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BacKgr ound -of the | nvention The present invention relates to

aryl sul f orwb obgsingxam c acid derivatives which are inhibi torfcm?ﬁw@&fshx
met al'l opr ot ei nases or the production of tunor necrosis factor NF) and as.
such are useful in the treatnment of a condition selected fromthe group
consisting of arthritis, cancer, tissue ulceration, restenosis, periodontal
di sease, epidernolysis bullosa, scleritisl-and ot her di seases characterized
by matrix netall oproteinase activity, ADS, sepsis, septic shock and ot her

- di seases involving the production of TNF. In addition, the conpounds of the
present iSavention may be used in conbination therapy with standard

non- st eroi dal anti-infl A F u L Rafdsr and anal gesi cs
for the treatnment of artt lflﬁ'FijLg§Dﬁ KhfhGac ot oxi ¢ drugs
such as adrianycin, daunonyci n, Baclarolsd oftheinentigosi de, taxol, taxotere
and al kal oi ds, s : ' LSt Ih the treat nent aof c er. . .. This
i nvention al so rgﬁ‘ gtpgés%%&gaﬁqtt%%gﬁ%ﬁ %ﬂgﬁ'ﬂ;"w&&%@fﬂﬁﬁ @n‘ﬁ?f"’taﬂ\?st‘?’@&’? nent
of the aboverelirhizives of matia methiinpreisjrases bl thehprodoctionadtduiner neBrsigetsri cal
conposi tj.on eful therefor. . There are a nypber of enzynes which
cffoct (o STHERHIA® SFErCHB et In the ERAERY o Conson Selested Fra tecarpyp
rel ated met abhsiptirg edsarthritid/htancer d agsuRd iURSralih A rbRBIENS| ParfifontaU8Resss,

re involved in tissue matrix

gel ati nase, st omah%si nd col | aggenase, | :

degr adat i oneeéeé'fm ¥ E’Q’E?F%OFF‘Q )"?fﬁd°ﬁ8‘(/ed'ﬁﬁ‘§?si Fhpractargadi bymeamgtrix
pat hol 0gi caimetairbiehase et \AIDS, SER, EBLHCHRER Bhd Biher ARSI RFRAE !
menbrane matrix neta ?,k sm ch as arthritis (e.g. osteoarthritis an

r heunat oi d &:’?‘FH‘%“PP&? , h é’éa‘zél‘ﬂﬁrbé?%ﬁ9@ﬁ°'er&d5g9f%mpw inysniionmay ba@sed
gastric w8 cei admbinhtiorRihRRIpYWith WekHdrdSen-staebidd 8hii-PARMh o) FEGS Grerdidifer

di sease (e.gl%ésg?t' s di sease and osteoporosis), tunor netastasis or

i nvasi on, a °) 38 ppajaesigsdet hedreatment of prthritis ;and in sompination vthytoxi@92) .
Tunor necr oiregd 8GdPks a8 '&ﬁfdﬁgrﬂa&ﬁd irD @isl | i e%bi nd -
auto- i rrrrunergl?sﬁgsess(v{l‘, l.ers, FEB ﬁ?%se?@uﬁgiéﬁf%mﬁd&‘.%&uepéjan&
Fur t her nor e 2Haloifs,SUSh @8 vinsastine: inuthetrgatmentigfsanearne medi at or of t he

i nfl anmat ory r espeiis thvaffsh kidoS ' "%3'88 Kk I, al .,
Cl i ni cal_ I mrunol ogpl/ g‘nd I mﬁgpgﬁgﬁggw 1 2d, %g?g%%f&&‘ Eom%%?xggﬁ_ in Ghe

publ i cat4%n tRatroento PSothe, abever giseasasy dn omammalaci especialiyh hivRans;t iandt o

WO 98/ 34918 pharmaceutical .
PCT/ | B98/ 00064 ical compositions useful therefor,

-9 There are a number of enzymes which effect the breakdown of structural
proteins and which are structurally related metalloproteases. Matrix-degrading
metalloproteinases, such as gelatinase, stromelysin and collagenase, are involved in

25 tissue matrix degradation (e.g. collagen collapse) and have been implicated in many
pathological conditions involving abnormal connective tissue and basement membrane
matrix metabolism, such as arthritis (e.g. osteoarthritis and rheumatoid arthritis), tissue
ulceration (e.g. comeal, epidermal and gastric uiceration), abnormmal wound healing,
periodontal disease, bone disease (e.g. Pagets disease and osteoporosis), tumor

. 30 metastasis or invasion, as well as HIV-infection (J. Leuk. Biol., 52 (2): 244-248, 1982).
Tumor necrosis factor is recognized to be involved in many infectious and auto-
immune diseases (W. Fiers, FEBS Letters, 1991, 285, 199). Furthermore, it has been’

shown that TNF is the prime mediator of the inflammatory response seen in sepsis and

septic shock (C.E. Spooner et al., Clinical Immunology and immunopathology, 1992,
35 62 S11). : :
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Summary of the I nvention The present invention relates to a

conpound of the formula [err] or the pharnmaceutically:
accept abl eWOBB(34918er eof , wherein the broken line repr esent s y¥/IB98/00064
opti onal doubl e bond; 15 ' X is carbon, oxygen or sulfur;

Y is carbon, oxygen, sulfur, SO SOerr] or nitrogen;

Rlerr], Rerr] R3, Rerr] Rerr], Rerr], Rerr], Rerr] and R err] are
sel ected fromthe group consisting of -2- hydrogen, (Cerr]-derr])alkyl
optionally substituted by one or two groups selected from (Cerr]-
Cerr])alkylthio, (Clerr]-Cerr])al koxy, trifluoromethyl, halo,

(Cferr]-Clerr])aryl, (C[err] C eBurhinant ef tharigention] err] - 20

I I
(e G ern) ?ﬁgrs(p%e” Ffem rolffsllo d"bSmpoliid S romtid | ) 20y DY
(Cerr]-Cerr])heteroaryl oxy, (gserr] gserr])aryI(C[err] Cerr])aryl,

| oal kyl I,
(Gerr]-Gerr])aryl (derri- cfrr]\ay g R PR
(q

e

err]-Gerr])heteroaryl (C -Eerr , (derr]-
Cerr])acylamno, (Cerr]-( erk 'acylt' (Cerr]-derr])acyl oxy,
(C -derr])al kyl sul finylt 3'r‘q/err] Cerr]par ul finyl,
(C -derr])al kyl sul fonyl, (Cerr]-Cerr])aryl syl fonyl, am.no,
(derr]-derr])al kylamno or (((err]- r] IkyIamr‘o)Z
(C2-Cerr])alkenyl, (Cerr]- : - ,wé'?alkenyl
(dJerr]- C[err])heteroaryl( - 3 Qnyl, (C2-C[err])a|kyny|,
(derr]-Cerr])aryl (C2- C[err])alkyn?l H :
(Clerr]-®err])heteroaryl (C2- C[Rerr]ﬁﬁlekyn ,
(Cerr]-Cerr])alkylamno, (Cerr]-err])gl kylthio, (Cerr]
-Cerr])al koxy, perfluoro(Cerr] -Clerr])alkyl, ((err]-CJerr])aryl,
(derr]- Cerr])heteroaryl, (Cerr]-Cerr])arylanm no,
(Aerr]-Cergdinar KM&%M gk@f&ﬂtaﬂ 84 iheréot! Witerein thébRkehtine represents an
C err]) het eroarylam no, Clerr])heteroarylthio,
(derr]- C[eroqf)qmetwmyp (Jerr]-Cerr])cycloal kyl, (Jerr]- 30
qerr])aﬁyl(hydrgw%gxl lno bRRsd dyl, (Cerr]- C[err])al kyl pi peri dyl ,
(derr] err])acyl am no errf C[err])acylthlo
(derr]- C[err])acylmmom[@wsm@@ﬂfr]sﬁg% Q@R ein Rlerr] is
(G -derr])acyl pi ﬁerﬁ‘zh'“ erFﬁ’] R® and Rr? ﬂﬂé&éﬁ&hﬁh@@hﬂﬁ B&nsisting of
(CJerr]-Cerr])heteroaryl pip era2|no Cerr]-Cerr])al kyl pi perazi no,
(err] - er hydragen, ((QE-&;,)a]kyl optlonally substxtutad y one or two groups selected from (C,-
C, ) al kyl pi pe r r C, K nor ph
611 not hi brror GREIKIE ACTE dargply LM RRREAR, halo® TSN, L eRREET, TeG0r P
PCT/ | 898/20006‘43)ary1am|no (Co-Cyolaryithio, (C,s-Cyo)aryloxy, (Cy-Cj)heteroarylamino, (C,-

C,)heteroarylthio, (C.-C,)heteroaryloxy, (C4-C,o)arvi(C,-Cyolaryl, (C,-Co)cycloalky,
hydroxy, piperazinyl, (C,-C,o)aryl(C,-Cs)alkoxy, (C,-Cy)heteroaryl(C,-C,)alkoxy, (C,-
C,)acylamino, (C,-C,)acyithio, (C,-Cg)acyloxy, (C,-C,)alkylsulfinyl, (C,-C,c)aryisulfinyl,
(C,-C,)alkylsulfonyl, {C,-C,j)aryisulfonyl, amino, (C,-Cy)alkylamino or ((C,-
25 C,)alkylamino),; (C,-C.alkenyl, (C,-C,o)aryi{(C,-Cylalkenyi, (Cs-Cj)heteroaryl(C,-
Cylalkenyl, (C,-Cylalkynyl, (C4-Cyo)aryl(C,-Colalkynyl, (Cs-Cs)heteroaryl(C,-Co)alkynyl,
(C,-C,)alkylamino, (C,-C,)alkyithio, (C,-Cg)alkoxy, perfluoro(C,-C4)alkyt, (C4-C, o)arvt, (Cs-
C,)heteroaryl, (C,-C,c)arylamino, (C4-C, )arylthio, (C4-Ciparyloxy, (Cs-
C,)heteroarylamino, (C4-C,)heteroaryithio, (Cy-Cg)heteroaryloxy, (C,-C,)eycloalkyl, (C,-
30 C,)alkyl(hydroxymethylene), piperidyl, (C,-C,)alkyipiperidyl, (C,-C.)acylamino, (C,-
C,)acyithio, (C,-C,Jacyloxy, R'%(C,-C,)alkyl wherein R'® is (C,-C,)acylipiperazino, (C,-
C,o)arylpiperazino, (C-C,)heteroaryipiperazino, (C,-Co)alkylpiperazino, (C4-C, o)aryl(C,-
C.)alkylpiperazino,(C,-C,)heteroaryl(C,-C,)alkylpiperazino,morpholinc thiomorpholino,



pyrrolidino, piperidyl, (Cerr]-Cerr])alkylpiperidyl,
(

Crerr]*Clerr])aryl piperidyl, ((err]-

Jerr])h @PWQ’}?piperidyl,(C[err]-C[err])aIkyIpiperidyl(qpé:tl‘fl]"?%fogﬂ])alky
|, (Cerr]-Cerr])arylpiperidyl (Cerr]-Cerr])alkyl, :
(derr]-Cerr])heteroaryl piperidyl (Cerr]-Cerr])al kyl or
(dJerr]-derr])acyl pi peridyl; . 8- 0r a group of the formula

10 : [err] wherein nis 0 to
6 y is 0 or 1; Wis oxygen or NR err] wherein

’err S or disesavil - ICHARK eridyl, (C,-C iberigkd, er (g.-or
E[R24R][ elrr]l’b\/\ﬁfa?gﬁﬁoh[ p(nﬁ 'ﬂ Qkﬁefb%eggggcey]a ( ,o)ary_Zplp n@ﬂ ig%d 15

,erry | S as 1 ne nd err] .is as _def

6! o ot Ga SSRGS A e RSO RBIR P

Chi bol i . praiina ¥ e ahvd i nol i nyl |
O el Ca G rerparypRAAHUN oY el CopbyalBhagny o oau nol Y

t et rahydr oi i azabi cycl oal kyl ring sel ected
fromthe group corasgeupraj tha formula [err] 30
5 0 /A
), I
(CHp),
10

wherein n is 0 to 6;
yisOor1,; )
W is oxygen or NR* wherein R%* is hydrogen or (C,-C,)alkyl;
Z is OR"' or NR*R'" wherein R* is as defined above and R'"' is as defined
15 below; azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl,
indolinyl, isoindolinyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl or a bridged
diazabicycloalkyl ring selected from the group consisting of

20
&\\(CHa)m (C:;;q
CCH,)
(CHfiDJ (CH,), ¢
N - N

N
| |
25 H

30
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[err] 10 wherein.r is 1, 2 or 3; mis 1 or 2; )
pis 0or 1; and wherein each heterocyclic group may optionally be

substituted by one or two groups 15 selected from hydroxy,
(err]-derr])alkyl, (Jerr]-derr])al kdky, (err]-Cerr])acyl,
(err]-Cerr])acyloxy, (Cerr]- Cerr])aryl,

(derr]-Cerr])heteroaryl, ((err]- C[err])aryI(C[err] C[err])alkyl
(dJerr]-derr])heteroaryl (¢ferr]-Cerr])alkyl,
hydroxy(Clerr]-Cerr])al kyly, (Cerr]- C[err])alko y(C[err] C err])al kyl,
(derr]-Cerr])acyloxy(Cen]-Cerr])al kyl, (C[e

err])al kyl thio, err}s r | kyl thio e - kyl
E:[C[er]r% C[grr])ary'gﬂn err(}d% yr])ar3(/lc'£ } er F]%aie'r?/])al kyl ,
Rlerr]RL3N, R err] R ern] ril, Rlerr] Rlerr }NCO

i ndependent|y hydrogen, -Cerr])al kyl, -Cerr])aryl,
(dJerr]-derr])heteroaryl, C[err]-C[err])aryI (derr]- C[err])al Kyl
or (CJerr]-Cerr])heteroaryl (CJerr]-Cferr])alkyl or Rerr] and R err] may
be taken together with the nitrogen to which they are attached to
forman azetidinyl, pyrrolidinyl, piperidinyl, nor phol i nyl or

t hi onor phol i nyl ring R[errd]SOZ Rl err] SO2NH Wner@n R14 is

trifluor t hyl , (derr]-Cerr])alkyl, ((Jerr]-Clerr])aryl,

(derr]-CGerr])heteroaryl, (C[err]-C[err])aryI(C[err]-C[err])aIkyI or
(Cerr]- erwhereteisaarydr 5 (Cerr]-Cerr])alkyl; Rerr]CONRerr] wherein
Rlerr] is as defined abcc)’é[/e and R err] is hydrogen, ((err]-

Jerr])alkyl, (BP' ¥Ferr])al koxy, (Jerr]-Cerr])aryl,
(derr]- C[err])hebegoairyl;amﬂqerr] Cerr])aryl(derr]-derr])alkyl ((err]-

e & el s 8By ppi gy one o o s
Rl er r] COg6C esledtedlidi hydroky,! (C,-C,)alkyl, WG Colalkoky, {Ci-L, djacyl, (C, -C,o)acyloxy, (C.-
(o] e ket 16 i 380 LT o,
CHR er r | OCORhgdiroky (00 .ﬁw Rl €C+T,)alkoxyT-Cpakylpr mce,{aewoeﬂer 1Ce)adityky | (@pd
AEGRINCIATCC TNy Bl CTi LT e
i ndependent | R4myaN m@-"mo; @W*Nc@[wﬁm‘ruemal-cgmmmm Rifeend R‘bgmdaeh
\;I)My'; ?of |h glzﬁlyf {”%%P ‘f"ﬂ'ierPmQ‘Fﬂr b‘ﬁgtF S?kk/\?{ @0%13“’?%8689 E\gte]:'é)arﬂ] E-Clfyt czbnyl
C,)alkyl or (C,-Co)heteroaryi (C,-C,)alkyl or R'? and R'® may be taken together withthe
nitrogen to which they are attached to form an azetidinyl, pymolidinyl, piperidinyl,
‘meorpholinyl or thiomorpholinyi ring; R'4S0O,, R'*SO,NH wherein R'* is trifiucromethyl,
(C,-Cg)alkyl, (C4-Cyoaryl, (Co-Co)heteroaryl, (C,-Co)aryl(C,-Co)alkyl or (C5-C,)heteroaryl
25 (C,-C,)alkyl: R'CONR'? wherein R'? is as defined above and R'® is hydrogen, (C,-
Colalkyl, (C,-Colalkoxy, (Ce-Cyoaryl, (Cs-Coheteroaryl, (C,-Colaryl(C,-Coalkyl(Cy
C,o)arvi(C,-C,alkoxy or (C,-C)heteroaryl(C,-C,)alkyl; R'®OOC, R'®OOC(C,-C,)alkyl
wherein R'® is (C,-Cg)alkyl, (C4-C,o)aryl, (Cs-Co)heteroaryl, (Cq-C,o)aryl (C,-Cqlalkyl, 5-
indanyl, CHR'?OCOR'® wherein R’ is hydrogen or (C,-C,)alkyl and R'® is (C,-C,)alkyl,
30 (C,-Colalkoxy or (CyC,oJaryt; CH,CONR'R* wherein R'® and R® are each
independently hydrogen or (C,-C,)alkyl or may be taken together with the nitrogen to
which they are attached to form an azetidinyi, pyrrolidinyi, piperidiny!, morpholinyl or



WD 98/ 34918
PCT/ | B98Y 00064

-b5- 0?%’1?“3%phollnyl ring; or Rlerr]O ((err](err])aPkyBIgmsoes n
Rlerr] is Herr]N(CHR[err])CO wherein Rerr] is the side chain of a.
natural D or L-am no acid, Rlerr] is hydrogen,

(dJerr]-derr])aryl, (C[_err]-C[err])heteroaryI,
(C[err]-C[err])aryI(C[err]-C[err])aIkyI,'ﬁ‘C[err]-
Cerr])heteroaryl (CJerr]-Cferr])al kyl,

| kyl - . 22
(Ger) e Sttt | P8 S b NS ERESe wowpaiegs
S-indanyl, GhRsRle driefd i £hatliral OF oINS RsEr ] Rlerr] wherein Rlerr], R[err],

Rl err] and R err] are as defined_above;

or Rlerr] and R éh']is hydraged; (Fe-Gnifr (FxrGahelprosey!y (Gl FBG& r@?gm ?‘isr m a
car bonyl ; ﬁ ,gheﬁeroar}/l(c CF)Q[kyR[ e(éd][-cgﬂﬂyﬁéech)awRC,HJle ane, 6%*)]1 {CsOr

Rl err] and Qorma

t t
(C3-Cerr§) c@ﬁh@aﬁ%‘(&@eﬁ%lsdﬁw C"{F’Hl %é?@l d?f%@elznpori?'%oﬁng‘frh%‘?m Bet Rah i nyl
ring or R's aﬂdq-,gz@% gg eiyowl a

[err]O err] is h drogen e(C[err )acyl,

(Clerr]- C[err])aldi(ryR‘ a(xd:[&*r et Rtjaod i) arﬁ (anydeR W@t#(ﬁamgethe(tqma
Clerr])heter ’]‘ Jerr]-Cerr])alkyl or (C -Cerr])al kylsul fonyl, and

Q is (C[errr%@%% r'r])al kyl, (Cferr]-Clerr])aryl

(derr]-C er r]) aren B‘xgxﬁd:ﬁérqr]ﬁs@!drﬂ‘] paRy and H;[Q!TR’]aFG{ 8t My &re/take) tagether 20

err])a err |,
(e ] - eyt G SoReloRRy pisyBlohbi fldayBhii el of i by o
Cerr])aryl oa(g(di[peafrthe@rmuie])heteroaryl (C[err]-C[err])heteroaryI,
(derr]-derr])alkyl(derr]-C, )aryl, ( errj-
Clerr])al koxy(Clerr]-Clerr])aryl,
(derr]-Cerr])aryl(derr]- C[err])alko y(dearr]-Cerr])aryl,
(derr]-Cerr])heteroaryloxy(Cerr]- Cerr])aryl,
(dJerr]-derr])alkyl (Cerr]-Cerr])heterodryl, (C,
-(err])abkoxy(Cerr]-(err])heteroaryl, {cherr]-Cerr])aryl(Cerr]-
Cerr])al koxy(C[err]-Clerr])heteroaryl, '

err]-Cerr])heteroaryloxy(Clerr]-Clerr])heteroaryl,

(q

E g[[ Z; H - g[[ Z; fvhéﬁient/IeF?’éyi(starbben.Z%fr:,-?Q{a?:{ ](OZgBE)wlkyl. (Ce-Cyo)aryl(C,-C,lalkyl, . (C,-

(Clerr]-Cer P}%‘Sﬁ%%’(‘&é&ﬁf’xg[%ﬁh;:Q%kwﬁﬁw&%f’] -err])aryl, (derr]-

E?[ CF;] ) al kg|r $ d erq €€, JdQ)ERVlef(@%Q(J)M (@0, p)oryioxXyCHC ) paryll |, (C,y-Cyo)aryl(Cy-

SR i bt W;%%;f"é"ﬁﬁ“%m e
r oa y 10

SCHRE o RS I R

(derr]-Jer dzg)%u&l;qaﬁcqrawm b%é@(&mq rc,}aua)dyws s,Wetemanjl (Cs cyvg,)ahﬁ(cbe '

provi so that e sub efined as azeti dj

pyrrolidinyl Hhoﬁh(ﬂsr(?b%aefpﬂ%’brst'Eb)GﬁeFRH’Y"’MGSFB Tem%l(%dth)WPxV(C

4 Lo IR, o ekt OGN IOIB BIAOKE, YRR Oy, (O

Jerr])aryl plcp)@sqxcgr@,zhemmow(ép GRS R BN

di azabi cycl ogt Kkl aldoRfC,-C olaryloxy(Ce-Crolaryt, (Cy-Colalkoxy(Cs-Coheteroaryioxy(Cy-Ciolary!
or (C,-C)alkoxy(C,-C,,)aryloxy(C;-Cs)heteroaryl optionally substituted by fluoro, chioro,
(C,-C)alkyl, (C,-Cq)alkoxy or perfiuoro(C,-C,)alkyl;

30 “ . with the proviso that Z must be substituted when defined as azetidinyi,
pyrrolidiny!, morpholinyl, thiomorpholinyl, indolinyl, isoindolinyl, tetrahydroquinolinyl,
tetraﬁydroisoquinolinyl, piperazinyl, (C,-C,)acyipiperazinyl, (C,-C,)alkyipiperazinyl, (C4-
C,o)arylpiperazinyl, (C,-C,)heteroarylpiperazinyl or a bridged diazabicycloalkyl ring;
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with the prevsse18hat Rlerr] is other than hydrogen only wh E’I‘Eﬁ ‘ﬁ? t her
t han hydr ogen: - with the proviso that R[err? %él' ¢4 than
hydrogen only when R5 is other than hydr ogen; 5 with the
proviso that R err] is other than hydrogen only when Rlerr] is other than
hydr ogen; with the proviso hat R err] is other than hydrogen
only when Rerr] is other than hydr ogen; with the

provisio that when Rlerr], Rerr] and R err] are a substituent conprising a
10 heteroatom t hethhbbe;lsroas@nmadﬁnetotbe' than dydrogeboorly ovien Rhis Gthepthaf-

_ posi tions; hvdrogen: with the proviso that when X is nitrogen, Rerr] is
not present;y gen. with the proviso that when X is oxygen, sulfur,
SO, S err] or nivithotherpravido whatriR® is othermthan rhydoogenodnly lwédhegr BUjs cthestreni ng

of Rlerr], Iﬁ&ﬁ g% Rlerr] and Rerr] is a substituent conprising a
het er oat om Bt er oat om cannot be di rectly bonded to the 4- or 6-

positiong 15  with thel prlovisbahgtr RVissathémihian ydrogéni snipxheanR* subther thahio,
S err] or nltro en and when one or nore of the group consisting of
Rlerr], qg[‘err] and R err], are independently a substi t uent

conpri si ng a het aviathenprotise thet BY asthen han iydrafendonig GiHen RO RAEthet thdnhe
3- or 5- p03|t|ons with the proviso that when X is oxygen,

sul fur, @@F@rr] Rlerr] and Rlerr] are not 20 present;

with the prOVI SO vtuthathewpm.sib ktsat Iwvitgd RV RS 2R are @rsmmoem cng fépla be
hydr oxy; h the provi %o é hat when Y ?1 oxyg fur, SO or
sq err], 1R etgroatam. ﬂP%F‘F‘F’%‘%’“ f@pnot be "ﬁF@‘éBW’E‘ded to the 2- 07 &- posiias: { he

provi so that when fha d?b‘h.é&%ﬂwha{) KIi§ hittogeR O laﬁw‘éﬁﬁﬂisem% with the
provi so that when the broken |ine represents a_doub bond Rl err] and

Rlerr] are r’MV" thecsayieo that when X is oxygey), sHifyrh80p PG 0§ SitFagen afseMhey err |

and R err] R drHsResdRE golpieonslRehd bHANIR2CATRAG RPNS a subst:t%eﬁ%d?ﬁﬂﬁiﬂ”
when the broken line représents a doubl e 'bond, the 'heteroatom cannot

be directly akpiawatan Padetarepsmeanniat hle digertly bonded §¢ the 41Rs & PEFIaRS:t hat
when ei t{er the &.mth‘é ﬁ?&é‘ibé wa th%n@(XMQﬁVgens YLk soPS0 %O[nfaraglen and witdn

ni trogen, the other of I'S carbon; - He provi so that
when X or Ydne aemqfedofbiyleagmpen?qsﬁlsbm of RS, ¥ olBé rend ﬁe- are mdee@sdqmﬂr a

represent a Laualenti¥Ahrising a heterodn? %g’ﬂ&;x%atom cannot be directly bonded to the
3- or 5- positions;
with the proviso that when X is oxygen, sulfur, SO or SO,, R®* and R* are not
20 present;
with the proviso that when y is 1 and W is NR?* or oxygen, Z cannot be hydroxy;
with the proviso that when Y is oxygen, sulfur, SO or SO,, R® and R® are not
present; _ ' ‘
with the proviso that when Y is nitrogen, R® is not present;
25 with the proviso that when the broken line represents a double bond, R* and R®
are not present;
with the proviso that when R® and R® are independently a substituent comprising
a heteroatom when the broken line represents a double bond, the heteroatom cannot
be directly bonded to positions X and Y;
30 . with the proviso that when either the X or Y position is oxygen, sulfur, SO, SO,
or nitrogen, the other of X or Y is carbon;
with the proviso that when X or Y is defined by a heteroatom, the broken line
does not represent a double bond;
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with the pypwsagghat at least one of Rlerr], Rerr] R3, R4, Rerr],

Rlerr], R7, err] and R err] nust be defined as the grecmIB/o6oss Ul a
1. The term "al kyl ", as used herein, unless otherw se
I ndi cat ed, includes saturated nonoval ent hydrocarbon radi cal s haV|ng

straight, branched or cyclic noieties orJS conbi nati ons thereof,

The term "al koxy', as used herein, includes O al kyI groups wherein "al kyl "
S defi ned above The term"aryl", as used herein, unless
ot herw se indica v p2 giagh Gal pelegri Me o

aromati ¢ hydrocarbo h%%?é%oq\ﬁgfgogsggﬂé ﬁf%t‘gg’eé] ﬂs‘ﬁ%hRdgﬁ 15 g’ﬁignﬁ‘%e '
napht hyl , ome'meraht yhe;gxtwpldfmmlzby 1 to 3 substituents independently

! d h i fl itro,
STt uaromet hyl - TPetarn (Riops PR Rarelduless' otiginise AtieBled, RkRSP affatéd
trifluor Omtma!edt fﬂwwafﬂﬂmmwcw@aﬁﬁé estralght] Brankched korl cyclic moieties or

The term” heteroarlé sed herein, unless otherw se indicated, includes
an gt g&embinal F‘Eéhe" ived froman aromatic heterocyclic corrpound by
renoval of one 13 hehisfihOaIRExy"s S lkséd hpeir, GydiuddsLOylky! RYSUps whéreincalikyl® is

| sot hiazolyl, im dazol yl, benzi m dazol yl, tetrazolyl, pyrazinyl,

pyrim dyl , (f[ﬁﬁﬁ #Pove-soqui nol yI, benzof uryI i sobenzof uryI

benzot hi enyl’, py rwsqbyh 'arylﬂ%h.tébd hisfehi, DALY btheRMisé Mckcatér intRTddsYh, Jorganic
| soxazol yl , thlazol oxazol, I benzt hi azol yl or benzoxazolyl

optional |y Ja#ssl ‘i‘ﬁt"@ﬂ fippn an @gorpalic pydregaien By removal of aneycregep, sush:2t ed

from thesgr %n?m?ﬂaéh‘! ogfo&duy LSSt AEd BY Pto 3 EibdtMARIRHBYéndenfiY Sdiédtad 20
Cerr])alkoxy, (C(err]-Cerr] | oxy, trifluoronethoxy, difluoronmethoxy

and ([ err]-fgreshe grapwpns'sﬂng of floro, chlonm@vm Ritrey dflucrorpethiyk (G- G aliexy,

unl ess ot her B atrfdorohith s e difdorb {H;,QJI, d (C, ¢, gener al forrrula
RCO wher ei n w" i %éx:ﬁ mrgxy %kgc as met h oaQy car b)on'{/yl‘}‘)

aryl al kyl or ar yIEh xpetamr!'heswmmm. HP jsss gtheryisg| '"d‘&ﬂ@da@dﬁéﬁ H'éd
above. organic radngledérﬁémfm?ﬁ%%mahcaﬁetﬂl%%gcﬂ&eé&hﬁmuﬂd" Si/ lr'éiﬁévép oﬁsma

groups wherein "acyl™ is 25 defined above

L- am no 3&i dhydregen,seeh avpwidyl, fuml Eﬁsv!otmvwsgmﬂwic@e@aolw benzmdalzeubs
glycine, al at@fré‘fol%vaﬂrgﬁnyi' ebwnﬁkgyen 'ﬁ%ﬁgmﬁe uznbﬁﬂybahfcsm@e iSHRALAGYNE

gl ut ani ne, tryptophan, proline, hr'@oni ne rosin
hydr oxypr ol i prRAZOtYenybi mgazolyl Indojd.t Isaisdolyte trvrio; rR@Tb%?@Mr ispxazei,dthiagpivt, ari ¢

aci d, 1ysine,,3hg) HeSmzoll 3 behak ggcﬁﬁ option b&ﬁﬁe&%ﬁ) i k@%@%g@i“ ng

of forrrulal as used ereln are as
PCT/ | B98/ OOOGdependently selected from the group consisting of fiuoro, chloro, triftuorom@thyl, (C,-.

