP803505“di scl ose addi ti onal exanpl es of

cyclic sul foran des . nd/Qr, TACE L.nhibitors. ,ln this e, he, ,.

sul f onami de- c%gﬁl‘flgﬁnf‘ﬂ\a"%'bb%fgs l?l‘fgbﬁa?ag"a a?’o t‘?‘cR ?“”ﬁ’é‘fl'eﬂgﬁo?ét' 4ring.
R 15 Exanpl ePhotmdpubjenaniyye, Mylbrapeasc c Updads MVP/ TOGH, | piiggiNez g, | Thivhi ch a
2 carbon chain separates the hydroxam c acid and the sul fonam de nitrogen,
as shown bel @hservafien hassrecelycbeem exterded; tathumans powell apdescribestin STNF@d816503)

W9816506, V@ﬁ’ﬁ‘éﬁﬂfe{‘%qaﬁ‘ﬁ%’}%g’gﬁ?g‘ﬂf@c#é?gﬁﬁ’pa’%atz- §376,961. HO. sCzAr

Anal ogous to't sulTonam des are ni'€”aci'd am de hydroxam c acid
MVP/ TACE $nhi bi t oltsis expented i thatesinily rhslecrde riabibitos b IMACE whouddh Hasy ahdeen

i gol osed oMk AL SR 8Pk B GRS ARRRE R ol Tl 1o
group, as shenmibiles & kndaNEemaARE Bf HeSE hviQtids hrd\pEKAdi® afd PaftideNike which
application suffer from bioavailability and pharmacokinetic problems. In addition, many of these
molecules are non-selective, being potent inhibitors of matrix metalloproteinases and,
10 in particular, MMP-1. Inhibition of MMP-1 (collagenase 1) has been postulated to
cause joint pain in clinical trials of MMP inhibitors [Scrip, 1998, 2349, 20] Long
acting, selective, orally bioavailable non-peptide inhibitors of TACE would thus be
highly desirable for the treatment of the disease states discussed above.
U. S. patents 5,455,258, 5,506,242, 5,552,419, 5,770,624, and 5,817,822 as
15 well as European patent application EP606,046A1 and WIPO international
publications W09600214 and W09722587 disclose non-peptide inhibitors of matrix
metalloproteinases and/or TACE of which the aryl sulfonamide hydroxamic acid
shown below is representative. Additional publications disclosing sulfonamide based
MMP inhibitors which are variants of the sulfonamide-hydroxamate shown below, or
20 the analogous sulfonamide-carboxylates, are European patent applications
EP-757037-A1 and EP-757984-A1 and WIPO international publications
W09535275, W09535276, W09627583, WO9719068, W09727174, W09745402,
WO09807697, WO09831664, W09833768, W09839313, W09839329, W0O9842659
and W09843963. The discovery of this type of MMP inhibitor is further detailed by
25  MacPherson, et. al. in J. Med. Chem., (1997), 40, 2525 and Tamura, et. al. in J, Med.

Chem. (1998), 41, 640.
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9803166. R~ R RS . NHS/ Re HS 3 RA U It is an object of this invention
.to disclose aryl sulfonam de hydroxam c acid MW/ TACE inhibitors in which
the sul fonyl aryl group is para-substituted with a substituted butynyl

noi ety or a propargylic ether, amne or sulfide. 15 SUMVARY2dFJYiH

| NVENTI ON TheWP¥é4il6 on provi des TACE and MVP i nhi bitors havPREUS#A243r nul a

B RSl Il RR R AS, XY-Z2ZRNai R3n 2UB whereinn =1 or 2; and
when R = 2, then Ais absent (i.e. a disulfide); and when n' =1, then A
is Hor RRC(=W- ; -5i.e. Bis one of 8he following Rs Rt R2 RS

HS~N.X-Y-Z ~ R3 la RS Rt R2 R5 Rt4Y-C N. X-Y-Z O 1b Rs Rt 2 RS S~N X
-1f--Z Ra Rs 2 1c i Rublidatinng olisalosing [Hsulonamiggyhydroxamatgu firthipitor afs MBS or

-P(O-R o 2 4 J6h PR PE ik 8 c%.?bjoﬁsalpha 1o the hydroxamic acid has been joined in a
ring to the sulfonamide nitrogen, as shown below, include U. S. patent 5,753,653,
WIPO international publications WO09633172, WO09720824, W09827069,
5 WO09808815, W(09808822, W09808823, W09808825, W09834918, W09808827,
Levin, et. al. Bioorg. & Med. Chem. Letters 1998, 8, 2657 and Pikul, ez. al. J. Med.
Chem. 1998, 41, 3568.

10 The patent applications DE19,542,189-A1, W09718194, and EP803505
disclose additional examples of cyclic sulfonamides as MMP and/or TACE inhibitors.
In this case the sulfonamide-containing ring is fused to a aromatic or heteroaromatic

ring.

Ar
0,57

15
Examples of sulfonamide hydroxamic acid MMP/TACE inhibitors in which a
2 carbon chain separates the hydroxamic acid and the sulfonamide nitrogen, as shown
below, are disclosed in WIPO international publications W09816503, W09816506,
WO09816514 and W09816520 and U. S. patent 5,776,961.




Y is aryl or heteroaryl as defined below, with the proviso that X and Z may’
10 not be bonded to adjacent atonms of Y; Zis O NH) CH or S; R1 m ’
hydrogen, aryl, alkyl of 1-6 carbon atoms, alkenyl of 2-6 car@dnJdkd®) t S
al kynyl of 2-6 carbon atons: -6 5 10 15 Rz is hydrogen,

het er oar yl as™ e‘\”‘f"%gﬁ bel ow, cycl oal kyl of 3-6 carbon atons, RErflsofiiases

- CS- Cg- cycl ohet eroal kyl, al kyl of 1-6 carbon atons, al kenyl of 2-6 carbon
atons; al kynyl of 2-6 carbon atons) or CONR Rq; or R and R, together with
the atomto which they are attached) may fofrma ring wherein R and R2
represent a dival ent iety of the formula: ~(cH >m~ ~(CH?r---~ . wherein
Q = a car bon- car bon %i‘na% SofP GB&B]If%“aBB ,arb,"g‘?s}’h&““ﬁ\é‘ﬁ{d)énﬂﬁe hydsramic , =
1-3; 1 =1 or ZacidMMPIRCEriANbRSYs ! S@mpIEd bR the suddB beldw, | Whibll Have b@n2;
Aryl is phenyl or naphthyl optionally substituted by one to two
substituents sedigdosed if leﬁmntemmmé PROlication & QRSB bel ow, Heteroaryl is

defined as | KW , ~N.. ~ . NK~, ~ NN, A =; ~NNN. ~NRi N, NN~~~
\' ~N, CKKN. or CN~ . NN 20 optiongll mﬁ’no- or di- substituted by R))
wherein Kis defined as O S or NF'HQ’QI:i N-—R—Rs
R1 R, Rq
5
Sulfonamide MMP/TACE inhibitors in which a thiol is the zinc chelating
group, as shown below, have been disclosed in WIPO international application
9803166.
R1 Ra IFS
N R¢
HS>§< sos”
3 Ra
10

It is an object of this invention to disclose aryl sulfonamide hydroxamic acid
MMP/TACE inhibitors in which the sulfonyl aryl group is para-substituted with a

substituted butynyl moiety or a propargylic ether, amine or sulfide.
15 SUMMARY OF THE INVENTION
The invention provides TACE and MMP inhibitors having the formula B:

[ R |

4

I
Ry J2 /l‘
AS K x—v=2 1 78
N
|
R

3 o

20 B
whereinn' = | or 2;
and when n' = 2, then A is absent (i.e. a disulfide);
and whenn' = 1, then A is H or R, ,C(=W)-;



R3 is ‘hydrogen or al kyl of 1-6 carbon atons; or R and R, together with
‘the atons to which they are attached, may forma 5 to 8 nenbered ring

wherein R, and R represent divalent noieties of S the formu 3e4uL 200
/| (CRtyRl 3) s MCRtZRtB)u Q and ~(CRt2R13)rtl ~ ' (CRE2Rt3)m e?’eln éand m
are as defi nd¥O8BHYIB, 10 . A is aryl or heteroaryl; s is 0- FCHEYL 1_4.

R, and RS are each, independently) hydrogen, alkyl of 1-6 carbon atons)
-CN, =CCH, R6 is hydrogen, aryl, heteroaryl, alkyl of 1-6 carbon atons,

al kenyl of 2-6 carbon atons, alkynyl of 2-8 carbon atons, cycloal kyl of 3-6
carbon atons or-CS-Cg-cycl oheteroal l cyl as defined below, 20 R, is

hydr ogen, hal ogen, al kyl of 1-6 carbon atons; al kenyl of 2-6 carbon atons;

al kynyl of 2-6, 0 - oal kyl of 3-6 carbon atons) -ORB, -CN,
2% Kofhed) B oN

- CORB, perfluo#'o carpon atons) -Operfluoroal kyl of 1-4 carbon
atons, -CONRBRg, -S(OnRg, -0OPQ(ORB)ORg, -PQ ) R9, -OC(O) NRBR,, ,

- C(O) NRBOR9, - COORe, 25 -SO, H, -NRBR9) -N( Z] ZNRe) - NRBCOR9) - NRBCOORY,

- SO NRBRo, -NO~, -N(RB)SO=R9) -NR BRI, - NKBC(=NR9) NRBR~,

- NRBC( =NR~) N( C=0RB) Ro, - NRBC( =NRg$ YR=7"¥R& razol -5-yl, -SO=NHCN)

- SO?NHCONRBR, , , phenyl ) het eroaryf asNdef i ned ove) or

-Cs-C'-cycl ohet eroal kyl as defined befBw: g_ . . . wherein -NR Ro may

forma pyrrolidine, piperidine, norpholipg) thionorpholine) oxazolidine,

t hi azol i di ne) pyrazolidine) piperazine, or azetjdine ring; 5 wherein

- CS-Cg-cycl oheteroal kyl is defined as K. RAs K°n ~N rK ~K ~ ~ K. NR~s ~K~
~K~ KK~ . or 'K ~-NRtS K' N RAs wherein K il defi ned as above; R8 and
Rg are each, independently, hydroger, @Kyl of llg6 carbon atoms, 10

cycl oal kyl of 3-6 carbon atonsRi1 XeroaZyR, or

-CS-Cgcycl ohetero-alkyl; R o is kyl ojy 1-6 car bon 'affons, cycl oal kyl of
3-6 carbon atons, aryl or heteroaryl as defined above;

1b
Re

|
R1 2 ’LRS
s&fl;.x —Y—2"R,
Ra3
2
1c

in which formulae:

5 W is oxygen or sulfur;
X is SO, or -P(O)-R;

Y is aryl or heteroaryl as defined below, with the proviso that X and Z may

10 not be bonded to adjacent atoms of Y;
Z isO,NH, CH, or S;

Rj is hydrogen, aryl, alkyl of 1-6 carbon atoms, alkeny! of 2-6 carbon atoms,

15 alkynyl of 2-6 carbon atoms;



15 R'.is hydrogen, alkyl of 1-6 carbon atons, cycloal kyl of 3-6 carbon
atons) aryl, heteroaryl, -S(OoR' -COOR,, -CONRaR9) -SO-NR, R9 or -COR ; R ~
and R' are independently selected fromH -OR a, -NRaR9). al kyl9 gf Jui- @e3U
car bon atoms) 2-6 carbon atons) al kynyl of 2- 6 ca

cycl oal kyl ‘gbé&‘gékﬁoon atons, aryl) heteroaryl. - COE@P@OM&

R, Zand R'toget her forma -C3-C6-cycl oal kyl of 3-6 car bon atons or
-CS-Cg-cycl ohetcroal kyl ring: or R =and R'. together with the carbon to

whi ch they are attached, forma carbonyl 256group, -9with the proviso
that Ro and R = or R and R ~ may form ycl.ohet er oal k ring,. wherein
cycl ohet eroal kyl is g?'ﬁ@?’ijrﬁgﬁn zﬂ%\% Q‘E/m&fj CIQF%&%ﬂ%‘ﬂj‘gd’féd? suben

atons; 5 R is -ORe, -NRgRy,a d;yt&%gcl%héﬁr%gkggg]ncwmsg chibh B kst 37 O

carbon atons, aryl or het Er0ar aryl') het eroat

of 1-6 carbon atoms or cyolearbo aiths, 3kyaslr dTONs drBurbatomBhbrCONRR;;2; 10 or a
phar maceutical ly acceptable salt thereof. This invention provides a process

for preparing conpouRER: &1d Roioggihsr withdhepsom towhish ey a\?@(ﬁt@ﬁh%ﬁﬂb'lf@@sa one

of the follow ng: a) reac; gv@cq,pﬁp
~X-Y-Z Ra 15 R~ R2 g’ IR RG rRfresef Dt entmdiBiy GF e (6 hove: M th a
conpound of formnul a F\"C(V\)SH under condi tjomg~suitable for the M t sunobu
reaction to give a correspondi ng compoufdd of formula .Ib (i.e. formula B
wherein n'=1 and Ais 20 R'C(=W-): or b)@Hdacting a corrpound of fornula
VI: RS RBRs J~~ ~X-Y-Z R4 R~ R2 (M) 25
wherein
Q = a carbon-carbon single or double bond, O, S, SO, -N-R, , or
-CONR,;;
10 . m = 1-3;

r = 1 or 2, with the proviso that when Q is a bond, r is equal to 2;

Aryl is phenyl or naphthyl optionally substituted by one to two substituents
selected from R,, where R, is as defined below;

15 Heteroaryl is defined as
OO0 000
SOOI PRy}
R;
Q. o
D -C0 Q-

20 optionally mono- or di- substituted by R,, whercin K is defined as O, S -
or -NR:



-10 5 wherein R -R6) X) Y and Z are defined above) and J is a | eaving group
‘eg hal ogen such as chlorine, an organic sul phonyl oxy group such as nesylate
or tosylate or triflate , with a conpound of formula A SH vvhei gq% an

al kali metal or a RRC(Wgroup or a salt thereof to give a cor g%‘gé 31
compound of f&OI/4E76 a or 1 b) (i.e. formula B wherein n'=1F 9(”?2%43H or
R'C(=W-); or c) reacting a conpound of formula VII: R~ RZ R4o S~ , X-Y-ZH
Ni RBn 10 (M1) wherein R) R, R, X) Y, Zand n' is as defined above,
and when n'=1 Rois Hor R'C(=W-) and whdn n'=2) R o is absent (i.e. a
disulfide)) with a conpound of fornmula VIIl: R 1 J RR5 4 15 20 (M 11)
wherein R, Rs, and Rgsayédrogen afefkyhelil-abarben atoths) is a | eavi ng group such
as descri bed above) to give a correspondi ng conpound of forrmula B; or d)
hydrol ysi ng a conpound of formula B wherein R -R6, X, Y and Z are defined
above, n'=1 and A i sorfK Goh&W,-togdthee with@ieaibrais tooyhich megmeauacmrm@ﬁmmch g
conpound of forrmula | a (| e. formula B wherein Ais H); reduci ng a

conpound of formula B V\he‘P&'ﬂe‘Werwmgﬂyheﬁe‘ﬁﬁd“’Z‘ Ry reprgean H%{dlca%%yesrpf 1 and

Ais RC(=Ws (i.e. formuhagddhiaer n' is 2 (i.c. formulalc), to give a
correspondi ng conpound of formula la (i.e. fornmula B wherein Ais H); or

f) oxidising a conpound of fornula B wherein R -R6, X, Y and Z are defined
above, n'=1 and Ais H (i.e. forrrul la)) to give a corre@%ozﬁdl rlg conmpound
of formula Ic (i.e. fornula BRWfePeTin n'=2); S or g) @ bi xture

(e.g racemate) of optical g@ %v)e I sorrers of a'conpo 8&% I rrui)a Bto
i sol ate one enantioner or 3 Pé’o substanti al | y fred t her
enanti omer or di astereoners;

wherein Q and m are as defined above;

