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Sulfonam de Hydroxarrat es ' The present invention relates to certain

suf onam de derivatives that inhibit procollagen C protei nase34 April 2003

phar maceug dgeizsConposi ti ons containing them their use, ghtrrmojagsds and

i nterpedi ates for preparing these conpounds. The col |l agens are integral
conponents of connective tissue. At present 10 nineteen types of coll agens
have been identified. The interstitial collagen types I, Il) and IIl are
the maj or collagen conponents of tissue., These collagens are synt hesi zed as

procol | ag nol ecul es havi ng am no- and car boxy- t erm'Hal pept| de
ext ensi ongm&mg@ﬂ Wm\“as pro-regions. These pro-regions are ty
cl eaved u I'on of the procollagen nolecule to giv mm
col | agen ol edf®®*which is 15 capabl e of association int o ructured
col lagen fibers) ((see, e.g., Befsiamidedivdresshatey Annrr. Rev. Bi'ochem 47,
129, ( 1978); Kivirikl:o et al., Extracellular Mtrix Biochemstry ( 1984)
and Kuhn, Structure and Function of Collagen Types (eds. Mayne) R and
Burgeson, R E.), Acaderric Press, Inc. OrI ando) Florida, pp. 1-42 (1957)).
It isswell esta% K nlatt%xcersg\s{ o 9en de0|t| R %@ctlated
with & variety of 20 °F PR %sc, Zﬂcﬁ 2SR TSP |eail B WBHar y
fibrosis) perdoliggnrGproteinnos pham&;mtmzrk cothpbsmenssc)onpanmlguhaul theirfusér osi s,

ki dney fi bro h]sethodndogartglrg 4isgl groaesa,r gtectom?) ﬁute respiratory

di stress syndrone, “arthritls, cystire fi ko |bs) R48R>surgery, corneal
scarring) surgical adheS| ons) scl eroderma, chronic allograft rejection)
henodi al ysi s Shiﬁ br05| s, liver fi brosgﬁs(gand rest enosi 2{ These di seases
are chatacteriz 659] WENLYEHUEFIL QOPIUITY YFORPESTIVE Fisyie; AL BIeSENY | al

col | agens hhiteeangpes @ coilagais Have pea idehyfied: "ﬂ&gh&dattlaomlta@etstylpeﬁldlung to the

synpt ons of ﬁfiygros s Theoﬁfore i nhi bi tion of t hol ogi cal g sition

of these cBPf H5aHINe MARTFONRIGH OMRIENTS AR HHent a&@sd ?éﬁ%é‘z cent

st udi es sugmnagtehe;ire&rwreﬁamﬂaamw&wtmu@sse@tarabygef&mlF;bmdecat alyzes 30
de af ty es I, 11, and |11 ns and is

the cl eavage of e gp ti ﬁ

therefore S*UY2SIHA'IC iig’d B BTFE9E%6 WPEP@?S"WQ‘E@WPF@ Yﬁl é’lpof‘n t he

Eﬁr mat |) og6gsfcrétwmiflﬂ)wp}ocergmggea@edled‘ulw@rézi ﬁﬁ@ureEenioah mcgécuaé Wlfglfﬂ is Bi ol . .
en 4 4 t wou eref.ore be des e to provide

proc | a~e ﬁipéﬁi%&%ma@&%h%o %W strugihre lé-%ﬁ? &mﬂ@e & EnEeer 874 conbat i ng

d} seﬁ_ses_ nBelisiat, eﬁmfcayfzfx@fwﬁmeﬂdemgwmlc)ﬂ\@gnm\h%el (BkbﬂaaéjlﬁszMaTHE conmpounds

(0] this In on | |1 S an re ed nee p t,tIS

i nventi on éf% gy 69 #imf#%n ?Fé’r“ifﬁi‘éf m&u%fe%ef é‘dl“ﬂ?’b e (s & E

conpounds aRPBAERIGER. BY), KeddeiaPiesanc. ORahdd, FrEAd J zr‘BQESN)Z IR’s 10 (la)

a

wher ei n: hal oal kyl ) . hete oal kyl . cyclo , aryl, ar al kyl)
ar al kenyl! , “ﬁ!ef’%talﬂéf%?% thap gxcsssyierollagan, c{qli’é’f‘é'PBésr%f'P‘P@‘"ﬁ wit é‘t"éF’B’d |yl al kyl ,

cydoad kyl akibydtic m(&&&xh@ﬂ@)xn&@m@mﬂmr%ﬁmsa lcenta@l fbity Symenegd oal kyl ,

-cycl oal kyl al| k am no, . nmonosub d am d| subst t ut, ed am no)
aryl, aral agfc}:‘bhaiféﬁﬂwf)ﬁbﬁ@ﬂbe tﬁfé‘ﬁé%EWmﬁ denpshiglselorosisnhspaiibREWL| aI kyl ,

hydr oxy) aH@?morﬁ&ﬁ{r@s%lsy@a%mecmmd M&ﬁlclﬂwas ha{a%rn%kgw QZSMwealar al kyl oxy,
or heteroaral kyl oa or -C(=NR )NHSO~It" (where en or al kyl)

and R' is &%HNG SH@EI%PWSIO%WHCM%W)dtryeqceap&ryftamwon ﬁeyp lalyjeig) kyl )

het er oaryl shmtf%rré’ﬁ{ ﬁlvgryfiibroﬂg atﬁ@?e‘g{eﬁﬁﬁg Tl’l?sleiSYslelses %Q cﬁaﬂaétengﬁ@ )Ar' or
-CH(R’ ) CH=CHAr' where i s hydrogen or al kyl; and Ar’
excemve deposits of fibrillar interstitial collagens that are resistant to proteolytic

degradation thus leading to the symptoms of fibrosis. Therefore, inhibition of the
pathological deposition of these collagens should help in the treatment of these
diseases.

Recent studies suggest that C-proteinase is the essential enzyme that catalyzes

30 the cleavage of the C-propetide of types I, 11, and I collagens and is therefore



is aryl or heteroaryl; Are is either: (i) a phenyl ring of fornula (a): R3
Ra Rs 25 R~ Rs (a) wherein: 14 April 2003 WO 001 37436 3 PCT/ EP99/ 09920
It; and R are, independently of each other, hydrogen, aIkyIB %Wﬂ?P?%lo

halo dﬁ“* Xy are> i ndependently of each other hydr og or halo
Eﬁ hal oal kyl , heterocyclyl) alkylthio) arylthngjg?gpﬁ%??hle 5

heteroarylthlo) het eroarail yl thi o, cycloal kylthio, cycl oal kyl al kyl t hi o)
al koxy, aryl oxy, aral kohy) heteroaryl oxy2 heteroaral kyl oxy, cycl oal koxy,
cycl oal kyl al koxy, al kyl oxvcarbonyl, hydroxy) hal o) cyano) carboxy, nitro)
am no, nonoal kyl am no, dial kyl am no, al kyl sul fonyl, aryl sul fonyl,

ar S' k?/LSi“ ﬁ@%ﬁWmTﬁI@Ilgrtg@fd('hﬁitiEBf@iﬁl}’dncltlﬂﬂftl&rdllaﬁéﬂ ﬂﬁél‘ﬁ(l(ﬂef, qlnzida}a et al., J. Biol.

cydoal kyl s ony, y a sul fon a ene

(where Y i éhamb é) “3:%5984@ ¥tow0uﬁéc refor %ﬁéﬁé Hef%ém PZ?SJU%?

hydr ogen ofraleliishe irtitshtofs | hﬁd ﬁ'lelﬁéﬁs'yprohhd@E\Qﬁé’ans@ﬂtd}ﬁl}atﬁ%@%mmeﬁiﬂt@ﬂb@m no,
or dlsubstltuted am noj ; RS tﬂlether wth Ra forns -0 ( éﬁﬁvékmhere n

is2or 3 5?5%?5%!!&%1%3%“5’6‘& rbesg cel deﬂﬂe-ﬂéerﬁ%ﬂw%ﬂdef) @‘ér‘c‘ﬁ"?ﬂ[ﬁ’é’r Sogen or
al kyls or 154thetcaaep@n atons to which RS and R' are attached are fused to
the C2-C3 carbons of a benzofuran ring; provided that at |least two of R,
R4) R~, and R are not hydrogen at the sanme tinme; or (ii) a naphthyl ring

of formula (b): IRonBlaepe%P tﬁ@)n%ﬁﬁﬁg‘?euﬁ%e duﬁohyﬁrd@a@nvata»lemeaealfmﬁme or

hal o; and It" is_ hydrogen, alkyl , | oal y kyl t hi al koay,

al kyl oxycagemyef cozmpaungs ssaresenjedrndorming Ha) cyano carboay, nitro, anino)
nonoal kyl am no, di al kyl am no or al kyl ulﬁpnyl provided that both R'' and R’
are not hydrogen at the same tine; anyg their pharmaceutically acceptable
salts, prodruga, individual isomaosiN-angMNixtuAés of i soners. 14 April
2003 WD 00/ 37436 4 Definitions PCT/ EP99¥,099743 Unl ess ot herwi se stated, the

followng terns used in the specification and
10 (1a)

wherein:

R' is alkyl, haloalkyl, heteroalkyl, cycloalkyl, aryl, aralkyl, aralkenyl, heteroaryl,
heteroaralkyl, heteroaralkenyl, heterocyclylalkyl, cycloalkylalkyl, -(alkylene)-C(O)-X
where X is alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl, amino, monosubstituted amino,

15 disubstituted amino, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl,
heterocyclylalkyl, hydroxy, alkoxy, cycloalkoxy, cycloalkylalkoxy, heteroalkyloxy,
aralkyloxy, or heteroaralkyloxy), or
-C(=NR ' )NHSO:R"* (where R is hydrogen or alkyl, and R* is alkyl, haloalkyl,
cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, or heterocyclylalkyl);

20 Ris -CH(R)Ar! or -CH(R®>)CH=CHATr' where R’ is hydrogen or alkyl; and Ar'
is arvl or heteroaryl;

Ar” is either:

(1) a phenyl ring of formula (a):

25 R’ RS

wherein:



claims have the neanings given below "A kyl" means a |inear saturated
nonoval ent hydrocarbon radical of one to six 5 carbon atons or a_branched
sat urat ed nonoval ent hydrocarbon radical of three to six car HohPdt

e.g. ) rrw(hydmm;t hyl, n-propyl, 2-propyl) tert-butyl, penpyrepasahohée Ilke
"Al kyl ene” neans a linear saturated dival ent hydrocar bon radical of one to
six carbon atons or a branched saturated dival ent hydrocarbon radical of
three to six carbon atons, e.g., nethyl gne, ethylene, propylene,

2- met hyl propyl ene) pentylene, and 10 the like. "Al kenyl" means a |inear
nmonoval ent hydrocarbon radical of two to six carbon atons or a branched
monoval ent hydrocar boe an@di’ G#e, ilepeRd&@@ly 08 esth o] o@dnQ Blkyl, RMKRLNI NG at
| east one doubl e hond, e.g., ethenyl pfopenyl) an the ike. "Hal 0" neans
quoro) chloro, B }ﬁ'a, or iodo, preferably fluoro and chloro. 15

“Hal oal kyl " neans aI W'an%@%%é id&eﬁgnd’t‘nﬂhoPEh%h%Ehe'm{»@r&QHEaIRﬂ & hflgrent halo
atons, e.g., -CH-C L CH~CCl i ke, cIoaI kyl "
means a sat urat ed m)rﬁ)\ﬁi?l Hthaé%kxlchqﬁsree\@b&rabahhwaemsmo ara lfYIlfPée to seven

ring garbons. Thﬁt&%&kﬁﬁbkﬂéte%ﬁ%lk hWE*c‘PM\}ItYuoS'dmddll\}ll'alﬁ&itﬂxgm&dem ly

with ‘one) two, or thrée substituents se ectedfromak ['oal kyl , hal o,
nitro, cyano, ZGYﬂBﬂ:GFPalqu)Y hﬂiﬁ@ﬂiﬂ%e‘@?tmefr@%@“mﬁ#'@ﬁ IOW substituted
het er oar al kyl , Livisrics lkl | Ral®lcy ) ierDRRhinoWher e
Rand R are ind (e)nlggnt ?Ra r%%ﬁg%?u’lﬂ e enrler RIS

hydr ogen) al kyl )m@moadigﬂqrmnal lylkS’@DBW,tanVedepmérngl)U“% radlgdeulfanghl |y, the

term cycl oal kyl § hexyi )
1, 2di hydroxycycIHoep&‘r}L#EgF?l)fmTrﬁf heﬁé%@ﬁ\?m@%ﬂﬁgggsﬂ%ﬁwyﬁt ed am no" neans a
radi tal - NHR mh@wdoai Yls kglswifanyl, al-Ye{alkylene)eGeD b Al where Yoy d daindy1NR kyHO-,

hydr oxyal kyl , ary Ny €L o | t I
het er oar al kenyI ) he {: cflfn @{@tie(r%gg(go {naﬁ%l?y,l’ a@?f@%@?‘k’wgﬁ?’%)
et hyl ani no, pherayrlnammeno Stztytedm'rmep, qndmbzgvuumdim):ohm the |ike.

"Di substituted am no" ?RE:
i ndependent |y of each o] Her m{tggﬁh?&h o%%@l ghégfg‘ﬁgé ty n(acef}c oal kyl ,
cycl oal kyl al kyl anld)}ﬁram(yxadepymdenalwlfeacamlhdfylhvdragmld(eﬂvl, or het eroaryl,

het efoar al kyl ) heter Cy< 4 Ve I t
et efparalkyl) et o ok SR Hom NETACL - BE HEVES SRHIADIHL ot |

het erocycl yl ri brboRe febemmétranemgxarrpl es include, but are 14 April 2003
WO 001 37436 PCT/ edqt hyI am no,
di { 1-nethyl - ﬁgg?an?&gggﬂgﬁe%%mﬁ ﬂ R@ I{thﬁmaltrpﬁ&md% r$&}Qélyaﬁl{ no" mneans
a radi cal -I~THR1m¢1e1re It is alkyl,
Like. 5 "Di al kyl am n means, di ca
i ndependent |y of eaca"et hér” ?’&hﬁ““ S
not limted to, dinethylam no) nethyl
and the like. "Aryl" neans a nonoval e nocyclic or bicyclic aromatic
hydr ocarbon radical of 6 to 10 ring at®ms/ which is substituted

i ndependently with one or nore 10 subk/é't ents, preferably one) two, or

I

e.g. ) met hyl am no, ethylam no) and the
NRIR ere Rand R are

E’F%%“ n"t%’?hve exanpl es i nclude, but are

et hyl ati no) di ( 1- net hyl et hyl ) am no,

three substituents sel ected from al kyl Yhal oal hyl ) thioal kyl, heteroal kyl)
hal o, nitro, cyano) optionally substt™uytetgphenyl, heteroaryl,

het ep@cycl yl , hydroxy, al koxy) hai oal koxy) optionally substituted

phenyi oxy, heteroaryl oxy) nethyl enedi ox& et hyl enedi oxy) -COR (where R is
al kyl or optionally substituted phenyl), ’-(al kyl ene)"-COOR (where n is 0 or
1 and R is hydrogen) whdgin; 15 opt| onaI | y substituted phenyl al kyl, or

het er oar al kyl ), - NRaRbo [ a ndependent|ly of each other,
hydr ogen) al kyl, cycﬁgaf \,M;}?m &y &enal(ﬁyagoxyal kyl) optionally
substituted phenyl dk hdtydmmnydl):yl hd‘ﬁﬂ@RhIl(Mem ell\m/ laléxy}wtdc@genylor al kyl
and i s hydroge A ORL Lo subs phenyl ),

- §( O%R (where %H?lbx ‘ho{"é alo fr%%‘% (21 8’% 2 aﬁ’mg rho'do tn?ih %f ovi ded t hat
nis 0), alkyl, d&ﬁlkglymhmad)rkallylsm@omlyha-lokmlleatﬂaybpthl‘le'f’mcbhi lay¢ notdptdrogeal | y
substituted phe ﬂ 9 onaI Ig substituted phenyl al kyl, or heteroaryl J,

- SO-NRaRb (where Iﬁh R e, independently of each other hydrogen,

al kyl , hydrthmyahkxyhz)ceouicadphccapable)sahulpsctdrnget, adlivibedl ydomens, aRd narthrRoof
together with the nitrogen atomto which they are attached form a
heterocycl)}F PEY Ng)) -NRSO-R {where R is hydrogen or alkyl and R is alkyl,
cycl oal kyl, 2~ cycl oal kyl al kyl) heteroal kyl) optionally substituted phenyl,
optionally substituted phenylal kyl) or heteroaryi)) -NRSO-NR R' (where R
is hydrogen or alkyl and R and R' are, independently of each other,

hydr ogen, al kyl) or hydroxyal kyl, or R and R' together with the nitrogen
atomto which they are attached forma heterocyclyl ring), or

(aI kyl ene) CO\IKR~ (where nis O or 1, and R‘ and Rh are, independently of

”~ T [T o 1 11N o —~ o



14 April 2003 WO 00137436 6 PCTI EP99109920 "Optional ly substituted phenyl™
means a phenyl rind hich is optionally substituted i ndepende QA% ¢%h one
or nore substltuents) preferably one or t'o substituents sel’ t2P

al kyl , @7&361 thi oal kyl, hydroxyal kyl) halo, nitro) cyefppodipesuoay)

al koay) carboxy, al koxycarbonvl, am no, nethylenedi oa~, ethylenedioxy, 5
COR (where Ris alkyl), -COOR (where Ris alkyl), -NRRh (where R and R~ are
i ndependently of each other hydrogen or sl kyl), -NRCORb (where Ra is
hydrogen or al kyl and Rh is al kyl, haloal kyl, or optionally substituted
phenyl), or -CONRR~ (where R and Rb are independently of each other
hydroben or al kyl). More specificall petifRion€r m aryl includes, but is not
limted to, phenyl , 1-napthyl) and ?-naphthyl, and the 10 derivatj ves

t hereof. "Heter o‘éﬁlﬁs Oth@&h@ sgtqﬁ, Hes/fallewing r?ﬁ‘r‘i‘b‘c‘iﬁéﬂ il they spefificatiqneang omat i ¢
radi cal of agm}%aoémrﬁgagnﬁbeg@ggblgmg one, two) or three ring heteroatons
selected fromN, O thé remai ning rinb atoms being C. The het er oar yl
ring i s optional I‘\)Il\\éumsqrmtadtr@ar $aﬁ§é¥$érfﬂ‘émvla§¢“9\b‘f¢f0éﬁé‘05rm¢ﬂﬁ? ©fonpsa siXuent s,
pref eeably

het er gal kylz?nﬁ)éﬁat(r)%g&r:?%?{ hw%@&éted:rgm'%@fgeg%?gdrfocgégmﬂerg % al &% ér(%gen

al kyl , hal sartiop atomstd-Srmethyl, sibyh ri- prigprld2-Prepih tertd:umlppervmham}tlmjﬂxgu t ut ed

het I NR

hidfégirn,y ?an kyI)IXc %mafjﬁy ﬂé’%@?&% %a‘f‘ﬂ??@e’ﬁq"e%iya’? f<°|€ @QIQ%{)@I%W ly

subst i t ut edaptearatbins oCk bydRchovhsaterarrd dvaignd g marlmrm;amca topaeitonial | y
bstitut I

Pydr ogen, - ALy gt &4 AnFRRE Ty HpehE . el sroyBhe beRifer, r

substipt utedhh k@roaral kyI)) -S(O~R [where n is an integer from U to 2 and

R hyd ! : [ . kyl ,

et or 03 ky L. opt Fkeaf dndiPl iedradhduan HyargEBLA Bt bEBYE Pk b8 Y

phenyl al kyla,toms oopbrawhéd mosuhdd:ntﬁwdm;tatbeheadmaI>df11)reeﬁoﬁbdlahrlﬁh atoere R

and R' are, 5 ot kyl., hydroxyal kyl ,
or opti onacho;r/'pas'ulE"22 gféa{é%‘ % ‘é@? ngr® ?R’er?ﬁedll%g 5'3 t%‘g%%\n}q“’h t he nitrogen
atomto which t Hé*;alei‘rraemstﬂaoi‘redhﬁm rbramhemrebdc,yprbﬁekabiy flgdro MHCH)R. (where
R i s hydrogen or. and |t a | k or ot| a

subst?t uted pheny a)l%(a\{kyl{lﬁg&ﬁ'al yﬁ uebrel"Iiéamqjﬁl 39 r}eéjﬁjrg?am E it Ad]téalo

al kyl) cyclaednkyd.g., SHAGalEY,|- €H§¢F3, -ﬁbltﬁﬁbadddydhp likpt i onal I y substl tuted
phenyl , opti onal. fi I ted
het eroaryl ), %’%&@E’% \/\1%1%%%9 n%&a(lg%éﬁycg{c h&ﬁﬂéﬁa%r{ éédf@@ﬂpé‘ﬁ‘h};% are)
i ndependenttbyewh raag:darbdd’seﬂ“he hyuﬂmaﬂg,émaqrbe@Iphyhall)mubﬂxtuaafdjxnla'épemigetlher with
t he nltrogen atom.t o m ril 2003 WO

001 37436 PCTHERBY/ Ugg%h’fe%?&ﬁ%a}%’re? c e%ffﬂtas’ 2 I‘YI é‘f‘E&?Iké’IEi‘f’%D&tﬁihcyﬂ"’ (wher e
n is20 or Jlopiaaly subndufed plieayl, bpd&@a&lydebmitytedﬂue&achakkyhe@}l (mhdreoRy&n or

Lt ached f aMrSseRepibtopstaigtik RS TG SRR iiebgr b bl Rk e

speci fi cal |zyL)tlherLe(mm@tmoﬂﬁyﬂydrﬂgﬂnudkﬂ om;iudrﬁdm@ﬁbdwumuetlwem)d) More

"W davol y1 - peaby bR s hted s SRl S5 Riobran. Y RRRENhny )

i sobenzof urcahydroxb@nmtdpyaaﬁﬁyﬂmhlbzenzm sot hi azol yl , benzot ri azol yl,

i ndolyl , isoindolyl, nzoxazol. ui nol ui,nol yl., nzim.dazol yl ,
benm%oxazol yl, h‘ﬁﬂ‘i‘?ﬂ‘ﬁftﬁﬂﬁ Xod’l“g é‘r%l ';\ﬁgﬁd"here%“ algﬁ loalgﬁ Y
benzodi az eféy@btaﬂ\gney@oalkylalﬁﬂdﬁdh&q?m 1,48, ;3 ardlRyll haleatl, hét@\rl\%aHﬁL erocycl yIt
nmeans a saturated. c ic radical o ring i n whi one or two
ring atons %FF@OH@EM%E%%B@QQ&%HOF@%%he@“"a’rcY lﬁ¥mﬂ‘éﬁ'§]ar’i“‘|“§ an

i nteger frogthPaiind)pheAN8niRMBRYIAhiIRE, ameaﬁﬁmx&em@t&)hwere one or two C
atons may optionally be replaced by a c ?Oniéml’\ L The, het erocycl o ring
may be optional l Plé%%*wt@&@@wq ﬁﬂ@ﬁéﬁd@!ﬁfq t W @m-é‘a@% argr t hree

substgot uent ﬁldssérmhﬁyioiéagnbmem al]\QI5h£16$lQﬂ| &¥hdalll @yclcmktyn chlsmaz;aerLyl
optional Iy supstituted phenyl, opti onal |y substit uted heteroar

optional |y Byssexyalkp édylpﬁélrlryIaF%i}‘Ie)‘Y‘@bﬁF&%MlI Reterapralkiv, dteg’aoqtré{lémar allyl,
-OR (where Rtk pIfr Qrgl?e@ero@}tc%ﬂlk IO(Kr lbﬁ‘ﬁ@ﬂ* J&gét)mr wﬁﬁ'ﬂxe IQWEE aRrtdwRchare

i ndependent |y hydrogen or al )5 ~~her e rogen) aI kyl)

het er oal ky| thexprg attaﬁb@%ﬂos@rahe}erewcafrl yméxﬁapnewnyatlvr@@mp{wwg wderbpgare

hydr ogen) al kyl) aryl, aral kyl, heteroaral kyl), 20 (al kyl ene)-COXK (where
R is hydrogen, alkyl, optional I y substituted phenyl, optionally substituted
phenyal kyl, or optionally substituted heteroaral kyl ), -CONR R') or

-(al kyl ene)-COONR R' (where R and R' are independently selected from

hydr ogen) al kyl , cycl oal kyl') cycloal kyl al kyl) heter ocycl yl) aryl) aral kyl,
heteroaryl) S(O) R {Wnere n |s an. |nteger from U to 2 and Ris hydrogen

~ - o A\ ==~ ~\ I o "~



het er oaral kyl, or heteroryclylalkyl), -CONR It" , or -(allylene)-CONK R
(where R 15 and R' are independently selected from hydrogen% alﬁ I

cycl oal kyl, cycl oal kyl al kyl, heterocyclyl, aryl, aralkyl, he PO @P?

het er oa or SO-R (where R is alkyl, haloal kyl, cycleglgedbo9920

cycl oal W@JQ‘W aryl, aral kyl) heteroaryl) heteroaral kyl, {?gt erocyclyl,

het erocycl yl al kyl , am no, nonosubstituted am no or disubstituted am no)) or
R and R' together with the nitrogen atgmto which they are attached 20
forma heterocyclyl ring]; R is hydrogen, alkyl) haloal kyl, cycloal kyl,
cycl oal kyl al kyl, aryl) aralkyl, heteroaryl, heteroaralkyi,

het er ocycl yh@aldibd to, HeRethVIRRN S0, FadtBylethkMnind) di@ahkiHyl-e @iyl BRI, ocycl yl ), or
-CONR R' (where R and R' are independently selected from hydrogen, al kyl)
cycl oal kyl Plpésﬂélf’dhlaﬁ?lt}aq ‘k‘gﬂ) aryl) aralkyl, heteroaryl, or heteroaral kyl);
and Rd is hydr o9@BnéAkANmARA hdaak a fadidal ULNHRALKNE R i§ ¥I&kYIOBLK Ylethyd®mino,

cycl oal kyl al kyl ) aryl)’ aral kyl, heteroaryl) heteroara kyf, het'erocycl yl)
het er ocycl W&PW‘P% a&ﬁith‘byk%nosubsti tuted am no, or disubstituted am no.
Representative ¥@iagfinb kit ralith] -NER' Wherd & Bhd Rark Sndopdh@ntRithy!

2- hydr oxyet hyl > 2- net hoxyet hyl , benzyl oxynet hyl ) thi ophen-2-ylthi onethyl,
and t he I i fash otherallyli Represgntatiye expamples inclpdeibuparenot Rmitedda. al kyl ene gr oup
and Rb is af,ah ' . R’ iphenyl et hyl)

3 (3. chl or ophen%‘i; B e, A RS amin S A e L OV

001 37436 PCT/ EPYoyigaens 2 meridvelept moneeskic or bigdilicarom@Rbhydiesacbdn i s an

al kenyl gr J : defd e q )

3 phopyl 2 Raf8e 10 Al RYPRREE IRt MM Tk Shelor pore)
wher® R i ssubstitiehis) preéeraply ape.dand, ®-thrdesubstiveards setacidd fromepyhdabpatlkiyhed above
e'g'1 pyrl J: 3 '( VA i A i .
"Het er oar aﬁt%%@?me@n%g%g%éhgg’ﬁ ggi %%’%t’éﬁgh)ﬁ&%&&%ﬁ g?ﬁgﬁ‘ﬂd%’? bup and R~
i s a het er beierpcydylolysiraxy, dikpiondadlaaliows aptignallyupstitutidpt@nylopy.open- 2- yl , and

the like. j L}ogfyg%ﬂéer a}éége'f'liy%ﬁg&%@neﬁ?o . .C-%!OR %%%@(gg glk? %rsop%ng‘h)kyl ene

group and yC roup as define
t et r ahydr opypstirwted phamyb)hy(blkylend), r@@ORI(phpremaiz Orer [1-apdR isyhydragen, abkyl,

3- piperidi py.lk . K& .. I Qah k| b agdi cal -RRb
vvherlg’ R i SE%J}]J%FI%I}II%SH@H%? gﬁ%%z{rlllgﬁ% }Igg&gﬁgiﬁllx’o;ﬂ%é I ‘6‘?%%%3 g@d ge%lze ned above
e.g., cyclimdepmdenty hfdach otieboHaxydgenogiil, cysloglkyo hedgdikylalkgt bydroyapsgl,, and
t he | i ke' . n ll. n yll n K n b n . k anll
means a raéllg)t(l:?arfa\h-5 s\?\‘/lgluetfgwiér%’ °5)r?e%ef%?'f” ﬁr@?@zar(glpﬁrfP{igﬁ}pcﬁégenré/oljar al kyl

r espect i vetlityl aad Rie$ hydrdgenb abkwl, balgalkylnet dpsiopallphidistisuggd phenyl), -S(O)qR

ridin-2-yl hyl Qx: I angl . t |k g r | ans an
grk;/l | r adi &I}@%EXH%?%# ?gré;évd;%gzcaanr r yllsniga(r)ér#éngg’mnﬁeg)tggﬁrg{s@ ’al )1/ one, two
'?L t20r ee hmlcxaﬂwi;gydqukylalkylohétch@dgwhapti@rialIwmbdniyuhed?:ye@rlmmkmaﬂsle 20 prlesgnt
ey are n . a atigee _exanpl es i ncl ude,
butyare no Wﬁ%%%%%%g@%ﬁf%%%@ﬂjsgﬁg]}I@Z%@ﬁ?@ﬁ@l%ﬁaéq’hygf oxypropyl)
i ( Eyg r oxy gef[dhiyér)d;ﬁgyrgf &ugh pthep hydragem athyb dyBraxyilkyl 3e hypedicorallp substituted
- r oxyby 03 r QXVpr . .
1. (hyar oy RSy o7 25206 B B RY RB¥henigorgnpamyisarieh ey e iisbr A y1 and
2. 510 hyt oybr oyl nd Ly 0 oty 2l Syt ot fonal o
" E)pt'%lonal I QYCYMM@H&ferf’#@gls%/ﬂ)‘é‘ﬁ@ﬁﬁﬁ‘quyt%%‘gﬁk%ﬁéapﬁﬁﬂﬁ %‘PStEC,IﬁIeéunst ance
(e ovent br Ot et ance BaburS A | norances | h phar it doee not < For
exanpl e) " étaéer&tﬁ}eﬁagﬁvwge%fgltqtbﬁaﬁv(fifomat'vbprﬁrgéfs@fmﬂfgﬁ 4R an al kyl
group” 30 topeiher vitAithé ARrckK YonBywhidh tHg Qe NOAhBE fREESREtbrociiidl s,
description |nﬁélyudes si tuatjons where the he;éef;fgcycl qegr oup | no- or

di subst i t uPed2lirieRelarC@ANRR” @GhsTmn wmiersh e eisRutieriadepradaateelragh| o

grou is n@ihaﬁ,“\?ﬁ%dgteldfogglk% bhRY i1 RY do¥th 8N RidP the nitkBg N tbin ©¥QEE N @HO! 37436
PCT/ EP99109920 10 ) . . .
are attached form a heterocyclyl ring). More specifically the term aryl includes, but is

not limited to, phenyl, 1-naphthyl, and 2-naphthyl, and the derivatives thereof.



"Am no protecting group” refers to those organic groups intended to protect
nitrogen atons agai nst undesirabl e reactions during synthetic procedures
e.g., benzyl) benzyl oaycarbonyl (CBZ), ten-butoa-~rcarbonyl {46eyl 2003
trifl uorwaaelydss 2-trinmethyl silyl ethanesul fonyl (SES), angchligobiéae
Conmpounds that have the same nol ecular forrmula but differ in the nature or
sequence of bonding of their atons or the arrangenent of their atons in
space are termed "isoners". |Isonmers thatédiffer in the arrangenent of their
atons in space are termed "stereoi soners”. Stereoisoners that are not
mrror images of one another are terned "di astereoners” and those that are
non- superi rrposabl@ptitirratlmsutisnmgeépbénydz'amlaaris& plidnei riag ehichrigeptiseadlant i omer s” .
When a compoun ric center or ere a carbon atom
i s bonded toul[!J %ﬁ’?e di* ??p er”?%’t‘t) “Bbﬁgf OLINEF %ﬁ‘“”é?‘lﬂﬁtprg%f@)gg T Y¥8ible. An
enant i omer dstitnentskeleaed érbnzﬂklylbtyaltadtbylabﬁcﬁﬁlu)tleh)&baf)lagtyt dialopnited, cydrs,
asymetric ﬁe ter @nd IS descrll bed Bﬁ ]he R- and }j—s qbgfn ]rul s. of Cahn
and Prel og, "OF OBy 2TRE" » FRIPREY: alkoXYHATRRN YIndm s, Ssihdens SRREPPERe of 1~
pol ar iszed |¢:@mmda mta.sltgm)ateocms(wlexe Rds alkgh) ONVR'R® (WheterRiaal ® yre(i . €., as

+ A ch th
i vi dual BREREREEr Smeh el hidioafaor Abvior T AGR dOIEE EnbaTERy bqual
pr opor t i onsalkyl ahaa"wmu Ieaiwliyli 6 dpalonelly substianedphenyl) bHr CONRTRE(wipounds

of this inv may po nor,e m‘ret 2 cente such
conpounds cg “tdﬁgraé‘f %‘rdépﬁ@eﬁabﬂﬂf?ég 0 *éeﬁh%{ér%&)éat?&@ LOEE) I‘ng‘re Py %ﬁ“é‘r‘@‘bl soner ~
or as m xt Ul!’eﬁ‘ﬁ atr)hezt@mes, Biitlienst linved ), el NERYH S, ahde-rEhpheHyl, Rhid@Re OF
nani n eg_artl cu orrpound in the specification and clains is intended

to in Iude TB PRUYSd VF enantiomers and mi xtures, racem c or otherwi se,

t hereof. The net h{t{dérofa@'l" ﬁtb&sd&h@ﬁéﬂamﬁtln%h&ifclﬁ:t&*tﬁ@&h@mcﬁﬁz&bé radidaltdre
separati on of stere0| soners .2~ are well-known in the art (see discussion in

Chapter 4 of0 MZAREMEEY CORGHIRE Ot EWp <qTrthree rpghetenoaioses seleciod dram NiGhRr w | ey

and Sons, l\e\théffetﬂmmhw atdins PR @aq%tue@abtapl ARE ARNGlIEsWsRlRA * means
an exci pi ent that ‘ibb ul in preparing a ph ar maceuti cal ‘conposition that
W

i s gener al | jrdgpanden ‘t’t’ GRF €F Hipde fehstifanty PotieigbliAnepriye subskidvenise

undesyisr abl eselaftd fidith pﬁa@mwﬁet@hﬁmyt t}tteémt&l,aqawna%ec fig, -OR (Wt | Nary
use as well __as human 1%‘% 16§Ut| cal use. har maceut i caIIy accept abl e

exci pi ent" Bds hydgegenpa kyls oreranally S'at?ﬁﬂ“‘é’teﬁlplli‘ﬁmf rRA Qritosalipsybstiigedyng
nore than Op&erddsA, ENRRID'(%EreRarJ&lRAHEé |1n<?é%ﬁ§dé/}@1)0&1e33}4§@1e1? 4fggen/ 09920 A

"pharmaceuti cal |y acceptabl e sa npound neans a salf that is

phar maceut i &kl syd@eléebfm@%&ylt %atro:@eélsvéggé@twmll)de@ﬁt*eﬂeqmmﬂwacol ogi cal
activity of ctiym RAEOR WQ&H&dalkﬁuﬁpoﬁ%ﬂﬁl 06 phetyl), Bkdeagdi ti on

sal ts«)0 formed Wi I norgani ¢ aci ds suc roc aci d drobrom c
S

aci d,Z0sul fu@p@Pabvltrremqu pel ard Byis b%gg»ﬁbualld}/@@mnalambm@tq n@m"élﬁ\)’torned
Wi th organi G geifhansst e@ﬁfi&x‘oﬁfa@l\yﬁj’-s QRIQBkfe AR y Rexapahe 8ol d

cycl opent anepr op| on| Cc acl é:; acl pyruvi c aci actic aci d?

mal oni ¢ aci ahd Risdwidregendprayidadethaion isd)) dalkylaeystaabkyheydoalkylatiyl; betarsatlyy .
tartaric acy 10&!1%%& naﬁtcﬂ Qﬁy%&}t.sn Wg)osﬁ%u(ted QMQ{W t))lst zoi ¢ acid,

cinnam c acid elic ac , 10 anesu oni nesulfoni c acid,

|, ?- et hane- giibstiluteshaserqatydl, @M’rlbajwhm%’sanwm creamddpertdenti:etfa%@ahfoni c
4 o . . \ P "

| it PR SARAES R Ay, OB ATIGBH LD .

4net hyl bi cyuigefher QttB]tlma:m{rZoemetom t:auvbmkyhéymraattdqheglfmmhélptewrivclyaxih@b, -

Bury) Sul T IR O18” Lithert R PR B by G R al bl 3Rkl

acid, sali Cytlhstittﬁai phengl) eNRSO K1 @vhept/Rashedragertlor &Ryl ahael'l is likkyl,or  (2)

salts forrred a pr ot on esent he pa 0 ou either is
repl aced by® 5|CY$166W%‘E§5} hetggoalil oprio nélivaﬁutbﬁwe v QPP Bar t i on)

or hamolal umi ml:rz%t@fju pl&ﬁtyfz‘tﬂ?ﬂ B BptieHalW stuEstaﬂm@méuoer@)aseRsacthRaa (where

et hanol am n i et hanol am triethano troneth

N- et hyl gl LRishysoBeR Ry Al alﬂ#ﬂ%’ 5 2ddsPeRasy of ;[;Plt b GHAragAR eh

rel eases anaggl bR’ RAS RN ttoGétHer viels Bt ifidabiRafont MvRich kileyl dte Yit¥PedMici guch
prodrug is admnistered to a manmal i an subject Prodrugs of a conpound of
formula (1) are prepared by nodi fying functional groups present in the
conpound of forrmula (I) in such a way that the nodifications 25 may be
cleaved in vivo to rel ease the parent conpound. Prodrugs include conpounds
of fornmula (1) wherein a hydroxy, am no) or sulfhydryl group in conpound
(I') is bonded to any group that may be cleaved in vivo to regenerate the
free hydroxyl, am no) or sulfhydryl group, respectively. Exanples of
prodrugs |nclude but are not Ilnlted to esters (e 9., acetate) f or mat e,

o . o, S o e



The nam ng and nunbering of the conpounds of this invention is illustrated
below. 0 HOHN ~ 2 N ~SO~- Are 2 R to (I) The nonencl ature used I n thIS
application is generally based on the | UPAC recomendati ons)] e’*Rj' 0G3

corrpounﬁo%,:,f,@grrul a (l): where R is -CH(CH3)~, Ris -CH(F@%)E%%WQ@ ein R

is hydrogen) .Ar' is 3,4 nethyl enedi oxyphenyl, Ar’'' is 4-rnethoxyphenyl
and the stereochem stry at the carbon 15 to Wmch R is attached is (R) is
named, N-hydroxy-2(R)-[(3,4 7

met hyl enedi oxybenzyl ) - (4- met hoxybenzenesul f onyl ) am noJ- 3- net hyl but yram de.
V\/nere R‘ Is -CHOH Ris -CHR)Ar' wherein R is hydrogen) Ar' is indol-~
yl, i shé’tpﬂqc@clvlmr@lﬂylﬂ\yléner)atmwmﬁe'n(y&heamd iat(ha bied Rocalnelrﬁ'sare,y at t he

(Iil?lr Eggl t g % ?,ng ly 8£e ltxleer(,jh'» dsrogRl'} ori aslkﬂanelg) and B\y(%ooetXerzu(xm thﬁe

met hoay- 2, Ritfogeh bttt by whedhah aﬁlatt@fbed)fafmradiefe&‘o@yh}vt fiky N od ph @fio de. 14
Apri | 2003 WO “001 37436 PCT/ EPQEJ %?9 3 Wile hhe b dest d flnlcgl on of
this i nvenPTOFCing sEHP-t forespepiticaly r‘?rg? hetg ‘ﬁd? R S ar e

prefeyred. phrid) FfufﬁletmoblherSQkhAzolzyl Eodﬁlhiﬁl 'll mammeuﬁnﬁ@ i, fs@l\ziz)blya
preferred rou &n})ounds of g §7l
“CH(R ) Ar Ywa‘gl»@vwz PETAYdingh ﬁnz%?uram wpbea rﬁ‘i‘ ﬁ?ﬁ‘B’P ’group (1)

Z nor e pretﬁ@:szrole,dtfgmm Bﬁnz@t@ﬁﬁ@wﬂ(ﬂﬁdd]ﬁ itsmHOM%mdmom motwteroaryl and
r' is a phen

lla (a) s nore preferred
group (|)(a})qu@ﬁ{ \}’éﬁZ‘Hﬂ?@oghlé?eél?&s%tﬁzab&&’ﬁ“@t @ahwﬁwfijéerr?@fwﬂatar\fshere. n R
and R arebeﬁz’&»@ﬁﬁ@ﬁﬁ'ﬂ’nbhyﬁl a@‘@QheﬂEﬁ@d’tweﬁ{HéVéof al kylthl o) or halo; Rais
hydr Q(2en) al kyl') .or hal o; i's aﬁg VJA??E lf{ al kyl t hi 0) aI koxy,
al kyl®baycar bonyl Hetswv@x&)meﬁya? gy ratedifyslic k0 HHRS atqips ingyhighy n
monoal kyl a%@@smdalﬁﬂxkytbﬂmam@het@foa@éﬁﬁyke‘fé&édoﬂwduNEujld)r@@obss_ ¢ AU rmre
preferably R and R are, independently of each other or 35 halo; R

is al kyl ;  HieBerirons0 kg ) the remainipg ring akemst em&lpbWbFFetqﬁ‘éé’étHP@‘féPF’éalaYnore
preferred apdo&\n%e wscearb%faecraf&%w Faﬁi TH HREer6QRRAHWMay Be Bfidhaly! arly

preferred group 0 onmpounds i s th rein:
substntuted mdependently with one, two, or three substituents selected from alkyl,

15 haloalkyl, halo, nitro, cyano, optionally substituted phenyl, optionally substituted
heteroaryl, optionally substituted phenyalkyl, optionally substituted heteroaralkyl, -OR
(where R is hydrogen, alkyl, or haloalkyl), -NRR’ (where R and R’ are independently
hydrogen or alkyl), -C(O)R (where R is hydrogen, alkyl, heteroalkyl, aryl, heteroaryl,
or aryloxyalkyl), -COOR (where R is hydrogen, alkyl, aryl, aralkyl, heteroaralkyl), -

20 {alkylene)-COOR (where R is hydrogen, alkyl, optionally substituted phenyl,
optionally substituted phenyalkyl, or optionally substituted heteroaralkyl), -CONR’R”,
or —(alkylene)-COONR'R” (where R’ and R” are independently selected from
hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, aryl, aralkyl, heteroaryl), -
S{O)aR (where n is an integer from 0 to 2 and R is hydrogen (provided that n is 0) or

25 alkyl), alkoxycarbonyl, -NRC(O)R* (where R is hydrogen or alkyl and R is hydrogen
or alkyl),

-NRSO;R“ (where R is hvdrogen or alkyl and R is alkyl), -NRSO;NR‘ R" (where R,
R and R* are independently hydrogen or alkyl), or an amino protecting group. The
heterocyclo ring also may be optionally fused with an aryl ring as defined above. More

30 specifically the term heterocyclo includes, but is not limited to, tetrahydropyranyl,
piperidino, piperazino, morpholino and thiomorpholino, thiomorpholino-1-oxide,

thiomorpholino-1,1-dioxide, and the derivatives thereof.



14 April 2003 WO 00l 37436 PCT/E P99109920 14 Are is a heteroary! ring,
preferably optionally substituted indolvl or imdazolyl) nore preferably

i ndol - ~-yl) 1-nmethylindol-~-yl) 3-acetylindol-~-yl, 3-propi of§APARI035. y|
3-(2-me onyl)indol -~-yl, imdazol-5-yl) 3nethy|b 5-yl)
or benzI'IIrhyIélIgiz’gIII ~-yl; R and R are, independently of each ﬂ%@?ﬂaol kyl or
hal 0) nore preferably nethyl, chloro> or bronpo; R is hydrogen or al kyl,
preferably nethyl; and RS is al kyl, al kogy, or halo, preferably nethyl,

met hoay, chloro) or brono; nore preferably R;, R~ and R are nethyl and RS
i s nmethoxy, 10 chloro or brono. Wthin these preferred, nore preferred, and
particul arly prefHefeesalByowianebn aikip epulshdkvl,at ceavlemyml\el raaxrchlla@ulbﬁﬁédv

preferred grou of conpounds is hat wher al ar al kyl
het er oal ky[3bogp cayrxINgA Bibsyuepiyel e e - NRIL 2 a@l%ypr %(H%ﬁ"y WhESRBAUB P t ut ed
am no, di supgdget SbRID &I, is wdrbgérﬁamwdylcomuﬁemeﬁ 8k aklg¥n ?aﬂ@tl Ryl ,

hydroxynet hyl ,” t er n,but oxyneth 2hydr oxyet hyl ) dr oxypr opyl
Dydr oy Tet b RN mwmwiwalwf{ Brvh atalkyl,

- (al kyl ene)delhryX H’@f@f)?ra?ﬁyl ﬁe?emc%hrh&@r&wwﬁbﬂyﬁﬁmwc@mHy%oxyalkyl -

1- al koaycar bonyl pyridin-4-yl'am no,” optionally sdbstituted benzyl am no,

4- apt i onal | YORImwdere Etwehvdb@m:zxyalbxlybd@#bﬂymenp@atzmﬁedlarwnoalkylowiw Yy
substi tut e:cf I E cHS!dE%l lE %/I )ara‘h: EIIII%%M&:?I IBQI%YcIa%lQﬁrﬁZrH%c WILlL)él

4- opti onal | ute eraz nost efer

2 propyl ). HplniRg S (wrmrcmgaéxlyhdpﬁmcvzwﬁsbxmaawalksz Fpitooxypr opyl
2-am dopr Op%hn?ﬁn%gﬁﬁhgd( rgﬁ-I uggﬁgfeﬁIamlﬁ&ta?ﬁ?%gﬁ\typXét)erozar)(lzheta'roaralkyl

4- pyri dyl et am no- car .
2- (146t hoxylwclbg)m}')rlpayrrhaﬂcmcwl);aﬂlaﬂh rE2Rr (wbayd B isedllyil haloalkyl, cycloalkyl,

2(b I h RY4N o v

2 oz o BRSNS O By

2- (- Lmet hoxaromohmoplopilpseit ta.z_d aminybrdiswshpitydamiio), -COOR (whereRls

2-(4- tyl b

2- I 4-pyri di IIII‘%g%/‘I?‘EI‘I&éIIé%I%@II %QX%%I%%I pafisiiort anvh gralals hetssgantl 001 37436
PCTI EP99/ 09eroaralkyil-artHetarocyiahiabkp), sEONRER * ,m@umem)em ‘Rihdwhere R

par t igul ar | o P PLEL At AP e SOTRRUNIRl AR LS AL S YRR

partlcularly preferre rou oun ere
het er oal kyl h«neroe(czwlkgﬂyh mm)ky{;(lfa)erkfanyh teterodralkyl adS0.R (whem)R 1sﬁalkyl,

bsti tut d het
orof or abl v, It SR Ak 9L B ettt e ay Rad arHDny |
(3-nitr Ophehmbﬂo@&ﬁﬂxwﬁcbrqulﬂkﬂhyﬂnﬁaf bmmyshﬂmmnacbh:hyio)or disubstituted
4(nmeth I b I y t h 10
1) pheny] caPBORIS nate Ruypeetiemtet Branopech b dy b Gl Rs aderbed
t h| erz02yl cafobﬁrnylbaéﬂolapdmtrmg R‘phﬁmlrbgaf bltkmy halohlkginetcoalkyl, (cEa 6L kTG,

c h I or o phe n;(/::IOré’\,II;I CI_’IiIﬁ‘SII I’iﬁﬁqﬁ% 4% EPS%E%TQMIC%X%%%EW“IO& (‘Ivgere Ris alkyl,

5-(acetyl )tII‘Mléﬂk)ayézCI@Jth‘b@ dl)d)”DdBO(I@NWIR OYHdrélRM-a8d)H "cak hedvpbadantignet hyl
(3,4,5tri rrethoxyp en

et hoy phor SR BR AA aAIRGnEieg ey cistesHollres el bescpror, o

1- (et ho~, yCR&RRAVAIRAI; aﬁalwh{h;ﬁdmbe rATHOOIEL R 0 adiR@ kA et hyl
(ben(yl ohycar bonyl am no) pro i phenyl ) met hyl ani nocar bonyl et hy%
e 5 (i)

2- (2(@et hy! prsinaliyiabid o b@IIyI ]}@sqwqryl b?texzxa(r(ll@é Hieferprctytety falk
Wthin this,apse ﬂRfrﬁIsm%srtﬁﬁIteQEHHHo ((Iréiqs%bstitu?éa%mﬁfa ﬁ¥ﬁ@séﬁ?§tﬁ1e§§ﬁhﬁfe£ ed group

of conpounds Is erein: R R~ are hydroge
include, but are not limited to hydroxymethyl, 2- hydroxvethyl 2-methoxyethyl,

benzyloxymethyl, thiophen-2-ylthiomethyl, and the like;
“Aralkyl" means a radical -R’R” where R” is an alkylene group and R is an aryl
30 group as defined above e.g., benzyl, phenylethyl, 3-(3-chlorophenyl)-2-methylpentyl,
and the like.