20 C,)alkoxy, (C,-C, )aryloxy, triflucromethoxy, diftucromethoxy and (C,-C,)alkyl.

The term *acyl®, as used hersin, unless ctherwise indicated, includes a radical
of the general formula RCO wherein R is alkyl, alkoxy (such as methyloxy carbonyl),
aryl, arylalkyl or arylalkyloxy and the terms "alkyl® or *aryl* are as defined above.

The term ‘acyloxy”, as used herein, includes O-acyl groups wherein "acyl® is

25 defined above. _

The term *D- or L-amino acid®, as used herein, unless otherwise indicated,
includes glycine, alanine, valine, lsucine, isoleucine, phenyialanine, asparagine,
glutamine, tryptophan, proline, serine, threonine, tyrosine, hydroxyproline, cysteine,
cystine, methionine, aspartic acid, giutamic acid, lysine, arginine or histidine.

30 . The positions on the ring of formula |, as used herein, are defined as follows:



4 [err] The preferred conformati on of the conpound of

formula | includes hydroxam c acid axially disposed in the 2-position.

The conpoWwmlogrs49i®r mul a | may have chiral centers and therei’@i‘ﬁnﬁ'ﬁfqoﬁ& in 10
ca

different enantionmeric fornms. This invention relates to all optl | Somer s
and stereoi sonmers of the conpounds of fornmula |I and m xtures thereof"
Preferred conpounds of formula I include those wherein Y is carbon.

O her preferred conpounds of fornula | i#elude those wherein Qis (C, -
Cerr])al koxy(C[err]-Clerr])aryl,
(derr]-Cerr])aryl (derr]-Cerr])al koxy(Clerr]-Cerr])aryl, or _
(derr]-derr])aryl ((err]- 15 (err])g@l koxy((err]-Cerr])al kyl wherein
each termnal aryl group is optionallwsubstitut ed by fl uoro.
O her preferred conpounds of for% 21 cbude those wherein Rerr],

rr] ar

Rlerr], Rerr], Rerr] and hydr ogen. Mor e
preferred conpounds of formula I ,include ose wherein Y is carbon; Q 20
is (Cerr] -Clerr])al koxy((err]- B'L rél,

(Jerr]-derr])aryl (derr]-Cerr])al kexy(Cerr]-Cerr])aryl, or
(derr]-Cerr])aryl(derr]- C[err3])aIkoxy(C[err]-C[err])aIkyI.
Specific preferred conmpounds of forrmula I include the follow ng:

(2R, 4B) - 1- [ 4- ( 4- AineQirelerad kbAsithatitiGIane sothpeund di-famhuial I ineyiries hgdixhmic
pi peri di ne-4-carhoxylic acid; 25 . _ _
(2R 4R) - 1- [ Acidpply HiTRRsRd W‘PB%T‘%nesul fonyl] -2-hydroxycar banoyl -

pi peri di ne- 4- car bighgy bohp&Gidl ofiritla ey’ have chiral centers atd fthéBord exist in
- [ 3- (4- Fl uor ophenoxy) - propane-1 -sul f onyl rL: 2- hydr oxycar banpyl| -
pi peri di He- #iffesemogDantiomggicgforms.  This inventiqny relates tp all optical isomers and

- [ 3(4- Fl uor opligBRXimkerd51AR8 88mpousdd b0@ithiia ? =Y MiRwsahbrery ! - 30
pi peri di ne-4-car box{elg'l c acid nethyl ester;

(2R 39) - (1- [ 4- (4-Rretegiedisomppupds pt loanyied dacdiudeinpre wherpiY dx peoBanoy | -
glc_r;/elr :3823/“;)8;)?4} - COIhBADrsieRéd LohRRAEPY! BRAGE I include M&&W&g.gc_; is (C,-
3-(9) - 4- (4' -WaleCopRaldfyl. 4- EstGoaM(E: S rlkexyiCa1®ib)atvhi 0®br pterFrl2nd(Csar box
ylic 18C1 € ANER% L BIRG: wherein each terminal aryi group is optionally substituted by
fluoro.
Other preferred compounds of formula | include those wherein R?, R?, R®, R” and
R® are hydrogen.
More preferred compounds of formula | include those wherein Y is carbon; Q
20 is (C,-Cy)alkoxy(Cy-C,olaryl, (Cq-C,oaryl(C,-Colalkoxy(Cy-C,o)aryl, or (C,-C,o)aryl(C,-
C,)alkoxy(C,-C,)alkyl.
Specific preferred compounds of formula | include the following:
(2R,4R)-1-[{4-(4-Fluorobenzyloxy)-benzenesulfonyl]-2-hydroxycarbamoyl-
piperidine-4-carboxylic acid;
25 (2R,4R)-1-{4-(4-Fluorobenzyloxy)-benzenesulfonyl]-2-hydroxycarbamoyl-
piperidine-4_—car66kylic acid methyl ester;
(2_8_,4_3)-1-[3-(4-F|uorophenoxy)-propane-1-éulfonyl]-2-hydroxycarbamoyl-
piperidine-4-carboxylic acid; |
(2R,4R)-1-[3-(4-Fluorophenoxy)-propane-1-sultonyl]-2-hydroxycarbamoyl-
30 piperidine-4-carboxylic acid methyl ester; '
(2R,38)-{1-[4-(4-Fluorobenzyloxy)-benzenesulfonyl]-2-hydroxycarbamoyl-
piperidin-3-yl}-carbamic acid isopropyl ester,;



3-(S)-4-[4-(4-Fluorobenzyl oxy) benzenesul fonyl ] - 2, 2-di met hyl - t hi omor phol i ne--

3 - C |£ aci d hydroxyam de; 5 (2R, 49) -1

-[ 4- (4-FI S‘(;)(?%&ea%izfll oxy) - benzenesul f onyl ] - 4- hydr oxy- pi peri di REXAB8/00064
carboxylic acid hydroxyam de; and (2R 4R) -1 -

- (4- Met hoxybenzenesul f onyl ) - 4- (pi perazi ne-1 -carbonyl) - pi peri di ne- 2-
carboxylic acid hydroxyam de hydrochl or i_g_e. O her conpounds of

the invention Include: 10
(3S)-4-[4-(2-Chl oro-thiazol -5-yl net hoxy) - benzenesul f onyl ] - 2, 2- di net hyl -

t hi onor phol i ne- 3 Vi ' A3 . \ .
(3|S) T2 5 D et hyPIC@'F‘%{%‘k:&%’%%9%%%%%@?}“&’#??&??8@’T‘??ﬁf"'é’r?ox?"i?ho| in
e- 3- caciddwdroxyamided hydr oxyam de;

3 22 o o el bR DAl TG B S Al BhaiRieD ! | 1

e-3- 15 carboxyl i

(39)-4-{4-[ 3a(b£xﬁ_ldmwhmwa)ni.de;hoxy] - benzenesul fonyl }-2 , 2-di met hyl -

(352, 530 ot hy (EAAR It Rlar ot Ry R RS rep a9 SRy PR RS75:35 phol

I(gg) 321 [4 (§%°&?‘r$yédmf‘md¥m?§' mﬁde; oo | fonyl -2, 2: di methyl
-4-[ 4- (Benzot hi azol - 2- oxy) - benze fonyl |- cdi nethyl. <.

t hi onor phol i ne- 3_(%%14&-)3ﬁr%etggrgbﬂgapﬁ%fﬁlgg—ﬂplper&m]eJ-éarbon “pipéridine-2-

(39)-2,2-Di @Fﬂh&bliéa&idh(;&uk?érﬁidumyamhhﬁkiebenZOt hi azol - 2-yl net hoxy) -

benzenesul fonyl ] -t hi onor hodi n%-ﬂ;‘%-par bhoxyil i’cd aci d hydroxyam de;

(38) -2, 2-Di net hy|ch§I‘[gp_r(\ ounas ot the inventon I"\C%I a. . .

Htetrazg - 5-y| MRBEAY 4- PR CRESIRSIHIARINE-Yinidh Ouy bihgbh esulfcotly 32 2adikmathiyil- C

aci d hydroxyam de;

(2R 3S) - { 1- thiomerehalipeS-qahaylic agd IYREXNMYRIARL henzenesul f onyl ] - 2-

hydr oxycar banoy! -/gé o 4y o8 ¥infetRGyiL 5 Rhi holine-3-
(2R, 35) -{ 2- Hydr oég%)g{%gﬁﬁoﬁpﬁfw%mﬁ hi azn?)elt- 5- yFanﬁd%xiﬂgnzlgwggjl?gnyl ]-
pi peri di n- 3-oprhoxylig peidinydepxyamiagi hyl ester; 30

2R, 3S)-{2-Hydro 2 b - o Ak . R
(2129, 2o oty ot s
[ 4- (4- Fl Yoor claderylioagy Hydrgamide: f onyl | - 2- hydr oxycar banoyl -

: B Rasiats . . _ L )
IgIC'FI)'/elr :3 9;3? 00 0%4} C(%@W{E-[Qg(hdFI%Pw*er?ﬁf-ﬁfhoxy]-banz@@e?@l/fgﬁﬂ}gz,_21c(l)|_methyl

(2R, 39) - ( 1- {thioprpholiredoraspewdic mpiddysenypmisidhzenesul f onyl } - 2- hydr oxycar ban
{5 35) - 2" by ar oxgEe B RERNNg2 Bl 5l ibonfyHoREanesutonyl dhiomorpholine % |
pi peri di n- 3-garpoxylic Beigi hydsaxyamiass hyl ester, 5
(2559l . [Tl St RSt GO G Sy
thiomorpholine-3-carboxylic acid hydroxyamide;
(38)-2,2-Dimethyl-4-[4-(5-triflucromethyl-benzothiazol-2-ylmethoxy)-
benzenesulfonyi]-thiomorpholine-3-carboxylic acid hydroxyamide;
(3§)-2,2-Dimeth'yl-4—[4-(1ﬁ—teh‘azol-s—ylmerthoxy)-benzenesulfony!]-thiomorpholine—
25 3-carboxylic acid hydroxyamide; '
(2R,38)-{1-{4-(2-Chloro-thiazol-5-yIimethoxy)-benzenesulfonyl]-2-
hydroxycarbamoyl-piperidin-3-yl}-carbamic acid methyl ester; ,
(2R,38)-{2-Hydroxycarbamoyl-1-[4-(thiazol-5-yimethoxy)-benzenesulfonyl}-
piperidin-3-yi}-carbamic acid methyi ester;
30 (2R, 38)-{2-Hydroxycarbamoyl-1-[4-(pyridin-4-yimethoxy)-benzenesulfonyl]-
pipeﬁé!in-s-yl}-carbamic acid methyl! ester,; _
(2R,38)-{1-[4-(4-Fluorobenzyloxy)-benzenesulfonyl}-2-hydroxycarbamoyi-
piperidin-3-yl}-carbamic acid methyl ester;



(2R 3S) -{2- Hydr oxycar banoyl - 1-[4- (5-tri fl uoromet hyl - benzot hi azol - 2- yl met hox
benzenesul fonyl ] - pi per| din-3-yl }-carbam c acid nethyl ester;

(2R 3S) - { WO-88A4838y car banoyl - 1-[ 4- (1H-t et razol - 5- yl met hoxy) m;@@w‘fonyl]

- 10 piperidin-3-yl}-carbam c acid nethyl ester;

(2R, 3S)-1-[4-(2-Chl oro-thiazol -5-yl met hoxy) - benzenesul fonyl ] - 3- hydr oxy-

pi peri di ne- 2-carboxylic acid hydroxyam de; (2R, 3S) - 3- Hydr oxy-1
-[4-(t hiazol -5-yl met hoxy) - benzenesul f onyig-- pi peri di ne- 2- carboxylic
aci d hydroxyam de; 15 (2R, 3S) - 3- Hydr oxy-1

-[4- (pyridin4d- yInethoxy)-benzenesulfonyl]-piperidine-2- car boxylic

aci d hydroxyam szn 38)-(1-{4-[2-(4-FluoPdphdhyt)-dthoxy]-benzenesulfonyl}-2-hydroxycarbamoyt-

-[4-(4-F uoerggqb%eﬁlgzy 3; %%%aec' sulgy?ra%l 1 3£ gédgg;w-lpi peri di ne- 2-

carboxylic

-{4-2-(4- FuorODhgmb a) ezmubdxybeaamsuJ[mpyu};dua-dnyiebmw)mqmeemehuuenyim
ro

2- car boxyl i c acj

(2R, 3S) - 3- HPIR=GE Sﬂ ‘Vﬂﬁa(bf"b?f"?'al'?ietﬁy‘ﬁs“@t hoxy) - benzenesul f onyl ] - pi peri di ne-

2- q;ar boxyl itsR 8§ Bre¥HREbIEYImethoxy)-benzenesulfonyl]-2-hydroxycarbamoyi-
(2R, 3S)-1-[ 4- (Bergzot gzg%( 2-yl rret??cag'( bé‘gzenesul fonyl ] - 3- hydroxy- pi peri di
ne- 2- i le&-caehwﬁyeﬁcm#aw\ 25

(2R3S) - 3- Hydr oxy-dg, gyﬁqne {488 ABD mw(shﬁmmmbme&oww bgiidthoxy)-

benzenesul fonyl ] - p| car boxylic acid hydr oxyam de;

(2R, 39) - 3- H;hmamasm onyl]piperidin-g-y warmmic asidpRyL e enesul f onyl | - pi peri di n

e- 2- car boxy CAYAOHS +[4-(1 H-tetrazol-5-yimethoxy)-benzenesulfonyi]-
(2R, 3S)-1-[4-(2- I"g&ﬂrazo -5 Iney?ﬂo[xb benzenegulfonxy?]-?) hydrox;/d]?) met

hyl - 30 pemmﬁdmea XL}Myﬁé'ddﬁﬁbe‘mFéﬁfoxyam de;
(2R, 3S) - 3- Hydr oxyg- @H‘i (210h|ioﬁ‘oﬁtﬁﬂz@?glwﬁbﬁ{di&‘)JB@KY&HMQI]E@H%WL]

pi peri di ne- 2- car bo roxyam de; WO 98/ 34918

PCT/ 1 B98/ ooa:zimendme-a-carboxyhc aci hydroxyamlde, : S11-

(2R, 3S) - 3- Hydr oxy r ] -
o peri di ne. 2. car b é"‘h%‘féx Jaf%ﬂsguﬂembm t%i-&\é)ué&\ﬂf%gnf‘p‘wérﬁaﬁdb

[ 4- (4-F uor(mdumsyll@ngt)ihydwzm@a! f ony] - 3- hydr oxy- 3- net hyI pi peri di ne-

2-car box iC aC| o
(2R 33) é{4 [ 2- (Eaﬁ &@M@ )léé%“d&')‘f]*' S g S e U S
per i ahrpexyllc aecidhydidxyamidei d hydr oxyam de;

(2R 38) 3 Hydr oxy, @-@tbii.&&ﬁy‘gp‘}ogénﬁg{@ég'b%née#elsuﬁanar%ﬁ?&zyeaséﬁa ihemy! 1 -

pi per di ne- 2-car bo roxya
(2R, 3S)-1- [%drﬁawohbdawdl'oxgamldwet hoxy) - benzenesul f onyl ] - 3- hydr oxy- 3- net hyl

E 2#03%) pgr :—I%pgxi(zg%%g? ﬁ)ﬁ[é @’@?ﬁ%ﬁ@oﬂj&?ﬁn?s% )% hhlyggoyﬁy pép eqdweef hoxy
) - 20 2-carboxylic acid hydroxyamlde.
(2R,38)-3-Hydroxy-1-[4-(2-pyridin-4-yl-ethoxy)-benzenesuifonyi]-piperidine-2-
carboxylic acid hydroxyamide;
(2R, 3S)-1-[4-(Benzothiazoi-2-yimethoxy)-benzenesulfonyi]-3-hydroxy-piperidine-2-
carboxyiic acid hydroxyamide;
25 (25_,3§_)'-3-Hydroxy-1-{4—(5-triﬂuoromethyl-benzothiazol-2-ylmethoxy)-
benzenesulfonyi]-piperidine-2-carboxylic acid hydroxyamide;
(2R,38)-3-Hydroxy-1-[{4-(1H-tetrazol-5-yimethoxy)-benzenesulfonyl]-piperidine-2-
carboxylic acid hydrbxywnide;
(2R,3S)-1-[4-(2-Chloro-thiazol-5-yimethoxy)-benzenesulfonyi]-3-hydroxy-3-methyl-
30 piperidine-2-carboxylic acid hydroxyamide;
| (25_,3§);3-Hydroxy-3-methyl—1 -[4-{thiazol-5-yimethoxy)-benzenesuifonyl]-
piperidine-2-carboxylic acid hydroxyamide; '



benzenesul fonyl ]-pi peridi ne 2-carboxylic acid hydroxyam de;
(2R3S)- = ﬁéSmethyl
-[ 4- (1H—tet razol - 5-yl met hoxy) - benzenesul f onyl ] - PCT/IB98/00064
pi peri di ne-2-carboxylic acid hydroxyam de; 15 (3R) -4-
[ 4- (2-Chl oro-thiazol -5-yl net hoxy) - benzenesul fonyl ] -2, 2-di net hyl -
nor phol i ne- 3-car boxylic acid hydroxyam
(3R) -2, 2-Di met hyl -4-[4-(thi azol -5-vyl mathgxy) benzenesul f onyl ] - nor phol i ne- 3-
carboxylic acid hydroxyam de;

e L acboxyl 1. autemssie Hidkmethyl T AU a R AR ForenBRURMAL e &

20 car boxyl i c ach

(3R)-4-[4- (Bip Eh&ﬁé&bﬁfﬁdﬂywuétdbﬁﬁmmwlefonyl] 2, 2- di met hyl - nor phol i ne- 3-
carboxylic aC|d

(3R)-4-(4[2- (4 Ff Qﬁéioig%E‘nnlﬁrd‘?”‘ﬁ?ﬁm“ﬂé?ﬁ%m%"%ﬁ?’d?"?ﬂ‘mﬂ&‘?F"‘WEﬁ‘ phol |
ne- yﬂd &.aﬁydmhvdﬁnewam de,

(SR-2 géPboxyl ! Rty B BT '-.eéﬁ?&w i e WS R

(3R) 4- [4(5 R&nﬂ gxg}féﬁﬁamvaxymiu@enesulfonyl] 2, 2- di et hyl - nor phol i n
e- 3- c acl hydr oxyam de;

(3R) -2, 2- D| net hy(zmagnsm¢xwﬂm*bwé -f#- -@-Ryfidipetrybrthrxyiobenzapesyiiomdly ) -
h
30 benzenesgﬂgt ﬂg%gfﬁﬁ?’% 'aEﬁtﬁ BRxgd: i ¢ acid hydroxyam de;

(3R -2, 2-Di Htetr 5 yl et hoxy) - benzenesul f onyl ] - nor phol i n
e- 3- car boXaR, Bﬁ)-adﬁdsnwlm%armethoxy)-beweggﬁ fhydroxy-3-methyl-

PCT/ 1 B98/,00 -12-

(2R 4R§3‘/ 1- ?ﬁ’%('ﬂ'"&%'%?'g"’t‘yﬁfaaggl hydm’fyam"ff'

benzenesulfonyll 2-
hydr oxycar banoy! {28, ﬁéﬁ-ﬁdﬂmow-émﬁ ¥yt -[4:( qpromethyl benzothiazol-2-yimethoxy)-

(2R 4R) - 2- cag%oxywﬁe@r[&gzwbﬂﬁlm%wmé benzenesul fonyl ] -

pi peri di ne- 4-

(2R, 4R) - 2- Hydr oxyzasaawdrmmne@wymmimgnmt Bylmethpenenzsnesulinpyi-

pi peri di ne Xy,
(2R 4R) - 1- (E'FT%‘ F\%)%{:Jﬂr%? (%'r?i/ ?ﬂoxy 'benzenesul fonyl; 2- hydr oxycar banoy
| - pigeri di ng3 _)-@at@(ﬁeﬂhlmoammgol 5-ylmethoxy)-benzenesul onyl]-2,2-dimethyl-

(2R 4R) - 2- :—%céi ﬁ%'ﬁ}aﬁgx I| &chiﬁfdr&\ga!nq&@ 4-yl - et hoxy) - benzenesul fonyl ] -

10 piperid (2R 4R) -1
-[ 4- (Benzot hi azol(a_)-g.mmmmw*-mdﬂnmmmetnwy)’izewopmmﬂuampune.a-

pi peri di ne-4-carbpxyl.