10 - A isaryl or heteroaryl;

s is 0-3;

uis 1-4;

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

-CCH;
15
R, is hydrogen, aryl, heteroaryl, 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-C5-Cg-cycloheteroalkyl as defined below;
20 R, is hydrogen, 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, -CONR,R, -S(O)nR,,
-OPO(OR,)OR,, -PO(OR,)R,, -OC(O)NR,R,, -C(O)NR,OR,, -COOR,,

25 -SO,H, -NR,R,, -N[(CH,),],NR,, -NR,COR,, -NR,COOR,, -SO,NR,R,,
-NO,, -N(R,)SO.R,, -NR,CONRR,, -NR,C(=NR,NR,R,,
-NR,C(=NR,)N(C=0R,)R,, -NR,C(=NR,)N(SO2R,)R,, tetrazol-5-yl,
-SO,NHCN, -SO2NHCONR,R,, phenyl, heteroaryl as defined above,
or -C,-C,-cycloheteroalkyl as defined below;



or 10.h) acidifying a basic conpound of fornula B with a pharmaceutically
acceptable acid to give a pharmaceutically acceptable salt. Wth regard to
process a)) this can be carried out under standard conditi o

carrying out the Mtsunobu Reaction (see Merck Index 12th E I;:Ir %4315 61
and ref er ence¥WO &g n) by using suitable reagents such as di aI

azodi carboxyl ate) trialkyl- or triaryl-phosphines and for exanpl e

t hi oacetic acid. Process b) can be carried out by processes known in the
art suitable for thiolation or th| oest eri fi%ation. 20 Process c) can be

carried out by processes k ﬁg he art suitable for al kyI ation , where J
is a suitable |eavi H@C&’Bu@ aHyAerm apxrelidine d’r’P“é‘ﬁ’“E‘r BomRtoling phonyl oxy

group, e.g. mesylate, tosybabfhelind, okhichkife, %ﬁzaﬁﬂﬁ@ﬁrﬂbh&ﬁé‘ fb@e&&g bed

out by processes known in the art, such as using sodi am net ho ocess
e) can be carried out by a@@xdmg:rnm appropriate reduci ng agent, such as

sodi um bor ohydri de 30 -1 ZPr ocess f) form ng the corresponding

di sul fi de, n be achi eved.b the ari for oxidation such
as the use Cos? air or%‘ %&Wygl\gﬁ%t ‘%F’B?f’e?s g) standard separation

techni ques may be used t | sol ate ti cuI tiomeric or diastereoneric
forms. For exarrplear_a.ce c mx mayb rtedtoamxture of

optl cally active di astelr i somers react | Wth a single enantioner of a

"resol ving agent' (for exarrpl e by dnastereoneric salt formation or
formati on of a coval e bond) . The resul ting mxturR of optically active
di ast ereoi soners nay epara.t_ed stahdyrd t ues (e.g
crystallisation or chrdbtat ograﬁh{[ Ad |hpt vi‘dual Wfll ‘cally active
di astereoi soners then treated to renove the 'resolving agent' thereby
rel easing the single enaqfi oner t he ound o Kt he invention. Chiral
chromat ogr aphy (usi ng__“a_a‘g})l ra upgport jgf@entor n pairing agent) may
al so be used to separat\e,ma ntlb ri c ni XNdres dlkrN:ctIy The conpounds of
formula B may be isol ated |n the formof a salt ofRgs 5. -pharmaceutical ly
acceptabl e acid) e.g. an organic or inorganic acid by freatment with an
aci d such as descri BégreabKigdefinpas pba¥eht i on is further directed to a
process for maki ng conpounds of structure B involving one or nore reactions
for preparing int er f nd of
formula 1) or a salt gh&g‘b 2 Ch ﬁ?lg? Fndﬁﬂd%g@ﬁ%@f& pg‘:%ggfr?rpg%ﬁﬁd of
formula Il 14 ORs i ~SOBy¢ldal]S'lI§63+d carbon atoms, aryl, heteroaryl or -C5-Cg-

cyclohetero-alkyl;

R,, is alkyl of 1-6 carbon atoms, cycloalkyl of 3-6 carbon atoms, aryl or
heteroaryl as defined above;

15
R,, is hydrogen, alkyl of 1-6 carbon atoms. cycloalkyl of 3-6 carbon atoms,
aryl, heteroaryl, -S(O),R,, -COOR,, -CONR,R,, -SO,NR,R, or -COR,;
R,.and R ,are independently selected from H, -OR,, -NR,R,, alkyl of 1-6
20 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon

atoms, cycloalkyl of 3-6 carbon atoms, aryl, heteroaryl, -COOR,;;
-CONR,R,; or R,,and R ,together form a -C3-Cg-cycloalky! of 3-6
carbon atoms or a -C5-Cg-cyclohetcroalkyl ring: or R,and R,
together with the carbon to which they are attached, form a carbonyl

25 group;



-132) .converting a conmpound of fornula Il above, or a salt or solvate

‘thereof, to a conmpound of formula IlIl: RA O ~~ ~so~l Rs IlIl wherein Jis
fluorine) bromne) chlorine, 1,2,4-triazolyl, benzotriazolyl %g}rdulgm zol

yl) and R, R R6 are as defined above. The invention i ' '(1 rther
directed to ‘ggﬂ?@%égs for maki ng conpounds of 10 structure % i m?o/((%l ng one

or nore reactions for preparing internmediates as follows: 1 ) converting
phenal ) or a salt or solvate thereof, intqQ a conpound of formula 1(V: R5 Rs
IV 2) converting a conmpound of formula |IV”above) or a salt or solvate

thereof) to a 15 conpound of fornula Il ahove. kyl , al kenyl) al kynyl) and
per fl uoroal kyl i ncI‘Yr}Bb[ B@fW‘%ot‘E%f{%mnd&aqrﬁlla@q/@L P@@‘B}% ¢ ties.
The definitions of al kylrngahemil cyciohdieronkyl is 46 bomled@bbveaislehepyle i ncl ude
al kyl, al kenyl) al kynyl, cycloal kyl and phenyl noieties which are 2U
unsubstituted (carbons [Bahed tq ¥liapeatateiess, or other carbons in the chain or
ring) or may be nono- or poly-substituted wwth R . Wien a noiety contains

nore than ane substy t. ' t ' ' h 6. | kvl
(ri-substituted wi ﬁf‘%je?k@%mdfamﬁ%ggg%scgﬁb?P’E‘régn?gd‘ﬁﬂfﬁi"#i "{a)s{bogase) ey
be the sane or diff erenttondahyhenhawreargl; br om ne, chlorine. fluorine, and

i odi ne. 25 The conpounds. of this . inventiaqn ontfain an as tric carbon
atom and some of t sl%ﬁ%%ﬁ?d?ygfhefemagtlimg?i%bécﬁé@ %%Fﬁi?%myg?f%re
asymretric centers and geMrfon4onss;ve rise to optical isonmers and

di astereoners. Wiile shown W t hout respect to stereochem stry, the
present invention 2A¢REs@F; such optical isomers and di astereoners; as wel |
as the racgm c and Lhani | i re R and S stereoisoners;
as well asﬁ)g]t her moi??ﬁéﬁs{ﬁag%m :@y%cg@lggﬁdégrgg#soners and pharmaceutically
acceptable salts thereof. It is recognized that one optical isoner, 5

i ncl udi ng di ast.ereonmer and .enanti oner., or stereoi soner ave favorable
properties ov:[fh'st Wéex&o’q&rpwﬁ«m&gpwﬁgﬁ [0F; RIGRapE £9mPQHD Ioiiqaﬂﬁwga ﬁneég q%}q‘{}eéﬁti on,
when one r aceniboveWwhitheémpfised b€ bOmetbliowing: S cl early contenpl ated that both
optical isomers, including diastereoners and enantioners, or stereoisoners
substanti al | y ¥ r ee ¢cun%ha Compnd of forgiulacY osed and cl ai ned as wel | . 10
Pharmaceutical ly acceptable salts can be for mechgrom organi ¢ and i norganic
acids) for exanple) acetic) propionic, lactic, ffitric, tartaric, succinic,
fumaric) malefic, nmalonic) mandelic) si c, pht¥ialic, hydrochloric,

hydr obrom c) phosphoric, nitric, sukfunc, neth gsﬁul fonic)

napht hal enesul f oni ¢) benzenesul f py’c)Xt okuenegll i c, canphorsul fonic, and
simlarly llgnown accept abl e aci ds whrh ®,conmpound™f this 15 invention
contains a“basic noiety. Salts may al so be fornmed from organic and

i norgani c bases, preferably alkali nmetal (¥hlts, for exanple) sodium

i thium or pehiags] yiir N v PN Geflfed hove, W' BBmBAUAb TortbisAC T ©

noi ety.

R,.C(W)SH under conditions suitable for the Mitsunobu reaction to give a
corresponding compound of formula .1b (i.e. formula B wherein n'=1 and A is
20 R, CE=W));

or
b) reacting a compound of formula VI:
Re
R k
N
. Rs
X Xy Ry
Ry R
(VD

25



Preferred conpounds of the invention are those having the fornmula: 20 B
wherein Bis RS HRSI~.-N x | | R3 ~/ Z R5 Ra la or a pharnaceutically
acceptabl e salt thereof. 25 - 1 5 Mre preferred conpounds® pfjyt.hze03

i nvention are jn which Bis: Rs HSR~-N2 X R ( IIR 3 ~Z X
Is SO~-; or a 5#1&61 o'r?‘f‘g‘gféutical |y acceptable salt thereof. 5 Nbrgppre%glp?'gg
conpounds of the invention are those in which Bis: RR HRSy "N X Il R3 ~/
Z R5 R4 1la and X is S02, and Z is oxygen; qr. a pharnmaceutically acceptable
salt thereof. 10 More preferred conpounds 'gf)'the i nvention are those in

R and s are hYBGGER: RorXa gRAZEE ASNRL ARy ot s Rav g Eroupi A ipeen
at IRL:\IXn]olr e prefgiched CAMPRENES offanich@ilphoM@Ioky GPowpr fich A9 IfesyReY @ByIRei gt RS
triflate , with a compound of formula A'SH where A' is an alkali metal or a R,,C(W)-
group or a salt thereof to give a corresponding compound of formula 1a or 1b, (i.e.
5  formula B wherein n'=1 and A is H or R ,C(=W)-);
or

c) reacting a compound of formula VII:
’— —

R, Ra
R4O——s\)(N, X—Y—2ZH
)
Ra

(VID)
10 wherein R, R,, R,, X, Y, Z and n' is as defined above, and when n'=1 R,, is H or

R,,C(=W)-, and when n'=2, R,  is absent (i.e. a disulfide), with a compound of

formula VIII;
Rg

1
J7VLRs
4
(VIID)
15 wherein R,, R,, and R, are as defined above and J is a leaving group such as described
above, to give a corresponding compound of formula B;
or
d) hydrolysing a compound of formula B wherein R-R,, X, Y and Z are defined
above, n'=1 and A is R ,C(=W)- (i.e. formula 1b), to give a corresponding compound
20  of formula 1a (i.e. formula B wherein A is H);
or
e) reducing a compound of formula B whercin R-R,, X, Y and Z are defined
above, n'=1 and A is R,,C(=W)- (i.c. formula 1b) or n'is 2 (i.c. formula Ic). to give a

corresponding compound of formula 1a (i.c. formula B wherein A is H);



Rs ~/ZRs Ra2U1 a and Xis SO Z is oxygen. R and R~ are hydrogen, and
R~ is -CH OH or nethyl; or a pharnaceutically acceptable salt thereof.
-16 Still nore preferred conpounds are those in which B is: JuC~2083 RZ /X

R
~ ~ Rs HS-N j‘Y~ fadgs R3 la 5 wherein R is hydrogen) such tl%%‘/usfo%ﬁu
compound has P41 ut e st ereochen stry as shown in structure | a above.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON The i nventi on conpounds are prepared
usi ng conventional techni ques known 10 to those skilled in the art of
organi ¢ synthesis. The starting mat eri al s'ldised in prepari ng the conpounds
of the inventiogn are known) made by known nmethods or are comrercially
avail able. Tho%e skilled in the art will recogni ze that certain reactions

are best carripd oupxidimg édmeFouR@ioe férmild B wiRehih RV-R fXIN¥tdndnBlard Wef@iedt he
nol ecul e is nmasked or 15 protected) thus avoi ding undesirable side
reactions and/ 81OVEnBFaAENg i (i lopmpp kahetor gidg @i OFesPpRding; congppynd 19fose

skilled in Fhefcﬁ'ﬁltulagﬁy(]j.b’.%gﬂﬁﬁhe&ﬁérﬁﬂ ndhQups. Exanpl es of tpese protecting
group noieties may be found in T. W Geene, P. G M Wts "Protective

G oins in Ggamic Synthesis", 2" Edition, 1991, Wley & Sons) New York.
Reactive side chain_functionalifies._on in i.d startin erials are 2U
preferably profect eﬁ?‘%i’fﬁ% a,{gg&"é,ﬁ%é 5%8‘“?@ 8?0‘13&%1& cﬁx?%&oaﬂgﬂ%{sa rfcgﬁpoamg
particul ar reagf foeulasB loneotatetone ehagiomek bt digsterédindr Rebstantiaky reelop tiddthepn t he
nature of the functional group to be protected (hydroxy) am no, carboxy,
etc.), the streRAPHPBELOTHIdSHEABIMETSy of the nol ecul e of which the substituent
is part and thg reaction conditions. Those skilled in the art wll

recogni ze that the nature and order of the synthetic steps 25 presented may
be varied 1&r hhe panigitiee abasipednporne gf fomaulady wish k pharafaceutisalihagsepiable of

the invention. acid to give a pharmaceutically acceptable salt.

With regard to process a), this can be carried out under standard conditions
known for carrying out the Mitsunobu Reaction (see Merck Index 12th Edition ONR-
15 61 and references therein) by using suitable reagents such as dialkyl

azodicarboxylate, trialkyl- or triaryl-phosphines and for example thioacetic acid.

Process b) can be carried out by processes known in the art suitable for
thiolation or thioesterification.
20
Process c¢) can be carried out by processes known in the art suitable for
alkylation , where J is a suitable leaving group such as a halide, or an organic

sulphonyloxy group, e.g. mesylate, tosylate or triflate.

25 Process d) can be carried out by processes known in the art, such as using

sodium methoxide.

Process e) can be carried out by using the appropriate reducing agent, such as

sodium borohydride
30



17_ , \Wen preparing or elaborating conmpounds of the invention containing '
aryl) het eroaryl or heterocyclic rings, those skilled in the art recognize
that substituents on that ring may be prepared before) after & JUbnewd t ant

Wi th constructi the ring. For clarity) substituents on sighsodegs have
been omtted ‘&98)5(14@ K& schenes herein 5 bel ow. The thi ol conpounds o?}g

i nvention, la-lc) are prepared according to Schene 1 by converting an

al cohol) 2, into the correspondi ng thioest or dithioester) Ib) via a

M t sunobu procedure using reagents such as'¥ 'riphenylphosphine di et hyl

azodi car boxyl ate an% thi olacetic nta thiol la is 10

acconpl i shed t hr ough "#yer 1 P&y 3F8HEP£PPQ§@§ ilsggvigggarbpe gtfieved by, kngwn,,

sodi um et hoxi Grgcesseslinihe ba fotukidatide s6oh aﬁlﬁfﬂds@bf&ﬁ@gaﬂ%@n Thiol la may be
converted into the correspondi ng disul fide using nethods conpatible with

acetyl enic substituents) such as oxidation with air or oxygen.