R3 and R are) independently of each other, alkyl, or halo; and R is

al kyl, hal oal kyl, al kylthio, al koxy) al kyl o~.ycarbonyl, 30 ar%tl\oxéb
hydr oxy, hal o) cyano, carboxy) nitro) am no, nonoal kyl am no)‘| M PP i no,

or al kylwabdrsayd ; nore preferably R is alkyl; R is al kylcr/erdokosgzy or
hal o; .and R is al kyl or halo. 14 April 2003 WO 001 37436 PCTI EP99/ 0992 t;

1G ~Mithin these preferred, nore preferred) and even nore preferred groups
of conpounds, a particularly preferred gfoup of conpounds is that wherein:
Are is a heteroaryl ring) preferably optionally substituted indolyl or 5

i mdazolyl, nore preferably indol-~-yl b 1- net hyl i ndol - ~-yl)

3-acet yl i ndol - 5- {Aralkenylt oyganyy tadicabtR*BS where R (Qamatkenyl grovypiandyR")is amatyl ~- yI |

i m dazol - ~-yl b Ldazgl - 5-y Rl pmydazol -~-yl; R is alkyl)
preferably %eoi"ﬂég;m@gdiaggg% %1’ ?Zpg‘efggxy,&)r%p%hhléﬁ;&hg?lg ‘erably nethyl,

met hoxy) chl or o, "Ideterb@rabicydmparssradraBical -R*R] ipére Bf ishalaylgreafreumimd/ Rhistahy | |
chloro, or bromn: ;nore prefterahly R and.R ,are nathyl and RS.i g, net hoxy,
chi oo’ or oroae SR RRETHESets o Ra 5 Uil StberPRR iz TEbY

parti sul ar |l anduhefliker ed group of conpounds) an even nore particularly
preferred group 4f_co unds s that,whepgjen, Rod.s alkyl . aral kylpe.

het er oal kyl, or - %?rl?f/‘ a@?]eéy?&anfﬁr%\é@eﬁfg i“éhecrfi Il{q}f’ an Qﬁ‘g%lri"ﬁ%"}p a#AR 1
monosubst i taheeroangl goyupdissiehsed sbhdved.ga B pyaidinds-Yiptopen-Qyyll aid thedike.

preferably 2-propyl.,. hydroxymethyl, tent-huto Jhyl hydr oxyet hyly,
D byar oxyor opyl - et HUREN Pt B R RO hara AR AR el or
- (al kyl ene)is @h@erdcyslybg@ul as defZnedubotdy i, ciylalipdropyrani Relnethyl, 4-
1-al ﬁgxycar bo&&hggri di n-4-ylam no) optionally 25 substituted benzyl am no,
4- optPonal |'P€ f'8flfed benzyl oxycar bonyl pi perazi n-1-yl, 4-optionally
subst i t ut ed:-pleeiiyl Pi GE3-pidefidiryithethdt, ahk ehellikar bonyl pi per azin-1-yl, or
2 propyl ). hydr ol lE BRI PR WBETeh  fptrDstyBeapiep and R i
2- hydr oxyprogxloalidd arougpdefiydd abdeet .y, eydembpyinktHys REdbhexyRirGsyLy3ret hyl
2-(2- or 4-&/ i, dyl et hﬁl ?Pm' ngcal%gggﬁ%et hyl , 2-(
1- et hoxycar S%F%’Qh'me YRTOPEN? nyl ) et hyl)
?(benayl am nocar bdRyty) Safllbxy" 2-drdlkBeRyY bohyteas ARyl " PRédng a Radical -OR Apri |
2003 WD 001 37436 PCT/ FP99/ 09920 17 yl car bﬂ(n IQ et hxl :
2- (4- phenyl \ﬁléﬁ'@ 5 AR _aE:_y RELra% 'i}]I’ ?%gqﬁg,qo?ra yY respectively, as defined above e.g.,
2- { 4met hoxygathaepyphieh ey, priiaml2 yihahpery bkeiyiuky) and the like.
2- (4-acetyl pi pergzi p-1yl - ﬁar bonyl ) et hyl ), i)r )
2- (4-pyri din-2- yﬂ%{%e%i‘r'y _rpeansagalivhiadical pydefingg abave, saRering e dPPd, nore
preferred, @@Q_rﬂﬂffbh@,%@b'rl’hrﬁé B @k gr dHpOUREviald GMFONG HSdro grduipearat | ve
even _nore parti cuh arly preferred group of conpqunds is .that erein.
20 present they aré not both on the same carbon atom. Representative examples include,
but are not limited to, 2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl, 1-
(hydroxymethyl)-2-methylpropyl, 2-hydroxybutyl, 3-hydroxybutyl, 4-hydroxybutyl,
Yy ydroxy
2,3-dihydroxypropyl, 1-(hydroxymethyl)-2-hydroxyethyl, 2,3-dihydroxybutyl,
3,4-dihydroxybutyl and 2-(hydroxymethyl)-3-hydroxypropyl, preferably
25 2-hydroxyethyl, 2,3-dthydroxypropyl, and 1-(hydroxymethyl)-2-hydroxyethyl.
"Optional” or "optionally” means that the subsequently described event or
circumstance may but need not occur, and that the description includes instances
where the event or circumstance occurs and instances in which it does not. For
example, "heterocyclo group optionally mono- or disubstituted with an alkyl group”
30 means that the alkyl may but need not be present, and the description includes

situations where the heterocyclo group is mono- or disubstituted with an alkyl group

and situations where the heterocyclo group is not substituted with the alkyl group.



R~ is heteroal kyl or -(alkylene)-C(O-X where X is alkyl, amno,
nonosubsti tuted am no, disubstituted am no, or heterocydyl 10 nore
preferably, nethylsulfonyl aninomethyl, phenylsul fonyl am nonedhipril 2003
(3-nitr |, CH~SO~NHCH~, net hyl car bonyl am nonet hyl ,

4( met hoxycarbonyl ) phenyl car bonyl am nonet hyl , PCT/EP9/09920
2- (pyrrol-1yl) phenyl car bonyl am nonet hyl, 3 15
cyanophenyl am nocar bonyl anm nonet hyl , thiggn- 2yl car bonyl am nonet hyl ,

phenyl car bonyl am nonet hyl , ( C6H5) CHCH3NHCO( C~H4) CONHCH~) (4

met hoxyphenyl ) COC~-HACONHCH~, 4chl or ophenyl sul f onyl am nocar bonyl am nonet hyl )
5-(acetyl)thi enr2miflo ﬂ&@d’tm@‘bé’ﬁ” reRPRloMbse organic groups intended to rotect
pyr|d|n3ylcarbonylamnonet 1) (3,4, ~trinmet y She yl ) CZHA

3met hoxy ph ey PEER HOBaAGRY Paﬁﬁhr@histrﬁgﬂtm( BH@nsﬁmt&wm@ remgicb@zvl

1- (et hoay cyhoymsyL RibBAYI (EB2), 4teh‘ltﬁl%ﬂ‘2§%tohyll &pqnﬂbamae&vpbnyﬁaetﬁua Iyl
(benzyl oxycar bon | am nog{)ropy di phenyl) net hyl am nocar bonyl j et hyl )

2- (2( met hylejhamesy &mln(éé Bb@umle‘tehw ) or 2-((C~H ) CHCH3NHCG et hyl . (b)
WEhin this preieihash it gR hold he AL BRI Golth Blatult BEHFEIRMRE darkrddrD) of
30 conpounds of formula (la) is that wherein: Are is aryl and Ar Is a
phenyl ri nge@entoeihangdigegf their apmsmyrithe auamsepEnOOf STRIBHOPGTN BFRF8209920 ~s
(1) Wthin i T gf r r group
b compounde 18 TREFThpar oS gl AR e an B B o A e rer

al kyl , al ky¢nnddo; stemmamnw Iﬁaerccswmdrrsdg@m)'e adkyirronimagss of ofe KBthey aae kyl |,

hal oal kyl , gk sferedthdiOn BoAY i HoRMYl nlathid¥ rired e Sk 1A ©)
cyano, car boxy, nitr o, nonoal kyl'am no d

al kyl&ul f oregher aammrrde i @anydmgen Whem Momn?cmnd h&s@s@smn@mnc eehitenyfore
preferred ML L0, A cularly
preferred g?%ﬂgl\ég‘f‘h%gﬁ%a%n S%}é‘?ﬁ}%{&%ﬂ_ﬁ 8 8l &ﬂ%ﬂk‘@%psaaﬁe%% ring

substi t ut e¢nantidmensés }msmblmo Asudpantiomencan lseedhecetceehzedmthydbmwse

met hyl enedi ) r

5 anot ) esoituSfiodBt A RUARIGANN e Bidls BEERBESB) Yhe Ry and Ssoquenc
15 R3 and RfCaheand ﬁcﬂqz@ndbylthqmmtﬁneean Iwhmhl‘tbe)ndéc@dz rcnatehdiaplamfe
pref exably t ‘o rQ):. rabI and Rs
is a i aé%% l ‘mﬁ‘%‘%}‘ Mred ey ‘E%FmR" h% ﬁlr {‘?1‘9{0 Gy §T§ Wbr omo; 20
more pr ef ensmhgrs R3pedRaelghdA E&'nr:dltemwuhgllcaracndstﬁs elthemﬂMdualenantMcnm or

bromo. Wt ALY LOF3E R &lrCh S HuTR5S e”afgro AHRAE %‘éh?ﬁéa{? i gf erred

A mxture conta r e fqau
group of cofrpoun S< YEh even nore T 8P 2d group conpounds

is that whenBédw “raGenficmiksirdl kyI ) ar aI kyl) heter oaI kyl, or
(a1 Kyl ene) - (Ot oLt 4 nl il AT Ao RARH B LM 801 00)

di substituted am KO eroryc era
hydr @&ynet hyhgerst arth- cbutp@)ayxdetdmhgereﬂ)rbjad lpoo«ymedily!» ;n@vxﬁyhldROxyp(rS(bpyl

2- am dopr op acet yl oxy 1 ho
kol onepiaes it RGeS rerel Bitens PRI RIATRL st i dagription o
1- al koxycarraatiy$ pya pattiouldr sdrapou) inahé spee#ickyios abd tlaimt Bdnteeded/tcam no,
4-opt i onal Ly subst{ tuted benzyl.oxyear boryl piperazin -l 4 optignally
methods for the determination of stereochemistry and the separation of stereoisomers

enyI ;

25 are well-known in the art (see discussion in Chapter 4 of “Advanced Organic
Chemistry”, 4th edition J. March, John Wiley and Sons, New York, 1992).

A "pharmaceutically acceptable excipient” means an excipient that is useful in
preparing a pharmaceutical composition that is generally safe, non-toxic and neither
biologically nor otherwise undesirable, and includes an excipient that is acceptable for

30 veterinary use as well as human pharmaceutical use. A "pharmaceutically acceptable
excipient" as used in the specification and claims includes both one and more than one

such excipient.



14 April 2003 WO 00137436 19 PCT/ EP99/ 09920 phenyl pi perazin-1-yl,
4- al koxycar bonyl pi perazin-1-yl, or 4-optionally substituted
het eroaryl pi perazin-1-yl) nost preferably 2-propyl, hydroxymit April 2003

t ent - bukeps yl, 2hvdroxyet hyl, 2-hydroxypropyl, 2-am
acetyl oayrreEEyP benzyI ) net hoxyrret hyl, 2-(?- or PRRILIW9920
4- pyridyl net hyl am nocar bonyl ) et hyl , 2- (

1- et hoxycar bonyl pyri di n- 4-yl am nocar bonpl ) et hyl ,

2(benzyl am nocar bonyl ) et hyl ,

2- (4- benzyl oaycar bonyl pi per azi n- 1yl car bonyl') et hyl ,

g Ej ppﬁnyl pi pgAaﬁ?di’nﬂa‘chﬂti‘c&n\bﬁﬁt}éFﬂaBkEﬂt) Iofa compound means a saltlthat is ! 10
met hoxycar bony| pj per azi car bony ace p pera2|n
-car bonygygﬂ?ﬁ?u“% VQ‘:CEEF*@?I‘*Pélﬂi‘ﬂt?oﬁ?eﬁ’ieﬁgﬁ%‘ﬁeqzll?%r B al LYY ¢ of W t hi n
t hese pr ef gferAebht a@,hgogﬁ@fgrche,ghs fRfigearticularly preferred groups of
conpounds, an alternative even nore particularly preferred group of

conpounds is t hely agidadditipn salss, formed KihdnygeNg pCigs suchasihydesrdlargagd X wher e

X is sl kyl hYd%Bb{mec HBIRORAMRSIE atid! ﬁﬁrn@ghﬂoﬁhdﬂbﬁ&%idl& Un@dhaKka Q) f@med
het er ocycl yl, nore pr ef er ably, et hyl sul fonyl am nonet hyI ,

phenyl sul f WHPICEANHARASHYFD ay et psidoproRAcigibberpRgiracid,

met hyl car bepdpaRiaRep@bibHic add Ziycﬁnewaxyﬁaﬁ@@aul IhB¥keyd, GREIBARYMRIM nomet hyl)
2- (pyrrol -1yl Y phen I car bonyl armi nonet hyl?)’
30yanophen§#cémlfrﬂ$£‘¥ TRV m&m%@mﬁﬁ efidoartase peidysitng sradabengoiy

phenyl car bay '%&Hﬁd@%{@%@éh@é)@@h@ RSO catt) NG acig? 25

met hoxypheny

chl oKbphenweglummwpmcm@e@mmypamamshét’hgxhz)ne -disulfonic acid,
5-(acetyl) b ﬂFbm? thgﬁ{ ?@&ML %&&H éﬁ%ﬁ%hlfoﬁ%klﬂ'ﬁcﬁgo%t?e%rz?f?é}gif&(@cqaﬁei hyl,

(3,4,5trinmet oxyp hoxyphenyl am nocar bonyl am honet hyI )
30 ( phenoxpamthy luenesulfomc acid, camphorsulfonic acid, 4-

1-{et hoxycg, r y t hyl ,
3(benzyl oxyceaﬂrﬂgi{%‘?) a[.?ngr? 6?%%“ Qg}g},gﬁé%&ri AR LRI Y 20
PCT/ EP99/ opbqwlp(repnppmq }mtz%ylaamcrmrty@nw busylagatic acid, lauryl sulfuric

2- [ 2(gret hylLyg L YAoR{E RRE bé'a]cf‘cf h‘é{;rongéppé g%ﬁ'ﬂ&&t&@lﬁﬁmﬁ E'X%Ig, g'h;%

Anot her even re pre e group roup
wher ei n: Rmtanmcmdaal@ﬂhydikeg)en R and R are, independently of each

th | Kyl I
gl k;[ ox;ca)r/bony )lelts rrﬁgéimﬁg'n hl§88 Ey}lro J}f#)r(g?e'nlg%/rl gxﬁ?akéﬁtcléhﬂ)o)uﬂ
am no, nnncsarbﬂzlydedr’qmapetdi iahkeig.amn albali Uretdhd«ylaetalldabnyéarth i0f¥, bham these
pref er 1 o, (R EuRTSLALIEN AL VSN TR R ELEL AL, LaiBR0h cOTPOUNds, 2

part|cu|ar y prererred group of ereln: M5 Ar' is a
phemd ri nglesfmlustamut,edenhamiamnee, mmdtbanmumtmttbehgttsaseme@nédhq‘lulcf-m

3 amot byl eneal onyrea] T ERPOTS TR r R RENEE e | pnenyi

R, is al kyhycopdieg &r @)bmlarfél impivo Wher s_uchlpkgdruv ad dcomipjstered hak sanpmeliar abl y
T T A T S N T R
nmet hoxy) clgtaupe posserinio ohe compound of formula (I) in such a way that the modlﬁcatlons
25 may be cleaved in vivo to release the parent compound. Prodrugs include compounds
of formula (I) wherein a hydroxy, amino, or sulthydryl group in compound (1) is
bonded to any group that may be cleaved in vivo to regenerate the free hydroxyl,
amino, or sulfhydryl group, respectively. Examples of prodrugs include, but are not
limited to esters (e.g., acetate, formate, and benzoate derivatives), carbamates (e.g.,
30 N,N-dimethylaminocarbonyl) of hydroxy functional groups in compounds of formula
(I), and the like.
A "therapeutically effective amount” means the amount of a compound that,

when administered to a mammal for treating a disease, is sufficient to effect such



Wthin these preferred) nore preferred, and particularly preferred 25 group
of conpounds) an even nore particularly preferred group of coqE % 88
t hat wherein: i s alkyl) hydroxyal kyl, aral kyl) heteroalkY\ iy 2003

- (al kyl ) X where X is alkyl, anino) nmonosubsti t ut
di substla}?)u‘i%3 Emi no, or heterocyci yI 30 nore preferably ls;f:-drpr opyﬁg,

hydr oxynet hyl , tert-butoxynet hyl, 2hydroxyethy|, 2- hydr oxypr opyl ,

2-am dopropyl ) acetyioxvnet hyl, benzyl) ipet hoxynmet hyl, or
-(al kylene)-C(O-X where X is 2- or 4pyridyl nmet hyl am no,

1- al kokycar bonyl pyri di n-4-yl am no, optionally 14 April 2003 WO 00l 37436
PCTI EP99/ 09Q20nent fbr fhekidehdeu e "ﬂ%@éhﬁ@il%ffekﬁv&ﬁ@édrﬁﬂﬁm Varpddpehilindt ed
car bonyl ) met hyl am no) g tional substi‘tut ed am do) nmet hyl am
4- opt i onal thﬂ%ﬁp?\&'?‘éd 58&%%3%99&#%%@ £ 285 M ,|etc‘@§‘mmawarpql
substi t ut e¢, phgaymk@i perazi n-1-yl, 4-al koaycar bonyl pi perazin-1 4
optionally substituted heteroarylplpera2|n 1-yl,
4- et hanesul f onyl pi perazin-1-yl, 4- acetylplpera2|n-1-yl, 4-optionally
subst4 tuted phenoxypi peraiin-1- yI nost preferably 2-propyl, hydroxynethyl,
tertbutoxynethy%) 2- hydr oayet hyl, 2- hydroxypropyl 2- anldopro yl)
acet yl oxynet hyl The@aging anénueibgring R the comypeunds ofithixinvention is {Mstrated
pyrldylnetggﬂqnlno carbonyl ) et hyl, 2-(

1- ethoxycarbonylpyrldln 4y|an1nocarbony|) et hyl,

2- (benzyl am nocar bonyl ) et hyl , R
2-(4benzy|oxycarbony|piperazin-l-ylc bgn&l)-ethyl,

2- (4- phenyl pi perazi nl- ylcarbonyk)ng%§kE~ — AP

2- (4- met hoxycar bonyl pi per azi n- 1yl car bon I)e )

2-(4-acetyl pi perazin-1-yl1- carbonyl)ethf! or 2-(4 15

pyridin-2-yl pi perazi n-1-yl carbonyl )ethyl. Wthin these preferred, nore
preferred, and particularly preferred groups of conmpounds, an alternative
evenloore particularly preferred group o) conpounds is that wherein: 20 R~

monosubst 1 tut ed LRGN TGRS 0 B o o e aNgyEl of e HPAC

pr ef er abl y,redmrtxhyrlcmiofn@wg aatorapediyof, foprhahyl s ul fonyl am nonet hyl ,
(3-nitrophenyl) Ck~ |, am nonet 4 25 '

( et hoxycar bony S35 %yfscgﬁfﬁ; a#‘ﬁ%%f\r wherein l)‘ydmge"’ Ar 1s 3,4-

2- (pyrr (ﬁl h?/dthﬂh&tdyd)g.@hb@flyAﬁm mfiﬁmh héWitphenyl and the stereoc}?emxstrv at thehcalrbon
3cyapophenyl am nagar bon n- 2y, r.po am nonet hy
phengfcarbgﬂywﬁﬁﬁﬁdﬁévﬁ ﬁﬁ&#ﬂd&é&%ﬂﬁa% 2) (4 3U

get hoxyplh)emxyheithﬂmlillrgb@&h@ﬂzm A&mcﬁdybah@ﬂyguwgylwin@:]namgmyb?wmmenohrrelt )hyl :
- (acetyl)thien- car 2, pyridi n-3s) rbony| am.n y

(3, 4, 5tri net hox @ }SC%@&%%—E%‘ VAT 4WREEEI 2% RREF B T3H A TE-

(PC:;/ EP99§ 0992%° mtj)@xma{wmh;ame MY&I%HH&QE@E&MEWSUV at the carbon to
phenoa~

1- (et hoaycéé}BE}hé;H’)“ Ftaalﬁ%swmhls9‘?5%%‘8%%&@%&9’#%@%?%@6&‘”” (4-
3(bepgyl oxyﬁ@thb@nybeenrnamm@umeaﬂmygmwd])mt w&pm&myl ] et hyl

2- (2( et hyl ) but yl am nocar bonyl ] et hyl) 2- ((C6H;) CH-NHCO) et hvl . |

Anot her preferred group of conpounds (Ia) is that wherein: 10 Ris

-CH(R ")Ar~ H-herein R' is alkyl. Wthin this group (I1), a nore preferred
group of compounds is that wherein: (a) Are is a heteroaryl ring,
preferably optionally substituted indolyl or imdazolyl, nore preferably

i ndol -5-yl, 1-nethylindol-~-yl) 3-acetylindol-~yl, 1~

3-propi onylindol -5-y1, 3-(2-nethylpropionyl)indol-~-yl, imdazol-~-yl) 2
met hyl benzi r ni dazol -5-yl, benzi m dazol -5-yl; and Ar2 is a phenyl ring of

formula (a). Another nore preferred group of compounds is that wherein: 20
(b) Are is aryl, preferably a phenyl ring substituted with one or two
substituents selected from hydroay) nethyl enedi oxy, or nethoxycarbon~rl,
nore preferably) 3,4-nmethyl enedi oxyphenyl, 3, 4-di hydroxyphenyl, or

4met hoxycar bonyl phenyl; and Ar' " is a phenyl ring of fornmula (a).

5



25 Wthin the nore preferred groups Il (a) and (b), an even nore preferred
group of conpounds is that wherein: (i) R and R are, |ndependentl of
each ot her, hydrogen, alkyl) allcvlithio, or halo, preferably ‘hé?%‘yq 3

net hyl tw(pgo/;e;hjpro or brono, nore preferably 30 nethyl) phlEFe9koRe br ono;
R4 is.hydrogen, alkyl or halo) preferably nethyl, chloro, or brono; Its is
al kyl, hal oal kyl, al kylthio) al koxy) al kyl oxycarbonyl, aryl oxy, hydroxy)
hal o) ryano, car boxy) nitro) am no, nondadl kyl am no, di al kyl am no) 14
April 2003 WD 00/3T436 PCTI EP99/ 09920 J or al kyl sulfonyl) preferably al kyl)
al koxy, or halo, nore preferably nmethyl, nethoa-~, chloro, or brono; and
1:~ is hydrogen. (ii) Another even nore preferred group of corrpounds W thin
groups li(a) an rLein Ra and R
are) |ndependensyéq%}w§§é£ %Qe noW%& ’5"’ jggﬁ“péggb? eﬁ%@h

chl oro, or compoondaofFdrthuld (IBBalal}kyfbr;recﬂlal oaI kyI al kyl thi o, al koxy,

al kyl oxycar bonyl, ary foxy, hydroa~, halo, cyano, carboxy, nitro) am no,
nonoal kyl am no) di al kyl am no, or al kyl sul fonyl, preferably al kyl, alkoxy,
or hal o, nore preferably nethyl, methoa-y~, chloro) or brono. 15 (iii)

Anot her even nore preferred group of co ounds within groups Il (a) and (b)
is that wherein: Ra and R~ are hydro and R are) independently of

each other, al kyl, or halo; and leyg J:l,&,FoaI kyl, al kylthio, alko~,Yy,
al kyl oxycar bonyl, aryl oxy, 20 hy oxy 2cyano carboay) nitro) am no)

nmonoal kyl am no, d| al kyl am no) or al kyl ﬁjl fonyI Wthin the above preferred)
nore preferred and an even nore preferr@sa) groups of (Il )a and (I1)b, a
particularly preferred group of conpounds is that 25 wherein: R is alkyl)
aral kyl, heteroal kyl) or -(alkylene)-C(O-X where X is al kyl) am no)
monosubst i ut ed MBitesppcifltadiyAprifetie@ graiip dfbnPouldd effemitlaYla) i ae
preferably ropyl, hydroxymethyl, terr-butoxynethyl, 2 hydroxyethyl,
2- hy oxypM i‘ﬁgﬂ 2- am dopropyl) acetyl oxynet hyl) 30 benzyl) met hoxyrret hyl )
(ir I-(kal kyl ene) - IC(O} GRMEHRMrSwBereQ{thsp?yFr ¥, rre% h%/l amdng o

a oxyca ony idin i ona ituted benzyl am no,
4- opt i onal f tYQH”c‘h‘thé*cPfﬁ HE ISB%PC ﬁMFEF%@F%‘S&’H“HOé‘iQmW ioHat |y
substi t ut ed,herem,

Ar' is heteroaryl and Ar’ is a phenyl ring of formula (a).

15
(1) Within this more preferred group (I)(a), an even more preferred group
of compounds is that wherein:
R*and R’ are, independently of each other, alkyl, alkylthio, or halo;
R is hydrogen, alkyl, or halo;
20 R® is alkyl, haloalkyl, alkylthio, alkoxy, alkyloxycarbonyl, aryloxy,

hydroxy, halo, cyano, carboxy, nitro, amino, monoalkylamino,

dialkylamino, or alkylsulfonyl; and

R® is hydrogen;

more preferably R* and R’ are, independently of each other, alkyl or
25 halo;

R*is alkyl; and

R¥ is alkyl, alkoxy, or halo.

Within these preferred, more preferred and even more preferred groups
30 of compounds, a particularly preferred group of compounds is that

wherein:



14 April 2003 WO 00l 37436 PCT/ EP99/ 09920 ?4 phenyl pi perazin-1-yl,

4- al ko~wcar bonyl pi perazin-1-yl, or 4-optionally substituted )

het er oaryl pi perazi n-1-yl, nost preferably 2-propyl, hydroaynﬁﬁ?’l",zooe’
tert-bujyoomifRy!l . 2 hydroxyethyl) 2-hydro~.ypropyl, 2-arpce9opsderishlo
acetyloxynmethyl) 5 benzyl) nethoxynethyl) 2-(?- or

4- pyri dyl met hyl am nocar bonyl ) et hyl ,

?-(1- et hoxycar bonyl pyri di n- 4-yl am nocar bényl ) et hyl ,

2(benzyl am nocar bonvl ) et hyl)

2- (4- benzyl oxycar bonyl pi peri zi n- 1yl car bonyl ) et hyl )

2- (4- phenyl pi per azi n-Ar' yd Cleatdromyl yigg preferably optionally substituted indolvl or

2- (4met hoxycar bonyl, pi perazi n- 1- ar hanyljeth .27 (4-acet yl pi.pgrazin-1 10
1 carbony! ) ot nyTieBeh B reare goatrapndor b Sraei a2 Bt BBRRGT Yo ¢ n
the above pref esrpthpicmiliadel- Bk Br(@dmathglpeysion idindols el dfidshoiisopps of (11))
an alternative par i%ul ar I.C}é @refﬁrrgd roup of gorrpounds is that wherein:
15 R is heteroé??éﬂ’l BRIMYCRLRYPE 85-@%)“-‘ ‘QhevE X is al kyl, am no)
nmonosgibsti t ut ed ami noR* MdRIRE, it debesldétly 8 eadhlothex, slkoicyChald, moEd €
preferably, methylsul fg&lql ?m' nr?n t@yl , phe&%{ljsul f ony[ ami nonet hyl )

{3-ni t r ophenyl ) CH~SONRIERblY me %F QFHHRPFFRPnomet hyl , 4 20

(et hoxycar bonyl ) phergiigRydiaseH Gdligd prefeydbly def¥ahal -1

yl ) phenyl car bonyl am nosn_etEyl oy 3 cyaﬁgphen I %in nogg‘i:bon%l am m)rret hryl )

t hi en- 2yl car bonyl ami rorietikh alkese Ay halar BrgiRAbARMSErEtRgHROXY; chloro, o

( C6H5) CHCH3NHCO ( C~H4)sehdChiore ﬁéfe??olm?mwalfmyé et EHERNHGHzthoxy,

4chl or ophenyl sul f onyl am nocar bonyl am nonet hyl ,
5- (ab®t vl )t hi en- 2yl cabRsAPr BrAMenet hyl , pyri di n- 3-yl car bonyl ani nomet hyl ,
(3,4, 5tri met hoxyphenyl ) C-HACONHCH~, 3met hoxyphenyl am nocar bonyl am nonet hyl ,
30 (phenoxy) CH( CH~CH; ) CONHCH~, 1- (et hoxycarbonyl) pi peri din-4-yl
ami nomet hyl car bony!| anViibinethesel preferisdrmpiepgieaeBornd raviigalprly epsferred 14
AP L1 2003 VO 00k sTdei BTERERS, 9894 ik pheAN Bl araasaibony | ethy!
2-(2(methyl)butyla 'noccaﬁ’gnyl et hyl ) or @((%ﬁ&oﬁ' HEO] ethyl. 111. A
third preferred gmpayngs istbatpdeneis” of fornula (la) is that wherein: 5 Ris
-CH(R} ) Ar~ wherein Rp!ji %k@?ﬂ-&ﬁ&ﬁ'Héte%a@k)ll,%rhF‘Hl@;ﬂé}ﬁ')éd(b)aﬁ(ivté’ré XIS alRyl,
naphthyl ring of formula (b). V. A fourth prefierred group of conpounds of
formula (la) is ankae. Reepwibstitute aming, displystiyted amjp osibgterocyclylhy dr ogen;
Are is aryl: and Ar'' is a,paRRLAYVILIF b B0, HyRFaRhRdt) terdbdt¥iyménbi bt h_and
Foeigtioby > FRortl PRI e bicyméty

sixth preferred group of conp ) 1S that wherein! 15 Ris
- CH( R ) CH=CHAr ~ wher diydre¥yethyl, Byhidoepepropyl.2-tmideprepdaacetylayamethyl s a
phenyl ring of forml @en&ﬁ? mefibxymethyl, or -(alkylene)-C(O)-X where X is 2- or 4-

20 pyridylmethylamino, 1-alkoxycarbonylpyridin-4-ylamino, optionally
substituted benzylamino, 4-optionally substituted
benzyloxycarbonylpiperazin-1-yl, 4-optionally substituted
phenylpiperazin-1-yl, 4-alkoxycarbonylpiperazin-1-yl, or 4-optionally
substituted heteroarylpiperazin-1-yl,

o
h

most preferably 2-propyl, hydroxymethyl, tert-butoxymethyl, 2-
hydroxyethyl, 2-hydroxypropyl, 2-amidopropyl, acetyloxymethyl,
benzyl, methoxymethyl, 2-(2- or 4-pyridvimethylamino-carbonyl)ethyl,
2-(1-ethoxycarbonylpyridin-4-ylaminocarbonyl)-ethyl, 2-
(benzylaminocarbonyl)ethyl, 2-(4-benzyloxycarbonylpiperizin-1-

30 ylcarbonyl)-ethyl, 2-(4-phenylpiperazin-1-ylcarbonyl)-ethyl, 2-(4-
methoxycarbonylpiperazin-1-ylcarbonyl)ethyl, 2-(4-acetylpiperazin-1-
vl-carbonyl)ethyl, or 2-(4-pyridin-2-ylpiperazin-1-ylcarbonyl)ethyl.



Ar' is heteroaryl and Ar' is a naphthyl ring of fornula (b). 20 VII./VIII.
A seventh and eigth preferred group of conpounds of formla gla) i s that
wherein: Ris -CH(R )CH=CHAr~ wherein R~ i s hydrogen; Are is'hfpit20Q3 25
Ar'' ispwoaireyd ring of formula (a); or Are is aryl and mmp@/oggzmapht hyl
ring of formula (b). Wthin the above preferred groups I11. - VII
particularly preferred 30 group of conpounds is that wherein: R~ |s aII.yI)
aral kyl, heteroal kyl, or -(alkylene)-C(O5 X where X is al kyl, am no,
nonosubstituted am no, disubstituted am no) or heterocydyl) 14 April 2003
WO 001 37436 ' ?6 PCT/ EP99/ 09920 nore preferably ?-propyl, hydroaynethvl)
tcrt-but oa~~net hyI) Z\Wy}dnmlkesepeafhyéd rﬂorhp&fm@m@ﬁwartiaﬂaﬂmm&rmﬂyl

acetyl oaynmet h~~ net hax .

ST Zhyrt dyl Bt Bl Rl s e Rt e B ol 1§
substituted benzybmpomeds idthapheredi: I y substituted

benzyl okycar bonyl pi epazin 1- tityte
phenzl pi );;eram nylloylo “J]ekeé?(%jégr%oﬁ@% gclé@)%l %Teh&ﬁhﬂbﬂ&‘lﬂf}hal ly
?] ugst ist ut teg Ihet tehﬁ?rog&t{%tlnﬁédatixﬁmold%h%tﬁm&ﬁ ap:limi)ﬁd;]rﬂiﬂtehzﬁyhdbgppw ) 5
ydroaynet hyl > tert-but oxyne v MW& ﬁ% ?1%‘ ;2/] roxypr opy
f e t
2- ani dopropyl , acetyl oxynefts \F%e Hahlyymethylsp {
4-pyridyl met hvl ani noc hh@ﬂkuﬁbnwexﬁahydrhetayl((.% mtrophen}l)CH SONHCH:,

1- et hoxycar bonyl pyri d| n- l.am pocar bo )et yl,
2( benzyl ani nocar bony! J%t }%/ bon aminomet

2- (4-benzyl oxycar bony( xﬁbﬁh@fdcatbhﬂrlobﬁarﬁ)b&wdn)\@irhwo}nethyl,.. (pyrrol-1-

2- (4- phenyl pi per azi n- | ca b&g,n %et h 84 15

met hoﬁ%/car bonyl pi per a¥)phenyirprbony %E‘F ]

2- (4-acetyl pi perazi n- ¢pHnopRé 1|n})€£rBMh lamnomethvl thien-2-

2- (4-pyridin-2- ylplperaz n- ylcarb n i th|n t he .above preferred
groups of (I11) - (W Fheyr 08 aANUPHAYS PREY F‘?‘?rﬁ’ minoiNe @f erred group of

conmpounds is that whe(@gmgcﬁ@;}ﬁ}qﬂ@ot@}%@@m@pr(4 (al kyl ene)-C(O) - X where
X is alkyl, am no, nonosubstjtuted am ng, disubstituted am no, or

heterocyclyl mor e pr BrEEEBPYENY I'EQCW)H nfnonet hyl ,

phenyissul f onyl ani nonemm&phéﬁylmlfdn%mma)r% Md%m 1, 5-(acetyl) thlen 2-
met hyl car bonyl am nonet hy ?5 hoxy cgr bon ), pheny I car b% Y am nonet hyl ,
2- (pyrrol -1yl ) phenyl c&kH@ﬁ?Y‘éﬁ"Fﬂﬂ%‘E‘ﬁ&PY" in-3- Yca"bonylammomet

3cyanophenyl am nocar bgn,y,[;:@,mqgﬁgﬁ hgin, adWEey bcar bonyl am nonet hyI
phenyl car bonyl am nomnet hyI CHCH~NHCQ( C=H4) CONHCH~) (4 30

met hoxyphenyl ) COC~H4 ylammocarbonylammomethyl
chl or ophenyl sul f onyl aghioeay )@?—Hﬁl—ﬁ@ (tIrIa, 1- ethoxycarbonyl?plpendm -4-yl-
5- {acet yl ) t hi en- 2yl car bonyl ‘am nonet h pyr| yl car bonyl'am nonet hyl ,

{3, - 120t ri met hoxyphengmromgindapserryl asnnome! )dpién 2003 WD 00137436 ''7

nmet hoxyphenyl am nocar poay l@WcQ%&Mmon@Eﬁﬁ $£99/ 09920 (phenoxy) CH( CH-CH;
) CONHCH~, 1- (ethoxycarbo | )'pi peri din-4- %
diphenyl)methylaminocarbonyl}ethyl, 2-[2-

( methyl)butylammocarbonyl]ethyl, or 2-[(CsHs)CHCH;NHCO]ethyl.

25 (1i) Within this more preferred group (I)(a) , another even more preferred
group of compounds is that wherein:
R*and R® are hydrogen;
R’ and R’ are, independently of each other, alkyl, or halo; and
R® is alkyl, haloalkyl, alkylthio, alkoxy, alkyloxycarbonyl,
30 aryloxy, hydroxy, halo, cyano, carboxy, nitro, amino, monoalkylamino,
dialkylamino, or alkylsulfonyl;
more preferably R* is alkyl; R¥ is alkyl, alkoxy, or halo; and R’ is alkyl or
halo.



am nonet hyl car bonyl am nomet hyl ,  3(benzyf oxycar bonyl am no) propyl) 2 5

((di phenyl) et hyl am nocar bonyl ) et hyl , 2-(2(net hyl) butyl am nocar bo%get hyl )
or 2-((C~H; ) CHCH, NHCO) et hyl . Parti cul ar compounds of the abolt ned
enbodi My Go P Set forth below 10 Representative corrpoupgf,Fg% JoS

invention are as follows: |. Conpounds of Fornmula (la) and erein R
IS -CH(R )Ar~ and the other groups are defined as follows: R2 Are O
HOHN-N SO~-A~ 2 R Cl'l.Stereo-ItlItArAngvl. it "CWVass Spec. #chetn at "CM

[+2(11)1 12- rc> > >lindl-5- l4-ntcthctx hen ~11t15-1(1743>2(11)1-1(Cl-i;
) ZCHCI -1 23, 4-met h ~l enedi ox hen 14-hre>ntt henll17.8-11y. 24993(1Z2)H2- ro
13, 4-nmeth | enedi ox hen 12-net hox - C nahth

| 152-1534874{12)1 -1 CI—BCOCH%1 4- met hyl enedi axyphenyl 2, 3, <-tri net hgl -4-78-815
47met hox Then Within these preferred more preférred, and even more preferre

~15(R) thdrc@éf&’;ﬁ&if%h?poﬁnﬂ?tamélrﬁ&l?xg, sre&vﬂhq’,m&hﬁoﬁameur{dm iyt wﬂer1§7 3-16R

1467mct hox “Then 1(11) ~dr ox 14- hox ~hcn
1 88. S-9242S7(1t) 112- %45 a !agemamétrwol, Ewéfd@lzix Optlﬁ@ﬂlysphstameéﬂ@dﬂﬂrpr

1441861 2) 1~12-
PR TN 04373{(;}’&{4)1?42&l %BQSA rEREIPiBRS- N - FRHTBKAOES1. 3-geentindol-5-y1,

1 4851t 1() ~) | - 1hé12mpsonbdwdph§+yér§ebﬂ oeypirsapionyhindet-Sxyl pineidgaok6i 8.2t (| Z) 1- 1 2-
| | - 74t nethox h
DStR 1T o0 T op et AERDY ﬂ“y%ﬁyﬁ%é‘h.“ﬁetﬁ; 2.1 29- 131479met hox
y

112(R)1-12-1rop ?/
hen R" is alkyl, preferab methyl

| 13(1 Z) H2- pr opyl 3, 4- 4 652| chr oman-
6- ( 11) 1(1 !to) 1%ydr OXSRJ“il{HfH?gX]}QEEVJh%F Er ?eargtgllghenﬁ’{qe&gménk‘ecﬁdr# -457ehl ru
Thenl@15(12) 11t eat - i riU@mCBaytﬂZ 3,6-trimethyl-4-517I ~utox neth 1t~~etlx >

>hen 11(, (I t)H2- ro 1g; é‘ig‘?fé}hatl ’}1‘? 1ym&ﬁgl %rfi&ﬂﬁ%%%frb%“ 4-

11172.5-1754y717(RS) Het h 1"0X rono heh ~l 4711
A(RS)Cl-ljeth 1, 4- metmoteprefirafieR’ a:zﬂde rempethgrand A354 methoxy, chloro or

~{1Z) H2- pr opyl 3, 4- net enedi oxyphenyl 2, 5- di net hyl - 4- 4C6chl or c> >hen

12t 1(1 Z) H2- hydr c~xyet hyl 3, 4- net hyl enedi oxyphenyl 2,3,6-trinethyl-4-4H

| met hci hen I21(It)H2 ro 14-( Cl-LOCO hen |4-nethox hen ~I1C4-165451.1 O

OO0 wwNOO bnb" e0- mai *CltItAAM |t
"o vises spec. oz Byt mbfe FRIHHER dad DA Blegy B 1 .
met hox hen 1486%30Q14©F§0r(1}1<ﬁ)dd-sl arH@enrmoreIpattmuﬂa-rlytmbfnmeﬂtghoupaeﬁuohmuﬂdneth I
hen ( 3, 4- methyl]% kv%x en)ljl';enyl4 ri~ethc~x ,hen ~lI 2,3,6-trinethyl-4- nethx
lien 1452 52325( 91 I 8 13-fluoro hen |4-nmethox hen

1159.1i-162. R4112t, (I t) Hhydr oxynet hyl i ndol - 5-yl 2, 5- di et hyl - 4- net hox hen

144827() Z) H2-prc, pyI 3th¥dﬁ\ %Xraﬁ(yﬁeteroﬁk}rl or -(alkylene)-C(O)-X where X is alkyl,
20 amino, monosubstituted amino, disubstituted amino, or heterocyclyl,
more preferably 2-propyl, hydroxymethyl, tert-butoxymethyl, 2-
hydroxyethyl, 2-hydroxypropyl, 2-amidopropyl, acetyloxymethyl,
benzyl, methoxymethyl, or -(alkylene)-C(O)-X where X is 2- or 4-
pyridylmethylamino, 1-alkoxycarbonylpyridin-4-ylamino, optionally
25 substituted benzylamino, 4-optionally substituted
benzyloxycarbonylpiperazin-1-yl, 4-optionally substituted
phenylpiperazin-1-yl, 4-alkoxycarbonylpiperazin-1-yl, or 4-optionally
substituted heteroarylpiperazin-1-yl,
most preferably 2-propyl, hydroxymethyl, tert-butoxymethyl, 2-
30 hydroxyethyl, 2-hydroxypropyl, 2-amidopropyl, acetyloxymethyl,
benzyl, methoxymethyl, 2-(2- or 4-pyridylmethylaminocarbonyl)ethyl,
2-(1-ethoxycarbonylpyridin-4-ylaminocarbonyl)ethyl, 2-
(benzylaminocarbonyl)ethyl, 2-(4-benzyloxycarbonylpiperizin-1-



, hen 14- met huxyphenyl 43928(K) H2- ro 14-h drox hen' 14-net hc, x , hen
14t)92(tt)1 I1"hCON-1Cl -1z )4-(_C1-i,()C O hen 14-netlu~x Then

~I 51 23U(R) H2- ro '13,4-neth | enedi ox hen ~l 2-neth ~l - 4- br onu34 henl 308393
i(11)1- -0@ ~14-meth | hen l4-n~rthc~x ~ ,hen ~11  pc1/EP99/09920

9 ti- 173 B 32(11) I ~1 ((~1-1~)~(: 1dCI -1 23, -1 - mel hyi enedi oxyphcnyl 2,3, 6-t
rimethyl-4- nmethox hen 1137-138403.21 ( H 1ZM5)33(R)H2- r~ 13,4-neth

>| enedi ox hen 12, 3,5, 6-tetranet hvl , hen 17

| 4C334(R) 1- I benzylindul -S-yl 2,3, Ctrinethyl-4- nmethox hen '152235(R)H2- ro
lbenzi m dazol -5- 14-nethax > >hcn

143336(1Z) | - 12- pr opy! ﬁl,cérbrasamf)éth Inedisphyepfipperirb1 didaeidiyl yethyl, @etdhox ~ hen
~| 4C537( R) Hnet hoxynet hyl 3, 4-4}? | enedi Oxﬁh% ?) % ! Stri met_ﬂ;zl -4-. met ho~
hen 148138(12) 11 2- pr cBHROYE Pﬁ%}lP‘)PefféH’z'i]' GBI Dathyl, 2-(4-acetylpiperazin-1-

14- nv t hcaxyphenyl 447 39 RyrbBnylyethyl 05122 0 pr@din - yipfber@ih 03¢ 1daeonyl Jethyl.

| 4344( 1( R) H2- pr opyl 3, 4- et hyl enedi oxyphenyl 2, 6- di net hyl -4- met hox hen

~| 46541(12)1-11 nydrc~xynet hyl ~indol -5-yl 2, 5-di met hyl -4- chl c~rc~, hen
~14S25_ _ " 42(1t) 1| 2-Wiq1ihl§esépm&rhed,amé'f9efeﬂa@ﬂ and mkhlahzrpiraehe@ | _ -453
-, __,43(RI-12- pro 14-h dro‘ﬁ_%grreth 1 hen 14- et hox er] ~| 96-.1 U(d)C123 .
000 wJ wo. NIUPHOBCNPRPuIgspanplifrnatyye ey esmapeRarheylarly pefaread g1oup of e,
I\9 ~#them at  compounds is that wherein:

*CH+44(R) 1 -i 2-pro 3-am no- 4- hydr oxyphenyl 2, 3, G trinet hyl - 4- G4- G5. 54Gbnet h
oX hen( 1) - 45(| F) 24 Rais heteroalk))'/l or -(a){lP lene¥ C(0):X wLereX is a}/kyl, amino,

LG HSSO-N -1 Chiohdilink e ChR 1 abb A TRIGRKNEHASTUAC ) F- 10 14- (G
- en 14-nmet hox hen
11G7.19- 1 9. 154847(R) H ndol Mg peferably mpthyhutpmlypimemettyinet hoxypheny! S24ne
th 14R(1 1) HCS| - 150Nyl ARSI AIRE DAXMRRNN FAIED NEf¢d), |- 1Then

13, 4-meth ~l enedi ox ) hc 14-met hox )hen ' 147I'51(R)H2- ro |4-(C1-1~CO
hen' 14- met hox hen 1| Gretigdcagagsdaminomethylyys 1en 1 3, 4-eth | enedi o h4- net hox
hen 1141-144.545153(! sl b= ; - -1-
3. 4- ot hyl ensdi oxyphetT 3o8 Sreambebericbomjaryinemelyl XYoLy henyl car ho
~nyl ) pi per ayi n- 1- ylca¥ phenylcarbipnylaminomethyl, 3- .
I g 1(1% I { ﬁ (pyri di n- 3eylnopnidythdBRGBY hila Bl dHdthyiPlgAYs S31. 2met hyl at ni no- ca
rbon 1)e
155(1t)i - | 2- (4- phenyl yiarbonylemnimomethily phenyisprbonylamisempethwhy | G26. 4pi perari n-
1-yl -carbon A 5, (4-
| Jeth' 15(, (11)1-12- ~4£?6nl}15t)Fﬁ~C><P§/3N§%9§r%’t}?f)F(e)rrﬁefi I|-{t”~(§yphenyl 4-ntrtl ~c~xyhlten
Lol B ad ot Vo aORE B b SR AGD R 3L 11
~ i-12-~4-acetylg3: . 3 ) .ergrin-1-y
tttcthc)xyl, hcnyl Cal | H:ll) ﬂ%g?lgghﬁ}{a o Mﬁm;ﬂ et}%’-_l’ &Cé}}l) i€8-2
' 1 58@0Z) 112- [ 4- (el hc) xigadbosylasiingmethyl pprigiphenicabosylgninemethily (3.45G40. 4car b

onyl ) pi per amet hoxypheﬂyﬁ]%{h%&;ﬁhe}ly&zqi%@lqycq{;g 3
' methoxyphenylaminocarbonylaminomethyl,
(phenoxy)CH(CH,CH3)CONHCH,, 1-(ethoxycarbonyl)piperidin-4-yl-

aminomethylcarbonylaminomethyl, 3-

25 (benzyloxycarbonylamino)propyl, 2-
[(diphenyl)methylaminocarbonyl]ethyl, 2-[2-
(methyl)butylaminocarbonyl]ethyl, or 2-[(CsH;)CHCH3;NHCO | ethyl.