(2R 4R) - 2- Hf&ﬁb @%g 'grch@f-‘g?"f‘few trifluoronethyl-benzot hi azol - 2-yl net hoxy
benzenes L(B__paw@nﬂmmmwﬂpmd@a-daﬁdueﬂ;dxybbmeoequB:nyl]-morpholme-s-

(2R, 4R)-$- Hydr arb

-[ 4- (1H €%t o8 ?F'ﬁgfyﬁ{)g&?mbdghzenesul fonyl ] -

pi peri di ne- 4- car b@Ryl4-pi- 6 Fiiorobenzyloxy)-benzenesulfonyl]-2,2-dimethyl-morpholine-3-
carboxylic acid hydroxyamide;
(3R)4-{4-[2-(4-Fluorophenyl)-ethoxy]-benzenesulfonyl}-2,2-dimethyl-morpholine-
3-carboxylic acid hydroxyamide;
25 (3R)-2,2-Dimethyl-4-[4-(2-pyridin-4-yl-ethoxy)-benzenesulfonyi]-morpholine-3-
carboxylic acid hydroxyamide;
(3_)-4-[4—(8enzothlazol-z-ylmethoxy)-benzen&suh‘onyd]-2 2-d|methyi-morphohne{‘a-
carboxylic acid hydroxyamide;
(3R)-2,2-Dimethyl-4-{4-(5-trifluoromethyl-benzothiazol-2-ylmethoxy)-
30 benzenesulfonyl]-morpholine-3-carboxylic acid hydroxyamide;
- (3R)-2,2-Dimethyi-4-[4-(1H-tetrazol-5-yimethoxy)-benzenesulfonyl}-morpholine-3-
carboxylic acid hydroxyamide; '



(3R)-4-[4-(2-Chl oro-thiazol -5-yl net hoxy) - benzenesul f onyl ] - 3- net hyl - nor phol i
ne- 3- car boxylic acid hydroxyam de; ‘
(3R) - 3- MveWIQ48/349384- (t hi azol - 5- y| met hoxy) - benzenesul f onyl ] - neCTEBi00WSs 3- car b
oxylic 20 acid hydroxyan de; o
(3R) - 3- Met hyl - 4-[ 4- (pyri di n-4-yl met hoxy) - benenesul f onyl ] - nor phol i ne- 3- car bo
xylic aci d hydroxyam de;
(3R) - 4- [ 4- (4- Fl uor obenzyl oxy) - benenesul#8nyl ] - 3- net hyl - nor phol i ne- 3- car boxy
lic aci d hydroxyam de; 25

3R)-4-[4-[2-(4-Fl uorophenyl ) -et hoxy] - benzenesul f onyl } - 3- net hy| - nor phol i ne-
é- ) [ caE bo§<y| qag_,&ﬁ)& f{%(%%mqé%ﬂabzol-s-ylmethoxyy)-genzenesmfony{]gz-

(3R) - 3- Met hwdrédﬁér%g&g%gﬁaﬁw;ygad;benzenesuI fonyl ] - mor phol i ne- 3-

car boxylic aci

( 3R) - 4- [ 4- ( Benzot2f.4R)e2-Hydiaxyearhasopy-bidriibirzsirbrtmgthoxy)-heprsnesubiopntt i ne- 3

- 30 carboxyllc.aci 1 de;
(3R) - 3-Met h +>E ‘?‘i 4- E B! %é}& %%arpomat hyl - benzot hi azol - 2- yl met hoxy) - benzenesul f

onyl]- 5 nor (2R RR2-Hyduxybarkamioyl- kdf-dpividin-dxyjmethaxy)-benzenggyltemyla g1 g
PCT/ 1 B98/ 00 - - -13-
(3R) - 3- Met h%%-éﬂq'f'ﬁwt%xggcr ?‘i%‘l -5-yl net hoxy) - benzenesul f onyl ] - nor phol i ne- 3-
carboxylic acid [BRMRMygHR{eFuorophenyl)-ethoxy]-benzenesulfonyl}-2-hydroxycarbamoyl-
(2R)-1-[4-(2:Chl.org-thiazpl - 5.yl met hoxy) - benzenesul f onyl ] - 2- net hyl - 3- oxo-
pi peri di ne- “’35?’88%9‘1%8%@4: agﬁydroxyam' de; 5 (2R) - 2- Met hyl - 3- oxo- 1
- [ 4- (t hi azol - 5- y(2rsRi-RyHly drergearbamboliohri4-]2-pyridin-4eyl-athoxy)-benzenssu Jic
aci d hydrox am'.g,e; N
(2R) - 2- NGt hPIPeBIBRE-RPIVi®BPAYi n- 4- yI et hoxy) - benzenesul f onyl | - pi peri di ne-
2- car boxy! 2R, 4m)-djaH{penzvtyarcl-deimethoxy)-benzenesutfonyl}-2-hydroxycarbamoyi-
(2R) - 1-[ 4- (4: Fl yor obenzyl axy).-benzenesul f onyl ] - 2- met hyl - 3- oxo- pi peri di ne- 2-
10 car boxy! PiPeHEING 4 M‘éﬁ%’&e;
(gR) -1-{4-[2-(4- I(_%BI,QR pln-@apdx)écagbgmbym-Uae(gammmm&bylyﬂe}wz&hmbmﬁylmﬂm}-pi per
I di ne- 2-car bo |.C .acj roxyam de;
(2R) - 2- Met h?pnéqr@igé(%/pyh-papanjdmalcargo%c ac%,
-[4- (2- py i di n- 43R 46l 2PiydrolearemeeyH f{o{Htetpizples-yioietioxg)-benzenesulfiohdiey | i c
aci d hydroxyam _g,e; 15 . ..
(2R) - 1- [ 4- ( BIREFGINGESYPORG 2R hoxy) - benzenesul f onyl ] - 2- net hyl - 3- oxo- pi per |
di ne- 2- car hgmyd-i4 (2Chierd iz obs/ imethoxy)-benzenesutionyi]-3-methyl-morpholine-3-
(2R) - 2- Met hyl - 3- oxo- 1 - [%5-1 rifluoronethyl-benzothiazo 1-2-yl m ethoxy)-
benzenesul f GRSAPYIR aaid ihyrEoxYaMidey hoxyl i ¢ aci d hydr oxyani de; _
(2R) - 2- Met hyl - 3- q¥Ey-3-Meinyi-4 ki BAPmEhybérzenasLitdrii]aarpisslint Sryardoxplicper i d
I ne-2- 20 carboxyltc aci d hydroxyam de;
(2R, 4S) -0 ( geisEhydiPsamig®nzenesul f onyl ) - 4- but yl ami nomet hyl - 4- hydr oxy-
(3R)-3-Methyl-4-[4-{pyridin-4-yimethoxy)-benzenesulfonyi}-morpholine-3-carboxylic
acid hydroxyamide; '
(3R)-4-[4-(4-Fluorobenzyloxy)-benzenesulfonyi]-3-methyl-morpholine-3-carboxylic
acid hydroxyamide;
25 (3R)4-{4-[2-{4-Fluorophenyl)-ethoxy]-benzenesulfonyi}-3-methyl-morpholine-3-
carboxylic acid hydroxyamide;
(3R)-3-Methyi-4-[4-(2-pyridin-4-yl-ethoxy)-benzenesulfonyl]-morpholine-3-
carboxylic acid hydroxyamide; '
(3R)-4-[4-(Benzothiazol-2-yimethoxy)-benzenesulfonyl]-3-methyl-morpholine-3-
30 carboxylic acid hydroxyamide; '
(3R)-3-Methyl-4-[4-(5-trifluoromethyl-benzothiazol-2-yimethoxy)-benzenesulfonyi]-
morpholine-3-carboxylic acid hydroxyamide; '




pi peri di ne-2-carboxylic acid hydroxyam de;

(2R, 49) 4w§ é ﬁg\ nomet hyl - 1-[ 4- (4-f| uor obenzyl oxy) - benzenesul f onyl | - 4- hydr
OoXYy- :-% M ne- 2- car boxylic acid hydroxyam de; 25 PCT/IB98/00064

(2R, 49) - 4- Benzyl am no- 1- (4- benzyl oxy- benzenesuf f onyl ) - pi peri di ne- 2- car boxyl
I C aci d hydroxyam de;

(2R, 4S) - 4-Benzyl am no- 1-[4- (4-f uorobenz;ﬂ,’_oxy) benzenesul fonyl ] - pi peri di ne-
2- carboxylic acid hydroxyamni de;

(2R)-1-[4- (4-Fl uorobenzyl oxy) - benzenesul f onyl ] - 4- oxo- pi peri di ne- 2- car boxyl i
c acid 30 hydroxy .

(2R 4R) - 1- (4 Bon AR 4 RS YA RS R O B Ep R E WAoo BRPHBSY | cac
id hy dreaxtyenyliclacid hydroxyaiddes/ 34918

PCT/ | B98/ 00064

~ -14-
(2R 4R) - 1-[4- ( 4- HRBS RSB SRRl Asmmethes e e B L) 2omptii-arave: 2.
car boxylic 3’5“':: W@E%&%ﬁ?lﬂ&ud hydroxyamide;
(2R)-1-[ 4 (& h'ygfé‘)bg o ox oAz ol b Yty Eor peneLuiRan i diperiding 2. POXY

(2R, 5S)-1- [%ﬂoﬂ,yaaebgamymmb- benzenesul fonyl] 5- hydr oxy- pi peri di ne- 2-
carboxylic acid h

5S) - 1- (4- Benzyl| oxédr Omi’l@'giﬂx?ﬂWT(PV'@‘H?CWBQW%V)QEW’&Pﬁ%“lfP’WHrFBBQW'P&‘@rd

hydr oxyam degarboxylic acid hydroxyamide;
(2R 5R) - 1- (4- Benzyl oxy- benzenesul f onyl ) - 5- hydr oxy- pi peri di ne- 2- car boxyl i cac
id 1 0 hydroxyam -1-[4-(4-Fluorobenzyloxy)-benzenesulfonyl]-2-methyl-3-oxo-piperidine-2-

(2R, 5R) - 10[454,-&65]"14%@@%%@*% benzenesul f onyl ] - 5- hydr oxy- pi peri di ne- 2-
carboxylic acid h

(2R 3S)- 1. (4. Benz{aaﬁ?(v i Sieromhartl Hthoxs)-barsaseylionyi) e He-oxcpiperisie- | cac

I d hy dr £Xxayal hy dro cf
(2R 495)-1-(4 Ben oxy enze esul f onyl ) - 4- hydr oxy- BI peri di ne- 2- car boxyl i cac
i d hydr oxyan{ -2-Methyl-3-ox0-1-[4-(2-pyridin-4-yi-ethoxy)- enzenesukfonyl]-pnpendnne-a-

(2R 459) - 1 [ 4a °§"H%EW%%% benzenesul f onyl ] 4- hydr oxy- pi peri di ne- 2-

carboxylic aci dro

1- (4- But dfy- benze(?&ﬂf[%%ﬂzpﬂ@ehwmmmmﬂnwmmmmﬂmboxy

lic 20 acid & d 1
-[4-(4-F uoro- e%%?%(é%eh% rcr’f?’enesul fonyl ) - 3- (nor phol i ne- 4-car bonyl ) - pi peri d
i ne- 2- car bof@R)ra:Msth yi-3rexh- d),{y»a(;ﬁ-tmluoromathyl benzothiazol-2-yimethoxy)-

3- (Fl 4 bonv]
LS 1 0T o BN A b By il o4 ar bony) P per
1- (4- But oxy- benze(aE-@iMethyioe- i1 Hiratioké-yimetaosyphtazngsifianyiipaidieci box

ylhie 203t gnBYf RANHSyamide;
(2R,48)-1-(4-Benzyloxy-benzenesulfonyl)-4-butylaminomethyl-4-hydroxy-
piperidine-2-carboxylic acid hydroxyamide;
(2R,4S8)4-Butylaminomethyi-1-[4-{4-flucrobenzyloxy)-benzenesulfonyi]-4-hydroxy-
piperidine-2-carboxylic acid hydroxyamide;
25 (2R,4S)4-Benzylamino-1-(4-benzyloxy-benzenesuifonyl)-piperidine-2-carboxylic
acid hydroxyamide;
(2R,48)-4-Benzylamino-1-[4-(4-flucrobenzyloxy)-benzenesulfonyl]-piperidine-2-
carboxyilic acid hydroxyamide;
(2R)-1-{4-(4-Fluorobenzyloxy)-benzenesulfonyi]-4-oxo-piperidine-2-carboxylic acid
30 hydroxyamlde
(2R,4R)-1 (4-Benzyloxy-benzenesulfonyi)-4~hydroxy-plpendme-z-carboxyhcacld
hydroxyamide;



1 .
-[4- (4- Fl uor o- benzyl oxy) - benzenesul fonyl ) - 3-(pyrrolidi ne-1-carbonyl ) -pi peri
di ne-2- WOMPHoxylic dcid hydroxyam de; 1  PCTI/IB98/00064

- [ 3-(4- Fl uor o- benzyl oxy,) - propane-1 -sul fonyl)-3-(pyrrolidine-1 -carbonyl)-
30 pi peridine-2-carboxylic acid hydroxyam de, and 1

-[4- (4- Fl uor o- benzyl oxy) - benzenesul f onyl ] - 2- hydr oxycar banoyl - pi peri di ne- 4-
car boxylic acid. WO 98/ 34918 -14-

PCT/ | B98/ 00064 : _ - 15-

The present invention also relates to a pharmaceutical conposition for (a)
t he t r eat neNt(28{4R)- -Hh@-FlunTobehzybaxyitbbnzenesuonyllodrbydsvryiniparidinee-
arthritis, cancer. syner .M th cytotoxic anticancer agents, tissue

ul cerati on, ?’Pg%‘lﬁyg? aﬁgg‘éﬁ'\é’?‘&%’f‘{%’\% rest enosi s, peri odontal disease,

epi der nol ysi s bul PRFR[4-EFImroberayioxy)-benzemesatidngi}-4wnethylspiperaziner2arilpid S
and anal gesics ﬁn% ot her di seases characterized by matrix netall oproteinase
activity, A3 hydregyamidee i c shock and ot her diseases invol ving the
producti og of 2R, SBI0T - [A4-FisorabbAsyieXy)bbhEgnesuifohyl]- 54y droxy: gip éridine-af
matri x metal | oprotelnases or the production of tunor necrosis factor
(TNF) in a rﬁﬁgﬁyﬁc ARE hYdreRami 9% nan, conpri si ng an anount of a

conpound of for mldzﬂ,d_s_)ar(@mawhmﬁbuwmymm@eaah@mmﬁca&u
a

effective in such Tréatnents an pharmaceutically acceptable carrier.
The present hysdf@Memigeial so relates to a nmethod for the inhibition of (a)

matrix net al {2353’5311WIow-bélﬁbnbﬂﬂfoﬁﬂP%%ﬁd&?-p(ﬁen’ﬁlumz-caiﬂ@fyﬁéiéd
nma

factor (TNF) in a ma : i ncludi ng a human, conpri sing adm nistering
to said Aenmbydrexyagtideicti ve anmount of a conpound of formula |I or a

phar maceutical |y (32%?%}6@Rh-%-’fﬁbérotb?%ﬁéﬁeiy)-tﬂe?nzenesulfon?l!‘-@-m{jd%ﬂ%ipéﬁmaald—0”

also relates to a method for treating a condition selecte fromthe
group consi searhgxylit agididrexyamidaincer, tissue ul ceration, nacul ar

degenerati on, I@cfa%é'n'i {oRb LIRS FHondih-8 99 aRoxy PiY eidirEE-dab Sxyibadiasa,
scleritis, corrpou§12<'i“'réﬁf1 or rru?’ét)wlB I ma;? g‘?a ﬁ?ed x|y"r?1,mconbi nat i om th
st andar d NSAhwdrsxyamideinal gesi cs and in conbi nation with cytotoxic

anti cancgg agents Qit@gn&?iﬁ?_ggﬁﬁngwﬁg?)mﬂyaFdiy%e%ﬁine@&&h5 icacid

. 2 - _
nmet al | opr ot ei nase(a'é.t Vi sepsi s, septic shock and ot her di seases
i nvol vi ng t hbygrosyhmideion of tunor necrosis factor (TNF) in a mamal,

i ncl udi ng a W@-&f{%‘qﬁ?llﬁbFlfbM%&ﬁﬁﬁﬁﬁﬂsﬁlﬁ@ﬂ@hﬁ@%kip&ﬂdmnt

of a compound of _or a maceuti cal |y "accep e salt
t her eof ef f ecasbesylicracid bydroxypmidesh a condi tion. 25

1-{4-Butoxy-benzenesulfonyl)-3-(morpholine<4-carbonyl)-piperidine-2-carboxylic
20 acid hydroxyamide;
1-[4-{4-Fluoro-benzyloxy)-benzenesulfonyl)-3-(morpholine-4-carbonyl)-piperidine-
2-carboxylic acid hydroxyamide; '
1-[3-(Fluoro-benzyloxy)-propane-1-sulfonyl]-3-(morpholine-4-carbonyl)-piperidine-
2-carboxylic acid hydroxymide;
25 1-(4-Butoxy-benzenesulfonyl)-3-(pyrrolidine-1-carbonyl)-piperidine-2-carboxylic
acid hydroxyamide;
1-[4-(4-Fluoro-benzyloxy)-benzenesulfonyi)-3-(pymrolidine-1-carbonyi}-piperidine-2-
carboxylic acid hydroxyamide;
1-[3-(4-Fluoro-benzyloxy)-propane-1-sulfonyl)-3-(pyrrolidine-1-carbonyl)-
30 piperidine-2-carboxylic acid hydroxyamide; and
1-[4-(4-Fluoro-benzyloxy)-benzenesulfonyl]-2-hydroxycarbamoyl-piperidine-4-
carboxylic acid. -
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-16- WO 98/34918 Detail ed Description of the |Invention

The follow ng reaction Schenmes illustrate the preparation of PEHVEBIS®APEUNdS
of the present invention. Unless otherwise indicated Rerr], R2, R3,
R4, R5, Rerr], R7, Rerr], Rerr], n and Ar in the reaction Schenes
and the discussion that follow are defined_as above. 5

Preparation 1 _ [err] 15 130 30

The present invention also relates to a pharmaceutical composition for (a) the
treatment of a condition selected from the group consisting of arthritis, cancer, synergy
with cytotoxic anticancer agents, tissue ulceration, macular degeneration, restenosis,
periodontal disease, epidermolysis bullosa, scleritis, in combination with standard:

5 NSAID'S and analgesics and other diseases characterized by matrix metalioproteinase
activity, AIDS, sepsis, septic shock and other diseases involving the production of
tumor necrosis factor (TNF) or (b) the inhibition of matrix metalloproteinases or the
production of tumor necrosis factor (TNF) in a mammal, including a human, comprising
an amount of a compound of formula | or a pharmaceutically acceptable salt thereof

10  effective in such treatments and a pharmaceutically acceptable carrier.

The present invention also relates to a method for the inhibition of (a) matrix
metalioproteinases or (b) the production of tumor necrosis factor (TNF) in a mammal,
including a human, comprising administering to said mammal an effective amount of
a compound of formuia | or a pharmaceutically acceptable sait thereof.

15 The present invention also relates to a method for treating a condition selected
from the group consisting of arthritis, cancer, tissue uliceration, macular degeneration,
restenosis, periodontal disease, epidermolysis bullosa, scleritis, compounds of formula
| may be used in combination with standard NSAID'S and analgesics and in
combination with cytotoxic anticancer agents, and other diseases characterized by

20 matrix metalloproteinase activity, AlIDS, sepsis, septic shock and other diseases
involving the production of tumor necrosis factor (TNF) in a mammal, including a
human, comprising administering to said mammal an amount of a compound of

formula | or a pharmaceutically acceptable salt thereof effective in treating such a
condition.
25
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-16-

Detailed Description of the invention
The following reaction Schemes illustrate the preparation of the compounds of

the present invention. Unless ctherwise indicated R', R?, R®, R*, R®, R*, R’, R%, R%, n
and Ar in the reaction Schemes and the discussion that follow are defined as above.

5 Preparation 1
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Prepar at | JNOP8P®18rs to the preparation of internediates of phfpisossy a V!
Conmpounds of the fornmula VI are converted to conpounds of the fornula I

accordi ng to the nethods of Schenme 1. The starting materials of fornmula
XVl can be prepared according to nethods well known to those of
ordinary skill in the art. 5 | r2deaction 1 of Preparation 1, the
conmpound of forrmula XVI is converted to the correspondi ng hydroxy ester
conmpound of forrmula VI by first reacting XVI with an aryl sul fonyl hal i de
in the presence of triethyl ani ne aBgheme Smontinuedsol vent, such as

nmet hyl ene chl oride, tetrahydrofuran or di oxane, at a tenperature between
about 20[err]C to about 30[err]C, prekevably at roomtenperature. The

conpound so fornmed is further 10 reacted with a conpound of the fornula
[err] 15 wherein R err] is carbobenzyloxy, ((err]-Cerr])al kyl, benzyl,

allyl or tert-butyl, in the presence f sodi um hexanet hyi di si | azane
and a tetsahydrof uran-di net hyl f or.mam de gol vent m xture at a
tenperature between about -20[err]C to about 20[err]C, preferably about
O[err]C, to formthe hydroxy ester conpound of fornula VI.

Preparation 2 refers to an alternate netlged of preparing conpounds of the
20 formula VI. The starting nmateriags of| foRfula XVI11 can be prepared
according to met hods wel | known %o _mMgoge of ordinary skill In the art.
In reaction 1 of Preparation Dt 'fvag’conpound of formula XVIII
wherein err] is as defined above,gls 3 to the correspondi ng
aryl sul f 3Ryl amine conpound of formul & ZDy (1) reacting Xvii| Wi th
an arylsul fonyl halide in the presen9§§of‘trr@@@w#anine and an aprotic

sol vent, such 25 as nethylene chloride, itetrahydrofuran, or dioxane, at a

t enper at ure between about 20[err](:t§92§bout 30[err]C, preferably at
roomtenperature, (2) reacting the conpogn? fo formed with a conmpound
of the formula Al [err] 30
15 4
Ry &
20 R z Sy
' ?
R § 2 NHOH
RE
0
$0,0
25



in the presence of sodi um hexanet hyl di sil azane and a tetrahydrof uran-
di net hyl fowg%gol vent m xture at a tenperature between about -20[err]C

t o about r]C, preferably about O[err]C, and (3) fumricraBeg/eress i NO
the conpound so forned with ozone in a nethyl ene chl oride-net hanol

sol ution atatenperature between about - g(ysgrr] C WO 98/ 34918

PCT/ 1 B98/ 00064 - 26- to

about -70[err]C, preferably about -78[err]C. The unstable ozoni de conpound
so forned IS o h Egm

aryl sul fonyl am ngrbecbqrét%% sqgfeyg #ohtﬂar P%;WJFR ?f,rslP"%r{a}%tdlagenJ gf rﬂ?é reﬁ":!tar é’t’l on
2, the aryl sGIothpmahdanfmefemn'q’m\dlrnte@bnvartedftorqm;mu)w*; Ioftl'sfomuueﬂaecbrdmgt he
correspondin o] a,Vl ct th
a conpound og’ {Ré%%'\ré Che'%m w %;' érfafll urﬁhr}%ﬁéxégm

copper or chaesarding to methods well krﬁvmetaseth&sd ef ardmatrpskllhm meeqmr ation of

ds of th | d he f
Wher el XSand v alrbreagian ot pitgrRfior fyine epmpRinoL BruBooiS e ik fo the
and the dasheértdpotding WaRtbxyXestardcompsurtb 6E flrmulaVI Bqdirstaeadting’ XA withaanl,

E:g(rabobenzyl gg?’s“ﬂ@\g? ]dreC[‘etgP]B’esf\g;gé MQBE% J‘ r%f% ;Isg&eﬁ{ oupplas i s

converted tonidigyiéry EHISHRIY) thtrag Jmmmﬁ diexehe, atatmﬂumbaiveé@wezo‘ddoy
| act oni zati on and subsequent ai sen rearrangerrent of the nmpound of

formula VI. ¥heb %ét%c‘ormfgrabhmt reqmtemPeRpRturae The FoRRCUAA %@”’P&f‘él‘srf}mhef
protecti NG reactddf Wi af dPiBduna of BiEBHAGa0f fornula VI and is carried out

under conditions appropriate for that particular R err] protecting
group in use. Such conditions inclu®® (a)COsR&¥ment 20 with hydrogen and -
a hydrogenation catal yst, such as 10% adi um on car bon, where

Rl err] is carbobenzyl oxy, (b) saponifichtion where R err] is |ower alkyl,
(c) hydrogenol ysis where Rlerr] isgpenzyl, (d) treatment with a strong
acid, such as trlfl uoroacetic acid or hydrochl oric acid, where Rerr]
is tert- butyI g‘eg treat ment V\nthtributéltlnwigdrlde and acetic
acid in t¥e pnhsm isfcackabengyiony, (FisCdalkyhbenayp dwrita-puphlin Hn awsemqe)

Che nror phot | Shacah HdbelyRfsiliane and e tetrehydidlurtfifihefiommic | 71
aci d conpoundnigire e artempearaturs between WW%Q te abowti20?C, preferably about °°

hexanet hyl di g4 3 h as tetrahydrofuran, at a
t enperature I‘gﬂg\/\g%n&gboutr%iaé err}S?Cﬁ%rg al?)lut -70[err] C, preferably

about - 78[ er r] C. Treparetion 2irelers mmﬁtg@a@omeﬂpdt pkprepatieg componads ehdhe on
T 2 SRR g LGRS A S e VDB 60 popyrot Ao
methods well known to those of ordinary skill in the art. In reactlon 1 of Preparation
2, the amine compound of formula XVIi, wherein R is as defined above, is converted
to the corresponding arylsulfonyl amine compound of formula XVII by (1) reacting XVl
with an arylsulfonylhalide in the presence of tristhylamine and an aprotic solvent, such
25 as methylene chloride, tetrahydrofuran, or dioxane, at a temperature between about
20°C to about 30°C, preferably at room temperature, (2) reacting the compound so

formed with a compound of the formula

/J\/\Br

in- the presence of sodium hexamethyidisilazane and a tetrahydrofuran-

30

dimethylformamide solvent mixture at a temperature between about -20°C to about
20°C, preferably about 0°C, and (3) further reacting the ccn'ipound so formed with

ozone in a methylene chioride-methanol solution at a temperature between about -90°C



tenperature between about 100[err]C to about 120[err]C, preferably about
110[err] C, and treated with hydrochloric acid to formthe carboxylic

acid conpotYP86u918or nul a | V. WD 98/ 34918 -
PCT/ | B98/ 00064 : PCT/IBI8/00064

In reaction 3 of Scheme 1, the carboxylic acid conmpound of fornmula IVis
converted to the correspondi ng hydroxamgaci d conpound of fornula Il by
treating 'V with 1-(3-dinethylam nopropyl)-3-ethyl carbodiimde and

1- hydroxybenztri azole in a pol ar sol vent, such as di nethyl f or mam de,

fol | owed by tbh@oad#bbt:g)grdﬂéraﬂydbew-nmﬂerhs unétableltzohRidCdontpbuid solfernef t er
a tinme period petween a

Qut 15 m nutes, to out.. 1 hour preferabl
about 30 ni BB resgted,yithotiphany! sPé‘"ﬂr‘@?@F’ﬁtﬂ‘? apdsifonyk gming Q?T‘Bml"{‘bm
g sal t fOL M fofrk@A )Qﬂl.h%fﬁlﬂlﬁih&ioﬁﬂhﬁlrtﬁ my;slamaﬂ g,ritrv_é oidriye aa?wempgqu of y
ase, such as me nor phaol i ne. rnatively, a protectie erivative
oEohy ar oyt Jamyde VITTE codvared'io the inspaning Rydrawy, KieC s mPamst o ognia VI
pr ot ect eds ashyarehblirig RVl With DesHNéur ofahd Ydmeidrer, may 10 be used in the
presence of (‘benzotriazol-1-yloxy)tris(dinmethylam no) phosphoni um
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In reaction 2 of Scheme 1, the morpholinone compound of formula V is
converted to the carboxylic acid compound of formula IV by reacting V with fithium
hexamethyldisilazane in an aprotic solvent, such as'tetrahydrofuran, at a temperature
between about -90°C to about -70°C, preferably about -78°C. Trimethylsilyl chloride

30 is then added to the reaction mixture and the soivent, tetrahydrofuran, is removed in
vacuo and replaced with toluene. The resuling reaction mixture is heated to a
temperature between about 100°C to about 120°C, preferably about 110°C, and
treated with hydrochloric acid to form the carboxylic acid compound of fomula IV.
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PCT/ | BO8/ 20 6ate hydrogen, and H‘ is absent The starting materials of formula IX can be prepared

according to methods well known to those of ordinary skill in the art. In reaction 1 of
Scheme 2, the arylsulfonylpiperazine compound of formula IX, wherein R® is
carbobenzyloxy, benzyl or carbotertbutyloxy, is converted to the compound of formula
VIII by reacting IX with a protected derivative of hydroxylamine of the formula

30 : R¥ONH,*HCI

' wherein R? is tertbutyl, benzyl or allyl, in the presence of dicyciohexylcarbodiimide,
dimethylaminopyridine and an aprotic solvent, such as methylene chioride. The R™
protecting group is chosen such that it may be selectively removed in the presence of
an without loss of the R?’ protecting group, therefore, R*® cannot be the same as R¥.
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Scheme 4 refers to the preparation of compounds of the fon'nula Xiil. The

starting materials of formula XViil can be prepared according to methods well known

25 to those of ordinary skill in the art. Compounds of the formula Xlli are compounds of
the formula | wherein X is carbon, and the dotted line between X and Y is absent. In
reaction 1 of Scheme 4, removal of the R™ protecting group and subsequent reductive
amination of the compound of formula XX1i, wherein Y Is oxygen, sulfur or carbon, to

| give the corresp'onding imine compound of formula XX Is carried out under conditions

30 appropriate for that particular R* protecting group in use. Such conditions include
those used above for removal of the R?® protecting group in reaction 1 of Scheme 2.