Al ternativel t he fg b ] . fou
J, 15 where g)l s a ﬁ%&lpg%artos oé%ééa)) )ﬁ%@?m &pﬁ‘?ﬁl}‘ | at nic@fe? %?ﬁ}ﬁeﬁ%g P

functionality tislyeé perticolap euadioBieriRedcdizsereaicry forms. niot emqmple asrasemgic as

sodlumsulflde iolacetic aci i thi. id .or i Iar agents or
their salts, ﬁﬂlber BW' c?lyeggd t‘g nag%hgftmgﬁtigaﬂ%ac}we (ﬁgs I% 2
Mt aunobu R4 WrEﬁtlbn lwih Re &ngle Sedntfothbr %f4aJ Hisoﬁﬁﬁ)g? ngnf/ USQOéanMS byl 8_
Hydr oxyl Convars~on Hydrolysis Ra Rs ~ ~ Z Rs Z HS~ ~X~

~R2 Ks la Z R4 digstereomefig salt” fripatjony gr éormaeewfsa ?Oﬁﬂ?“b@fﬁ)epﬁl‘%d@sﬂgmghom
in Scherme 2. Aqip@rdl OoBRicatly ( Boife= dRsitRoisomers may be separated by standard

techniques (e.g crystallisation or chromatography) and individual optically active
diastereoisomers then 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.

The compounds of formula B may be isolated in the form of a salt of a
5 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
structure B involving one or more reactions for preparing intermediates as follows:

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

et
SO3H

into a compound of formula II

R4
“T QL
l l SO3H

5 Re I



H), or its hydroxyl protected analog wherein Rio is a suitable masking
group such as trialkylsilyl or tetrahydropyran can be sul fonyl ated or
phosphorylated with 7) wherein J is as described in Schene 1, in the
presence of a tertiary am ne base) or pyridine, to provide 824A!U£y|2@3i on of
N-H conpound WP W4H6R J and a base such as potassium car bondte’ P& um
hydride in a polar aprotic solvent such as acetone, N, Ndi nethyl fornmam dc
(DMF); or tctrahydrofuran (THF) provides sul fonam de 9. Conpound 9 is al so
avai | abl e through direct reaction of 7 witlh- an N-substituted ani no-al cohol
derivative. 5. Conpound 5 is available via al kylation or reductive

al kyl ation of &h§aaEernng acompouadiof farmavp Hrabgveyor a gt ergopatedbaerfntp &poxi de.

Conver si on of 80&@&9(15??0&&1&%?' is then perforned in a manner consi stent
with the choice of protecting group R ~ and the presence of a carbon-carbon

triple bond. -19 Schenme 2: ~Z ~xJIl~~l Il H, ZRE NH2 ~R6 ~p ('t. ~ |
~~R2 ~RZ 4 Al kyl ation or Reducbve r RAgmghon R~ R3 ~ 1 Z R5 O NH 7 R300~ t
R-Rz ~ ~R2 (I Rs 59 RBN H2 Z ~p~%s R~ Ho~ 1 ( 1 R2 6 2 Another
route to conpounds 9 is shown in ScHeme 8" ~&pupound 7, for 5 exanple the
sul fonyl chloride) can react with a pringry am ne or ammonia to give
conpounds 10 or 11, respectively. A Kylation of 10 wth 6 or an anal ogous
epoxi de proyides 9 directly) whereas 11 can be alkylated with It,J foll owed
%NGH(ZorZ ;%CE %Eqr:rgil%)sl igéugr?ne,e r%)r(nlirclie? cﬁl%riﬁé,vl?zg-'uiazolyl, be%gorﬁgz%ly?br iAfnigas.zoll- | RS

yl, and 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 for preparing intermediates as follows:

1) converting phenol, or a salt or solvate thereof, into a compound of formula IV:

Ry 8
S>L:—R5

O

v
2) converting a compound of formula IV above, or a salt or solvate thereof, to a

15 compound of formula I above.

Alkyl, alkenyl, alkynyl, and perfluoroalky! include both straight chain as well
as branched moieties. The definitions of alkyl, alkenyl, alkynyl, cycloalkyl and
phenyl include alkyl, alkenyl, alkynyl, cycloalkyl and phenyl moieties which are

20  unsubstituted (carbons bonded to hydrogen, or other carbons in the chain or ring) or
may be mono- or poly-substituted with R,. When a moiety contains more than one
substituent with the same designation (i.e., alkyl tri-substituted with R,) each of those
substitucnts (R, in this case) may be the same or different. Halogen means bromine,
chlorine. tluorine, and iodinc.

25 The compounds of this invention may contain an asymmetric carbon atom and
some of the compounds of this invention may contain onc or morc asymmetric

centers and may thus give rise to optical isomers and diastercomers. While shown



sor "TR R~ZRs H2N I, 11 1) R3J 2) 6 or TR R~ Rs i ~ Z R30~~CN Il t
R2 RS 9 Methods of preparation of sulfonylating agents 7 are shown in
Scheme 4. 5 10 15 Thus) sulfonic acid salts 12, where ZR~ is 62,{1%[

thiol or substituted ami no noiety may be al kyl ated with acety /i
where J is a HAQWUBIE | eaving group such as hal ogen nesyl ate, &Z@}P é or
triflate to give 14. Acetylenes 13 are commercially avail abl e or known
conpounds) or they may be synthesized by known nethods by those skilled in
the art. The sulfonic acid salts |4 may beldonvened into the corresponding
sul fonyl chloride or other sul fonylating agent 7 by known net hods) such as
reaction with oW#hgut respest |[ﬂe3‘6rte0€fteﬁlé$‘% clhe creseRO ipyERIY dnclpden sighsenticylent s
R) R and R6 a I

converted into g?rg%%? {/l gﬁlt‘é%}eg )r/s 'r%%g%{llq gtr{{e\\/fﬁeﬁwc%@gg%}l g é;{gﬂﬁ‘?;{'{% %39‘%
reduction of thR addsutiedisoipersd as wepras\atltbe mmmrearwllthgatmdt&smtwlsa»inersmnda

e oo R OB s B 5 VR RS0 s s

wi th chl orosgl fﬁhBluﬁm@mdihs@fdb\Mdﬂe afd!| dranfismeCidls siRolbineh Mdye Ha®@dfav¥rable

converted into 7 wth oxalyl chloride or simlar reagents. Thi ophenols 2t1

are al so precurgr@p%ﬂ%owmeampﬁro?wwm digclosing apg clgiming theingention, whenme
_71_ where Z is | F 4T

i dati on to ¢ rar it 806l eN B Lieafly ChuiiRadl bl ol oo dsdis,

SO3Na ~ SO03Na lidcli@inRsdidsterRBEts -and eBaBiomers, ORsereoldomes dbstaBilly-fréesoRthel6 H

~ RS0 --- 1 ZHheI::\;S are dlsglose :inndR%lau%gd Zs well.

10 Pharmaceutically acceptable salts can be formed from organic and inorganic
acids, for example, acetic, propionic, lactic, citric, tartaric, succinic, fumaric, maleic,
malonic, mandelic, malic, phthalic, hydrochloric, hydrobromic, phosphoric, nitric,
sulfuric, methanesulfonic, naphthalenesulfonic, benzenesulfonic, toluenesulfonic,
camphorsulfonic, and similarly known acceptable acids when a compound of this

15 invention contains a basic moiety. Salts may also be formed from organic and
inorganic bases, preferably alkali metal salts, for example, sodium, lithium, or

potassium, when a compound of this invention contains an acidic moiety.

Preferred compounds of the invention are those having the formula:
20 B

wherein B is :
HSE% 2 X
’N'
R3
1a

or a pharmaccutically acceptable salt thercof.
25



R5R4 SO3H Rs 19 CISO3H Rs ( + 13 ZRso Z R5 17 18 5 The phosphorus

contai ni ng anal ogs of 7 may be prepared using simlar nethodol ogy, as shown
in Schenme S. Scheme 50 RS Z Rs R5 Z 1 R Rio 4 5 RsZ~ aofl5 4 M Rs O
Od Rs 9 ~a 5 Rsa s ~R~-0 R3 RQJ O ~OR~0 The acetyl eni c side Ko i o/gﬂxsal SO
be appended YP8V44IS fonyl ati on or 5 phosphoryl ation of the ‘ami cid
derivative, as shown in Schene 6. Thus) the am no-al cohol derivatives 4 and
5 can” be sul fonyl ated or phosphoryl ated with conpounds 23) where ZRsa is
hydr oxy or protected hydroxy, thiol or amilfe, and) if necessary) alkyl ated
as in Schene 2, to give 24. Renoval of the Rsq masking group to give 25 and
subsequent al kyl at i Mlprepref¢reedcamppynds gt the dpisntion e ghosgin WHEMB isi th 13
provides 9. In the case where ZR a is equal to O, no deprotection step is
required to give 25. Alternatively, R1S2 ,0 noi efy of 24 may be converted
into the anal ogous thioester, thi S ' &de)lf as shown in Schenmes 1 and
2) prior to dcprotection of the ZRS' m)'p'a@t L _C ound 24. Subsequent

al kyl ation cal' the unmasked -ZH group woul t hén Rarovi de the conpounds of
the invention. IS 1a

2

and X is SO,; or a pharmaceutically acceptable salt thereof.

5 More preferred compounds of the invention are those in which B is:
R Re
1 2
Hs\>fN,x J'L
]
Ra 2 R4Rs
1a

and X is SO,, and Z is oxygen; or a pharmaceutically acceptable salt thereof.
10

More preferred compounds of the invention are those in which B is:

R e

%ol
R Rs
3 z R,
1a

15 and X is SO,, Z is oxygen and R, and R, are hydrogen; or a pharmaceutically
acceptable salt thereof.

Still more preterred compounds of the invention are those in which B is:

Re
LN
L
3 ZR?S
1a

and X is SO,, Z is oxygen, R, and R, are hydrogen, and R, is -CH,OH or methyl; or a

P

pharmaccutically acceptable salt thereof.



-23 Schenme 6: ZRSo JX~ 23 R3 ~ | ZR5p peprote~ R3 | ZH R300 ~X~ R30~ ~X~
~R2 ~RZ 2) R3,1 24 25 13 | ZRSo 9 23 RAoSfy 5 RB ZH13 | ~ -~ 1 ~2 5 1tU"
The propargylic am ne anal ogs of 9 can be synthesi zed as,shogﬁ%h;ygc me 7
starting fro Ino- al cohol derivatives 4 and/or 5. Sulf r
phosphorylat?gﬁyﬁfgﬂkpara-vitro aryl compound 26) for exanple 0 3

4ni trobenzenesul fonyl chloride, followed by alkylation with R J (for 4)
usi ng a base such as potassi um carbonate or,_sodi um hydride in DVF provi des
2?. Reduction of the vitro noiety with hydi Sgen and pal | adi um on carbon)
tin chloride or other known nethod to give aniline 28 and subsequent

al kylation with 13 then provides 9. Aniline 28 may al so be derivatized (29)
prior to alkylation wiifi hotprafefled boipslRas BeqRdsedn ShichrB ishe al kyl ation step.
As in Schene 6, compound 29 can first be converted into its thioester,
disulfide or protected thiol analog, followed by appendi ng the propargyl
group, via alkylation with 13, and subsequ deprotection of the aniline
to provi de conpounds |a-lc of the invention. W O 00/ 44716 -24 Schene 7:
26 5 2 4 JUL 20D3 PCT/ US00/ 02143 NO2 JX~ 2s \\L N02 4 RRO- N ~R2 2) R3J

27 1) Reduce R3~NHR~ Re~ R3R1~,/, Ny W 6]0) SR3pO~-R2 29 28
4, /
HS h{ Z' Ry
Rs
la

5 wherein R, is hydrogen, such that this compound has the absolute stereochemistry as

shown in structure 1a above.

DETAILED DESCRIPTION OF THE INVENTION
The invention compounds are prepared using conventional techniques known
10 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.
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
15  protected, thus avoiding undesirable side reactions and/or increasing the yield of the
reaction. To this end, those skilled in the art may use protecting groups. Examples of
these protecting group moieties may be found in T. W. Greene, P. G. M. Wuts
"Protective Groups in Organic Synthesis", 2 Edition, 1991, Wiley & Sons, New
York. Reactive side chain functionalities on amino acid starting materials are
20  preferably protected. The need and choice of protecting groups for a particular
reaction is known to those skilled in thc art and depends on the nature of the
functional group to be protected (hydroxy, amino, carboxy, etc.), the structure and
stability of the molecule of which the substituent is part and the reaction conditions.
Those skilled in the art will recognize that the nature and order of the synthetic steps
25  presented may be varied for the purpose ol optimizing the formation of the

compounds of the invention.



13 r 9 2) Deprotect Acetylenic derivatives 9 are also accessible via the
fluoro conpounds 31) readily prepared fromthe am no-al cohol derivatives 4
and/or 5 by reaction with 5 fluoroaryl 30, as shown in Sche UL
Di spl acement of the fluorine of 31 in the presence of a basg:;%ggg[:o 4 odi um
hydride with SOAY&¥d hydroxy, thiol) or amino group (HZR ~, Wwhefe R~ is a
suitabl e protecting group) in a polar aprotic solvent such as DM, foll owed
by deprotection gives 32) which can then be alkylated with 13 to provide 9.
Conversion of 31 to 32, where Z is sul fur;l7might al so be acconplished | U
with Na:S, IC=S, NaSH ur KS(C=S)OEt. The | 7uorine of 31 can al sqo be

di spl aced in a pol atVhepRseRaging oF Glaberaling Kompungs b Ahgy INVeRLiQR FonaiRing @rys3
where Z is O or | ‘o ri LB i = . G Qﬁ%@‘ ch as
sodi um hydri de?eftagoawyéhge Pfcehgtrlln;g@ ﬁge eg%gil%gr% '?{)feé cﬁgerr@é[ S%ban %Sdtﬁhe
order of synt hehateingpeydtci reparedaliefore. aftearvgecncomitant with cohstrustien ¢ff hering.

noiety is appenrded, after rsSi of OR. o into t corr ondin .

Uhi oexter, - SHT LE0 SubsHREIh AP Hae Fafk, bk uhitBa G RE GG nerein

PC TNSO00/ 02343b8@ws F 1 ) JX~-30 FR3 R~ 2) R3J 2 31 Ra R5 33 ~ ~ ~ ) HzR-0
Base Base 2) Deprotect 5 R3 ~ 1 ZH R3pO~-~~X 2 32 Conpound 9, wherein Zis a
met hyl ene group, | s%ﬁ%é“lphlﬁf”@p%és ﬁ &_Ssmg‘f%‘ﬁh i%ﬁ']Scﬂ@rrBr@?reée?‘?EWl"é to
brom nation of g3ferk ti b+ BERERMYCE NidBhEE 2,Nirko Chb Qédrfé@ﬁcﬁﬂlir@’ drg6etep

sol vent provides bromdé 35. Thi's is followed by displacenent of the

broni de wit h t [ihigpsserobhr.ivia @MitswPpH procedige asing rengpmd sucheasstipheopahosgking. 10

diethyl azodicarboxylate and thiolacetic acid. Conversion of 1b into thiol 1a is

10 accomplished through hydrolysis or reductive cleavage of the ester using sodium
methoxide, sodium borohydride or similar reagents. Thiol 1a may be converted into
the ‘corresponding disulfide using methods compatible with acetylenic substituents,
such as oxidation with air or oxygen.

Alternatively, the alcohol moiety of 2 can be converted into a leaving group J,

15 where J is a halide, tosylate, mesylate, triflate or similar functionality to give
compound 3. Reaction of 3 with nucleophiles such as sodium sulfide, thiolacetic acid,

dithiolacetic acid, or similar agents or their salts, then provides 1a or 1b.