(b)  Within this preferred group (I), another more preferred group (1)(b) of

30 compounds of formula (1a) is that wherein:

Ar' is aryl and Ar’ is a phenyl ring of formula (a).



b.p Do-~NNOOw CPDStereo-R RArArM |'t "C ~9ass Spec. #t hem at
*CM - 1+carbon | Jeth ‘

| 59(R) H2-[ 4- (et hoxy- 3-f| uor ophenyl 4- net hoxyphenyl 581 . 2car bbAPIiN3A08er ayi n
-1-ylca h 160(R) H2-J |

- (et hqx;w@@éﬁ hyl enedi oxyphenyl 4-t net hoxyphenyl (, 21 . 2ca5cﬁf:@‘r’§/9(‘3952|°peri di n-
4-yl am nocar bonyl j-eth

161(11) H2- 3, 4- et hyl enedi oxyphenyl 4- nrt hexyphenyl 552. 2(t hi onor phol i n-4-yl ca
rbcryl )eth 162(!Z) H2- ~

1- (et hoxy- 3, 4- et hyl enedi oxyphenyl 2, 3, G- tri met hyl - 4- 663. 2car bonyl ) net hoxyph
enyl pi peri di n- 43l am nocarwey this @bfe preferred group (I1)(b), an even more
U:i(12)f-12-3,4-ntet hy} engdi oxyphrn | 2, ﬁ h-gri thx_l -4-59B. 2( benzyl am n-nct
t hoxyphenyl car bon preferred group of corripounds 1s that whereihn:

~l Jeth' 1 64(R) 1- 1 2-j 4-I0heai’)ars idddpehdeHtiyd da avoth e alkhR alkyfthio; bARhlBY| - 4- 6S3.
4pi pera7i n-1-yl -t net hqx_ygh(fn~~l c%ﬁon ~1) eth

165(R) | - 12- (4- (pyri ditn-180YdrQasbpi¥hor B2lRet hoxyphenyl 586. 22-y1 ) - pi per azi n- 1 -
yl _cagbon ~lJeth = R¥jisalkyl, haloalkyl, alkylthio, alkoxy, alkyloxycarbonyl, aryloxy, _

1Gi (1 Z2) H2- (4- pyri di n-4- 3-¥I uor ophenyl 4- net hoxyphenyl 531 .. 2yl -‘met'hyl am r ~c~-
carbnn 1)eth ~1¥®dmw, baloy erappycarbexyy nitro, amgopmenoalkglagpipp (dighkylamino,

CPUSt er eo- RI t Ar A4 alylshitbnyviQ¥aES Spec. #t hem at _

*CMH67(1 1) H2- 3-1 1 udr yphenyl 4- met hoxyphenyi 530. 2( benzyl am nu-carbun 1) eth
168( 1 Z) H2- [ 4- (pyri di R 3s hydr@gerphenyl 2, 3, C-tri net hyl - 4- C28. 42-yl ) - pi per azi n-
nmet hoxyphenyl 1 _yl-carhun 1] eth

"169( 1 Z2) H2- { 4- 3- f | uor ophenyl 4- net huxypheny) 551. 2acet yl pi per azi n- 1-yl car bon
1) et ﬁ,O ) { V\’?thin t){lese preferred,y rFrjlore gr)eferred and evg/n xgmee preferred gr%ups Y

170(12)1-12-(4- ! i Brfeirt L 143 , tyl pi per
azi §1 rrzet huxyE)he\:bgfI%?h-l-Iis g’f:@ggrg%ﬁ&lﬁ?ﬁﬁ%%trlg%fi&ftzgﬂ(cmmhdéISQh;tg“ Rées: Y1 P! P
1- (ct he>xy- 3- 1 | uur uphienyd 2pteng ting substijitediwit Pna oa Fwo syhstiteantiuselgsirsny | pi per
i di n-4-yl am nu- e :

172112) 1 11, onyTan ydteky i emienediory, of methogygarhonyl, more profergbliedid ) e
ox - hen ~I (H t 08hy8sdidxyphenyly 3i14-tihyirersmphenyd nerdt-methnerycarbosylphemitlh<r x ma

~th-1z 151 774(11t) H2- 7 - e .

a1938(R)1 hydr oxymot byt ofpudbeh Bt ek coqkiinge, lial or hale, more

17 R) | - | hydr oxyprefetablyaméthybichipremedirompphenyl 2, G- di et hyl - 4- 1G4- 1G5. 9453ne
thox hen ~177(/Z) H( Clg4i .= . .
Cl2- 3, 4- met hyl enedi ux%p‘%é‘h%ﬁ' éfeﬁ‘fr&?l?'ﬁ?ertr}é’{lh‘izqd- 4-137- 13R47b. 19net hux hen
17R(11) H2- pr upy! i ndul Rs glkgl, elkdiyret hlo, preferably petigdimethoxy~<hiwraror | ) | ~h
~drox nmeth '3, %g%tah | enediox ' hen 12,5-dineth 1-4-135-147.2433 O0 0 w
iswo. wWNDbD (5~ "o NNOOOW ChDStereo-RRAr' ArM ht "CMass
Spec2&t hem at ' " GivbteqrefetabbxRh &\ and R’ are methyl and R™ is methoxy, chloro, or bromo.
--80(11)1-11- hydroxyet hyl 111dU-5-y12, 3, C-tri net hyl - 4- 4~1~nmet hox ~ hcn
~181(R)_ 1-1 -2-propyl 3-(

1- (hydr oxi mi no) pr opy| W2thth these pratetied| mérépisianckd| arkd pdriethaoly phefarred

18301 7 o Lo (3R oL ERes S dp st Par Rl i OIS Pkt phen
yl - met hoxyphenyliathatoderdne:~| ~yl ) - pi perazi n-1-yl _carbon 1]eti
e N TSR S AR
| -i henzyl i ndol - Sryind, moGobubistiaitéd/dmihod dRuBstiveted axnino ig theterocyclyl,
" R) Hhyd thylindol -5-yl2,.3,C -trinethyl -4-462..17 h h
-] g% | |)) b rloﬁigf oxze!t Eyfsfnﬁf%B&eFﬁng}ﬁémr’é%p’WgﬁWf%‘ﬁﬂz fegigh%&%%%“%ﬂ‘)’béi 11 154
81mel | ~c~x ~hcn hydroxyethyl, 2-hydroxypropyl, 2—amic_loproFyl, acetyloxymethyl,
Ii _88((le) ( éZ_ Er UPKI 31 (bengye'ln?n)élt}'?o)%gnet ty yolr%(a?liy?e_nteg-lé(g)-)%wh_eﬁéﬁ’i52 - orp—iqo
i ndol - S- 1net hox , ’
PﬁnR%_R) H2|- (N3, 4-Ca mﬁ) %piﬁl@:n?eldhﬁrﬁmﬂ&nyleo@cﬁrﬂohiylrwﬁam-44»1a55(n)o, speéMlyet hyl me
oxypi enyl ani no- 1)eth , . .
--9U(1Z) H2- (4- acet yl - %{batlﬂﬁfimr@)]‘?ém%%%p%fﬂnaﬁy substitytediet hyl - 4_1J. 7pi perari
n-1-yl - nct hoxyphenyl cpédaoRbx)daebhylpifbrazi- Ly WpRiowally substituted



bb~"Do-~0NNOOw C"1l)Stereo-R-RArArM 1't "CMass Spec. #t hem at
~CMH91( R) H2- ~4- 3, 4- met hyl enedi oxyphenyl 2, 3, 6-tri net hyl -4-711. 8(1, henoxynet
hynet hoxyphenyl 1- carbunyl ) -1, i perazin-1-ylcarbon 1 J eth 14 April 2003

") ~2( 1Z§V - oxymet hyl i ndul -5-y12, 3, G trinct hyl -4-47c, @},l(]gp@% B

~1 93().Z &U? 4E@(nethane3,4-nethylenedioxyphcnyl2,3,6-trinet yI-4?%55.85ulfc

, hyl ) - ntt hc, xyphenyl pi perazi n-1-yl -carbon 1] eth

1y4(] Z) H2- hydr axyet hyl 3, 4- net hyl enedi uxyphenyl 2, 3, Gtrirnethyl -4-481. 17nmeth

ox , hen

"195(1t)H2- (cycl uprupyl 3, 4- net hyl enedi oxyphenyl 2, 3, G tri net hyl - 4- 548. 6am no

- nct huxyphenyl car bon p'l‘é}xﬂgﬁbcﬂazﬁﬁl()’Rk-ﬂko@tﬂz‘bohﬁlﬁip’ér@éix‘ﬁ1-yl, or 4-optionally

3, 4- et hyl enedi oxyphenﬁl 2, §>6-t ri r'ﬁet hyl - 4-

711 . 8car bonyl - met huxyBREHyte ,hief?é?féﬂ’ﬁ’-el%zy’f'é‘a)flhcm ~l ~et h

~1 97(!'t) HA- (met hoxy3, 4- netriyst preekiably\PpRIpy, fiy dRbdpihestn e by e@nbeanfauny| ) phe

nyl car bonyl am nonet h , )

' 19H( R) H3- ( benzyl oxy 3VAreethyh 2Hwdr sy prvhr #nidoprenirrsemes st ony| ani nu
ro s benzyl, methoxymethyl, 2-(2- or 4-pyridylmethylaminocarbonyl)ethyl,

199(R) 1- 12- (pyrrul - 1-7yl )3, 4- met hyl enedi uxyphenyl 4-rneti uxyphenyl 593. G , heny

| car hc, nyl ami nn~r| th-I(11ftb(’W)‘ThOZ‘-Y]PQ’HFim‘46%}!"}‘9,@?13%1’1Pﬁﬁhléln tlic, xyphenyl 4-r

nrthe~xyl, henyl G32. 7ngbihylaiThH:sBE PR, 2L (1-Bed2yRxpcatbSnWipipefazin-P. 0 - (0 _

DNNO ow ) L adran i ROARIN Ptn ; q@gssﬁtsagec.%%ehezm At OVRH~

U I ( ylcarbonyl)ethyl, 2-(4-phenylpiperazin-1-ylcarbonyl)ethyl, 2-(4-

| Z) HB- cyanopheny| 3, 4-feh BRIl SR L feRBS AR enyd S68y BasE-necar bonyl a

nlincln 7eth
11(1 B R) 1 -i t hi en- 2- ylybcarbaayldgthdner-thppriding? -2lpiperazinxly pleerbpnslathehr bonyl am
inometh 11

(73(1 Z2) Hphenyl car bonyl 3>4- et hyl enedi oxyphcnyl 4- met hoxyphenyl 52R. Oam nonet h
| 1 Within these preferred, more preferred, and particularly preferred

UA(12) |- I (Co, HS)CHOH 3 45 i , , ~1C
CZI - 1 4) C: UNHQI - iz T ?TE?%‘% gﬁl?rlg%rﬂ%ﬁy%g%{ ﬁbf%ﬁg;ﬁ%%w&wf?ﬁ%ﬁ%t 7yl 6
14. Cet hoxy phenygompouads is that Gheritl - i z_ 10(, (

| Z chl or ophenyl 3, i A | s <42.1~1111017) 18
t 7)7T?Ll51t ) Cal' E?Olily 1a§1{lggféér%‘]t°ﬁm§%a¥m’h% é(dﬁekwe%é’ﬁf?gm@l, dir, :
1107(1 2) | - 15- ( aceendspbstiuted emiherdishibetitytédeanying, aehétonogptidny| 57C. Ot hi en- 2-yl
Cal 1(111Y1al77117(1177et 17 :

~117S(12Z)1-1pyridin-3-yl éf"ﬁ’-er‘?é?fﬁ‘iﬂbleyh’en(ffhcyjf%}fﬁﬁélﬁw c-’ﬂ%tthl}l’%)’xyphenyl 520. Scar bo
nyl am noneth ~11 () g(dRetylsylfonylaminomethyl, (3-mtrophenyl)CH.SO.NHCH.,

L AT SRR £ € (1 ety by
wo~2v b ro ~ ~ D o -(methoxysarbhp@ylIphgnylcarbonylaminomethyl, 2-(pyrrol-1-
yl)phenylcarbonylaminomethyl, 3-
cyanophenylaminocarbonylaminomethyl, thien-2-
ylcarbonylaminomethyl, phenylcarbonylaminomethyl,
(C¢Hs)CHCH3;NHCO(C,H,)CONHCH,, (4-
25 methoxyphenyl) COC.H,CONHCH,;, 4-
chlorophenylsulfonylaminocarbonylaminomethyl, 5-(acetyl)thien-2-
ylcarbonylaminomethyl, pyridin-3-ylcarbonylaminomethyl, (3,4,5-
trimethoxyphenyl)C,H,CONHCH,, 3-
methoxyphenylaminocarbonylaminomethyl,
30 (phenoxy)CH(CH.CH3;)CONHCH,, 1-{ethoxycarbonyl)piperidin-4-yl-
aminomethylcarbonylaminomethyl, 3-

(benzyloxycarbonylamino)propyl, 2-



CPUStereo-1tItArArM ht "(:MJSS Spec. #cl 7em at *CMvphenyl ) C21
i 4CONl i CH11l (R) H3- net hc7xy3, 4- net hyl enedi oxyphenyl 4- met hoxyphenyl 573. 6pheny
| ami noCi | rb(717y1a1171170l neth 1112(1t)Fi 2-[ 14 April 2003
(C-1-1S hyl enedi oxyphenyl 4- met hoxyphenyl 57(). C, Cl ~ eth
1113(R) h@)ﬁzﬂ? xy) CH3, 4- met hyl enedi oxyphenyl 4- | net hnypheir,lé;,./gkéé’;dﬂ’<d CH~) CO
NHCHZ- 114( h) H( 3- ni t rophenyl ) 3, 4- 4- et | 7cTxyphenyl (i 23. <, CHZSOQZNI ~CH~net h
| enedi 0 hen 20
1115(h) Ht - (et hoxy3, 4- n7et hyl enedi oxyphenyl 4- met heTxyphenyl (, 3(, . 7car bonyl ) p
i peridin-4-yl-am nc, met hyl carbc7nyl am nc, neth
I 11C, (1t)1-14-et hoxypm@%&y{bm@mﬂyﬁmwb@hypaawg4gnet hoxyphenyl 587aam noc

11

A

ar bonyl at ni nc~n7et| 7 | bﬁ?i}ﬁymm%%ﬁ&lﬁ?bgﬁar- %)[ (ﬁffﬁ#ﬁﬁﬂ3l\l&1¢pk-twl'car bon

. H2- 3, 4- et hyl enedi oxyP

yl am noneth 1118(12) [I~

| 2-~1 ~, N- 3, 4-net i yl enedi oxyphenyl 4- net hc7xyphcnyl ~, () J. 7~et 17ylcvan; T)i

| Teni yl) ~t77117UCLr17Ul7y1~, .e(17 1 OO wo. wv~-b o D4 ~NOaow

G ' 1~St er eoGRRAT AAbtHY event mofdpreferriefr ot} BEEBrApounds in group (I)(b), is that
*CMH#119( R) H4- (et hyl t hi 0) 3, 4- et hyl enedi oxyphenyl 4- net hoxyphenyl 589. 7pheny
| ami nocar bonyl antVABYfEt h

11 20(12) 1 ~i 2, 4- 3, 4- newl hyd gPegl a)fgégp@nyl 4- met hoxyphenyl 5C4. 5di f | ur c~phen) ~
| car bonyl am nometh ~| 121(1 Z2)1-12- ro ~ 13-facet 1)indol-5- 14-nmethc~x hen
1474122(1t) 1- 12- J4- ( pReAyd B ateyindeperdrady ok ashaihirqalkt eroajprady| 639. 7car bo
nyl ) pi pera~i n- 1-yl car hé s vlthi . ,

112: | &JR) H( 4- hydr oxcé‘S, B lr?e%ygfﬁ;eérq%ag%ﬁ}lbweh@ Iahlﬁo%’taklll\cyl?(xyf)aﬁte)gw15%3r 1.0())%'h_enoxy) a

| (c: 1191, ) CUNHCHZhYK @(w,th)ahmnmcqrbamnuqo.@mmnemyo@%é@mménélﬁ%mmnet hoxyp
henyl C, 29. 7yl car@pmég)“m&gq.i din- | -(carbon 1]eth

1125(R) HN- ( 3, 5- 3, 4- net hyl énedi oxyphenyl 4- met hoxyphenyl 588. <( di net hoxy) pheny
| carbonyl ) am noneth 112(i (It) H2-prc>pyl 3-(

acetyl )indol -5-yl 2, 3, @7t | ¢4 -

~1127(11) H2- propyl 3- (i s‘o%bﬁ%%%ﬁ?%’,rg@?’% trﬁ%’f’%r?‘gﬁ%ﬁgg?’-e&’eff%? F=XPRen

112R(1t) i met hyl efiddmpgurgisda pastiayladyea¢ferxgdranp|of compowmdst inghat wehedein: 1( ) 2S3(

~ .angsnonet h 1met hox hen 1l - | - % ' hen

12, C -di meth 1-4-103- %8%éfh%ggj'@%”k@@&dvﬁ"%gﬂ%b%‘é @E@é‘eﬁg§§k‘%§% 000

w G |' 1~St er eofrRRApyraxy, mathylenadiexy, Spectheadiearbenyl mante prrierablia 814- | et hox

hen 113(1 (1 2) HacsiulMAeA %y Bheryl 3|4 ARy BHARATU dediod SRS hpitagD A met h

1131( R) Hret hoxy3, 4- meRhisladiddirefeyatihe mettl;H- di met hyl - 4- 510car bonyl met hoxyphe

nyl am nor net h 501 :

| 132(12) H4- 3, 4- et hyl gngcﬁn&’yﬁ 8’5’9& ,hé—od?rﬁé%rﬁ?/lrfnff}lyé@'itggg’lcblgé?’boéxyhhenyl m

et hoxdPpheny! car beroymamndc~net h

1133(1 Z) H4- et hyl 3, 4- ﬁ?g_h%’léﬁn?qgl%xgl%@gnml %e%gi Crﬁ('grtay‘lJ bA% 1109- 124C, 14benzoat e

met hoxyphenyl car bc, xani doet [ . a4ty 7 » OT brommo;

;IGéi _}_E} 12) I1~( ZE) pymlomt Fﬁefgthbls,mr:-andtmykenmdiybxxycbﬁ%'rsyﬂmélh@ydthle@gﬂ brémd, 14- 1( 1;
en | carban | nethox > >hen

~|l 135( R) H4- (et hoxyi ndol - 5-yl 2, G di met hyl - 4- 122- 127@&9car hc~nyt ) phenyl met ho

X) r phenyl car bonyl am ndvietin thdse preferred, more preferred, and particularly preferred

-13(, 4 t)111- hydr oxyet h%)-lhenri m dazc, | -5-yl| .2 G Girdncthyl -4-.477met hox hen

1137(2) 11 m dazBio0k QPR SRaL I LR B OSSR B PR Sy o5 e

1met hox hen is that wherein:

LI3R(1 2)1- 1N (pheny! 3, ek v et oKl il 2ol B9 e oy uny) @

11_3J(1 | Z) HZ; chl or whpheX Wi 2By - dbindy iInRnesiakibe amir, dRLbwxiRdamihdBEnet he, xy~

11I 1~1~~~~I~~1rrEt

~i 14U(12) 1-i 3- ni b?%ﬁ?f@ay’ll’& 4- et hyl enedi oxyphenyl 4- met huxyphenyl G ~3net hoi

OO0 GBoww w00 dHDb D-a Gne preferdBly\2-Bropyl, hydroxymethyl, tert-butoxymethyl, 2-

hydroxyethyl, 2-hydroxypropyl, 2-amidopropyl, acetyloxymethyl,
benzyl, methoxymethyl, or -(alkylene)-C(O)-X where X is 2- or 4-
pyridylmethylamino, 1-alkoxycarbonylpyridin-4-ylamino, optionally



ow C1l 1Stereo-ItItArArM 1't "~ ~C MaSS Spec. #t hem at
*CMt+car honyl am noneth 1141(11)1
i 3, 5-di chl oro3, 4- met hyl enedi uxyphenyl 4-t ~t et | u~xyphenyl C2~ phéﬁf‘PH\e%qpaxycarb
onyl am RegebAngbel42(1 Z) H2- ro lhenzoxazol -S- 14-tnct hc~x ~pdrER9/09920
14341 43(1z) H2- (pyrrol - 1-yl ) 3, 4- met hyl enedi oxyphenyl 2, C-di net hyl - 4- C21benzam
i donmet hoxyphenyl neth 1144(R)I -1
- hydr oxyet hyl 3, 4- t net hyl enedi oxyphenyl 22C- di t net hyl - 4- 4C, 7met hox hen
114S(11) H2- propyl i ndol - 5-yl 2, 5-di net hyi - 4-117- 1214CUnet hox hen 114C, (1 2)
- (-1henzyl c, xy3, 4- et hyl enedi oxyphenyl 4- net hoxyphcnyl _car bonyt am not eet h
~| 147( R) H4- 3, 4- net hy|sebgiiied\pehedamihortt-teptionsHe sybsiingeet hoxyani | i necar bony
I am nomet h . . -
C114H( 1 2) 1- 14- 3, 4- met RS AR Emetaming, D (eRHOPALY STERIFS apidpimerhylaming: 1 oxy
car honyl am nonet h 4-optionally substituted benzyloxycarbonylpiperazin-1-yl, 4-optionally
"1149(1t)1-12- brom)34 t hyl enedi oxyphenyl 4, ng henv| 63Hb on ycar ho
nyl at ni noneth 1 OO0 oY \[?\fq& Qé pﬁeBﬂBlpe}{% i )h’ %\'Ig%%g&%}[%r\xy%pirﬁzlﬂb ] lI' %03 WO
001 378436 40 PCT/ EP99/c£pEﬁ%ﬁ)llyl aubmmm:djhmisroafylpxberaﬁm-m;rl &-flethanesutfofylb)
wherein Ris -CH R )A t.h xyphen
6 i et hy - 4- met hodURtTEAD Vet AR A PR R oS ar e
defined as fol | ows: Rﬂme%)@fp@drﬂerwanoacprekratﬂyR'prGﬁ‘Dl hytrbxymethyl, tert-

"N-[ 4- th b
153, 4-met hy! enedh oxy pHRATDIRPCHE PR AT P RERDREORD 2 3mIARERTH enedi o
hen 1 13. 'N[2- (pyrra@étylbxyxh):n?rﬁr&yhiz,da,rxhahysk)ﬂm&mmor(et Br 4-

LS b e VPl gl LR DY, LoD Reserb e Rif 2 4 et

13, 4- met hyl enedi oxyphmaylnﬁcarbbﬁ)twueﬂm 2~ (Henyloin cch f56nyD aidiyh 21(3, 4- et h

| enedi o hen 17N-( he car bon. 1) am nonet

18( C, ~HS) CHCH; NHOO( 02198 )%Wﬁtﬁh—@w%%qréﬁaémg%éﬂ‘yﬂ(& HEWB"B%HZ’"'
1?\5&*"‘?:'00\""0;* I[3 |4]f ﬁEﬁerShﬁﬁ@d’iy@ ZhQﬂirﬂeﬂKbxycarbon?pxperazm 1-

j chl or ophenyl su 0 am no

13, 4- et hyl enedi oxypht Wﬁ{‘by @' %%D@PI?FW\% 3 Fr(’?.SPblé?le) o2i{4onet h
t 3, 415t hyl enedi oxyphssdin-2 éra!zi(ilnl-llyﬁ:arﬂ Degiyl.1) am noneth 13, 4-neth

| enedi o hen 1132-[2-(neth 1)bul am nocar bon IJeth 13, 4-neth | enedi o hen
| 14(3, 4, 5-trimet hohen 1) C-HACONHCH~_- 3, 4-neth | enedi o hen 115

i N-(3- (et hoxy) pheny ARCRERY e rea inBRIBleferded, Andvpidwhlaﬂ ka ahenyl 16
| 2- (( C~Hs) CHCH~-NHCO) et h 13, 4- et h {tenedl o hen 117

) CONHCH~_- 3, 4- mefTRUPsRfcampoHads: a1 8 Ef"€§v‘h?‘te|“d“ﬂ’é’rRPF')'@1P~f ssoup et h
| enedi o hen 119N; c(ugahgxuga.ymeaw ) - pi perl di n- 4- vI am norret h | carbon

1) am noneth 13,4 t hyl epedi o eny m nocar bonyl )
am nédleth 113, 4- math 'dh %FF'ES’)% Plgzlﬁ éé(gl:h{]‘ﬁi‘( ‘Pa fjBm§/’|“bar bonyl )

am nonethv 113, %Bﬁ&&&%&tﬁﬂﬁe@aﬂﬁ}whﬁmﬂsnhﬁ@d a%n(d\ld}ih@é}&wkﬁvano) (benzyl) am no
carbonyl J ethyl 3,4 nethylenedloxyphe y
more preferably, methylsulfonylaminomethyl,

phenylsulfonylaminomethyl, (3-nitrophenyl)CH,SO,NHCH,,
methylcarbonylaminomethyl, 4-

25 (methoxycarbonyl)phenylcarbonylaminomethyl, 2-(pyrrol-1-
yl)phenylcarbonylaminomethyl, 3-
cyanophenylaminocarbonylaminomethyl, thien-2-
ylcarbonylaminomethyl, phenylcarbonylaminomethyl,
(C¢Hs)CHCH3;NHCO(C,H,)CONHCH,, (4-

30 methoxyphenyl )COC,H,CONHCH,, 4-
chlorophenylsulfonylaminocarbonylaminomethyl, 5-(acetyl)thien-2-
ylcarbonylaminomethyl, pyridin-3-ylcarbonylaminomethyl, (3,4,5-
trimethoxyphenyl)C.;H,CONHCH,, 3-
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231 v' - (4-(met hyl t hi o}anilinocarbonyl) am nonet hvl | )

3, 4- net hyl enedi oxyphenyl 24N- (2, 4-di f | uor ophenyl car bonyl ) 14 April 2003

am nome sTet hyl enedi oxyphenyl 253- ro 1(3-ace 1l)indo

1262- (4%‘#1eny% car bonyl) pi perazin-1-yl- Qcarbon 1 J 47C.§EP99/09920

et hyl 3, 4- net hyl enedi oxyphenyl 27(4- hydr oxyphenoxy) CH( CH3)

CONHCH~- 3, 4- et hyl enedi oxyphenyl 282- [ 4- (four an- 2- yl car bonyl ) pi peri di n- 1-

vl carbonvl | et h 13, 4- met hyl enedi oxyphenyl 29N- ( 3, ~- (di net hoxy) phenyl car bonyl )
am nonet hvl 3, 4-r net hyl enedi oxyphenyl 30 [ N- (benzvl o carbonvl)amno ro 1

‘' benzoxazol - 6- 1 ' 31NmBfRiAF¥h Mn@@ﬁ%ﬂ@gﬂl%,ﬁ&hgbenzofuran 5- 1 1n a
third aspect, this i n t| on provides a ess for pregarl ng corrpounds of
Fornula (la), the pro §°b‘dﬁ:§f (@EEHHEO Hpﬂg(eéh% apd)Bperdpriorla 1:

R2 A~~0i y ~ N~ Soa?mmogngﬂ,ﬂga%ﬁﬁgmﬁ:wm&ﬁ v, ' and Ar'" are as defined

in Cdaiml and Y is rTéqdroay al o) al kyl or succi nimido ester with a
hydr oxyl am ne of for eRZYIpIY m’a"Wﬂ@)(PéOW 3s hydrogen 10 or a nitrogen

protegting group and di hehﬂ)ﬁ@t}Qiarﬁheéa%&ﬁﬂ&tm up- foll owed by renusal of
the protecting groups provjidée a conpound

reacting a conpound o m?%rhmtalamlmwborrxllean&% [(ézp}é )Q'QQHWH@]FW‘%J aiml
and ~ and R~' are suitable DD and N- protecting groups: O N SQOZ- Arz RaO-N
Ro R 15 2 with an allylating agent of fornula Ar' CHR X or Ar' CH=CHCHR X
where Ar', P~~ is as defined in Caiml and X is a | eaving group under

al hyl ati ng yf eact 00/ 37436

PCT] EP99104520 4Ar?cgf’ ﬁgi&tt}e nﬂ’? %f?‘%&?"% %[i dhafﬁgg’rpylfsence of a
coupl®ng agent and trRad @H&b)&pm}m@zﬂﬁ& isalled. by renoval of the protecting
groups to provide a conpound of Forrmula (la); and (iii) optionally
converting the conpound of Fornmula (1a) prepared in Step (i)-(ii) above, to
t he correspondi n¥yithin thisgpupi(Bn, %mIOlre preferred grommof wnnpmardsax:tﬂwdt wiidrein:
optionally gpnvertingsfihe, soapay E?Jr g%g&hﬁil ypsruB lh&‘?lﬁfcﬁps

(i)-(ii) above to the correspondi ree rea a base;
and (v) opti onallrrydwﬂ»dnaprer[ge&mblxmmémﬂ Jstrmtladlm;loheﬂé bicea/hodqlpwhd of
Ster 5oy somer . 10 Prop i BRI pem et oB R Bind b B BaR B i g of
atons that when Iactthatbhaﬁ_mldaza)l-ﬁe)dcbemen@amjﬁ Vlnamd ol ecul e masks) reduces
T W, "G eene and PG At PRI TRl T Olgan o chem stry, (W1 ey
2nd ed. 1991 ) and Harrison and Harrison et alL, 15 Conpendi um of Synthetic
Organi c Met hods, on 1 Representative
am no protecti ngArérggr ?%feﬁ%r(e‘;eére% %Oﬁf/ﬁ r%%(f d%'T%'lgg é%rebacetyl benzyl)
tz)tenzy(l) ;))ﬁylce(blbolnyl ( CB&Y', l|S amt, tprtfatsaltzbkyy:cp}:dwrnyhv Qlﬁgn)@tgd rvlt:m?'ﬂaéok:\so![y: (TMVS))
rimethylsily esu ri and,.subst i ed tri groups,
al I yl oxycar bonyls(a‘)gtaﬁ"'l ﬁtc?rs%lﬁé} d ﬁ'ﬁ/ﬁ%%? édﬁ{/lf e(dll—‘ﬁﬂc? me%omarbon)){
vi tro-ver at ryl oxyosr prefeysbly, 3,4- methylenedxoxyphen)l 3,4-dihydroxyphenyl, or 4-

methoxycarbonylphenyl; and

Ar’ is a phenyl ring of formula (a).

25
Within the more preferred groups I (a) and (b), an even more
preferred group of compounds is that wherein:
(i) R* and R are, independently of each other, hydrogen, alkyl, alkylthio,
or halo, preferably methyl, methylthio, chloro, or bromo, more preferably
30 methyl, chloro, or bromo;

R* is hydrogen, alkyl or halo, preferably methyl, chloro, or bromo;
R is alkyl, haloalkyl, alkylthio, alkoxy, alkyloxycarbonyl, aryloxy,

hydroxy, halo, cyano, carboxy, nitro, amino, monoalkylamino, dialkylamino,



20 (NVCCh and the |ike. Representative hydroxy protecting groups include

t hose where the hydroxy group is either acylated or aikylated such as

benzyl and trityl ethers as well as alkyl ethers) tetrahydropdfRANA008t hers,
trial kywd' 6%74§t hers and allyl ethers. The "Leaving gr oupl','c.ll}ﬁsgg;ogﬁorreani ng
conventionally associated wwth it in synthetic organic chem stry 1.e., an
atom or group capable of being displaced by a 2~ nucl eophil e and incl udes
hal o (such as chloro, bronmp) iodo)) al kasesul fonyl ox~~, arenesul fonyi oxy)

al kyl car bonyl oxy (e.g. acetoxy), arylcarbonyl oxy, nmesyl oxy, tosyl oxy,
trifluoronethanesul fonyl oxy, aryloxy (e.g., 2,4-dinitrophenoxy), nethoky,

N, O di et hyl hydrsyakyadil ey, pRéfetaBR dtityk @lkoky NGRS mdte préferabpth@iyct i on of R
where Ris -CH(R~)Ar~ inyol ves al k~~I'ation 30 of the nitrogen via the

M t sonobu react i BAhOKT 1o, AEb195; 2% al cohol of the general fornula
Ar~CHR " OH i s conbi negt WithQrggegonpound of general formula 13 in the
presence of, for exanple) ‘triphenyl phosphine and di et hyl azodi car boxyl ate
or di phenyl pyridyl phosphine and t-butyl azodi carboxyl ate (Sec) Tetrahedron
Let t"540: (i34 ADTi | RAGRHQAhGE4RERES boRIHORBRAN AP AR T 80 1§ 999)
The al hyl ation is conveniently carried out in a solvent which is inert
under the reactﬁﬁﬁ(@é#dmﬁtwhﬁﬁﬂbreferably an open-chain or cyclic ether, at
t enper at ures of aboutngQpﬁb&gh§ggﬁ&mloooc, preferably at about OC to about
300C (or roomtenperature)..As W ot her al k~l ati on nmethods, primary and

- t
secondary 5 al cohol s Brand Reangpiodepaniderthy ef eagh othenellybor halgepreferetip
conditions. In y&im Hb) . present invention relates to
conpounds of Formil an %’O % §ﬁ1t9£r%92 HO ~ S02 R (I1) 10 wherein R-, It
and A'' are as defi nRdisfabltyl. delnsbiyhdbylshiof dkexg), alkgloxycasthanyb artloxyanot her

aspect the pres LAV i re C s . ul . OR,2
N~.Ar2 RO~ sgg;dfzb oy F’?§° %é‘r"éfz{’@’ {?3?-‘°é%‘§9'idrj" ar°gh‘é’§’9‘g‘g?i ‘ﬁaelgh%”lé‘%“’
conmpounds of f oronalkylgultonyhposferably@liyl, alkioxy. i halok phore preferalplymidtieyl, aspect
t he present inv iLon.,r e onpounds of Formula (1V) R O R-O- N\
.Ar2 S02 R R ?Pb?%&kéﬁgﬁﬁ’éig Eﬁﬁnd Ar' are as defined for conpounds of
formula (la) above and R~ is H 20 or a protecting group and R~ is a
protggting oup. 1 ri P '~ ounds
o "t Bt | Vet on i ot namek evet e ke L dF L R ST e
by the met hods sl (b) écthahwhereinzeact i on schenes shown bel ow. The starting
mat eri al s and reagent g4 6] i ng these conpounds are either

avai l abl e from cormergi %F‘%u%%ﬂﬁ%f"%%uch as Aldrich Chenmical Co.,

(1 ~~i | waukee, R*and R are, independently of each other, alkyl, or halo; and

R* is alkyl, haloalkyl, alkylthio, alkoxy, alkyloxycarbonyl, aryloxy,
20 hydroxy, halo, cyano, carboxy, nitro, amino, monoalkylamino, dialkylamino,

or alkylsulfonyl.

Within the above preferred, more preferred and an even more preferred
groups of (I1)a and (II)b, a particularly preferred group of compounds 1s that
25 wherein:
R! is alkyl, aralkyl, heteroalkyl, or -(alkylene)-C(O)-X where X is alkyl,
amino, monosubstituted amino, disubstituted amino, or heterocyclyl,
more preferably 2-propyl, hydroxymethyl, tert-butoxymethyl, 2-
hydroxyethyl, 2-hydroxypropyl, 2-amidopropyl, acetyloxymethyl,
30 benzyl, methoxymethyl, or -(alkylene)-C(O)-X where X is 2- or 4-
pvridylmethylamino, 1-alkoxycarbonylpyridin-4-ylamino, optionally
substituted benzylamino, 4-optionally substituted

benzyloxycarbonylpiperazin-1-yl, 4-optionally substituted



El'i sconsin) USA)) Bachem (Torrance) California, USA), Enka-Chem e, or
Sigma (St. Louis) Mssouri) USA)) Cal bi ochem Novabi ochem (San Di e?%@ or
| ndofi ne Chenical Co. (Bellemead, NJ) USA) or are prepared bj4 At 3 knon

to thos i in the art folloHring procedures set for ences
such a.sw&é%ﬁgnd Fi eser's Rensents for O ganic Synthesi E?T@g?%/ﬁgg 1-1 S (
John Wley and Sons) 1991 ); Rodd's Chem stry of 10 Carbon Conpounds,

Vol unes 1-~ and Suppl enmental s (El sevier &g¢ience Publishers, 1989), Oganic

Reactions, Volunes | -40 ( John Wley and Sons, 1991 ), March's Advanced
Organic Chem stry, (John Wey and Sons) 4th Edition), and Larock's

Compr ehensi ve O gant ¢ FHEAMBIREITR I NS INGKIRHRIy gL RaihOR ), of 828hiondlies e

schenmes are nerely illustiative of fhe conpounds of
this invention can be syéststymdﬁ@sqrere'mlpwwwﬂ ous m)dl f| cations to these

schemes can be nade and wi | boityr &85 Bebp® HBRSichhelitbitbfAithynaY i ng

referred to this disclosure. e starting mateérial's and the |nterrred| at es
of the reaction may beh‘ldé@FYat}éH 2hvdrpoprenybd-pmidppsppddadgsilenymashXlent i onal

t echni gues, i ncl udi ng ity 1%%140?{193 @Ql Egvf bt& rﬁ?:ﬁ%%et9¥1§H1A+&PB&i}l)ethyl

crystallization) chromatograp eria
characterized using coh{/bnthomrqum@dm Acilaminegarbopsiledyl. donst ant s and

spectral data.  Prepar ok i GmmaNIT R FROR Rt LaboApierkic) Scheres

A, B, and C describe alternative net'‘hods to generat ounds of
For mul ae (1a) nenti onedcaabervd)etnydi 2¢ (4bphaneipiperazid- bicathongBethyk drfdound of

Formula (la) or (Ib) hgg#g ) f fii ned

.specification is prep \é\drﬂeél%wgfni%dé&sp {P l%arb%ggﬁﬂg g(grﬁc%’ gﬂghlown in
"Schemd0A. 14 April ada@rhmybathsl?etsﬁ(an@wxéﬁegfmpmzm-l sbdadrmwmeml- Are O
~A~C(OR2 ORO YN2 ~NHRO YR'R-1 3 R~ Are ORO Y N deprotection

S02-Arz R 1. Ar2SZAd 4 R2 O~ Are ~-NHO' ~SOZ Arz R5 6 RONH2 R2 0 ~
Ar' R OHN ~ N ~S02- Ar ZWiRhirRthe abpe [Defehtedt, mbO2prafezre) and evel nidre preferted

groups of (II), an alternative particularly preferred group of compounds is that
wherein:

15 R'is heteroalkyl or -(alkylene)-C(O)-X where X is alkyl, amino,

monosubstituted amino, disubstituted amino, or heterocyclyl,
more preferably, methylsulfonylaminomethyl,
phenylsulfonylaminomethyl, (3-nitrophenyl)CH,SO.NHCH,,
methylcarbonylaminomethyl, 4-

20 (methoxycarbonyl)phenylcarbonylaminomethyl, 2-(pyrrol-1-
yl)phenylcarbonylaminomethyl, 3-
cyanophenylaminocarbonylaminomethyl, thien-2-
ylcarbonylaminomethyl, phenylcarbonylaminomethyl,
(C¢Hs)CHCH;3NHCO(C,H,)CONHCH,, (4-

25 methoxyphenyl)COC,H,CONHCH,, 4-
chlorophenylsulfonylaminocarbonylaminomethyl, 5-(acetyl)thien-2-
ylcarbonylaminomethyl, pyridin-3-ylcarbonylaminomethyl, (3,4,5-
trimethoxyphenyl)C;H,CONHCH,, 3-
methoxyphenylaminocarbonylaminomethyl,

30 (phenoxy)CH(CH,CH3)CONHCH,, 1-(ethoxycarbonyl)piperidin-4-yl-
aminomethylcarbonylaminomethyl, 3-

(benzyloxycarbonylamino)propyl, 2-



HOHN ~ N S02-Arz R (la) or (Ib) 5 Treatnent of an ec-am noacetate of
formula 1 (where Ris an al kyl such as nethyl, ethyl) or rent-butyl or an
aral kyl such as benzyl) with a conpound of fornula 2 where R4Apd'300dr ogen
or all wowndase r educti ve am nation reaction conditions ip€rgEpgygisiche
presence of a suitable reducing agent (e.g., sodium cyanoborohydride,
sodiumtri acet oxyborohydride, and the |ike) and an organic acid (e.g.,

gl acial acetic acid, trifluoroacetic add, and the |ike) provides an

i l-all;ylated a-am no ester of fornmula 3. 10 Suitable solvents for the
reaction are hal ogenated hydrocarbons (e.g.) 1,2-dichl oroethane)
chloroform) and the [{(didenylfiasphelantaoairbéodetiyl 22[2are commercial |y

xampl ) et ors of - nEPGRADCERAT ARG oA < ins 2 H A HC Bt R A B 37436

46 PCT/ EP99/ 09920 acids such as D-valine benzyl ester p-tosylate salt,

D-valine ethyl ester hydrochloride salt,, D,yaline, tent-butyl ester

hydr ochl or‘[I e sglté“,rd Eféferﬁdc%PuE)E?%%rPPﬂ‘é"qf‘é’lfK‘W“ %flés‘sefhét ‘é%?ﬁ?’é‘r' cially

avai Isabl e. Al pha-t hi RIEIGH{R P Mhepsh BS isdadrdenpr epared by fol | owing the
procedures descri bed, in ﬁr nold) L.D., Kalantar) T.H , Vederas, J.C. J. Am
Chem Soc., 107, 7108% '{hae®8Vs@ders can be prepared by esterification of
N-protected a anino Agiigds nishthflaigeoffimelagbpt ecting group are

tert-but oaycarbonyl, benzyl oxycarbonyl, and the |ike), followed by
deprotection of the am no group as described in Exanple 1. Sul fonyl ation of

3 with an pryl sylfb@m brefétted droep 8f cdrpold of farhfila (@5 isdhdt viRerein:
(aryl sul fonyl am no) acet at e qtf formul a_x Tge sul fonyl ation reaction can be

carri®ed out by met holds e (R Mioherein Rhis hyarogeny. ~ reacting 3 v ~ith a
conpound of formula 4/ijp.fhan@resence of trinethylsilylcyanide in
acetonitrile. Conpounds of fornmula 4 are conmercially avail able or they can
be prepared by netho8is i nephehdwing of formula ). For exanpl e,

4- met hoxy- benzenesul fonyl chl oride, 4-methoxy-2,3,6 15

trimet hyl benzenesul fonyl chlaride, 4-chloro-2,~-dinethyl benzenesul f onyl

chl ori de) YdVbehZbthandsexih Pratgrredgnogpiodegmaopnds s fermieadlaliis dayvhemsingr i de,

2napRt hal enesul f onyl rehlct iRdscHa0E AL mgmmwgm,gaw pnyl chloride are
comrercially availabl g. Ohers can be prepared by the procedures described

in Bosshard, E. H, ef\r igheteropgiigndcChim Acta) 42) 1653, ( 1959); Colter, A
K. and Turkos, R E CArZi@CEHQiy?H&gofﬁicmﬁ@a 4., ~6, 585, (1978); Buchanan,
G VI~ , et. ) J. Og.. enm) 4U; 2357-23 (1975) and Fujino, M et. al.,
Chem Pharm Bull., 40 isbgegioagdand | 981 ). Typically, an unsul fonvl ated
arene is treated w thr’ﬂ?ah?ﬁﬂﬁ#ﬂri \GoaRhd (by) di chl oromethane at -~ Cto 10
C to give the desired arenesul onrguchl ori ée. Conversion of 5 to the
corr@spondi ng carboxylic acid is dependent on the nature ?5 of the R group.

For exampl il € ; T Qgenati on
mpl ¢11 vl ﬁlsf@velﬂﬁ'pﬂd elgﬂhﬁﬁ'@{eh}g grde (l:f%of'rgisnﬁ\égg ﬁglﬂﬁlﬁ{um?@f Q9

reacti on conditions. R 1s an”al'ky up such or ethyl group

then it is renothedwhergsy: basic hydrolysis reaction conditions i.e.) in the
presence of an aqueoys; ! A g Aindre e b l'i t hi um hydroxi de, and
the like) in an alco 0 ?%qg{r é(glgi gi-!s%fbvehnt sucﬁqéspor%?hanol) et hanol , and
the like. If Ri~ thértieatyland yl group, then 30 it is renoved under acidic

condjt i ons. Conpound .6 .c 0N conmpound of Forrmula (la) or
(1 b)"5 14 April 2003"%{5’gg]’%ﬁ'ﬁ@‘@b%’?%@%@é‘)‘oggzo by converting 6 to an
acyl derivative of férnmhglandhere I' is a |eaving group under acylating
conditions (e.g., chlar. [ 1] e like). Treatnent of 7 with
N, Qoi s-tri nmet hyl si | y("ﬂvgﬁé‘%‘f‘gﬂﬂh’& ?@%’Fgg\géggy aci di c workup or upon the
addi tion of nethanol provides a conpound of Fornula (la) or (Ib) directly.
gr -(Ij-ihﬁaf)clylshidlelr Pvati vyt A RovP Enreé?earrreecp gr%%ppﬁfh—%dﬁl,l a Bﬁfi?ﬂlah? p%}?ﬁgd of
30 group of compounds is that wherein:

R'is alkyl, aralkyl, heteroalkyl, or -(alkylene)-C(O)-X where X is alkyl,

amino, monosubstituted amino, disubstituted amino, or heterocyclyl,



in the art. For exanple, conpound 7 where 1' is chloro can be prepared by
reactin J conpound 5 with a chlorinating agent such as oxalyl chloride in a
sui t abl e organi c solvent such as nethylene chloride. Ater naﬂ’l‘@@f"y%o%

corrpounggchfoﬂlfggrrul a (la) or (Ib) can be prepared froma algcsﬁ%@e g of_

formula 6 via two steps by first reacting 6 ~nith an O s

hydr oxyl am ne (e.g., O benzyl hydroxyl am ne, O tort-butyl hydrok~I am ne) and
the like) to give an O protected hydroxagate of forrmula s. The reaction is
carried out in the presence of a coupling agent (e.g.,

N, N- di cycl ohexyl car bodiim de) N-ethyl-N

- (3di et hyl ani no- pr opyl ) cahbdbrefaratdy 2 g5rbgyl] girbijeedthviafrob@aryheths e
(e.g., 15 dinethyl am na-c%ri di r),el%1 %rl et hg'a;n' ne pﬁ ri.dine, '

N- et hyl mor phol i ey ARArOREY bRy AR RSBP Y oH AT IR 3SR B e o e

Sui tabl e sol vents fombehhig, medid MRt & rTRIIBYdRMT(Oh0ihem X dixchkk qr oet hane,
di nmet hyl f or mam de, and t gle Li_.ge. ,Rem)vill of .the O.a,r ot ecting group, then
provi des a conpound &¥riggmathyaming. loplkexsirbonkipyridinediylrmigsrertianghs

utiliszed depend on t Rgbdiahtededlylhmendi4-SBtRIMIILsubsiitdtéd R IS tert-butyl,
then the reaction is_ 20 carried out in an inert solvent such as

di chl oromet hane, in tbﬁézYé?’é’§éMYlﬁ‘P§ﬁmacli'ﬂj §-opgonallyyspbsgatasiyen chl ori de)
triffuoroacetic aci dyph@ﬁ'ﬂ?gé@azlirﬁhleg};4-%1‘1(0%1&%%1@@;5"1‘;];&5&&1*1?[} oP¥dpaeRNR! YSi s

conditions utilizing a ne catal’yst such as palladiumin an inert "sol vent
such as ethyl acet at substitaiedhetsrapiyiniperaziarkeYs equired. A conpound of

formula ~, 7, or 8 can al X - la) or
(1b) @t;y t he proceduraﬂZSsg%%?giQE%ﬁﬁ%go lﬁgﬁw%@%ﬁffﬁgi%ﬁ No.
98/ 3%¥748. A conpound NFATFYEIRY}, g - RYGPX@ATOPY -2 REORY1j aret RethvAr ' and
other groups are as ehiylaleind.hgspactlfalhyomyfidih AbatRieaRenanad 1 om
an a-amno acetate | as shown | c}ﬁe’me B. 14 X\prlﬁl‘ %‘8% 8'8?%9‘436 48
Schene B PCT/ EP99/ 09920 -@haxycarp@ippyridin-4rdrminaqebonybethRg, & S02- Arz Are
R~-CHOH R~ 4 10 R - ' S0 2 b G car M R' 5

Sul fonyl ation of a cc()grr%o %ﬁgPC%%P%hW’ '\'/VQ%H%M 3?"5? f’éﬁ?"{’ﬁ%}?‘*c | ori de
under 5 10 1~ the reabritomybetili2-thpheippetein-i-negbhenbettylabdde, provi des
Formil a5 ol ther: (ay aoPamArtPlp aLa L\ Ra b AR @ LBt CF

formula 5 either: (a) by reactl ) ] at1 ng agent
of formula Ar' CHR X (lwerbenX)¢thyh of ée(é'rmgidg!-éwﬂPlgcr@hinabYlmrbﬂﬂw%e%Vbrm)
nesylate) triflate, and the |ike under alkylating conditions) in the
presence of a base (e.g.) sodium carbonate, potassium carbonate, cesium

carbonate) and the | iWahinahd abavaprefdrtegigreupsodfHht-s(\Elbhamslternative

t et rahydr of ur an ' ' di 1N he Iike; or (b) by
reacting corrpouRﬁgg%%qﬁ%rggréﬁgéﬁwg%%&ﬁgg %rgt ‘%ﬁ@éﬂf"m in the presence
of a2&ri al hyl phosphi i ioheteroativhoy(alirlsphCt@)-Xprledre Kabhikyl, amino,

tributyl phosphine, tri |_.phosphi ne.. pref er abl L b phosphi ne, and a
diallyl azodi candc?)?fPEé#gS%écaﬁmg‘é’ %‘f‘é%sﬁlf/ e%?gﬁs%sé%ﬁﬂ%lﬁodi car boxyl ate or
( 1,1 ' -azodicarbonyl)di phperprdfenghly,pnethgsabinylamiptethyl,

-azo-di carbonyl ) di pi peridine...puitab olvent s, i nel i C
hydr ocar bons such as étﬁ’gseﬂgc}nyganramto ee?ﬁl’ﬁk(lé’. '%%Sﬁg%n&@éf%%@%bconverted to
a conpound of For mul andthgyrarbonglan)inametdytdri bed in Schenme A above. 20 A
conmpgund of Forrula (la), or b ere,Ri s CHBF\" Ar ~ and her groups
are % defined in sng] lfodcé/f%%ﬁ}mxl\zﬁﬂheé}ygcgrboogy&ng 3?‘8%5‘Y¥’r26ﬁ3y5rr??' -am noacid 11
as shown in Schenme Cyl)phenylcarbonylaminomethyl, 3-
cyanophenylaminocarbonylaminomethyl, thien-2-
ylcarbonylaminomethyl, phenylcarbonylaminomethyl,
(CsHs)CHCH3NHCO(C,H,)CONHCH,, (4-
30 methoxyphenyl)COC,H;CONHCH,, 4-
chlorophenylsulfonylaminocarbonylaminomethyl, 5-(acetyl)thien-2-
ylcarbonylaminomethyl, pyridin-3-ylcarbonylaminomethyl, (3,4,3-
trimethoxyphenyl)C;H,CONHCH,, 3-



14 April 2003 WO 001 37436 O HO-NH2 Ar2S02C1 R1 _11 (a) O H RO-N. S02-Arz R
PCT/ EP99/ 09920 RNO R ON ~ N' S02-Arz i Ri3 9 1 R deprotect| on,\%ﬁ)' (la)
| (Ib) RON ~ N-S02-Ar2 R 14 Sulfonyl ation of an a-am no aci ¢ AR P#} an
aryl sulyguyh7486! oride of formula _4 in 5 10 the presence ppippodes such as
triet.hyl am ne provi de 2-aryl sul fonylam no acetic acid of fornmula 12. The
reaction is carried out in an organic solvent and water m xture such as

t etrahydrof uran and water. Conpound 12 xzan be converted to a conpound of
Formula (la) or (Ib) by nethod (a) or (b). In nethod (a), esterification of
12 provides a conpound of formula 9 (where R is alkyl such as nethyl,
ten-butyl or aral kyl nfettdxypheditiiginblarbbh@bmisorhdthfl, converted to a conpound

of Formula (la) or ( b ' cripbed in Sch s A.and B
above. In nethod (b) gp%Bﬁéﬁmagg@*gﬁ:éM@év&&%hwcﬁ @g%?gﬁ‘%ﬁ'ﬂ'
hydro~yl am ne, 15 sugRim@nethylcarbonylaminomethyl, 3-