In reaction 2 of Scheme 4, the imine compound of formula XX1 is converted to

the corresponding piperidine compound of formuia XX by reacting XXl with a
nucieophile of the formuia R*M wherein M is lithium, magnesium halide or cerium
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col | ggenase. e gr ?S%Qﬁgi"ﬁ aaﬁd"'@tﬂ"ggb%n%%ga%“;ey °t°&f\'@u%r8i"8d é?mp;ﬁ%rﬁq the R
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trypsin) of soybean trypsin inhjbitor is added. , . W 10 0
sol utions of aPRFRRSIteICE that Panisylar l'ﬂ%pPWt?ﬁt'ﬁStQﬁ?‘PP M*dﬂ'%wﬁwtt%ﬁf e

(ii2| ut edMU_SLn%rgﬁ@tiﬁéﬂ%e%ng&%h%ﬁﬁaiﬂms include; (a) tfbatérmt WA Hyir6gént and a
Lerr] 25 Hydro[geernralion catalyst, su earsr1]O% palladium on carbon, where R? is carbobenzyloxy
and R*' is tert-butyl, (b) saponification where R? is (C,-C,)alkyl and R*' is tert-butyi, {c)
hydrogenolysis where R*® is benzyl and R*' is (C,-C,) alkyl or tert-butyl, (d) treatment
with a strong acid such as trifiuoroacetic aéid or hydrochloric acid where R* is tert-butyl
and R*! Is (C,-C,)alkyl, benzyl or allyl, or (e} treatment with tributyltinhydride and acstic
30 acid in the presence of catalytic bis(triphenyiphosphine) palladium (if) chloride where
R¥ is allyl and R is (C,-C,)alkyl, benzyl or tert-butyl. The R*® protective group may
be selected such that it is removed in the same reaction step as the R* protecting
group.



10 Twenty-five mcroliters of each concentration is then added in
triplicategg approprlate wells of a 96 well mcrofluor plate. The -
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wel I's D7-D12. 15 Col | agenase is di¥uted to 400 ng/m and 25 [err]|
is then added to appropriate wells of the mcrofluor plate. Final
concentration of collagenase in the assay is 100 ng/m .
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25 The ability of the compounds of formula | or their pharmaceutically acceptable
salts (the compounds of the invention) to inhibit matrix metalioproteinases or the
production of tumor necrosis factor (TNF) and, consequently, demonstrate their
eftectiveness for treating diseases characterized by matrix metalloproteinase or the

production of tumor necrosis factor is shown by the following in vitro assay tests.
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(3-Carboxy-4-nitro %&%rﬁ@f'%b'{%@m %a']igmn%?‘gﬁgfn{ﬁg ﬁ;g)h

f or mami de andiiluted usihgmaadlléﬁnéwvbma assay buffer with 50 [err]l per well
yielding at 1 mMf na concentration, ck, sol uti ons of
i nhibitors are mad® ™M armgt I”ﬁﬂ'l"f‘&xpd%M ana 12Lﬂléd—> 812é‘M ally in

ass% b]chf i@lr such Nis'i'tty-ﬁvhi initrolitef’ ob @ati®lcohterit@tibh ds ah@i @ddedtin tiplidate to
yi el as I na

bCT! | B8] 00@PPropriate walls G4 56 el ZPuCTRIate: (The APy cgeanraian qfmibiss 4

[err]M and Oaéma dilgtion Mter%addnraarwb arfd Substrate. FERVE t6SkrdlS (drizihb] kit €.
A 300 nmM di net h

sul foxji de,sto S ut|o of epti de su strate is, -
dil uted Wg'i‘y ) gfg set ‘é%%yelfﬁpfg%s Q‘Pﬁ'és é@s » PRiPRIGEQIY) pRp set in
addi tion of 5Qeglpt-D12ach well to 5 give a final concentration of 3 mM

substrate, Bl anks consist of the gqe tide substrate and El | nan
r eagent wi%hout t Heollagepase is giliiad B‘PQ)'PQ(HY‘ Msm?nlﬁdSPééPaﬁpraesa’tﬂme"s

with a Ml ecubtahe RRdoREST ;smammn %Bﬁc&ﬁ%d&ﬁ of collagenase in thd &Ray\ehoERgMR! €
determ ned in the same mann | agenase.

I nhi bition of M- %@%*G(DNP'P'%@Y%] ligrfla-fratNMA)-NH. He Megdaes as M

2mv APMA ( p- %@W&Wéthyl sulfoi®d aHE 'ﬂ‘?arﬁ&’ﬁk@d ﬁ:) 2(5 oM i gsshﬁ_llb‘i:&er a’i‘hﬁﬁﬁ'yrwl C
and is diluted to 400 I n assay buff ris, pH 200

MM sodi um chi iBitirtes, bmmaédrf@nmﬁem ?j-fhs&’é"a %pf@lhomeﬂmoﬂem Patede, grve aﬁnal

0.02% bripy. JdMeBhitafdrysr 48 ol iters of diluted enzynme is added per well of
a 96 well mcrofluor plate. The enzyme is then diluted in a 1:4 ratio
in the assay by thEuatrscenenyeadings(360mM excitelionaAt0 smipmissien) wese takea abltime nal

concentrati ong hRg fﬂ];tfh 255 nirlte Wé}vﬂgl 'ﬁs\a aFsay is conducted éagrcmyﬁ ?érﬁﬁ%ﬂaﬁx?é %ﬂ\ ons

of inhibitors are nmade up 1 n dinet e an ted
-assay buffer atypiral asmmrnhpbathonrsdl | uti on scheme for inhibition of hurran

ol 0enace (1N oSS U Afpdif Wil pRkoqlr R O RRER,EAL, Mol
assay are280 ¢antaihing smplieq (data from tnphcate determinations is averaged). A time point that
provides a good signal (the blank) and that is on a linear part of the curve (usually
around 120 minutes) is chosen to determine IC,, values. The zero time is used as a
biank for each compound at each concentration and these values are subtracted from
the 120 minute data. Data is plotted as inhibitor concentration vs % control (inhibitor
30 fluorescence divided by fiuorescence of collagenase alone x 100). ICy,'s are
determined from the concentration of inhibitor that gives a signal that is 50% of the

control.



20 0.3 [err]M and 0.03 [err]M Substrate

(Dnp- Pro-%%h%s(%)-Hi s-Ala-Lys(NVA) -NH2) is prepared as for

i nhi bi ti on"d9?® col | agenase (MW-1) and 50 [err]| is addedrimpsposda el |
to give a final assay concentration of 10-[err]M Fluorescence

readi ngs (360 nM excitation; 450 em'_é%?i on) are taken at tine 0 and
every 5 mnutes for 1 hour. 25 I ve controls consist of enzyne
and substrate with no inhibitor and bl anks consi st of substrate only.

derr] s R Bdiard daPtied I kB sOR AR e PrkASE AR ptved

t hen assayedcahcémnaabns:smsw a:oaqm OOGpM afd 0od3 Lmcr|M 0.03 [err]M
0.003 [err]Mand 0.0003 [err]M b G B
| nhi bition of TNF Production infibiton of Ge =&l of the conpounds or

t hedpha_r maceut i Ca"rﬁmblm%ﬂhhﬁsﬁabﬁv&y Is%&ﬂﬁd using tth)dpl?iPtbmﬁa-GiyeCys(Mfe)-
producti o ar

treati ng Of@ﬁ%&@ Lryﬁm)i‘ﬂéf gﬁ&% %4 1 elig{r‘!‘? é"ﬁ%‘?egw'ﬁg 1¥wi ng

invitro huffahadliagenase (MRAIFRH)/ 34918
PCT/ 1 B98/ 00064

Human mononucl ear 7P gelalipase is agivated With IgAMARMA (Roanginerbenyt mmcmcats’&e)

using a one- g4efs ﬁb&@lét 4P aAd % SRS & EQB d fifdl RbAkhtraticn il Bfe BRRYNMICI0RAT
cells were washed three tines in ks bal anced salt solution &HBSS)

wi th dival entm@/gi énmbmare diluteds es; fo& infibitiorp obhurasrs peljagsnase (MIBt1a te givend
I n HBSS t | | 04l t SR

Abbot t Cec‘ftn %h% g%(‘)%‘%%% zemr Heeélf% t§d3§ g ng}%cg'?eém ﬁba%;gﬁgfrom 17
to 24% of th@oﬂmrmaﬂe@ks éommmttnp,lmtq@r epar ati ons. 180[ err] of
t he cell suspensi d‘:‘?&

(Costar). Adgl ti o(r?;h 0 ggn%géﬁ@gfﬁfrﬂg%%gs %%‘l naﬁ%rﬁéﬁ%ﬁ??gﬁﬁo
gave a final and fheﬂ/éﬂ Lmingfte trreals for 4 haurs. condl tions were perforned in
P are: AL 18 b0 Bkl es bBFHRRIoAT Almdf Gddinale (MOPH) | 1€, 02

I ncubat or, plates W?é’re renoved entr
appr oxi mat®e| wresepsitag tarke fess thaped.Alitdht ﬁwmemmrmw are assayedly et| fihalr

TNFa using the, m£9§€ﬁ%%%Mb. 8903”&&;?3);&1 Mat ion to mammal s,

i ncl udi ng humans netalloprotelnases or
the production of tunor necrmmmmgmmm_mmm@ of 15

conventional rout C rall
topically. In gengrr?lggﬁxn o‘? S%ﬁg“}csg‘n%&&kﬂ ?E%LJ Xanen R %ﬁcﬁogtg&ometﬂc
adm ni st er ed assay | gescribedir byt Weirlgasterat artb SPegies  (Weingdrteniebin  arixb uFedir,l knd

25 my/ kg dys\fvgg{rgégotgﬁ ri?:ell\_gs \Agjfgrc\s'e:{e%rgg éollggénﬁgﬁp%aldgﬁchemvmrafw 'y

from abou ver, Sone varl I'n do
necessarily dtees)). depeHyldnmg'sxsn phe teondhipi opeptbhdé]e ssubb'qmet Perfro-lteudalyed.

The e e 2RCARTRERGRACSLa PR TLT AP ol HainhE T S a7 e
conpounds of mhmww%ecmemebemdmmreu‘gened in a wde variety of
different dosage figrng, 10 45NSH Bhusrbhybh Y QRGubLGAR wpSh SRy 2/ Sug OFPoH IS
25 of a 10 mg/ml trypsin stock per 26 ug of stromelysin. The trypsin and stromelysin are
incubated at 37°C for 15 minutes followed by 10 4 of 10 mg/mi soybean trypsin
inhibitor for 10 minutes at 37°C for 10 minutes at 37°C to quench trypsin activity.
Assays are conducted in a total volume of 250 g1 of assay buffer (200 mM
sodium chioride, 50 mM MES, and 10 mM calcium chioride, pH 6.0} in 96-well microliter
30 plates. Activated stromelysin is diluted in assay buffer to 25 yg/ml. Eliman’s reagent
(3-Carboxy-4-nitropheny! disulfide) is made as a 1M stock in dimethyl formamide and
diluted to 5 mM in assay buffer with 50 4 per well yielding at 1 mM final concentration.
10 mM stock solutions of inhibitors are made in dimethyl sulfoxide and diluted

serially in assay buffer such that addition of 50 yL to the appropriate wells yields final



invéntion are present in such dosage forns at concentration |evels ranging
from abouwg%{u‘;}é)% to about 70% by wei ght. For oral
ati on;

adm ni str abl ets containing various excipients such ®CT/IB8/00064

m crocrystalline cellulose, sodiumcitrate, calcium carbonate, dicalcium .
phosphat e and gl yci ne may be enpl oy along with various disintegrants
such as starch (and preferably com™potato or tapioca starch), alginic

acid and certain conplex silicates, 30 together with granul ation binders

| i ke pol yvinyl pyrrolidone crQse, gelation and i Addi tionally,
| ubri cati ng SRHEPRIERtONE P13 ”ﬁg@gs‘mm% ab iy @:"gsg'%ﬂi‘aurw °§US$8?§ &%d
talc are of t@pi@ed in&fplicdtel Or tabletting purposes. Solid conpositions of a
simlar type may al so be er‘r}f)lo ed as fillers in e,Iatigca sul

u

preferred materi 2 300 mM dimethyl sulfoxide slock sriutier &f thedPeRiide sypstmat '?)F’ﬁ:‘%é‘l’k

sugar as wel i | o e well
PCT/I898/Oootéi%smlbl|Hr&s£§vﬁ.ﬁfé|'aﬁd‘ﬂ@ﬁ%ylsmmatedm&ﬁﬁmll o each well to

-35-
pol yet hyl%negivs §dioalsconpprtrating é duaMsiuhsante: FHankeransist ef the; R?t'gf SuBEAS ed
for oral and@ﬁé?i‘é?eﬁ&éﬁt%lhoﬁthﬁe dynYE ProduadbeititioRasiforiiied argbsng h

vari ous sweetening or _ftlavoring agents, coloring matter or dyes, and,
i f so desi r esth aMdleduiariDryices diVorax piate regdafendi ng agents as wel |, toget her

w th such di luents as. Nl Gro deloHRiit nfHEBMINS Manmer &L Yo Collaglriiz! | 1 and

various |ike combifations thereof. Int case of animals, They are
advant ageousl y contained in an ani inhibitiorcof MMPe13 nki ng water in a

cone et 9L, L e, R 161 o o 8 oy

For parenteral adm nistra | ntraperitoneal’, subcutaneous
and i nt mesosric asetats} jord .Sshaurs,|ad 37 A @nd dbdibrtedbioA00dng/omt in assay duffer{S0

| ngredi ent | AiSnaLHY7 Bl Sdh@bodtih ohiBhud, s cBlciin ERBHEE LM RO BRBHAY] O
the present 1 nvention Th either sesame or peanut ol l’ of In aqueous
propyl ene gl §.02% brijy DwentyHive yictolitdtscofdjlutastisnzyoieuisi asided per wallhefia 86 well

sui tably adi ustefl AL buL L et AL Bl diPhats @la fla RO AL B3LSTb) B3 %aiioh

necessary and tn irst rendered i sotonic. ese aqueous
sol ut i ong5ar ef inhibitosand sulistraierto rgivecen el conpenttation ipthepassay of TOR md/ink

solutions are suitabl or intraarti,cular, 1 Lntr I

subcut aneous i nj ei@f’gﬁs{?ﬁgﬁggﬁé q‘ﬂ'éh%*oéﬁgfea&‘lasg uél‘"‘?‘a I%%&'g&a& and then
sol uti ons unditrted tireraissay boffedidsi perstheSnhibieh dilutian cschpiniesiioe dnHibyitien ah disiman
phar maceut i cal t I ques wel |- known to those skilled i.n t.he e n
the case of Sriiaggnase z@%()ﬁnd wenty-ﬁvgemtcﬁcg{\%{ﬁn? nF%%“eFEB‘J’?'ﬂ'PPQME&%h W or
subcut aneoustripliédte t® fhagnictofivert siaef Thbdinal dbntentrations in the asgakaredidyM, SuM,

advant aggqQus L2t [ kg/ day given in a single dose or up to 20 3
di vi ded ggseé‘%ﬂq‘d' am‘Po'w'“mgThe present invention is illustrated by the

]ICE;)(JA :\/(I:)’\I/_MEn% exanpl Sgubbttﬁte (Dnp-BrorCHa-GlyrCstMe)-His-Ala-Ly$ (NMA)eNH)) issprepaned al for
4R) - 1- (4- Vet AR S wman poflagrnase MMB: 1) and A0+ isiadded s sorh wsll inpive pfinal,
25 carboxyl aésayCbonduntration @ 19e yiy dIFedtbeddnds readings ((850 nMoexitation; r450,

cold (-78 [ e[ertnllss)aons) %lreu Ealkgrrml a? Iimg ZORgr{dz évbe%%%i%%g %ernthxr?m no-
25 Positive controls consist of enzyme and substrate with no inhibitor and blanks
consist of substrate only.

ICq.'s are determined as per inhibition of human collagenase (MMP-1). If IC's
are reported to be less than 0.03 yM, inhibitors are then assayed at final concentrations
of 0.3 M, 0.03 yM, 0.003 uM and 0.0003 pM.

30 ; Inhibition of TNF Production
* The ability of the compounds or the pharmaceutically acceptable saits thereof
to inhibit the production of TNF and, consequently, demonstrate their effectiveness for

treating diseases involving the production of TNF is shown by the following in vitro

assay:



pentanedioic acid 1-tert-butyl ester 5-methyl ester (5.6g, 15.9 mmol),
prepared as - described in J. Og. Chem, 55, 1711-1721 (1990) and J.
Med. ChemWO38/34918._ g5 (1996), in 30 nL of tetrahydrof upgRmesecagsed
lithiumbis(trimethylsilyl)amde (40 niL, 1 Min 30 tetrahydrofuran, 39.8
mmol ). The resulting m xture was stirred for 1 hour at-45 [err]C and '
then recooled to -78 [err]C. Allyl brom é#-(5.2 nL, 63.7 nmol) was then
added. After 2 hours the reaction was quenched by the addition of 1 M
aqueous hydrogen chl oride at -78 [err]C. The m xture was then
extracted with di éumdn sohenuciadrecas wire dsblatet droan lanti-coagulategyhumpnziged
PCT/ | B98/ 00064.

extracts wer SSRASLNS-SiPER ﬁcgl} hypaaye § e?ﬁghorﬁ tx ur'g“‘a (2) -cil'rr‘? it ngsté?la%oglllsuvrvr?m
sul fate. Aft evashed tHreé timas iiro Manksibalammedgaitagoiution dHBSS)aWMI divatentcations apdude

d f | 1
D byl ace: at EesRand ta 8 danally 58 200 0% o BEBRS cBRRniAG 1% BA. “bittrehtial
benzyl oxycsar lBotNts alBterminednt mmmalnynmmbr indicated 3hatanondoytest er .

5 s, was _hu ed hrouhas rred ld (-78 [err] O

sol utlon of (?'ﬁgegl'\'}mﬁ 171 °%%L’%?fl p lote ‘é?qﬁﬂih?ﬁgﬁ? °5Fr’i no- pent anedi oi ¢

ié"i 1- Eﬁrt Ib;Jt ylt h1®|§}196f tﬁﬁlrﬂﬂ”'&ddspeﬁaﬁ wes. ﬂlquotad igto e Dbotiom )gsmemamm of
nmet hanol / ne y ene, ¢ ride n

bl ue col or péPestatleddditiops BBWB%@‘%%‘#%&HWWE@‘% ﬁ?%‘f?é‘ﬁa}‘ 9535? ﬂiﬁpﬂln

;Jntl I tthe bl uagﬁ%owdmﬁfk et e&ﬁn‘ﬂ;ﬁ Wwovel perforned Iatriptichte.o Aimldgrfgur _!'Ia_?]ur

enperature an i me . sul fide was adde e

m xture wis daqubatien 139, 373 HBLRR b m‘d'% ?&W%f"ﬁ%t%ﬁ/l"@ﬁ% remoXpd fd ang

washed with Jegﬂ(msb&pga rﬁﬁdﬂeuratapgsrbsasﬁaay 250 x g) BAd fita supethdtirds Pénbuedeandas

dried over sodiumsulfate. Filtration and concentration of t he

filtrate prowsseed eRINEY usingshaR&R BUSAMR I ne- 1, 2, 4-tricarboxylic acid 1

-benzyl ester Fot-ddmithisatio toohbPmets, WdBINg Reanhs,d6r theqhﬁaitloﬂ ick matd ch
was used in the subsequent step 15 Wi thout purification. JI' A*z
el y

m xture of (zn@ts@apretqm@ﬁ%w theperpAestion. of tumor_pecresis RN (NRc A

ester 15 2- éo%%nttaﬁawou%%tn%y e tﬁ%Méludiﬁé Sfall¥ Mté}anyla}m&omty) wgul-.em%
pal | adi um on carbon (500 et h was shaE nder a

45 psi at nosphecempoung gt @g%wvgg%om Wil b° adm'm'sw?fba V %RM@( §9°s

(5R 2Ry i Do AOBCHhBIsUBjeRE td B Zﬂz tefdll SO
(2R 4R) - pi peri di ﬁéewlggguﬂ?lgﬁggzé ﬁg?:ﬂg:%l 09“?8'9 } e4fea Wdi?

tert-butyl ester q[ﬁs es er
as |ight P@@F@Qﬂ)ﬂvftﬂm abatt OB dRS k. nHeweveE,, 5IBg TRt %‘? é’b g%
further purify %agw@ qeeyr dey %rﬂ'}m o me%ogag.aﬁ%%eggbﬂc(&.&geﬁsatsa o perka Of
ne-

(2R 4R) - pi peri I C ac butyl ester 4-nethyl
ester (2.20g, res.aonsnbfmnadanmswt@mwu, inrRneyent, gletaminedhe appispyiate d°sei’97ﬂm nL
of net hyl ene &b%n added 4-net hoxy- benzenesul fonyt chloride (2.3 g,
25 11.1 m‘rnl§i ure was warmed to ambient tenperature and stirred

for 4 hours. Tthle cpar@oundm ofidke dnventivre ¢am\bet Adminiriered dn & wide, Mesisdy of

S oo ST Batdorps. e, MR NbRRRRS ol ot tRs

M xture was dnventiopveze psasdntimssich dasage fafrosat qoncentration tevelscranging from about
25 5.0% to about 70% by weight.

For oral administration, tablets containing various excipients such as
microcrystalline cellulose, sodium citrate, calcium carbonate, dicalcium phosphate and
glycine may be employed along with various disintegrants such as starch {(and
preferably com, potato or tapioca starch), alginic acid and certain complex silicates,

30 togetherwith granulation binders like polyvinylpymrrolidone, sucrose, gelation and acacia.
Additionally, lubricating agents such as magnesium stearate, sodium lauryl sulfate and
talc are often very useful for tabletting purposes. Solid compositions of a similar type
may also be employed as fillers in gelatin capsules; preferred materials in this

connection also include lactose or milk sugar as well as high molecular weight



concentration of the filtrate, the resulting crude product was purified by
silica gew@0s/34l8 omat ography (elution with 3:8 ethyl aceta to
provide (2R 4R)-1-(4 rp‘?ﬁ%ﬁ&ﬁﬁ)

met hoxy- benzenesul f onyl ) - plperldlne 2,4-dicarboxylic acid 2-tert-butyl
ester 4-nethyl ester. ) 083534918

PCT/ | B98/ 00064 - 37- (e)
To a stirred, cold (0 [err]C) solution of (2R 4R -1

- (4- et hOXyFBﬁ}Bﬂ-@%& ifcm/ | When aquabwmsiieﬁgaas én@vbf:amwblccesasa for oral
2-tert-but ester 4-nethyl ester (4.4 Wn 30 nL of

net hyl ene CHF’BWP'ﬂEa“Rﬂs tf&ue@terel'ogwéw&f "’HY P? &Smﬁ'@ét yangug) swefieaing ahe
m xture was ﬂﬁ&dffngoggérﬂé dolBAY n?étté? Jreﬂ'idsc ahad iff 86 deshedlr emulsifng! &itd/or

tenperature ncentration rovid

(2R, 4R) - 1- ( suspansing agenty as wall| ﬁmeyvﬁhpsespmﬂmaa-water ethangl: RERyiene aci d
4-met hyl ge ﬁffco! Wc%n?h W%ﬁgﬂhkacéﬁ ?rﬁs?ﬂﬂ%@? IR4FP cadd SUimals, they are

purificatio stlrre on of

(2R 4R) - 1- (Mmthmxsweommetmauppépr diimidngewater Inacene@n‘t@@gyloté- aci d
4- et hyl b | hyd I 10 hyd hl d
(2rni5 é 13%§6°n$?§l’3 P #P’%W&’ %ee?gywymr_oxgaagn Rﬁol) nas gggedorl ©
benzotri azoI 1 ﬁmpmm(mmmbammmmmmmmmmmpmmme
6.0 g,

gtl rrgd for %?zf vﬁ'c‘)%‘?g;{?é%'ﬁg{enwie%leus%m' ‘\%é? °l thJ %Sa{eg%% Eshd%gag:étbg and

washed Wit h Sblwmqm@md@mgmmpoundodﬂ tbalptesenaqmeotjm smablthm tnaamdaonat e,

F T tor ed.” amaspRCAPOHiF B4y Broffiend GhiE8, B be atheldVRHD TheByfils biitions
purified by shblidche geaitatsty ragiusteat) ang bufféred braferablytdt & EHef lppeetér than 8, if

t hyt hl d
(SR SRS b dsereany eng thesbic GRent frst reogeren dsetanies TPPRR,pRYoRS sl iann are
4- car ngyl : éeuagbld mmbhj&usersjbﬁfonq&rﬁoswl Thé eissciuftionsl are suitable(fopintraafticuer,
stirre err

| yt
(2R 4R) -2 bdnt N % Iugar\egumtgjm pygoses. The preparation of all these
be nlz)enes ul B csbwn):na upe?n sgerne cénmds?f Yéadily aewnﬂ%hbdd b?/ etdndard éhﬂn@.ced dical
nmo in 1 1 ano t.er, wa e i thium r oxi
rrt)nohydratetmhr%cl Wﬂ”fﬂ?ﬂ‘f") skiled' u?&ﬂ? ﬁ'&ggﬁﬁf’ Y CQ"W(?H%S
before Anberdfantt&; d\dhi:ls?eged &silfalr’nf Ll(sﬁﬁl or\Bbcitithedusiyat dgsaga levélb ofraboutdsy t he
m xture was [filter n e filtra trated t Llve (2R 4R
benzyl oxye B ERTPRAIEN. HOERIEEFONRN DB TOMGIGRY SMsBin ar il S8 BB oaci
d, whi ch &b 3naigidedaidsbg) t he subsequent reaction wi thout purification.
2% o ggnth Of(;,'c r{m%%'t ‘#v'eﬁt?%f Hly%g’ed by the following examples, but it is not limited
benzenesul f ap\the dublailetHefédte- 4- caboxylic acid (500 ng, 1.11 nmol),

tert- but yl oxycar bonyl pi perazi ne &226 ng, 1.21 mol), and
triethylamne (0.47 nm_, 3.33 added

benzotri azol V1 AREV4- hat e
(535 m, 1. gi*r;_;‘r?&_f,gi-ﬂ%ﬁrf% { %ﬁ&ﬂ@%@%@e s e@ﬁ%ﬁg@h@ﬁmﬁ@g
carbo

xylic acid hydroxyamide hydrochioride

(8) To a stired, cold (-78 °C) solution of (2R)-2-benzyloxycarbonylamino-
pentanedioic acid 1-tert-butyl ester 5-methyl ester (5.6g, 15.9 mmol), prepared as
described in J. Org. Chem., 55, 1711-1721 (1890) and J. Med. Chem., 39, 73-85 (1996},
in 30 mL of tetrahydrofuran was added lithium bis(trimethyisilyl)amide (40 mL, 1 M in
30 tetrahydrofuran, 38.8 mmol). The resuiting mixture was stirred for 1 hour at-45 °C and
then recooled to -78 °C. Allyl bromide (5.2 mL, 63.7 mmol) was then added. After 2
hours the reaction was quenched by the addition of 1 M aqueous hydrogen chloride
at -78 °C. The mixture was then extracted with diethyl ether. The combined ethereal



mxture was stirred for 24 hours. The mixture was diluted with et hyl

acetate and washed with 1 M aqueous hydrogen chl oride, aqueous sodi um
bi'car bonat¥80 98311 i ne. WO 98/ 34918 PCT/IB98/00064