WD 00} 44716 -26 Schene 9. 4 2 4 JUL 2003 PCTI US00/ 02143 H3 BrH2 H3 ~ R3 XJ
~( RBNBS~ 5a~X ---~ OR ~OR- 35 34 Sone of the nethods avail able for
the derivatization of conmpounds of structure 9 (for the case qrgmnzaﬁ is
hydr ogen) areggnﬁwg in Schene 10. 5 Metallation of the term fne 9
foll onwed by a 18R %f an al dehyde or al kyl halide) sul fonate or tr|f ate
provi des derivatives 36 and 37. Reaction of 9 with formal dehyde and an

am ne “provi des the Manni ch addition product §8. Cyanogen brom de addition
to 38 gives the propargylic bronide 39 mhiéh'nay be displaced with a
variety of nucl gemipd £s to give) for exanple, ethers, thioethers and

am nes, 40. 10 Pall adium catal yzed coupling reactions of 9 provide the aryl
or heteroaryl acetylenes 41. It is recognized by those skilled in the art
of organic synthesis that the sugessful use of these nethods is q§pandent

upon the conpatibility &8 NtBents on eeber parts of thie .
Prot ecting groups eg|in theW’St eps glezg he e| n may
be required. ExanplefiofReR') R R's, R6, @8N0 R 5 are afkyk 15 gro ps such
as net hyl . 2 4 JUL 2r' A3 WO 0O/ 4471 6 Scherre 10: a "Rs N. w3R~-0R~ [
Ray HD R~ 36 RssRasCH- ' 4 Rs R~ "~~~ Il ~Rz H9 ArX Pd(I11) Cul TEA 4 ~
"Rs R30O~-Nv | ~ R2 Ar 41
Mitsunobu
z Ry
)Vl\i :?E O Rs Hydrolysis ﬁf O’ z Rs
Ry S 1R2x I — HS ; sz Il
1b 1a

4

o —

R
LT
TSR
Rf Rz

Alcohols 2 may be prepared as shown in Scheme 2. Amino-alcohol 4 (R,, =

H), or its hydroxyl protected analog wherein R, is a suitable masking group such as

5 trialkylsilyl or tetrahydropyran can be sulfonylated or phosphorylated with 7, wherein
J is as described in Scheme 1, in the presence of a tertiary aminc base, or pyridine, to
provide 8. Alkylation of N-H compound 8 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 tctrahydrofuran (THF) provides sulfonamide 9.

10 Compound 9 is also available through direct reaction of 7 with an N-substituted
amino-alcohol derivative. 5. Compound 5 is available via alkylation or reductive
alkylation of amine 4, or by amination of 6 or the corresponding epoxide.
Conversion of 9 into the alcohol is then performed in 4 manner consistent with the

choice of protecting group R, and the presence of a carbon-carbon triple bond.



38 BPCN4 R3/ ~2 RS RO~CI| R- R2 Br 39 4 Rs R3pO~—~X \ | ~ Rz 40 ZR The
follow ng specific exanples illustrate the preparation of representative-
conpounds of this invention. The starting materials) interneglgaygsppgnd
reagents are either commercially available or can be readil *ﬁ@g@{ﬂ

fol | owi ng st 3HAM4M4746 t erature S procedures by one skilled i of
organi'c synthesis. RssCH2J 27 PCT/US00/02143 4 Rs ~i ~ Rs Ro~ N~ ) |
~Rz R~ 37 (CHzo)n R3 ~ ~ Z R5 HNR~R~s R3p0 | | CuCl R~1 -Rz AcOH NRBSR-s

WO 001 44716 -28 Exanpl e 1 4-But-2-ynyl oxydBenzenesul fonic acid sodi um sal t
2 4 JUL 2003 PCTNS00/ 02143 To a solution of 52.35g (0.225 nol) of
4- hydr oxybenzenesul f onat e sodi um

Scheme 2:
Lt
X . ] H Z ke
NH2 Rs R0 N
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4
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Y
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Another route to compounds 9 is shown in Scheme 3. Compound 7, for

5 example the sulfonyl chloride, can react with a primary amine or ammonia to give
compounds 10 or 11, respectively. Alkylation of 10 with 6 or an analogous epoxide
provides 9 directly, whereas 11 can bc alkylated with R,J followed by 6 (or vice

versa) or an epoxide to give 9.




5 salt in 1 L of isopropanol and 225 nL of a 1.0N solution of sodium

hydr oxi de was added 59.96g (0.45 nol) of 1-brono-2-butyne. The resulting

m xture was heated to 70 for 15h and then the isopropanol wag, ypoesd by
evaporation in V@g‘}laﬁ The resulting white precipitate was cObLrishiorrds
filtration, th i sopropanol and ether and dried in vacuo to give
56.0g9 ( 1 ()UO/() of the butynyl ether as a white solid. |U Exanple 2

4- But = 2- ynyl oxy- benzenesul fonyl chl oride T(()) a 0 solution of 43.8 nL (0.087
nol ) of 2M oxal yl chloride/dichl oronet hane¥sol ution in 29 nL of

di chl or onet han;c}q@rﬁ glropvm se added 6.77 nL (U.087 1 S nol) of DW foll owed
by 7.24g (U.02 3 ‘of the product of Exanple 1. The reaction m xture was
stirred for 10 minutes at Uthen |let warmto room tenperature and stirred
for 2 days. The reaciigr. s then poysgd into ice and A ¢d with 15U nL
of hexanes. The o-rm%# e wash.e.d_mﬁ_ﬁ_mt er apd? @ Li ed over
Na2S04, filtered &£ ondgntrated in vacuo to provVi 88% of the
sul fonyl chloride as 320 qT eI | ow solid; mp. 63-65C. El MasskRgpec: 243.9
(M). Exanple 3 But-2-ynyl®xy-benzene To a solution of 6.%4g (U.023 nol) of
tri phenyl phosphi ne dissolved in 100 nL 25 of benzene and 40 nL of THF was
added 1.75 nL (0.U23 nol) of 2-butyn-1-0l. After fi9@ m nutes 2. U0 (0. U23
nol ) phenol, dissolved {n 1 UnL of THF, was added tQ theg reaction foll owed
by 3.69 nL (0.023 nol) pf diethyl azodicarboxyl ate. o sulting reaction
m xture was stirred for}18h at roomtenperature and tgen [concentrated in
vacuo. The residue was Chromat ographed on silica gel elutMng wth ethyl 30
acet at e/ hexanes ( 1:10) to provide 2.18g (709 of the butynyl ether as a
clear liquid. EI Mass Spec:_146. U M+ WD 00/ 44716 _?y_ Exanple

4- But - 2- ynyl oxy- benzen s chlorpdel 2 4 JU(. Z003 RGT/ 3 To a
solution of 0.146gH4\ ) of thke~protect of Ex .# nmL S of
di chl oronet hane i‘'n an"aceton§/i ce bath under vva§’9 E% se add d a

solution of 0.U73 nmL ( % 1 nBpl) of @Pﬁ‘drosulfonlc aC|d |n 0. 3 nBsof

di chl oronet hane. After fhe addition wasQconplete, the ice bdth was renoved
and the reaction was stirred at roomtenpdrature for 2h. To the reaction
was then dropw se added U. 113 nL ( 1.3 | ) of oxalyl chloride) foll owed
by U. 015 nL DMF. The reaction was heated to reflux for

Methods of preparation of sulfonylating agents 7 are shown in Scheme 4.

Thus, sulfonic acid salts 12, where ZR,, is a hydroxy, thiol or substituted amino

5 moiety may be alkylated with acetylenes 13, where J is a suitable leaving group such
as halogen mesylate, tosylate, or triflate to give 14. Acetylenes 13 are commercially
available or known compounds, or they may be synthesized by known methods by
those skilled in the art. The sulfonic acid salts 14 may be converted into the
corresponding sulfonyl chloride or other sulfonylating agent 7 by known methods,

10 such as reaction with oxalyl chloride or other reagent compatible with substituents R,,
R, and R, and the acetylene. Alternatively, the disulfide 15 may be converted into di-
acetylene 16 by reaction with compounds 13, followed by reduction of the disulfide

bond to provide the analogous thiols which may be converted into 7 by known
methods. Alkylation of the phenol, thiophenol, aniline or protected aniline 17 with 13

15 o give 18, followed by rcaction with chlorosulfonic acid provide sulfonic acids 19
which are readily converted into 7 with oxalyl chloride or similar reagents.

Thiophenols 20 are also precursors o 7 via protection of the thiol, alkylation of ZH,



10 2h:and then diluted wth hexane and poured into ice water. The organic

‘' ayer was washed with brine, dried over sodiumsulfate) and concentrated in
vacuo to provide U 130nmg (53% of the desired product as a I, b

solid. Exanple 5 15 Zl'g%" o{ﬁg

4- But - 2- ynyl o&’?%“ﬂﬁ“hydroxy 1- met hyl - et hyl ) - benzenesul f onanl &8 10" 4

solution of 0.279g (3.718 mmol) of (R) -(-)-2-am no-1-propanol in 2.6 mL of
THF and U. 9 nL of ‘water was added 0.62 niL of triethylam ne followed by
1.00g (4.09 mmol) of 4-but-2-ynyl oxy- benzehksul fonyl chl ori de and the
resulting mxture was, stirred at roomtenperature faor 15 The reacti on was
then diluted wiVPered istQyN dchread sleprpieciian wé ahapullyr 5‘%‘1‘4@9 hyopxidation tarthe

wat er, dried ovglifoM3e8lg1di!tered and concentrated in vacuo. The resulting
solid was washed with ether and dried in vacuo to provide 0.873¢g (83% of
the sulfonam de as a white solid. Electrospray Mass Spec: 283.8 (MrH)' 25
Exanpl e 6 Scheme 4; ,

4- But - 2- ynyl oxy- N-TZ- hydr oxy- 1- net hyl - et hyl ) - N- net hyl - benzenesul f onani de To
a solution of U 4UUg ( 1.413 mmol) of the product of Exanple 5 in 3.0 nL of
DVF was added O. 5%?& (4.24(> mmol ) of potassi um carbonakeyf gl | owed by U. 132
m. (2.12 nmmol ) of thanc.,_anf\l_t_étLV\lglS ulting mxgu irred at room
3U tenperature for 12 dwmNeeact 1 on then diluted wilf h Oalnd washed
with water) WO 00l 44]}6 -3U 2 4 JWL 2003 PCT/ USOOlOZlQ% dried over MySO, ,
filtered and concentrated in vacuo to provide 0.354g (84% wf the N-nethyl
sul fonam de as a white solid. Electrospray Mass Spec: 297.9 (M+tH)' Exanpl e
7 5 Thioacetic acid S—{2 [(4 but - 2- ynyl oxy- benzenesul f onyl)
msthyl-am'no]-prop}él} To Csolutlon of 0.302g (1.0317 mmol) of the
product of Exanple Rsp18 mol ) of triphenyl phosphine in 4.0
m. of THF was added 0 176 n1_ 1. 118 nmol ) of diethyl azodijcarboxyl ate. The
resul ting mxture was stlrréﬁ for 0.5h 10 at OC and then cdncentrated in
vacuo. The residue was chrojagggraphed on silica

RR“ 2—-< .>—s—s—< >—- R‘; —_— 7
s>|,; Ii
Re
16

Rs
Rs
55— & 1%
Re
19

20 21 Ra CISO,H T

Rs

il

a0 —
ZRso 2" Rg

17

The phosphorus containing analogs of 7 may be prepared using similar

methodology, as shown in Scheme 5.



gel eluting with ethyl acetate/ hexanes to provide 0.228g (63% of the
t hi oacetate as a colorless oil. Electrospray Mass Spec: 355.9 (MtH)'
Exanpl e 8 15 4-But-2-ynyl oxy- N ((1R)-2-mercapto- 1-nmethyl -ethyid JuL 2003
N- et hyl - bepzsaasHf onam de To a solution of 0.168g (0.473 g@RtsoRtias he
product of Exanple 7 in 2.1 nL of nethanol was added 0.092g ( 1.704 mmol)
of sodi um net hoxide. After stirnng at roomtenperature for 2h the reaction
was quenched with 5% HCO solution and 20,extracted with ether. The organics
were dried opver Na2S04) filtered and cofitentrated in vacuo. The residue
was chromat ographed on silica gel eluting with ethyl acetate/hexanes in a
gradient from(1:1U) to (1:3) to provide 0.148g (100% of the thiol as a
col orl ess oi | .ScEmedt r ospray Mass Spec: 313.9 (M+H)' 25 Exanple 9
4- But - 2- ynyl oxy- N- (2- hydr oxy- 1- met hyl - et hyl ) - N- (2- mor phol i n
4-yl -ethyl)-b | f onam de Aggoydnpgnto the procedure of Exanpl e 6,
0.400g ( 1.41 f fhe product fiti le 5 and U. 2%98 ( 1.555 mmol)
of 4-(2-chloroe |hy| nor phol i ne 3U hYydrochl Hri de provi ded 0."334g (60% of
t he N-norpholinggthyl sul fonanide a% a col 0Pl ess oil. Electrospray Mass
Spcc: 397,() (MtH)' WO 001 44716 -31 anple 10 2 4 JUL 2QG03
PCT/ US00/ 02143 S- ((2Rr 2-{{[ 4- (2- But ynyj oxy) phenyl]sul fonyl }} [2-(4
nmor phol i nyl ) et hyl ] am no} propyl)ethanet hioate 5 To a sol utijon of 0.416g
(1.16 mmol ) of the product of Exanple in 4 nm of THF wergq added
sequentially 0.304g ( 1.16 mmol) of tr§ phenyl phosphine, 0.191 g ( 1.16
nmol ) of diethyl azodicarboxylate and |0.25 nmL (3.5 | ) of thiolacetic
acid. The reaction was stirred for 45h, reduced t ng, t he

hy §£ wi th ethyl
acetate/ hexanes (3: | ) to provide 10 0.5g (95% offthe thoo : Rpas a

resul ting residue was sulﬁ ect ed TO TTastThr®mat ogr
white solid. Electrospray Mass Spec: 455.3 (MtH)' Re 9 1

Rs0Z 5 RsoZ.
RsoZO —_— \O\ - @Ew Ra
POJ —
Ees o E(R:OP«;

The acetylenic side chain may also be appended after sulfonylation or

plYj

5 phosphorylation of the amino acid derivative, as shown in Scheme 6. Thus, the
amino-alcohol derivatives 4 and 5 can be sulfonylated or phosphorylated with
compounds 23, where ZR,; is hydroxy or protected hydroxy, thiol or amine, and, if
necessary, alkylated as in Scheme 2, to give 24. Removal of the R,, masking group to
give 25 and subsequent alkylation of the resulting phenol, thiol or amine with 13

10 provides 9. In the case where ZR,, is equal to OH, no deprotection step is required to
give 25. Alternatively, the OR,, moiety of 24 may be converted into the analogous
thioester, thiol or disulfide, as shown in Schemes 1 and 2, prior to deprotection of the
ZR,, moicty of compound 24. Subsequent alkylation of thc unmasked -ZH group
would then provide the compounds of the invention.