O (2, 4-di met hoxy-benzyl }-N- (2,4, 6-tri net ho>iypenzy| ) hydr oxyl am ne, under the
condi tions descri bed®eRoagrycathanylsmingiprgpy )= Tet. Lett., Vol. 39) 786a (
1998) to give a conppuighef§l)metHMmfindSarbOhydiifli omof 13 provides a
conmpound of forrmula 14 which upon treat t with trifluoroacetic acid in
met hyl ene chl oride i Hnﬁqhél)bw&a&feecacsbowqf&x%wrsﬁ-l%@%‘é@ﬁd&@@ eBibound of
Formula (la) or (Ib) ((see., Barlaam B.) et al.) Tet. Lett.) Vol. 39)
7865, ( 1998&# 49 Schemg C HO O N ._'S02-qrz R 12 (b) 14 April 2003 WO
001 37436 SArperEmyopoushe! theshaye meationedemhadimentsare set forthpeloyere R i s
-CH(R )CH=CHAr' and other groups are as defined in specification can al so

be prepared froman a-am no acetate 1 as shown in Schene D.
10 Representative compounds of this invention are as follows:

I. Compounds of Formula (Ia) and (Ib) wherein R is -CH(R*)Ar' and the other

groups are defined as follows:

RA Ar!
@)

) R
HOHNJ\/ 802 Arz

RI



@)

| RS 15 RI

—or

W ) |
g

of APEr#AM3a 9 (R
sodi um car bonat e)

(I'b) were Ris

rmula 15 where X is a
chl oro) BrHEB90%829| at e,

In the presence of a base (e.g.,

is prepared 10 15 by al hylating a conpound

(la) /(I'b) A compound of Fornula (la) or

) Hrith an al hyl ating agent of fo
der al kyl ating condi28ons (e.g.,

b

and the |like)

S02-Are 16

-CH(R ') CH=CHAr '

cannot be benz

| eavi ng P BUH 4

trifl ate,

Scheme D Are R2 ~O H Ar~CH=CHCH(R2) X ~O RO Y N-S02-Ar2 RO Y N,
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NH20H THF PCT/ EP99/ 09920 O ~O O HO NN S, Ar2 H~ O ~O O N Ar 10 In another
aspect) this invention provides pharmaceutical conpositions containing a

t herapeutical ly effective anount of a compound of Fornula (14%ARECE08i ng to
t he var| odi nents as defined above and a phar naceut | pt abl e
exci pi_ew&)eggr?éounds of this inventidR can be used as the?gg)(la':h %/@g?(fy .
active substances especially in the formof nedicaments. In particular)

t hey are—ugefuf—tmthetreatnent—pt—diseasegs—associatgd—wthiexcesstve
deposi tjigpniof [ntdrstitijal Col | agens, exenplifigd by interstiftial pul nonary
fibrosi|gyfmeri pent el filr opt-Bo m—séwe- rs' filDrosil§ pefTnuscul |Fr 3 Apri |
2003 WODEIS7488 S PCT/|BPolF D882 i br osi £ ki dGey ahd | i ver|a i brl&is,
i di opat]® c|pul ponary fibros|s| pndocardial | sclerjosis, |hepatit|is, afute
r espi r atery—th-ptress—syperofer—prartH-s—eystg—brosts—tarden—psurged y,
surgi c:lf adhes| ons,~cor neal star L ng) and restenosis. |Conpournds of{this
inventilsh are [ nhil@itorg of | pfe&e] i agen C proteilnase. |5 Therdfore,|the~t
i nhi bi t £C-t$rm nal|=pr océssi hg[Bf=types 1) |1) and Il |col | aggns netessary
for thelg agil|ty 5 foim i hspdidhl e col lagen fibrils. |Furthernore)| sel e¢t ed
corrpounfs of the iffRjentijon se|®'ftjvely inhibit grocol {agen Ciprotej nase|wer
ot her clol | agen! dedrddatilng engypes such as)colldgenasé-1. colil agenpse-2,
and col{ agg¢nase-3.| Thereforg,{the] natural fesorgdgtion ¢f colladgen nedi at ¢d
by col ljagenaset 1, cal | agenage} 2f 10 and col | agengse-3 |s | argely unpffected
resul tijng ij# -eFBPJERE (B o[ BAEFE{< her apeufEc eflB cacyE I n particul<ar
preferried ¢engpandsEid t&i s|EpweREdh i nhi bEt prigcol | afen Cpr|st Ei nEse wilt h
greater| thag &P8 fldyd-sebeci £yt DvEr col | agengge- 1, | €ol | agqiase- £ -&and
col | agejdas¢E3x] Sel [ghtg veZi npEPELEm f profdl | ageh C pEot ei ngEesovEE &
col | agenaseZ1EEol Edpnage- b5 ;@E 2dt | agengge- 3 [das defonstrated b~ the
assays descf;iebﬁl i[E|the | £5 ERpBPERS.2 Thereby, thiss inyEntion [# Eowg:the
treat ngnt & T(brqgweifer di éeasés!rbiyoa(ﬁﬁ ni ste¥ing [0 a patient [@hagedt™ t hat
sel ectijvely inpibiftg procol | apen {C- protei nase oder coll agenage-1
col | agejnase-2) | and _dol | agenase-B.1 1n vet apother] aspee¢t, thig invention
rel ates| to|f.hejusqg df_. ajconpound pf Formul g (1b)] 20 O R HOHN| YN SQ2 Arz
IR (1b) whBre{n: |[R|&sl|al kyE) MIDal kyl) heterdalkyl |Zcycl odl kyl , | &ryl
aral kyl|, an&l kgayl|S|Eet er oalg}=] 8k het er oaf al kyl|,5 het é€oar al Kenyl , £
heteroclycl yBal k¥i , '&s| ¢& kVERERSE: - (al ky[Zne) -[& O - & wher 2X i s| &l kyl|)
hal oal kyl , [€yc|®Bal{fyllc d¢gcl Jéﬁ pE kyl , anjBo) mEnosubstitute& am [®,
di subst 4 u8Bd i N @r yB RERKgIS heteropdyl, |feterodral kyll S T
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3 - = - o — -
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- C(=NR | ) NHSO~ (@%’e R |gihigregen or BO al Ky, apd R' igval ky’é
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Are is either: (i) a phenyl ring of fornula (a): 5 R3 Ra Rs (a) R~
wherein: R and R are, independently of each other, hydrogen, alk

al kylthio, or halo; 10 R and R6 are, |ndependently of each oﬂ‘héP”' 2@)arogen)
al kyl , R5 is al kyl, hal oal k het eroryclyl, al yI t hi 0)
ar al kyl Wrﬂ ‘g)%ﬁ]ét er oan~| t hi o) het er oaylal kyl t hi o, cycl oaI k?’?"t‘w’ﬁ 09530
cycloalkylalkylthlo al koxy, aryl oxy, aralloxy, heteroaryloxy)

het er ogt=at OXYy —CY% ctoatkoxyr Lybi opt r\yl atko Yyl r\yl oxXycar uuu - ilydl oxy,
hal 0) dyanp)| carboxy, vitro, |anino, fonoal kyl am no)| di al kyl ami np, 15
al kyl sd hy[S aryl 90 fonyl) | al kyl §31 fonyl , |Het erfar yl €31 f ony |

het er oa yiE&ul fony) cycl oglkyl sul 1 @nyl , cyq’i‘,,oal KW al kKyEsul f ol , or
-Y-(al K ne -C(O)-? jwhere Y is a bpnd, CNR- -0, or -5(0O n- vihere IP is
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(la) and (Ib) against fibrotic disease and the deposition of collagen nmay

be showr—byrurerous—arral—redet-s—retud-rg—the—ropse—bleqmretr—pduce
pul monafy f} brosils nodel| ((Phan} S.H, jet.al. 5|&Bkeomyci n-|ndJced
Pul nonaf& EjdrosilE " Am|“Rev. RESpir. DFs., 124127846404 19811F apd |«
Piguet) |2FA et |al . "Efffective|dreat nggt of the<Pa|mpaary |&i biDsigF |<
EIiciteHz“in M ce |by Biednycin of Silicqa with an D-111] Antji bodfes} " Am
Rev. Re$p—Pis———147:4358-441 ( 1993}1) 'the-spon nt—yodel ((lnenorli ,
E.N., et al} "Hurman Rel gxi n Decfeases (ol | agen mul ation InfVivo in Two
Rodent Wbdel s of |Fibrosils," J. Jnvest. {10 Derrn )| 101: 280- 285 (:'19%)),
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ot her api:ne] nodels citgd in WJ 97/ 05865 ("C Proteipaseg | niizbi [Rr s|-E orjwtihe
Treat net® of Disgrders Relating/to the O/erproductiLc))n af CoFl afjen") T |=
publ i shed 20 February 1997. 15 | n genenal, the conpounds (lla) and |(I b} aof
this inyentjon ag defingd in the variogys enbodi pentis.fadove|wl| b
administered in g therageutical]y effeg¢tive anount {g§ any of the accepted
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may 25 fangge from approxi matel y| 0. @6-50 ng per kil am body wei ght of| tlhe
reci pi ent_per _day; prefdrably about 0.3-20 nmy/kg/day'| Thus,| for
adm nistratjon tg a 70 Kg person, the dosage rafpge woulid nmpst preflerally be
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EXAMPLES The foll ow ng preparations and exanples are given to enable those

skilled in the art to nore clearly understand and to practice the

i nvention. They shoul d not be considered as liniting the scop#Agfil
rely as being 5 illustrative and represe i r eof .
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h

eaction m Xxture to
ydr oxi de sol uti on.

was col l ected and the aqueous | ayer was 20 extracted with diethyl ether.

M
e organic layer

The aquguusTt AYET T WS gqurustedrtopHfand—agar mextpacted-—whet iy —
acet at e.{gThe tonbj ned grganic fextracts ~.lere drifed qver [magnesi um sul fatke
and condént aixzd af flgrd = = 12 NG =S B N o

2(R) - (4-&EhoXY- 2|3, 6t r[¥net hyl fenzenet3ul {Fonyl anfho)|¥3- hgdr ox)¥pr opi ofFc
acid (20=5 ¢)|as brown foamwhi ch was uUsed wi thout| fufther jpurification.
2~ Step 2—Fp sof-ttton—of

2(R) - (4-net | benzen fonyl ank no)|- 3 hydr oxjypr opi ohi c
acid (2779 ¢ pide (280 L) at 0 "|[C, was added
pot assi ys ¢ g, a soljutign of 3>4 14 Apfil
2003 WO gOI enedi oxlybenzyl {chl orji de ((6p g,
170. 8 mjol ) oride. |Aftgr 2[(h, lifthiumi pdide
(5.88 g, 44 ton mxture was warned to r aver
2 h. Aftler partitijoned betr~~egn et hyl

acet at e |(60( wat er (25 organi ¢ | ayer was segparated) 5
dried over iLfat e audsconceptriated i Nweguos|The dende refidue
was chrgmat }o g Si q»g g15% %rfw; gcet gie-rexgpesg tid af for iz

2(R) - (4-pet £t hy| iz enesEItZi@Tg] ani [ELE-RiEraxy|i# opi on| & dci d
3, 4net hylZen felter [(B& 4 ~§J\A§’ icH was.3 @EnxpEr@ct(y i nto|%he
next redcti ‘GrEher |HuS ficpE ixfiE. £10 SteglB 2S£ [T E

2(R) - (4-net ¥i Het hylMbénzenpes G| fofly | anit@)\S3E hgdE oXypr opi ofé

aci d 3, 4- mef Pefizyl |E5ter ([§‘8.‘£Ng€ wag~tdi~$Sol I'ed” i <net hyl e
chloride ( di hydrgpyran (3 nlL). Thd reacti pn m Xture wag

cool ed tla_0 nesul flonic _acid monohydrlatel(0. ¥8 g) iwas added
After 11h) th E__m xturie 15 wals_pqured into gatufated jagqueousi sodi um
bi car bonat ej ( Be orgdmiic | aygE was sepgr at ¢d; OFi ed |[@ver nmagdedi um
sul fate,| an &€d in Vatuo. TpREs iresi dugmwagschr$mat ddr aphed|£3d0 g
Si O~, 15%elh Shexandsy to afford s |15 & £

2(R) - (4rret hoxy€2, = di ngghyl ben&nesul f.@nyuﬁ? am nq)z 3-% e,_gahydr&‘opyrané-yl 0X
y) pr opi ki c| a¢Ed % 4- meEhyl endd oxybe@yl.gester #1)% 9|8 20 [Step 4 @ 4
solution of| |& |3 2 S g IS 'z € |8 kY K

2(R) - (4-met hok&- 3,35- di B8t hyl bedZenesulForpA - ani nd - R& etEahydEdpyr ant2- yll ox
y) propi gni c|aggd 3z 4- meghyl engd oxybeyizyll ester |(D. 02g)|26.8 ighol ) ipE

beni ene |( 150|&l)lat 0]C w as |added 3[3&- et hyl enedi ¢xyphenyl |a®et hano]i (3.8
g) 2S. 2 |{mmol) )=t rf n- busy| phosphi ne (B 1lg, 2~. 2 md) ) [Fol | dwed by 1| 2~
(azodi carbony ] dipiperiidine ( 5.9 25, 2 ol ) The reactiof i xtur S
allowedijtn Waimtlo rogmt nperfat urg o\ier;4'g. Afiter 26 h, dhg- eaet i ola)

m xt ur e |was |8 Eut eﬂ_i_§L~t%-?n equAt vpT @M B EpEaned rooted $ .8 ?% 2
h and fill tet BIE 3@ § &i dfieS BAE GhEGRRL RIEABhEdE (BOG-LIEEE Gk Z1E5% E(BYE &
acet at e-{WexpBeS)Trp- 2T H 23| S G SS9 S E|E |89 EFE|ET 5%
2(R) - [ (3, 4mpEhYl Bred S{yhEnZ i o B42nEL AGKY- 2, @*r;i_mtgyr- En;émm_ﬁoﬁyg)dm' n
o] -3 30 |{t ef Eafiydy opy&n- §-§l axy) pEop Q[T &ci k|34 et iylrendd oxgbepayl
ester ( {10 ) _ak- a pale orange oil. 4 Aprill 2003 001 37436 _68

PCTI EP9910992U St| eti |5 To a {sol utiop of

2(R) - [ (3x4- retdy| Bhedi gXybenzylD - (4- ngt hgxy- 2, 6dicetiny| Benzen& sul f of®I )jam
no] - 3- (tlet r ahydr opyr an-{2-yl oxyl) pr opi ohi c |aci d 3, 4net/hyl enedi gxybenzy esit er
(3.26 g,[ 4,17|{mMmD I ntargon deoxygenpt eq 8Wab ethhangl 5|tetrahydrofufan |
100 nm) |vwes|agded| 10% Rd-C ( 2 g) and|thg resul tjng|reagtion [m xture|was
hydr ogen afPospheric prigssure [or &~ m n.|2Thexy edCt | onAm Xt ur ESwals
degassed argon) the slurfy was f[Tltjered ovier Qetife, and the Cefitle
pad was ~~th anpl e 80% et hano| - ngt hyl ene} chljori gle. Thle filtrfate was
concent ri Re—RFeot-ropet—w-i—tetrabyedrof tran—{240——anrd-the—+estd

was di sl yed|&n &9 di et hyl f ofmani de|£25wrl) . QBerjzy! |Rydr opgyl ani ngs( 1} 78
g, 14.5 nwol ), |HOBF(U. 4% g) 5. b‘mml) —and EDAC (2. 1= g)—wer ej~added ¢nd [ he
reacti onmxturewas stirred for—16—h.—The reactrom mxtore was di tuted—
with ethyl acetate and w as washed with 2.4 N aqueous hydrochloric acid and

sat ur at ed aqueous sodi um bi car bonat e.

magnesi um sul fate and concentrated in vucuo to afford 15 crude
N beni yl o~.y-2(R)-[ (3, 4- met hyl enedi oxy- benzyl ) - (4- met hoxy- 2, 6di net hyl benzen
esul fonyl ) am noJ- 3- (t et rahydropyran- 2-yl oay) - propi onani de (2.8 g,) which
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The m xture was then dried over
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To a solution of Nbenzyl oxy-2(R)-[
(3, 4- et hyl enedi oxybenzyl ) - (4- net hoxy2, 6-di met hyl benzenesul f onyl ) am no] - 3-h
ydr oxypropi onamide (3.0 g, S.39 nmol) in 30 argon deoxygenat é#AggbR003

et hanol wWesgahydrofuran ( 160 nl) wa
resul ting mxture was hydrogenated a

39

added 10% Pd-C ( 1.Mngﬁgﬁot he
at nospheric pressure tor 4~ mn.

The

reaction m xture was degassed under arson and the slurry was filtered over

Ceiite.[ Thg CelTte caKe |was Shgd WiTh anpt € gU% et hano| - met nyfiene
chlori de.u‘j_g_rd t he 14 [April 2P03 (MO 001 37436 69 HCT/ EP99[ 09920 fliltrate was
concentiratgd t g5al nostiFdrynespgzf i 1 thgm xturgato criggtal lize. The
slurry [@3fli |t €Fed, ~+d3%i n; Wt H¥3098di et{iyl et hi¢r - hexalies to gfford
N-hydro= -4~-'|' (R | 3, 4- net hyllenedi oayhenzyl
) - (4- nefrhoxy=—2]6=drmetthytbenzemesut-Fonyt—@amnot——<hydrpxvpropionani de
(2.3R ¢) a3 a phite sqlid. 5 Exanpl e|6 |V-thydroxy}- 3-acet pxy- 2( R)i-
(3, 4- mehyllenedi oaybenzyl } - ( 4 net{Boxy- 2, 3,i6t ri netlhyl benzenesui f gnyl ) am no] p
ropi ona@i d¢ (Table |, [Cypd 14) O} 7 O[O HC]-hN~N~ S02 ~ ~ Qwe ~OCOCH3 10 Step
1 To a |sbl ytiop of N Qenzyl oxly-2(|R) -
(3, 4- et hyljenedi oaybenzyl ) - ( 4+ nettho: ¢~~2, §- di met hyl benzehesul f onyl ) am no] - 3
- hydr oxypropiocham-de (430 ng) ! 0. 82 mupl) iln pyridine (2 J_at 0 C was
added acetifc aphydride {0.09 pi) |0.98 mmol|). The jreacti op m xtune was
al l owed tojwarm.to roqQmitenpefatyre 15_\_/er 1? h and_then 1f ~ partifti oned
between 2 N aq Hé‘ous hyd¢ctl ofd &dckdzand (et hyl g chl ofide ( 100 ni ).
The nethyl éne ¢Bl ori dedigysr was|sepakat e(J,E dri ed2bver nggnesium sul fate,
and congentirat & Pur il E1€dRi ofE @zg BeSy esildue by igreparaffve TLE (30% et hyl
acet at esexanesjZgave |S|E ¥ |E H|E ¥ 2 2 £ g
N-benzy| oxy-2( Rg-[ (3, zlgrfét;ﬁyl @a@&_%benz'ﬁl )-(4- 'r%;\t hoayg, 6di ngt hyl benzene
sul f ony|l ) aifi no] £3- acet| & ¥pEop i geZ 20 (Step 2 [Eo a sol@tion ¢f
N-benzy|l oxy- 2( R¥- [ ( 3, 4~ret hyl I oxybenzyf) - (4- met hoa- ~ 6- di ngt hyl benzene
sul f ony|l ) am ( i de di sgol ved ijn argon] deoxygenat ed 80%
et hanol e 5 added 10% Bd-C (10U ng)—and t he
resultijng m spheri dpressupe for 4~ min. The
25 reactiorJ ggn and jtghe slufgy was |filtered
over Oelité. lit ifgh anpli& 8Wo epdanol - et hyl ene
chl ori de arn iltn Z The cdrde m pure s di ssol ved
in ethyl ad 1-2 q@“ to rgd@ dly sg2rring{hexanes (
100 nmL){H o fice a pie ¢ e.|= ipi tat € Q s fiJZered and dried
(50 C, {1 tgrr) Q-E\o affogdgl\l- hyg oXg 2(R) - [ (% 4 14 Apri {2003 00l 37436
PC T/ ER99/ 09920=70 SI= < |7 |= < < =
met hyl epediloaybgnzyl ) {f4£net higky-2, 61 Hi net|#y| benzighesul f payl
) ami noJt 3- gcet pxy propi ¢aam de. ( |{171]S ng)j<as a Wi te pol.der. Example 7 5
1~' - Hydr oay- ?2( RF-[ (44 ngTho~. §= 2,(3, 6{tri mgtchyl benrenesul fonyl ){( 1
H- i ndol F3yrethyantteod—3—toert—huteyprogroram-age—(Fabte———Emd 15) H N O
HOHN~N~ SO02 ¢~ | \O E p 130 |To a sel yti @ncofi 1B endpl e- &> car boxylic
acid (5 g, E*JE%SLHEQ%@W%M grBt Hyl:@ng chl &r-Ede élﬁg mil) at 0 C
was added 18 ErErethd| Si4yEdEprond: hages i3] haxames, (48 815 A& @l ). After
45 nin. |¥ t W& BegeE i | @] xt §re| Hag TonEentd| Mt ety ~ak prel 5 S5 T
1H i ndo e-E{_fcarLbog@ i"cvlqlgg ApEhyR esBe? T|5..2 B)%| Step 2| B 53 sol ution
of | Hindol{& ~{CaEl®xyl il& aci I’ r’rqt hyl estear £3%6 |g, Z2R. 6 mml(é iin
t et rahyjdroflurahn ( 180 1ml) at Clwas adddd Sodium hydrifde (0 b5 a, 21.9
mol ). After 10 mn., |[24trinmef hylisil anyl etihanesul f onyl chl oride{(4.4 g,
21.9 mt) |was [-added 48dTt he [eadd ofitmi xt|dr e was|=l | owefto ~amto room
tenperafure. Afiter 3 N lacetit adid 1.6 n, ?6.8 nmmol)|{was added and the
reaction gj|xture was qorcentrpted. The 20 icrude pfoduct Wwas chrqmat ographed
(Bi ot ages 40h4 ¢ol umm, |2.}5% et hyl |aceyat ehexanes) to afford
1-{2- tr)gred|hyl 3%l anyl gMjahesul£ong ) {=<i nddke- 5- cagboxyl i f2acid et hyl ester
(i.43 g)rag a phite sqli|d. =~ ~
W
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St _ ep 3 To a solution of

1-(2-trimethyl sil anyl et hanesul fonyl )i ndol e-~-carboxylic acid 25 ne

ester (7.4 b) 21.9 mml) in tetrahydrofuran ( 100 nmL) at - 781 ‘CAWéis'ZOQéded
Dl BALH 1.SI~4, 65.5 Mol ) in toluene. The react was
stirred ‘Y‘(’%’i mn., at -78 C) 10 min. at 0 C and 15 m nb@’f‘/}:’i‘?ﬁgﬁdr#@ -
tenperature. The reacti on 14 April 2003 WO 001 37436 71 PC f! E P99/ 09920
m xture was retooled to -78 C and ethyl agetate ( 100 nL) and saturated
aqueous ammoni um chl oride (50 nL) were added. The reaction m xture was
allowed to warmto roomtenperature and a vol um nous white precipitate was

fil Ee: ed %er Ce|C!oh€b(;>u]§ﬁﬁoﬁh@?|§ﬁ‘hﬁlama>§taﬁﬂ@Ibl}/aﬁlh egesﬁ R?cL@H(mi)hhdm hg.’ese

acet ate. e .co ned orga ayer washed wi ri ed over
magnesi um smlfna{@- S RRRAE PRES c@ﬂ&ﬁ&%ﬂ@%@%@ﬁ%@@%ﬁ%ggg With
30% di et hyl se{di@Foups¥RREn&YS fhlldwered to afford

11-{2trinethyl -silanyl ethanesul fonyl )i ndol - 5-yl [ met hanol (6.7 g) which was
used in step 6 below Sten 44 10 To a suspension of Otent-butyl D-serine

(2.66 g, 16.5 nmmol) in acetonitrile (’>~ gl) Anas added trimethyl silyl
cyanide ( 10 nL, 74.5 mmol ) and the re c n “mixture was heated to 80 C for

1 h. 4-nethoxy- 2 3,6-trinmethyl benzenes If chloride (4.3 g, 17.4 mmol)
was added and the heati ng was corfiomm /Aé h, the reaction m xture
was cooled to roomtenperature and rreth 1 S rrL) was added. The 15

reactidn nmixture was concentrated in va o and the residue was diluted with
diethyl ether ( 100 nlL). The reaction m xture was cooled to 0 C, and the pH
adjusted to 8 using 6 N aqueous sodi um hydroxi de solution. The |ayers were
-partitioned "“LS.‘ t+he—agueeds Iayc.ﬁ'i?s—e*t—ﬁae%—ed—vqﬁ—d-k%hy-l—e%he{—qiha
aqueous | aye P—as “ﬁn a('* usted pE—4—ahd—ext+ Dot by at e.
The conbi ned’organj c ot F'{’;Fél?‘?cvﬁﬂmnqp’?t&&v%@réf’"%) mé’%e‘gf’th?ﬁegfﬁ‘?’é'ﬁ’@e’y
concentrat efto af ford 2( ) aminometh :

2-(4- met hox{22, 3 6hr %?hgnlesmaﬁlzmyi)ammgﬂpylm- B.4-mathylenedioy &
acid (5.1 g}3as a br owh' lf-o(iﬁﬁr\fahlc)ﬂ)l%big)’l&%’éﬂ“w t hold4-methrenedinxyphenyht i bn.
Stey 55 To @ solut aminomet :

2(R) - (4- et hbxy-2 R Al @pbfﬁvlmeﬂw}amﬁaea;b%\dlﬂ% ih-methylenedioxyphenyl
tert - but oxypPopi on| ¢ a{&lér(mnml'gnylvmqﬁathwlln 74 mathdensdiorsplrgmybne
chloride (5Q.m) a C was_aamssomsihyl | et hylsilyldiazaget hane in _hexfanes
(?2.~ nL) 286l ) qun glcptbenylaminanestbyli on 1 3et-meashylenediosyplenyt at ed
and chromat 0dr aphed d%i(phenylcarbongbamnantathylat ogr aphd-nicthplenadidxypheny
acet at e- hexaBes) tb @kHeYGHCH:NHCO(C,Hs)CONHCH-- |3,4-methylenedioxyphenyl
2(R) - (4- met hBxy2, 3| 6{4-metheixphenyCODEECONHCHaM hh-nBthdenedxyphenyt opi oni ¢
aci d met hyl |¥st er ( 2V-44-Shlogyphefpisulémylminoarbaiyl) | H4-nodthylenedioxyphenyl
2{R) - (4- met hoxy- 2, B, 6-tri net hyhiwsmethesul f onyl am no) - 3 t en- but oxypropi oni c
acid nethyl faster (1.1 W)(54a&fylhthiten)2-ykatb@nzigne ( 134-whethydénedidkyphebd] Apyi |
2003 WO 001 37436 PCTI EP99/ 0992dbmtethymas added
[ 1-(2-tri meqfeyT siTyT eRbphadul 3-oRN¥IbonpidahmenydtHyTet I3aehethylertdidkypHendd Ml ) )
tri-n-but S-IosSphl N&- DI Heth fibutflarkndtabonyl |E@yT OVE 4 héthyllededidxyphenyl
azodi car bonyis T 01 PI(B@ 5L Qinh&hdxybhBRy I, FACONHITP,- ) 3,4-héhylentdidxyPheAykt Ul e
was al | owed {0 War T . B OB S BHeAVERRn &4 oy - ﬂln‘?erthyll!?néaaox?] I on
m xture was{diluted wth Sﬂﬂu @gh]vo une of hexqmes) cooled to O°Cfor 2
h and filte Fﬁj; The lgbre%)ﬂpﬁ:ﬂwﬂtm&hﬁy prepar alﬂ&hﬁﬁw (20%
ethyl acet atﬁ' E7 I ) pheno%VICH (CH-CH3 ) CONHCH.< 3,4-methylenedioxyphenyl

2(R 4- i 2 o=t Ty 1 = T
1§()2%ri g“ R \}?)’etmg’n%‘?ﬁ 2 1 NHGHZ ¢ h\;.Hrﬁ’?“’“;%“"td*?"?’l’h?ftylnxv br opi
onic acid mf% est er;N [Ty(ethgxyparbonyl)-piperidipad (0 | 3# me{ﬂf}e’é‘idé Hem/'l’

SOl ut| on Of ’)LD\ { /4 Iﬂgqleth Cg IW]) P”i ‘_?*IE lhculr zahResy 1 f nn\ll \

1- (2t ri met hyt&i |yl ¢t haredieth ingearppRY hy | | %‘ﬂ?}“ﬂsm‘t"é?i@?hiﬂybxypr opi
onic acid ng s m;L_)_u_n_t_eL was
caroppyl) 6. 4 ﬁ'ﬁﬂmtﬁ}'iﬁ"?ﬁ?%ﬁgfﬁﬁ of yr an,

ot hyl e
added 1M tet?]abutyl ]
and the m xtlure 15!heat ed t dTupomet ¥bter | h thelreaction mxture was.

partitioned |Bet ween &tMNyN-(gdecwmno)theazyllamipar ochl apAunebylgnedipephemy |
acetate | ayer was %epar at edsarbendlethy er magnesi umisul fate, and
concentr at ed s purified by preparatlive chromatography (20%
et hyl acetate-hexanes)) to af ford 2(R-{

(4- met hoxy- 2, 3, 6tri met hyl benzenesul fonyl ) - (

1H i ndol - ~-yl net hyl ] am no} - 3-t ent - but oxypropi onic acid 20 nethyl ester ( 1
g) which was taken directly into the next reaction. Step 8 To a sol ution of
2(R)-{(4-nmet hoxy-2, 3, 6-trimethyl benzenesul fonyl)-[ 1H

i ndol - 5-yl net hyl ] am no} - 3-rerr-but oxypropionic acid nethyl ester ( 1.0 g,




in 50% net hanol /tetrahydrofuran ( 10 nmL) was added a solution of LiOH H-O (
160 25 ng, 3.88 mmol) in water ( 1 nL). The reaction m xture was heated to
40 C for 12 h and an additional anobunt of Li OH H-O ( 160 ng) 14A88/ 28851 ) in
wat er ( s added. After 3 h, the aqueous sol ution yesg ied to
pH 3 usi ng'mf)7 aqueous hydrochloric acid and the product was %)%{Org%zgt ed into
ethyl acetate. The conbined ethyl acetate |ayers were dried over nagnesium
sul fate and concentrated to afford 30 4

2(R)- ((1Hi ndol - 5-yl net hy1) - (4- net hoxy- 2, 3, 6-tri net hyl benzene-sul fonyl )anin
0] - 3tert-but oxypropionic acid (0 90 9). 14 April 2003 WO 00l 37436

PCT/ EP99/ 0992073 TSIERT Y], (gﬂ M:mozi “Eq/b'gf'bé)nél) 3,4-methylenedioxyphenyl |

2(R) - ((1Hi{ndol - 54yl net hyl
tl‘lmathy|bt|eub-‘w O3 [UXY}J‘I_L 701 L1 99570,1. 8
mol ) ~as ch%Ied O 1\ \/ * ﬁi‘ﬁb\‘b% et%}‘%ﬁbb?‘gy ﬁi Mw’ly??k&{_‘)kﬁmm

o e e e R T Lttn:'?ts ELONRETE o901 g

ol }. Aftdf° 16 h, 58-5"18?‘?5 )g?lg BT | ot ﬂﬁr’P{EB PPRERS ot d (200

n'L), V\ashec At h D24 L‘Laf’llﬂf\l rbIQU act rl L a—(dl um
vl

bi car bonat 627dl’l eﬁi. ovaihy H%(;! g@' % and ¢ ﬁ%éﬁfﬁhﬁkéﬁd'oﬁ'@ﬁv‘?l catli on
b tH-ve—ch oby )
2{R§JE ﬁfg;ﬁ;%ﬁ oay- (( lH-[|4n an‘a'l-ytﬁgs) g}lgaxpirﬁxﬁgt hoé 49+ 42rp3t1%gleneéxom% nyi

trimethyl benzenesylfonyl)a but-oxyprapi onam d $t ep

10 To a soll#tion ¢f 2FP: Ndé@l‘imwf(‘)(kafbon)’l)} 3,4-methylenedioxypheny
1H i ndol -54ylnethyl)-(4- meemanemethyl 6 1 v i npt hyl hdnzenesul f onvl )am noj
3-tert - but ¢3prapilo Qb@nl\ﬂpmarboml)mnﬁmml’ 15 |di s hengexazelb-k gon
deoxygenat &3l 80% mahoﬂbcnéﬂqmépovlmnopromb )_webenzefuean-3-4bo Pd- Cl (0. 4
g), and the resulting m xture was hydrogenated at atnospheric pressure for
60 m n. The reaction m xture was degassed under argon, and the slurry was
filtered over Celite. The Celite cake was washed w th 80% et hanol - net hyl ene
chl ori de, and t He af thirdraspezt,this invantientpratides. a filveess forgrepaningicampeamds of

di ssol ved | ? ) and slowy added to a rapidly stirring
hexanes (30}8”%{5?9/{1%),81}%3&%%%&goréFrel%%pl tate which was filtered and dried (50
C, 1 borr} (boreadtingrakompopidadfora(u® 1{ ( 1 H-indol - 5-yl net hyl
}-(4-nethoxy-2,3,6-tri methyl benzenesul fonyl )ami no ]

- 3-tertbut oxypropi onam de as a white R (5U0 ng). Proceeding as
described in Exanple 7 above) but supstituting (1-(2 ?5

trirrethylsiIanyl-ethanesulfonyl)-l?%:i( - 5- yl]rrgethanol with
g

lnri

3, 4( net hyl enedi oxy) phenyl net hanoy e 20Qp-A

[ (3, 4- nmet hyl enedi oxybenr _yl) - (4nmet hoxyt2, 3, 6-tri net hyl - benzenesul fonyl )am n
0] - 3-tert-but oxypropi onam de. Exanple 8 30 N-hydroxy-2 (R-2-] ( 1

H i ndol - 5-yl net hy1l) - (4- net hoxy- 2, 5di net hs}'l benzenesul f onyl } am no] - 3- net hyl bu
tyranide (TakdreRl, R*APdnd AP)are a@&eﬁ?ﬂﬂhﬂ-@ﬁ% I\QQdQOis:E &ﬁﬁy%ld‘ia H‘|O'|N~N~
S02 ~ ~ Owve PCT/ EP99/ 09920 Eg% To a sol ut| H-i nd - ar boxylic
aci d net hy|SUSEpiERIdp ester wiit oyylarmgne of gormyul Elg{}]'l%cg onl“fhefff T%E') was

addedot ert - bit QiyEaT a;h@fuhna%klwgrahdm (azaxgo po&egtm@g}bm ff@h&@eﬂﬂ/ @¥oval

4- di met hyl am nopyr| ne he reactl on m xture was
stirred forof3 hpr%mnggw&iﬁ@ at@/eriwr@mmdﬂf@iorraplﬁé&)(quu g SiO-, 5%
ethyl acet amr&%m@&éa ﬁ&;ﬂsmﬁnm QTHeré)N't Qqa%amodemeﬁﬁmmzlaﬁnpaslppwl ic
acid nmethyl eéster as a coIa ess ol sol ution of
N-tert-but oquc&r@owtabhdgi@da\’cmomytgmuam d nethyl ester {23.6 g, 85.7

nmml ) in dry tetrahydrofuran (225 rrL) -78 Cwas added 1.5 M DI BALH in
toluene (171 ni, 257 mmol). After th r@n m xture was quenched by
t he sl ow addition of nethanol f]f and saturated 15
aqueous NH4C (30 nmL). The cold a& vvawrermved and after stirring for an

15
with an alkylating agent of formula Ar'CHR?X or Ar'CH=CHCHR®X where Ar', R’ is as

defined in Claim 1 and X is a leaving group under alkylating reaction conditions, o1 an



additional 1 h, the reaction mxture was filtered over Celite. The Celite
cake was washed with tetrahydrofuran and the filtrate was concentrated to
remove the nore vol atile tetrahydrofuran. The bi phasic m xt uiléAREs2003
extract i thyl acetate. The conbi ned organic |ayers d with
wat er .aﬁgo\t‘yhéﬁggueous | ayer back extracted 20 with ethyl gﬁ@g%%@%lﬁe

conbi ned organic |ayers were washed with brine, dried over magnesium

sul fate, and concentrated to afford N-tenb-but oaycarbonyl i ndol - S-yl

met hanol (21.2 g). St_ ev 3 To a solution of
N-tert-butoaycarbonylindol-5-)"1 nethanol (2.56 g, 10.3S 2~ mol) in dry
met hyl ene ChicgholdE farPtul Al IR I G the FRAGARSSTE OXPIAE abchtdnd103. 5 mml ). The
reaction th'Lilrgye was, stirred for 3 h at roomtenperattre and then heated at
reflux. Aft &alkylphosphinefallewesthyremoval of theRrotggang groupsite @rovideuepmeaynd e and
concent r at edf t&rnallh lrag; aMdt ent - but oxycar bonyl -5-fornylindole (2.~ Q). 14
April 2003 WO 001 37436 PCT/.EP99/ 09920 7J Stev 44 To a solution of D ~~aline
benzyl est eflihppiioralyspnwatipgthegogpornd of Formyily (Iphprapayedrist Fien iréiikahosei de
(30 nls) was :agedr ki flinddd LIERSPARYy trealRiTWidhndak ; (2. ~ 9) 10.21 nmol)
and sodi um triacet oxyborohydride ( 3. 211 15. 29 mol 5 The reaction 5

m xt ure was (&) pptienslly spnvesting the gompennd abhariude (e kprepraedingitens (Bcfiid abave,

sodi um bi ca : . extracted with

met hyl ene cH)g?i%_gg?sppﬁgl%%ﬁﬁg%&%ﬁ%ggﬁgﬁ%%P%re’?%g | ayers were washed with
brine) dri efviopsionalfigiepetating s mikareyf stareoicamere nf ¢ coreppundiof Forrgild (B) was

h t ' 4 - olO - te-h t fford
2(R TNt oP L e N b g Rl g aRk S B e et e
O bent®yl ester (3.32 g) as a colorless oil. Sten 5 To a solution of 2(R)-(
N-tcrt-but AN - ] -3 ' t
L S1 Y ULORYCar RO PAAL: Sl AL I SRR DGR 5 PR et o
trimet hyl si hithahgdno deeqc2ivé gravip,in Béndlecnio askspfeadares br prevéntsehdtoracti2ith. 1~

di met hyl ben f I | or i de w1 10 1) ed, and .t he
reaction m E? %fgéfé%vggg %Oégcggéogr{%'gpfcfg %bf" 2?%%’”&'@?%538 [ o%al'?Hq?(S) JP%C%%
cool ed to r Gooupsang@rganicrGhendibtrndgidley( 2ridbedrilP9 Wasd Heeriscadoeldlamisdn teha.,

reactj.on m . L CU0. si d was ,hr o br aphed
(51 otSge aovCufndfin GESERALCOREAOMEARIE vaR 4 03¢ Wi GRasSpe T81P
-rert - but oxy2%b Beptdsentotiveaminp-frate2ng groups include formyl, acetyl, trifluoroacetyl,

et oy o oh R RSE SRR PRl (YA By PR

N-t or t - but oaymathlybsilyl-éthendsuBeyy! X SES); nriayhondysuBstiuted trityl groups,

di met hyl - be nesul,f onyl,) am nol,- 3-.net hyl but yr.am Q- ben~yl .ester, (Q,4S g,

0. 71 2% rmorinaneereah SLARERuRE Rt Ren B il Uerkiny BRI Srodey

trifl2dor oac ENVOGcind th? like.nRypreseneative hgdioom prawedtingerows istlude ebsé Qhefien. |

then warned_to roomtenperature and,stirred for. additional .2 h The

Foact | on m AL PEPRELEGIP Y Sl Aried RS pdiBled shh St B8 et etheg 88 vitks

separ at ed aaslalvgshles s wetrihghopyran g ditrey) edalkylsihtiethions ahd allPetirte) dried over

mabnesi um sul f at maﬂd concentrat ed. The. residue vvqé, chrortracf o%atphed 30

(Bi ot age 40M col U, “SYRERRYP JEPaME2NORAAREFUPBHpctpted with 1tin

|2E) R -[( 1_%; i @gﬁget&-o’dlg)mi(clth'emmwﬁrsez,aﬁadirﬁﬁr@yduﬂlleﬁitﬂﬂeﬂuﬁ_ | rigOdIiy;bl)cazﬂlibtvlcaJ-z gbgeb\gy
ut yr.am de enzyl ester : as colorl ess,ai ri

001 32336 76 ngflﬁ%é}“}% ansl igg “Ggﬁafﬁ" &’%‘?Cb (‘R‘}ﬁ(’{“ [emRdete L@’ii?’)eﬁéﬁqf{?@?’ﬁ’oay- 2,5

PCTI EP99/ 0997dnesuliongidiy| A1Ry126BESYb . heeBtyN Qdryl3arBBA LD HieyyiaRg, de O benzyl

ester {1.1 9> g};gém&% ?ﬂ ar g?f’rl’nl ﬁggﬁéygcenatygd EOOZ)_EI)EG.)I%]Y&/ t ejt@r hydr of ur an

(30 L) was @Y Hokesopahenesyl 8“6)”,‘%aﬁdomﬁé-spéﬁaﬁwtwwsm@e% 6

hydr ogenat eq, et digtIRARMEOAFlaRiSS SHAhe Mifd €F 1.5 h, the reaction mxture was

degassed under argon and e slurry i|ltered aqver, ite. The Celite

t was_fil lite.
cake was washed v F¥thagdiios tigossredrnétinn o whenedhis '@HI(%'r)ggé!Wq}H"é alkylaton e was
concedy r at edf anchiaé8ey (iaRREMMsbRoB Eich AT A tHis3Reth &, 9h YRohol of the general
2(R) - ((1Hi ndol - 5-yl )’ 45 met hoxy- 2, 5-di_ met hyl benzenesul f onyl ) - am ho] - 3- net hy
| butyri c acifermuya ArICHRZOK)is combisgd wath aicarapound of gerpssltformnuly 13itp Kt
further puriski i i il
2(R - ((1hbi fa%slﬁl_@%e'_ d}?go_r(%%?rﬂn&ﬁhfg%;@gylgﬁgslpg@ghﬁq dahittd. M cfboxylate or
benzenesul f dighenaipyridyl phasehing abd tpundazedicarhaxyldtetSed Y etrarednen bett.( 40 )
was added 1-hydroxybenzotriazol e nonohydrate (384 ng) 2.51 nmmol) , O 15
benzyl hydr oxyl am ne (844 ng) 6.85 mml ), N-nethyl norpholine (462 ng) 4.57
nmol ), and 1-(di nmet hyl am nopropyl)-3-ethyl carbodiimde (1.31 g, 6.8S nmol).
The reaction mxture was warned to roomtenperature. After 16 h, the
reaction mxture was partitioned between ethyl acetate (3U0 nL) and 1.5%
aqueous hydrochloric acid (50 nL). The ethyl acetate |ayer was washed with

T o o o



20 bi carbonate, dried over nmagnesium sul fate and concentrated. The residue
was chromat ographed (Bi otage 40M col um, 50% Et OAc- Hexanes) to afford
| ~' benzyl oxy-2-[ ( 14 April 2003

1H i ndol.- S- t hyl ) - (4- et hoay- 2, 5di net hyl benzenesul f on :)Tiég - 3- net hyl -
but yr ambvd)e?‘%g%armte (0.61 g). Step 9 25 To a solution éﬂ t?g@é%; oxXy- 2- (

(

1H i ndol - 5-yl et hyl ) - { 4- met hoxy- 2, 5di meghyl beni enesul f onyl ) am no] - 3- net hyl -
but yram dehydr oxamate (0.61 g, 1.1 mmol) in argon deoxygenated 5U% et hanol |
tetrahydrofuran m xture (20 nL) was added 10% Pd-C (60U ng). The resulting

reaction mgfduSodaDs .drmg%ﬁm iSkorleARBA 4 rried RBLE FSHERVERwhicHYs The
reaction m xture was degassed under argon and the 30 slurry was filtered

over Cel it énerrpaderdhe reactieik eonditdonsaBreéatabiy en oreprBain T BelitAMeAr #et hvl ene

chloride mxture and the fil te gAcent.r LENenE M, %hy~e was
di ssol ved itﬂngfrﬁwresa%fieagg't'%'295é%ﬁf5’9vml%ﬁs S%rft?ﬁaotgﬁgm%%&ug?o(\flﬁg?%oﬁég g

rapi dly sti(6r roogn teepgmensard). AQuMith gthémaliviaihmcmethods, geinpdry ahd secbindary
precipitate s, filtered, .14 ril 2003 0l 394 PCTI EP99/ 0992G 77 and
fr i ocb (50 @O 0{55rer§hef*aosafw&p§( Fjaction wé%rtg&\;f%@%?wn&

1H i ndol - 5-yl et hyl ) - (. 1nmet hoxy- 2, 5- di et hyl benzenesul f onyl ) am no] - 3- net hyl

but <ram de (477 as a i te powder.. anple 9 | ~' shvdrokys?2 -2-0

(3, 4- met hylléﬁﬁtd’inB hawssht 9?%5%1‘%8999'?%‘%t%?WPBEﬂ&%‘ﬂ{é’wf/“F%ﬁ@ ) ami noJ - 3-
met hyl buryram de (Table 1) Chpd 40) O O\ HOHN-N' SO02 \ ~ Ove 10 Step_1 To
a solution of Dvaline benzyl este[ free base { 12.92 a, 62 mml) in dry
nmet hyl ene chloride ( 120 nmL) v@s afded 3, 4- (net hyl enedi ox}) phenyl net hanol
(9.4~ g, 62 mml) and sodi um tjfi acet oxyhos ohydride ( 18.50 g, 86.8 nmmol).
After 15 h, the 1~ reacti gﬁ T uenched w ith saturated aqueous
sodi um bi carbonate ( 120 Pand theygéaeous | ayer was separated and
extracted with nmethyl ene chlori dB! The combi ned net hyl ene chl ori de | ayers
were washed with brine, dried over nmagnesium sul fate, and concentrated. The
resi due was chromat ographed (300 g dllb-, 5% ethyl acetate-hexanes) to

af fof@l 2( RwHePeift RYEIL BYd RPEGE 95 FerRfRAZ &%ﬁ'&ﬁ%ﬂ?’bmfrﬂﬂab(‘l&)ﬂﬂo%.zo acid benzyl
ester ( 18 g) as a colorless oil. Step 2 To a solution of

2(R) - (3, 4- et hyl enedi oxybenzyl am no) - 3- et hyl buryri c acid benzyl ester {3.0
9) 8.79 MBhhnbihefesle@ithé Fl’és&t_(inJ'e'i\ti_%)rel‘é‘@§t@@iﬁﬁ%dﬁds'@)’?FBﬁfhﬁl‘a'&Mk) cyani de
(3.5 m., 26.3 mml ). The reaction mxture was heated to 80 "C. After 1 h) 4
25 met hoxy- 2, 6- di met hyl benzenesgl fofmyl chloride ( 3.14 g, 10.~~ mmol) was
added and heating was continuedj Aftler 36 h, the reaction m xture was
cooled to roomtenperature. s notN Afdded ( 15 nL), and the sol ution
was concentrated i vacuo. $h resijdue @ chromat ogr aphed (Bi ot age 40M
columm, 10% et hyl acetate 14 Apig'l 2003 WO 001 37436 PCT/ EP99/ 09920 7s
hexanes) to afford 2(R)-2-[ (1)

(3, 4- met hyl enedi oxybenzyl ) - (4- met hoay- H 6di net hyl benzenesul f onyl )R?:g noj -3-m
et hyl but yr ivhezenR, Be nag Arewt es d¢finedJorgompounds of tormadas(la) abovearg R33s5 To
sol uggon of W24 R)-2-]

(3, 4- et hyl'enedi oxybenzyl ) - (4- net hoxy- 2, 6- di net hyl benzenesul f onyl ) am no] - 3-

met hyl butyric acid benzyl ester (2.6 ~, 4.81 mmpl) in argon deoxygenated
Suor o et hangll4 6L AL O AN I AHES, (AReIHcoiR AAYSERABPIG (2 9). The
resul ting mxture was hy r%genafe& at at nospheri‘c pressure to h. The

reaction mxture was degassed un
Celite and 10 washed with pnple 8
filtrate was concentrated and\ar

r algon and the slurry filtered over

% etlhanol / pet hyl ene chl oride nixture. The
roged wiArh tetrahydrofuran (2? nL) and
the resi due was di ssolved in hyl ghe cBCaride (20 nL). The solution was
cooled to O C and oxalyl chloriide (&'8 nL, 9.17 nmol) and 4 drops of

di met hyl f or mani de ~n~ere addedR The reaction mixture was warmed to room
tenperatuer, stirred 4 h and then conceiyy at ed. IS The crude acid chloride
was then dissolved j,n nethyl en hl.oride (20 nm_ cooled to O C, an

N, O bi s- t r iR&r ﬁ%iﬁ‘w‘%ﬁarﬁfw dsfimed ft”AF‘?ﬂlE’O“J!’él.s?)f Fﬂ%&“?“ (lakabhyaent RTHg'l
reactpon m(*twrgté@gﬁgwumdt}p'ig@gm@&n@%@uwer and after 3 h nethanol (20
m.) was added. After 30 min. the reaction mxture was concentrated and

chr omat ogr aphed usi ng preparative TLC pl ates (5% net hanol / net hyl ene
chloride) to 20 afford