PCT/ 1 B98/ 00064 - - 38- “The
organic m xture was dri ed over magnesi umsulfate, filtered, and the
filtrate was concentrated. The cru residue was purified by silica gel
chr omat ography (el ution with 2% nmet hanol in nmethylene chloride) to

de (2 2- benzy| B
?LO\r/r{et Povy BETAES I MRHIgH P O AP e FUrau Feck YRS SO5Im SMIRA TSR, 1

acid tert- fitratidH dhd e&ﬁ&rntraﬁoraopmbcwaeéaahs ehidé. product wesi purifiedibyt silica g

2R 4R)-4-[2-b | b | t hoxy- b
b1 per | i ne. aOTHAGIGPTY. (HHen oy £ Sl SR P e dorRPYUR Jea Rl el 500
ng, 0.81 mMplpzy ;oxya@agfiéxmef&ah%wmm@@rtwmm&&tmmeaﬁ) in 10 nL of

nmet hanol was shakéen under psi atnosphére of hydrogen gas for 1.5

10U et By S e M e ot  SPRGE Wi 18P ok b e -
benzenesul f aly}lZ)bepzydexycdmwylAmw -paanddigic peiddzteridutd esteb Eemthﬂ ester (5.0

L%Legﬂte%!t g i%g\mff‘ﬂ&ﬂ’%‘ﬁm é{@%ﬁhﬁ%f[:ﬂaﬁ%&%l‘éﬁédtﬁﬁggbch orlﬁceﬂgas

was bubbl edatidnmtioh biiealot p@ﬁméd ] Nitrogeh ghs evas dfier( ARbI&y thteugh the solution

per avi ne. | Sri3Re blersiasidearied 8 popipyraclubeta S maafil A ) 1,

M nut es.10Af tihethyl safidi (2.8M6l, 3.83 mmal) was Ridted. Themikturewas aﬂmddorrmmrat ed

Egalro[)g\rlliyld)e éﬁlﬁ@?@%iﬁ 37 WWPCQ‘EWﬁ%%y‘M Xegus4sc§f8'd’5 e as

a col orl essphré, dhd B TixtRewhs dibd aterastiiLen isalfats. esmrutenc&mmmentranon of

oo ey Ralbtnpgida bS] Shaod ppabing TGS T Moy

H, 8.84 ( b&rteri-bb‘)yi e?ter7 @-n(éﬂ@l eteHas 4 clear oil, wiic®wag uSedtin theknﬁ@edtmht s@pH, J

8.9, 2.9 , 2 (bs, 1 H, 3.80 (s, 3 H, 3.80-3.20 (m
304(m154m1°2*9\€'ﬁ(=ﬂ9°n1H) 1.79 (bd, 1 H J =13.5 Hz), 152(bd 1H J
= 12.6 Hz), 1.32 (m 1 H 1.14 (m 1H).

Exanple 2 2§ - Amixture (:Q(Rﬁm@&n@tﬁo;(wpupMQpﬁmgypopyl@mmgb@enm ester
-sul f 1] - 2- |
ezrer onyl] %-tQQ(@WX%tgg Wt ester (4.85 éﬁﬁsgﬁu{g\;og%né 2 62/ SENiuhforR At oR B00Y
(2R, 4R) - pi pend)dn 100 Mllefitianchwry shakenaintiep auspsi ghmogphere of hydegsen gesdes hy|

t 920 ,
. of ot hyll ey SRBa Rt flsEhd AT R sl fitfate Wl Ehberiiteto
3- (4- f | (BSr opprevide (2R 4R) epiparisini-2, sQlicasheixylinndid eterbbutiester 4opetyl estarasiighl ) in

vas st rr o PAFA B WD YRS MBHE b RbbhGRR ptop vl {IRPRC B caf? m X e

(d) To a stitred, cold (0 °C) solution of (2R,4R)-piperidine-2,4-dicarboxylic acid 2-
tert-butyl ester 4-methyl ester (2.7 g, 11.1 mmol) and triethylamine (4.6 mi, 33.3 mmol)
in 30 mL of methylene chioride was added 4-methoxy-benzenesulfonyt chloride (2.3 g,

25 11.1 mmol). The mixture was warmed to ambient temperature and stirred for 4 hours.
The reaction was quenched by the addition of aqueous ammonium chioride and the
mixture was extracted with sthyl acetate. The combined organic extracts were washed
with brine, and the organic mixture was dried over sodium sulfate. After filtration and
concentration of the filtrate, the resuiting crude product was purified by silica gel

30 .chroma;tography (elution with 3:8 ethyl acetate/hexanes) to provide (2R,4R)-1-(4-
methoxy-benzenesutfonyl)-piperidine-2,4-dicarboxylic acid 2-tert-butyl ester 4-methyl
ester. :
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di | uted w’c\?g’q)gﬁ‘wr%f of 1 N hydrochloric acid and 20 nL of netRyT/B8/00064

chloride. The organic | ayer was renoved and washed with brine and dried
over sodium sul fate. Filtration and goncentration of the filtrate gave
2.8 g of a yellowoil, which was purifie by flash chromat ography (3:2

hexanes/ et hyl acetate elution) to give 1.15 g (2R 4R)-1-[3- 5

T _ A onane. 1 - -2 gL . o
5-tert- but yllobor £ 8 shaeon 0P RAe? o UAIBPFIErinpisaRmsns AR,
stirred, colgipdridifes2 #ddartsuxylis a2 ér-butyl ester 4-methyl ester (4.4 g, 10.6 mmol) in 30

(2R, 4R)-1-[ 3- (4-fl upr.ophepoxy) - pr.o e- 1= . . ; .

sul f onyl ] - pifpledt d\“%gy‘?'?ﬁﬁg'i"{?é% B‘g“iyg‘f%dai? 4nb, of Gffuoreacetic acid dropwise, | The

efst ter_ 1£|1 15 ,gix%u?e was aﬁrfe_lqﬁ*okl‘i holid atrio oC amd litlyr: amymm jetetemperattrel 0 i
0 ri fluroacetic acid. e, r s all quwe " g

t enper ?t fe Qgﬁﬁg’%’ﬁifg UV&@%?@#& ﬁ%ﬁ;&?ﬁ:ﬁg ﬁﬁb?:%ﬁ%%ﬁ;éd in
vacuo to giy id ALrH 4 Rihi batysequent step

pr opane- 1-suclﬁf_ony[ - pi p%ri di ng- 2, 4-di c'ar boxylic acid 4-nmethyl ester as a
orange sol i dpurification. (¢) To a stirred solution of

(2R 4R) - 1-[3-(4-fl uor ophe_noxy) - propane- 1-sul f onyl | - o

pi peri di ne- 2f)4- di Tambstimedi solutiohdof42RARIIH4dpetbexy-Deraengsulionyl)-pipending2.4 ni

of met hyl ene,15, chlorid d Il &t hyl agi 0 Ml dFHEh d

o benzy%lhydr?fﬁvpgﬁxnﬁe ackd” Mﬁ%&gc %¢ i(g'g %135‘%%@9’2'4 %P)Zyﬂig{ anb%rgﬁta

t enper at Wb e KyRRogreondedR. 15T 1BIEmmeduand tripthylamine ¢5.15 mbn36.Qamol aasqdded

benzotri azol - 1-vl oxy-fri I et h I '

hexaf | uor oph gﬁh%xkﬂvik%gfst@“g%b%@%%%%m eoRRR R PP 15 16

h? ur1SN hydr gchl o)r ?tcmggkﬂgaim(ﬂn g‘ﬁ'reres?metg i Uasvtatrr@ﬂ fQItQﬁdhwf_Fh %ygir_

0 . . .

s« oveq Bien e L A e f B T R

X) . e conbthefde eg@eods o

sodi um carbonate (.1 x) .and_.bri ne X T [ [ '

(sodi um 381 5\“85‘?&??‘1 %‘@F@dﬁ"%ﬂ‘g irffdng ftepiad ESnfrateR) the Wiid esfifte was

Pulr ificati Onﬁﬁlﬁﬁéchﬁ/ smi.a gev'bmmao/ hgraﬂ:ﬂa;owuﬂeaimmebyfdmm iotmethyieng chiorige)
tin it 1:1. et t at n ' 1 . et

(SR 4R 2. et piasidp PRSP et epam ARSI otk barsibsSiinyi) piperidine-

sul fonyl ] - pi peri di ne-4-carboxylic acid nethyl ester as a clear oil.
(d) A mi xt drearksixylic acid methyl ester as a coloriess solid.

(2R, 4R) - 2- benzyl oxycar banoyl - 1- [ 3- (4-f | uor ophenoxy) - pr opane- 1-
sul fonyl | - pi pgr i dimeexstired ebiax P Cyselotiah ofd2RWR)-2beazylyc@bamoyit 1 Hmetaxy- and

200 ny of 5% | adi um on bari um sul f ' t l;
shaken | A% baprensBRterahrposhertarbok i pbl el fetalle £ FB B n ¥OTL
hour S-[ Th]e Cat Iec.hyﬁ?m?mmmeed gadb?d Immum hycregige muihohydratei (1:8.g, ¢3ntmoigFhey
0.45 [err]mnylon filter the filtrate oncent.r '
050 g | of Msengs et oA 2aer bRRETARPFTTR GRRGRNI0E By os adfla. HnsP

15 minutes, the mixture was filtered and the filtrate was concentrated to give (2R,4R)-2-

benzyloxycarbamoyl-1-(4-methoxy-benzenesu!fbnyl)-piperidine#carboxylicacid,which

25 was used in the subsequent reaction without purification.

(h) To a stired solution of (2R,4R)-2-benzyloxycarbamoyi-1-(4-methoxy-
benzenesulionyl)-piperidine-4-carboxylic acid (500 mg, 1.11 mmol), tert-
butyloxycarbony! piperazine (226 mg, 1.21 mmol), and triethylamine (0.47 mL, 3.33
mmo!) was added benzotriazol-1-yloxy-tris(dimethylamino)phosphonium
30 hexafluorophosphate (535 mg, 1.21 mmol) at ambient temperature. The resulting
mixture was stired for 24 hours. The rﬁixture was diluted with ethyl acetate and
washed with 1 M aqueous hydrogen chioride, aqueous sodium bicarbonate, and brine.
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hydr oxyca™MA&3491®i peri di ne- 4-carboxylic acid nmethyl ester agrapsicb& foam
VS (at nospheric pressure chem cal ionization) acidic node, 417 (M1);

"H NMR (400 MHz, CDCl[err]) [err] 6.94-6.97 (m 2H), 6.80-6.83 (m 2H)',

4.56 (s, 1H), 4.03 (t, 2 H J = 5.3 Hz) [ 38- 3.83 (d, 1 H J = 12.9 Hz),
3.68 (s, 3H), 3.15-3.28 (m 3H), 2.76 (t, 1 H J = 11.5 Hz), 5 2.54 (d, 1
HJ = 13.5 Hz), 2.26 (d, 2HJ—59H2)202(m1HJ—130Hz)
1.73- Thédr§anic lmkt).lre Wwab Gridd 6%er( mrpgnesm)m sulfate, filtered, and the filtrate was

Ex le 3 ARG
- sﬁm‘ooﬁyl ]- f°ﬂ§%ﬂ“&§/%agé regldul S‘F‘Lﬁ} "ﬁl ne- %@g%& e ac?%ﬂy &elutlon
To a stirredyith@¥% d»e(remban nie@ylmlchlcndq) tofprovide (2_3,4__)-4—{2-benzyloxycarbamoyl-1—

(2R 4R) - 1-] &mflu heno rb{pro d tort-
sul f onyl )-Zelﬁ' t Fa/ nr?é???%&&ﬁ"ggpm)?lpﬂagnggl r'1'§7|°°ést8r (400
mg, 0.96 5 butyhester aBﬁxEDldiﬂBSﬁEoWd met hanol / wat er - m xture (10 1) was added

| it hi um hydroxi de rmnohydrate (120 ng, 2.88 mml). After 3 hours at O
[err]C, prer(pnsedA g&t, _¥4.[2.bémw>éyb&s af@i- 1) {4rhethaXy-beszendd edtfonil) e
m xture was Tilter

'trate was 15 concentrat ed to 9081emm3)

of (2R 4R)- pnﬁmwca&mﬂhepweﬁrwhwmlq acig tert-Bufyl gstes (500 mg
hydr oxycar barayde NaRglibdlioR%: uﬁ@uhﬁ%ﬁﬁg@?l On%arﬁL%f Wofﬂ%@hzﬁ@n under

(at nospheric pressure chem cal ioni acidic node, 403 (M1),
Exanple 4 a 40 psi atmaﬂ;hsﬂ; ofl hydrogen gas for 1.5 hours. Filtration through nylon and

4-(4-F )
L4 (bl SRR bt R HARS MR tom a4l RKYE SR oy u-methoxy
4- (4-Fl uor o- uammyemhypylbppmmwhww-pmm@d-cwsoxsdtesc@mﬁjbum ester as
The titled d of, t

_ th:t hesgrl g%ﬁ '°ﬁg%§§%r§ﬁgnu5| ng%he%ﬁ%&%ﬁﬁum &Wpaﬁﬁaﬁgﬁus ©
Exanple 5 25

-[4-(4-F uor@benzwgﬁgfn Béﬂmmbfedzmwcﬁm%@b&%”@“ of (2R.4R)4-
pi peri di ne- 4paaydeenychitaniyl-tl(4-mibE Monyi)-pnpendane%arb’ﬂnql]—ptpb@ed-
Geseri bedSi oRRaRecs BELDT hg &ﬁ?gﬁs. & rarush foF b fAlAZs." Aner an addifibna

- [ 4- (4- Fl uor gp bguté ing - RSdrenaas| tomdenkrated to prowde (2R, 4R)-1-(4-methoxy-
2-hydroxycar ggrgrzt)e%;xﬂfo%?/ls-h'%tggra%ngg[cg% l II)(-:i.'.'lf;iecndd ner-?-cargo lgta%ard hydroxyamide

hydrochloride as a coloriess solid: Mass spectrum (atmospheric pressure chemical
ionization; basic mode) m/z (M+H) 427, 366; 'H NMR (dimethy! sulfoxide-d,, 400 MHz,
20 ppm) S 10.70 (bd, 1 H, J = 2.7 Hz), 8.06 (bs, 2 H), 8.84 (bs, 1 H), 7.70 (dd, 2 H, J =
8.9,2.9 Hz), 7.06 (dd, 2 H, J = 8.8, 2.9 Hz), 4.42 (bs, 1 H), 3.80 (s, 3 H), 3.80-3.20 (m,
6 H), 3.04 (m. 4 H),2.76 (m, 1 H), 1.79 (bd, 1 H, J = 13,5 Hz), 1.52 (bd, 1 H, J = 12.6

Hz), 1.32 (m, 1 H) 1.14 {(m 1H).

Example 2
25 (2R,4R)-1-13-(4-Fluorophenoxy)-propane-1-sulfonylj-2-hydroxycarbamo i-

piperidine-d-carboxylic acid methyl ester

(a) To astirred solution of (2R,4R)-piperidine-2,4-dicarboxylic acid 2-{ert-butyl

ester 4-methyi ester (820 mg, 3.78 mmol) and tristhylamine (1.58ml, 11.3 mmol) in 10

mL of methylene chloride was added a solution of 3-(4-fluorophenoxy)-propane-i-

30 sulfonyl chloride (1.05 g, 4.16 mmol) in 2 mL of methylene chloride under a nitrogen
atmosphere. The mixture was stirred for 16 hours at ambient temperature (22 °C), then
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Exanpl e 6 PCT/IB98/00064
2R, 3S- (1- 4- (4- Fl uor obenzyl oXy) benzenesul fonyl ] - 2- hydr oxvcar banoyl -

pi peridin-3-yl]-carbam c acid |sopropyl esder (a) To a

stirred, cold (O [err]C) solution of the knowmm (Agam, C.; Hanon, L; 5
Kadouri - Puchot, C.; Le Guen, V J. Org Chem 1996, 61, 5736-5742)

4S- 4a, 9a, 9 h ' i .
eYn 2 22%hteg ity 0 P of 1 N fiochfehip Bl o 0! pf mithylens chpride, The |
100 nL of tetqrgmydhyfsum removed éad \Q&Qﬁdmﬂobmanddmdemaraodwm sulfate.

hydrochl ori c ' f LUt I .

i yness. - the FEein s SnsBriBdii St nd AR i R 4 BT p SEIRSFEY b Bttt i
was 10 sti r roydiasltochramatography{82 hrexanagethyragetatd dlaticing tb give 1.15@r{2R 48w 1-[3-
rinsed wt et a | f

Two grans g(;f %’ﬁ?ﬁ%’o “&/{ﬂo%ﬁngéﬁ% ﬁw ﬁ’ﬁ‘fé‘g}?% o?d%a%%ﬁﬂ‘ (r&(%'c °t\éﬂ'bé'%g§$é'l and
heat ed at ref4Lmnthfyb§st€r dfmsresyelldveoilri xt ure was cooled to O[err] C and
neutralized with 3 N sodi um hydr oxi de and concentrated in vacuo. The

resulting solipds W& &stled, %H%%dt%&%ﬂéﬁﬁj-%[@-@ﬂd@éﬁﬁ&&x@{ &Bﬁﬁn@-145

[err]mnylonfllter The filtrate oncentrated to aﬁty | ow ol |
e

whi ch was pursufferd]- myenﬁl@gﬁmmbgm%tmw| ester 4-methyd eptep (1.15 g, 2.5
hexanes/ et hylmﬁeﬁt.ﬁ% Rm.té? methf laﬁ&fchfadas &JBeQi ﬁnﬁjogf Hurdbeé tfasacr.%oxﬁ

4a, 9a, 9aa4| - 0X0- 4- phenyl - oct ahydr o- pyri oxazl ne-9-ca
acid as 10 mixturewsspliewed wagm to am le('bt)ampernmra (22 PE} evprd§ihprs Thefmixture

[ 4S-4a, 9a, 9a |

pyrido[ 2, 1-c] % Qﬁeég?%g? _vag\?c{) éﬂ&gg_lgcrlng OfSCéléderT&Z ?Oé%ﬂomphaﬁ% of
benzene was a!ll‘qwet‘r-svdidwﬂmmdmeﬂ.Qﬁlmtbolelmldmﬁhgfhﬂrﬁ@teﬂ|aplﬂewr19h@9ﬁ!dloryI
azide (0.44 nL, 2.06 nmol) at 22 [err] C under a nitrogen atnosphere. The

m xt;Jre \g/afs (c) 2 Sltd e @tred sdiitioar 6 RRa _)-ﬁmﬂu&@ﬁ\eaagy rob%sdt-t%uﬁ&fyiﬁo
m nut es er or S a e
Tt ona - SORIE DA eartryia A Aty sstos 70 mha. Srmimct it § o rasthplene,

concentr at®d dhibridacwas ablded ItRethglaminka$1.0 akeN7 mehfbl)eéﬂi‘d"O-benzyltﬁﬂﬁi)@Iaﬁuﬁ&d

aqucons. sodi IVEERERBRATE e mTaY oAb et amperehy (2 bEL Ta Padepeln

sul fate), fildoMilesh ant t Bedéd | tHe&ithﬁ&%l-ﬁCylsﬁjlirfﬁalﬁfhthflahﬁﬁmhﬁbﬁoum ow
resi due was 30 urified b | ash ghromat o) a& eIutlng with 3.1
exanes! o nyi neretizpeSsppat 078, 5By Gomel G e micirs WalstifedYor 16 hours

[ 4S- 4a, 9a, 9aa)ddbr amdg[dawmwépmﬁé SRRt Wad ildted wWith[2b, Al @K AN Rydtodhibric’

carbam c acid i sopropyl ester as white sol.id.
20 acid and 25 mL of ethyi acetate. The organic layer was removed and the aqueous layer

was extracted with ethyl acetate (2 x}. The combined organic layers were washed with
saturated aqueous sodium carbonate (1 x) and brine (1 x}. The organic layer was dried
(sodium sulfate), filtered, and the filtrate was concentrated in vacuo. Purification of the
viscous yellow residue by flash chromatography (eluting with 1:1 ethyl acetate/hexanes)
25 gave 810 mg of (2RB,4B)-2-benzyloxycarbamoyi-1-[3-(4-flucrophenoxy)-propane-1-
sulfonyl]-piperidine<4-carboxylic acid methyl ester as a clear oil.

(d) A mixture of (25,4_8_)—2-benzyloxycarbamoyl-1-[3—(44ﬂuorophenoxy)-propane-1-
sulfonyl]-piperidine4-carboxylic acid methyl ester (800 mg, 1.57 mmol) and 200 mg of
5% palladium on barium suifate in 15 mL of methanol was shaken in a Parr apparatus
30 under a 40 psi hydrogen gas atmosphere for 2 hours. The catalyst was removed by
passage of the mixture through a 0.45 ym nylon filter and the filtrate was concentrated
to give 680 mg of (2R,4R)-1-[3-(4-fluorophenoxy)-propane-1-sulfonyl]-2-
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(c) A miYPIBYB [ 4S 4a, 9a, 9aa] (1- 0x0- 4- phenyl - oct ahydr o- POTITEE/@0ds
c][1, 4] oxazin-9-yl)-carbam c acid isopropyl ester (900 ng , 2.71 nmmol) and
20% pal I adi um hydroxi de on carbon (920 ng) in 77 mL of ethanol/water
(10:1) was shaken in a Parr apparatd’so‘under a 45 psi hydrogen gas

at nrosphere for 72 hours. 5 The catalyst was renoved by passage of the

mxturethrougha045[err]mnylonfllter r] the filtrate, was
concent r at ed hyarogycasbemeypipasdinerd-catoaxylic acld methy oster s 'a Whita"foar: MS

| S 0Pr 0POXY Car B AL Ste NP 4B 1 AERPAIE ol 17001 4 SR 40D MAE;

229 (M1). d) a stirred solution o

2R 35 3- | sopIRRINEEBHE |(M@,§a%ﬁ%m@m4$(s.kﬁhﬂ&ﬁwu%_airﬁ?m ng,
1.39 mol) t lor 2 ik of Byl &M g 58
m., 4.17 mm:'&)é?3 @LI M&Eﬁﬁ ?F&%rs 3%%16‘6%“9 e%glfangsul foni‘z?
chlori de (6@.5%d, 153 =|='('r1615)?'*2).ﬂ§! & (d, 2 hd ¥ 8.9:412)0202 éni 1 B, d 1k 18042)r B73-
was partione @xvep I ric acid and ethyl acetate. The organic
| ayer ngsﬁl’e E?Jﬁa%d'b&g tﬁn th brine and dried over sodiumsulfate.
Filtration and concentratlon of tpe fllltéate gave 480 ng of crude

2R, 3S- 1- [ 4- (4-fl uor obenzyl oxy) - 15 Example 9

benzenesul f onyl ] - 3-i sopropoxycar bonyl ani no- pi per| dllne 2- cargoxyl ic acid as

a |light yel | d@R:AR)1+13-(4-Fluorophenoxv}-propaneri g xygarbzmayly ] O)
sol uti on of %éﬁqlggﬁﬂk#ﬁgc(a@ﬁ : : , .
fl uor obenzyl - 3-i sopr opoxycar bonyl am no- pi peri di ne- 2-

S0 er et T P ne on 85, ook B asihop e en Ty filiestenpsy HropRie]
tris(dimnmet hyls@:ﬁbm}l@h hmmm pllitine-AResdyRd acit Méhyitestek. (460 mmlolgs The
resulting solutiogn was stirre

.at nmosphere  MMofeinop dnbqfid |W?W'/§’Pg/r’gm?)a(ﬂ9g?gﬁ?§ %%%QW B ro‘?en

(195 ny, 1. 15n&MeHydrateS(120 mg,a2ld8 dnmbl)e AR BUidurs/ad (I°I0p i eririsedinathahsiy y
to 22 [err]C over 14 hours. The 25, mixture was concentrate h? f3{m(l:uo and
A1

the residue vREPerite fesin (F19) Was addedy The m"@%ﬁr‘gﬁ oref: #p te was
acet at e/ di®t hanc8hthged td give 370'Mg of tm,mnh u@l‘dﬁ%h@xﬁ»}ﬁfdﬁh@& -sulfonyljer e

washed with saturated aqueous car bonat e wat ey brin 1
o e O E ey BRSBTS 8 48 S PPt et M dRBIPSPDRGE | ne

filtrate was pressuré @RS Bhi2atidny a&@%’rﬁodgf'hﬁ)sym‘ {pw resi due was purified by
flash chromatography 30 (eluting with '35 hexanes/ethyl acetate) to give

300 nmg of 2R, 3S-[1-[4-(4-
f1 uorobenzyl oxy) - benzenesul f onyl | - 2- (ng‘%mﬁ:ﬁ-ﬁyl si | anyl - et hoxycar banoyl ) - pi

eridi n-3- car bam acid i sopro este ite 610
FM+1) _ H 4R)-1- [4~( uorobenzylo pg)-Banenegg{fomﬁ]-gmwgroxvcal%amm'{\{s
20 piperidine-4-carboxylic acid methyl ester

4-(4-Fluoro-benzyloxy)-benzenesulfonyi chloride. MS: 465 (M-1).