15



Exanmple 11 4-(2-Butynyloxy)-N[( 1 R -1-nethyl-2-sulfanylethyl]-N[2-(4

nmor phol i nyl ) et hyl ] benzenesul fonam de 15 To a solution of 0.16g (0.352 mmol)
of the product of Example 10 in 2 nlL of nethanol in a seal abl e t [ﬁ% -78
was added 20 nL of |iquid amonia. The tube was seal ed and t r-_gg
stirred for MWh0UR47¥6oom t enperature. After recooling to -78 t ﬂ on

t ube was unseal ed and the solution was carefully reduced to dryness. The
resi due was chromatographed on silica gel eluting with nethyl ene

chl ori de/ met hanol 20 (50:1 ) furnishing 123 ny (84% of the desired thiol
as a white soli Iectrospray Mass Spec: 413.4 (MtrH)' Exanple 12

( 2Rr 2- Ani no- 3- (Sf"Pel"f sulfanyl)propanam de 25 To 2.68g (7.37 mml) of

S-trityl-L-cysteine 4Rred. of met hanol was added 7 nmL (96 mmol ) of
t hi onyl chloride d)ro After heating Rsaxegortt 6h t he g én was

cooled to roomterrpeJ atar e2and t med iV @rtl ng
residue was ta en—u-p—-l—n-v’_'-e—nﬂlzbof hﬁ%’a{gﬁ treated vmth%)ée [ %d car bon,
filtered and concemrated in vacuo yieldypg the methyl ester as,an off
white foam This 30 material was,dissolved in 6 nL of nethanol 1n a

seal abl e tube and cooled to -78/ After 3D m . of |iquid amonizal was added,
t he tube was seal ed and the rgaction was V\DQ%I44716 -32 2 4 yUt- 2003
PcT/ usoo/ 02143 stirred at rgomtenperatise Ah After recooljng to -78
the reaction tube wagzunsgal ed angs on was carefully reduced to
dryness. The regi chr omat ogr ap on silica gel eluting with

net hyl ene chl oride/ methanol ( 10:1 ) furnishing 1.52g (57% of the primry
am de as a white solid. Electrospray l\/asi Spec: 5 363.2 (M+H)' Exanple 13
(2R) - 2- ({(4-(2-Butynyl oxy) phenyl ] sul fony¥}am no)-3-(trityl sul fanyl)propanam
ide To a solution of 1.203g (3.685 mmuvl )gof Abh&Hori mek3y ami de product from
10 Exanple 12 and 1.3 9 nL ( 10 mmol of'atr hyl arfire=Tr 20 hlL of

nmet hyl ene chl ori de was added in on&o 4 2n 0. 954g (3.9 mmol) of

4- but - 2- ynyl oxy- benzenesul f onyl chl ori de. After stirring for 13h, 50 nL of
di chl oronet hane and 50 nL of water were added. The or gani c layer was washed
with brine, dried o r sodi um sul f at ter nce t ed | vacug and
Subj ected to f1ash i BRRTEYIAEAY Brefiasiah 2ot R muiRiaizen et My Bafdipe .

1:1 ) to furni sthrihg6%@n 78%) amind-deohdes derbdiisasl foNamisle |s S@Imﬁ}llitﬁnSQh d.

El ectrospragl Mass Spec: 1139.6 (2MH)' Exanple 14
phosphorylation  with  para-nitro aryl ~ compound 26, 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 27. Reduction of
the nitro moiety with hydrogen and palladium on carbon, tin chloride or other known
method to give aniline 28 and subsequent alkylation with 13 then provides 9. Aniline
10 28 may also be derivatized (29) prior to alkylation with 13 and then deprotected after
the alkylation step. As in Scheme 6, compound 29 can first be converted into its
thioester, disulfide or protected thiol analog, followed by appending the propargyl
group, via alkylation with 13, and subsequent deprotection of the aniline to provide

compounds 1a-1c¢ of the invention.



(2R) - 2-{{[ 4- (2- But ynyl oxy) phenyl ] sul fonyl } [ 2-(4-norpholinyl)ethyl]anino}-3
2U (trityl sul fanyl) propanam de To a solution of 0.6482g (1.136 mmpl) of the
product from Exanple 13 in 3 nL of DVMF was added 0.317g ( 1.7 l&BOf

4- (2- chl or oet g g g phol i ne hydr ochi ori de and 0. 705 (5. 1 rrréﬁ X

pot assi um car bo A% The resul ti ng m xture was heated at 60 for . ﬁter
cooling to roomtenperature the reaction mxture was 25 diluted with ethyl
acetat'e and washed with water. The organic_|ayer was dried over sodium
sulfate) filtered, concentrated in vacuo ai d subj ected to flash

chr omat ogr aphy el ut idélgerNHh hexanes/ et hyl acetate ( 1:5) to furnish 0.434g
(5699 of the desired conpound as a white solid. Electrospray Mass Spec:
&B4.5 (MtH)* 2 4 JUL 20D3 WD 00/ 44714 PCTNS00/ 02143 -33 Exanpl e 15
(2R2- {{[ 4- (2-But ynyl oxy) phenyl ] - mor phol i nyl ) et hyl ] am no} -3
sul f anyl pr opanam de To a solution of 0.116g (0.\{70 mmol ) of the product
fromExanple 14 in 1.5 5 nL of nethyl ene chlorideawas added
triisopropylsilane, followed by trifluoroacetic actd. Upon consunption of
starting material the solution was concentyat ed in vacuo and washed four

tinmes with 2m of ether. The residue partitioned betwee dy! acetate
and sat urat ed aqueous sodi um bi car bg . 2khe organic | @ye s “dried over
sodium sul fate, filtered and concentrated in vacu® g 66 ng (88%

of the thiol 10 as a white solid, Flectrospray Mass Spec? 442.4 (MH)'
Phar macol oey The ability of the 5’§%ounds of the inventio®) or their

phar maceutically acceptable salts, to inhibit matrix netal|l oproteinases or
TACE and, consequently, 15 denonstrate their effectiyepnesy for treating

di seases nodul ated by matri x netal | oprotei nases or TACE i g shown by the
following in vitro assays. Test Procedures for Measuring MW-1. MW-9, and
MWP-13 | nhibition These standard pharmacol ogi cal test procedures are based

on the cleavage of a 20 thi opepR,d HEReat ewoisuch as Rs NH;
Ac- Pro-Leu-d y(2-nmer capt o t anoyl<=teu R%%Egﬁtg@( he matri x

nmet al | opr ot ei nases MWP-1, I?ﬂVPRﬂBz(col | agenases) or R§('0el ati nase), which
results in the release of a subsggdate product that reacts colorinetrically
with DINB (5,5 -dithiobis(2-nitrp-benzoic acid)). The enﬁme activity is
nmeasured by the rate of the col ol increase. The thi opeptidrie substrate is 25

made up fresh as a 20 nM stock i 100% DMBO and the DTNB ifs 18li ssol ved in

| 00% DMSO as a 100 mM stock and ptored in the dark at roony tenperature.
Both the substrate and DINB are diluted together to 1 mMMwith substrate
buffer (50 mM HEPES pH 7.5, 5 CaCl 2) before use. The stock of enzyne is
diluted with buffer (5() nv HEPHS, p¥ 5 5 nvMCaCl 2, ().02%Bri.j) to the
desired final 30 concentration. [The buffer, enzynme, vehicle or inhibitor)
and DTNB/ substrate are added in f 96 wel | pl%ate (total
reaction volunme of 200 pl) and the

2) Deprotect

Acetylenic derivatives 9 are also accessible via the fluoro compounds 31,

readily prepared from the amino-alcohol derivatives 4 and/or 5 by reaction with

5  fluoroaryl 30, as shown in Scheme 8. Displacement of the fluorine of 31 in the
presence of a base such as sodium hydride with a masked hydroxy, thiol, or amino
group (HZR,,, wherc R, is a suitable protecting group) in a polar aprotic solvent such

as DMF, followed by deprotection gives 32, which can then be alkylated with 13 to
provide 9. Conversion of 31 to 32, where Z is sulfur, might also be accomplished

10 with Na,S, K.S, NaSH or KS(C=S)OEt. The fluorine of 31 can also be displaced in a

polar aprotic solvent with the propargylic derivative 33, where Z is O, S or NH, in the



2 4 JUL 2~ki WD 00/44716 PCT/ US00/ 02143 -34increase in color is nonitored
spectrophotonetrically for 5 mnutes at 405 nman a plate reader and the-
increase in color over tine is plotted as a linear line. Al tZkndil 28y) a
fluorescent peptide substrate is used. In this test procedur ptide
Substrate coﬁ“ﬁ%ﬁ%ﬁg fluorescent group and a quenching grouggwfggﬁngg
cl eavage of the substrate by an MW, the fluorescence that is generated is
guantitated on the fluorescence plate reader. The assay is run in HCBC
assay buffer (SOrM HEPES, pH 7.0, 5 nM Ca %) 0.02%Brij, 0.5% Cysteine),
wi th human reconbi nan -1, -9, or -13. The substrate is dissolved
i n met hanol anef*¥hg: é’h af%eﬂ‘cﬁﬂ\'n@fownahm& W g ? disgetlys Sy desgrifsd; fog¢ e
and enzymes argchidiledieshd zh'@%FdelQ)rtsrmafc SRrd1idRs AR HeCChaRRRCKIh NBLt ROS -
Conpounds are added to the 96 well plate containing enzyne and the reaction
is started by aewlenidimaiesy ©f appghdadr aftes. copversioa aeft ingo rthey¢oxrespending i on
340 nm em ssi ﬂmﬁéﬁdPﬂhﬁﬁQﬁpﬁgmﬂé hkﬁnq the increase in fluorescence over
tine is plotted as a 1 near I'iné. For ‘either the thiopeptide or fluorescent
pepti de test pPeRamRIBes, the slope of 15 the line is cal cul ated and
represents the reaction rate. The linearity of the reaction rate is
confirmed (r2 >0.8S). The mean (xggem of the control rate is calcul ated
and conpared for statistical _significance (p<0.05) with drug-treated rates
usi ng Dunnett's nul Tiple conparison test.
be generated using nultiple doses of drug d 1CSp values with 95% Cl are
estimated using linear 20 regression. Test PhNQcedure for Measurin~~ TACE
I nhibition Using 96-well black mcrotiter plat®g) each well receives a
sol ution conposed of 10 uL TACE'gét:BTJEoncentration 1 ~tg/nL), 70EtL Tris
5

Dose-response rel ati onshi ps can

buffer, pH 7.4 containing 10%'yl final concentration 10 , and 1 U
pl. of test conmpound solution in (final concent riati lvt, DVMSO
concentration <1'% 4nd i ncubated—for—+6—m nut es ﬁt o) ature. The
reaction is initiated by addigjmm of a t7uorescen 3c’pe yl substrate
(final concentration 1 (H ItM to each well and then shaking on a shaker
for 5 sec. The reaction is read (excitation 340 nm en&ssion 42i) nm for
10 min. and the 3U increase in t7uoresc§nce over time Is plotted as a
linear line. The slope of the line iz cul at and represents the
reaction rate. The linearity of the reacticfn/rate is confirned (r2 >0.85).

The nmean (xtsen) of the control ratd i cal gul ated a& onpdred for
2003 WO a221?71 PCTNS00/ 02143

statistical significance (p<0.05) 2 J

-35 with drug-treated rates using DunnetA ' ggd1ul ti pl e2xoepiradtiison test.

Dose-response rel ati onshi ps can be generate using nmultiple doses of drug
ted using |linear regression.

and I CSp values with 95% Cl are esti

ZH
9 " Ry /@’
1 2

5 32
Compound 9, wherein Z is a methylene group, is available via 34, as shown in
Scheme 9. Benzylic bromination of 34 with N-bromosuccinimide in a chlorinated
hydrocarbon solvent provides bromide 35. This is followed by displacement of the
bromide with thc appropriate propynyl cuprate to provide sulfonamide 9.
10



5 Human Monocytic THP-1 Cell Differentiation Assay Fox Sol ubl e Proteins
(THP-l Sol ubl e Protein Assays Mtogenic stimulation of THP-1 cells cause’
differentiation into macrophage |ike cells with concom tant squ@qhmnz
tumor necrosis factor (TNF-a) and TNF receptor (ThTF-R p75/8Qmﬁ§%mENﬁ4

p55! 60) and | MRN8 n- 8 (I'L-8), anpng other 10 proteins. In addition
non-stimulated THP-1 cells shed both the p75/80 and the p55/60 receptors
over time. The rel ease of nmenbrane bound TNF-a and possibly TNF-R p75/80
and TNF-R p55/60, but not IL-8) is nedi at ed® by an enzyne called TNF--~a
converting enzygq}or o TACE. Thi s assay can be used to denonstrate either an
inhibitory or a I'mul atory conpound effect on this TACE enzyne and any
cytotoxic 15 consequence of such a conmpound. THP-1 cells (from ATCC) are a
human nonocytic cell ed fromthe peripheral blood of
a one year old male with acute nonocytic | gukem a. They can be grown in
culture and differentiated into nacrophageYlike cells by stinmulation with
m togens. 20 For the & THP-1 cells are seeded fro ATCC st ock which
was previously grown a@@en t . X 106/ mwi a Wah i s seeded
into a T25fl ask with 16 th gl ut ahBR ( (G

containing 10 @6fetaI“UUvrﬂe—§eFu 23] pen|C|II|n

streptomycin) and 5 x 10'* M 2nercapto et (THP-1 nedia). Eﬁph V|aI of
cells are cultured for about two weeks 253pr|or to being used for an assay
and then are used for only 4 to 6 weeks to screen conpounds. Cell ¢ are

subcul tured-on Mondays and Thursdays to a concentration of 1 x 1 YS/m. To
perform an assay, the THP-1 cells are co-incubated in a 24 well| pllate with
SU nwel | of a 24 ng/m stock of Lipopolysacharide (LPS) (Calbloc em Lot #
30 B 13189) at 37Cin 5% CO- at a concentration of 1.U91 x®1 b cellsin (
1.1 mmell) for a total of 24 hours. At the sane tine, 50 mmell of drug)

vehicle or THP-1 hedjia is plated in approprlate wells to give a final

volune of 1.2 m/welPomesofnths, Hethods pvadlab léo%o@ﬁdgefﬁlﬁ‘ézaﬁpgs‘btl GRBPGURABNEO at
a concentrationgQfer3d I\k@Nthedédst!tviifdrdif an f@%?dltv(\)geﬁ)hﬁreaW\ﬁpﬁh Hcieme 10.

concentrations in THP-1 nedia and added t t he begi nni ng of
t he i ncubatidn Metalladon of glﬁ\l@mﬁﬂahaqel)dwdefqllpwﬁ dysaddirion 00 apiejdeBydenon alkyl vl

3mM 1 nM 3( U P o} @3
VO 00/ 4471 6 Pcrk%@ /8@?‘%@‘9 g% Wk moﬂeéd’ FEGryes %%?o%?rﬁafa |8f] ool
Posi ti ve cont r oformeldklsydeeand imahiuelqacbvildestthe Maonéch adzidonnpriodhct 33 leanog;mn
added but no drug. .Vehigcle co S wer.e ncI d | 1) re
Mdenti cal to ¢ neOmt ST G afes 8 rtoal ks, b SBoRiset ey brcliteet ve
a final concentwahioariely df nddadphildiad @ivey foreRithple] ethers, thioethély @dianghdsdasl in
t he experinent which had vehicle but no mtogen or drug added to the cells.

Conpounds cHh bRallagmm,catalyzedsouplingreactiprsedftd provisiedhe aryh 8hhelgsoaryl agetyipnes
sheddi ng of thegq qpﬁ%&féﬁlz@f by BRSAAIN ih e dPor mgfanlcfég%tmsflmhé th€ fucbERfd
media. Plates are placed 1nto” an |1 ncubator set at” 5% and at 37C. After
4 hours of i ncubgtdfohyse3methaly isedependentt uposube campavitblityuplesubativents CTERYer s

removed for use a 0 t

70U ml /wel | of ﬁdé@ gfn[ #6 &E'ear?g‘g‘&%E g glr‘g’sa\r‘A}ﬂé y%.zci“"&%gfﬁre'ﬁ b%‘u% gt%F R
p55160 and | L- 8dd§tﬁtﬁﬁsherém maldbd requ:edatExbjmechébthurR‘,,tR,r;remgmnﬂ R,aaé dlkd
cells for egch treatnent group are cpllected by resuspension in 500 pl/well
of THP-1 meth a %rﬂﬂpststuﬁliﬁg?g‘f:&'ég into a FACS tube. Two m/tube of a 0.5 ng/ni
stock of propidiumiodide (Pl) (Boerhinger 15 Mannheimcat. # 1348639) is
added. The sanples are run on a Becton Di cki nson FaxCal i ber FLOW cytonetry
machi ne and the anount of dye taken up by each cell is neasured in the high
red wavel ength (FL3). Only cells with conproni sed nmenbranes (dead or dying)
can take up PI. The percent of live cells is calculated by the nunber of
cells not stained with PI, divided by the total nunber of cells in the 2U
sanple. The viability values calculated for the drug treated groups were
conpared to the viability value calculated for the vehicle treated nmtogen
stinmulated group ("vehicle positive control”) to determ ne the "percent
change fromcontrol”. This "percent change fromcontrol"” value is an

i ndi cator of drug toxicity. The quantity of soluble TNF-a, TNF-R p75/80 and
"TNF-R p55/60 and IL-8 25 in the TCS of the THP-1 cell cultures are
obtained with commercially avail able ELI SAs from R&D Syst ens, by

extrapol ation froma standard curve generated with kit standards. The
nunber of cells that either take up or exclude Pl are neasured by the FLOW
cytonmetry machi ne and visualized by histograns using commercially avail abl e
Cytol ogic software for each treatnment group including all controls. 30
Blologlcal varlablllty |n the nagnltude of the response of THP-l ceI

1 a o M oy ' o N 1 T .. .