N- hydr oxy- 2(R) - 2- (( 3, 4- net hyl enedi oay- benzyl ) - (4- nmet hoxy- 2, 6

di nmet hyl benzenesul f onyl ) am no] - 3-net hyl butyramde ( 1.0 g). Exanple i0

N- Hydr oxy- 2(R) - [ (4- met hoxybenzenesul fonyl )-( 1H benzi m dazol -5 25

yl met hyl ) am no] - 3- et hyl butyram de (Table I, Chpd 35) H N N O HOHN-N~ S02 ~
~ Owe [/~



14 April 2003 WO 00l 37436 PC T/ EP99/09920 79 St-eb 1 To an ice-cool ed

sol ution of 2(R)-(4-nmethoaybenzenesul fonvl am no)-3methyl butyric acid (7

g, 21.2 mol) in dry nethylene chloride ~as added 14 April 2003

| ~', Ndi ivp@BbaRYs - O-tert-butylisourea ( 12.1 nL) 3.5r4) vi pcaﬁgdg;,bggﬁbfunnel
over 4~ mn. The reaction mxture was maintained at 0 C for h and t hen
alloed to warmto roomtenperature overnight. The reaction mxture was

| oaded onto a flash silica gel columm andieluted with ethyl acetatel hexane
(~ o/v) to give 2(R)-(4nmet hoxybenzenesul f onyl am no) - 3- net hyl butyric acid
tent-butyl ester (7.02 g) as a white crystalline solid. 10 St_ep 2 To a

m xture of 4-am ﬁla}e&enipbnodimj‘fzhkmxeﬁhdn {ncludihgtheSrteEmedinde} meatoned above

trinethyIS|I ui V. dr onltr le ( 120 nl)
was added op PR&?‘%@F gdf%ﬂ%ﬁ?‘gtde?'ft@qms’e %ﬂCt?Wﬁ%F iask’ﬁ“tnhbee Miterial was
heat ed to refl ux.Thifstaetinfmhterials 225 reagehits usgsddh pmfpmng tigdse Compbinedsayé either
Lo 55 st e S o AR el ERBLIES 2
gr /ganihsdl ayaﬂllbmuﬁ m?r),diaeﬂerﬁﬁﬁoﬂtﬁ‘id&ﬁcal_?fﬁﬂﬁ:ﬁw VEﬂn}(?] fzatehne,q;uslagva)(lkswres of
o/ u hydrochl ori ¢,.aci : e, aqueous. p S e_.bac
extract ed wiltfiseMispurh t ‘“ng"’i %5“:h?Vﬁb*PﬁEefﬂZS?'hf?&ﬁE)c?if@aﬁP?zed from
hot ethyl adeteniied Tox@eReth@d?ZR], AL o3-avé }§rre9a14d 6amdamm&taakmb)rm@zm@d aci d
0.a mxtur

5.8~ b) as al]ine brown saqlid
S vitroos ( am%@hawawmféﬁm et gerﬂalr( @}%encg» surh asréi'effﬁﬁn? Figgeg's Reagents
di i sopr opy| ebFeamt Bfntkess, \Eolitthgs ﬁs@%hmwhav dnd 3o r@byﬂmam ERerkistkpbf ML)

was added be azol - 1- ony tris t hyl phasphoni um

hexaf Fior opfé}é'g"r’l’adf"é"@!}"i}% 9@“&512323 ")*entﬂ?*h(eﬁ%ﬁat%ﬁ'ﬂamcev%’sbllgh%rla%t’)f or 5
mn. Sodi umbRaAhRENHiSIR, Yddthes D20 1ohh WIIB) anld SRS, @@@'ﬁ@le&rﬂh’& REemcpPrtions
over 5 min. and the reactjion nmxture was stirred for . Ethi;I acetate (

100 nL) was Qawa CasastiielofiyWiler ang sags, W%ﬁe@%%@@oﬂﬁ?m@e eRii¥eh equal

vol umes of iy FrabheEtienavicH Pﬁbfﬁseqhumésgyarmé%@meam Rérefpe and
back extracte with ethyl acetate Uni). organi ¢ phase was 30

condensed oril Wﬁrétlvmféemamﬂmdébvm}tm ce@@pa@fés Qfdhis jnventiprgamye f | ash
silicgsgel Csbﬁmgaieegmwawo%aaﬁemﬂs tae?és@;cﬁémbem% haft Hawinde el uant,

to provide 3-vitro-4(am nophthal oyl) enlé ohol as a yellow solid (4. 61
g). 14 Aprsusgesied s o biled mthe aghaging re gredttqvtbw EOUDD920 To a mi xture of
2(R)-(4-met hOXybel"h%%&?éxtﬁ QNI Fhd e 1§fe%%<‘ﬁ¥ﬂe HF%@'ré‘acﬂGﬁh a‘KQJetlsolPd{Ed’énoeSter
( 1.91 g, 5.6 mmlf)b{q tro-4-(am nopht oyl ).benzyl

S.87 mol ) dndified @lmdpﬁmsﬁpm@enpomaueqhzuqtss,srrclmg uf mtdrrylt@fbtﬁzféﬁ@nqmo )
was 5 added disthadon, %Fy@faﬁiz%nb%)blr&aq g@hw hﬁdﬂﬁ‘:lﬁcelsé‘& xﬂateﬁa@?na?‘ﬂé The
reaction mxture was ‘stirred overni ght" and l'oaded onto a flash silica
gel c&um. chamcierragmningeonenyoad means, 1eclh§h|n @(bév@ptl eonstandx aprbspegralfigtagy t o
gi ve

2(,R) -{((3-vitro-4(am nopht hal oyl ) benzyl ] - (4- et hox?/benzenesul fonyl)-am no{-

3-methyl butyric acid terfreparatydn efgompotsdyohigrmulal blfo a sol ution of
2(R)-{((3-vitro- ( Ony{?@&#@?%é},c)r@%gﬁ xJn]a idimethods t é) oeneratebt&xte)??mgoundso

met hoxybenzene- su yric aci ster (420
nmy, 0.673 nmisirnuiag (k) hmnuhnddatbeverak@/ﬂbbﬁmnmne(d@m of 1:1 ratio) was
added,40 % Pd/ C (40 ng). The reaction mxture was placed under a hydrogen
bal | oon and stirred for 4 h. 15 The reaction mxture was filtered through a
short pl ug of CelA tempdurgl of Farraulsi(ket) ex ¢1b) gihasin RuisEH (R wod, Rlasinbdrwet s wi t h

et hanol 2? EF filtrate S conce }rated to qgive,

2(R-{(( 3 a eﬁaec% spegi EHES’}B‘Hi PSPYE @'h%Wl) y N-protected ®-amino 1 as shown in

(4met hoxybe gegglfonyl)anlno] 3-nmethyl butyric acid tert-butyl ester (375
ng). Step 6 To a solution of 2(R)-( (
(3-anino-4-(an1nophthaloyl)benzyl] (4met hoxybenzene- sul f onyl ) am no] - 3- net hy
| butyric acid tert-butyl ester {370 ng, Q 623 mmol) in nethanol / nethyl ene
chloride ( 12 nmL) ratio of 1:1 ) is added hydrazine (0.39 nL, 20 equiv.).
The reaction mxture was stirred for 16 h. The reaction m xture was
filtered and the filtrate concentrated on a rotoevaporator. A residue was
filtered and ?5 the filtrate was again concentrated on the roto-evaporator
to provide 2(R)-{

((3, 4di am no) benzyl ] - (4- met hoxy- benzenesul f onyl ) am no] - 3- et hyl butyri c acid
tert-butyl ester (288 ng). Step 7 To a mxture of 2(R}-( (

(3, 4-di am no) benzyl]-(4 30 nmet hoxybenzenesul f onyl ) am no}- 3- net hyl butyric
acid tcrt-butyl ester (90 ng) 0.194 nmol) and trinethyl orthoformate (0.022
m.) 1.0S equiv.) in dry toluene ( 10 nL) was added |; SF nontnorillonite
clay {25 ng) The reactlon nlxture was heated at reflux for 6 ~ h and then

- o e AL 2 e




14 April 2003 WO 001 37436 PCT/ EP99/09920 s| m xture was condensed in vacuo
and the residue was | oaded onto a preparatory thin |ayer chronat og@aghy
plate. Elution with nethanol / nethylene chloride ( 10 ro} ptoApd

2(R) - ((bppabmI@azol - 5-yl met hyl } - (4- met hoxy- benzenesul f onylprgfEpeHgeeadret hyl bu
tyric acid tort-butyl ester (79 ng). S Steti 8 A solution of

2(R) - ((benzi m dazol -5-yl nmethyl)-(4

nmet hoxybenzenesul f onyl) am no] - 3- met h~l bu4¢yric acid ten-butyl ester (74 ny,
0.156 mml) in a 1:4 triftuoroacetic acid nmethylene chloride mxture (5 ni)
was stirred for 2 h. The reaction m xture was 10 concentrated on a

rot o- evaporator and then on high-vac Suhgm¢A give 2{R) (

(benzi m dazol - 5-yl net hyl ) - (4- net hoxy- benzenesul ~fonyl )am no J

-3- et hyl but <Ti ¢ aodd (approx. 0.133 nmmol). § nrg‘\ o a. Aé‘so;mon of

2(R) - ((benzi ni dlaﬁ 5- w tthAIﬂQ)RfS
met hoxybenzenesulfon am noJ - 3 net hyl buRw’“‘?w d (0T T3 Moy,

Qbenzyl hydr oxyl am neF(O 1 nm, 0.52 nmol)) 1-hythroxybenzo-triazole hydrate
(24 nmg, 0.16 mmol), jand N-net hyl norpholine (0.05 nL, 0.39 nml) in
anhydrous di met hyl formanmide ( 10 nL) was added?

1- et hyl - 3( 3-di net hyl am no) - propyl carbodiim de hydrochloride salt (45 ng,
0.24 mol ). The reackeon nixture was stirred 20 overnl ght and then
condensed on the ro¢)<r orator. The residue waB{ akeh up in ethyl acetate
(40 nL) and washed cutivelyqsréibetpaual vol gmes of 2% aqueous ammoni um
chloride, 5% sodﬁ@m casbgna,?e_a,nd_b.u_ne ane N.conceptrated i vacuo.
The residue was purifg'ed by preparative thin |ayel cﬁporrﬁ ogr aphy using

met hanol / methyl ene chj oride ( 10 % as eluant to give

2(R) - N- benzyl oxy[ (benzi m dazol - ~- ﬁbﬂiﬁt h -{4- met iﬁoxy&e\nzene sul fonyl ) am no

}-3methyl butyram de (48 ng, 71 % . / 10 To a sol utyon of
2(R) - N-benzyl oxy- ((benzi m dazol - rret hyl)-(4
met hoxybenzene-sul fonyl )ami no J - 3-net hyl butyram de (F§42 4 0.08 mol ), in

a 3:130 m~.-ture of Gr/tetrahydrofuran ( 10 s added 10io Pd/C
(40 ng). The reacti on ure was placed under a h n balloon. After 2
h, the reaction rﬁ’QItiNre Sé ered through a sh u@g@LAGellte (1g
on a sintered glass fun Ad the Celite pad was waahed vi th et hanol (

100 nmL). The f Iltrate wag con ntrated on a roto 4 April 2003 WO

001 37436 s~ PC T/ EP99J09920 e\igmat or and the reglidue was purified by
preparative thin layer chromatography dasi ng s mat;één/olll met hyl ene chl oride (
10 %9 as the eluent to give N-hydroay)-Z ( (benzi m dazol -5-yl nethyl )-(

4- met ho~. ybenzenesul f onyl )am nool_l hyI butyram de (23 ng). 5 Exanple
11 N-hydroxy-2(R)-{( SO -Ar

1H 3-acetyl -i ndol - ~-yl net hyl ) - (4 rret 6tr| rret hyl benzenesul fonyl ) am n
0) - 3-nmet hyl butyram de (Table I, @ ?? "N\ 0 O HOHN_ O Owve 10
St ep 1 To an oven dried fl ask, under ro@;en at rmsphere containing 2(R)-[(

1H

Treatment of an oi-aminoacetate of formula ] (where R is an alkyl such as

5 methyl, ethyl, or tert-butyl or an aralkyl such as benzyl) with a compound of formula 2
where R? is hydrogen or alkyl under reductive amination reaction conditions 1.¢ , 1n the
presence of a suitable reducing agent (e.g., sodium cyanoborohydride, sodium
triacetoxyborohydride, and the like) and an organic acid (e.g., glacial acetic acid,
trifluoroacetic acid, and the like) provides an N-alkylated a-amino ester of formula 3.

10 Suitable solvents for the reaction are halogenated hydrocarbons (e.g., 1,2-dichloroethane,

chloroform, and the like).

Compounds of formula 1 are commercially available or they can be prepared by

methods well known in the art. For example, esters of natural and unnatural ammo



i ndol - S-yl et hyl ) - (4- met hoxy- 2, 3, 6-tri nmet hyl benzenesul f onyl ) am no] - 315

met hyl butyric acid nmethyl ester, ( 1.41 g) 2.98 nmol ), {prepared by the

met hod of Exanple 2, Step 1, and instead of Exanple 2) Step P AsiildP03ti on
of the dc aC|d wi th benzyl brom de), the nethyl r med
using, tri rr@ y2+5| | ydi azonet hane (see Exanple 3, Step 1 ))epqéﬁﬁpdgfoa%ﬁ :

N, N-di net hyl acetamde ( 1.75 m, 14.9 mmol) foll owed by dropw se addition
of phosphorus oxychloride ( 1.4 m, 11.93¢mmol), with vigorous 20 stirring.
After conplete addition the m xture was heated (8U - 9UC, oil bath) for 3.5
hours. The material was cooled to anbient tenperature and 1 N sodi um

hydr oxi de 48R s \. Iuﬁlm‘é'b‘éﬂ{ﬁ!&exf}}?{&ﬂg{e%ﬁ't ﬁRhlIrIe'eﬂﬁrl esﬁ!‘rth‘%ﬁf1 chIé‘?xd@‘sﬂHt €s

nmet hyl ene c¢ Iorlde and wat er m) were ad e material was

partiti onedDayalineterr-bugdaster pidaadhlaride selgtledD- mh@me@hél esler aei de phase
was then mé&ﬁ%éf&&ﬁfﬂéﬂ% ?'Mgwtﬂlo?n éﬁﬂlé?rhné’%gﬂf‘a% B%fpr &4 beﬁ%,uﬂﬁcﬂe and

t he aqueous ases were xtracte ene ‘c r|d
The conbi ne&lwfg’amlvef)ﬂ@sebed/\mr@rrwd é«dDM\lahnmdh i aterg) i Gt b Am.iGheer ed and

d d h fied.b t t h
chr o ogr aptly B &1 ctgul Otheri s brisr R e B B e as 14
April 2003 mms&zﬁ@@nﬂﬁ% - LOERIBIANIA20 ooty axelalionRirB¥hfll N0 2(R)-( (
1H 3-acetyl -i ndol - ~- nmet hox 3 6t ri met h I benl enesul fonvl ) am n
0) - 3- met hy! beraylaxyc épwln@dﬁ P lb@tfé’ﬂo‘(‘ hyﬁw%;smw fSNRRIAINGISERERAS 0i | . 5
Step ? To adés%InBEa QﬂFﬁfm;%é R- ( (1
H 3-acetyl -i ndol - fy 3@/(4 nmet hoa~~- 2, 3, 6tri nmet hyl benrenesul fonyl )am n
o] - 3- met hyl but yr iSslfanylatiersefdwitk an erylsuifosyl shioride g6fonmlagprovidess ranol (30
m) vRs adde RuRduaimoTRlttd Aofhult 5O T Lt bR YEERSH 06 dedaicllohy The

m xture was_h under ‘re hours. Extra 1. l1thium1
hydr oxi de (Qx'rnmc)dwejl law@dnam-amne maszmwie“nbatce@ppmd gfﬁoaraulaat&u@ﬁsﬁ ei ght
hours. The . e gntrated in
vacuo and t iﬁeﬁgéﬂﬁk@mﬂgﬁn&l&ﬁg?&ﬁ@%rhlér G?H{B%MS%g&nﬁﬁLﬁp@ﬁe | ayers were
partiti onedcammemell)aqaédﬂsoxr thye canteesprepare@ by agthods walt ke indth¢ 8% Houeous
HO to pH =, lIé@ﬁ f hyl acetate. The
et hyl acet at%)r% lgs‘iepr\?\%g&)gﬁﬁhgg?egglfg&é%%sd & x?ho gé] equal vol une of
bri nel5 The &ume querasy chloaidk, 4x pm:ﬂe 1 enydnes ¢2ds 280

5 tydb Ifouyl ehloaid ] ekifrtethydh éqral ehlorids 2
M), combi ngf,end5feoh bRy ITRERRE! LB SHbbalSneshlbhfihifdridf%-condensed to

provi de

2(R) - [ (1 H i ndphthaleacatlidnybchjomds, hpd ) -riaphtieldnosuifopyhbriderase pythgraiadivesul f on

I 3- I d 20
)ét )e§m3n'(l)% aa{r)nﬁ%mlje %I&%HZC?&%%I ?epagéﬁl?y {m)prgéedarés%s&%w) [rPBosRA4dE ROVEET -

1H 3- acet y| al.niddy.-Ghiy. detang?,) 1663 (r}r%i%oéolyerzAsk&ndemI\@wREeﬁzQaesdmrﬁ brefl ) am
gret h 1
nyir G an SR 2558 P Buciar G TRl O Eh BRI BRI T end,

178 ny, 1. lIEumm,IM eaada‘keweﬂ%yirmrﬁulhh@w%ﬂe .”(&31219111) Typidaliyyari ) in dry
di met hyl forma was added 1-(3 nopropyl ) - 3-et hyl carbogdi i m de
hydrochl ori 48S g?’t”(tgésreﬁﬁ}ﬂiea‘?iﬁﬁh%nﬁl P’éé‘&dﬂﬁﬁl%‘I%PW ”\ﬂéétsﬂg red
overni ght and,tb conc ntrat on t t evaporat or - punp. The residue
was taken u;5°1¢1 gqﬂﬁveég%f!%ﬂrg e O”XL‘%’ %" % aqueous sol ution of ammoni um
chloride (80 m) @:ﬂﬂe%@brpﬁrﬂtbtth@&ﬁ%s JREn@EGBGIyc @h@%&lep@fﬁieﬁ%ﬁ getraeirand
vvashed conse g;tl vel y W|th eq uaI ¢/0| umnes 5% aqueous sod] bi car bonat e
and b# ne. AR EEBPs Bhé??é@% %lslid??@z)é%fw&i:%“ﬁrﬁﬁo& hcetate (2 x
80 m) and Ilklsr&emm@aar&%hanm@sw x%ﬁramiw #6u 4;%2& amgmg Pbithg dtdupt e and
concentrated’in vacuo to afford crude 3 WD 00137436 84
PCT/ EP99/ 098hn l&}s@ﬁ}%@ym ?9#1'0 ydrgbﬂ); n{acpon condmons i.e., in the presence of an
1H-3-N-(?, 4- ghée%km?%/@%”%?ﬂ @xVhy ra a&%mbf{, H,Jasi@méthtehwm% arzshhwy 2,3,
nzenesul T on

6-trinethylb utyram de, which was taken
directly i nosganiesalesot Smhe!p nwtbdmutet}falmpi he%/thsdﬁ\lef fdait thsricrt-bubyhgwupcthan

ol utgn of e (andedl kDRI baRgYbxy 2(R) | (1H3-N- (2.4

di met hoxybenzyl oxyl m noacet yl L -5-yl e

) - (4- et hoay- 2, 3, €omipmentigiche zemwcttdanyh)ma@lmfrfelm@ﬂvﬁbﬁ ry(Ibut yr ani de
(assuned 1.1 mml) in 5%trifluoroacetic acidtetrahydrofuran ( 15 m) and
water (2 m) was added triethylsilane (U 7 m) 3.9 mml). The m xture was
stirred for one hour at anbient tenperature and then extra trifluoroacetic
acid (0.5 m) was added. The material was heated (60 - 70C) under nitrogen
at nosphere. After 0.5 hour additional trifluoroactic acid (U5 m) was
added 15 and heating was naintained for a total of four hours. The m xture
was cool ed to anbient tenperature and diluted with water (60 ml) and ethyl
acetate (60 nml). The materi aI vas part|t| oned and the organl c phase




14 April 2003 WO 001 37436 PC T/ EP99109920 8~ Exanple 12 N hydroxy-2(R)-

(3, 4- net hyl endi oxybenzyl) - (2, 6-di net hyl - 4net hoaybenzenesul foye})%raoag) 3 (m
et hanesul f onyl ) ami no- propi onani de (Table 1, Cpd. 128) 0 / \ IN-S
~ ~ Owe HOHN_ v Ov HN.SOZMe St__ep 1 To an ice-cooled sol ution of

N- BOC- D¥©an0i3n436( 10 g) 48.7 nmol) in nethvl ene chlori de PSO/ERPYORRE added
N, N -diisopropyl-Otert-butylisourea {35 M) 3.5 M via 10 addition funnel,
over 30 min. The reaction mxture was nmaintained at 0 C for 2 hrs and then
war med to room tenperature over night. “he material was again cooled to 0 C
and a second portion of N, N - diisopropyl Otert-butylisourea ( 28 m, 3.5
'~ 1) was added, The material was stirred for_2 hrs at 0 C and then

war med msuW‘EQS’WBB\%]Q‘@%@FH@G’F@%@@Ffoﬁﬂ’g‘f’f‘t7 whege ¥ A5 2180Yip$819FPMNEEh sili ca

gel chr omaa&%a? RYndiBHAY ele2 Qﬁ%ﬂ%&ﬁﬁ%d@%& %Qik?)exﬁ'@ﬁﬁueﬁﬁ of} WaRiN,0ave
Otert-butyl 30C-D-serine (7 g)..as a_viscous oil which sol i dified on
st andi ng. @ﬁ-trlmﬂylﬂiaslhadrw'lawrmfoléﬁw@b}eqct GeRkHP RE Bpen thegddition qf4 g) 15. 31

mmol ) Pht fiRlHafibAstodlel Sectpdhind®? pAriliRI (1) 8PdL) aiklipny! phosphi ne (6.03 g,
22,9 mmol) in tetrah drofuran ( nhydr ous) w as_ added dIISORdOp

a2odPcar boxy! at &n¢ acybdgpvatipe? anhﬁmreearémmﬁﬁhﬁéw“m@ theseraf epdinprekil

ni trogen ahMRsRRErE Qﬁﬁ{plé“t&ﬂhounkagﬁer\‘%QMBR)fddﬁ%ﬁg\‘%‘éréd%ﬂ%&% ngn the

r ot o- evapor at or and e remal hder was taken up in yl ené chi ofi de (60
n) and | oeetepound Hwith fichlorinating agantgaich eppiglyhchlgnida inarsuitpblp organisl 35
acet at el hexang / butyI 2(R - (

(tert-but oxyca?%‘g#;ﬁ?%]%\é%foﬁ al i m do- propionate (3.74 g) as a white
powder . 14 ApAlternatedy, m@@b@ﬂde@@mﬂa& P99/() 920bgpregareddronga
o 28 ‘ﬁ}i A N e P D e e o d i
S di oxane liydrogylamine4e. goOmben/zylhtc;roxmmm&mbntyih)dswmnt,lamiéhle Kiedh a
rotovap tr t ure was
neat ed 1 o SO itke brbREicl RpRSadtidefockffle @ M1 PRAGh jfatidd ey el €, 12

mat er i al \Ala@smebédccwhagbg@nfeg@%péda;vdobexalndbadmmxdol NtathydsN féhoved on the
100 ) - arar e Einot Abp ARG e AR, SRk HEHBETTE e 20 ¢
par tibt i onedﬁmath)ﬂaramoeppuulmwmmmheapwmI\smdnhuhmdwbolma ad thelike) N) and
t he organi e
sol ution (%ygﬁ‘gcg‘aﬁr?l‘ ﬁ%ﬁgnz -[I %/Ze evv%% %@9?@%%%%%&53@1% §§5}g rbacglreéé;t ract ed
\c/iVi t hdm(at hy¢tdoede Idlahtqrdﬁh(r&ddmidﬂﬁylfmh)-lamTMamtryahkc: Rﬂmkoﬁﬁbe@ potdtingd,

rie My S ter and con ed t V. R
ani no- 3- phgr@él then C%r%ﬁlr%gsacon Qu %é)q?oar}wg épa%g V\;}IQF 'f’he rea l?%h c?gglétoésb 4 To a
stirred sohuhzedrqlepefnctce'r&elnatuyé of2h&RR~ gnoupoe.B-ipRt Iisaknt-rhutbdm, tbcmthemm:nen (5.7

20 carried out in an inert solvent such as dichloromethane, in the presence of an acid (e.g.,

dry hydrogen chloride, trifluoroacetic acid, and the like). If R‘ is benzyl, then
hydrogenolysis conditions utilizing a metal catalyst such as palladium in an inert solvent
such as ethyl acetate or tetrahydrofuran are required. A compound of formula 3, 7, or 8
can also be converted to a compound of Formula (1a) or (Ib) by the procedures

25 described in PCT Application, Publication No. 98/32748.

A compound of Formula (Ia) or (Ib) where R is -CH(R*)Ar' and other groups
are as defined in the specification can also be prepared from an a-amino acetate 1 as

shown in Scheme B.



g, 19.63 mmol) in dry acetonitrile (bO m) was added trinethylsilylcyanide
(8.6 M, 68.7 mol). After S m nutes 2, 6-di net hyl -4-net hoxybggﬁ?gf f onyl
chloride (4.84 20 g, 20.6 mml) was added in one portion. Th : was
stirred at anbient tenperature for 1 hour and then ethyl acetate (80 nl)
was addeMo 8dr4he ni xture was transferred to a seperat or y PEGHEREY099The
organi‘c phase was portioned with aqueous hydrochloric acid ( 1.5% 100 m),
col |l ected and washed with an equal volu of brine. The aqueous phases were
back extracted with ethyl acetate (2 Xx m ) and the organic 25 phases
conbi ned) dried (magnesium sulfate), filtered and condensed. The residue
was chromat ographed (flash silica gelg !30 Oﬁ et hyl acet ate-hexanes) to

provi de tert-butyl 2(R)-(2,6-di met hyl24€ okybenzene

sul f onyl am no) - 3- pht hal i m do- propi onate as white sem -solerqqzbﬁX9 g). 30 Std -
To a cooled (ice b&h) solution of tort-butyl 2(R)-(2,6-di mgihyl-4

met hoxybenzene 3@ nyliyri nop”8optit hal i mi dp- ptbpi onat e ,( GarR2gHOMS. 12 Mol )
in 14 April 2003 00l 37236~ PCT-EP99RQ99 '\éfsﬂzrbénz-eﬁe—(—fso m) with
pi peronyl al cohol (38?? g, 21. 2 mrol ) and trgtbuty~l phosphi g (5.3 m) 21.2
mol ) Has added |, i - (azodi carbonyl)-di pi perd dine (5.35 ¢g" 21.2 mmol ). The
m xture was allowed to warmto anbi ent tenperature overnight. The nateri al
was | oaded onto a flash silica gel colunmn using ethyl acetate-hexanes (30 5
% as eluant) providigag tort-butyl

2(R) -((3,4-nethylengi o lé\énzyl ) - (2, 6-di et hyl - 4net hoxybenzenesul f onyl ) am no
] - 3-pht hal i n‘ido-gr ioate as a white solid (8.S9 g). Std To a stirred

sol ution of tertPBut 2§(d§)=,(r2(3, 4-ret hyl eﬂﬁi/@%ybenzyl )-(2,6 10

di et hyl - 4- net hokyberm@enesul f onyl ) am no] - 3- pht hal i m do- propi onate (3.9 g,
6.2 mmol) in amxturg of 78% net hyl ene chl ori de/ net hanol (47 m) was added
hydrazi ne hydrate (3.9 m, 125 mol) and the mixture was stirred for live
hours, at whi ch Sulfesylatisrodf akoprmaingiof farenudd 1 pithrzal amylsil foniybiehlovide wisleer ved t o

f Th j £ i | / Yol t

the. pr ect piafiatitn M pddns HEEAGed HARHLAD ALl BROMML e BUSHI o g
t akenSup i rformetlaPivdrieh is kbmverted tq 8 mpPuraief formulgGeithed t 0 a separatory

f | . Aft tifi.Qni i Hoe of t } h
was oo | ect@l by ek sBpHid WReRTE s U, Ll POl 2 IR D Bcee
ver e back dwhemct wd leavirtgrgromgt sweh enehloiu, braroe resflate, 8iflatd, ajd thitlke mmtlny | ene
EPLS: Idge i gr 3 aaitngl%gggiﬁggg'i@&%’prgsrehgedof(al\ggseq&g,)soglfulrr;[ garrggnaqa%ogagggr%nsed to
2(R) - [ (3, 4-caxtdnyieccrdivnx gdvborrayd, pad Hredike) met inyd sultable sbloertbanhenesul f onyl ) am n

0] 3- ggi no-propi angt e as. g white sem -solid . 3. w.Step 7 To a m xture of
Do Bt yr RGP R G S i it 2a e, o8
met hoxybenzZbhes yfremtinganinpound Swithianalqohols fdoatela Ar ICIHR* @ i2 1 prasehce) |

with trimethylsidyl,cyanide (0.7 2. 2 i),in.d acetonitrile ( 15 m)
was added #g‘ﬁ%ﬂ@ﬁ‘i‘?%ﬁw Oéﬁlgréarr?’lopglofbhlfg P?fj@r%%“w;}hoéﬂ%mf’he material was
sti rred ovariphgiyiphosplhiyt, paefetably erihB§iphibjphine andd@ihllahdzddicarbamiyte sulch was
partitioned,.with _adueous ;hydyrochl oric i,d .~9% 8Q.m).. .The or iC
Phase was. cifbUt BHSTEPYALHG oo o cpodicdloraeBieridins iy
aqueass phasas -agerdicdrbenyl Rigipatdieg Switablegblyhts athiditLomatixhfdtotirbonsand t he
organi ¢ phases conbi ne%%i.gd (MbSO.,)) filtered and condensed to provide
tert-butyl S?@P—?ﬁ““-cl(e(’é?%l 1¥hdi oxybenzyl )- (2, 6-dinethyl -4 14 April 2003
WO 001 37436 PCT/ ERABLEROZ th& converted to a compound of Formula (I1a) or (Ib) as

met hoxybenzqe}?eﬁgl f onyl ) am no] - 3- net hanesul fonyl am no- propi onate as a pal e
yelio sem -8F°< éé“éfher’(‘* aAPVE) . Stev 88 A solution of tert-butyl 2 ( R -[ .
(3, 4- net hyl endi oxybenzyl )-( 2,6-dinmethyl-4

met hoxybenzenesul f onyl ) am no] - 3- net hanesul fonﬁl.am' no-,f)r ppionate ( 1.37 g, 2
mol Y0 n 20% t r i # FemPasRd piFosmuia (hpraryitddhesqR by i(dd(R ) Ar-and pthgagrogps r r ed

for 1 hour. tfluoroacetic acid (0.5 was, added stirring
conti nued 15F 1 IgnR i PUESRERR e PG b Rietdiom R R R s Tt T
evapor at or stheémele resi due was taken 10 up in toluene (40 nl) and again
condensed. This procedure as repeated twice (2 x 40 m toluene, to renove
traces of trifluoracetic acid) to provide

2(R) -[ (3, 4net hyl endi oxybenzyl ) - (2, 6-di net hyl - 4- net hoxybenzenesul f onyl ) am no
] - 3met hanesul f onyl am no-propionic acid as a tan green foany solid ( 1.02
g). 15 Step 9 To a m xture of

2(R}-((3, 4- et hyl endi oxybenzyl)- (2, 6-di net hyl -4

nmet hoxybenzenesul f onyl ) am no) - 3- met hanesul f onyl am no-propionic acid {1 g,
1.9 mmol ), O benzyl hydroxylamne (0.9~ m) 6 mml) and

1- hydr oxybenzotri azol e hydrate (37U ng, 1.9 nmmol)) and N nethyl nor phol i ne

~ o a1



condensed on the roto-evaporator. The renmai nder was taken up in ethyl
acetate (60 m) and partitioned with an equal volune of 5% agﬂ&g@u%os
hydrochl oric acid. The ethyl acetate phase was coll ected and
consecutlvg&% wi th equal vol unes of 5% 25 sodi um bi carbonate and brine. The
aqueous Y bwer e back extracted with ethyl acetate (2 BEREPI09920ng 1 he
organic | ayers conbined, dried ~~ith magnesium sulfate, filtered and
condensed. The residue was purified by pgeparative thin layer

chromat ogr aphy using 6~% et hyl acet at e-héxanes as el uant providing

N-benzyl oxy 2(R)-[ (3, 4-nmet hyl endi oxybenzyl

)- (2, 6-di met hyl - 4- met hoxybenzenesul f ogyl.) g no] 30

3- et hanesul f onyl am no- propi onam de a | ow viscous oil ( 591 ny). 14
April 2003 WO 00l 36 89 Step 10 PCT/ EP /09920 Tc~ a solution of

N-benzyl oay- 2( Rgt43.MHjTet hwPgadtioxybenzyij ) 2 6 d| rre hyl

4- met hoxybenzenesul { onyl )aT‘n‘n'o—]_’S meti@an no- propi onam de ( Q0
ng, 0.94 mmol) in aR3:1 mi xtufe of et hanol Ippetrahydrofuran (30 M) was

added 10% 5 pal | aditlum on char coal ng) . .bhe reagtion mxture was placed
under a hydrogen bal |l oon andgas)stis¥fTed for 6‘h‘ours fterial w as
of silica) rinsing with>xethanol (200 m). The

filtered through a short pl
filtrate ~as condensed o he rotoevaporator and the redidue was purified
by preparative thig La er chromat ogr aphy usi ng 8. ~%8N%t hapol - net h¥l ene
chloride as el uan i ding N-hydroxy-2(R)-[(3, RO N—80,—A

nmet hyl endi oxybeﬁ@y gcg-dArPret hyl - 4- met hoxybenzenesul fonyl ) am no] - 3net hane
sul f onyl am no- pr opi Gr‘ram de as a tan powder (223 nm). :Pl acenent of

met hanesul fonyl chlgride in Step 7 with: benzenesul fony-?-— chl oride, 15
acetyl chloride) benzoyl chloride, 4-nethoxycarbenyl-benzoyl chloride) and
nmet hyl chl or of or mat ¢; gave 20 [l

N-hydroxy-2(R)-[ (3, #- met hyl endi oxybenzyl ) -{2, 6-di met hy!+ 4net hoxybenzenesul f
onyl ) am no] - 3- benze esul fonyl am n dg&g lo,g)nam de) ('E@bl e F?L) Cpd. 129)

N hydroxy-2( R)- 3,.4- et her.nMwl ) - ( N—80,—Ar2

2, 6-di net hyl - 4nmet hH VQ@nzenesul fonyl ) am no] - 3- ac@lq/"‘ a no pr o?pl onam de)
(Tabl e 1, Cpd. 130) 25 R!

N-hydroxy-2(R)-[ (3, 4-met hyl endi oxybenzyl)- (2, 6-di methyh44

met hoxybenzenesul f onyl ) am no] - 3- benzoyl am no- propi onam de, Table 1) Cpd.
138) N- hydr oxy- zfmh‘junyla(@n qfamhymacmgmd)g_}mmh;_a}ula)yl(ulfonyl chloride of formula 4 in

2, 6-di et hy} - 4net hoa nzenesul f.o am no (4- car bonyl -henzoyl ) am
i nopr opi ona Blée)sex{a?gg? Easle)suc‘éaad tnitg;é)a g}ﬁprg%xd ar)lgq onyi(a¥mno acet ac:g of
N- hydsoay- 2okthufa(12, Zheedabtydreia daried lbanizydn)orfahi6salvane hhy watkieikmxedrehzaenesul f

Apr 112003, FEFUGr SH e M Epdoy Dae o LA %30“0%08 W of Forkiala ¢

N- hydr oxy- 2(IR)or[({53 wﬂmbM{aebd(mxybenzyl ) - (2 6- di nmet hyI

met hoxybenzenes f on noJ- r rol.-1-yl he ar bgn l.pr op| o]
nam de (Tabl e I A%TS Steif)‘ﬁﬁa&‘“b" G’m‘”d ‘))m*P “@%é)flimﬂ g\(/‘eg‘]?rfxlﬁ P
$tep 1 To aalkyl Xxﬁdlhrﬁ n@efthyl tert- butyl or aralkyl such as benzyl) whlch xs then converted to a

tent tyl-2(R)- th b -4 1
ot b e R TP ] OBl BN BoEte A et bed Imghemes AR ) 1. (2

car boxyphengdovpyrrol e (S81 ng) 3.1 mol)) 1- hydroxybenzotn azol e hydrate
279 , 2.0 Mo t hyl mor phol i ne {0.8 7.3 mol n )

gf di rren?hyl am nop{f‘r‘i“ﬂ‘%gﬁ(hé%‘?&)@ Brs Fﬁ?‘{ﬁtleﬁi with a1y, %Pfﬁ%ﬁ‘ﬂ%ﬁ gﬁﬂ?ﬁéﬁﬁ‘ﬂ’é“’-( 25 )
was added lsgh ayt}@;ﬁdms%daaﬂ&mﬁp)\r @r@@yﬂxm@%mnhmmrbwr@ﬁa'xﬁfdleﬂ'e sal t
(600 ng, %‘ﬁ Ig(go e15 material was stirred oveg%

di et hyl f or &P %{%‘i &% Bepramn .. epla gt é%p}f?lat”%rnéﬁ tq %‘¥‘i’ﬂue was
t akensup i nc&ﬁ;mdndaq%r%ﬁa 3. %L@h%@éﬁsﬁ%hﬁ&éaomﬂbduﬂbf&&rﬁwﬂ whatrine of

aqueous hydrochloric acid ( The or}g%rlu c phase. was_coll ected
and washed WPAMirea§mant wigh HMT@FCWAC&}GGSB@MISW ¢ ingheprestnse ahid t hen

brine. The t@t % 80
M) and theﬁf%%@%?‘é"@éﬁsﬁ%ﬁ@&%@%é*fﬁﬁﬁ% o e e B Pl
filtered anlalffbdlfﬂie}?sé%ﬁbtﬁ 988)dvi de a residue. This material was

chromat ogr aphed usi ng preparative TLC. plates (45% et hyl acetat e/ hexanes)
to afford tort-butyl-2(R)-[ (3, 4-nethyi endi oxybenzyl}



( 2, 6-dinethyl -4-nmet hoxybenzenesul fonyl )am no] -3- |

2-pyrrol - 1yl ) phenyl car bonyl am no] - pr opi onate) as a pale yell ow foa solid
( 927 ny). 25 14 April 2003 WD 00/ 37436 PCTI EP99/ 09920 91 $¢&pril 2008
solution of tert-butyl-2(R)-((3, 4-nethyl endi o~. ybenzyl)-(2,6-di net hyl -

met hoxyWE€PEHE8ul f onyl ) ani noJ- 3- ((2-pyrrol - 1-yl ) phenyl carws‘a@?%\]p[opi on
ate (913 ng) 1.3 mmol) in 20%trifluoracetic acid-nethvlene chloride ( 13
m) 5 was stirred for 1 hour. Extra tri duoroacetlc acid (0.3 mM) was added
and stirring continued for 1.3 hours. e material was then condensed on
the rotary evaporator and the residue was taken up in toluene (40 m) and

aj ai n condensed, This B ogggﬁé%agpfagﬁsg“b?g ﬁeEﬁﬂ%?Kﬁ448HNH g&ne) to

renove traces of PHHM

2(R) - [ (3, 4roBpdurk andifhenbe @;;é(:lﬁca(l@n SIS Prbpdted Bom an c-amino acetate ] as

nmet hoxybenzenesul f onyl ) am no] - 3- ((2-pyrrol -1- yI)phenyIcarbonyIanlno] propi o
ni c aci d ahowngonlSdeemeBn solid (896 ng). Step 3 To a mxture of

2(R) -[ (3, 4- et hyl endi oxybenzyl )- (2, 6-di methyl -4 |~
nethoxybenzenesulfonyl)aninoJ-3-[(2-pyrroI-1-y|)pheny|carbonylaninoJ-propio
nic acid (approximately 1.3 nmol), OSbeameDhydroxylanine (0.6 m, 3.9 nmol)
and lhydroxybenzotriazole hydrate ( 199 ng, 1.3 nmmol)) and,

N- net hyl nor pholine (0.44 m, 3.9 nmol) in anhydrous dine ﬁ&lfornanlde {20
m ) was added 1-ethy|-3(3dinethylanlno) propyl carbodiim de hydrochl oride
salt (37S ng, 1.95 mml). The 20 m xture was stirredﬂnv rnight and then

condensed on the rotdaev porator Th wag taken up in ethyl
acetate (60 m) aqg ﬁﬁﬁ%£§gEﬁQL,.olu 1. ~% aqueous
hydrochl oric acid. Qhe ethyl §cetate hagse was e t egogndAnvashed
consecutively with equ&®' vol umes of ~@U§bd|un1b|carb9hate and then brine.
The aqueous phases were& back extracted with ethyl acefgte (2 x 60 m) and
the organic 2~ layers conbined, dried with magnesiumsulfate, filtered and
condensed. The residue was purified by preparative TLC (2%

met hanol - met hyl ene chl ori de) providing

Nbenzyl oxy- 2(R) - ( ( 3, 4wethytendiapxippenzyl ) - (2, 6- di et hyl - 4net hoxybenzenesu
fonyl)am no]-3-( (2-pyrrol-1-yl)phenyl carbonyl am no Jpropi onanm de as a

i ght yellow foany solid (490 ng). 30 14 April 2003 WO 00I37436 92 Step 4
PCT/ EP99/ 09920 A@ompa2hdbf Bérmula (1a) or (Ib) were Ris -CH(R” )CH CHAr is prepared

of benzyi oxy ) = (( nd| a~~henzyl 3, 6-di

met ho~. - yg%?'r?i@'#églﬂ 3 eﬂwmfa*ﬁ{%y qu 9 @ﬁ*mt@)’- %@WQW 1L9mts+mmé)f (480
ng, 10. 675 farmba 1isfwiterdXds memug ?rd@% &H@ﬁﬂﬁ*rét‘i@{ é@tmwn@wg athldrdObridinlo, Was
added 10% pal | adiumtin chaycoa he reactign m xture was pl aced

under a hyaFruieh thlrteqed thalkadp fwdesrfafe@amﬁ@sda? iHM HFRARS | e

addi ti onal &@Jsﬁlnyﬁsrbﬁaaas E8ufardated e the th)earrmharsuaibw@&vefntsl suek gd
t hrough a short pl ub of silica rinsing wwth e ﬁgﬁ 200 mM). The filtrate
‘EE‘jil

was conder%ah%#ﬁowén irgnehpofumahylionemampde 3 swmccrmmnde%f by

prepar at i Vgrrhhfa 167 I—%df@lfymﬂpdhe @ﬁ&#%b@;@ﬁa mﬂ‘@éslzﬂ@aor&rsﬁaﬂcﬂhagu@wmchwr e of

N—hydroxy 2(R-({3,4 nethylendlo enzyl) - di et 4tet hoxybenzenesul f

onyiPani not}w@c?m(ezteayﬁ» B 6PIPOYRd B m%@ b)ocrfﬂta)rhymfmﬂrwtbmﬁﬁéé

Ny dr o~ yacikod fflothedrB} ok el i Renzul sk O1HIRRLBY1s AR Lbexy s enesul

fonyl)am no] -3-( (2-pyrrolidin-1- yl') phenyl car bényl am no S propi onam de

(82:18) asindcheme pohose. (216 ny). Exanple 14

N- hydr oxy- 2(R ; vai

i et byl benzereSaTTSRnT L L Ra SRR b R ool praibley o)

( & OOHOHN-N SOZ ~ ~ O OOH Sten 1 To a suspension of D-threonine (7.87
1 mmol ) in acetyo r cyani de

(21 @reﬁ) 298 )mml) and étyﬁﬁegdrden?u(fftﬁ%g&ugé(?[ﬁ)ﬁ%@\i\d‘gggi% %ﬁ%ﬂ?eﬁhéd’é C After 1

h, 4- met hospgcificgj@n,tR ist syl bdmeme’suk#bﬁymetb}*lbmdl@e'pbeum 38ndR'is

-CH,NHCOOR?” (wherein R” is hydrogen, alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl,
aryl, aralkyl, heteroaryl, heteroaralkyl, or heterocyclylalkyl) can be prepared from N-

protected diaminopropionic acid 2, as shown in Scheme E and as described more fully

o
W

in Example 16.



g, 69.4 mol) was added and the heating was continued. After 12 h, the
reaction mxture was cooled to roomtenperature. Methanol ( 15 rrL? was
added, and the organics were renoved in vacuo. The residue wdd AR 2R48d wi t h
di et hyI ether ( 3U0 nli) 14 April 2003 WO 001 37436 93 PCT/ EP99/ 09920 and
after cWOI00AFhe reaction mixture to 0 C) the pH was adPCIEPINOY28 with
61\ agueous sodi um hydroxi de sol ution. The organic |ayer was collected and
t he aqueous | ayer was extracted with diethyl ether. The aqueous |ayer was
adjusted to pH 4 and again extracted w tH et hyl acetate. The conbi ned
organi c extracts were dried over magnesi um sul fate and concentrated to
afford

2(R) - (4- et hoxy- 2, 3, 6tri net hyl benzeneéﬁ#ﬁ’—’éﬁ%l am no) - 3( S) - hydroaybutyric
acid (22 g) as a brown f oard whi ch was used wi thout further purification.

St ey 2 To a sol ution!of NFmoc

2(R) (4- et hoay- 2, 3, 6-tril | benzenesul f onyl am no) 10 3(R)-hydroxybutyric
acid (29.13 g) 87.9 nmol) rveddyl for mam de (280 nL) at 0 C) was added
pot assi um carbonate (72.9 g’% S27 mmol ) and a sol ution of APSO.CH

3, 4net hyl enedi oxybenzyl mdboreda,d, ( 60 b) 17008 nmol, SUoro (AM w ) in

net hyl ene czj),w\gﬁll After 2 h) I|t |um|®/d A\j g, 44 mml') Was added
and the rea on Xtur& was Warme?rto r Per; . After
reacti on m xture was parsz‘P’DU'ﬁed 15 bet vveegggggyl acetate (Eé(%' ) and

wat er (2SO0 mpgoHhe organic | ayer was sepa dried over guesi um
sul fate and concentrated m vncuo. The crude r&sidue was chrongf owm aphed
(300 g Si02, 13% ethyl acetate-hexanes) to afford
2(R) - (4-net hoxy2, 3, 6-trimet hyl benzenesul f onyl am no) - 3(S) - hydr
acid 3, 4net hyl engsli oxybenzyl ester (,iﬂé)wag;})ho]a portion wy
directly in h,dg/ Zg reaction wthout fugt her |f|cat o]

2(R) - (4 met 'g%ﬁ(l met hyl benzegesmljrony! an nt@%@l\—rﬂi‘h butyric

acid 3, 4-net %&Temgdl oXyBenzyl ester t&VCE@:tﬁ g, 23.41 mol) ndonm dazol e
(2.07 g) 30. was dissolved in tetrahydrofuranE'(OZ%'i The reaction
m xture was cooleg to 0 25 C and 1 Mtriethylsilyl chl orlde6|n
tetrahydrofuran (28 nmL> 28 mmol) was added. After 1 h, the reaction m xture
was concentrated and chromat ographed over ayBiotage 40L colum (eluted with
10% et hyl acetate-hexanes) to afford 2(R}-( t hoxy-2, 3,6

trimethyl benz%ggé @hyl - ami no) - 3(S) - (tri si | yl oxy) butyrﬁ‘% QeSud

3, 4net hyl enedi benzyl ester ( 13.S g). 3 en 4 To a sol ution of
2(R)-(4-meth hyl benr en&sul f onyl - am no)
3(S)-(triethylsil yI oxy) butyric T - thyArénedl oxybenzylyegsiep (3 3 0,
5.7 mol) in benzene ( 1 UO ) 0" C w asRadded 3, 4- et hy|GHa@sli oxyphenyl
nmet hanol ( 1.3 g) 8.5 14 April 2003 4D 08187436 94 PCT/ EP99109920 nmol ),
tri-ra-butyl phosphine (2.1 ni> 8.~ mfl), 7fol | owed by

1, 1' (azodi car bonyl ] di pi ,er\l dine (2.2 g, 875 mvl). The reaction m xture was
aIIowed to ~armto roonytepperature over 4 h. After 7'? h, the reaction

m xture was diluted w fr~an equal vol unme of hexanes, cooled to for 2 h
and filtered. The resi was 5 concentrated and chr omat ogr aph 3UU g

Si O-, 15% et hyl ac(gta S exanes) to ald,orndng (R )- [

(3,4-nmethyle i oxybehzyl %

4- et hoxy- 2, tOi 'P‘Whlsbé zenesul f onyl’) am no- EZS) (trietQByl |IyI oxy) butyri
c acid 3, 4nethyl ene |o>g/benzyl ester (3.3 g) as a yeI*I*%W i %eﬁﬁ 5 n ZO
To a sol ution of R) - (( 3, 4- met hyl enedi oxybenzyl } - ( 4- methoxy-

tri met hyl benzene: fRinyl )am no] -3(S)-(triethylsilyloxy)Qutyri (%Cld

3, 4net hyl enedi oxybenzyl ester (3.3 g) 4.62 nmol) in argo deﬁxygenated 80%
ethanoltetrahydrofgran ( 100 nL) was added 10% Pd-C (2 nd t he resul ting
reaction m xture was hydrogenated at atnospheric pressure for 45 mn. The
reaction m xture 15 was degassed under argon, the slurry maé—flltered over
Celite, and the Celite pad was washed with anpl e 80% et hanol - et hyl ene
chloride. The filtrate was concentrated and azeotroped w th tetrahydrofuran
(200 m.) and the residue was dissolved in dinethylformamde (25 niL).