The titled compound of example 4 was prepared by a method analogous to

that described in example 2 using the reagents.

‘Example §
25 {2R.4R)-1-[4-{4-Fluorobenzyioxy)-benzenesuifonyil-2-hvdroxycarbamoyi-

ijﬁ_ne-tz-carboxvllc acid. MS 451 (M-1).

The titled compound of example 5 was prepared by a method analogous to
that described in example 3 starting with 1-[4-(4-Fluoro-benzyloxy)-benzenesulfonyi}-
2-hydroxycarbamoyl-piperidine-4-carboxylic acid methyl ester.
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- PCT/ 1 B98/ GRe64 () To a stirred, cold (0 [err]C) solution

of 2R, 3S-[1- [4 z4 fl uorobenzyl oxy) - PCT/IBS8/00064
benzenesul fonyl]-2-(2-trinethyl sil anyl - et hoxycar barmyl ) - pi peridin-3-yl]-car
bam c acid | sopropyl easter (265 Ng,40. 44 mml) in 4 nL of methylene
chl oride was added 3 nL of trifl uoroacat Ic acid. The resulting
colorless solution was allowed to warmto 23 [err]C 5 over 2 hours and was
stirred for an additional 28 hours. T, falre was concentrated in
vacuo to a solid/foam which was suspg'ﬁ%(g'hérn et hyl acetate hexanes

(1:6) and stirred for
filtration, 2R .39 d-1&

chr omat ogr agdi¥eddihid-vi mg,h;cac& isopro ¢ h,y{,,acet at e/ hexanes with 1% acetic
acid) to givie 130 “% ZR 35 1-T4- !Z %0

cacia ?Eﬁﬁgze“ﬁs SR i VY SR SR Kog i PR, B pdman. 7 DA

Exanpl e 75 Kadour|~Puchot C., Le Guen, V J. Org. Chem. 1996, 61, 5736-5742) [4S-4a,90,9aa0]-

3-(S)-4-4"-F, bi I = -
cag bZ)xyI ic a 'I?J’g"r %ﬁﬁ*‘dﬁm‘ @93t21é[%.(g3@%é&?€é o+tﬂﬁ %F\erof t he
known (PCT F{atﬁalg;ase)mnwn lﬁmWébteﬂahydromran was added 2.39 mL of

net

di hyl t hexyl si | di h dr.o
i et Iy aohgateiba hyaofioha §og. Aer's Tiigs Tgusfidiie, was cenesmtrated 9 o
chl ?lrl de \Qlfis?]@ﬁklﬁe | ngw? lrﬁdmbﬁasl(;mwéku Serided in .ofttyl acetatenamd the fsikiurevwds Ib%/I )
- uor o
soI ution! Qvag ‘§'F¥r forLen 88%’ g’Ee its ﬁg ?@#@‘P g}’égraf'ﬁ'é' ’1"ésért“f"5'n°"wr‘>&°aﬂsﬂﬁ 'wasg

diluted 20 %dﬁhé&(&‘gﬁb@gm(‘d‘lbﬂwﬁﬁa §olil. washed with water. The organic

S SO|IdS wer e

| ayer was concentrated I n vacuo; the residue was dissolved in
met hanol , and th ENh Q&ggﬁc dif%nd
m xture was cool ?d‘”%é%g r%]%qah%c%%\sggrﬁdrlgt ecﬁ‘?)réf vacu)gar ac resi due

was purifi edhenjed a‘a@IﬂUtfw@rmtmg Tapnyixiues wes egoladitn 03°G aad wyutrahzed with 3

/h
L
di et hyl 15 hi suspepted smdeG‘O&aMMassedmrauab azAsyimh tnylonditer. Jbeifidratemes 127
(M:NHA) ncentrgted to (ayellzw-gﬂ whic Whi Egnﬁeﬁﬂlafﬂés?x drirombfolratly tbhulifg Of

3-(9)-4- (4 $56rS
sul fonyl ) -2, Qltluiﬁrﬂehhgalneﬂntmhmapﬂelwﬁhdﬁeamq)ltp(QNR:ﬁQ? macs (48, 1.48 mmol)

in 5 n 48 Bagg&ﬁ}/z%x?:g‘ggﬁMQFé%tg@hdg?%yﬁg&ﬁﬁ S SloQiATB R RyiRadil s 4- 43

mol ) under a
Benzot ri azol white/salid;- t ri s( di met hyl am no) phosphoni um 30 hexaf | uor ophosphat e
(980 ngy, 2.22 mol) was added and the resulting solution was stirred

for 5 mpptes bef (5)6 O76td dtimptitpiutibh Wt e BhedaxakoanpienyRyctangdrbor i de
(376 nmy, 2.22 mml) was added. The ice bath was renpved and the ni xture was
WO 98/ 34918 pyndo[2,1-¢][1, ]oxazme—g-carboxyhc acld (568 mg, 2.06 mmol) in 15mL o
PCT/ 1 B98/ 0008¢nzene was added tristhylamine (0.28 mL, 2.06 mmol) and diphenyiphosphoryi
azide (0.44 mL, 2.06 mmol) at 22 °C under a nitrogen atmosphers. The mixture was
stirred at 22 °C for 45 minutes and at refiux for 50 minutes before 2—propan6| (3.2
25 mi, 41.2 mmol) was added. After an additional 20 hours at reflux the mixture was
cooled to 22 °C and concentrated in vacuo. The residue was taken up in ethyl
acetate and the resulting solution was washed with 5% citric acid, water, saturated
aqueous sodium bicarbonate, and brine. The organic layer was dried (sodium
sulfate), filtered, and the filtrate was concentrated in vacuo. The yellow residue was
30 purified by flash chromatrography (eluting with 3:1 hexanes/ethyi acetate) to give
402 mg of [4S-4a,9a,9a0](1-oxo-4-phenyl-octahydro-pyrido[2,1-¢][1,4]oxazin-9-yl)-
carbamic acid isopropyl ester as white solid.



-44- stirred for 20 hours at 23 [err]C. The m xture was diluted with
agueous anmoni um chloride and extracted with 1:1 ethyl acetate/diethyl
ether (3 x}VOM®¥9¥onbi ned organi c extracts were washed pithporabiszat ed
aqueous sodi um carbonate (2 x), water (1 x), and brine (1 x). The
organi c |layer was dried (magnesiumsulfate), filtered, and 5 the filtrate
was concentrated in vacuo. The residual y424ow oil was purified by flash
chromat ography (eluting with '3:7 ethyl acetate/ hexanes) to give 650 ng of
3-(9)-4-

(4" -f1 uor obi phenyl{cl- suf tixtyre)of 243 4aPaSaslyl-cxditphenyiastahydrospyride ey | i ¢
acid (2- r | f 23
Y clft 418%2131%%,1)%;&&&@%{% U6teP fo0d MB!, 0 1TRABY) oNB 20%

3- () -4- (4 - fraliediami pidsonjde dn sabbo {20 mg)mm mbtdfysthanoijwater (10:1) was

t hi hol " 50 ,
g PO ke R B pBailflricer bias R RuBgbR Bks aftldiihlle BPV2R0LG>) 0.
16 hours. SThdhe catalystwasrremoned by pessage af dhie nmcturadhmualmd Q. 4epmaviah filtenas

triturated W'atnla tgg&ﬁry% vnvgsgo %ﬁﬁg{eﬁ,*é%%%% tf?éﬁ’ her. The sol vent was

renoved to give was suspended in 1:1
di et hyl et herigdprapomaeadotylamina-pigeriping-2-zafboxyiizOacid as ivbite solidl IMS: 228i (Ms1)wer e

collected by filtration (1:1 diethyl ether/hexanes rinsing) and dried
to give 470 ng of @y (S)14akfired weﬁ&bbﬂom@y.b.;és ubé E%bbnﬁar%nﬂl\%ﬁé%ﬂe-z-

t hi onor phol i ne- 3- car boxylic acid hydr oxyam de as white so

(M1). carboxylic acid’(320 mg, 1.39 mmol) in § mL of methylene ghlodde was added

31 (S)- 4- [ fo (AnbhiariReRzes MKV, 'i’?%ﬁél?ﬁmbm&‘ gl-r—@ﬂ%o%@ﬁiﬁ&y) 20

t hl onor phol i ne- 3 -carboxylic acid dr oxyam To a

stirred, col dPeneenesuipryl chioride (439 'DQ- 1R "N'ﬁ@'ber(GBéﬁ@OHﬁ Q’a’&ze‘h@ UTB mixture

Publ i cat 600
. 5 az | Wesluiiendd feraegh TN fqolbATRYR M iy Jo6alen THY rdarRsnper |

hydr oxi de (1. vzaw_amoﬂeg and washag With bripetand dn@du:avsar a@d@alwtfafenﬂtraﬂon and

4-(4-f1 b f

added. ATt or SECANHLRRAIRE AT MG Q0K 4B BBl (1ob bR 5 ER-(EhuprtfehiiER)) e

f I uor oben¥y| d@@p)queﬁhﬁsopgqpoe;madpd»mmnq-pipefzudm-aﬂanaoxyhs edidwas dljght oxi de

add xture (pH ca. 12) was diluted with water and
extract ed w 5%“0;@%’1&1 ether (1 x). The ethereal |ayer was washed wth

to pH 3 US Eédéﬁﬁ'céﬁu 128 e AR P LRI PR BB Ml ¢ mxture
was extract eCﬂuatdBbrﬁ?lbﬂ)—ﬁ%ﬂﬁérﬁisﬁHdrﬁfl]@-isoﬂ'rbﬁoxycarbdmmmi&ﬁlpeﬁﬂﬁﬂec extracts
concent rat ed TP %5@3%4 lz"%e'}r‘}‘g‘gl%f’?g 'syfmefhxfe(‘a chionds wes afiged) 34915
PCT/ 1 B98/ E@OGAethylamme (0.32 mL, 2.31 mmol) followed by benzotriazol-1-yloxy-
tris(dimethylamino)phosphonium hexaflucrophosphate (510 mg, 1.15 mmol). The
resulting solution was stirred for 2 minutes at 0 °C under a nitrogen atmosphere
before O-(trimethylsilylethyl)hydroxylamine hydrochloride (195 mg, 1.15 mmol) was
added. The mixture was allowed to warm slowly to 22 °C over 14 hours. The
25 mixture was concentrated in vacuo and the residue was diluted with water and
extracted with ethyl acetate/diethyl ether (1:1; 3 x). The combined organic extracts
were washed with saturated aqueous carbonate (2 x), water (2 x), and brine (1 x).
The corganic layer was dried (magnesium sulfate), filtered, and the filtrate was
concentrated in vacuo. The yellow residue was purified by flash chromatography
30 (eluting with 65:35 hexanes/éthyl acetate) to give 300 mg of 2R,3S-[1-[4-(4-
ﬂuorobenzyloxy)—benzenesuh‘onyl]-2-(2-tn'methylsilanyl-ethoxycarbamoyl)-piperidine-
yl]-carbamic acid isopropyi ester as a white foam. MS: 610 (M+1). '



f | uor obenzyl oxy) benzenesul fonyl ] - 2, 2-di net hyl -t hi onor phol i ne- 3- car boxylic
acid as a wosBine solid. Ms: 438 (M1). (b) To a stirred,
cold (O [err]C) solution of 3-(S)-4-[4-(4-fluorobenzyl oxy)- FCT/IBI8/00064
benzenesul fonyl ] - 2, 2- di net hyl - t hi onor phol i ne- 3-carboxylic acid (820 ng,
1.87 mmol) 5 in 5 nL of nethylene chlori4® was added triethylam ne (0.52
m., 3.74 nmmol) under a nitrogen atnosphere.

Benzotri azol - 1-yl oxy-tri s(di met hyl am no) phosphoni um hexaf | uor ophosphat e

(1.24 g, 2.81 mvl}) wasroaaidmbcﬁedldt(oeoc)wuﬁ*ohmzmlsqmmmerobenzm T ed

CARATE b e o NS

10 hours at igoprosyl lebfer (2‘65%51 6“&%&7’1&1 drrlLLBf%mmérkh afjoede was BHEBH L
y

chl ori de and .. extract ed Wlt et h acetate (3 x). The conbi ned Ol‘?élnl C

extracts wer @ fEHuRERCRliG pcid. The (psulling cploripss solifionyascaliowed towam, at e.

Filtrations arwe(c%ea&twwwsﬁa&maﬁwamaﬁﬁ 28 hoursJJ%6 m&mys yel | ow
oil, which was purified by |ash chronatography (eIutlgg 1: 3 ethyl
acet at e/ hexarc@ssenteated inovasyp tag @lldféaaqrs) cl} wag suspppded in ethv' acetate

fl uor obenzyl g,l;gesr@ I t ﬂg,gpg'n I C
acid (tert- ek bu %?ﬁu& Ig‘llng)x -a Maneeé%a Ite e%%e%l\%ﬁf}gg@“ ( Mr1) .
(c) To a stnnsa@wﬂhMmqso a{rémur&ggl ertmbﬁasbfchromatography (eluting with 7:3

3-(9)-4-[4-( ?%(gh -

benzenesul fo;bvdi |%§£§Q ﬁéw‘?ﬂ?"oﬁ%"r‘“’ B.C‘dl) F]%gnge tr)lr)nc%(o |ch 3§c1| @'((tert-

but yI di me‘c(hy|ﬂyprqbeyn;vl@m)Umz@amﬁngy!l-%ymommw-mpendm&ywmq eeidur an
was 20 adde dysBY ic acid. After 30 m nutes
the m xture qséﬁ?@e\\geg%ﬁl ut egﬁwfﬂ%§%M§fg d)wrilién'/dr of uran and the m xture
was concentrated in vacuo to a vo! une Ef ca. 5 nL The vol une was
adjusted to ca. 25 nL with tetrah and the m xture was

concentrated again to ca. 5 m_ Th| s process was repeat ed twice nore
bef ore the m xt ur e3={ms Fiuagrobinhanyl 22 hwyithic eline

solids were- wgggﬁdad,gpgdmé gﬁfg& of hexanes and di et hyl et her and

the mxture Was™s s. The solid were collected by

;' l(tS; a'zl Fﬂs (4- ' nsed t h'I':) a stlrred solmfon } &er hgvr\]nq (QH' ?’ |catx%n\w0]§3l926§94)05-

f | uor obenzyl wmﬁﬂmﬁSﬂbnfyDaﬂldamBWHdtﬁB}d?deﬁN—Wnﬂ@b&nﬁﬁxﬁate anbayylic

S(r:nlsg d[err])q{&(ﬁm‘i' in %’%@Lﬁ SOl'I"g%d%U"i ng’e‘gmﬁg’%@g"w@i%xﬂgw H) |

|7_|) 4637980( ( Mmﬁtohi)follo?NeWbW 4'dlotdBiphénilsultfon chland%g(ﬂb 4.23.¢0mmol) Thed. 12 (s, 2
\ S

2.78-2.86 ( mfei‘m’jg S?”HQP ?&SG{"(?ﬁ‘ }°I Ig)ﬁi)hwis %‘E?(:’ <. l@wadiomm‘ge "'éﬁﬁ)‘nz“%ed

WO 98/ 34938 with methylene chloride and washed with water. The organic layer was concentrated

PCT/ | B98/ 00064
Prepar at i on 10 vacuo; the residue was dissolved in methanol, and the mixture was heated at

reflux for 6 hours. The mixture was cooled to 23 °C and concentrated in vacuo. The
residue was purified by flash chromatography (eluting with 3:7 ethyl acetate/hexanes
with 0.1% acetic acid) to give 670 mg of 3-(S)-4-(4-flucrobiphenyi-4-sutfonyl)-2,2-

25 dimethyl-thiomorpholine-3-carboxylic acid as a white foam/solid. MS: 427 (M+NH,).

(b)  To a stirred, cold {0 °C) solution of 3-(S)-4-(4"-flucrobiphenyi-4-
sulfonyl}-2,2-dimethyl-thiomorpholine-3-carboxylic acid (605 mg, 1.48 mmol} in 5 mL
of methylene chiloride was added triethylamine (0.62 mL, 4.43 mmol) under a
nitf’ogpn atmosphere. Benzotriazol-1-yloxy-tris(dimethylamino)phoesphonium
30 hexafluorophosphate (980 mg, 2.22 mmol) was added and the resulting solution
was stirred for § minutes before O-(trimethylsilylethyl)hydroxylamine hydrochloride
(376 mg, 2.22 mmol) was added. The ice bath was removed and the mixture was



4- (4- Fl uor obenzyl oxy) benzenesul fonyl chl ori de - To a stirred
soI ution of v?o Jggg(ybenzenesul fonic acid sodiumsalt dihydrate (5.13
g, 22.1 mmol ) in f 1 N sodi um hydroxi de was added a sopotiBss/8besd-

5 fluorobenzyl bromide (3.3 nL, 26.5 mmwl) in 20 nL of ethanol. The

m xture was heated at reflux for two days, then cooled to anbi ent
tenperature (22 [err]C, wher eupon a"%hlte precipitate formed. The
flaky white solids were collected by filtration, rinsed with ethyl

t at d di t h 4. f 4-(4- .
Foetate and o eta 8 Beles 404 K1 e Bh e dudd sclecboldamemnivmon o
4- (4-fluoro- &monwwbﬁm&e&ﬁmeneahw&atmla&w 6tAek (3M) SThd cérhBinedg, 42.7
nmol) in 50 nL of thio hde and two drops, of di et

was heated at 0@55&1%@%&%%% saturajgd, agueoHs sodjum GabaRa 32 xJ, water

concentrated {ox)aan@bhR¥(9). THe ngdhl’bl W%Ehﬁsl%mdﬁate), filtePs; el €
and filtered. The filtrate was concentrated to 11

f1 uor obenzyl 03?3?) Tieate wesconFomiated in Wﬂe%’aﬁ’dpﬂdﬁb‘yéﬂ"l“&ﬁ E‘Hfﬁi"ﬂ by flaskvR

(7 483 Q/Hzlz (1fr3n &jsraglﬂzy {sﬁhhé with"9.7 6tti{P aédthtetheklinesf t3§ivé 68b rhdof 8-(S)4-

Preparat i on 2(4'ﬂ‘|1-27°b*Ph5"Y"4-5“’f°"Y‘ -2,2-digethy-thiomerphsierdxoarbqxviie asid-(2= sul f ony !
chloride trimeth stﬂm@%ﬁo@%ﬁ@éﬂwﬁﬁbwfhﬂ ééf% pphenol (5.0 g, 44.6

mmol) in 50 nL of was added sodi um hy e (60% di spersion in

mneral oil, 1.78 44 .6 t r]C
After 20 Im'nut es, gd)sol ﬁ‘ﬁo °8f°f%'(§f%r(%§gﬂr§ thlef‘g lf%n'y"% ?@é"ﬁh’ﬁ ) )
Lmol) | $ht10I Uﬁ'ﬂﬁnt w@aomsdamloﬁyugyabm -mheugld s%n -ethday)ahmr(esbh&y 1hm
our s. e reacti.on wa che a | U1 ne an e
o e mes oD A B o S Toarelt 2t b Sthren for. szl ) (RO T o1
WalsI su ts pgndegmMuuet\haé concentratedlimi/goudf arld mbedsnd\mﬂaé tmur&tﬂd With Wistigylene

CcO ecte an

f 3-
fluor ophenoxy g"%@ﬁ?&\?ﬁa@ X g&? lﬁ‘?ﬂ’%"ﬁdt“’%“a%m <t tan sﬁB%der
A stirred Ths ebw was sQépehded i hu%@thhediﬁ%max&ﬁé%wﬁﬁsﬂrﬁ@émwlfﬁr 2ci d

drops of dP (ﬁn&ﬁ?m%aﬁu%“%ame«iﬁv Sratlon (11 gletih YngPexpes ey A
m xture was t beed c@gsbed7b¢n@o{s-(_)]-£(4' flidrobipHenii-4-3ulfdnyiyiz, @Himethyl-dl et hyl

ether, and the.reactiQn was  quenpc the slo d|t The 30
organi c | ayer W%‘H@%ﬁ"’&??g’ “é‘gﬂ&ﬂ%?%ﬁ‘ eé? f&égeﬁe%ﬂj 25 L of

di et hyl ether. The conbi ned organic | ayers were washed with brine and dried

over WO 98/ 34918 Example 8

PCT/ | B98/ 00064 -47-
sodiumsul fate. Fi R4l APV ' \

3(4f|uor% oride as a yellow oil:
[err]H NVRY( 4 (m 2 H, 6.80.6.84

(m 2 H), 410(t, > J =55 ), 391'(t 2H J=7.5H) 2 47-
(a) To a stirred, cold (0 °C) solution of the known (Belgian Patent

Publication BE 893025) 2,2-dimethyl-thiomorpholine-3-carboxylic acid (600 mg, 3.42
mmol) in 10 mL of 1:1 water/dioxane was added 6 N sodium hydroxide (1.2 mL, 7.1
mmol). To the resulting solution 4-(4-flucrobenzyloxy)benzenesulfonyl chloride (1.08

256 g, 3.77 mmol) was added. After 30 and 60 minutes an additional 1 gram of 4-(4-
fluorobenzyloxy)benzenesulfonyl chioride and 1.2 mL of 8 N sodium hydroxide was
added. The mixture (pH ca. 12) was diluted with water and extracted with diethyl
ether (1 x). The ethereal layer was washed with 1 N sodium hydroxide; the
combined basic aqueous layers wée acidified to pH 3 using concentrated

80 hydrochloric acid, and the acidic mixture was extracted with ethyl acetate (3 x). The
combined organic extracts were dried (sodium sulfate), filtered, and the filtrate was -
concentrated in vacuo to give 820 mg of 3-(8)4-[4-(4-



2.54 (m 2 H. 5 ' ' Preparation3
4' Fl uor oblwbesphsagl f onyl chloride Chl or osul f oni % 6 m.,
0.13 nole) was added dropwise to stirred cold (0 [err]CSC'r 98/0054

4-fl uorobi phenyl (10.2 g, 59 mmol). After 30 rrinutes at 0 [err]C the
reaction m xture was poured onto i The resulting white precipitate
was collected by 10 filtration and dissolved in chloroform The chloroform
sol uti on was washed with water, brine, dried over magnesi um sul fate,

and concent at e L1664 y -U?ﬁh eli &b id
4' -f1 uor ob| gf’é%l'%fr\&{“ ?%Mr"%’g] %g-.dérﬂaShyl t\?/'gg" sepﬂ?‘at ed f?)é)yrlkc acl e
fl uor obi pheMitatsbﬁderB 438 (M1). crystallization of the latter from et hyl

acetate and crystallization of the remaining material from hexanes.
CLAI M5 (b) [ er1d a stirred, cold (0 °C) solution of &um{u(mdumbemlmm»l cal ly

3833?26131)?“1i%Lierfegﬁ{ffr?Ju-z Zd?nggtlrtgi-tﬁlogo%r?olﬁgn l | cncy‘e g L&é‘?&é& mg,

5 in 5 mL of methylene chioride was added triethylamine (0.52 mL, 3.74 mmol) under
a nitrogen atmosphere. Benzotriazol-1-yloxy-tris(dimethylamino)phosphonium
hexafiucrophosphate (1.24 g, 2.81 mmol) was added and the resulting solution was
stirred for 5 minutes before O-(tert-butyidimethylsilyl)hydroxylamine (850 mg, 3.74
mmol) was added.The ice bath was removed and the mixture was stirred for 16

10 hours at 23 °C. The mixture was diluted with aqueous ammonium chloride and
extracted with ethyl acetate (3 x). The combined organic extracts were washed with
water, brine, and dried over sodium sulfate. Filtration and concentration of the filtrate
gave a viscous yellow oil, which was purified by flash chromatography (eluting with
1:3 ethyl acetate/hexanes) to give 270 mg of 3-(S)4-[4-(4-

15 ﬂuorobenzyloxy)benzenesulfonyl]-2,2-diméthyl-th!omorpholine-a-carboxylic acid (tert-
butyldimethylsiloxy)-amide as a white foam. MS: 569 (M+1).

(c) To a stirred, cold (0 °C) solution of 3-(8)-4-[4-(4-fluorobenzyloxy)-
benzenesulfonyi]-2,2-dimethyi-thiomorpholine-3-carboxylic acid (tert-
butyldimethyisiloxy)-amide (270 mg, 0.47 mmol) in 10 mL of tetrahydrofuran was

20 added two drops of concentrated hydrochloric acid. After 30 minutes the mixture
was diluted with 15 mL of tetrahydrofuran and the mixture was concentrated in
vacuo to a volume of ca. 5 mL. The volume was adjusted to ca. 26 mL with
tetrahyrofuran and the mixture was concentrated again to ca. § mL. This process
was repeated twice more before the mixture was finally concentrated to dryness.

25 The resulting solids were suspended in a mixture of hexanes and diethyl ether and
the mixture was stirred for 16 hours. The solid were collected by filtration, rinsed with
diethyl ether.and dried o give 180 mg of 3-(S)4-[4-(4-
fluorobenzyloxy)benzenesutfonyl]-2,2-dimethyi-thiomorpholine-3 -carboxylic acid
hydroxyamide as a white solid. MS: 453 (M-1). 'H NMR (400 MHz, dmso-d,) § 10.63

30 (s, 1 H), 8.80 (bs, 1 H) 7.58-7.61 (m, 2 H), 7.46-7.50 (m, 2 H), 7.17-7.21 (m, 2 1),
7.08-7.12 (m, 2 H), 5.12 (s, 2 H), 3.99 (s, 1 H), 3.87-3.83 (m, 1 H), 369 (d, 1 H J =
12.7 Hz), 2.78-2.86 (m, 1 H), 2.44-2.50 (m, 1 H), 1.35 (s, 3 H), 1.12 (s, 3H).