For the soluble protein (TNF-a., p75/8U) p55/60, IL-8) studies under 5
‘stimul ated conditions, the nean pgl M of duplicate wells were determ ned -
and the results expressed as percent change from "vehicle pogﬁtJWeZQB
control™. For the soluble protein (p75/80 and p~516U recept es
under nor -sMOHY4&d conditions, the nean pg/ M of duplrca?g§&gﬁ%§g§ere
determned and the results expressed as percent change from "vehicle
positive control™ utilizing the follow ng formula: 10 % Change = ~g/ ni
(conpound nee controll - pg(m (veh nee ntrol X 100 pglm (veh neg
control) IC o q1ues for each conpound are cal cul ated by non-1linear
regression analysi's P5 using custom zed software utilizing the JUW
statistical package. For the cell viability studies) the viabilities (P
excl usion) of pooled duplicate wells were determned and the results

expressed as % change fronr"vehic%e positive control". The viability val ues
cal cul ated for the conpounagt By oups were 20 co » ¥he
viability val ue calcqg@ e (vehlcle positive | Sdet ermi ne
"percent change from CoR Bd" as b Thi s vaﬁw@ Perke cHwnge from
control” i.s an indicator of drugHboxjgity. Change :10 01 ive cel. %@

S:

(cor~~o_und) -1 X 100 25 @6%lve cells (veh pos control) f@feren

Bj ornberg, F.) Lantz) M) (isson) L) and Gull berg) U) N%chanlsns i nvol ved
in the processing of the p55 and the p75 tunor necrosis factor (TNF)
receptors to soluble 30 recgptor forns. nphoki ne Cytoki ne Res. |3:203-21
|, 1994, Gatanaga, T. g, ) C., Gtana@ga, M, Cappuccini, F., Yamanoto,

R ) and Granger, G The regul ation of hTR=sfrA synt hesi s) menbr ane
expression) and rel ease by PMA- and KPS-stinul ated human nonocytic THP-1
cells in vitro. Cellular I'mun. 13R 1-10) 1991. 35 Tsuchiya, S., Yanabc)
M) Yanmagughi) Y., Kobayashi) Y.. Konno. T., and Tada, K Establjshnment and

characterization’ of a hu e Nnonocydu,e), | eukem a c@l P-1).
Int. J. Cancer. ,E:a, 2 43k 2~ JJ N¥
00/ AA716PCTNsooR@E esu rix

s ofthe Bsin

met al | opr ot ei nase |nh|%|t|on)HTACE|nh|b| bn and THP st andar d NRgsR
pharnacologlcal test procedures are given in Table 1bel ow3§able 1.~ R=
~.g"'N ~SHC~ 02 R-RtRZ MAP-1' MNP9' MNP. 13" TALE' THP '8 CHy 6,300 2,700
679 273 3t 1 Chi d( CW ) ~I Nor ph 362 1115 CONI ~( CH~Mor p BIGN 263 195a)
| Csa (nM Based on the standard pharmacol ogi cal test procedures described
above) the conpounds of i; s| invention are useful in the treatnent of
di sorders such as arthridus,] 10 tunor netastasis, tissue ulceration)

abnor mal wound heal i ng, "B2riodont al di sease) graft rejection lin
resi stance) bone disease and HV infection. The conpounds iIp-Rsnvent i on
are also useful in treating or inhibiting pathol ogg di at ed by

matri x netal | oprotei nases such as at heroscl erosi s, %At KeRoscl er ot c plaque
formation, reduction of cqgon onbosi s fron115 at her oscl erotBc pl aque
rupture, restenosis, di sfeopenias i nfl ammat oRY di seases of the
central nervous syst%wﬁ agln angi ogenesi s, tunor netastasis) tunor
growt h) osteoarthritis) rhéunat0|dAﬁrthr|t|s septic arthrltis, cor neal

ul ceration, proteinuria) aneurysmal aortic disease, degenefative cartil age
| oss follomjng traumatic jofht injury, denyelinating di seases of the

nervous system cirrhosis of the liver, 20 glonerul ar di sease
ki dney) premature rupture of fetal nenbranes) |nfannatoRy sease)
age rel ated macul ar degeneration, diabetic retlnopgb er t|ve

vitreoretinopathy, retinopathy of prematurity) ocul ar uﬂﬁlannatl

ker at oconus) Sjogren's syndrone, nyopia) ocul ar tunors, par

angi ogenesi s/ neovascul ari zati on and corneal graft rejectlon 25 Cbnpounds
of this invention iy lb&)mdmsmqrfncecmlmsaﬂlustratwlhehplapghmmat:emﬂrs@amll‘@ar rier

to a patient in need t her.eof . ceutical ¢ i.d or
a3 2 Supogtsst ks B PRRAERh G SRRl g Fasills oft,
carriers can |dilﬁl:ﬂlﬁ>ﬁm€dﬂﬂal£¥avﬁﬂfiﬁe 5U&mtbaﬁeaﬁ$lymml‘hdn’aumahgGtaadirdaﬁerﬁdum/or| ng
agents, Iubrlcants) sol ubi | suspendi ng ents, fillers) glidants,
conpr essi on aiRieccdiyespepne *Jﬂne é’bihél“"dvs’fgr‘r{"éd?'ﬁ'gf’% agents or an

encapsul ating nmaterial. In powders, the carrier is a finely divided solid
which is in adm xture with the finely 5 divided active ingredient. In
tablets, the active ingredient is mxed wwth a carrier having the necessary
conpression properties in suitable proportions and conpacted in the shape
and size desired. The powders and tablets preferably contain up to 99% of
the active ingredient. Suitable solid carriers include) for exanple)
caIcrunrphosphate) nagnesrunrstearate) talc sugars) Iactose) dextrln

o, I B e I P 1 A~ N B l___ N 1 - [ I T 1



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

di ssol ved or suspended in a pharnmaceutically acceptable |iqui 1£30P such
as water, an_‘Pég@?b& 15 solvent) a mxture of both or phar maGyhiseddzi¥
accept abl e oi at. The liquid carrier can contain other suitable

phar maceuti cal additives such a solubilizers, emulsifiers) buffers,
preservatives) sweeteners, flavoring agent? suspendi ng agents) thickening
agents, colors, viscosity regulators, stab %izers or osno-regul ators.

Sui tabl e exanples of liquid carriers for oral and parenteral adm nistration
i nclude 20 water (particularly containing additives as above, e.g.,

cellul ose derivatives) preferable sodi uRBka@pleoxynet hyl cellul ose sol ution))

al cohol s (i ncluding nonohydric_al cohols and pol yhydric_al cohols) e.g.,

pol .
glycol s) and their deri vatiBukd-yaHgxy;beazengsulfoniq joid sedinarsald coconut oi |
and arachis oil). Fey,. 3 I (b5t ratil QR 4t i | SQ: an
oily ester such as g?h@?&gﬁ&erg'? gsé%gg:(gggé (%H g%r%{%ggﬂzgéeesgl eaél “?’gﬂ‘?ﬁ 25
carriers aré& usatin hL of dsoprapaholoand2250n b OB solwivn ¢fosodjvar bydrexidd was

ol i ons- or s A4BATEl S ORRE o BTG P p M e ek 1
i'ntraperitonealz00¥orS 8 P HRAUSe liftipBpaheinwasStedidve@ bH0&VapbRAAGN §RRacabSThde

adm ni stered intravenously. Oral adm nistration may be either liquid or
sol i d conposi t Feshlting rwhitegpseqipisate 3yas sqHemed by dirasiony washedowithrispprgpanol and

adm nistered r in . i { r

i i ot rat 1 onche 1iartdd h ¥l brethere g (160U Pt R ymSHARG3S A Wi 63471 6
PCT/ US00/ 02043 - 40i nhal ation or insufi7ation) the conpounds of this
invention may he fornulated into an aqugous R partially aqueous sol ution)
whi ch can then be utilized in the form ¥a'ﬂﬁeo)(erosol. ~ The conpounds of

this invention may al so be aguputi2syiiexy-bézendalfomyillchldrideough the use of a
transdernmal patch containing the active conpound and a carrier 5 that is

inert to the activeTecrBbspkaion of 438 mdx (G087 mohe ok RVh oxalwdchienids(ichinspi ver y
f th t f ). t] i . i t j-N.

The carrier et salion BPSORT ofichibioheliiie Yol FoaMEAT 7 (PGS

pastes, gell§, awi) of DME fokovsl by §24g TI0D28r malreofahel podpductreftExample beThe

viscous liquid or.senm.-solid emlsions of ei t&%\g‘}t@e oil in water or water
'n oi | type. PIRFUAD miTHe wasstsed dve B prmues 45 Rdhsnden wamm &g opeugmprate
petrol eum or hyglf @Rfid fof 2RRAYS. CHRUBAION vishétOpdulél MES ic¥ Anll REEREHIaRth TSY

al so be suitable. A vari etﬁ/ of occlusive devices may be used to rel ease the
active ingredi 8t ofj hexanashEhmpigarics wers avashed with avater gadbpae. fisigé overNazBPdne

covering a res Lrcontaining. Lve. | di it h i a
carrier. or o PRy end SHGPRHAS i WSS piTide R ot el uRonfichidg o
devi ces ar 20 knawyelldw sl nd.p.163-68°Q1 BI MhSs Jhee: 2ussagd)t 0 be used in the
treatnment of a specific patient suffering a MW or TACE dependent condition
must he subjectively determ ned by the attendi ng physician. The vari abl es
invol ved include the severity of the dyﬁ,{m&g?pn, and the size, age, and
response pattern of the patient. Treatnent Will generally be initiated with
smal | dosages | ess than the opti nuBut@spnyléxy-benzenerpound. Thereafter the 20
dosage i s increasedyuntil .the | f under, t cLrc tan kS
reached. Precise doI§§éSf“f‘8? 086'2%‘# HE‘E?PZJH §%gfqp%ﬁ%g?{ésglp efilﬁ%’({r@e&%ﬁ@%ﬂ&

adm ni st r ag§ onofbdnkerdeeandetoan bion FHIFoyastddded tl75 fils ((B02A3ngol) oy 3ibatyari-dlasfer on
experience with the indiyjdu suhj ect treated and sta nmedi, cgl

princi pl es. PrBV&Famjigs %-ﬂé «bﬁéﬁﬁ‘& éﬁ‘??@ap‘sﬁ%mi&%ir qr}gﬁ'hg ‘Yﬁﬁiaﬁ&adgé@e
form e.g., asrgaidPRghed 8y 35PAL! (6923 MbIPSCdleth9r Modich@okRRBOPA deilirgS
sub-divided in unit dose containin apgr opriate quantities of the active

i ngredi ent ; t hecaginn mipsumgwas girradclen 18b ap sewm derdperainproand then spndeatraeskdnpl e
packed powders,, yi.al ﬁ{ ringes:.or ,5a t aih.oi ng
| i qui ds. The u?’l'i“%(lbdo@éegggﬁg#gme‘g%an'he rﬁ%‘éﬁg%'ieénﬁpe?ﬁlggcé%s%,@hgr &'? gbﬁg?]
itself, or30t ccemidihexanes @pid)apprevide 2U8h E10%)f ofahy betyayl aborme i ddaoiigui®0 in
package form 4 JUL 2~3 - CLAIM5 1. A conpound having the fornula B:
Rs RRZ A S~ ,ER@QWR@@M%*R?, n B whereinn =1 or 2; and when n' =
2, then Ais absent (ie. a disulfide); and when n' 1, then Ais H or
R14C(=W- ; ( ie wherein Bis one of the following: Rs HSRIGN X-Y-Z RR5 4
R3



la R6 R ~aYSR~ N2 X-Y-Z RR5 or WR3 1b RS SRS R2 X -~Z RS NR4 R3 2 1c in
“which fornulae: Wis oxygen or sulfur; 2 4 JUL 2003 -42 X is SOZ or
-P(O-Rto; Yis aryl or heteroaryl as defined below, wth the2pgrgl 2083t hat
X and Z may not be bonded to adjacent atons of Y; Zis Q N? Hgﬁ“ Sha> R
i s hydrogen, "4 kyl of 1-6 carbon atons, al kenyl of 2-6 carbon atons,
al kynyl of 2-6 carbon atons; R2 is hydrogen, aryl or heteroaryl as defi ned
bel ow, cycl oal kyl of 3-6 carbon atons, - Cg- cycl ohet eroal kyl , al kyl of
1-6 carbon atons, al kenyl of 2-6 car bon at'8 al kynyl of 2-6 carbon atons,
or CONRBR9; or R~ and R2, together with the atomto whi ch they are
attached, nmay forma ri ng wherein R and RZ represent a dival ent noiety of
the formula: ~ (cH2)m~ Q ~ (C H2) ~ vvh@xghﬁ,hg— a carbon carbon single or
double bond, O S, SO -NR_ 1, or -CON = =1 or 2, with the
provi so that when Qis a boddButr2-y §Y|@E|Xr§F“?°6°82'lf°Aﬂﬁhlqr§ephenyI or napht hyl

optional Iy substitufed Byiger 0946891 84RRbl)0f8HY Sroduct of Example 3 in 0.3 mL
5  of dichloromethanein an acetone/ice bath under N, was dropwise added a solution of

0.073 mL (1.1 mmol) of chlorosulfonic acid in 0.3 mL of dichloromethane. After the

addition was complete, the ice bath was removed and the reaction was stirred at room

temperature for 2h. To the reaction was then dropwise added 0.113 mL (1.3 mmol)

of oxalyl chloride, followed by 0.015 mL DMF. The reaction was heated to reflux for

10 2h and then diluted with hexane and poured into ice water. The organic layer was

washed with brine, dried over sodium sulfate, and concentrated in vacuo to provide

0.130mg (53%) of the desired product as a light brown solid.