O Bengyl hydroxylamne (2.0 g,16.2 mml), HOST (0.71 g, 5.2 nmol), and
EDAC (3.1 g) 16.2 mml) were added and the reaction m xture 20 was stirred
for 16 h. The reaction m xture was diluted with ethyl acetate and was
washed with 2.4 N aqueous hydrochloric acid and saturated aqueous sodi um

bi carbonate. The m xture was then dried over magnesium sul fate and
concentrated in vncuo to afford crude N benzyl oxy-2(R)-(

(3, 4- et hyl enedi oxy- benzyl ) - (4- met hexy

2 3 6 tri met hyl benzene- sulfonyl)anlno] 3(S) hydroxybutyranlde ( 1.25 g)

l_ o ~r-- 2 1 N L T g, 1. a - - e



To a solution of Nbenzyl oxy-2(R)-[(3, 4-nethyl enedi oxybenzyl ) - (4- met hoxy
?,3,6-trimethyl benzenesul f onyl ) am no] - 3( R) - hydr oxybut yr am dea)x #925 2.19
nmol ) in argon deoxygenated 80% et hanol -t etrahydrofuran ( 10 5" added
10% Pd-C 30 (0.7 g)) and the resulting m xture was hydrogenat ed at

at nosph&Q 80/374¥ssure for 60 nin. The reaction mixture wasPEEEBE¥W20nder
argon-and the slurry was ftltered over Celite. The Celite cake was washed
wi th anpl e 80% et hanol - et hyl ene chl ori ge and 14 April 2003 WO 001 37436
9~ PCT/ EP99/ 09920 the filtrate was concé€ntrated to al nbst dryness. The

m xture was dissolved in 4 nL of ethyl acetate which was added sl ow y

?gog}/;iofg to 109\ gg)‘mggugd g?lEc?rlinSJIX(ISaS oL {I.‘)p%hgr%fnaﬂresh as Ee% d 1n sgec csatxfoln! tered

R - hydroay- m(sIK)H(A(rB(ﬂmﬁremméliuesijethﬂexwd;avgbénymhh@w1s2 3, 6- trl net hyl bence

E)?er#)r Cemlgl )@?-w QM%&E&@@&% ?r%rrp)t er sm tooggnuﬁl 7 Zaofyg1 eme l I d. 10

H benzi m dagelaiRSyldmd F'thﬁédél&EWﬁSo?eiﬁllgﬁHEmlhyhben ~enesul f onyl ) am no) -
3(R) - hydroxybutyram de (Table I, 136 NNOO NS ~ ~ Ove HORN

HOM SP, ep 1 15 The conditions for the esterification of

N-car bobenzyl oxv-D-threonine with N Nssdijegopropyl -O-tert-butylisourea to
provide Otert-butyl-Ncarbobenzyl oxy-Dihreoni ne are the same as those
described in Exanple | 2, step 1 above. Step 2 20 To a m xture of
O-tert-butyl-N-carbobenzyl oxy-0-threonine (2.74 g, 8.86 mol),
triethylamne ( 1.9 nm, 13.2 ) and 4-di met hyl am nopyridine (SO nb) in
dry di et hyl f or mam de (20 s added tert-8 di rethyl silyl chloride (
.47 a) 9.8 muol). The m xt was stirred overni ght under argon

at nosphere. Additional Q r| thyI amine ( 1 Ty —amdtert™®butyl di net hsilyl

chl oride (500 n])Qei ..Afd the 35 m xtyype was heated at 80C for six
hours. The nmateri was cooI to anbi ent tenperature and condensed on the
rotary evaporator. ThgNesi &€ was taken up in 14 April 2003 WO 00l 37436
9G PCTI E P99109920 rret%yl erye chloride (80 m) and partitioned with an equal
vol ume of brine. The organi c phase was col |l ected and t he agueous phase was
back extracted with metkrall ene chloride {? x 80 nl). The nethylene chloride
phases were conbined) d e wi th magnesi um sul fate and condensed The

resi due was purified by omat ography {flash silica gel, ~/v

acet at e- hexanes) to pr O tert-butyl-Ncarbobenzyl oxy-(3-O

t ent - but yl di et hyI éi I y -TFt hr eoni ne ( NHBHAHFas a cl ear viscous @ St -
e~p 3 To a s

Otert-butyl erﬁ;ﬂoxy (3-Otertbutyl di rrethyl Si I,_pg E/fgg t hr eopi ne
(3.26 g) 7.7 mml J/‘n a0301 mixture of et hanol / t et r ahydr ofNG ) was

added 10% pal | adi Eon charcoal (80 ng). The m xture was pl aded dﬁder
hydr ogen bal | oon gttirred for 1.5 hours. The material wWi¥ filtered
through a short plug of celite and rinsed with ethanol (2§ A The
fiiltrate was condegsed on the rotary

10

10 In another aspect, this invention provides pharmaceutical compositions
containing a therapeutically effective amount of a compound of Formula (Ia)
according to the various ambodiments as defined above and a pharmaceutically

acceptable excipient.

15 Compounds of this invention can be used as therapeutically active substances
especially in the form of medicaments. In particular, they are useful in the treatment of
diseases associated with excessive deposition of interstitial collagens, exemplified by

interstitial pulmonary fibrosis, pericentral fibrosis, Symmers’ fibrosis, perimuscular



evaporator providing a-Otert-butyl-(3-Otertbutyldinmethylsilyl-Dthreonine
(2.2 g) 15 as a clear viscous oil. St.-ep 4 To a stirred solutjon,
(a-Otert-butyl-(-Otertbutyldinethylsilyl-D-threonine (2.15 ]‘BAW”@QO%TDI )
in dry acetonitrile (30 mM) was added trinethylsilylcyanide (2.9 m, 20
23.9 mmoVP.O0AF436r five ninutes 2,3, 6-trinethyi-4-net hoxybBRTEREXWOIGny|
chloride (2.02 g, 8.1 mobl) was added and the mixture was stirred for two
hours. Ethyl acetate ( 80 nl) was added 3nd the material was partitioned
with an equal vol une of aqueous 1.5% hydrdchloric acid. The organi c phase
was col |l ected and shaken wth an equal volume of brine. The ethyl acetate

phase was igplated. and t agyeous .phases were 25 back extracted with

Byt acet afBrgus N anl Ty & Bhias o i aAr G B0 T aotn OIS IER i t

magnesi um shkpdtaiscacitél rapiatons@idiresd spidrotdearthritis, cystic fibrosis, tendon surgery,

tert-butyl - zéll'?l%ﬁ grg mef hoxy2, 3, 6-tri met Byl benzenesul f onyl ) am no] - 3-]

(R) -t ert - bufyig® 4%1%1%%@%%3/?3 &estesofs o) as a foany sem-solid

{ra_teritﬁl i b30 St emﬁﬂ&lﬁswkm %rﬁgn@% ?@{ihhitbugbé![of gc_@)ﬂf%nlr@pr&lé%ﬁﬁ.?»bﬂ :
ri met hyl bepzenesul fonyl ) am no]j - 3- -tert-butyldine si |yl oxy] -butyrate

(3.83%, therglorel t@bM%Coﬁr@m@er@yssmswfm}dbgzé lﬁ.cehasfﬁﬁpegessaﬁa

3-ni tro-4- ( fdrtheR RbIRT &Y formAREANble REIRIFeA Bbfils3 FARhermdteAelteRrd c))rrif@uﬂ&s of

di et hyl f or mam de (30 as.added potassi um carbonate , 12.3 mol) ~

m ). as, added p 1.7 9
Vote: the sitimyeruon sslechvely tW}Bb‘&PWCﬁH%?r?QI%?T‘)‘E‘éh%ﬂ"%‘?'&?ﬁi efdlagen shown bel ow
in Step 3 ~HegrhBifd &iAtfRs Wech a3 lcblldgefladeor, cdiBichiolE2, A AdBEfakapal
3-nitro-4-(N-pht hal oyl ybenzyl 5 brom de ( 1. é ) was_added. After another 6
hours the mikeigierenwdis nagrakisearation of frllagen alﬁghagq%bﬁcspb\wasem cpiiagentsedh by
chr onpf ogr aphy c&ﬁd(glehgs_%-ﬁﬁ|largé‘12:l{‘hSﬁecie’a%e_ﬁhhﬂ%in%%ﬁu%ﬁbﬁ(%@ﬂ%) theFpehed
tert-butyl-2(R)-((3-nitro-4-(N-pht hal am do)benzyl’) - (4nmethoxy-2, 3,6-tri net hy
| benzenesul EBIEEY diipistigular, praferredegompanngs af this inyengion-inhidityproenlizgen €- as a
whi te powde : o | _ o _
B 1 oo 4 (B et i gENSRA, b BLERRCRHRR P Lallspengse 1, collzgengse 2ad o
of 3-nitro- Aoléa@qnmﬁatfmiqcay«r inbehitign obprashldagey §-proteipase ogergpllagephye-1:t he
synthesis o I L I SCLA i I : ] and
71 phany! phoabiiena 5 208 coltiSnisg S Winarby Fa BY o &y SbEBein ! 00 )
~as 15 addedxamplssn Therebnishis i ation ablowgthezgagneniof fibrotisaliserses by e was
stirred for : : B i 1 1
our . The. et er Rl {0 A e b e e s e RO By e,
el uting wit Bv@Usllegenabe-a cellagerashe and sollagemserdi de
3-nitro-4-(am nopht hal oyl ) benzyl brom de as a yell ow-white powder (3.03 g).
20 St e~ 6 The conditions for the reduction of
tert-butyl - P Rytanetheriaspast.4his Npientiah aelitgotonba 2sd of a(compeund ey Formulg (Ib)i net hy
| benzgnesul fonyl)am no)]-3-( (Rytert-butyldinethylsilyloxy]-butyrate to
provide tert-butyl-2(R)-((3-am no-4-(Npht hal am do) benzyl
) - (4- met hoxy- 2, 3, 6-trinet hyl benzenesuldonfl )amino) 1-3- ( (, R 25
tert-butyl di methyl silyloxy]-butyrate e }Lhe sape as t hose described in
Exanpl e 10, step 5 above. Step 7 'T‘H%N?(}qﬂl t80gs " f or the de-pthal oyl ation of
tert-butyl-2(R)-[(3-am no-4-( ~ 30 R!
pht hal am do) benzyl ) - (4- net hoxy-2, 3, 6-tr i( t hyl benzenesul fonyl )am no)]-3-((R
Jtert-butyl dinmethylsilyl oxy~butyrate to provide
tert-butyl - 2Hsrei:3, 4- di am no- benzyl ) (4- met hoxy- 2, 3, 6-tri met hyl benzenesul f on

EURHEIML FESRN M R Lo
10) st®p 6 abey6araliyk h8teboatilRertdNdtdrb8RBNAIGI, ytlBalR}lalkylc JalkyASHCOONRXer si on
of tert-but )(vlvimez:x(elgz i-s(a:l:)liy?, haloalkyl, cycloalkyl, cycloalkylalkyl, amino, monosubstituted amino,
disubstituted amino, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl,
heterocyclylalkyl, hydroxy, alkoxy, cycloalkoxy, cycloalkylalkoxy, heteroalkyloxy,
aralkyloxy, or heteroaralkyloxy), or -C(=NR )NHSO:R" (where R’ is hydrogen or
30 alkyl, and R* is alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heteroaryl,
heteroaralkyl, or heterocyclylalkyl);



di am no- benzyl) - (4- nmet hoxy-2, 3, 6-tri net hyl benzenesul f onyl ) am no) ) - 3-(

(R -tertbutyl di methylsilyloxyJ-butyrate to provide ,
tert-butyl-2(R)-[benzini dazol - 5-yl net hyl ) - { 4- net hoxy- 2, 3, 6- t t ARIABenzene
sul fonyl ) am ng%})-B-( (R -tertbutyldimethylsilyloxy)-butyrate are simlar to
those d®QRPVH4# in Exanple 10) step 7 10 above. Sten 9 ToP@I/EBW®EHY(i ce

bat h) fl ask containi ng neat

tert-butyl-2(R)-(benzi m dazol -5yl - met hyl ) - (4- met hoxy- 2, 3, 6-tri met hyl benzene
sul fonyl )am no))-3-[(R)-tertbutyl dimeth %Sil yl oxyJ-butyrate(2.53 g, 4.0

mol ), under argon was added a i.0 M 15 solution of tetra-N butyl-amoni um

fluoride ( 16 m ) vi Ll nge. > Xt was sti.r.red. for 15 mnutes at 0C
and then warnmed 4% aﬁ?r]df% AT {0 nﬁgﬂgt )@%eﬁgﬂ' e?'ﬁ%’(ﬁ I#ﬁ’ﬁﬁ’f‘@é’g%ﬂf il%h%ﬂdef\‘

t et ra- N- but §largerdetedsarft uori de (5 nl) was added and stirring continued for -
2 hours. To the mxture was added a saturated sol ution of aqueous amoni um
chloride ( 8U m ¥ ¥&ihSied by ethyl acetate ( 60 m). The material was 20
partitioned and the oggani QPHB@&@in%(Uflf&%lﬁgl(@Bd washed subsequently with
three equal volunmes of brine solution. The aqueous phases were back
extracted with et hyl acetate (2 x 80 ml). The organi c phases were conbi ned,
dried with magnesi um sul fate and condensed. Jhe tesidue was purified by
chromat ography (silica gel, ethyl acetate 1 usas eluant) providing
tert-butyl-2(R)-(benzimdazol -5-yl-nethyl }- hexy-2,3,6 25

trimet hyl benzenesul f onyl )am no))-3(R) - hydro‘}ix tyrate as a viscous clear
oil. Sten 10 Tert-butyl-2(R)-[benzi m dazol -5-%| Anet hyl') - (4- met hoxy-2, 3, 6
tri met hyl benzenesul f onyl ) afd)no) ) - 3(R) - hydrox@- blﬁ‘yrat e was converted to
2(R) 30

[ benzim dazol - 5-yl - met hyl ) - (4- met hoxy- 2, 3, 6-tri net hyl benzenesul f onyl ) am no)
J 3(R) -hydrwkyrebut yric acid by followi nb the procedure described in Exanple

2(R) " (bensi mi dazh) 283 SRinefadihdibatlinofah AP akd, iy or halo
tri metthyl benzeneﬁﬂlhﬁd)R§/ir)e,ainﬂcp;:)x]ﬂexﬁ(ﬂf-ehyldothc’y,-ﬁydtqgtthcalhyii dr baoit hen

ted to 5 ) - | md | --5- t 4- -2.3,6
11 et hyl benzeneRul el 7 SaRMG PRERTGYE S PniS, fyislE: Detiadele, BeleRuop.
procedur e abetdmatalkytdo,icpcledbylfilie 3¢logkpplyBhianalkdxalboylexy, Bradkplye 16 10

R N0 N . AT R BRI SRSy TP e IO BEEC e 1

) in a enpthydroky,chaphagmoesarbaqgt nivro, wimdahg, rhonaadiylathine, diatkybpoimok i s added 3
eq. Of< a compou farnul a 2 (F D- .
i sopr opy! A7EATerleglb T SreltyRfo g Rkl fond) Bherisaliisdtony)
di met hyl am oggboatkylsubfengl Divieleilkiylal kil fosylf 61 -Oi- Galkyl G GLIO)- € [atided 5@ bond) |
the resin O 5 | ar resin). T I tion, is then placed.on a spinner
and rot at ed'llgB 'O{Eg'r’ %i' Qﬁb)“"eliﬁvé’e%ee'bg{&% rﬁﬁg % ﬁ)édr{og?q ?re:p]é@‘ %‘}“eg tﬁsca[rhl“%—r)n’
filtrati on hpdtowpzmsidombhosabstwited aGhing] or)didilistinered wmido |MoOH, once with 1:1
HOAc/ CH~Cl ~, 3 tiges with. and .t bast 3 ti,mes, with cl , ,and
dried to give a r@?ﬁ%ﬁﬂ%gﬁwfgﬁﬁgg )’I'h‘é’l’%/reesrh'lsfz ioﬁé arr}ed;‘?aﬁwandR
( AG- C20Dpr ( Ba¥e) irfdeper)dendy bf eah echew Hyldregeaalrutkiybrorof 20% pi peri di ne in DWW
(pip/DMF) for 20 mn., The reaction ss than filtered by suction. fi]tration
i vashed 3 ¢ il Giben emers phih ral e e Pster Hrsbbehatd
HOAc/ CH~Cl , carBohs ofsbatizbfurdvefthf;@nd then lastly 3 times with CH-Ch. To give
aresin of formia 3 (AC DO ECO M) s (o
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14 April 2003 WO 001 37436 100 St- eo 2 PCT/EP99/09920 To a resin of formula
3 (AGDDpr( BOO)-1~"H-) is added sufficient CH-Cl=to swell the resin
(~1?.S nLlgr of resin). Then 3 eq. of a sulfonyl chloride of 1440haP % 4 5
(Ar-'SO-Cl) and 3 eq. of triethylam ne (TEA) are added. The reaction is

t hen plWOMBHI6a spinner and rotated overnight. The reacPCOHEPPYOIREN
filtered by suction filtration and vvashed 3times with CHCl~, 3 tinmes with
IvieOH, once with 1:1 HOAc/ CH-Cl ~, tijres with- MeOH and then lastly 3
times with CHCl, to give a resin of formula 5 (AG D Dpr ( BCC) - NHSO~-Ar ~' ) .

10 St_ ev 3 To the resin of fornula 5 (AG D-Dpr{BOC)-1v'HSO-Ar') is added
suffici ent :1.toluene/CH-Ch to swell the resin (~ 12.5 nLlgr of resin).
Then 10 eq® ‘E)rF"l 1' {azodi car bonyl ) di pi peri dine (ADDP), 10 eq. of Bu3P,

foll owed by 10 Rt? is Bfdrpgdee alikply blkbSy, @Ircbz@h;ohnc(RO-l) are added. The reaction is

t hen placed on sSpj nper an t,at reactlonlsthen
fil telroed by suc?}ldgi‘)f‘ﬂ%er“a?ﬁﬁlr’ug algalk g%é '§ {]\E?@sr\?ﬁh‘%ﬁ%’(‘ 2V1oX%res with
MeCOH) oncehydrbly, halb, Hahe) &rB&E, nidrd, afftso, WhbibalBlrh mﬂddian@hnhasblry 3 times

with CHC ~ to giv res of for 20 SteR 4
The Pest n SkvIRUhRIE and BRbamegi el ﬁ%@%ﬂrﬁalts) bladibosnaant b a
sol ution oifsoglmspmd)ﬁ,g&meggﬂ;}zghﬁg ane in 3M phenol /CH-Cl ~ for 30 m nut es.

The reaction,is then filtered bys k‘onflltratl n and vva%r 3 times with
CH-Cl ~, 3 Withegrepriations! guesd icagheed (9 the treatmaneas dieese treatsble with MeOH
and then | a&icbifa ntJ ﬁme.m&hnﬁﬁn@, préferablyer ﬁuert?e%ttﬂeﬁtfofflmef%kﬁl 7

(AG D- Dpr - NRSO~ Ste 5ToareS|n of f?.rrmla7 (AG D -NI't SO-Ar' )

i s added 3P‘él&’°“6f)’ %brse}s sﬁf&lemmh Wyossa PBmEr & IGFosiso prRimAseniar Su), 3 eq.

Et ; No( TEA) kidRely thdiavee fibrddfs, Alio a@h:@iaﬁlrM)&ﬁg - Gbl &, @rfdcﬂ:aﬁiixﬂ%ﬁ@bﬂsﬁm nopyri di ne
(DIVAP) in THF Suf ficient (?~|sa ded t he re5|n(--128n1_lgr

of resin). wtlﬁ»éae&e.rawlragorméﬁrem %(Eét?% aﬁg%‘? feic Bhresisderd QU ni ght .

The reacti Qigicsl ddA8Rors! Hrﬁéﬁ(lczm’ms Ugdl @ftehbsid P?etfér?éﬁ @d}gpouﬁd@ oARriul2003 WO
00 3743b PCITEP99/ 09920 10l washed 3 tines w th ~) 3 times with MeOH,

once with {Ib)p eﬂ@u@mﬁ%@set ozthqhwsf%tbhvarmwméﬁaemﬁ&f qogpaupdsof i nes
with CHC grfudiye a resin of formula 9 (AG D-Dpr(COOR" )-NRSO-Ar-'). 5
Step 6 Aresin of formula 9 (AG D Dpr(COOR')-NRSO-Ar') is first washed with
THF.15Sufficient THF is added to swell the resin (~12.~ m/gr of resin).
Then 2~ eq. of or two
days. The react?g{]%ls tOfginlrt %#?r@%@?ﬁogﬁgﬁ % gﬁ) ??@?F?Aﬁl g*r}:%z;%g&?vg S;& wth
CH, Cl ~) MeCrprotaiepse haivitgHmay be dqrnensmt«rd by # waréety of iwocensrtke@waioa Speed

|\o/3(r:| ;?egbggio%%@f &rﬂfﬂ%?&’ﬂ&'ll B the QFTW oL Ond NIRRT EXNRR -1 rEhe, hich is

selectmty agamst collagenase enzymes may be determined by the assay described in
20 Example 22.
For selected compounds the following inhibition and selectivity data were
obtained based on the inhibitory data obtained using Assay A from Ex. 21 and the
Assay of Ex. 22.

Table I, ICs, for PCP Selectivity for Selectivity for Selectvity i

Cmpd. (um) PCP/Col-1 PCP/Col-2 for ;

Number PCP/Col-4
12 0.0690 89.9 23.2 145
5 0.0730 520.5 123.3 o
15 0.0660 515.1 454.5 ]
145 0.1100 400.0 136.4 o
40 0.0680 367.6 55.9
126 0.0260 .
128 0.0300 }
82 (.0400 1775.0 250.0 19500 .
4 0.04 950 180




Usi ng the appropriate sulfonyl chloride of fornmula 4 and the appropriate
succi ni m dyl carbonate of fornmula 8, the foll ow ng conpounds of T_abée 1 were
made: Conpound 139) Conpound 140, Conpound 141, Conpound 14@,4'@5\'75 Uhd 15
148) and Conpound 149. Exanple 17 Synthesis of Conpounds of the follow ng
For mul aWO#8/3%36n i n Schene F O~O O HO-N~N~ , Ar2 H OSO HNECHERINP9IY 20 Step
1 Aresin of formula 7 (AG D Dpr-NRSO~Ar~) is first washed with THF, then
1~ eq. of the isocyanate of fornmula 8 (ArNCO is added. Sufficient THF is
added to swell the resin ( ~ 12.i nlLlgr Of resin ). The reaction is then

pl aced on a spinner and rotated 2~ overnight. The reaction is then filtered
by suction filtration and washed 3 tines ~ith 14 April 2003 WO 00l 37436
PCTI EP99/ WQy2U 10? CH-Cl~) 3 times ~,~ith MeOH, once with 1:1 HOAcl CH-Cl ~,
3 tines with MeCOrhandvithefickasificygmpotindes Rorinolaetallandt(ib)gigriastdibresd n of

formula 9 (AG D1 HAr.) NRSO=Ar' ~). Step 2 resin of formula,9
(AG. D ppr ( Higars 334 Hedepp fibhiSTralfipen biey R Sfadp & PRFAFRS iPppdS 11 1 s
added to swakludidpetheensuse biebanycimnindgtedpulresiry) fiirbain nithdeb({ Phar, SHcerrq.
NH~COH_i s addgd and t.he r lon is..rotated for two.days..The r bQn i s
thon 11t or dlCORISBURRR TR ORI virerthy P B B EORT | e
C::lszh Tlhe ;%Lrgi Piglg\ltl;Hg:)Fe,(eit al. &%ﬁé‘cﬁlﬁ\vﬁ_g@&&ﬂ;ﬁdﬁ thevﬁplﬁﬁﬂgaVﬂEibtr@sfipEch&kdliraM@@RP gE(c):und
of formula r r ~ re), ,which i rifie - :
i g he- AP S Sy pe G bARIPRCES i (o R o T of
fTalbl e | was(1988lg; theRppRtichplént- mddel Eomiaﬁkcﬁli,Lfa\T.,FQm law‘gh'marr\ Helaipbegeakbe
ol l owi ng are, representative pharmgceutical formnulatjons,containing a
conpound oféééﬂgﬁﬁlAéc’(“F‘)lﬁ“?G I’F%Y‘b‘ﬂ’ Whﬂﬁ%&%ﬁ*ﬁm OISBW'C]nG""r’Sﬁgredi ents
?r e n.ligxedt iubﬂgpfmﬁzglmmg%tzss @5@9@91)6 itHHf&{l?\drﬂ@_h@dﬂ@n?@@@r lzzgighetiﬁduc@lwiﬁi t)é per
ngredi ent {abl et onpqund o is inven 0 cornstarch ~
croscar nel | YFesiE ;e agweﬁgépgyéaqwlgw gﬁé@%ﬁ@%&»é@%{ 5:’1%“’“‘“356
Inhibitors for the Treatment of Disorders Relating to the Overproduction of
Collagen™), published 20 February 1997.

15
In general, the compounds (la) and (Ib) of this invention as defined in the
various embodiments above will be administered in a therapeutically effective amount
by any of the accepted modes of administration for agents that serve similar utilities.
The actual amount of the compound of this invention, i.e., the active ingredient, will
20 depend upon numerous factors such as the severity of the disease to be treated, the age
and relative health of the subject, the potency of the compound used, the route and
form of administration, and other factors. The drug can be administered more than
once a day, preferably once or twice a day.
Therapeutically effective amounts of compounds of Formula (la) or (Ib) may
25 range from approximately 0.05-50 mg per kilogram body weight of the recipient per
day; preferably about 0.3-20 mg/kg/day. Thus, for administration to a 70 kg person,
the dosage range would most preferably be about 21 mg to 1.4 g per day.
In general, compounds of this invention will be administered as
pharmaceutical compositions by any one of the following routes: oral, systemic (e.g.,
30 transdermal, intranasal or by suppository), or parenteral (e.g., intramuscular,
intravenous or subcutaneous) administration. The preferred manner of administration
is systemic using a convenient daily dosage regimen which can be adjusted according

to the degree of affliction.



WO 001 37436 103 14 April 2003 PCT/ EP99/ 09920 Capsule formnul ation The
followng ingredients are mred intimately and | oaded into a hard-shell

gel atin capsule. Quantity per 5 Ingredient capsule, ng conpoilithdpaf2Q08i s

i nvention 200 | actose, spray-dried 148 magnesi um stearate 2 10 Suspensi on
frul at iR 003138 fol l owing ingredients are mxed to form BCHEEHANE0N for
oral adm nistration. |ngredi ent Anobunt15 conpound of this inventionl.O

gf umaric aci d0.5 gsodi um chl ori de2.0 g‘mat5L)yI paraben0. 15 gpropyl

par aben0. 0S g20 granul ated sugar25.5 gsorbitol (70% sol ution)12.85 gVeegum
K (Vanderbilt Co.)1.0 gflavoring0.03S mcolorings0.5 ng25 distilled
waterg.s. to 100 I ni ectable for.mdl ation,The fallow ng.ingredients are
mxed o form an IHBRELAr et Oy drcoa e PR e e of

t hi s i nvent ilguids@utosoel supasrinaseitdbld foe nelsdizatiomn) wilh 4efds@. fRopdllahksl ( 1
N) or NaCOH (I .S. .to suyitabl e pH wat istilled . sterile) g.s. to 20
o " 1 mpr bl 65t f ook Bty BRuE Blesb B HrEGuBRER BRI at  on The
fol | owi ng i ngseditehivithanierospheds imadé of muerials podoasgelatiar dextan] allagdnngr edi ent
Amount _conpound of this invention 10 - a-phosphat i dyl, chpjine .150

ert - bit anoPBRTHR T EgiesbhaiFy e faneamark SR ed BFsr FachpEmring nact
Reconst i t ut dn$ufflatdadpvice B¢ 4 Predsutized2&d6d abnristes Abdakirion riaAs@FBuchiage can

be reduced by sanjcation ,Exanp|le,19 |sol at,ion and Preparation of .
Procol | agen FPNBRUE SiERIdE BERSR It §stt A5A9RH PP nGRsEse AR SHTARIE FRRTRION he

HT-1080 Vectgfthérmyinky deelshagen C Protei nase (PCP, al so known as Bone
Mor phogeneti c Prgﬁiei n-1 é)r .BMP-1 ) wag cl oned f& m ?)yhu n fibrobl ast cDNA
library (Stratagerecti¥epdmingfrtionpay 28 5OMR 353 FHEWNBYY BCR based on

the regort edegpifdt@qtdedee@@ﬂuepS?éMBﬁbé,reaJdiMabsﬁQS&ﬂyrngh fBelcelnilsy liftng -
M tsock) 20 I_f

.. ~Nhitters, ., Kriz, R Hewi ck, R M, and ~Nanb,
E A ( 1989)° di% éafolwwﬁwféﬁﬁowm%ﬁ“é%fe\sﬁiqvaﬂtw‘gsfucw@éagnmrv| Pl )

using Taq pgt hay Boes IR réquikithBREe of penetration enhancers as additives. Devices and
GCGCGCGGTA GCAT ; GCC ] .
GCTGCTGCTW OF Mg aLe §§cr1bed in U.S. Patent No.

CTTGCCCGACTACH AT (4 TGHFG 4 P58 drfd (NG Batdnt(Md. 1308 4 KOS iARBY SLstembbr D, »
Wlsonville, OR)) and the ‘3" reverse strand priner
CCGCTETAGCCTCAR T GEGGGGEGTCCGGTTTCTTTTCTGCACT CGGAAT

Lastly, compounds may be systemically administered by transdermal delivery,

which typically involves placing the drug on the surface of the skin and allowing it to
permeate through the skin. Transdermal delivery devices employ a structure such as
an adhesive patch or the like that serves as a reservoir for the drug and brings the drug

20 into diffusive contact with the skin. In one general typ, the structure is a three
dimensionally stable matrix known as a monolithic matrix. Such matrices are
described in more detail in U.S. Patent Nos. 5,804,214, 5,149,538 and 4,956,171 which
describe matrices made of polymers and copolymers of acrylic latexes, acrylic esters,
methacrylic esters and vinyl acetates.

25 The choice of formulation depends on various factors such as the mode of drug
administration (e.g., for oral administration, formulations in the form of tablets, pills
or capsules are preferred) and the bioavailability of the drug substance. Recently,
pharmaceutical formulations have been developed especially for drugs that show poor
bioavailability based upon the principle that bioavailability can be increased by

30 increasil;g the surface area i.e., decreasing particle size. For example, U.S. Pat. No.
4,107,288 describes a pharmaceutical formulation having particles in the size range
from 10 to 1,000 nm in which the active material is supported on a crosslinked matrix

of macromolecules. U.S. Pat. No. 5,145,684 describes the production of a



TTGAGCTGGTG (SEQ ID NO:2) (G bco) to yield the entire full-1length

nucl eoti de encodi ng the signal sequence) propeptide, catal ytic domain, and
all 30 G-terminal dommins to the natural translation terninal46énriisd008. The
PCR product was purified by gel electrophoresis using the ~h'izard DNA
Purifi cWO®R7K6t (Promega, Madison, W) and ligated di re®ONERI08920he
mammal'i an expressi on vector pCR3. i (invitrogen, Carlsbad, CA by the TA
cl oni ng 14 April 2003 WO 001 37436 PCT/ EP99/ 09920 10~ net hod. Ligated
product was used to transformE toll st¥ain TOP1OF {Invitrogen, Carl sbad,
CA) by a standard heat-shock nethod, and transfornmants were sel ected by

restriction analysis of purified plasmd using the epzynes HindlI|I and
BanHl . Tr aRBa@acawical faaaulatignip avhich e dang substapeqis pylvsFized\kq Banamdmtidiesed f or
sequenci ng(43}438 mm?&zemfaocﬁhﬁmn4hﬁﬁkse§y§émurfﬁw@n@hm@sm\&qh@n sel ected -
t hat) when conﬁ'l ned ;o ed the entite am no aci guence identical to
the one prdipeseh ‘“W‘% Frsglivgp tcng“eTﬁéa&weev%ﬁh&gn\»&tm@ebwl by by
restricti Oﬂ?rﬁl&;\myhhfh @w\ﬁmhﬁbr ) which cleaved at a naturally occurring
internal site, EcoRV, which cleaved at the junction of the insert ~ 10
and vector. The éﬁé@@@gswwmﬁ@@pw@ fip perpatledicomper b oRionmaai B opCR3. | .
The resul timpg; rﬁ%ﬁﬁx’h‘dﬁ&n GRRGRIAR ok BhafALdLEARIL A BRIURTGEN dent i cal 1O
that reported Wzne~ et ) excepti on ilent nutations
in the si gﬁa¢eps@ém@ww9ntgmmoattom hdpdsintnlsmtsorsgnédg n@tadwmiy affedtr om t he
transl atio T | ;s\ s 15
anplified Fhétgkﬁkg{tfé%qgggﬁé lluglgo usi néﬂ ﬁ?)odr%( h%ﬁgggchiég]%a\ggr aphy
(Maxi Prep bohnpsedid hqmd(geagenlus) Wallreﬁmcslse atan aseasal cognpasti@p)gasebuansf ect i on

of -10805)55119 iﬁglf,g&rg a'i/}i‘i?abéﬁ Fﬁclnqghe pne The human fibrosarcoma

| i ne HT-10 ~*as own I n ose ‘DEEM ( DVEM HG
suppl ement ed wi Boli ph@fmmamcalmmxmsm deetsalrcfbgdlumesfe}mgitl(ceﬂe, Bsein 100

nm cul ture e C ected
with 2 p, S&er 8!}0%1%595& aq{]eralg%l Egsr} P@Ik {ﬂﬁ&sggt am#g?%%rre%? r%gTsoan'ﬂPpoe? %g%'am' ne
(G bco, Begllyretsdlamomtearmtesmdum f:hleedmshmdrsiurﬁ;tnam aadtthahké.cbiqard andwer e

el oot on fegpsG GRS B el A ieR L Aol SRR RAER . NG
pl atle, rephad eatidus oll2-indhdingitixse of actdolgmmvxmlum ivegetabié bugmithetiawtigindual

stabl e col gni r ne esisian Per ki n- El mer)
Foster G tQ (Egsnw% il ?o&[)ga% mfjmlﬁ)geraﬁq\; ?AR} o%l t?. Fpéfer]{eacﬁmfl(cﬁ rkt he 5
pri ner GAW@EEDA@&HWEU@SE@MMMa@) <élﬁ?&r; kqutEbsrdexteresami City)
CA), the 3l Lyyerse strand prinmer TTCCTGGAACTGCAGCTTTGA 30 (SEQ I D NO: 4)
(Per ki n- El REr) > Fost er Cty, CA)) and the reverse strand probe

TGCCGTCTGAGATCC&@A@@&E&:gaseﬁﬁ@ boudddtSHispPse hicompbumed df this stveintien iri ne,

HT- 1.0801hPCP- 2 vas osen_h t he hi ghest, PCP X ssjon | evel
A et i it SR ARt Rt Pl ene Hirdshdliben A ASRIOY, (ove
of the HT-1080/ KD?EFsﬁ&alsltpbhmdceml@cai/\ercqnémansd érerrefdrmolaBNENhHCalesch]idderrent ed
with 5 % Hl - EBS. and,

no G4 . wer.e frozen at
- 70 C over Ht SRFMEPHS 'ﬁ?f?&%“ FETES %‘edﬁ’dd% F%‘é'\é&v%%iséfﬁfwgﬁqgong term
st or age. R@@tﬁ;ﬁhy,zled:ddTIQQDBOI hPCP- 23 were mai nt a| ned i n DVEM HG
suppl emented w 10 % BS and 18 for_ no. nor n 7
paggages. Expr eﬂFBWO&Pt F%‘Ppﬂ‘é?‘gg’s{)g\wlagg?f’rciagaa%ﬂf’tw tﬁ%bfqgf"’i“ﬁﬁ and
gr ogosngAAI-ffg/I@nyEPB?ﬁ%e @lﬁll?d&iﬂ thehtt. Typrally, ¢ied ﬂo&ggﬁtxfﬁ@&hggoﬂﬂa&t ?81 afa Faljcon_)
In tl co) ser r.e ium or r rpoaucti on
of POP |1 HPEGBOCEIY & i besirroR Rt 01 1548 vidh ot o FARBPBRACAITE P? bduce
PCP were adaqdesh th@t(galqwmﬂlaﬁbks,ﬂﬁmtt@malaﬂc@mxhg/EM @ieﬂbmdlﬁlbﬂco)
suppl enment eg with 5% f et al %rlg% s]ergm and 4 418 {(: . The
cul ture waBNAERIEUHGRLERCRICRSY. gblytBe gpmpay apasw@'e%aé el Ui cal |y
bat ch si zegp 9l Repret@itftivePherrRdRAHES tormIibdstenthnifeh lofRpRsnt(r eached
4-6 x 105 cells|nl. the culture fluid was col l ected and filtered t hrough

0.2 ¥ m neﬁﬁfraH‘ésfla)ert(B%)ﬁ&t‘ik\?@de‘f‘ﬁéa’é’@hlgcul ture was perfused with fresh
nmedia at the rate of 0.8 to 1.0 culture volune/day. The density of the
perfused cultures reached 1-2.5 x 106 cells/m and were maintained up to
two weeks with continuous harvests. ?0



Purification of PCP from HT1080 Cells A colum packed with Dyematrex Cel
Geen A (MIIlipore, Bedford, MA) was equilibrated agai nst 50 nM HEPES)
pH7.2) contai ning 6mV CaCl ~ and 0.3M NaCl. After the HT1080 tefpril2dP3ure
fluid was | oaded) the colum was washed with 10 25 col um vol unes of the
equi | i bW 90T43uf fer containing 1.0 M NaCl. PCP was el ut &FMEEN/08BOM HEPES
pH 7.2 containing 3 MNaCl, 2 Murea and 6 nM CaCh. Eluate fractions were
pool ed and concentrated to 150-20U mi aslgd di al yzed against 4.0 liters of 50
mM HEPES, 6 nM CaCl~) pH 7.2 overnight.””"The material ~~~as then centrifuged
at 5,000 g for 15 mnutes to renove precipitates. The PCP containing sanple
were stored 30 at -2U C until ready %ﬁ,ﬁ% her processing. The PCP
cont ai ni ng sanple was thawed and di E h ~0 mM HEPES pH 7.2 cont ai ni ng
Apri | 20030 00137436 B ?%j%%%‘?‘%%‘“%"?’é" e P e oaeet ol e b7
ri . e ~as adjusted to b.
with 2 N kkhe.affr‘ﬁén?ﬁedfeéflh“g rengAn %Pfacrlf%ﬁhsd’rf#%flbwﬁn%O@ﬁ%ewbﬁvl#i | ter
to renove aAgybdoRsidBiedat BmitiiY the RESGRUTE PReNESn, baehedrélpdePeignt 0 a col um
packed with %Sepharose Hi 9h' Frf?;,:for nce (Pharnmacia, Piscataway) N)) which
had Been eBusirathiesndderirientay ES pH 6.7 containing 6 mv CaCh 5 and
U 15 M NaCl. The PCP was not retained in the colum and was therefore in
the flow through fractions. The PCP was concentrated to 1 nglm and used
for screening. Production of PCP in @ﬂ&'&gﬁlﬁi la Cells Drosophila cells which
had been tr ) 4 . ek O bi .a
R e B o ey e

typi cal batch ‘vol unme of Iters in 'SF900 Il SF médi um

tenperature was nai ntwiopEdpminobd-mewlbutyramideclabledd Conpd-§n at 30%
Periodically the cells were fed a co oconsisting of glutam ne, |ipids
and yeastol ate. Wen cell densities r ed) 30- SO x 106 cells/m)
supernatants were harvested by centr &y oon and concentrated by
ultrafiltration using a 30 Kd rgne. 1~ Purification of PCP from Culture
Fluid from Drosophila Cells CultagenNluid fr the drosophila cells was
concentrated 8 fold and t heHPeNadjlist €804 :QMé f necessary. The
culture fluid was centrifuged at 2800 g for m nutes and filtered through
0.4510-mfilters. The culture fluid was then | oaded onto ?0 col utms packed
wi th carboggpgul fone packing material (J. T. Baker/Mallinckrodt,

6 M Ch —. *pH P B RS BPAE T DB 0 B CRt AP (e ASRE G AN
col um vol pgesmef) wdiestieidiih dby ditdediyiforhbfiide (B0 al)eBeiyPbRinfide (4132 el ut ed
with a gradient of 0.1t .0 NaCl .in 9 colum vol unes, Fractions that
had PCP acPilvP£30 W@Bé"aﬁég‘ﬁ%’d‘“fj%e feaftf%mﬁéfemﬁsismre%fwmghrhﬁhqdeﬁie@ﬂut ed
of f tshe capRQXcamdiansh Selrotdtevipsratarade thomntiGuawky gisdivetin @RithyReen A
e e s A ARGl L e

, pH ! . *t hen
washed wi t Qribd8ves GibghbsairA bulfife N4l dokertEAEPIOHIVEIN Y carbBhi MRElider Ot ei ns
were 30 eluted with ~Q mv] HEPES) pH 7.4) 3 M NaCl, 2 urea, 6 mM CaCl ~.

The el uti oRenyabseteRdY Hane ¥istqusodd and di al y- ~ed agai nst 50 nmM HEPES, pH 7.4
contai ni ngsRp3d M NaCl, 6 nmM CaCl ~. The preparation was centrifuged at 3000
g for 10 mnutes., Brij 35 14 @orij 2003 WO 001 37436 | os PCT/ EP99/ 09920
(Si gtfh, Madi sonN-Ter-bytogaerbenbd-vaine RENpRF 14048t 0-£dmelkyasgissolved in
concent r at b fix Qe & (PubBacelilhdd BhE PRARARENRRIeY $SFmILA 19586 drdChe

reaction mixture was heated at 50-60 °C. After 6 h, the reaction mixture was

concentrated to give D-valine benzyl ester trifluoroacetic acid salt (156.8 g) as a viscous
oil which was converted to the free amine just prior to use.
25 Step 3
1 N Sodium hydroxide (80 mL) was added to a solution of D-valine benzyl ester
trifluoroacetic acid salt (10 g, 31.1 mmol) in methylene chloride (80 mL) and the

reaction mixture was stirred until all the starting material was converted to the free



Exanpl e 20 Isolation of Coll aaenase enzynes The catal yrtic domain of human
col | agenase-1 was expressed as a fusion protein with ubiquitin in E. Coli
as described in Gehring, EER et al.) J. Biol. Chem, 270) 2247Apri(200395) .

After pwdbisRsd on of the fusion protein, the coll agenasepa_:Tmmmgyiq c
domain was released by treatnment with 1 M of am nophenyl nercuric acetate

(APMAY for 1 hour 10 at 37 C and then purified by zinc chel ate

chromat ography. Human col | agenase-2 andégel ati nise B were isolated in
active formfrombuffy coats as described in Mohhtiar) K A et al.,

Bi ochem stry) 29, 10620, ( 1990). The propeptide and catal ytic domain
portion ofarhinenTheotdangphasevd collactekprdossshed with Brin€adriedasreamaphesimrmi nal
fusi on prot i

h ubi quitin, te |f,|cat 15t e catal ytic domain
was rel eas® aﬁya’lcicé’é‘f'ﬁ‘btﬂ’tte‘%\}otgr\vﬁ% i ‘SF)#W‘ oerstei hos R © roﬁlt, and t hen
purified IStegitnc chel ate chromat ography. Rat col |l agenase-3 was purified in
active formfrao cul t di snoot.h nmuscl e
described in Ro 9\/\“1’? ”WFTOP@{VZ‘EE ¢ LeW ‘ﬁterg e’rclﬁearﬁ‘mgﬁ §‘metl§‘§ MC%“&ZQ (
lg_8|3_5) 2]9(7%(]@!11)3769 Qﬂnﬂﬁm &bbnﬁﬁéﬁko BﬁLﬂ&ﬁﬂslaa@@m ﬁre&idxtyel,ﬂasedact i V|h ty The
ability of the oun nhi_ bi as hee pnonstrated in the
ol | ow ng FPRPORASSEInT HETSE S & Ogmomals lse i B T tonenBubes r at e.
25 Asyav A/o‘ag%rex@éawnw@wl a%éﬁeevuw&lmaha@raﬂﬁelrrwtme SrafiYl Surfel. r AdiRous
(Dabcyl - Pr.o- Tyr. Tyr

ns) (SEQ ID NO: 6 he fi nal
assay condifdreghdor gééonﬂwsﬁfb)s‘ﬁ S’GCF &‘F/I Fépéga WS §CpaK e‘11‘?%‘31NaCI) 3ro
DVBO, 30C Mefmhwydmam%n&%&{até m&mﬁmawa& Fiinte) &QF atheR¥sidih v@k@SCence
spectrosco Y, .. =33~ 30 nm Em = 490 m Th&\ | Cso Was cal cul ated from

t he 1ose r ﬁ%@%‘r’erﬁﬁﬁme B HARS to BE (R B<4 methoxys2i36-2003 WO 001 37436 109
PCT/ EP99/ OcQ&;’ahﬁbaﬁwesﬁtfénmmmﬁfs%eeﬁy(buz,Qxcdefﬂ;%Rﬁ edteC@Y)ak BbRSvd 4B

desired concentTations of the test conpound in DVSO or carrier vehicle was
mi xed wit ERRt L of approx. |Img/nm. PCP enzyne and | U~L of 0.1 mM substrate

both in 70 m\.{,kERERire She ROAALBBMSALS, lritRéhylbazdR&LEEN FAmIHR)A

tenperature for 1-2 hours and fl uorescent readings taken wth a Victor
pl ate read@ﬁth@@éwfmlﬂhen%esﬂ%@r#ﬂ 4072000040300 | anp energy, 0.1-1

seclyel 1) ﬁJ&ﬁgﬂH&ﬁ&:&%&&d@@rﬁ SRS vp'wllier@? YmA3AbEhHHRBhine (3.35

nLeu-Lys-FI'T = dinmeth anlnocounary na ei m de)

FITC = fl ur@ILeb%émmplé.m ﬁwdzeﬁa mmd@swamge kagh ¥@s added htom pl ot s of
the initi adazé!&l:%bwl)dfxg geﬁamqg@@ Sgc‘i’ﬁ‘ﬁ%%BBt TRB real@oﬁ%@dr@%k sdrPedV itro

assays usl ng native | agen as the substrate nmay al so be used and these
assays ar eovfsBight Wer@orrhtemeeatu@tamdl them flygh dremswgmphedopraptiliqaggkelumn

| nhi bi t or s¢sf pgog J tion of
Col | agen ) ° %ﬁ%@#}g%&%%ﬂmggnregfa? I%IM(@? [? Bﬂﬂylﬁ%ﬁkgyllar%ﬁ‘l}wg H{eaﬁgg I CS s

in t2Be rangd 60trm@etl(yllpeng1e2u]£cmyl)gg1m0] 3 methvlbutync acid benzyl ester (4.8 g) asa
white solid.

Step6
To a solution of 2(R)-{(3,4-methylenedioxybenzyl)-(4-methoxy-2,3,6-
trimethylbenzenesulfonyl)amino]-3-methylbutyric acid benzyl ester (4.7 g, 8.49 mmol)
25 in a 4:1 mixture of ethanol/tetrahydrofuran (40 mL) was added 10% Pd/C (0.15 g).
The reaction mixture was placed under a hydrogen balloon. After 3 h, the reaction
mixture was filtered through Celite and the Celite cake was washed with ethanol. The
filtrate was concentrated to give of 2(R)-[(3,4-methylenedioxybenzyl)-(4-methoxy-
2,3,6-trimethylbenzenesulfonyl)amino|-3-methylbutyric acid (3.9 g) as a white foam.
30 Step7
To a solution of 2(R)-[(3,4-methylenedioxybenzyl)-(4-methoxy-2,3,6- trimethyl-
benzenesulfonyl)amino]-3-methylbutyric acid (3.82 g, 8.24 mmol) in dry methylene
chloride (20 mL) was added oxalyl chloride (2.2 mL, 24.72 mmol) and a drop of



Exanpl e 22 Measurenent of Col |l agenase Activity The col | agenase-1,
col | agenase-2 and col | agenase-3 inhibitory activity of conpounds of this
invention in vitro was deternined based on the hydrol ysis of 14 03

Pro-Le DPA- Al a- Arg-NH2 (SEQ I D NO: 8) (Bachem C as
descri g\élgqbﬁy%ﬁl ght) C G, et alL) FEBS Lett., 296(3): 26%@%@%& The
col | agenase enzyne was diluted with assay buffer (50 MM Tricine pH 7.5, 2U0
mv NaCl, 10 mM CaCl 2, and 0.005% Brij-33) containing 10 p.nole of above
substrate dissolved in DMSO. Compounds of the invention dissolved i n DVSO
or 25 only DVSO (control sanples) HTere added such that the final DVSO
concentr atd'u?t@tHyIfoﬂ'err@&esaM& MB&i ot mturbR@sislitel eSUERERd RARBESnRTCE.
nonitored with'a Perkin-El nmer LSSOB fl urineter using an excitation

wavel engt Fhgresdge was distplead inmmethriene clodde QML LINBYO-Rifr Sel ect ed
conpounds ufxrngm ﬁgi@%réx\%ﬁle 'SJ@‘rAQQﬁ mh?olﬁﬁhseﬁdeé{ef\?tgh ﬁ’QﬁetﬁQndl’@i’“ bition
than for the coll

nase- 1 col agenase-3 enzynes and 50-5U0 nore
sel ective mb)r“P@ﬂdﬁﬁhPéltb‘? girringayes continged feppd gyenditiea gel é]r%)dtﬂslaé‘é&dﬂase 2
enzyges. onddhdRlatdris? A3 YRANARELSBrRET, ERRGLARBROpdtlr T gy €0i ng
i nvention has been descri i n some det ai | ustration and
exanmpl e, fbrompiteptaphsd on adllgﬂlaey%mn@né@}@@cawahﬁé% qthyléwﬁqe/hseartsm ous to
one of sKigy 7 iyt $) gy be practiced
Wi t hin théwsec%mé’a%ya (téZ)a[rﬂgtélnrﬁgﬂWQﬁ%xaﬁ%eHm T %l?&éloo%gv\o 001 37436 111
Claims |. mv:ﬁudbﬂ!\gemmfonﬂﬂnmm@ﬂé)meénmm'retnmde @R BOHIN-N SO-ArZ z R (la)
PCT/ EP99/ 09920 R~ is al kyl, hal oal kyl) heteroal kyl) cycloal kyl) aryl)
aral kyl) aral kenyl) het eroaryl , heteroaral kyl ) heteroaral kenyl
het @0 ocycl yl al kyI ) cycloal kyl al kyl , ExamplgRene)-C(O 10 (where 7t is al kyl)

hal oal kyl
vl oal T, USRSy 16YShBL YL AL B TRBOSIEI ML A
het er ocycl yI het erocycl ylhhkwylbmmmdgl(Tadoﬂddoﬁmp@ldl oal koxy,

cycl oal I yl al koxy, het er oal kyl oxy, ar al kyl o&%{ or heteroaral kyl oxy), or
-C(=NR ) NHSO-R' (where R is hydrogs Kyl, and R' is alkyl,

hal oall ryl, I S cycloal kyl, cycloalk : aryl aral kyl, heteroaryl,
het eroaral kyl') or heterocyclylal kyl), Rls -CH(R' )Ar~ or -CH(R ) CH=CHAr ~
where R~' is hydrogen or allyl; d reis or heteroaryl; Ar' is
either: (i) a phenyl ring OHOHYF a?@z s

/\

I5 Step 1
To an ice-cooled solution of D-valine (50.5 g, 0.43 mol) and triethylamine (145

mLl, 1.034 mol) in a 1:1 mixture of tetrahydrofuran and water (350 mL) was added 4-
methoxybenzenesulfonyl chloride (88.2 g, 0.43 mmol). The reaction mixture was
stirred and allowed to warm to room temperature overnight. The volatile organics

20 were removed and the aqueous phase was extracted with diethyl ether. The aqueous
phase was acidified to pH 3 with 10% hydrochloric acid and the product was extracted
into ethyl acetate. The ethyl acetate layer was washed with brine, dried over
magnesium sulfate, and then concentrated to give 2(R)-(4-methoxy-
benzenesulfonylamino)-3-methylbutyric acid as a white solid (90.45 g).