X is car bon, oxygen or sul fur; Y i s carbon, oxygen,

sul fur, SO,.% err] .or nitrogen; Rlerr], Rerr]
Rlerr], ¥Br], Rerr], Rerr] and Rlerr] are sel ect edbciBoRHdogs
group consisting of hydrogen, hydroxy, (Clerr]-Cerr])alkyl

optionally substituted by one or two groups selected from ((err]-
Cerr])alkylthio, (CJerr]-(ferr])al koxy, & fl uoronethyl, halo,
(derr]-Cerr])aryl, (derr]-Cerr])heteroaryl, (Cerr]-
Cerr])arylamno, (Clerr]-Cerr])arylthio, ((err]-Cerr])aryl oxy,
(Cerr]-Cerr])heteroaryl am no, (C errBregamatioh)thet eroaryithio
(Jerr]-Cerr])heteroaryloxy, (Cerr]-(err])aryl((err]-Cerr])aryl,
(derr]-derr])cycloal kyl ,4-pyrieiabenpyiBR¥)BéhFeHssuliéhdhloride
Cerr])aryl(Cerr]-Cerr])al koxy,

(Gerr]-Gerr) et o ape Rl Lyl blisNes iGhS 4ol ELA0 1ok eyerk g

(dJerr]-(err])acylthio
(C err]-d err]5.83 gykadimmnl)lin 23 ejLcofri N Spdium Hydretide whs mghbed a solution of 4-

| kyl f |, -

R e
err err ux r Bn & ,
(1]~ G et VA LG Lk Ehi2) 5RO it sl ek cShidd b /7

err]-derr
Clerr]) heter oﬁltrphérﬁ:[re'rsbdi withestinyl mabtistengrd, diétbllcsthér; e tridd & glybatrr'sa@ of 4-(4-
(C[C[e(ra;]r%:aﬂ(;” {Jal Q/I t h| q(,e% ?Lﬂgiq[‘er rbl)s?hkoxg/%g enl u ro : of]4—(4~ﬂuoro-
E g[[ err } - g[[mr r b)aﬁi%!é)@/%eﬁzenéﬁ[ﬂfﬁhid adid §6dlﬂlﬂw6§alrt]|(‘:3lo @, 42|@Pﬁmb]) o] dEthidngKY ,
err]-derr ero err et er par i 0.
(Cerr]-Jerr H‘F? F%PB (S%PS ?fé'@Fﬂ’%?Té'{“ﬁ E’?ﬁ?’ﬁ%f\éﬁ)ﬂt a gegflg reflux for 8
C err])al kyl ( hpdrsoTHemyIktERAWas Boritdhtrabsl to 6%:»5«: kolfd which wasksUspendsd Hydthyl

Eg[[gm %3??%%{% %%P'?ﬁ‘iqﬁr(@%ﬁ‘?gEe%’é?ﬁ%dktylﬂc?rggfd’(&up of the

formul a ﬂuorobenzy!é Ednzenddihﬁé Bhidritié & alli h@yeuow soidi SH(NMR|(4OO MHz, W

i's oxygen or > iny

by rol L R | GG 619ﬁ37| . f;’ihz. 7.4 fmf%mm%r 121 6r0h BHGI P13 D

i ndol i nyl , |50|ndoI|nnyI t et raydroqui nolinyl, tetrahydroi soquinolinyl or

a bridged di azabl cycl oal kyI ring sel ecMgfatmg he group consisting of
3-(4-Fiuocropheno ropane-1-suifonyi chioride

To a stirred solution of 4-fluorophencl (5.0 g, 44.6 mmol) in 50 mL of toluene
was added sodium hydride (60% dispersion in mineral oil, 1.78 g, 44.6 mmol) at

20 ambient temperature (22 °C). After 20 minutes, a solution of 1,3-propane sulfone
(3.9 mL, 44.6 mmol) in toluene was added slowly and the mixture was stirred for 16 |
hours. The reaction was quenched by the addition of methanol and the mixture was
concentrated in vacuo to an off-white solid. This solid was suspended in ethyl
acetate, filtered, and the solids were collected and dried to give 10.9 g of 3-(4-

25 fluorophenoxy)-propane-1-sulfonic acid sodium salt as an off-white powder. A stirred
solution of 3-(4-flucrophenoxy)-propane-1-sulfonic acid sodium salt (2.0 g, 7.8 mmol)
in 10 mL of thionyl chloride and one drops of dimethylformamide was heated at
reﬂu;c for 16 hours. The mixture was then cooled to 0 °C, diluted with 25 mL of
dieth‘yl ether, and the reaction was quenched by the slow addition of water. The

30 organic layer was removed and the aqueous layer was extracted with- 25 mL of
diethyl ether. The combined organic layers were washed with brine and dried over



[err.] d

wherein r wo 98/349180r 3; mis 1 or 2 ;. and
V is hydrogen, (C[err]-C[err])aI kyl, (Cerr]- C[err])alké&f&géfom“@ -
((err]-Cerr]) alkoxy(C=O-, (derr]- C[err])aryI(C—O)
(derr]-Cerr])aryl oxy(C=0) -

(derr]-Cerr])aryl(Cerr]- C[err])alkyI(C-O) (C[err]-C[err])aryI(C[err]-
Clerr])al koxy(C=O -, or (Jerr]-derr])al koxy(C—O) wherei n each
heterocycl i Cs&énQM%Lﬁf&teeFlih gfan c&)eﬂﬁgﬁr}&gﬁ{a M%tgabm-mﬂms phendR)e

het er oat ons) nay opti ona

substi tuted b e or'two
groups sel echaﬂPﬁrﬁq'f?@MG%Bbﬂde @é:[ﬁe\fdl?“f@["er%]')“dﬁﬂﬁm MHz 9‘-%}‘:)@[%95‘]7)% koxy,

err er I X r
(o) e st Ll pes e | BE L 20
(derr]- C[erﬂ]%HEt@rhb)aryl(C[err] derr])al kyl, hydroxy(derr]-Cerr])alkyl,
(derr]- derr])alkoxy((err]-Cerr])alkyl,
(Cerr]-Cgerr])acyloxy(derr]-Cerr])mepatationd err]-Cerr])alkylthio,
(derr]-Cerr])alkylthio(C(Jerr]-Clerr])alky

I th N - | Kyl .
oL 8 e sl s o) 9

E[[ g: : } (R[C?rog ] [N(N(CEQ[ éhh%ﬁeurkfrolnﬁ[%c{ B]d) @ll.g 18 r@lg)r vrvlssq:lgeJ eropwanseA'to%'r\lr';& cold
Rlerr] A(C=0 ¢d %?Rﬁlho%ﬁ’eh)la(h 5.2'9, 59 mmol). Aﬂ&?@u&hﬁutes at6[e¢ Rﬂe reakcfion
(Qerr]-Cer H Stl%y‘l{gs ng.rlrgé Ic:rr]&/cs ice. %eerrersllthn Wi [L prec¥pr!%tep &Lg %:l:ln glcted by (Gerr]-
10 filtration and dissolved in chioroform. The chloroform solution was washed with
water, brine, dried over magnesium sulfate, and concentrated to afford a white solid.
The desired 4'-fiuorobiphenylsulfonyl chloride (4.3 g), was separated from 4'-
fluorobiphenylsulfonic acid by crystallization of the latter from ethyl acetate and
crystallization of the remaining material from hexanes.



Clerr])heteroaryl pi perazinyl, (derr]-Cerr])alkylpiperazinyl, _

(derr]-derr])aryl (ferr]-Cerr]) alkylpiperazinyl, (Cerr]-

Jerr]) het WOW3PBJ err] - err])al kyl pi perazi nyl m)rphol i nyPCT/IB8/00064

t hi onmor phol i nyl, pyrrolidinyl, piperidyl, (C[err] Cerr])alkyl plperrdyl

(err]-Cerr])aryl piperidyl, (C(err]- C[ewa]. het er oaryl pi peri d

(Cerr]-derr])al kyl pi peridyl (CJerr]- (err])al kyI i‘l Lﬁlj”ﬂlﬂ "I

(derr]-Cerr])aryl piperdyl (Clerr]-Cerr])al kyl,

pi peridyl-(Cferr]-Clerr])alkyl or (C[errg__@err])acylprperr yI

Rlerr] is hydrogen, ((err]-Cerr])aryl, (derr]- C[err])heteroaryl,
err]-Clerr])ar enr] .- Cr

(C[C[er r] % hg er 01;13 yl )(/ (g[r r ﬁgéf“gﬁﬁ‘f’%"?' ky%(‘%élrmuia(

(derr]-Cerr])alkyl(Cerr]-Cerr])

(derr]-Cerr])alkyl(Cerr]- 'érr])hetg_?naryl(C[err] Cerr])alkyl,

5-indanyl, -CHRerr] O (C= r] or $CH2( )-NR[err]Rerr];

Rlerr] and Rlerr] are eac |nde de ﬁy hy ogen. ((err]- C[err])al_kyl,

(Cerr]-derr])aryl, (C[errjg \‘)heterc@ryl '

(derr]- C[%rr])aryI(C[err] err | or§

(dJerr]- C[err])heteroaryl( C[err Iyl or R;err] and R err] may be
taken together with en to which attached to form an
azetidinyl, pyrroli nyI piperidinyl, or thionorpholinyl ring;
Rlerr] is trifluororrethyl err]- C[err] al kyl, ( err] Cerr])aryl,
(C[err]-C[err])heteroaryI, err]-Clerr] }aryl r] C[err])alkyII or
(CJerr] Cerr])heteroaryl ( Rlerr] is hydrogen,

(derr]-derr])al kyl, aél (C[ﬁvff (gerr])aryl,

/
(Clerr]-Cerr])hetero (Gerr]: :

Cerr])aryl(derr]- C[err]) al gyl (defr]- C[erﬁ aryh\CHerr] C(ferr])al koxy or
(Cerr]-derr])heteroary(Cegd-deLr )aIkyI Rlerr] is
(derr]-Cggr])al kyl, (C[errFC[err yl, err]-Clerr])heteroaryl,
(C[err]-C[err])aryI(C[err] Jerr])alkyl, 5| danyl, -
[CHRerr])O(CO-Rerr], -CHerr]{C0 -NR rr]R[err] or
Rlerr](Cerr]-Clerr])al kyI Rlerr] is hydrogen or
(Cerr]-Clerr])al kyl; - Rlerr] is (CJerr]-derr])alkyl,
(derr]-derr])al koxy or (CJerr]-(err])aryl;

Rlerr] and R err] are each independently hydrogen o] err]-Cerr])al kyl
or may be takeor theq;:daarmcemrcally acceptable salt thereof, wherarn,\]&gbrelf@ linver FPB%RH{SO

whi ch they ar a’ﬂ%\%%gﬁ‘t“ﬂ. ':'g: an azetidinyl, pyrrolidinyl, piperidinyl,

mor phol i nyl or onor pho Ting;

H N( CH R22
F[ée'[ L]e Isrsdéggrr;} n(o?(%‘:ﬂg% 9%9 °6FU'T}' am no aci d;
err hydr ogen, err] err])acyl err err])al kyl
(R[C[ er ]r] I?:[ e)r/r] ) gr yl (&}[qembpnq?[mm %S&Iﬁkzlso é%ze‘?"r'%“f%%\i r} g het )er oaryl (Cerr]-

Cerr])alkyl or ((Jerr]-Cerr])alkylsulfonyl;
Rlerr] wherever it BtRAR®, RS RFRfepéritfearid R° apckedw foom the group consisting of

o) e WSt 5 gy s p i 5 P Foids fn
t oget her to f o[@p-Gg)alkylthio, (C,-C,lalkoxy, trifluoromethyt; Aalop (T4-C,o)aryl, (C,-C,)heteroaryl,
20 (C,-C,o)arylamine, (C,-C,o)aryithio, (C4-C,o)aryioxy, (C,-Cs)heteroarylamino, (C,-
C,)heteroarytthio, (C,-C,)heteroaryloxy, (C4-C,o)aryl(Cq-C;olaryl, (C,-C)cycioalkyl,
hydroxy, piperazinyl, (C,-C,o)aryl(C,-Cy)alkoxy, (C,-Cy)heteroaryi(C,-C,)alkoxy, (C;-
Cc)acylamino, (C,-Cg)acyithio, (C,-C,)acyioxy, (C,-Cq)alkylsulfinyl, (C,-C,)arylsulfinyl,
(C,-C,)alkylsulfonyl, (C4-C,o)aryisulfonyl, amino, (C,-C,)alkylamino or ((C,-
25 C,)al!;yl)zamino; (C,-C.)alkenyl, (Cq-C;o)aryl(C,-Co)alkenyt, (C,-Co)heterocaryl(C,-
Colalkenyl, (C,-Cylalkynyl, (Co-Co)aryl(C,-Colalkynyl, (C,-C)heteroaryl(C,-Colalkyny,
(C,-Cg)alkylamino, (C,-C,)alkyithio, (C,-C4)alkoxy, perfluoro(C,-C,)alkyl, | (C,-C,o)aryi,
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err] and R err] ﬂ Eg lg err], or Rerr] and Rerr], or R7 and

err
(R[ C[err?{‘.Scyc%@ﬁﬁe “!ﬁl jm lI !!lﬁthl ocycl ohexyl |ndanl§ T/(l)]t?gs{oggtsr“allnyl
ring or a group of the forrrula
Qis (C(err]-Cerr])alkyl, ((err]-Cerrqgaryl,
(CGderr])aryloxy(derr]- C[e r])aryl,
(derr]- C[err])aryI(C[err] C[err])aryl (derr]-
E:[C[er r] % aqu( eg)hbfeﬁm iy IOsamM’ahﬂ@ﬂmlbL (@P@Jo)@mdﬁxcrclo)afvloxy. (C.-

err err err| errl)a - er a
(derr]- C[e lrgegqré r&%z fhewroaryl%g (geésrletec[:aryokg( J%(i, ‘?yf’b"ﬁg‘tybroaryl.
(derr]-(d ercl-tha rdkymetisyien ﬁﬂ J I ridiyt, @ eCphdwamino,
(el qeg églggggw vg@%é) yl(b?igé)d yigiseridyr, @€ £Cpays
Cerr])aryl 6@:{ s)PfY'@‘ér( )-FalierY n sbf'ﬁﬂf P‘_]?QF%HP of the formula
(dJer]r- C[err])heteroaryloxy(C[err] C[err])aryl
(derr]-gerr])alkyl(Cerr]- 7 : C err]) heteroaryl,
(err]-Cerr])al koxy(Cerr] - C[err? eyeroaryl,
(derr]-Cerr])aryl (derr]-Cerr])alWoxy(Clerr]-Cerr])heteroaryl, ((err]-
Cerr])heteroaryloxy((err]- C[err])lz teroaryl, 1(Cerr]-
Cerr])aryloxy(Cerr]-Cerr])alkyl, I)C;{err] C[err])heteroaryoxy(C[err]
Clerr])al kyl,
(Cerr]- C[err])alkyI(C[err] Cerr])&CH.oxy(derr]-Cerr])aryl,
(dJerr]-(err])alkyl ((err]- C)heteror{oxy(C[ rr] C[err])aryl
(derr]- err])alkyl(Cderr]-Cerr oxy(C[err] C[err])heteroryl
(derr]-Cerr])al koxy(Cerr]-Cerr])aryloxy((err]-Clerr])aryl, (C[err]-
Cerr])al koxy(C2-Clerr])heteroaryloxy(Cerr]-Clerr])aryl or
(d err]-{d emHerath wax(te-gl err])aryl oxy(C2-Clferr]) heteraryl
optionally substituted by fluoro, chloro, (CJerr]-Cferr])alkyl,
(derr]- C[err])all)g Worw{'] perfluoro(Clerr]-(err])al kyl;
with the proviso-t en Qis other then

(err]- C[err])ar er {4])aryl, (derr]-Cerr])aryl(derr]-
Cerr])al koxy( %C%[Q(?Prc]r) ar§ | ' or

C I | k het |, th t | t
éneckfrk][)e?hy VL bR SR, azetin, pyriiny] pRpRINg, PpetRERYR or 11,

Rlerr], rnﬁ%a:{@ir@?{tﬂuoﬁ[oﬁﬂs%m nﬁl\dB[l ll;onmi'élfn p?et%gaﬁ%gm% n3£|he group of

formula I1; hat

(derr]-§ ertetj’i)f‘e{ﬂWIQQthqﬂwqur@r Ipr]qggdyd:aqu@{yglqa]kyl ring selected from the group
C[err])aryl (cgi.‘ tidg %}S)al koxy(C[err]-Clerr])aryl or

(dJerr]-derr % Cerr]-Cferr])al koxy((err]-Cerr])heteroaryl, and any
one of Rlerr]-Rerr] is a group of formJIaII,
then Z nust be defined as substituted azefidinyl, pyrrolidin I

nor phol i nyl, thionorpholinyl, indolinyl, 50|ndoI|nyI

t et rahydrequi nol i nyl, Net rahydr0| soqui noI nyI pi perazinyl,

(Cerr]-Cerr])acy pe ) (derr )aI kyl pi per |
Qﬁ? m( [ er ](-C(-%je,[ 1) het eroar i perazinyl or a
i ng; e prow so [HdllHwhen Qis

(err]-Cerr])aryl pi peraz

bri dged di azabi cyq| kyl

(Cerr]-4derr])ar {)@Pé?sr Cerr])aryl,

(derr]-Cerr])aryl -Clerr])al ko rr] err])ar
(derr]-derr])aryl (Cerr]-derr])al koxy(lerr]-Clerr])heter aryl t hen
Rlerr]-Rerr] may be o‘t.her than fornula I} but when Rerr], , R[err] R4,
RS, Rerr], Rerr], Rrr], and Rl err] arg all defined by hy rogen or

(derr]-Cerr])al kyl, either X or Y is oxygen, sulfur, SO -S(Jerr]-
nitrogen, or the broken line represents a double bond;

a b c
25
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with t he proviso thatumnnw !I and R[err] are a substituent
conpri si ngwg het er oat IIH[I MI m cannot be directly bonded to the 2-
[

or 6- pos FRSYP the*rifig;t " $ with the proviso that wWrRIT/IES8/80064
nitrogen, Rerr] is not present with the proviso that when X is -
oxygen, sulfur, SO SO2 or nitrogen and n one or nore of the group

consisting of Rlerr], Rerr], Rerr] and err], is a substituent
conprising a heteroatom the heteroatom cannot be directly bonded to the 4-
or 6- positions; with the proviso that when Y is oxygen, sulfur, SO
S err] or nitrogen and when one or nore of the group consisting of Rerr],
Rlerr], Rerr] and Rl err], are Independently a substituent conprising a
het er oat om the heteroatom cannot be directly bonded to the 3- or 5-

positions: with the proviso that when X is oxygen, sulfur, SO or
802, R3 and R err] are not present W th the proviso that when y is |
and Wis NR err] or oxygen,|Z cannot be hydroxy; with the proviso
that when Y Is oxygen, sulflyr, SO or SO2, R err] d Rlerr] are not
present; with the LSO that when Y is_naf en, Rlerr] is not
present g with theQrovi so(Eiat) phen the KL okan 1§ GHadgpresents a

doubl e bond, R err] andf RCHz),. fre not present}
that when R err] and R err]{are}independently
het er oat om when the br oK i represents a do

with the proviso
uent conprising a
d, the heteroatom

cannot be directly bonded tH positons X and Y; wi th the proviso that
when either the X or Y position is oxygen, sulfur, SO SO or nitrogen, the
other of X or Y is carbon; with the proviso that when X or Y is
defined by a heteroatom the broken |line does not represent a doubl e bond.
2. A conpound of the for®ula e
10 whereinris 1, 2 or 3;
mis 1 or2;
pis Oor1; and

V is hydrogen, (C,-C,)alkyl, (C,-C,)alkyl(C=0)-, (C,-C,) alkoxy(C=0)-, (C,-
Cio)aryl(C=0)-, (C,-C,)aryloxy(C=0)-, (C,-C,o)aryl(C,-Cyalkyl(C=0)}-, (C,-C,)aryl-
15 (C,-Cq)alkoxy(C=0)-, or (C,-C,)alkoxy(C=0)-O-; .

wherein each heterocyclic group (i.e., each Z cyclic group containing one or
more heteroatoms) may optionally be independently substituted by one or two
groups selected from hydroxy, (C,-C,)alkyl, (C,-C,)alkoxy, (C,-C,)acyl, (C,-
Ciolacyloxy, (Cq-Cyolaryl, (C,-Colheteroaryl, (C4-C,)aryl(C,-Colalkyl, (C,-

20 Cy)heteroaryl(C,-C,)alkyl, hydroxy(C,-C4)alkyi, (C,-C,)alkoxy(C,-C4)alkyl, (C,-
Colacyloxy(C,-Co)alkyl, (C,-Cq)alkylthio, (C,-Cy)alkylthio(C,-C,)alkyl, (C,-C,,)aryithio,
(Ce-C,o)arylthio(C,-C,)alkyl, R'*R"*N-, H"R”NSO#-, R'R'*N(C=0)-, R"*R"*N(C=0)-
(C,-C,)alkyl, R'*SO,-, R'*SO,NH-, R'S(C=0)-[N(R'%)]-, R'"*O(C=0)-, or R'*0(C=0)-
(Cy-Coalkyl;

25 “wherein R' is (C,-C,)acylpiperazinyl, (C,-C,o)arylpiperazinyl, (C,-
Cy)heteroaryipiperazinyl, (C,-C,)alkylpiperazinyi, (C,—C,o)aryl(C,-C,,)aJkylpiperazinyl,
(C,-Co)heteroaryl(C,-C,)alkylpiperazinyl, morpholinyl, thiomorpholinyi, pyrrolidinyi,

Tf“”S SHEET HAS BLEN . This Sheet Has Been Replaced

i | IR




or the pharmaceutically acceptable salt thereof, wherein the broken |ine

epresent sosugms ST ) o X oo™ i i

Rlerr] Rerr], Rerr]*Rfert], "R®erri, Rerr], Rerr] and Rerr] are
sel ected from the group consi sting of hyda*;ogen (derr]-Cerr])al kyl

optionally substituted by one or two groups selected from
(derr]-Cerr])alkylthio, (CJerr]-"Cerr])al koxy. trifluoromethyl, halo,

(derr]- C[ er pippadyt) (,C {Chakyigipéray, r@) Bl ayipiperidyl( (@, €0, etéperyigiparidyl, 4Gi-no.

g g[[ 2; ]r ]r d er &’})%“lfa]% QY@? ‘aﬁ?)%‘g' ' é“ %Pq@p{]é E’%ﬂ‘%ﬁb}’?ﬁﬁk& (g%? gp)pegroaryl( Cerr]-

d err] ) het er pipeydyi@,-C{)elker or] (OG[G%WCW%W%IC[ err]-Clerr])aryl,
(derr]-Cerr])cyclol ky, hyd roxy pi perazinyl. (Cerr]-

qerr])aryl (C[e”h“%ﬂy (C,-Cs)hetero c,-c ) c-c C,:
i 1 G5
T e
(derr]- C[er?})}'éﬂ E‘yér@t# «ﬁ&}“ﬂ %gﬂ‘?‘ %‘gré] S\‘a IR:u éc?rﬁflc Or)nNR"R”
| | k 2

g %Eiii i%giia(w Lﬁ:ﬁfé&%ﬁ?ﬁﬁfﬁ Ebuedm o

(g 1 teroary ,
) T F LA Al e ol

- I
aq;:;%aﬁssw%a*wa@«zwﬁw g
(
(
(

h t I
Qerrl- o)) e Aok BOL e EShi) R U e B i) 27! 0%
C err] - er €] )aryl(G(-Cghalkyker (C(zqs}i'rerte}reﬂb'fé@r-!?))ﬂkvlt oal kyl, ((err]-
( err])al kyl (hydroxynet hyl ene), piperiyl, (Cerr]- C[err])al kyl pi perl dyl,
err]-
rr](

(q Cerr]) acﬂ‘ﬁmﬁﬁrodeﬁ[ @,Ed: Ei[(ﬁr(fd )@Edhkdx?' @, d¢ 9&?}1 rc, G, MHetdrbagd | Oxy,
Rerr ] (A er e S a2 Ty, 2, JaiB -Ehakony o (oL, fheteroaryi(C,-C alkyl

15 R'® is (C,-Celalkyl, (Co-Ciolaryl, (C,-C,)heteroaryl, (C,-C,o)aryl(C,-Cq)alkyl, 5-
indanyl, -[CH(R'")JO-(C=0)-R'®, -CH,(C=0)-NR"*R*®, or R?'O(C,-C,)alkyl:

R' is hydrogen or (C,-C,)alkyl; |
R'® is (C,-Ce)alkyl, (C,-Cq)alkoxy or (Cy-C,o)aryl:

R'® and R?® are each independently hydrogen or (C,-C,)alkyl or may be
20 taken together with the nitrogen to which they are attached to form an azetidinyl,
pyrrolidinyl, piperidinyl, morpholinyl or thiomopholinyl ring;

R?' is H,N(CHR?)(C=0)-:
R?? is the side chain of a natural D- or L-amino acid:

R* is hydrogen, (C,-C,)acyl, (C,-C,)alkyl, (C,-C,o)aryl(C,-C,)alkyl, (C,-
26 C,)heteroaryl(C,-C,)alkyl or (C,-C,)alkylsulfonyi;

‘R% wherever it occurs is independently hydrogen or (C,-C,)alkyl;

or R' and R?, or R® and R*, or R® and R® may be taken together to form a
carbonyi;
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whereln n S Oto6

,I ”'” is 0 or 1; Wis oxygen or

>NR[ err l -NR[err]Rlerr], azetidinyl,

pyrrol | d| TR 98/39P1%er | ﬂ/ MH nor phol i nyl, fﬁ@?ﬁ’r"%&l i nyl,
i ndol i nyl , |50|nd0|nyl. tetrahyarqu|noI|nyI tetrahydroisoquinolinyl or a
bri dged di azabi cycl oal kyl ring sel-&t ed fromthe group consisting of

[err]

whereinr is 1, 2 or 3;

or R' and R?, or R? and R*, or R® and R®, or R’ and R® may be taken together
to form a {C,-C,)cycloalkyl, oxacyclohexyl, thiocyclohexyl, indanyl or tetralinyl ring or
a group of the formuia

R23

Q is (Cy-Cyolalkyl, (Co-Cyo)aryl, (Cy-Cyo)aryloxy(Cy-Cyolaryl, (Co-Cio)aryl(C,-
Ciolaryl, (Co-C,o)aryl(C,-C, p)aryl(C,-Colalkyt, (Cq-C,o)aryl(C,-C,)alkoxy(C,-Cy)alkyl,

10 (Co-Cyo)aryloxy(C,-Ci)heteroaryl, (C,-Cq)heteroaryl, (C,-Co)alkyl(Cq-Cyo)aryl, (C,-
Ce)a'k‘-’xy (Cq-Crolaryl, (Cq-Cyolaryi(C,-Colalkoxy(Cq-Cyolaryl, (C,-Co)heteroaryloxy(Cy-
C,o)amyl, (C,-Cq)alkyl(C,-C;)heteroaryl, (C,-C,)alkoxy(C,-C,)heteroaryl, (C,-
C,o)aryl(C,-Cp)alkoxy(C,-C;)hetercanyt, (C,-C,)heteroaryloxy(C,-C;)heteroaryl, (C,-
C,o)aryloxy(C,-Cglalkyl, (C,-C,)heteroaryloxy(C,-Cs)alkyl, (C,-C,)alkyl(C,-