Example 5

15 4-But-2-ynyloxy-N-(2-hydroxy-1-methyl-ethyl)-benzenesulfonamide
To a solution of 0.279g (3.718 mmol) of (R) -(-)-2-amino-1-propanol in 2.6
mL of THF and 0.9 mL of water was added 0.62 mL of triethylamine followed by
1.00g (4.09 mmol) of 4-but-2-ynyloxy-benzenesulfonyl chloride and the resulting
mixture was stirred at room temperature for 15h. The reaction was then diluted with
20  ethyl acetate and washed with 5% HCI solution and water, dried over MgSO,, filtered
and concentrated in vacuo. The resulting solid was washed with ether and dried in
vacuo to provide 0.873g (83%) of the sulfonamide as a white solid. Electrospray

Mass Spec: 283.8 (M+H)"

25 Example 6
4-But-2-ynyloxy-N-(2-hydroxy-1-methyl-ethyl)-N-methyl-benzenesulfonamide
To a solution of 0.400g (1.413 mmol) of the product of Example 5 in 3.0 mL
of DMF was added 0.585g (4.240 mmol) of potassium carbonate followed by 0.132
mL (2.12 mmol) of iodomethanc and the resulting mixturc was stirred at room

30 temperature for 12h. The reaction was then diluted with ether and washed with water,



selected fromR~, where R~ is as defined below, Heteroaryl is defined as
~4 Jil~~-43 KKKK~ \ ~\ ~/ N'" ~~NN// NN ; ~~-N~N, R7 N 'R~
NN~\ NnC~, ~ ,NC/. KK, NN\ ( K, "N/ ,.~~. or ~24,JUN 2003

optionally nmogpo- | - substituted by R-, wherein Kis defiﬁ;@s’% 43 Of
-NRi's; RBis %9@%@% or alkyl of 1-6 carbon atons; or Rl an , togzglet her
with the atons to which they are attached, may forma 5 to 8 nenbered ring

wherein R and R3 represent divalent noieties of the fornmulae: (C R-2R13)s
Q ~(C R-zR13)rri (C R12R13)~ and (C R12R13§ Tf' wherein Q and mare as

defined above; A.is ar eteroaryl;: s is.0-3:; is 1:4.- RA RS are
each, i ndependeﬂ??@?veﬁmsg%’e@?erﬁé M%Bﬁbeng@!ggghnggﬂ?%p%qe%{ﬁg @%;(’???@ S
hydrogen, aryl, Nogéhyiealtyhamiat kya wafte doti@. Eladsmfaragtmﬁs Spad:kenygl (MpiH)2- 6
carbon atons, al kynyl of 2-6 carbon atons, cycloal kyl of 3-6 carbon atons
or - C5- Cg- cycl ohet eroal kyl as defined below, R~ is hydrogen, hal ogen, alkyl
of 1-6 carbon atons; al kenyl of 2-6 carﬁgg,ngko;ms; al kynyl of 2-6 carbon

atons, cycl oal kyl of 3-6 carbon atons, JUL 2003 -44
5 Thioacetic acid S-{2-[(4-but-2-ynyloxy-benzenesulfonyl)-

methyl-amino)-propyl}ester
To a 0°C solution of 0.302g (1.017 mmol) of the product of Example 6 and
0.293g (1.118 mmol) of triphenylphosphine in 4.0 mL of THF was added 0.176 mL
(1.118 mmol) of diethyl azodicarboxylate. The resulting mixture was stirred for 0.5h
10 at 0°C and then concentrated in vacuo. The residue was chromatographed on silica
gel eluting with ethyl acetate/hexanes to provide 0.228g (63%) of the thioacetate as a
colorless oil. Electrospray Mass Spec: 355.9 (M+H)*

Example 8
15 4-But-2-ynyloxy-N-((1R)-2-mercapto-1-methyl-ethyl)-
N-methyl-benzenesulfonamide
To a solution of 0.168g (0.473 mmol) of the product of Example 7 in 2.1 mL
of methanol was added 0.092g (1.704 mmol) of sodium methoxide. After stirring at
room temperature for 2h the reaction was quenched with 5% HCI solution and
20 extracted with ether. The organics were dried opver Na2SO04, filtered and
concentrated in vacuo. The residue was chromatographed on silica gel eluting with
ethyl acetate/hexanes in a gradient from (1:10) to (1:3) to provide 0.148g (100%) of
the thiol as a colorless oil. Electrospray Mass Spec: 313.9 (M+H)*

25 Example 9
4-But-2-ynyloxy-N-(2-hydroxy-1-methyl-ethyl)-N-(2-morpholin-
4-yl-ethyl)-benzenesulfonamide
According to the procedure of Example 6, (0.400g (1.413 mmol) of the
product of Example 5 and 0.289g (1.555 mmol) of 4-(2-chloroethyl)morpholine
30  hydrochloride provided ().334g (60%) of the N-morpholinoethyl sulfonamide as a
colorless oil. Electrospray Mass Spec: 397.0 (M+H)*



-ORB,. -CN, -CORB, perfluoroal kyl of 1-4 carbon atons, -QOperfl uoroal kyl of
1-4 carbon atons, -CONRBR9, -S(O nRB, -0OPQ(ORB)OR9, -PQ ORB)R9,

-OC(O) NRBR9, -C(0)NRBOR9, -COORB, -503H, -NRBR9, -N (CH2)z]zN

- NRBCOOR9, -SQzNRBR9, -NOz, -N(RB)S02R9, - NRBCONRBR9, - NRBC( E%?Jg%?gmg
-tetrazol - 5- ylwo"%'é‘ﬁHCN -SOZNHCO\IRBRQ phenyl , heteroaryl ]
above, or -CS-CB-cycl oheteroal kyl as defi ned beI ow, wherein -NRBRO nmay form
a pyrrolidine, piperidine, norpholine, thionorpholine, oxazolidine,

t hi azol i di ne, pyrazolidine, piperazine, or3lazetidine ri ng; wherein
-CS-Cg-cycl oheteroal kyl is defined as KR-s n ~K ~ ~ K NR-S K~ K1 Kr-N
r-K ~K) , vk~ , or "K R~s wherein Kis defined as above; RB and R9 are
each, independently, hydrogen, alkyl ofEx;,,,ﬁ,kcpdbon atons, cycl oal kyl of 3-6

carbon atons, aryl; heteroaryl or -CS-Cg cycl oheteroal kyI R o is al kyl of
1-6 carbon atons, cycl oal S;((ZRW-Hl%(%nmoﬂom)phsnylbnwnad}l2+(é{ eroaryl as

defi ned above; Rll S hydr car at cycl oal kyl of
3-6 carbon atons, aryl, het Q?GTY%% *gﬁa;;nmsgp ‘@Mﬁ - SOz NRBR9
or CORB; 3 4 JUL Zﬁ@asoxﬂﬁoﬂmaag(m&%mﬁo@ ¢mﬁepwmdmﬂuxas@|@9h@d rhi @ H,

-ORB, -NRBR9, alkyl of 1-6 carbon atons, gl){ of 2-6 carbon atons,

al kynyl of 2-6 bY?FF%ﬁdGF‘rﬁequél}F@ll)b%?‘%ﬂ(ldﬁm ek ribenyiphasghinea Pyip1g (1.16
het er oaryl , qug fqg}ﬁﬁ 3

- C3- C6- cycl oal ky gfo 3-6 cgrg 6%}%?%1%38&@?@5 E% %Sgcyccﬁﬁ{L eﬁi}%caefl ffld'r Flrll%
R12 and R13, togadtiver was tstirréddorcéfihh aaduced whi drhnésbeqndatm sesilengd) @ekidueowas a
car bonyl group; th.th V|sotht R.o a R11 and R12 may form
a cycl ohet er oal Sfiected h‘gﬁa%%}aww BlHE‘EgeY’BgIeW' aqegat%@eaaé\eﬁ b 1R59Ede when
they are atfoac @Si% (%%@f@ﬁﬁﬂfoa&h%m Whie sbifd. mospms SpEck¥ds. ZP{MJ-Hg"
carbon atons, oal Kyl of 3-6 carbon atons, aryl het er oaryl ;

hydr ogen, aryl heteroaryl, alkyl of 1-6 carbon atom; or cycl oal kyI of 3 6
carbon atons; and n is O- 2; wherein thEx%b%'hl al kenyl , al kynyl, cycl oal kyl
and phenyl groups may be unsubstit uted or may be nono- or poly- substltut ed
with R-, with each R- 42Busynyloxy)-N:[(Rirlemethyb2-sulfphylethylieNn]2-(4l | v

accept abI e salt thereof.

or

morpholinyl)ethyl]benzenesulfonamide

15 To a solution of 0.16g (0.352 mmot) of the product of Example 10 in 2 mL of
methanol in a sealable tube at —78° was added 20 mL of liquid ammonia. The tube was
sealed and the reaction stirred for 12h at room temperature. After recooling to ~78°
the reaction tube was unsealed and the solution was carefully reduced to dryness. The
residue was chromatographed on silica gel eluting with methylene chloride/methanol

20 (50:1) furnishing 121mg (84%) of the desired thiol as a white solid. Electrospray Mass
Spec: 413.4 (M+H)"

Example 12
(2R)-2-Amino-3-(tritylsulfanyl)propanamide
25 To 2.68g (7.37 mmol) of S-trityl-L-cysteine and 40 mL of methanol was added
7 mL (96 mmol) of thionyl chloride dropwise. After heating at reflux for 6h the
solution was cooled to room temperature and then concentrated in vacuo. The
resulting residue was taken up in 20 mL of methanol, treated with activated carbon,
filtered and concentrated in vacuo yielding the methyl ester as an off-white foam, This
30 material was dissolved in 6 mL of methanol in a sealable tube and cooled to —78°.

After 30 mL of liquid ammonia was added, the tube was sealed and the reaction was



2. A .conpound according to Claim1l of fornmula |la wherein Y is phenyl or a
phar maceutically acceptable salt thereof. 3. A conpound according to Claim
1 or daim2 wherein Xis SO2; or a pharnmaceutically accept a?l,*ngLal

t hereof . 4. o) d according to any one of Cains 1t03|y%ﬁ{, ' S
oxygen; or a a@g@gutical | y acceptable salt thereof. 2 4] @8@% 46
5. A conpound according to any one of Clains 1 to 4 wherein R4 and RS are
hydrogen; or a pharmaceutically acceptable_galt thereof. 6. A conpound

according to any one of Clains 1 to 5 wherdfh Rb is - CHzOH or met hyl ; or a
pharmaceutical |y, acceptable salt thereof. 7. A conpound according to Caim
1 wherein R i sxwgra&deﬂ'}’ IEMRFAuFA O ﬁﬁ%%ﬁﬁﬁ?ﬁhﬂ%%'%ghéﬁ%ﬁ%P?ﬂ gabe was

st ereochem stry,As;I&NMNG thd Sidudat Wa drdulRe! R THE® residue “was~ X

HS Z R4 R3 la 8‘? A conpound %? Tor mi?a Irl , W\?virt#cfﬁ?opfj%fégo t a{esggei‘gasnot

hydr ogen and R4chr@¥@atagrdphiR@ anesilis gelf ichutidg i witkll miethylene RAloGd&metiBMIH(ID:Bs | |

9. A conpound of fornula || Lth the proviso that L.s not hydrogen
wherein J is fl Wﬁ%@-%ﬁ%@&@ﬁ?&ﬂ%ﬁ?m@? 33 W tFé@tﬁﬂ- §f°f’tf8@ﬁ%yo°?’P§Sg'>§8$iy|
or imdazol ¥l , 33t (NAH)'RS and R6 are as defined in daiml. RA ORS v
'SQZJ RB 111 2 4 JUL 2003 -47 10. A process for preparing conpounds of
formula B as defined in daim21 which conprises one of the follow ng: a)

reacting a conmpound of fornula V: Example 13

(2R)-2-({[4-(2-Butynyloxy)phenyl]sulfonyl}amino)-3-(tritylsulfanyl)propanamide

To a solution of 1.203g (3.685 mmol) of the primary amide product from

10 Example 12 and 1.39 mL (10 mmol) of triethylamine in 20 mL of methylene chloride

was added in one portion 0.954g (3.9 mmol) of 4-but-2-ynyloxy-benzenesulfonyl

chloride. After stirring for 13h, 50 mL of dichloromethane and 50 mL of water were

added. The organic layer was washed with brine, dried over sodium sulfate, filtered,

concentrated in vacuo and subjected to flash chromatography eluting with

15  hexanes/ethyl acetate (1:1) to furnish 1.65g (79%) of the desired sulfonamide as a
white solid. Electrospray Mass Spec: 1139.6 (2M-H)

Example 14
(2R)-2-{{[4-(2-Butynyloxy)phenyl]sulfonyl} [2-(4-morpholinyl)ethyl]Jamino}-3-
20 (tritylsulfanyl)propanamide
To a solution of 0.6482g (1.136 mmol) of the product from Example 13 in 3
mL of DMF was added 0.317g (1.704 mmol) of 4-(2-chloroethyl) morpholine
hydrochloride and 0.705g (5.1 mmol) of potassium carbonate. The resulting mixture
was heated at 60° for 14h. After cooling to room temperature the reaction mixture was
25  diluted with ethyl acetate and washed with water. The organic layer was dried over
sodium sulfate, filtered, concentrated in vacuo and subjected to flash chromatography
eluting with hexanes/ethyl acetate (1:5) to furnish 0.434g (56%) of the desired
compound as a white solid. Electrospray Mass Spec: 684.5 (M+H)"



Rs RBR NRHO~ ~X-Y-Z Rs 4 R~ RZ (V) wherein RI-R6, X, Y and Z are defined
‘inclaiml, with a conpound of formul a R14C(W SH under conditions suitable
for the Mtsunobu reaction to give a correspondi ng conpound o%'?f < 1b
(i.e. formula B wherein n"'=1 and Ais R aC(-W-) or b) react| Gg{%g?ﬁound
of formula VIWORMAHS N R J~~ ~X-Y-Z R's 4 R~ R2 wherein R -Ro- "% Pahd Z
are defined in claiml1, and J is a |leaving group, with a conpound of
formuFa A" SH where A' is an alkali netal or a RL4C(W- group or a salt

thereof to give a correspondi ng corrpound'3éf formula la or I'b, (i.e. formula
B wherein n'=1 and Ais Hor R-4C(=W-); or c) reacting a conpound of

formula VII: -48- 2 ~r JUL 2~3 R RREMamPlE1S X v.ZH Ni R3 n' (VI 1~
wherein R, Rz _1ofa Y b i efl ' en n' =1
R4o is H or Rlﬁzcﬁ’wfff (grde ;&ﬁelﬂx’ﬁplé%@]%i'gaﬁis”g %’edr?? pﬂ'%%&”ﬁ?’@&q@de),
with a conmpound of formula VIII: ReifanylpRspanéamidé | 1) wherein Ra, R5, and R6

are as defined aboye and .J i eav] rQup such, as _.desgcri bed_above, to
gi ve a correspondi ‘baéBWﬂBﬁﬂgo'gféﬁ &'%Q‘H%BB °£Fhecf)r°q,’rﬂf8fr8f”y€’f%'b§§1€8hbgund of
formul a B sshepei & Rethifene LhloMd@Whs 2dBEE tslsdpraiAkilae, FoIRIWEG by MiffudrogéiicA 1S
R14C(=W- (i.e. formula Ib), to give a correspondi ng conpound of fornula |la

(i.e. formul aadsl.\Wpoanegomsympteonf: stasting matesigl thersglution ovag saneentyated o masha B

wherein Rl-R6 . are. ' M) [ L= is Rl =W -

(i.e. formul aaqdéyasg?fﬁqq‘ri%g% i%ﬁﬁe@? gregrtr'ﬁ 'gllh ({%\?&teo&agsip\j?gﬁ%qeﬁbetweg éh%{‘
acetate and saturated aqueous sodium bicarbonate. The organic layer was dried over
sodium sulfate, filtered and concentrated in vacuo furnishing 66 mg (88%) of the thiol

10 as a white solid. Electrospray Mass Spec: 442.4 (M+H)"

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

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

Test Procedures for rin P-1. MMP-9, and MMP-13 Inhibiti

These standard pharmacological test procedures are based on the cleavage of a

20  thiopeptide substrates such as Ac-Pro-Leu-Gly(2-mercapto-4-methyl-pentanoyl)-Leu-
Gly-OEt by the matrix metalloproteinases MMP-1, MMP-13 (collagenases) or MMP-

9 (gelatinase), which results in the releasc of a substrate product that reacts
colorimetrically with DTNB (5,5'-dithiobis(2-nitro-benzoic acid)). The enzyme
activity is measured by the rate of the color increase. The thiopeptide substrate is

25  made up fresh as a 20 mM stock in 100% DMSO and the DTNB is dissolved in 100%
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

30 concentration. The buffer, enzyme, vehicle or inhibitor, and DTNB/substrate are

added in this order to a 96 well plate (total reaction volume of 200 pl) and the



a correspondi ng conpound of formula la (i.e. formula B wherein Ais H); 2
4 JUL 213 -49 or oxidising a conmpound of fornula B wherein R1-R6, X, Y and
Z are defined in claiml, n'=1 and Ais H (i.e. fornula.la)z,*tgu im a

correspondi ng, campaynd of formula Ic (i.e. formula B wherei P@T/ﬁ?ad/oz% g)
resolving a mXxture ‘?e. g racemate) of optically active isoners of a

conpound of fornula B to isolate one enantioner or diastereoner
substantially free of the other enanti ongy or di astereoners; or h)
aci di fying a basic conpound of fornula B With a phar maceuti cal |y acceptabl e

acid to give a pharnaceut.ical | ccept a al t 1.. Use of onpound
according to '&F}a%ﬁgﬁ e ortlﬁén%yté[)e rbg%q'té)ﬁgé)@mglr%&x %(gn%mntg%eral?quﬁir%?pp r‘i‘g
pat hol ogi cal gbereRRr amiliha ivteasy inldvforaveanveistpla@danaYinear(ih&CE) in a

manmal . 12. Use according to Claim 1l wherein the condition treated is
rheumat oi d art hri tfRerngiivedy, a QRoIescemn PePRIeIBSTAC 15 wed.a didiis &8t Prosedure,

insulin resi sﬁ\@rcbé:ﬁtides stiftie SidRGlns f‘ﬁﬁ&%?éﬁhv %ﬁﬂé%ﬁ Jgg%lvfgrxﬁxgl érg@égrfm%ory

di sease of the tral nervous system tory H VvV
i nfectiond 13xleavaphaf tracehstriaicdly apdvids theittiareseempe thait isgepersedpoquadtiased

| ai med i | ai I h f h jcall I
carrior. 14, O BoBBtmaeRRabrhi Ero B AR R ah HC Aeab A RE B owi ng:
4- But - 2- I -
sul 1EJ onam’ygg; oPfﬁl}é@’(l\g]}lﬂljyf ﬁ%@%l@é?}@?}%%@ﬂ?@% Tt DRl RESH GRS
) phenyl ] sul f dAMB-[1 2 MMPR-%wr NdMPrla. ) dhépulistrateris Jdiss¢IxR) 12 metijanol( andBstosedy Y
sul fanyl prop gam’ de

00T G MBRYP- o S caswom S A Snarmes s A BHGBE

1R) - 1- et hyl -
10  buffer to the desircd concentrations. Compounds are added to the 96 well plate

containing cnzyme 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

15  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 relationships can be generated using

multiple doses of drug and IC50 values with 95% CI are estimated using linear

20  regression.