25 Step 2

To a solution of 2(R)-(4-methoxybenzenesulfonylamino)-3-methylbutynic acid

(40 g, 139.2 mmol) and cesium carbonate (85.7 g, 444 mmol) in dimethylformamide
was added benzyl bromide (16.1 g, 135 mmol). The reaction mixture was stirred

overnight. The dimethylformamide was removed on the rotoevaporator and the



R R6 (a) wherein: R and R are, independently of each other, hydrogen,
al kyl, alkylthio) 25 or halo; R4 and R6 are, independently of each other,
hydr ogen, aI kyl, or halo; R is alkyl) haloal kyl, heterocycl {4 Apd|3d00Bt hi o,

aryl t h| | thio, heteroarylthio) heteroar aI kyl t hi 0) t hi o,
cycl oal | y? ?445% hi o) al koxy, 14 Aprii 2003 WO QO! 37436 %@%{3@/ 9920
11? aryl oxy, aralkoxy, het er oaryl oxy) heteroaral kyl oxy) cycl oal koxy,

cycl oal kyl al koxy, al kyl oaycarbonyl, hydsoxy) hato, cyano, carboxy, vitro,
am no, nonoal kyl am no, di al hyl am no) al kyl sul fonyl, aryl sul fonyl,

aral kyl sul fonyl ) heteroaryl sul fonyl) heteroaral kyl sul fonyl,

cycl oal kylrgsiihonyd dxseszaqh lémyaéééydz@ Wob @Ay hnd 95rmﬁfné@bvlfml (dhmé diwher e
1' is a bond, -NRa-, - or -S(On- (where nis O0to i.s _hydrogen or
al kyl) andvates; JThe WEIRIC Ph@sdﬁmyyneéfﬁdﬁ@)i washessyshep Fﬁ?%d’oh-m’ﬁ e brape. :
di substi t utipd, ﬁ%ﬁ@ﬂhas&rwé?@bi&%hlﬂ&@d Wnt%h:tlﬁ*?aﬂé?&t@’ x P50 I8 BImBineWagye n is
2 or 3 and each R and RO are, independently of each other) hydrogen or

al kyl ; or dripdiayer puenesnmasuliae erd Wﬂd@ﬁSCFiHOa?ﬁ@i”ﬁF’(d"f)e(“attached are fused to
the £2-C3 rﬁ@tﬁg n?éne@ul iHbRA- rﬁétﬂﬂbuﬂ@ﬁ‘é’c%@n%h%&teﬁk4ﬂ €8pis AWt R,
R4) R-, and R are not rogen at the same tinme; or (i11) a naphthyl ring
of for rrul szl(sbé lingpolidRj o 15 (b) wherein: R is hydrogen, alkyl, al koxy, or
hal o; and dgpis hydrogen al kyl , hal oal kyl, al kylthio, al koxy)

al kyl oxycarpbonyl, 20 ary , hydr oxy, hal o, cyano, carboxy) vitro, am no,
monoal kyl ani no, Tei2 acplkyoanf %él)drl raetlhyménsnmﬁwlfq@rvtymlaemtma ylbetyriRcidnd R

are not h h, t %H{g% ept abl e
salts, g’% 8’%5‘ [ nd ’\7?6 S,ﬂ 5)3318@ gﬂﬂ hi‘t% rrgﬁsé/ 5 2. The
comp®und dﬂn‘og)amdrl dvmethelifwrnﬁmlde(@—mla) WAy addﬁérp@msmam carborwdf(bg%g\ 4 3. The

pnonyl i aame)” rerefaiclt bl Yy Rl o Bhpieh G L s BB s 00520 113

4. The comptagvabarhtotl %Lhrrirﬁcﬁtimbyﬂiash CHmmamgrz@hy cmraes,ilidargdepIdnnlmnxsiryg of each
other, al lfgl’/d) e"f“)JfXI:ettﬁ Fiex Hes 1L elFnt éa%e BY}Q)r Qeﬂuh%l&‘clé bon%ben%yl? (4-

methoxybenzenesulfonyl)amino]-3-methylbutyric acid benzyl ester (0.965 g) which

15 was converted to N-hydroxy-2(R)-[(4-methoxycarbonylbenzyl)-(4-methoxybenzene-
sulfonyl)amino]-3-methylbutyramide by following Steps 6 and 7 in Example 1, above.

Example 3
N-Hydroxy-2(R)-[(1H-indol-5-ylmethyl)-(4-methoxybenzenesulfonyl)amino]-
20 3-methylbutyramide (Table I, Cmpd 3)

Step 1
To a solution of 5-indole carboxylic acid (5.08 g, 31.5 mmol) in a 1:1 mixture

25 of methanol/methylene chloride (40 mL) was added (trimethylsilyl)diazomethane (33
mL, 2 M solution in hexanes) in portions over 15 min. The yellow colored solution
was concentrated on the rotoevaporator to provide methyl-5-indole carboxylate as a

white powder (5.5 g).



R is alkyl) haloal kyl, alkylthio) al koxy, alkyloa~~carbonyl, arylox-~~, 5
hydr oxy, hal 0) cyano, carboxy) nitro, am no, nonoal kyl am no, dial \kgﬁ' am no,
or alkylsulfonyl: and R6 is hydrogen. ~. The conpound of C al4#ihgHE? ei n:

10 R and R __are, independently of each other, alkyl or . l.s al kyl;
and R W%’%ﬁ(’) al koxy) or halo. 6. The conpound of Ga!}%ﬁEWR@?g%n: 15

Ar’ is indol-S-yl, |-nethylindol-5-yl) 3-acetylindol-5-yl)

3propi onylindol -~-yl) 3-(2-nethyl propignyl)indol-S-yl, imdazol-~-y1,

2- met hyl benzi m dazol -5-yl) or benzim dazol-5-yl; R3, R, and R are nethyl;

and RS is nethoxy, chloro, or brono. 20 7. The conmpound of C aim 3 wherein:

Rg and R-¢ghe hydrogen; R3 and R are) independently of each other, alkyl)
an% R

or hal o; 5 is alkyl, haloal kyl, alkylthio, alkoxy, alkyloxycarbonyl,
aryl oxy, 2?5 hydedsplutinn of methdrivindeledexaxylat (4. 22 M7romakbincdyky| ani no)
di al kyl am talg A:.8.... The, f41G ad rein, R is
2l kyl . 50 fRbnile FLALS Yoy A0 < for BIG1 ARIRAAC @141 G 2 SE HERL ™ 1o
001 37436 follpwed by dimelgdamidGT| EP99109920 9. The conpound of Ciaim 8

wherei n: i S (i - ' VY| ~ ' rsy!

3pr osgi onyﬁﬁ%@?-(g%ﬁ%?’ ]343(%310}1& f:}%%éé%ﬁghwgr?ér‘{)&é?n&g%r%3| Enggggéﬁry5 yl,

2met hyl beteided dawod flgshysilica gel columprn #ridielutsd -withthylBc®Rategriex@he 65 %) tet hyl ; and
RS is met g%)(netg)tﬂ(p{{o, or bronmo. 10. The conmpound of Claim2 wherein Are is
aryl and Ar” 1s a phenyl ring of fornula (a). ' 10 11. The conpound of

d ai m 10 ket-buwxyRrbamd)iRlolap eprhoxle persdetdal yisofusedldd.cotder ) al kyl ,

al kyl t hi o%tegr% hal o; R~ is hydrogen, alkyl or halo; RS is al kyl, haloal hyl)
al kyl t hi o; oxy, al kyl oxycarbonyl) aryl oxy) 15 hydroxy, hal o, cyano,

cargoxy, nitroToadoded soRitioal(ksk @yiof thetlill @NK ydraButdRycadbomyl kiylslel-onyl ;  and
R6 is hydror%en. 12. The conpound of Caim 11 wherein: 20 Are is a phenyl
ri ng substinbgrdatey €tg. 8 mol} iwodyipsatindrefran 8 imleleas 4ddseh hydr oxy)

et hyl eneﬁii%ylﬂﬁn{m&ﬁ%}iﬁ'@ BOWL; 1.80n toluene) via syringe over 5 min. After
1.5 h, the reaction mixture was quenched by careful addition of methanol (15 mL) and
allowed to warm to room temperature over 45 min. Water (20 mL) and a saturated

15 solution of ammonium chloride(10 mL) was added with vigorous stirring and the
resultant inorganic precipitate was removed by filtration. The filtrate was condensed
on the roto-evaporator and the residue was partitioned between a 1:1 mixture of ethyl
acetate / water (160 mL). The ethyl acetate phase was washed with brine and the
aqueous phases back extracted with ethyl acetate. The organic phase was combined,

20 dried with magnesium sulfate, filtered and concentrated to provide (N-tert-
butoxycarbonyl)indole-3-methanol (7.35 g) as a semi-viscous yellow oil which was
used in the next step without further purification.

Step 4
To an ice-cooled mixture of 2(R)-(4-methoxybenzenesulfonylamino)-3-

25 methylbutyric acid benzyl ester (5 g, 13.25 mmol) [prepared as described in Example 2
above], N-tert-butoxycarbonyl-5-indole methanol (3.8 g, 14.6 mmol) and
tributylphosphine (3.6 mL, 14.6 mmol) in dry benzene (60 mL) was added [1,1’-
azodicarbonyl]dipiperidine (3.68 g, 14.6 mmol). The reaction mixture was stirred
overnight at room temperature and then chromatographed on a silica gel column

30 eluting with (5-10%) ethyl acetate/hexanes to give of 2(R)-{(N-tert-butoxy-
carbonylindol-5-ylmethyl)-(4-methoxybenzenesulfonyl)amino]-3-methylbutyric acid

benzyl ester (6.5 g) as a white foamy semi-solid.



R, and R are, independently of each other, alkyl or halo; R4 is alkyl; and
RS is al kyl, al koxy) or halo. 25 13. The corrpound of Claim 1% ?58&1 Are
i s 3, 4- et hyl enedi oxyphenyl, 3, 4-di hydroxyphenyl) or Apri

4- et how/car bonyl phenyl; R, R-, and R are nethyl; and %9 §E§ thoxy,
CTREOE; ¢

chl or o, 14. The conpound of C aim 10 wherein:

hydrogen, 14 April 2003 WD 001 37436 111 PCTI EP99109920 R and R are)
i ndependently of each other, alkyl) or fgalo; and Rs is al kyl) hal oal kyl)
al kyl t hi o, al koxI'l, al kyl oxycarbonyl, aryl oxy, hydroxy, halo, cyano,

carboxy, nitro, am no) nonoal kyl am no) di al kyl am no) or al kylsulfonyl. 5 1

~. The co und of Claim 14 wherein: Are is a phenyl ring substituted with

one or t ibstituents selected from hy drox?/ met hfll enedi oxy) or

met hoxycar bony I sohwtiorRef 2(R)-d(Nytert-butaxyaartraylisdelr kylmethylkd4y) or hal o; and

5, 4 et hy Py B Bne ol YRR BRI A id pepERE (37 f4fs' ©

car bony| pmemyl); anmrlﬁanORtetEraéld@t ) jn awdﬂyﬂ%ﬂel’CblmeiebemL)omsthed éor Dr ono.
20 15, hd Bovn Aap el TP OB ek PepnSuTinktet Tl Bd i reride 70T

phenyl ri mgs dissdloedin elh\(layetatEQBOTﬂnIe) argithe athyl adetate hymﬂ& wmhcdawnh 596 R and
are, end G0 o A hal o; R4

|s hydr Ogg&% E‘{‘r% Xat% *ﬁﬁsﬁ or {M?;&gﬁ%& d’ﬁ lélov)e KXl_s: h\a?ﬂg{te

hydr ogen. a0 c&ﬁtenﬂ'ﬂaﬁed&orgp&wmdhm fo@lnw mhdﬁw}vxtiewes chrAnmographeyllonaendhdkr is a

phenyl ri n c%iunfn? elu mv Vglﬁ? (5-100%) ethyl acetate/hexanes. This procedure gave 2(R)-

10 [( 1H-indol-5-yl-methyl)-(4-methoxybenzenesulfonyl)amino]-3-methylbutyric acid
benzyl ester (1.7 g) as a white foamy semi-solid, which was converted to 2(R)-[{1H-
indol-5-ylmethyl)-(4-methoxy-benzenesulfonyl)Jamino]-3-methylbutyric acid by
following the procedure described in Example 1, Step 6 above.

Step 6

15 To an ice-cooled solution of 2(R)-[(1H-indol-5-ylmethyl)-(4-
methoxybenzene-sulfonyl)amino}-3-methylbutyric acid (0.32 g, 0.77 mmol), O-
benzylhydroxyl amine (0.35 mL, 2.3 mmol), 1-hydroxybenzotriazole hydrate (0.118 g,
0.77 mmol), and N-methyl-morpholine (0.12 mL, 1.1 mmol) in anhydrous
dimethylformamide was added 1-( 3-dimethylaminopropyl)-3-ethyl carbodiimide

20 hydrochloride salt (0.221 g, 1.2 mmol). The reaction mixture was stirred overnight

and then concentrated. The residue was dissolved in ethyl acetate (80 mL) and washed

with 1.5% hydrochloric acid, 5% sodium bicarbonate, and brine. Crystallization from
hot CH.Cla-hexanes of the residue followed by purification of the mother liquor by
preparatory thin layer chromatography using 5% methanol/methylene chloride as the
eluant gave 2(R)-N-benzyloxy-{(1H-indol-5-ylmethyl)-(4-
methoxybenzenesulfonyl)amino]-3-methylbutyramide (0.31 g) as a tan crystalline

D
w

powder.
Step7
To a solution of 2(R)-N-benzyloxy-|(1H-indol-5-ylmethyl)-(4-
30 methoxybenzene-sulfonyl)amino]-3-methylbutyramide (0.34 g, 0.58 mmol) in a 1:1
mixture of ethanol/tetrahvdrofuran (15 mL) was added 10% Pd/C (0.075 g). The
reaction mixture was placed under hydrogen balloon. After 2.5 h, the reaction mixture

was filtered through a pad of Celite (3.0 g) and the Celite pad was washed with ethanol



14 April 2003 WO 00l 37436 PCT/ EP99/09920 116 21. The conpound of C aim 20
wherein: Ar' is a phenyl ring substituted with one or two substl 5@%

sel ected from hydroxy, nethyl enedi oxy, or methoxycarbonyl; aﬂd“qfé R
are, i NdeaR tly of each other, hydrogen, alkyl, alkylt hal o R4
is hydr ogen?qglgkyl , or halo; RS is alkyl) hal oal kyI ) al kyl{&gl;: 0) aI P 0X

al kyl oxycar bonyl , aryl oxy, hydroxy) hal o, cyano) carboxy, nitro) am no
nonoal kyl am no, diallylam no) or al kyl g8l fonyl; and 10 RE i s hydrogen. 22.
The compound of Claim2 wherein Ar' is heteroaryl and Ar' is a naphthyl
ring of formula (b). 15 23. The conpound of Caim2 wherein Ar' is aryl and
Ar2 is a naghinhyl Thé iBraoé wapfdmle@:ritbc) to gﬁe aTheseemngwun@ueﬁﬁcﬁlcﬁi wWith wherein

Ris -CH R wherein R und of Caim
24 wher ei rPfiE?ﬂ’ati' Qﬁ@é}% wmatﬁaraa gﬁﬁﬁ%ﬂfm 5%1 k@eb oFigF hgAe q( a). 26.
The COWO%@Qr&E-@RW[mﬂ%MS&lh&tW} (4%@5 )Q'b@ﬂﬂznéﬁulfonl\ﬁaﬁxlrlﬂ]eﬁ)" ring of

25 formula {a) e conpound of Claim 24 wherein Af' is het eroaryl and
Are is a ﬁ‘&%hl'lhyqyf%mﬁg 80 F@?M&“(‘B)‘d 30 28. The conpound of O aim 24
whergein Ar' is aryl and Ar'' is a naphthyl ring of formula (b). 14 April
2003 WO 0Q/ 37436 PGTI EP99/0992C~ 117 29. The compound of any one of C ains
1-28 ~~herein R is alkyl, aralkyl, EHet"é}l‘b‘él kyl) or -(al kylene)-C(O-X
where X is ﬁhﬁg& P (339?91%3&'35&?&%2 &cho‘i\rﬁé&%ﬁés&kf&@%a@rﬂh&'}@ or
het er ocycl yl he” conpoun propyl,

hydr oxymet hyl ) tert but oxyﬁe‘!’h‘}lblbuﬂihm%@)ﬁbleﬂyﬁmpzimdr oxypr opyl ,

2- am dopropyl, acetyl oaynet h~~l) benj\yd)%/ nmet hoxynet hyl , or
-(aIkerne)-C(O) X where X is 2- rldylrrethylanino,

1- al koxycar bonyl pyri di n-4-ylam no, o |1y substituted benzyl am no,
4optional ly substituted benzyl oxycar pi perazin-1-yl) 4-optionally
substituted 10 phenyl pi perazi n- 1-yl -alkoxycarbonylpigerazin 1-yi) or
4-optionally substituted hetero %/ |pera2| -yI 31. The conpound of
Claim?29 wherein R is het et or od O X where X is alkyl,
am no, nonosubstituted am no, dis stltute -n no) or 15 heterocyclyl. 32.
The conpound of C aim 31 wherein”’R ™ is nethyl sul fonyl am nonet hyl ,

phemy! sul fsgspyl ami nonmet hyl , (3-ni trophenyl )CH~SO~NHCH~

met hyl car bonyl nojret h henyl carb nyl - anmi nonet hyl, 2
20 (pyrrol-1-yl )%%91ce§kﬂaﬂly§lam028®r@ymet oxybenzefesiffonylarhino)-5-
3cyan0phemﬁécﬁﬂbﬂ@ﬁerabiarmbgmm&ﬁmj &a-azﬂi&m@bwzkﬁﬁplegméwyl

henyl bonyl t hyl ~
F4ﬁ2¥hgi;l§g Y a_m o Qyﬂ\‘h uas added N N’I_émopropyl) O-tert Cﬁhyhsourea {can be

4chl or Oph%'ﬂéﬂaﬂeﬂ Eyomélpamem@a&@médammmemm,Mﬁq@ﬁ; 86) 50,8192 1255

yl car bonyl am nomet hyl', pyridin-3-yl carbonyl am noiret hyl ,
(3, B 5tri mek ﬁo&W%‘ﬁWT) clq_g@@qmq%mnel over'45 min. The reaction mixture was

3- et hoxymﬂw@@a@@@@r@pﬂw 248 heRBlisvEd u(\pn%mamo%'(&'rt&m}&mﬁ%h )

1- (et hoxycar bonyl )g er| di n- 4-yl am nonet hyl car bonyl am nonet
Y

3- (benzyl Sxyidisrinly Bashribremaiegraphy pacs shersy] galemmusg <H9c2<9r)e/bﬁ911] et hyl ,
2- (2- (et Rl Adlia0 AR RADELT S R) - (2m&ROxylbe PRt (Hdrabik&d- 81 hy ! .

methylbutyric acid tert-butyl ester (18 g) as a white crystalline solid.
20 Step2
To a solution of 2(R)-(4-methoxybenzenesulfonylamino)-3-methylbutyric acid
tert-butyl ester (0.15 g, 0.44 mmol) and potassium carbonate (0.32 g, 2.32 mmol) in
dry dimethylformamide (15 mL) was added 3-nitro-4-methylbenzyl chloride (81.1 mg.

0.44 mmol). The reaction mixture was stirred overnight and then concentrated on the

o
(¥}

rotoevaporator. The residue was dissolved in a 1:1 ethyl acetate and brine (50 mL).
The organic phase was isolated, dried over magnesium sulfate, and concentrated to
give 2(R)-[(3-nitro-4-methylbenzyl)-(4-methoxybenzenesulfonyl)amino]-3-

methylbutyric acid tert-butyl ester (0.196 g) as a yellow viscous oil which was
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R (il) wherein R~, Rand Are are as defined in Claiml. 34. %)rrﬁ%égis of
Formula (111) ORN~- .Ar2 RO~ S02 R (11i) wherein R R afd"® e as
def nedvo9o¥@sm 1 and R' is alkyl. 10 35. Conpounds of pEcgiEptd/doets V) O R
RMO\ N~ . Ar2 SO02 R~ R, PCTI EP99109920 (1V) wherein R, R~ and Ar'' are .as
defined in daiml and Ris Hor a protecting group and R~ is a protecting
group. 15 36. A process for preparing & conmpound of C aim 1) which process
conprises: (i) reacting a conpound of formula 1: R Ar1 OY ~ N ~ S02-Ar2
R 1 14 April 2003 WO 001 37436 119 PCT/ EP99/ 09920 where R) R, Ar' and
Ar'' are am\deﬁeﬂm@d(R)n[(@hﬁ'trm&n&lﬂdll%niz,ﬁl)?y?ﬁahyﬁy—haizenesaltbﬁyDan@ilho]-3—
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v ogen. BRIIRVFEgEH (B Bns fof GoomsTaderrbe & RERpeld S bEORHG or oup,
fol | oned DYR)FEamiab-Hinctingbdnzol) € ¢imadogybenpempsulfonp)) arhi®d]-3- conpound of

Formula (la); ,or (ii) reacting a Go nd of rpmyla 3 where R and Ar''
re s demeHdbReRdid s e saveitedia nRvarare 2L (o sy n -

protect i NEi-gHeRhdebekeblestldnN ZmRQ-INmRthyibutgraid dbiafoliaiving Bitanijde agent of
formul a Aé'CI_-lR"Xo Ar' CH=CHCHR " X where Ari, R is as 10 defined in Claim
1 and X i <teBS PaRG7RGO%F-oup under al kyl ating reaction conditions, or an

al cohol of fornula Ar' CHR ' OH in thexphgrence of a coupling agent and
trial),yl phosphine foll owed rempval of the protecting groups to provide
a conpound of FofYriy&ropy= ?)'Zéefl‘(ﬂeiihﬂeﬂféthmzﬂ?'(éﬁﬁ%‘éf’ﬁ‘gg»ﬁrhe conpound of
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Step 1
To a suspension of D-serine (6.95 g, 66.1 mmol) in acetonitrile (100 mL) was

0
)
o

o oM

e

added trimethylsilyl cyanide (40 mL, 298 mmol) and the resulting solution was heated
to 80 °C. After 1 h, 4-methoxy-2,3,6-trimethylbenzenesulfonyl chloride (17.3 g, 69.4
15 mmol) was added and the heating was continued. After 12 h, the reaction mixture
was cooled to room temperature. Methanol (15 mL) was added, and the organics were
removed in vacuo. The residue was diluted with diethyl ether (300 mL) and after
) cooling the reaction mixture to 0 °C, the pH was adjusted to 8 with 6 N aqueous
sodium hydroxide solution. The organic layer was collected and the aqueous layer was
20 extracted with diethyl ether. The aqueous layer was adjusted to pH 4 and again
extracted with ethyl acetate. The combined organic extracts were dried over
magnesium sulfate and concentrated to afford 2(R)-(4-methoxy-2,3,6-
trimethylbenzene-sulfonylamino)-3-hydroxypropionic acid (20.5 g) as a brown foam
which was used without further purification.
25 Step 2
To a solution of 2(R)-(4-methoxy-2,3,6-trimethylbenzenesulfonylamino)-3-
hydroxypropionic acid (27.9 g, 87.9 mmol) in dimethylformamide (280 mL) at 0 °C,

was added potassium carbonate (72.9 g, 527 mmol) and a solution of 3,4-



(iv) optionally converting the conpound of Formula (la) prepared in Steps
(i)-(ii) above, to the corresponding free base by treatnent with a _base;
and (v) optionally separating a mxture of stereoisonmers of %%Rﬂlrﬁe d of

For mul &, Ioea)nggepar ed in Steps (i) - (iv) above, to gi vepe-rgpggbﬁm
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therapeutically effective amunt of a conpound of any one of cI ains |-32
and a pharnmaceutically acceptable exciginent. 25 3s. Conpounds of any one of
clainms 1-32 for use as therapeutically active substances. 39. Use of a
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rycl oal kylgdhk¥l fur@@l pedifitiioasubstituted am no) 15 disubstituted am no,
aryl, aral kyl, heteroaryl, heteroarallyl, heterocyclyl, heterocyclylal kyl)
hydibxy, ateRdxy, cycl oal koxy, cycl oal kyl al koxy) het er oal kyI oxy, aral kyl oxy)

or heteroaral kytgx meﬂ{ox? G(TWM))&W%%\MQW nﬁno?(% Bpighic2! |ky| )

and R' is al kyl, ha oal k cycl oal Kyl , cycl oal'kyl al ar al k
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R7 Rs (a) tq,lh@qeg.plfpmc aqd; rrxgpm y rggo@ 78 g) ' was added. After 1 h, the react:on mixture
15 was poured into saturated aqueous sodium bicarbonate (200 mL). The organic layer

was separated, dried over magnesium sulfate, and concentrated in vacuo. This residue
was chromatographed (300 g 5i0,, 15% ethyl acetate-hexanes) to afford 2(R)-(4-
methoxy-2,6-dimethylbenzenesulfonyl-amino)-3-(tetrahydropyran-2-yloxy)propionic
acid 3,4-methylenedioxybenzyl ester (41.4 g).

20 Step4

To a solution of 2(R)-(4-methoxy-2,6-dimethylbenzenesulfonyl-amino)-3-

(tetrahydropyran-2-yloxy)propionic acid 3,4-methylenedioxybenzyl ester (9.0 g, 16.8
mmol) in benzene (150 mL) at 0 °C was added 3,4-methylenedioxyphenyl methanol
(3.8 g, 25.2 mmol), tri-n-butylphosphine (5.1 g, 25.2 mmol), followed by 1,1’-

[§%)
h

[azodicarbonyl]dipiperidine (6.35 g, 25.2 mmol). The reaction mixture was allowed to
warm to room temperature over 4 h. After 16 h, the reaction mixture was diluted with
an equal volume of hexanes, cooled to 0 °C for 2 h and filtered. The residue was
chromatographed (300 g SiO3, 15% ethyl acetate-hexanes) to afford 2(R)-[(3.4-
methylenedioxybenzyl)-(4-methoxy-2,6-dimethylbenzenesulfonyl)amino]-3-

30 (tetrahydropyran-2-yloxy)propionic acid 3,4-methylenedioxybenzyl ester (10.0 g) as a

pale orange oil.
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Fast SEQ of WHAAPUSYer S iMBAE2A0% rdiERbh 3l Rhrdter PUARRAc. A i i i al
Sequence25<220><223> pcr pfimer<400> 130gcgcgcggta cccgececccge

cagcat gcccé&@@ ggccc gcctgecgetgetgetcggg 60ctgetgetge tcececgegtcec

cggceggecegct ggaf‘rt)ta%hﬁﬁgﬁ&ftﬁ%%ﬁ%ﬁ@,%g 2{212123 120e& %Héc%ég?o(fé g?@-i‘:ﬁ-t 212>

DNA<213> Artificial Sequence<220> > pcr priner ccgctc
ct ca®? gggg 2gotioegulbervenesubondianainoidasetrahydgeryyen @ Aoasriopionagude 1>7

T e
Sea uence6m¥fg@2€(>l 50amg)prifteed2 h, the reaction mixture was warmed to room
temperature and stirred for an additional 5 h. The reaction mixture was concentrated
and the residue was chromatographed (Biotage 40M; 20% to 50% ethyl acetate-
25 hexanes) to afford N-benzyloxy-2(R)-((3,4-methylenedioxybenzyl)-(4-methoxy-2,6-
dimethylbenzenesulfonyl)amino}-3-hydroxypropionamide (1.60 g).
Step 7
To a solution of N-benzyloxy-2(R)-{(3,4-methylenedioxybenzyl)-(4-methoxy-
2,6-dimethylbenzenesulfonyl)amino]-3-hydroxypropionamide (3.0 g, 5.39 mmol) in
30 argon deoxygenated 80% ethanol-tetrahydrofuran (160 mL) was added 10% Pd-C (1.3
g), and the resulting mixture was hydrogenated at atmospheric pressure for 45 min.
The reaction mixture was degassed under argon and the slurry was filtered over Celite.

The Celite cake was washed with ample 80% ethanol-methylene chloride and the
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To a solution of 1-(2-trimethylsilanylethanesulfonyl)indole-5-carboxylic aad
25 methyl ester (7.4 g, 21.9 mmol) in tetrahydrofuran (100 mL) at -78 °C was added

DIBALH® (44 mL, 1.5M, 65.5 mmol) in toluene. The reaction mixture was stirred for

45 min., at -78 °C, 10 min. at 0 °C, and 15 min. at room temperature. The reaction
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to room temperature and a voluminous white precipitate was filtered over Celite. The

biphasic mixture was extracted with ethyl acetate. The combined organic layers were

W

washed with water, dried over magnesium sulfate, and concentrated. The solid

residue was triturated with 30% diethyl ether-hexanes and filtered to afford {1-(2-

trimethyl-silanylethanesulfonyl)indol-5-ylJmethanol (6.7 g) which was used in step 6

below.

Step 4

10 To a suspension of O-tert-butyl D-serine (2.66 g, 16.5 mmol) in acetonitrile (25
mL) was added trimethylsilyl cyanide (10 mL, 74.5 mmol) and the reaction mixture
was heated to 80 °C for 1 h. 4-methoxy-2,3,6-trimethylbenzenesulfonyl chloride (4.3
g, 17.4 mmol) was added and the heating was continued. After 12 h, the reaction
mixture was cooled to room temperature and methanol (15 mL) was added. The

15 reaction mixture was concentrated in vacuo and the residue was diluted with diethyl
ether (100 mL). The reaction mixture was cooled to 0 °C, and the pH adjusted to 8
using 6 N aqueous sodium hydroxide solution. The layers were partitioned and the
aqueous layer was extracted with diethyl ether. The aqueous layer was then adjusted to
pH 4 and extracted with ethyl acetate. The combined organic extracts were dried over

20 magnesium sulfate and concentrated to afford 2(R)- 2-(4-methoxy-2,3,6-

trimethylbenzenesulfonylamino)-3-tert-butoxypropionic acid (5.1 g) as a brown foam

which was used without further purification.

Steps

To a solution of 2(R)-(4-methoxy-2,3,6-trimethylbenzenesulfonylamino)-3-
tert-butoxypropionic acid (2.79 g, 7.5 mmol) in 70% methanol/methylene chloride (50

mL) at 0 °C was added 1M trimethylsilyldiazomethane in hexanes (22.5 mL, 23 mmol).

D
n

After 45 min., the reaction mixture was concentrated and chromatographed using
preparative chromatography (9% ethyl acetate-hexanes) to afford 2(R)-(4-methoxy-
2,3,6-trimethyl-benzenesulfonylamino)-3-tert-butoxypropionic acid methyl ester (2.4
30 g).
Step 6
To a solution of 2(R)-(4-methoxy-2,3,6-trimethylbenzenesulfonylamino)-3-
tert-butoxypropionic acid methyl ester (1.1 g, 2.84 mmol) in benzene (50 mL) at 0°C
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trimethylsilylethanesulfonyl)indol-5-ylmethyl}amino}-3-tert-butoxypropionic acid
methyl ester (1.63 g, 2.55 mmol) in tetrahydrofuran (50 mL) was added 1M
tetrabutylammonium fluoride (6.4 mL, 6.4 mmol) in tetrahydrofuran, and the mixture

15 heated to 40 °C. After 1 h, the reaction mixture was partitioned between ethyl acetate
and 1M hydrochloric acid. The ethyl acetate layer was separated, dried over
magnesium sulfate, and concentrated. The residue was purified by preparative
chromatography (20% ethyl acetate-hexanes), to afford 2(R)-{(4-methoxy-2,3,6-
trimethylbenzenesulfonyl)-[1H-indol-5-ylmethyl]amino}-3-tert-butoxypropionic acid

20 methyl ester (1 g) which was taken directly into the next reaction.
Step 8

To a solution of 2(R)-{(4-methoxy-2,3,6-trimethylbenzenesulfony!)-{ 1H-

indol-5-ylmethyl}amino}-3-tert-butoxypropionic acid methyl ester (1.0 g, 1.94 mmol)
in 50% methanol/tetrahydrofuran (10 mL) was added a solution of LiIOH.H-O (160

25 mg, 3.88 mmol) in water (1 mL). The reaction mixture was heated to 40 °C for 12 h
and an additional amount of LIOH.H>0 (160 mg, 3.88 mmol) in water (1 mL) was
added. Afier 3 h, the aqueous solution was acidified to pH 3 using 2 N aqueous
hydrochloric acid and the product was extracted into ethyl acetate. The combined
ethyl acetate layers were dried over magnesium sulfate and concentrated to afford

30 2(R)-[{(1H-indol-5-ylmethyl)-(4-methoxy-2,3,6-trimethylbenzene-sulfonyl)amino]-3-
tert-butoxypropionic acid (0.90 g).
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10 2(R)-N-benzyloxy-[(1H-indol-5-ylmethyl)- (4-methoxy-2,3,6-

trimethylbenzenesulfonyl)amino]- 3-tert-butoxypropionamide (0.85 g).
Step 10

To a solution of 2(R)-N-benzyloxy-((1H-indol-5-ylmethyl)-(4-methoxy-2,3,6-
trimethylbenzenesulfonyl)amino]- 3-tert-butoxypropionamide (0.80 g, 1.32 mmol)

15 dissolved in argon deoxygenated 80% ethanol-tetrahydrofuran (100 mL) was added
10% Pd-C (0.4 g), and the resulting mixture was hydrogenated at atmospheric
pressure for 60 min. The reaction mixture was degassed under argon, and the slurry
was filtered over Celite. The Celite cake was washed with 80% ethanol-methylene
chloride, and the filtrate was concentrated. The crude mixture was dissolved in ethyl

20 acetate (5 mL) and slowly added to a rapidly stirring hexanes (300 mL) to produce a
precipitate which was filtered and dried (50 °C; 1 torr) to afford N-hydroxy-2(R)-
[(1H-indol-5-ylmethyl)-(4-methoxy-2,3,6-trimethylbenzenesulfonyl)amino]-3-terz-
butoxypropionamide as a white powder (500 mg).

Proceeding as described in Example 7 above, but substituting [1-(2-

25 trimethylsilanyl-ethanesulfonyl)-1H-indol-5-yl|methanol with 3,4-

(methylenedioxy)phenyl methanol, gave 2(R)- [(3,4-methylenedioxybenzyl)-(4-

methoxy-2,3,6-trimethyl-benzenesulfonyl)amino]-3-tert-butoxypropionamide.

Example 8
30 N-hydroxy-2(R)-2-{(1H-indol-5-ylmethyl)-(4-methoxy-2,5-
dimethylbenzenesulfonyl)-
amino]-3-methylbutyramide (Table 1, Cmpd 145)
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Step 1
To a solution of 1H-indole-5-carboxylic acid methyl ester (16.8 g, 95.9 mmol)
5 in dry acetonitrile (150 mL) was added tert-butoxycarbonyl anhydride (22 g, 100.8

mmol) followed by 4-dimethylaminopyridine (0.58 g, 4.75 mmol). The reaction
mixture was stirred for 3 h, then concentrated and chromatographed (300 g SiO», 5%
ethyl acetate-hexanes) to afford N-tert-butoxycarbonylindole-5-carboxylic acid methyl
ester (23.6 g) as a colorless oil.
10 Step2
To a solution of N-tert-butoxycarbonylindole-5-carboxylic acid methyl ester
(23.6 g, 85.7 mmol) in dry tetrahydrofuran (225 mL) at -78 °C was added 1.5 M
DIBALH in toluene (171 mL, 257 mmol). After 2 h, the reaction mixture was
quenched by the slow addition of methanol (45 mL), water (60 mL), and saturated
15 aqueous NH4Cl (30 mL). The cold bath was removed and after stirring for an
additional 1 h, the reaction mixture was filtered over Celite. The Celite cake was
washed with tetrahydrofuran and the filtrate was concentrated to remove the more
volatile tetrahydrofuran. The biphasic mixture was extracted with ethyl acetate. The
combined organic layers were washed with water and the aqueous layer back extracted
20 with ethyl acetate. The combined organic layers were washed with brine, dried over
magnesium sulfate, and concentrated to afford N-tert-butoxycarbonylindol-5-yl
methanol (21.2 g).
Step3
To a solution of N-tert-butoxycarbonylindol-5-yl methanol (2.56 g, 10.35
mmol) in dry methylene chloride (60 mL) was added manganese oxide (9 g, 103.5

12
W

mmol). The reaction mixture was stirred for 3 h at room temperature and then heated
at reflux. After 3 h, the heterogeneous slurry was filtered through Celite and

concentrated to afford N-tert-butoxycarbonyl-5-formylindole (2.5 g).
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dry methylene chloride (30 mL) was added N-tert- butoxycarbonyl 5-formylindole (2.5
g, 10.21 mmol) and sodium triacetoxyborohvdride (3.24 g, 15.29 mmol). The reaction
5 mixture was stirred for 15 h and then quenched with saturated aqueous sodium
bicarbonate. The aqueous laver separated and extracted with methylene chloride. The
combined methylene chloride layers were washed with brine, dried over magnesium
sulfate, and concentrated. The residue was chromatographed (Biotage 40M column,
10% ethyl acetate-hexanes) to afford 2(R)-{(N-tert-butoxycarbonylindol-5-yl)amino]-
10 3-methylbutyramide O-benzyl ester (3.32 g) as a colorless oil.
Step 5
To a solution of 2(R)-( N-tert-butoxycarbonylindol-5-yl)amino}-3-
methylbutyramide O-benzyl ester (2.34 g, 5.36 mmol) in acetonitrile (15 mL) was
added trimethylsilylcyanide (2.14 mL, 16.1 mmol). After 1 h, 4-methoxy-2,5-

15 dimethylbenzenesulfonyl chloride (3.18 g, 10.69 mmol) was added and the reaction
mixture was heated to 70 °C for 16 h. The reaction mixture was cooled to room
temperature. Methanol (15 mL) was then added, and the reaction mixture was
concentrated in vacuo. The residue was chromatographed (Biotage 40M column, 10%
ethyl acetate-hexanes) to afford 2(R)-[( N -tert-butoxycarbonylindol-5-yl)-(4-

20 methoxy-2,5-dimethylbenzenesulfonyl)amino]-3-methylbutyramide O-benzyl ester
(1.56 g) as a colorless oil.

Step 6
To a solution of 2(R)- [( N-tert-butoxycarbonylindol-5-yl)-(4-methoxy-2,5-
dimethyl-benzenesulfonyl}amino]-3-methylbutyramide O-benzyl ester (0.45 g, 0.71

25 mmol) at 0 °C in methylene chloride (10 mL) was added trifluoroacetic acid (2.5 mL).
The reaction mixture was stirred 40 min., then warmed to room temperature and
stirred for additional 2 h. The reaction mixture was diluted with ethyl acetate. This
organic layer was separated and washed with saturated aqueous sodium bicarbonate,
dried over magnesium sulfate, and concentrated. The residue was chromatographed

30 (Biotage 40M column, 20% ethyl acetate-hexanes) to afford 2(R)-{(1H-indol-5-yl)-(4-
methoxy-2,5-dimethyl-benzenesulfonyl)amino]-3-methylbutyramide O-benzyl ester
(0.28 g) as a colorless oil.
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30

dimethylbenzenesulfonyl)-amino]-3-methylbutyramide O-benzyl ester (1.1 g, 2.06
mmol) in argon deoxygenated 50% ethanol/ tetrahydrofuran (30 mL) was added 10%
Pd/C (0.6 g), and the resulting mixture was hydrogenated at atmospheric pressure.
After 1.5 h, the reaction mixture was degassed under argon and the slurry was filtered
over Celite. The Celite cake was washed with ample 80% ethanol/methylene chloride.
The filtrate was concentrated and azeotroped with tetrahydrofuran to give 2(R)-[(1H-
indol-5-yl)-(4-methoxy-2,5-dimethylbenzenesulfonyl)-amino]-3-methylbutyric acid
(1.014 g), which was used in the next step without further purification.
Step 8

To an ice cooled solution of 2(R)-{(1H-indol-5-yl)-(4-methoxy-2,5-dimethyl-
benzenesulfonyl)amino]-3-methylbutyric acid in dimethylformamide (20 mL) was
added 1-hydroxybenzotriazole monohydrate (384 mg, 2.51 mmol) , O-
benzylhydroxylamine (844 mg, 6.85 mmol), N-methylmorpholine (462 mg, 4.57
mmol), and 1-(dimethylaminopropyl)-3-ethylcarbodiimide (1.31 g, 6.85 mmol). The
reaction mixture was warmed to room temperature. After 16 h, the reaction mixture
was partitioned between ethyl acetate (300 mL) and 1.5% aqueous hydrochloric acid
(50 mL). The ethyl acetate layer was washed with saturated aqueous sodium
bicarbonate, dried over magnesium sulfate and concentrated. The residue was
chromatographed (Biotage 40M column, 50% EtOAc-Hexanes) to afford N-
benzyloxy-2-{(1H-indol-5-ylmethyl)-(4-methoxy-2,5-
dimethylbenzenesulfonyl)amino]-3-methyl-butyramidehydroxamate (0.61 g).
Step 9

To a solution of N-benzyloxy-2-[(1H-indol-5-ylmethyl)-(4-methoxy-2,5-
dimethylbenzenesulfonyl)amino}-3-methyl-butyramidehydroxamate (0.61 g, 1.1
mmol) in argon deoxygenated 50% ethanol/ tetrahydrofuran mixture (20 mL) was
added 10% Pd-C (600 mg). The resulting reaction mixture was hydrogenated at
atmospheric pressure for 2 h. The reaction mixture was degassed under argon and the
slurry was filtered over Celite. The Celite cake was washed with ample 80%
ethanol/methylene chloride mixture and the filtrate was concentrated. The crude
mixture was dissolved in ethyl acetate (1 mL). This solution was slowly added a

rapidly stirring hexanes (100 mL) to produce a precipitate. The precipitate was filtered
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N-hvdroxy-2(R)-2-[(3,4-methyvlenedioxvbenzyl)- (4-methoxy-2,6-dimethylbenzene-
sulfonyl)amino]-3-methylbutyramide (Table I, Cmpd 40)
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Step1
To a solution of D-valine benzyl ester free base (12.92 g, 62 mmol) in dry
methylene chloride (120 mL) was added 3,4-(methylenedioxy)phenyl methanol (9.45
g, 62 mmol) and sodium triacetoxyborohydride (18.50 g, 86.8 mmol). After 15 h, the
13 reaction mixture was quenched with saturated aqueous sodium bicarbonate (120 mL)
and the aqueous layer was separated and extracted with methylene chloride. The
combined methylene chloride layers were washed with brine, dried over magnesium
sulfate, and concentrated. The residue was chromatographed (300 g SiO», 5% ethyl
acetate-hexanes) to afford 2(R)-(3,4-methylenedioxy-benzylamino)-3-methylbutyric
20 acid benzyl ester (18 g) as a colorless oil.
Step2
To a solution of 2(R)-(3,4-methylenedioxybenzylamino)-3-methylbutyric acid
benzyl ester (3.0 g, 8.79 mmol) in acetonitrile (15 mL) was added trimethylsilyl cyanide
(3.5 mL, 26.3 mmol). The reaction mixture was heated to 80 °C. After 1 h, 4-
25 methoxy-2,6-dimethylbenzenesulfonyl chloride (3.14 g, 10.55 mmol) was added and
heating was continued. After 36 h, the reaction mixture was cooled to room
temperature. Methanol was added (15 mL), and the solution was concentrated in

vacuo. The residue was chromatographed (Biotage 40M column, 10% ethyl acetate-
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Step 1
To an ice-cooled solution of 2(R)-(4-methoxybenzenesulfonvlamino)-3-

methylbutyric acid (7.0 g, 21.25 mmol) in dry methylene chloride was added N,N'-
diisopropyl-O-tert-butylisourea (12.1 mL, 3.5M) via addition funnel over 45 min.
5 The reaction mixture was maintained at 0 °C for 2 h and then allowed to warm to

room temperature overnight. The reaction mixture was loaded onto a flash silica gel
column and eluted with ethvl acetate/ hexane (5 %) to give 2(R)-(4-
methoxybenzenesulfonylamino)-3-methylbutyric acid tert-butyl ester (7.02 g) asa
white crystalline solid.