15 C,o)aryloxy(CeCrolaryl, (Cy-Colalkyl(Cy Cylheteroaryloxy(Cy-Colaryl, (Cr-Coalkyi(Ce-
C,olaryloxy(C,-Cy)heteroaryl, (C,-Cy)alkoxy(C,-Cyo)aryloxy(Cq-Cioaryl, (Cy-
Ce)alkoxy(C,-C,)heteroaryioxy(C,-C,s)aryt or (C,-Cq)alkoxy(Cy-C,o)aryloxy(C,-
Cq)heteroaryl optionally substituted by fluoro, chioro, (C,-C,)alkyl, (C,-C,)alkoxy or
perfluoro(C,-C,)alkyl;

20 with the proviso that when y is zero, Q is other than (C,-C, )aryl(C,-C, )aryl,
(Co-Co)aryl(C,-Co)alkoxy(C,-C,o)aryl or (C4-C,g)aryl{C,-Colalkoxy(C,-C;)heteroaryi,
and anyone of R'-R? is a group of formula il then Z must be substituted when
defined as azetidinyl, pyrrolidinyl, morpholinyl, thiomorpholinyl, indolinyl, isoindolinyl,
tetrahydroquinolinyl, tetrahydroisoquinolinyl, piperazinyl, (C,-C, )acylpiperazinyl, (C,-

~ 25 Cgalkylpiperazinyl, (C,-C,)arylpiperazinyl, (C,-C,)heteroaryipiperazinyl or a bridged
diazabicycloalkyl ring;

with the proviso that when y is zero, Q is other than (C,-C,)aryl(C,-C,o)aryl,
(Ce-Cio)aryl(C,-C,)alkoxy(C,-C,c)aryt or (C4-C,o)aryl(C,-C,)alkoxy(C,-C,)heteroaryl,
then at least one of R', R?, R?, R*, R®, R®, R’, R® and R? must be defined as the
30 group of formula it
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(G5 °&¢3M8kylnlllllﬁﬂl§lmulﬁlmﬁ alkyl (G0~ (qerr] ngs}ohm
akoxy( C=0 err] Cerr|dary , (C[err]C[err])aronxy(C—O)

(derr]-Cerr])aryl(derr]- C[err])alkl( =0) -
(derr]-derr])aryl-(derr]- (err])alko 9‘(C=O)-, or
(derr]-derr])al koxy(C=0-0: wherei n each heterocyclic group
i.e., h Z I . h t t
Opt | onal Ly be | naEbOR By Babaee o sdCas oHaNGrCrvt v e po et ed from
. hydr oxy, (C[og ol :q;,]ow Ieyl(c C@ﬂl'(C]:*CI)&leM ;{ -Bonpterdabyietheh-RERY mby acyl ,
Eg{[zr” 8[[2” acly ox¥ err]AzarRyl s; rR],-R,C[a%arA,) hetaﬁroaryl ,
(C2- C[ err]) faaﬁﬁéda )M er. roH@{ eg) bkrydrx bwiswy@@hafulfhr @er-sp,abky!
C[err])al err err
é[ er”P“Pﬂ&ByP‘b ’ﬁ?l‘ké?“blféf’@ﬁ’r] Clerr])al kylthio,
-Cerr])al kylthr o(C[err] C[err])al kyl, (Cerr]-Cerr])arylthio,
C[ er r] ) amitht the pf&fisr thiat 8f aothpalhhylhydrdgpamn]ﬂmm RNis, other than
r}’ %err] Rerr]Rerr] N(C=CG,
err (C[err] C[err])alkyl R[err]SCIerr] R' SO2NH-,
C_E) [ NCRLe, rtlw) L at H’ rq:q:’@pr ]han hypgogen only whe Q)s otlc'r:[ere trhralw
C[ erh?]h]}o@%)gl pi per azi nyI (derr]-Cerr])aryl pi perazi nyl,
feroaryr pi perazinyl, ((err]-Cferr])alkylpiperazinyl,

err err])ar err Y al i.perazinyl .
g:[ err] % het er 01;13 yl rF]'°JCf C{fﬁt)ﬁg ﬁ(?ﬁ%f ﬁ’@ﬁj%%h%ﬁe}{’ %%ﬁ%’l‘ ﬁ‘n'ﬁ ?ther than
t hi onor phol |hw+qgepyrrol idinyl, piperidyl, (Cerr]- Cerr])akyl piperidyl.
(dJerr]-derr])aryl pi peridyl, (C2-Ca)heteroaryl piperidyl,
(qerr]-Cerr])aljnf PeRpovisty tHatlreng lathephﬁhrl']yh?&#%%' only when R' is other than
(derr]-Jerr])arylpiperidyl (Cerr]-Cerr])alky (,yz Cerr])heteroaryl -
pi peridyl - (tydrageng err])al kyl or (Jerr]- C[err])acyl pi peridyl;
Rlerr] is hydrogen, (derr]-Cerr])aryl, ((err]- C[err])heteroaryl,
(d err]-d err]) arwiti tHegproyisiGtbatr wher R{rlﬁz an@(ﬁ’eara]a-substituent compnsrng a

L A, bl et gy - or - ot o
(Cerr]-Clerthgyiagkyl (Clerr] - C[err])heteroaryl (C[err] Cerr])al kyl,

5-indanyl, -CHR170-(C=O-Rerr] or -CH2(C=O-NRerr]Rerr]; Rl err]
and Rlerr] are eaorhn Be156! ekt whekyXf er(Q‘ﬁHﬁét;ﬂaﬁrﬁ,])a' kyl
(derr]- C[err])aryl err]- C[err])heteroaryl

I
E 8[ (Ca:{ re]r r % ﬁre'[ ]ea g;r y er?lr"fggéetrdfie)ﬂ Lél?’&é urfur ]s (? renrrtﬁgen andbWh?aken

t oget her Wi tdnetdremaiet ofdhegraup odmsmrngrwﬁ aR% tanddﬂets & snbsmtuananompnsmg

Rorr] 120 ¥R gé rﬁmﬁér?%{oﬁﬁﬂratg??{%ﬁrb%d%f ) °&Pépr>%f%%' e
(C2-C err])heteroar C{’err err )érgé "uesror cjalk or
(Clerr]-derr])hée 82%9'9 igp d ?‘]a"‘(ﬂfb 8 0is su FPraptregensand Wpsen,
(d err] - Ce) adre/br mokd &f tlhlag% E:Msiétlﬁgw R &, m"rdnucﬁ‘eafal ih@épéndently a
(err]-Cerr])heteroary

Clerr])aryl ( ﬁ‘-‘Ff‘tf%‘F‘P']‘S'%ES EWQ(@PEWT] iy Beteroaiom (cpopatihe dicgadly bopdeddxy or

(qerr]-derpb)ber et asiibdslerr]-Cerr])al kyl ; Rlerr] is

(qerr]-Cerr])alkyl, (Cerr]- C[err])aryl (C[err] Clerr])heteroaryl,
d 3 4

fgl[-f rér%?&@%’&&féﬁisgﬂgﬁ X&ﬁﬁ‘[‘& qﬁ-]lﬁ[seQP 3 R’ and R* are not

rr] Q(C erpreséfterr] ) al kyl ; Rlerr] is hydrogen or
(qerr]-Cerr])al kyl;
: ~ with the proviso that when y is 1 and W is NR? or oxygen, Z cannot be

hydroxy:
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R err] and Rl err] ar ' tly hydrogen or (Cferr]-Clerr])alkyl
.or may bevggkgn togemgm lll ﬁmo i@ith the nitrogen to which they are
attached 00 PEMMH8n b | 1 di nyl . piperidinyl, PCT/IBI8/00064

mor phol i nyl or thionorpholinyl ring; Rierr] is i
Herr] N(CHR[ err]) (C=0) - 54 Rerr] is the side chain of a
natural D- or L-am no acid,; Rl err] is hydrogen,

(Cerr]-derr])acyl, (derr]-derr])alkyl,

(Cerr]-derr])aryitd fHegprolis&hiadt hehl Kl oxyGéd, uldr; SDasrS0. ) &F ahaR®\dré Rber '] -
Clerr])alkyl or (Cerr]-Cerr])alkylsulfonyl: Rlerr] .
wherever it RJB8&¥Ks is i ndependently hydrogen or (CJerr]-Cerr])alkyl:

or Rerr] and R2, or Rlerr] and Rlerr], or Rerr] and R err], may be taken
t oget her to for mwitiethebpnoyise that when Y is nitrogen, R® is mot pRésent;] and R[err], or
Rlerr] and Rlerr], or Rerr] and Rerr], or Rerr] and R err] may be taken

together to formgith the proviso thdtMifin'the Brékenliihe Yépresenty & doRlsRAYSHID Ryl .
t hi ocycl ohex i ndanyl or tetralinyl ring or a group of the

formuia © e‘Jé‘f‘a[féairPf ent; Qis (Cerr]-derr])al kyl,
(derr]-Cerr])aryl, (derr]-Cerr])aryloxy(derr]-Cerr])aryl,
(derr]-d err]) arwitt Siecproyiscithatriheamr §1 and R arelirjdependently a substituent
| - .
(G or ] erryTaR el AL e ekiinbvprosent & doypls pond. he
([ err] - ([ erhétermatdno ear@jtdyer directly bonded to pagiitions [X) &ret ¥r oar yl |
(dJerr]-derr])heteroaryl. (Jerr]-(err])alkyl(derr]-Cerr])aryl,
(derr]-Cerr]) al yitp M pravish thateirdn) dithsl theOCHEY bbsition is oxygen, sulfur, SO,
Cerr])ayl (C%err]-.C[err al koxy&C[err]-C[err_])aryI ,
(C2-q er¥?) hePePbatrpastpecthariol oY I)eBam (err]-Jerr])al kyl (Jerr] -
Cerr])heteararyl, ((err]-Cerr])alkoxy(([err]-Cerr])heteroaryl,
(Cerr]-d err]) arwitl Glecpnoyisthatrihen X oy Y @ definfed Glyewhetpndatars; thebydken( Iip@-
het - ] t |,
(err]- 0 ar FTPurgh Skt aotdh BRIy PLOF T
- h I - . Jal kyl
e R ot 68 8 .50,
( r]-d erédygehkyl (Clerr]-Clerr])heteroaryloxy(Clerr]-Clerr])aryl,
( rl-Cerr])alkyl (CJerr]-Clerr])aryloxy(Clerr]-Clerr])heteroaryl.
( r

-Gkerr])al Kkox S oxv:( - r errj-
Cerr] % al oxy]( )C[ e!rg'r] Y( e‘%ﬁ% ugth :Jr%g%@ﬁ%ﬁoy%ﬁ#gr'W{%f’grcﬂs)(yfﬁ’bgw'(iq ]
( C{ err] l— IC[ er eLo)%t}"k @(-G[omllca@éﬂk?mﬁfvcdh#qw(Iq‘-@ngtle@ﬁlﬂoﬂr Qs
opti ona S u 0 I : ;

( IOC[ err]- C%/ er ?ﬁ%}rl}(%ﬁﬂg? XB%FP'I%{H‘@%? %f g‘???wéﬂ%ﬁ‘ﬁ‘%ﬂﬁ(&‘ G kYl whersin
wi t h the proegeh erminat anghgroup i$ optienally sObstituted by fiudran
(derr]-derr])aryl(Cerr]-Cerr])aryl, (Cerr]-

Jerr])aryl (C erri: C eArdonspdimndydccbeding tdCiginT 1, vatteydin &2, R®, R®, R? and R® are

(derr]- erNJarZI(C[err]-C[err])alkoxy(C[err]-C[err])heteroaryl, and
anyone o rogén.” Rrerr]-Rlerr] is a group of fornula 11 then Z nust be

substituted when defined as azetidinyl, ] pyrrolidinyl,
mor phol i nyl, thi ofor phél mqur\'dmprd\;yg to ¢lgigi hawhersinlY, is carbon; Q is (C,-

(Gerr) - o o PTReR Gz (G CrobEFENPTC i) B IonaBIRgIce (T

C,)alkoxy(C,-C,)alkyl.

dq
d
d
d
dq
d

r
e
r

er
er
er
er
er
er
rr
e

6. A compound according to claim 1, wherein Y is oxygen, sulfur, SO, or
7. A compound according to claim 3, wherein Y is oxygen, sulfur, SO or
SO.,. '
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With'the proviso that, when y is z
(d err] - Ciass sd3s0iy/| Q[Wﬂw‘ylwﬂ
Clerr])aryl(Jerr]- I

- r Q is other than
wgml (Cerr]- PCT/IB98/00064
(derr]-Cerr])aryl (Jerr]-Cerr]

r]-Clerr])aryl or :
)al koxy((err]-Cerr])heteroayl, then at’

| east one of Rerr], Rerr], Rerr], Re , Rlerr], Rerr], Rerr], Rerr]

and R err] nust be defined as the group of formula I1; with the

roviso that when Qis err]-Cerrl])ar err]-Jerrl)aryl o .

FC[ err]-Clerr])ar§( qéf‘%ﬂ?@fﬁ? %}Tﬂ'p%@%’gﬂr th]eagép{ 'f;‘%’r%ﬁ/e fR™-R is

(d err] - ergthepthah Hybdgeh: (L err]) al koxy((err]-Clerr])heteroaryl, then

Rlerr]-Rlerr] may be other than formula Il but when Rlerr], Rerr], Rerr],

Rlerr], Rerr], err] rr rrl..ar || . i ogen or
(Cerr]-Clerr])al Byl , & Shieuhe 28BSt nae“&j’h‘ﬁsﬁ"g%d"%%]ﬂ or

ni trogen, orothbethandiydrogenne represents a doubl e bond; with the
proviso that R7 is other than hydrogen only when R err] is other than

hydr ogen; hth b : i ; ehb¥3sh only
when R[er?] i s other tﬁ%”ﬁ{ﬁ‘r‘gﬁﬁém B[%é\nﬂst'rﬁ e'ngpow SO dtﬂlﬁ‘(fjlﬂtm%[e‘egrr] is
ot her than hgiheotien hydregephen R4 is ot her than hydrogen; with the
proviso that R2 is other than hydrogen only when R is other than hydrogen;
with the proviso that Awvempgduadraccofdirer o] claimd7, Wiareih atleastorsaibtRI-RUEnt
conprising a_heteroato t he heteroatom cannot be directly bonded to the 2-
or 6- posi ti8‘ﬁ'§'§'\ﬁ“ﬁwgﬁ}qeﬁ’g' with the proviso that when X is
nitrogen, R err] is not present, ) with the proviso that when X is
oxygen, sul fur, St SOP<amMpasindacepwsingtositimihavhesein ableasbenre ef R-Reisyr oup
consi sti Rg OiQE&uZQH"-’ Rlerr], Rerr] and R err], is a substituent
conprising a hetéeroetom the heteroatom cannot be directly bonded to the 4-
or 6- positions; i e proviso that en..Y | e subftur,
SO, Sderr] or ni 't‘?‘ogeﬁéggﬁ'&&v\’hgnacgﬁgdﬂﬂ%n%gg‘ %}I%aﬂee'xgame&%e%gengﬁ %t’ﬁngs of
Rlerr], R er@,;Cdrylr] and Rlerr], are independently a substituent
conprising a heteroatom the heteroatom cannot be directly bonded to the 3-
or 5- positions; 14, A MnpgbundSacRbRINGR AR 6 WiRRei at feadiyet RER! fsur, SO
or Serr], aerr] and R[err] are not present; with the proviso that
when y is 1 Calplky- NR[ err] or oxygen, Z cannot be hydroxy; W th
the proviso that when Y is oxygen, sulfur, SO or SJerr]. Rerr] and R6 are
not presdst 16\ t A ¢dmepqunavdceordinto sllien7, wheseiniat teagtone Bf BI-R? is s not
present; ( 'Clﬁ'ialﬁ}\ the proviso that when the broken line represents a
doubl e bond, ?24 YR are not present, with the proviso that when

err] and err] are independenly a substituent conprising a
R ] R ] 16. A corr?pound ac¥:ording to claim 1, whereigpat least gne of R™-R%is

methyl.

17. A compound according to claim 3, wherein at least one of R-R? is
20 methyl. '

18. A compound according to claim 6, wherein at least one of R’-R® is
methyl.

19. A compound according to claim 7, wherein at least one of R’-R® is
methyl.

25 _20. A compound according to claim 1, wherein R’ and R® are taken
together to form a carbonyi and R? is (C,-C,)alkyl.

21. A compound according to claim 3, wherein R and R® are taken
together to form a carbonyl and R? is (C,-C,)alkyl. T T e
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i@ﬂﬂ ne represents a doubl e bond, the heteroatom.

het er oat om when t he
cannot b g)lrrectly b;;m H ﬂj"lﬂns X and Y, With the proviso that
xygen, sul fur, SO SO¥¥Bog/poocs

when ei t WE3EAEBY o

nitrogen, the other of X or Y I's Scafbon; with the proviso that
when X or Y is defined by a heteroatom -B&e broken |ine does not represent

a doubl e bond. 3. A conpound according to claim1 or 2, wherein

Y is oxygen, carbon, sulfur SO SJerr], or oxygen. 4, A conpound

according to clai2g.1 ok cémputwed mr@mgso claim 6, wherein R7 and R® are taken

gg[gH g[[g };%%?E// ({Et% c]a]naggf %;}a&yﬁj@%ﬂ‘] Cerr])heteroaryl (Cerr]-C

err])al koxy(Cerr]-Cerr])aryl err]-Cerr])aryl (Jerr
Clerr])al koxy(C[ 4%] - a gpmpym@gcc%mgtocl m 7, wherein andB aretaken

7 | kyl wh h
(G S GG e e e
and Rperrd are hylrogdhoBBoind sedorag 56 Sty duftaip AR w3 eFé]"?a@e”],

wherein Y is carbon; %IS (derr]- (err] Ikoxy(C[err] rr])aryl.
(Clerr]-Cerr])ardf( CJRepPPEERG pmﬂlname@[reﬁrwh@ar& ]w%ﬂ argreach methyl
(Ce-Cerr])aryl (Cerr]-Cerr])al koxy(Cerr]- Cerr])al kyl. A
conpound accor di n2s.t o Alkempoindacshrdinges efaim 6 wiseroinyRjeand B‘lhréwaph%thylr
SJerr]. 8. A conpound according to claim4, wherein Y is oxygen,

sul fur, SO or SOgfr]. AcoR,[ng T@%Tcord' fi s Mﬁiﬂrﬁh ﬁ‘)ar‘é'é%!cﬂ‘njtetﬂil 2

wherein at | east one of err r than hy ogen

A conpound accordihg t rel n Ie err err] is
ot her than hydrog%é1 R°8m%°ﬂé1a°°°,&8‘38 SE'HH @iﬂ?’& o c?'gl ;'fll“l;[ whereln
at | east mnetogéthlaftcrio}mlﬂ(e,-tq,)dyeloamblegrouﬂn.an hydr ogen.

conmpound according to claim8, wherein at |east one of Rerr]- R[err] S

- other than hydrogss. Acompo&@d accdiding 10 Aaii AGRSLH FMaridPRTArdItAken OF 2114

-wherein at |east one of e err] is (Cerr]- (Jerr])al kyL .
A conpound a\?&ﬂm}'%%’?{ca W@PHPat | east one of Rlerr]-Rerr] is

(derr]-Cerr])al kyl .

30. A compound according to claim 6 wherein R? and R® are taken
together to form a (C,-C,)cycloatkyl group.

15 31. A compound according to claim 8 wherein R’ and R® are taken
together to form a (C,-C,)cycloalkyl group.

32. A compound according to claim 1, wherein said compound is
selected from the group consisting of:

(28,4R)-1-[4-(4-Fluorobenzyloxy)-benzenesulfonyl}-2-hydroxycarbamoyi-
20 piperidine-4-carboxylic acid;

(2R,4R)-1-[4-(4-Fluorobenzyloxy)-benzenesutfonyi}-2-hydroxycarbamoyl-
piperidine-4-carboxylic acid methy! ester; _

(2R,4R)-1-[3-(4-Fluorophenoxy)- propane-1-sutfonyi]-z-hydroxycarbamoyl
piperidine-4-carboxylic acid;

25 ;(2B_,4_R_)-1-[3-(4—Fluorophénoxy);propane-1 -suffonyi]fz-hydfoxycarbamoyl-
pipeﬁdine—tl—carquyiic acid methyl ester;
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claims8 ereln at anewxo Rl err] s(C[err] derr

17. A compound according to claim1 or 2 wherein at |east one of
R7-Rerr] is methyl, 18. A corrpg nd accordr ng to claim4, wherer n
at | east one of R7- R[err] I's nmethyl. A conpound accordr ng to

claim7, wherein

20" " ' compound2BSHrFySlareh ey %%6% ﬁuiﬁn’rﬁ?%m gargpmoy

Rl.err] - R er rgipéridinraiytlytarbamic acid isoprop§l ester; A corrpound according to claim1
or 2, wherein Rerr] and R are taken together to forma carbonyl and

Rlerr] is ((err]a. %54] _Fiabteblp henYM—surfonyl 2%2drmethw%eﬁ&ﬁ&%aﬁhea@eewkm to

claim4, wherein err] and err] are taken together to form
car bonyl ancedig bydrpxyamigde] err] Cerr])al kyl . 23. A corrpound
according to claim7, wherein Rlerr] and R err] are taken together to form

a carbony$ and R[3%(__)]-4-[&(ﬁﬂﬁﬁmbbénﬁ{o&y)bhhzédéﬁhﬂonyﬂ-z 2-dimethyi-tfomorphbdlineBpound
according to cl ai erein err] and Rlerr] are taken together to form
a car bonyl 'ﬁﬁ'bﬁfﬁ] 5 gl %y‘zr R{j ‘Jerr])al kyl . 25. A corrpound
according to claiml1l wherein R7 and Rlerr] are each nethy

A conpound accor deRefS)d -l {4iFiHasohgnzyiexy- WEP??SUHWH'BY‘?'P%PP%@E#%H hyI
217. A CO'HH?H&&n@QEWr%P&ym& ah§n 7 wherein Rlerr] and Rerr] are each

met hyl . A’compound according to claim8 wherein Rlerr]

1or 2 wher oi n %?@h@aﬁéfrwambeareefa%ar')ﬁs@&ai@“’%ﬁ%%ﬁ?‘%%%@ﬁgfn@-C' e

(d err] - @) ercarbowyit @aiddyidrenyamide hydrochloride. 30. A conpound according to
claim3 wherein Rerr] and R err] are taken together to form a

(Jerr]-(err])cygsoal K ok rféégrpcal cowgosmonf h(gz thet?éa%ﬂﬁ%"&jcm:p' ng to

claim6 wherein R/ and e ta t oget to form
(Cerr]-C er$€]|9fé9<ﬂl’9m top|growp opnsisting of arthrrhs,:@ncer hssuemlgmhm gasuledi ng to

clai m 8 wher g EF y re%%ogseﬁgod%ﬁf‘al R0, pHRInABIysis bulBLd'scleriti in

(derr]-06) cy 0
combination wrth standard NSAID'S and analgesics and in combination with

15 cytotoxic anticancer agents, and other diseases characterized by matrix
metalloproteinase activity, AIDS, sepsis, septic shock and other diseases involving
the production of tumor necrosis factor (TNF) or (b) the inhibition of matrix
metalloproteinases or the production of tumor necrosis factor (TNF) in a mammal,
including a human, comprising an amount of a compound of claim 1 effective in

20 such treatment and a pharmaceutically acceptable carrier.

34. A method for the inhibition of (a) matrix metalloproteinases or (b) the
production of tumor necrosis factor (TNF) in a mammal, including 2 human,
comprising administering to said mammal an effective amount of a compound of
claim 1.

25 35. A method for treating a condition selected from the group consisting
of arthritis, cancer, tissue uiceration, macular degeneration, restenosis, periodontal
disease, epidermolysis bullosa, scleritis, compounds of formula | may be used in
combination with standard NSAID'S and analgesics and in combination with
cytotox:ic anticancer agents, and other diseases characterized by matrix

30- metalloproteinase activity, AIDS, sepsis, septic shock and other diseases involving
the production of tumor necrosis factor (TNF) in a mammal, including a human,
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?f’om t hé ?orrpound aCcH!mu ”ﬂmﬁuﬂllmﬁ wherein said conpound i's sel ect ed

OUf
(2R, 4R) - 1?’?5?853 8Uorobenzyl ox{) - benzenesul fonyl] 2- hydroxyq&fﬁmygmgﬁg)l perl

di ne- 4- car boylic acid; (2R

,4R) - 1-[ 4- (4- Fluorobenzyloxy) benzene- sul ggny! | - 2- hydr oxcycar banoyl - pi peri'd
|ne 4- carboxylic acid nmethyl ester

(2R 4R - 1-[ 3- (4 FI uor ophenoxy) - pr opane- 1- sul f onyl ] - 2- hydr oxycar banoyl - pi per
i di ne-4- prisifig ddmifkteding to said mam

(2R 4R) 1- [St?% FI yor ophenoxy) - pr opane malarlw?mr?ym szﬁﬁglra?%&@dc%fr%a%bl - pi per
i di ne-4- car FHRGIVECN Sertng ssthg corditian.

59

3S)-(1-[4- (4 FI uor obenzyl oxy) - benzenesul f onyl ] - 2- hydr oxycar banoyl - pi peri din
-3-yl}- carbam c acid isopropyl ester;

3-(S)-4-(4" - Fl uor obi phenyl - 4-sul f onyl )- 2, 2-di met hyl - t hi onor phol i ne- 3- car box
ylic aci d hydroxyam de;

3-(S)-4-[4-(4-Fluorobenzyl oxy) benzenesul fonyl ] -2, 2-di net hyl -t hi onor phol i ne-

3 carboxylic acid hydroxyam de; and (2R 4R) -1
- (4- Met hoxybenzenesul f onyl ) - 4- (pi per azi ne- 1- carbonyl ) - pi peri di ne- 2- car boxyl
i c acid hydroxyam de hydrochl ori de. 34. A pharmaceuti cal

conposition for (a) the treatnment of a condition selected from the group
consisting of arthritis, cancer, tissue ulceration, macul ar degeneration,
restenosi s, periodontal disease, epidernolysis bullosa, scleritis, in
conbi nation, with standard NSAID S and anal gesics and in conbination with
cytotoxic anticancer agents, and other diseases. characterized by matrix
nmet al | oprotei nase activity, AIDS, sepsis, septic shock and other di seases
i nvol ving the production of tunmor necrosis factor (TNF) or (b) the
inhibition of matrix netall oproteinases or the production of tunor necrosis
factor (TNF) in a mammal, including a human, conprising an anount of a
compound of claim1l effective in such treatnent and a pharmaceutically
acceptabl e carrier.
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