Test Procedure for Measuring TACE Inhibition
Using 96-well black microtiter plates, each well receives a solution composed

of 10 uL TACE (final concentration 1ug/mL), 70uL Tris buffer, pH 7.4 containing
10% glycerol (final concentration 10 mM), and 10 pL of test compound solution in
25 DMSO (final concentration IuM, DMSO concentration <1%) and incubated for 10
minutes 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 (cxcitation 340 nm. emission 420 nm) lor 1) min. and the
30  increase in {luorescencc over time is plotted as a linear linc. The slope of the line is
calculated and represents the reaction rate.
The linearity of the reaction rate is confirmed (r2 >0.85). Thc mean (Xzsem)
of the control rate is calculated and compared for statistical significance (p<0.05)
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5  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

10 TNF-o 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/mi stock of propidium iodide (PI) (Boerhinger

15 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

20 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.

The quantity of soluble TNF-a,, TNF-R p75/80 and TNF-R p55/60 and IL-8

25 in the TCS of the THP-1 cell cultures are obtained with commercially available
ELISAs from R&D Systems, by extrapolation from a standard curve generated with
kit standards. The number of cells that either take up or exclude PI are measured by
the FLOW cytometry machine and visualized by histograms using commercially
available Cytologic software for each treatment group including all controls.

30 Biological variability in the magnitude of the response of THP-1 cell cultures
requires that experiments be compared on the basis of percent change from "vehicle
positive control” for cach drug concentration. Percent change in each soluble protein
evaluated from the "vehicle positive control" was calculated for each compound
concentration with the following formula:

35
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5  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 rcceptors) studies under non-stimulated conditions, the

mean pg/ml of duplicate wells were determined and the results expressed as percent

change from "vehicle positive control" utilizing the following formula:
10

% Change = pg/ml (compound neg control) - pg/ml (veh neg control X 100

pg/ml (veh neg control)

- IC,, values for each compound are calculated by non-linear regression analysis
15 using customized software utilizing the JUMP statistical package.

For the cell viability studies, the viabilities (PI exclusion) of pooled duplicate
wells were determined and the results expressed as % change from "vehicle positive
control". The viability values calculated for the compound treated groups were

20 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.

% Change = __% live cells (compound) -1 X 100
25 % live cells (veh pos control)
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" Based on the standard pharmacological test procedures described above, the

compounds of this invention are useful in the treatment of disorders such as arthritis,

10  twmor 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,
atherosclerotic plaque formation, reduction of coronary thrombosis from

15 atherosclerotic plaque rupture, restenosis, MMP-mediated osteopenias, inflammatory
diseases of the central nervous system, skin aging, angiogenesis, tumor metastasis,
tumor growth, osteoarthritis, rheumatoid arthritis, septic arthritis, corneal ulceration,
proteinuria, aneurysmal aortic disease, degenerative cartilage loss following traumatic
joint injury, demyelinating diseases of the nervous system, cirrhosis of the liver,

20  glomerular disease of the kidney, premature rupture of fetal membranes, infammatory
bowel disease, age related macular degeneration, diabetic retinopathy, proliferative
vitreoretinopathy, retinopathy of prematurity, ocular inflammation, kcratoconus,
Sjogren’s syndrome, myopia, ocular tumors, ocular angiogenesis/neovascularization
and corneal graft rejection.

25 Compounds of this invention may bc administered neat or with a
pharmaceutical carrier to a patient in need thereof. The pharmaccutical carrier may

be solid or liquid.
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In powders, the carrier is a finely divided solid which is in admixture with the finely

5 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,

magnesium stearate, talc, sugars, lactose, dextrin, starch, gelatin, cellulose, methyl

10 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
suspended in a pharmaceutically acceptable liquid carrier such as water, an organic

15 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, Sstabilizers or osmo-regulators.
Suitable examples of liquid carriers for oral and parenteral administration include

20 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
also be an oily ester such as ethyl oleate and isopropyl myristate. Sterile liquid

25  carriers are used in sterile liquid form compositions for parentcral administration.

Liquid pharmaceutical compositions which are sterile solutions or suspensions
can be utilized by, for cxample, intramuscular, intraperitoneal or subcutaneous
injection.  Sterile solutions can also be administered intravenously.  Oral
administration may be either liquid or solid composition form.

30 The compounds of this invention may be administered rectally in the form of

a conventional suppository. For administration by intranasal or intrabronchial
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}goo/f/é&( % 5 }/l\{l?;/% )%?l%u t m ttu;s %c?r?{%nglg o 1h1s?r%\éliﬁon Elg}(ll Ibe %grln:ulatcd into an
aqueous or partially aqueous solution, which can then be utilized in the form of an
aerosol. - The compounds of this invention may also be administered transdermally
through the use of a transdermal patch containing the active compound and a carrier
5  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
either the oil in water or water in oil type. Pastes comprised of absorptive powders
10  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
containing the active ingredient. Other occlusive devices are known in the literature.
15 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
with small dosages less than the optimum dose of the compound. Thereafter the
20 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.
Preferably the pharmaceutical composition is in unit dosage form, e.g., as
25  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
capsule or tablet itself. or it can be the appropriate number of any such compositions

30  in package form.



) 10%6& () -y

(10958 () -'& 1098 () - BR'R_R RaRbRgRi RoCl

10! | y#g1092Z& () - 1092& ()- mL0%Z& ()- 10G 10G 10G 7G 109%G& () - 96
" 10938 () - i RSSTVaWhWeW XJ<C! 10!! 1077

10ZZ! s! 1092ZZ& ()-!#s! 1094} & ()-!1109ZZ& () -
3109Z& () -! Y109ZZ&' () - cVWIVOWANAN G<C! 10+41-10ZZ! |
1092Z& ()-g! 109%66& ()-4! & 109& ()-!& 109@2Z& ()-!s1098RIRE& () -y
10ZZWANNNNAZ[ 9<C 101 1 y1096n& () - GLO9Z& () - ! ~F

109& () - 109&& ()-!#910%@Z& ()-! Pl

10% >j >& () -
&y10%ZZ& () -

IM1 10%& ()- ! 910%66& ()CLAINMS0%ZZ& ()-
BXXOOA\\\\ xmb@ 1! 10%CE () - @ 10Z 10Z

24 JUL 2003

10%EE& () - gWKXXIXIXBXWU3<C! ! |
"

&y10% " & ()-!<

107 *109@& () - 3109&& () -, +t 109&Z& () - (109&Z& ()-\\\& Ri\s\}\; m@
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whereinn' =1 or 2;
and when n' = 2, then A is absent (ie. a disulfide);
and when n' = 1, then A is H or Rj4C(=W)—;
(ie wherein B is one of the following:
Rs
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in which formulae;:

W is oxygen or sulfur;
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Z isO,NH,CH; or S;
R is hydrogen, aryl, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms,
alkynyl of 2-6 carbon atoms;

Ry is hydrogen, aryl or heteroaryl as defined below, cycloalkyl of 3-6 carbon
atoms, -C5-Cg-cycloheteroalkyl, alkyl of 1-6 carbon atoms, alkenyl of
2-6 carbon atoms, alkynyl of 2-6 carbon atoms, or CONR3Ry;

or R; and Ry, together with the atom to which they are attached, may form a

ring wherein R; and R; represent a divalent moiety of the formula:

_ (CHl=}
™ (CHal—3
wherein
Q = a carbon-carbon single or double bond, O, S, SO, -N-Ry;, or
-CONR;s;
m=1-3;

r=1 or 2, with the proviso that when Q is a bond, r is equal to 2;

Aryl is phenyl or naphthyl optionally substituted by one to two substituents

selected from R7, where R is as defined below;

Heteroaryl is defined as
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optionally mono- or di- substituted by R7, wherein K is defined as O, S
or -NR15;

Rj is hydrogen or alkyl of 1-6 carbon atoms;

or Ry and Rj, together with the atoms to which they are attached, may form a 5
to 8 membered ring wherein R and R; represent divalent moieties of

the formulae:

_ (CRizRy3)s—% @( (CR1zR13)— ¢

\ . and
(CR12R13)v— § ' (CR12R13)n— §

wherein Q and m are as defined above;
A 1s aryl or heteroaryl;

sis 0-3;

uis 1-4;

R4 and R; are each, independently, hydrogen, alkyl of 1-6 carbon atoms, -CN,
-CCH;

Rg is hydrogen, aryl, heteroaryl, 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-C5-Cg-cycloheteroalkyl as defined below;

Ry is hydrogen, 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,
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-NR3C(=NRy)NRgRy, -tetrazol-5-yl, -SO,NHCN, -SONHCONR;R,,
phenyl, heteroaryl as defined above, or -Cs-Cg-cycloheteroalkyl as
defined below;
wherein -NRgRy may form a pyrrolidine, piperidine, morpholine,
thiomorpholine, oxazolidine, thiazolidine, pyrazolidine, piperazine, or
azetidine ring;

wherein -Cs-Cg-cycloheteroalkyl is defined as

K N
R1s
_ —N _rK
Sk < NRis 'TK» \K)
KKy K
\“NRis K~ “N N
Ris

wherein K is defined as above;

R; and Ry are each, independently, hydrogen, alkyl of 1-6 carbon atoms,
cycloalkyl of 3-6 carbon atoms, aryl;, heteroaryl or -C5-Cg-
cycloheteroalkyl;

Ry is alkyl of 1-6 carbon atoms, cycloalkyl of 3-6 carbon atoms, aryl or
heteroaryl as defined above;

Ry 1s hydrogen, alkyl of 1-6 carbon atoms, cycloalkyl of 3-6 carbon atoms,
aryl, heteroaryl, -S(O),Rs, -COORg, -CONRgRg, -SO,NRgRy or -
CORg;
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attached to adjacent atoms;

Ri4is -ORg, -NRgRy, alkyl of 1-6 carbon atoms, cycloalkyl of 3-6 carbon
atoms, aryl or heteroaryl;

Risis hydrogen, aryl, heteroaryl, alkyl of 1-6 carbon atoms or cycloalkyl of 3-6
carbon atoms;

and n is 0-2;

wherein the alkyl, alkenyl, alkynyl, cycloalkyl and phenyl groups may be
unsubstituted or may be mono- or poly-substituted with Ry, with each
R7 the same or different;

or a pharmaceutically acceptable salt thereof.

2. A compound according to Claim 1 of formula 1a wherein Y is phenyl or a

pharmaceutically acceptable salt thereof.

3. A compound according to Claim 1 or Claim 2 wherein X is SO,; or a

pharmaceutically acceptable salt thereof.

4, A compound according to any one of Claims 1 to 3 wherein Z is oxygen; or a

pharmaceutically acceptable salt thereof.
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6. A compound according to any one of Claims 1 to 5 wherein Ry is -CH,OH or

methyl; or a pharmaceutically acceptable salt thereof.

7. A compound according to Claim 1 wherein R; is hydrogen, such that this

compound has the absolute stereochemistry as shown in structure 1a below.

Re
R AN
HS N\ Z Ry
R3

1a

8. A compound of formula II, with the proviso that Re is not hydrogen and Ry,
Rs and Ry are as defined in Claim 1.

Ra
T

Il SO4H

Rs Il

9. A compound of formula III, with the proviso that Re is not hydrogen wherein
J is fluorine, bromine, chlorine, 1,2,4-triazolyl, benzotriazolyl or imidazolyl, and Ra,

R;s and Rg are as defined in Claim 1.

R4
1
I Sl
Rg I
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V)
wherein Rj-Rg, X, Y and Z are defined in claim 1, with a compound of formula
Ri4sC(W)SH under conditions suitable for the Mitsunobu reaction to give a

corresponding compound of formula 1b (i.e. formula B wherein n'=1 and A is

R14C(=W)-);
or
b) reacting a compound of formula VI:
Rg
el
N
N Rs
X xv—2 R,
Ri Ry

(VD

wherein Rj-Rg, X, Y and Z are defined in claim 1, and J is a leaving group, with a
compound of formula A'SH where A' is an alkali metal or a R;4C(W)- group or a salt
thereof to give a corresponding compound of formula 1a or 1b, (i.e. formula B

wherein n'=1 and A is H or Rj4C(=W)-);

or

c) reacting a compound of formula VII:
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wherein R4, Rs, and Ry are as defined above and J is a leaving group such as described

above, to give a corresponding compound of formula B;
or

d) hydrolysing a compound of formula B wherein R;-Rg, X, Y and Z are defined
in claim 1, n'=1 and A is Rj4C(=W)- (i.e. formula 1b), to give a corresponding

compound of formula 1a (i.e. formula B wherein A is H);
or
e) reducing a compound of formula B wherein R;-R¢, X, Y and Z are defined in

claim 1, n'=1 and A is Ri4C(=W)- (i.e. formula 1b) or n' is 2 (i.e. formula I¢), to give

a corresponding compound of formula 1a (i.e. formula B wherein A is H);
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12.  Use according to Claim 11 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.

13. A pharmaceutical composition comprising a compound as claimed in claim 1

or a salt thereof and a pharmaceutically acceptable carrier.

14. A compound according to Claim 1 which is one of the following:
4-But-2-ynyloxy-N-((1R)-2-mercapto- 1 -methyl-ethyl)-N-methylbenzene-

sulfonamide;
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(2R)-2-{ {{4- (2-Butynyloxy)phenyl] sulfonyl} [2-(4-morpholiny1) ethyl} amino}-3-

sulfanylpropanamide, or

—N-[(lR)—l-methy1-2-sulfanylethyl]-N-[2-(4-morpholiny1)

4-(2—Butynyloxy)
ethyl]benzenesulfonamide.