10 Step2

To a mixture of 4-amino-3-nitrobenzoic acid (10 g, 54.9 mmol) and

trimethylsilyl cyanide (20.6 mL, 3 equiv.) in dry acetonitrile (120 mL) was added o-
phthaloyl-
dichloride (7.9 mL, 54.9 mmol) and the material was heated to reflux. After 8 h, an

15 additional amount of o-phthaloyl dichloride (1 mL, 6.94 mmol) was added. After 16 h,
the reaction mixture was cooled to room temperature and ethyl acetate (100 mL) was
added. The organic layer was separated and washed consecutively with equal volumes
of 5% hydrochloric acid and then brine. The aqueous phases were back extracted with
ethyl acetate (150 mL). The residue was crystallized from hot ethyl acetate/hexane to

20 give 3-nitro-4-(aminophthaloyl)benzoic acid (5.85 g) as a crystalline brown solid.
Step 3

To a mixture of 3-nitro-4-(aminophthaloyl)benzoic acid (5.85 g, 18.74 mmol)

and diisopropylethylamine (3.9 mlL, 22.49 mmol) in tetrahydrofuran (120 mL) was
added benzotriazol-1-yloxy-tris-(dimethylamino)phosphonium hexafluorophosphate

25 (9.95 g, 22.49 mmol). The material was stirred for 5 min. Sodium borohydride (744
mg, 19.7 mmol) was added in three portions over 5 min. and the reaction mixture was
stirred for 0.5 h. Ethyl acetate (100 mL) was added and the organic phase was washed
consecutively with equal volumes of 5 % hydrochloric acid, 5 % sodium bicarbonate,
and brine and back extracted with ethyl acetate (150 mL). The organic phase was

30 condensed on the rotoevaporator and the residue was purified by flash silica gel
chromatography using ethyl acetate/ hexane (50 %) as eluant, to provide 3-nitro-4-

(aminophthaloyl)benzyl alcohol as a yellow solid (4.61 g).
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Step 4
To a mixture of 2(R)-(4-methoxybenzenesulfonylamino)-3-methylbutyric acid

tert-butyl ester (1.91 g, 5.6 mmol), 3-nitro-4-(aminophthaloyl)benzyl alcohol (1.75 g,
5.87 mmol) and tributylphophine (1.5 mL, 5.87 mmol) in dry benzene (40 mL) was
5 added (1,1’-azo-dicarbonyl)dipiperidine (1.48 g, 5.87 mmol). The reaction mixture
was stirred overnight and then loaded onto a flash silica gel column. The column was
eluted with ethyl acetate / hexane (5 -15 %) to give 2(R)-{{(3-nitro-4-
(aminophthaloyl)benzyl]-(4-methoxybenzenesulfonyl)-amino}-3-methylbutyric acid
tert-butyl ester (437 mg).
10 Step 5
To a solution of 2(R)-{{(3-nitro-(4-aminophthaloyl)benzyl]-(4-
methoxybenzene-sulfonyl)amino}-3-methylbutyric acid tert-butyl ester (420 mg, 0.673
mmol) in ethanol / tetrahydrofuran (15 mL of 1:1 ratio) was added 10 % Pd/C (40
mg). The reaction mixture was placed under a hydrogen balloon and stirred for 4 h.
15 The reaction mixture was filtered through a short plug of Celite (2 g, on a sintered
glass funnel) and washed well with ethanol (100 mL). The filtrate was concentrated to
give 2(R)-{[(3-amino-(4-aminophthaloyl)benzyl}- (4-
methoxybenzenesulfonyl)amino}-3-methylbutyric acid tert-butyl ester (375 mg).
Step 6
20 To a solution of 2(R)-{[(3-amino-4-(aminophthaloyl)benzyl}-(4-
methoxybenzene-sulfonyl)amino}-3-methylbutyric acid tert-butyl ester (370 mg, 0.623
) mmol) in methanol / methylene chloride (12 mL, ratio of 1:1) is added hydrazine (0.39
mL, 20 equiv.). The reaction mixture was stirred for 16 h. The reaction mixture was
filtered and the filtrate concentrated on a rotoevaporator. A residue was filtered and
25 the filtrate was again concentrated on the roto-evaporator to provide 2(R)-{[(3,4-
diamino)benzyl]-(4-methoxy-benzenesulfonyl)amino}-3-methylbutyric acid tert-butyl
ester (288 mg).
Step 7
To a mixture of 2(R)-{[(3,4-diamino)benzyl}-(4-
30 methoxybenzenesulfonyl)amino}-3-methylbutyric acid tert-butyl ester (90 mg, 0.194
mmol) and trimethyl orthoformate (0.022 mL, 1.05 equiv.) in dry toluene (10 mL) was
added KSF montmorillonite clay (25 mg). The reaction mixture was heated at reflux

for 6.5 h and then cooled to room temperature. After reaching room temperature, the
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mixture was condensed in vacuo and the residue was loaded onto a preparatory thin
layer chromatography plate. Elution with methanol/ methylene chloride (10 %)
provided 2(R)-[(benzimidazol-5-ylmethyl)-(4-methoxy-benzenesulfonyl)amino}-3-
methylbutyric acid tert-butyl ester (79 mg).
Step 8

A solution of 2(R)-[(benzimidazol-5-ylmethyl)-(4-
methoxybenzenesuifonyl)amino]-3-methylbutyric acid tert-butyl ester (74 mg, 0.156
mmol) in a 1:4 trifluoroacetic acid /
methylene chloride mixture (5 mL) was stirred for 2 h. The reaction mixture was
concentrated on a roto-evaporator and then on high-vac pump to give 2(R)-
[(benzimidazol-5-ylmethyl)- (4-methoxy-benzenesuonyl)amino|-3-methylbutyric
acid (approx. 0.135 mmol).
Step 9

To a solution of 2(R)-[(benzimidazol-5-ylmethyl)-(4-
methoxybenzenesulfonyl)-amino]-3-methylbutyric acid (0.13 mmol), O-
benzylhydroxylamine (0.1 mL, 0.52 mmol), 1-hydroxybenzo-triazole hydrate (24 mg,
0.16 mmol), and N-methylmorpholine (0.05 mL, 0.39 mmol) in anhydrous
dimethylformamide (10 mL) was added 1-ethyl-3(3-dimethylamino)-propyl
carbodiimide hydrochloride salt (45 mg, 0.24 mmol). The reaction mixture was stirred
overnight and then condensed on the roto-evaporator. The residue was taken up in
ethyl acetate (40 mL) and washed consecutively with equal volumes of 2% aqueous
ammonium chloride, 5% sodium bicarbonate, and brine and then concentrated in
vacuo. The residue was purified by preparative thin layer chromatography using
methanol/ methylene chloride (10 %) as eluant to give 2(R)-N-benzyloxy-
[(benzimidazol-5-ylmethyl)-(4-methoxybenzene-sulfonyl)amino}-3-
methylbutyramide (48 mg, 71 %).
Step 10

To a solution of 2(R)-N-benzyloxy-{(benzimidazol-5-vlmethyl)-(4-
methoxybenzene-sulfonyl)amino]-3-methylbutyramide (42 mg, 0.08 mmol), in a 3:1
mixture of ethanol/tetrahydrofuran (10 mL), was added 10% Pd/C (40 mg). The
reaction mixture was placed under a hydrogen balloon. After 2 h, the reaction mixture
was filtered through a short plug of Celite (1 g on a sintered glass funnel) and the

Celite pad was washed with ethanol (100 mL). The filtrate was concentrated on a roto-

%
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evaporator and the residue was purified by preparative thin layer chromatography
using methanol/methylene chloride (10 %) as the eluent to give N-hydroxy-2(R)-

[ (benzimidazol-5-ylmethyl)-(4-methoxybenzenesulfonyl)Jamino]-3-methylbutyramide
(23 mg).

Example 11
N-hydroxy-2(R)-{(1H-3-acetyl-indol-5-ylmethyl)-(4-methoxy-2,3,6-
trimethylbenzenesulfonyl)amino)-3-methylbutyramide (Table I, Cpd. 126)

H
N
/
- 0
o 0
N
HOHN/u\/ s

Ol
/\ OMe

10

Step 1
To an oven dried flask, under nitrogen atmosphere containing 2(R)-[(1H-

indol-5-ylmethyl)-(4-methoxy-2,3,6-trimethylbenzenesulfonyl)amino]-3-

15 methylbutyric acid methyl ester, (1.41 g, 2.98 mmol), {[prepared by the method of
Example 2, Step 1, and instead of Example 2, Step 2 (alkylation of the carboxylic acid
with benzyl bromide), the methyl ester is formed using trimethylsilydiazomethane (see
Example 3, Step 1)], was added N,N-dimethylacetamide (1.75 ml, 14.9 mmol) followed
by dropwise addition of phosphorus oxychloride (1.4 ml, 11.92 mmol), with vigorous

20 stirring. After complete addition the mixture was heated (80 — 90°C, oil bath) for 3.5
hours. The material was cooled to ambient temperature and 1 N sodium hydroxide
was added with vigorous mechanical stirring. After five minutes methylene chloride
and water (1:1; 120 ml) were added and the material was partitioned and the organic

phase collected. The methylene chloride phase was then washed consecutively with

28]
(v

equal volumes of water and brine and the aqueous phases were back extracted with
methylene chloride (2 x 60 ml). The combined organic phases were dried with
magnesium sulfate, filtered and condensed. The residue was purified by preparative

thin layer chromatography on silica gel using 3% methanol-methylene chloride as
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eluant, providing 2(R)-{( 1H-3-acetyl-indol-5-ylmethyl)-(4-methoxy-2,3,6-
trimethylbenzenesulfonyl)amino}-3-methylbutyric acid methyl ester (815 mg)asa

golden viscous oil.

W

Step 2
To a solution of 2(R)-[(1I-I-3-acety]-indol-S-ylmethyI)-(4-meth0w-2,3,6-

trimethylbenzenesulfonyl)amino]-3-methylbutyric acid methy! ester (805 mg, 1.56

mmol), in methanol (30 ml) was added a aqueous solution of 1.0 N lithium hydroxide

(3.1 ml). The mixture was heated under reflux for 12 hours. Extra 1.0 N lithium

10 hydroxide (3.1 ml) was added and the mixture heated for an additional eight hours.
The material was cooled to ambient temperature and concentrated in vacuo and the ™
residue taken up in water-ether (1:1, 50 ml). The layers were partitioned and the
aqueous layer was collected and acidified (5% aqueous HCl to pH = 3) in the presence
of an equal volume of ethyl acetate. The ethyl acetate phase was collected and washed

15 with an equal volume of brine. The aqueous phases were back extracted with ethyl
acetate (2 x 80 ml), combined, dried with magnesium sulfate, filtered and condensed
to provide 2(R)-{(1H-indol-3-acetyl-5-ylmethyl)-(4-methoxy-2,3,6-
trimethylbenzenesulfonyl)amino}-3-methylbutyric acid, (586 mg) as a tan colored
solid powder.

20

Step3
To a mixture of 2(R)-[( 1H-3-acetyl-indol-5-ylmethyl)-(4-methoxy-2,3,6-
trimethylbenzenesulfonyl)amino]-3-methylbutyric acid (580 mg, 1.16 mmol), 2,4-
dimethoxybenzyl hydroxylamine (255 mg, 5.15 mmol), 1-hydroxybenzotriazole
25 hydrate (178 mg, 1.16 mmol), and N-methyl morpholine (0.2 ml, 1.74 mmol) in dry
dimethyl formamide was added 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride salt (333 mg, 1.74 mmol). The reaction mixture was stirred overnight
and then concentrated on the rotary evaporator-pump. The residue was taken up in
ethyl acetate (80 ml) and 2 2% aqueous solution of ammonium chloride (80 ml) and
30 partitioned. The organic phase was collected and washed consecutively with equal
volumes of 5% aqueous sodium bicarbonate and brine. The aqueous phases were back
extracted with ethyl acetate (2 x 80 ml) and the combined organic phases were dried

over magnesium sulfate and concentrated in vacuo to afford crude N-(2,4-
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dimethoxy)benzyloxy-2(R)-{(1H-3-N-(2,4-dimethoxybenzyloxyiminoacetyl)-indol-5-

ylmethyl)-(4-methoxy-2,3,6-trimethylbenzenesuifonyl)

amino]-3-methylbutyramide, which was taken directly into the next step without

further purification.

h

Step 4

To a solution of N-(2,4-dimethoxy)benzyloxy-2(R)-[(1H-3-N-(2,4-

dimethoxybenzyloxyiminoacetyl)-indol-5-ylmethyl)-(4- methoxy-2,3,6-
trimethylbenzenesulfonyl)

10 amino]-3-methylbutyramide (assumed 1.1 mmol) in 5% trifluoroacetic acid-

tetrahydrofuran (15 ml) and water (2 ml) was added triethylsilane (0.7 ml, 3.9 mmol).

The mixture was stirred for one hour at ambient temperature and then extra

trifluoroacetic acid (0.5 ml) was added. The material was heated (60 — 70°C) under

nitrogen atmosphere. After 0.5 hour additional trifluoroactic acid (0.5 ml) was added

15 and heating was maintained for a total of four hours. The mixture was cooled to

ambient temperature and diluted with water (60 ml) and ethyl acetate (60 ml). The

material was partitioned and the organic phase collected and washed with an equal

volume of brine. The aqueous phases were back extracted with ethyl acetate (2 x 60

ml), combined and dried with magnesium sulfate. The material was condensed and

20 the residue purified by preparative thin layer chromatography on silica gel, using 10%

methanol-methylene chloride as eluant, providing N-hydroxy-2(R)-([(1H-3-acetyl-

indol-5-ylmethyl)-(4-methoxy-2,3,6-trimethylbenzenesulfonyl)amino]-3-

methylbutyramide (320 mg) as a tan solid powder.
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dry benzene (150 ml) with piperonyl alcohol (3.22 g, 21.2 mmol) and tributyl
phosphine (5.3 ml, 21.2 mmol) was added 1,1’-(azodicarbonyl)-dipiperidine (5.35 g,,
21.2 mmol). The mixture was allowed to warm to ambient temperature overnight.
The material was loaded onto a flash silica gel column using ethyl acetate-hexanes (30
5 %) as eluant, providing tert-butyl 2(R)-[(3,4-methylendioxybenzyl)-(2,6-dimethyl-4-

methoxybenzenesulfonyl)amino]-3-phthalimido-propionate as a white solid (8.59 g).

Step 6
To a stirred solution of tert-butyl 2(R)-{(3,4-methylendioxybenzyl)-(2,6-
10 dimethyl-4-methoxybenzenesulfonyl)amino}-3-phthalimido-propionate (3.9 g, 6.2

mmol) in a mixture of 78% methylene chloride/methanol (47 ml) was added hydrazine
hydrate (3.9 ml, 125 mmol) and the mixture was stirred for five hours, at which time a
solid precipitate of phthalhydrazide was observed to form. The material was filtered,
washing with methylene chloride, to remove the precipitate. The filtrate was then

15 evaporated on the rotovap and taken up in methylene chloride (80 ml) and transferred
to a separatory funnel. After partitioning with an equal volume of water, the organic
phase was collected and washed with an equal volume of brine. The aqueous phases
were back extracted with methylene chloride (2 x 80 ml). The methylene chloride
phases were combined, dried (MgSOy), filtered and condensed to provide tert-butyl

20 2(R)-{(3,4-methylendioxybenzyl)-(2,6-dimethyl-4-methoxybenzenesulfonyl)amino]-

3-amino-propionate as a white semi-solid ( 3.0 g).

Step7
To a mixture of tert-butyl 2(R)-{(3,4-methylendioxybenzyl)-(2,6-dimethyl-4-

25 methoxybenzenesulfonyl)amino]-3-amino-propionate (1.02 g, 2.0 mmol), with
trimethylsilyl cyanide (0.7 ml, 5.2 mmol) in dry acetonitrile (15 ml) was added
methanesulfonyl chloride (0.18 ml, 2.3 mmol) and the material was stirred overnight.
Ethyl acetate (80 ml) was added and the material was partitioned with aqueous
hydrochloric acid (1.5%, 80 ml). The organic phase was collected and washed with an

30 equal volume of brine. The aqueous phases were back extracted with ethyl acetate (2 x
80 ml) and the organic phases combined, dried (MgSO,), filtered and condensed to
provide tert-butyl 2(R)-[(3,4-methylendioxybenzyl)-(2,6-dimethyl-4-
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The material was then condensed on the rotary evaporator and the residue was taken
10 up in toluene (40 ml) and again condensed. This procedure was repeated twice (2 x 40
ml toluene, to remove traces of trifluoracetic acid) to provide 2(R)-[(3,4-
methylendioxybenzyl)-(2,6-dimethyl-4-methoxybenzenesulfonyl)amino}-3-

methanesulfonylamino-propionic acid as a tan green foamy solid ( 1.02 g).

15 Step9
To a mixture of 2(R)-((3,4-methylendioxybenzyl)-(2,6-dimethyl-4-
methoxybenzenesulfonyl)amino}-3-methanesulfonylamino-propionic acid (1 g, 1.9
mmol), O-benzylhydroxylamine (0.95 ml, 6 mmol) and 1-hydroxybenzotriazole
hydrate (370 mg, 1.9 mmol), and N-methylmorpholine (0.7 ml, 5.7 mmol) in

20 anhydrous dimethylformamide (20 ml) was added 1-ethyl-3(3-dimethylamino)-propyl
carbodiimide hydrochloride salt . The mixture was stirred overnight and then )
condensed on the roto-evaporator. The remainder was taken up in ethyl acetate (60
ml) and partitioned with an equal volume of 5% aqueous hydrochloric acid. The ethyl
acetate phase was collected and washed consecutively with equal volumes of 5%

25 sodium bicarbonate and brine. The aqueous phases were back extracted with ethyl
acetate (2 x 60 ml) and the organic layers combined, dried with magnesium sulfate,
filtered and condensed. The residue was purified by preparative thin layer
chromatography using 65% ethyl acetate-hexanes as eluant providing N-benzyloxy
2(R)-[{3,4-methylendioxybenzyl)-(2,6-dimethyl-4-methoxybenzenesulfonyl)amino]-

30 3-methanesulfonylamino-propionamide as a yellow viscous oil (591 mg).
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4-methoxycarbonyl-benzoyl chloride, and

methyl chloroformate; gave

20 N-hydroxy-2(R)-[(3,4-methylendioxybenzy!)-(2,6-dimethyl-4-

methoxybenzenesulfonyl)amino]-3-benzenesulfonylamino-propionamide, (Table 1,
/ Cpd. 129)

N-hydroxy-2(R)-[(3,4-methylendioxybenzyl)-(2,6-dimethyl-4-
methoxybenzenesulfonyl)amino)-3-acetylamino-propionamide, (Table 1, Cpd. 130)

25 N-hydroxy-2(R)-[(3,4-methylendioxybenzyl)-(2,6-dimethyl-4-
methoxybenzenesulfonyl)amino]-3-benzoylamino-propionamide, Table I, Cpd. 138)
N-hydroxy-2(R)-{(3,4-methylendioxybenzyl)-(2,6-dimethyl-4-
methoxybenzenesulfonyl)amino]-3-(4-methoxycarbonyl-benzoyl)amino-
propionamide, (Table I, Cpd. 133) and

30 N-hydroxy-2(R)-[(3,4-methylendioxybenzyl)-(2,6-dimethyl-4-
methoxybenzenesulfonyl)amino|-3-methoxycarbonylamino-propionamide (Table I,
Cpd. 131).
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Step 1
To a mixture of terr-butyl-2(R)-[(3,4-methylendioxybenzyl)-(2,6-dimethyl-4-

10 methoxybenzenesulfonyl)amino]-3-amino-propionate (1.02 g, 2.0 mmol), 1-(2-
carboxyphenyl)pyrrole (581 mg, 3.1 mmol), 1-hydroxybenzotriazole hydrate (279 mg,
2.0 mmol), N-methylmorpholine (0.8 ml, 7.3 mmol) and 4-dimethyvlaminopyridine
(30 mg, 0.25 mmol) in dry dimethylformamide (25 ml) was added 1-ethyl-3,3-
dimethylamino)-propyl carbodiimide hydrochloride salt (600 mg, , 3.1 mmol) and the

15 material was stirred overnight. The dimethylformamide was removed on the rotary
evaporator and the residue was taken up in ethyl acetate (80 ml) and partitioned with
an equal volume of aqueous hydrochloric acid (1.5%, 80 ml). The organic phase was
collected and washed with equal volumes of 5% aqueous sodium bicarbonate and then
brine. The aqueous phases were back extracted with ethyl acetate (2 x 80 ml) and the

20 organic phases combined, dried over magnesium sulfate, filtered and condensed to
provide a residue. This material was chromatographed using preparative TLC plates
(45% ethyl acetate/hexanes) to afford tert-butyl-2(R)-[(3,4-methylendioxybenzyl)-
(2,6-dimethyl-4-methoxybenzenesulfonyl)amino}-3-[(2-pyrrol-1-
yl)phenylcarbonylamino]-propionate) as a pale yellow foamy solid ( 927 mg).

25
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provide 2(R)-{(3,4-methylendioxybenzyl)-(2,6-dimethyl-4-

Y

10 methoxybenzenesulfonyl)amino]-3-[(2-pyrrol-1-yl)phenylcarbonylamino]-propionic

acid as a golden tan solid (896 mg).

Step 3
To a mixture of 2(R)-{(3,4-methylendioxybenzyl)-(2,6-dimethyl-4-

15 methoxybenzenesulfonyl)amino]-3-[(2-pyrrol-1-yl)phenylcarbonylamino}-propionic
acid (approximately 1.3 mmol), O-benzylhydroxylamine (0.6 ml, 3.9 mmol) and 1-
hydroxybenzotriazole hydrate (199 mg, 1.3 mmol), and N-methylmorpholine (0.44
ml, 3.9 mmol) in anhydrous dimethylformamide (20 ml) was added 1-ethyl-3(3-
dimethylamino)-propyl carbodiimide hydrochloride salt (375 mg, 1.95 mmol). The

20 mixture was stirred overnight and then condensed on the roto-evaporator. The
remainder was taken up in ethyl acetate (60 ml) and partitioned with an equal volume
of 1.5% aqueous hydrochloric acid. The ethyl acetate phase was collected and washed
consecutively with equal volumes of 5% sodium bicarbonate and then brine. The

aqueous phases were back extracted with ethyl acetate (2 x 60 m!) and the organic

(1%}
(V]

layers combined, dried with magnesium sulfate, filtered and condensed. The residue
was purified by preparative TLC (2% methanol-methylene chloride) providing N-
benzyloxy-2(R)-[(3,4-methylendioxybenzyl)-(2,6-dimethyl-4-
methoxybenzenesulfonyl)amino]-3-{(2-pyrrol-1-yl)phenylcarbonylamino}-
propionamide as a light yellow foamy solid (490 mg).

30
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To a suspension of D-threonine (7.87 g, 66.1 mmol) in acetonitrile (100 mL)

Step 1

was added trimethylsilyl cyanide (40 mL, 298 mmol) and the resulting solution was
25 heated to 80 °C. After 1 h, 4-methoxy-2,3,6-trimethylbenzenesulfonyl chloride (17.3

g, 69.4 mmol) was added and the heating was continued. After 12 h, the reaction

mixture was cooled to room temperature. Methanol (15 mL) was added, and the

organics were removed in vacuo. The residue was diluted with diethyl ether (300 mL)
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\ q] a_qf ql deperqeadexrddted with digyl dher. The aqueous layer was adjusted to pH 4 and

again extracted with ethyl acetate. The combined organic extracts were dried over

5 magnesium sulfate and concentrated to afford 2(R)-(4-methoxy-2,3,6-

trimethylbenzenesulfonylamino)-3(S)-hydroxybutyric acid (22 g) as a brown foam
which was used without further purification.
Step 2

To a solution of 2(R)-(4-methoxy-2,3,6-trimethylbenzenesulfonylamino)-

10 3(R)-hydroxybutyric acid (29.13 g, 87.9 mmol) in dimethylformamide (280 mL) at 0
°C, was added potassium carbonate (72.9 g, 527 mmol) and a solution of 3,4-
methylenedioxybenzyl chloride ((60 g, 170.8 mmol, 50% (w/w)) in methylene
chloride. After 2 h, lithium iodide (5.88 g, 44 mmol) was added and the reaction
mixture was warmed to rt. over 2 h. After 6 h, the reaction mixture was partitioned

15 between ethyl acetate (600 mL) and water (250 mL). The organic layer was separated,
dried over magnesium sulfate and concentrated 1 vacuo. The crude residue was
chromatographed (300 g SiO, 15% ethyl acetate-hexanes) to afford 2(R)-(4-methoxy-
2,3,6-trimethylbenzenesulfonylamino)-3(S)-hydroxy-butyric acid 3,4-
methylenedioxybenzyl ester (40.4 g), a portion which was taken directly into the next

20 reaction without further purification.

Step3

2(R)-(4-methoxy-2,3,6-trimethylbenzenesulfonylamino)-3(S)-hydroxybutyric
acid 3,4-methylenedioxybenzyl ester (10.9 g, 23.41 mmol) and imidazole (2.07 g, 30.43
mmol was dissolved in tetrahydrofuran (28 mL). The reaction mixture was cooled to 0

25 °C and 1 M triethylsilyl chloride in tetrahydrofuran (28 mL, 28 mmol) was added.
After 1 h, the reaction mixture was concentrated and chromatographed over a Biotage
40L column (eluted with 10% ethyl acetate-hexanes) to afford 2(R)-(4-methoxy-2,3,6-
trimethylbenzenesulfonyl-amino)-3(8)-(triethvlsilyloxy)butyric acid 3,4-
methylenedioxybenzy! ester (13.5 g).

30 Step 4

To a solution of 2(R)-(4-methoxy-2,3,6-trimethylbenzenesulfonyl-amino)-
3(S)-(triethylsilyloxy)butyric acid 3,4-methylenedioxybenzyl ester (3.3 g, 5.7 mmol) in
benzene (100 mL) at 0 °C was added 3,4-methylenedioxyphenyl methanol (1.3 g, 8.5
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mmol), tri-zz-butylphosphine (2.1 mL, 8.5 mmol), followed by 1,1’-
[azodicarbonyl]dipiperidine (2.2 g, 8.5 mmol). The reaction mixture was allowed to
warm to room temperature over 4 h. After 72 h, the reaction mixture was diluted with
an equal volume of hexanes, cooled to 0 °C for 2 h and filtered. The residue was
concentrated and chromatographed (300 g Si0,, 15% ethyl acetate-hexanes) to afford
2(R)-[(3,4-methylenedioxvbenzyl)- (4-methoxy-2,3,6-
trimethylbenzenesulfonyl)amino]-3(S)-(triethylsilyloxy)butyric acid 3,4-
methylenedioxybenzyl ester (3.3 g) as a yellow oil.

Step s

To a solution of 2(R)-{(3,4-methylenedioxybenzyl)-(4-methoxy-2,3,6-
trimethylbenzene-sulfonyl)amino}-3(S)-(triethylsilyloxy)butyric acid 3,4-
methylenedioxybenzyl ester (3.3 g, 4.62 mmol) in argon deoxygenated 80% ethanol-
tetrahydrofuran (100 mL) was added 10% Pd-C (2 g) and the resulting reaction
mixture was hydrogenated at atmospheric pressure for 45 min. The reaction mixture
was degassed under argon, the slurry was filtered over Celite, and the Celite pad was
washed with ample 80% ethanol-methylene chloride. The filtrate was concentrated
and azeotrof)ed with tetrahydrofuran (200 mL) and the residue was dissolved in
dimethylformamide (25 mL). O-Benzyl hydroxylamine (2.0 g,16.2 mmol), HOBT
(0.71 g, 5.2 mmol), and EDAC (3.1 g, 16.2 mmol) were added and the reaction mixture
was stirred for 16 h. The reaction mixture was diluted with ethyl acetate and was
washed with 2.4 N aqueous hydrochloric acid and saturated aqueous sodium
bicarbonate. The mixture was then dried over magnesium sulfate and concentrated in
vacuo to afford crude N-benzyloxy-2(R)-[(3,4-methylenedioxy-benzyl)-(4-methoxy-
2,3,6-trimethylbenzene-sulfonyl)amino]-3(S)-hydroxybutyramide (1.25 g) which was
taken directly into the next reaction without further purification.

Step 6

To a solution of N-benzyloxy-2(R)-((3,4-methylenedioxybenzyl)-(4-methoxy-
2,3,6-trimethylbenzenesulfonyl)amino]-3(R)-hydroxybutyramide (1.25 g, 2.19 mmol)
in argon deoxygenated 80% ethanol-tetrahydrofuran (100 mL) was added 10% Pd-C
(0.7 g), and the resulting mixture was hydrogenated at atmospheric pressure for 60
min. The reaction mixture was degassed under argon and the slurry was filtered over

Celite. The Celite cake was washed with ample 80% ethanol-methylene chloride and
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5 hydroxybutyramide (0.67 g) as a white solid.

10 Example 15
N-hydroxy-2(R)-[(1 H-benzimidazole-5-ylmethyl)(4-methoxy-2,3,6-
trimethylbenzenesulfonyl)amino]-3(R)-hydroxybutyramide (Table I, Cmpd. 136)
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Step 1
15 The conditions for the esterification of N-carbabenzyloxy-D-threonine with

N,N’-diisopropyl-O-tert-butylisourea to provide O-tert-butyl-N-carbobenzyloxy-D-

threonine are the same as those described in Example 12, step 1 above.

Step 2

20 To a mixture of O-tert-butyl-N-carbobenzyloxy-D-threonine (2.74 g, 8.86
mmol), triethylamine (1.9 ml, 13.29 mmol) and 4-dimethylaminopyridine (50 mg) in
dry dimethylformamide (20 ml) was added tert-butyldimethylsilyl chloride (1.47 g, 9.8
mmol). The mixture was stirred overnight under argon atmosphere. Additional
triethylamine (1 ml) and tert-butyldimethsilyl chloride (500 mg) were added, and the

25 mixture was heated at 80°C for six hours. The material was cooled to ambient

temperature and condensed on the rotary evaporator. The residue was taken up in
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Step 4
To a stirred solution (0-O-tert-butyl-($-O-tertbutyldimethylsilyl-D-threonine

(2.15 g, 7.65 mmol) in dry acetonitrile (30 ml) was added trimethylsilylcyanide (2.9 ml,

20 22.9 mmol). After five minutes 2,3,6-trimethyl-4-methoxybenzenesulfonyl chloride
(2.02 g, 8.1 mmol) was added and the mixture was stirred for two hours. Ethyl acetate
(80 ml) was added and the material was partitioned with an equal volume of aqueous
1.5% hydrochloric acid. The organic phase was collected and shaken with an equal
volume of brine. The ethyl acetate phase was isolated and the aqueous phases were

25 back extracted with ethyl acetate (2 x 80 ml). The organic phases were combined,
dried with magnesium sulafate and condensed to provide tert-butyl-2(R)-(4-methoxy-
2,3,6-trimethylbenzenesulfonyl)amino}-3-|(R)-tert-butvldimethylsilyloxy)-butyrate

(3.85 g) as a foamy semi-solid material.

30 Step 5
To a solution of tert-butyl-2(R)-(4-methoxy-2,3,6-

trimethylbenzenesulfonyl)amino]-3-{(R)-tert-butyldimethylsilyloxy]-butyrate (3.83 g,
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provide 3-nitro-4-(aminophthaloyl)benzyl bromide as a yellow-white powder (5.03 g).

20 Step 6
The conditions for the reduction of tert-butyl-2(R)-{(3-nitro-4-(N-

phthalamido)benzyl)-(4-methoxy-2,3,6-trimethylbenzenesulfonyl)amino)]-3-[(R)-

tert-butyldimethylsilyloxy]-butyrate to provide tert-butyl-2(R)-{(3-amino-4-(N-

phthalamido)benzyl)-(4-methoxy-2,3,6-trimethylbenzenesulfonyl)amino)]-3-{(R)-
25 tert-butyldimethylsilyloxy]-butyrate are the same as those described in Example 10,

step 5 above.

Step 7
The conditions for the de-pthaloylation of tert-butyl-2(R)-{(3-amino-4-(\-

30 phthalamido)benzyl)-(4-methoxy-2,3,6-trimethylbenzenesulfonyl)amino)]-3-[(R)-
tert-butyldimethylsilyloxy]-butyrate to provide tert-butyl-2(R)-[3,4-diamino-benzyl)-
(4-methoxy-2,3,6-trimethylbenzenesulfonyl)amino)}-3-{{R)-tert-



10v #v 10v #v Y33410% #v & ()- 3341090& ()- g3 .!10%# & ()-

L 109%& () - | [ 9bU40S ! TS$109%Nn& () -y ! 10%$& ()- Ol 109K& () - El 1004 & () -
10%$& ()- 10%$& ()-1 o{Z9bUA0$ OB#10% Oki & ()-y d$#10% $& {PH

Y! 10%*$§v<§% gpah @1 10%$& () -1 SS10%##& () -y CSSI0%-S& () - priepbgh bR
#109%4$& 0+$10+$10+$ VS2$10%-$& ()-y! bS2$10% - | - & () - y qy @ $1092#& () -y
@ PLOWHXE ()-y.|#|[:aT30 OF $10% 8"i & ()-@OF $10%i & ()- @FF

$10% +$° & () - @ IF $10%+$d& () - @" " 10%981<& () - D' 10% g#~ & () - 00{Z9aT30

|, $1096& ()- F 3+109%$& ()-1zF" s$109%& ()-f KF's$109Q#& () - f

| F's$10%-$& ()-f YF $109%"s& ()- @U40 310%$& ()-( 10%$& ()-(

#10%$& ()butildirbdBylSilady ) tﬂiilr@Pét&&e(s)milar tb tidse Ypstkibed in Exddhplei04dep 6 U
100! () 4 v = S$10%$& () - S$10% & ()- ! 10%$& ()- | 10%$& ()- |
2109%-$& ()P [[:vWwso ] $10%"&' ()-y ] .$10%& ()-y a $10%!1& ()-f z
$10%-$& ()-f $10%W & ()-f | 10%$& ()- *!+,1-1;1YI""v40 F 10% , & ()-
j110948& ()= ?1109%%$& ()- #109%$& ()- 10+$10+$10+$

301 1096-SERE " ag] ZOv 40  : $1098$& () -1 O 0:$10% i & ()-f 910%$& ()-
| 109 ()- ki 10%6(écndﬁldrﬁ%x$ﬁqe(day$éf /ﬁ@&'cbb\'/e'rilaﬁ'@&rt bu tyl-2(R)-[3,4-

y#10%$& ( % 10+$10+$ 0+$f 441004 $& 10%%5&%’# 11\%%%0 &)

: $1096-5& (Yiapinq-penzy)r(4zmethoxy 2.3 13 &“Yélae“@ftﬁéﬁ 9 Eﬂwot}g MR () - @

| yg10%$& KutyldfritethHeH Sx] Jbutyrht el %18 G de kert-butyl A( M) fb&zithidaddiOs=yH+ 0/
10%>$+& () -
methyl)-(4-methoxy-2,3,6-trimethylbenzenesulfonyl)amino)}-3-{(R)-tert-

butyldimethylsilyloxy]-butyrate are similar to those described in Example 10, step 7

10 above.

Step 9

To a cooled (ice bath) flask containing neat tert-butyl-2(R)-{benzimidazol-5-
yl-methyl)-(4-methoxy-2,3,6-trimethylbenzenesulfonyl)amino)}-3-{(R)-tert-
butyldimethylsilyloxy]-butyrate(2.53 g, 4.0 mmol), under argon was added a 1.0 M

15 solution of tetra-N-butyl-ammonium fluoride (16 ml) via syringe. The mixture was
stirred for 15 minutes at 0°C and then warmed to ambient temperature. After 30
minutes additional tetra-N-butyl-ammonium fluoride (5 ml) was added and stirring
continued for 2 hours. To the mixture was added a saturated solution of aqueous
ammonium chloride (80 mi) followed by ethyl acetate (60 ml). The material was

20 partitioned and the organic phase collected and washed subsequently with three equal
volumes of brine solution. The aqueous phases were back extracted with ethyl acetate
(2 x 80 ml). The organic phases were combined, dried with magnesium sulfate and
condensed. The residue was purified by chromatography (silica gel, ethyl acetate 100%
as eluant) providing tert-butyl-2(R)-{benzimidazol-5-yl-methyl)-(4-methoxy-2,3,6-

25 trimethylbenzenesulfonyl)amino)]-3(R)-hydroxy-butyrate as a viscous clear oil.

Step 10
Tert-butyl-2(R)-[benzimidazol-5-yl-methyl)-(4-methoxy-2,3,6-
trimethylbenzenesulfonyl)amino)}-3(R)-hydroxy-butyrate was converted to 2(R)-
30 [benzimidazol-5-yl-methyl)-(4-methoxy-2,3,6-trimethylbenzenesulfonyl)amino)}-
3(R)-hydroxy-butyric acid by following the procedure described in Example 10, step 8

above.
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CH,Cl;, 3 times with MeOH, once with 1:1 HOAc/CH,Cl,, 3 times with MeOH and
then lastly 3 times with CH,Cl; and dried to give a resin AG-D-Dpr(BOC)-Fmoc.

The resulting resin (AG-D-Dpr(BOC)-Fmoc) is treated with a solution of 20%

piperidine in DMF (pip/DMF) for 20 min. The reaction is then filtered by suction
filtration and washed 3 times with CH.Cl,, 3 times with MeOH, once with 1:1
HOAc/CH,Cl,, 3 times with MeOH and then lastly 3 times with CH.Cl,. To give a
resin of formula 3 (AG-D-Dpr(BOC)-NH,).
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Step 3
To the resin of formula 5 (AG-D-Dpr(BOC)-NH802Ar2) is added sufficient 1:1

toluene/CH,Cls to swell the resin (~12.5 mL/gr of resin). Then 10 eq. of 1,1’-
(azodicarbonyl)dipiperidine (ADDPY), 10 eq. of Bu3P, followed by 10 eq. of piperonyl

15 alcohol (ROH) are added. The reaction is then placed on a spinner and rotated
overnight. The reaction is then filtered by suction filtration and washed 3 times with
CH,Cl,, 3 times with MeOH, once with 1:1 HOAc¢/CH,Cl,, 3 times with MeOH and
then lastly 3 times with CH>Cl, to give a resin of formula § (AG-D-Dpr(BOC)-
NRSO,Ar).

Step 4
The resin of formula 6 (AG-D-Dpr( BOC)-NRSO»AT) is treated with a solution
of IM chlorotrimethylsilane in 3M phenol/CH.Cl, for 30 minutes. The reaction is
then filtered by suction filtration and washed 3 times with CH:Cl,, 3 times with
25 MeOH, once with 1:1 HOAc/CH.Cl,, 3 times with MeOH and then lastly 3 times with
CH,Cl; to give a resin of formula 7 (AG-D-Dpr-NRSO,Ar?).

Step 5
To a resin of formula 7 (AG-D-DP[’-NRSO:AI’Z) is added 3 eq. of a

30 succinimidylcarbonate of formula 8 (R"OCO,Su), 3 eq. Et;N (TEA) and 0.05 eq. of a
0.116 M solution of 4-dimethylaminopyridine (DMAP) in THF. Sufficient CH5Cl, is
added to swell the resin (~12.5 mL/gr of resin). The reaction is then placed on a

spinner and rotated overnight. The reaction is then filtered by suction filtration and
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Step 1
A resin of formula 7 (AG-D-Dpr-NRSO;Ar:) is first washed with THF, then 15
eq. of the isocyanate of formula 8 (ArNCO) is added. Sufficient THF is added to swell
the resin (~12.5 mL/gr of resin). The reaction is then placed on a spinner and rotated
25 overnight. The reaction is then filtered by suction filtration and washed 3 times with
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#1090& ()- Y 1090& () - Formulation Examples

The following are representative pharmaceutical formulations containing a
compound of Formula ().

20 Tablet formulation

The following ingredients are mixed intimately and pressed into single scored tablets.

Quantity per
Ingredient tablet, mg
25
compound of this invention 400
cornstarch 50
croscarmellose sodium 25
lactose 120

30 magnestum stearate 5
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The following ingredients are mixed to form a suspension for oral administration.

Ingredient Amount
15 compound of this invention 10g
fumaric acid 05g
sodium chloride 20g
methyl paraben 0l5¢g
propyl paraben 0.05¢g
20 granulated sugar 255¢g
sorbitol (70% solution) 12.85¢g
Veegum K (Vanderbilt Co.) l0g
flavoring 0.035 ml
colorings 0.5 mg
25 distilled water q-s. to 100 ml

Injectable formulation

The following ingredients are mixed to form an injectable formulation.

30 Ingredient Amount
compound of this invention 0.2¢
sodium acetate buffer solution, 0.4 M 20ml
HCI (IN) or NaOH (IN) q.s. to suitable pH

water (distilled, sterile) q.s. to 20 ml
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5 Ingredient Amount
compound of this invention 10 mg
L-a-phosphatidylcholine 150 mg
tert-butanol 4 ml
110 Freeze dry the sample and lyopholize overnight. Reconstitute the sample with

1 ml 0.9% saline solution. Liposome size can be reduced by sonication

Example 19
Isolation and Preparation of Procollagen C-Proteinase
15 Cloning of Human PCP and Construction of the HT-1080 Vector

Human Procollagen C-Proteinase (PCP, also known as Bone Morphogenetic
Protein-1 or BMP-1) was cloned from a human fibroblast cDNA library
(Stratagene, San Diego, CA). Cloning was performed by PCR based on the
reported nucleotide sequence (Wozney, J.M., Rosen,V., Celeste, A.]., Mitsock,

20 L.M., Whitters, M.]., Kriz, R W_, Hewick, R M., and Wang, E.A. (1989) direct
GenBank submission accession M22488, locus HUMBMP1) using Taq
polymerase, the 5" primer
GCGCGCGGTACCCGCCCCGCCAGCATGCCCGGCGTGGCCCGCCTGCC
GCTGCTGCTCGGGCTGCTGCTGCTCCCGCGTCCCGGCCGGCCGCTGGA

25 CTTGGCCGACTACACCTATGACCTGGC (SEQ ID NO:1) (Oligo
Therapeutics, Inc., Wilsonville, OR), and the 3’ reverse strand primer
CCGCTCGAGCCTCACTGGGGGGTCCGGTTTCTTTTCTGCACTCGGAAT
TTGAGCTGGTG (SEQ ID NO:2) (Gibco) to yield the entire full-length
nucleotide encoding the signal sequence, propeptide, catalytic domain, and all

30 C-terminal domains to the natural translation termination site. The PCR
product was purified by gel electrophoresis using the Wizard DNA Purification
Kit (Promega, Madison, W1) and ligated directly into the mammalian

expression vector pCR3.1 (Invitrogen, Carlsbad, CA) by the TA cloning
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occurring internal site, and EcoRV, which cleaved at the junction of the insert
110 and vector. The excised fragments were religated into EcoRV-treated pCR3.1.
The resulting construct contained the entire coding sequence identical to that
reported by Wozney et al. with the exception of two silent mutations in the
signal sequence, G->A at both positions 39 and 45 counting from the
translation initiation site (ATG). The completed plasmid construct was
15 amplified in E. coli DH5a and purified using anion exchange chromatography

(MaxiPrep columns from Qiagen (Valencia, CA) catalog #12162).

Transfection of HT-1080 and Selection of the PCP-Expressing Clone
The human fibrosarcoma line HT-1080 (ATCC) was grown in high glucose
20 DEEM (DMEM-HG) supplemented with 10 % heat-inactivated fetal bovine serum
(HI-FBS) in 100 mm culture dishes (Falcon, Becton Dickenson, Franklin, NJ) and

transfected with 2 pg of purified plasmid using the standard method for Lipofectamine
(Gibco, Bethesda, MD) in serum free medium. Stable transfectants were selected by
treating the plated culture with 400 pg /ml G418 (Gibco). After selection for 10 days,
25 the adherent single colonies were picked from the plate, replated in 12-well plates and
grown until confluent. Individual stable colonies were screened for PCP expression by
TaqMan (Perkin-Elmer, Foster City, CA) analysis using equivalent amounts of total
RNA, the 5’ primer GACGAAGAGGACCTGAGGGCCTT (SEQ ID NO:3) (Perkin-
Elmer, Foster City, CA), the 3’ reverse strand primer TTCCTGGAACTGCAGCTTTGA
30 (SEQ ID NO:4) (Perkin-Elmer, Foster City, CA), and the reverse strand probe
TGCCGTCTGAGATCCACAGCCTGCT (SEQ ID NO:5) (Perkin-Elmer). A stable
line, HT-1080/hPCP-23, was chosen based on the highest PCP mRNA expression level
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The HT1080 cells that were transformed to produce PCP were adapted to grow
in suspension in optiMEM medium (GIBCO) supplemented with 5% fetal bovine
serum and 4 ml/L G418 (GIBCO). The culture was maintained at 37 C and the
dissolved oxygen at 30 %. Typically batch sizes of 10 liters were produced. When the
15 cell density reached 4-6 x 10° cells/ml, the culture fluid was collected and filtered

through 0.2 um membranes. Alternatively, the cell culture was perfused with fresh

media at the rate of 0.8 to 1.0 culture volume/day. The density of the perfused cultures
reached 1-2.5 x 10° cells/ml and were maintained up to two weeks with continuous

harvests.

, Purification of PCP from HT1080 Cells
A column packed with Dyematrex Gel Green A (Millipore, Bedford, MA) was
equilibrated against 50 mM HEPES, pH7.2, containing 6mM CaCl; and 0.3M NaCl.
After the HT1080 cell culture fluid was loaded, the column was washed with 10
25 column volumes of the equilibration buffer containing 1.0 M NaCl. PCP was eluted
with 50 mM HEPES pH 7.2 containing 3 M NaCl, 2 M urea and 6 mM CaCl.. Eluate
fractions were pooled and concentrated to 150-200 ml and dialyzed against 4.0 liters of
50 mM HEPES, 6 mM CaCl,, pH 7.2 overnight. The material was then centrifuged at
5,000 g for 15 minutes to remove precipitates. The PCP containing sample were stored
30 at -20 °C until ready for further processing.
The PCP containing sample was thawed and diluted with 50 mM HEPES pH

7.2 containing 6 mM CaCl,, if necessary to bring the NaCl concentration to 0.1-0.15
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M. The pH was adjusted to 6.7 with 2 N HCl. The protein solution was filtered
through a 0.45 pm filter to remove any precipitate. This preparation was then loaded
onto a column packed with Q-Sepharose High Performance (Pharmacia, Piscataway,
NJ) which had been equilibrated with 50mM HEPES pH 6.7 containing 6 mM CaCl,
5 and 0.15 M NaCl. The PCP was not retained in the column and was therefore in the

flow through fractions. The PCP was concentrated to 1 mg/ml and used for screening.

Production of PCP in Drosophila Cells
Drosophila cells which had been transformed to produce PCP were grown in

10 bioreactors at a typical batch volume of 10 liters in SF900 IT SF medium (GIBCO).
The temperature was maintained at 30 °C and the dissolved oxygen at 30%.
Periodically the cells were fed a cocktail consisting of glutamine, lipids and yeastolate.
When cell densities reached 30-50 x 10° cells/ml, supernatants were harvested by

centrifugation and concentrated by ultrafiltration using a 30 Kd membrane.

Purification of PCP from Cutture Fluid from Drosophila Cells
Culture fluid from the drosophila cells was concentrated 8 fold and the pH

adjusted to 7.1-7.2 if necessary. The culture fluid was centrifuged at 3000 g for 10
minutes and filtered through 0.45 pum filters. The culture fluid was then loaded onto

20 columns packed with carboxy-sulfone packing material (J.T. Baker/Mallinckrodt,
Phillipsburg, NJ) which had been equilibrated with 0.1 M NaCl, 50 mM HEPES, 6 mM
CaCl,, pH 7.2. After being loaded, the column was washed with 10 column volumes of
the equilibration buffer. Retained proteins were eluted with a gradient of 0.1 to 1.0 M
NaCl in 9 column volumes. Fractions that had PCP activity were pooled for further

25 purification.

The PCP eluted off the carboxy-sulfone column was loaded onto a Dyematrex

Gel Green A (Millipore, Bedford, MA) column that had been equilibrated with 50 mM
HEPES, pH 7.4 containing 0.3 M NaCl and 6 mM CaCl,. The column was then
washed with the equilibration buffer containing 1 M NaCl. Retained proteins were

30 eluted with 50 mM HEPES, pH 7.4, 3 M NaCl, 2 M urea, 6 mM CaCl,. The elution
peak was concentrated and dialyzed against 50 mM HEPES, pH 7.4 containing 0.3 M
NaCl, 6 mM CaCl,. The preparation was centrifuged at 3000 g for 10 minutes. Brij 35
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(Sigma, Madison, WI) was added to the supernatant to a final concentration of 0.02%.

This preparation was used for screening,

Example 20

Lh

Isolation of Collagenase enzvmes
The catalytic domain of human collagenase-1 was expressed as a fusion protein
with ubiquitin in E. Coli as described in Gehring, E.R. et al., ]. Biol. Chem., 270, 22507,
(1995). After purification of the fusion protein, the collagenase-1 catalytic domain was
released by treatment with 1mM of aminophenylmercuric acetate (APMA) for 1 hour
10 at 37 °C and then purified by zinc chelate chromatography.
Human collagenase-2 and gelatinase B were isolated in active form from buffy
coats as described in Mookhtiar, K.A. et al., Biochemistry, 29, 10620, (1990).
The propeptide and catalytic domain portion of human collagenase-3 was
expressed in E. Coli as an N-terminal fusion protein with ubiquitin. After purification,
15 the catalytic domain was released by treatment with 1 mM APMA for 1 hour at 37 °C,
and then purified by zinc chelate chromatography.
Rat collagenase-3 was purified in active form from the culture media of uterine
smooth muscle cells as described in Roswit, W.T. et al., Arch. Biochem. Biophys., 225,
285-295 (1983).

Example 21
Inhibition of Procollagen C-Proteinase activity
The ability of the compounds to inhibit PCP has been demonstrated in the
following in vitro assays utilizing a synthetic peptide as the substrate.
25 AssayA

A continuous assay was performed using 20 uM substrate (Dabcyl-Pro-Tyr-
Tyr-Gly-Asp-Glu-Pro-n-Leu-Edans) (SEQ ID NO:6). The final assay conditions were
20 uM substrate, 50 mM HEPES pH 7.5, 50 mM NacCl, 3% DMSO, 30°C and PCP

enzyme. Product formation was monitored by fluorescence spectroscopy, Ex. = 335
30 nm, Em. = 490 nm. The ICso was calculated from the dose response of the compounds.
Assav B
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Eighty uL of buffer A (20 mM HEPES) containing the desired concentrations of
the test compound in DMSO or carrier vehicle was mixed with 10uL of approx.

1mg/mL PCP enzyme and 10uL of 0.1mM substrate both in 20 mM HEPES. The
contents are mixed, incubated at room temperature for 1-2 hours and fluorescent
readings taken with a Victor plate reader (Ex. 405nm, Em. 460nM at 2000-40,000 lamp
energy, 0.1-1 sec/well). The substrate was DACM-Cys-Pro-Tyr-Gly-Asp-Glu-Pro-
nLeu-Lys-FITC-OH. (SEQ ID NO:7) (DACM = dimethylaminocoumarylmaleimide,
FITC = fluorescein isothiocyanate). The ICsy was calculated from plots of the initial
velocity vs. compound concentration.

Additional in vitro assays using native procollagen as the substrate may also be
used and these assays are described in more detail in WO 97/05865 (“C-Proteinase
Inhibitors for the Treatment of Disorders Relating to the Overproduction of
Collagen”), published 20 February 1997.

The compounds in Table [ had ICsq’s in the range 0of 0.01 to 2 uM.

Example 22
Measurement of Collagenase Activity
The collagenase-1, collagenase-2 and collagenase-3 inhibitory activity of
compounds of this invention in vitro was deterrined based on the hydrolysis of MCA-
Pro-Leu-Gly-Leu-DPA-Ala-Arg-NH> (SEQ ID NO:8) (Bachem, Inc.) at 37 °C as

described in Knight, C.G., et al., FEBS Lett., 296(3): 263-266 (1992).

The collagenase enzyme was diluted with assay buffer (30 mM Tricine pH 7.5,
200 mM NacCl, 10 mM CacCl,, and 0.005% Brij-35) containing 10 pumole of above
substrate dissolved in DMSO. Compounds of the invention dissolved in DMSO or
only DMSO (control samples) were added such that the final DMSO concentration in
all assays was 2.5%. The fluorescence changes were monitored with a Perkin-Eimer LS-
50B flourimeter using an excitation wavelength of 328 nm and an emission wavelength
of 393 nm.

Selected compounds from Tables I were 100-1000 more selective for PCP
inhibition than for the collagenase-1 and collagenase-3 enzymes and 50-500 more

selective for PCP inhibition than for the collagenase-1 and collagenase-2 enzymes.

0
- $10%
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The foregoing invention has been described in some detail by way of
illustration and example, for purposes of clarity and understanding. It will be obvious

to one of skill in the art that changes and modifications may be practiced within the

5 scope of the appended claims.
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1. Compounds of Formula (la):
0 7
N aq— AP
HOHN)Kr S0; Ar
5 R'
(Ia)
wherein:
R is alkyl, haloalky}, heteroalkyl, cycloalkyl, aryl, aralkyl, aralkenyl, heteroaryl,
heteroaralkyl, heteroaralkenyl, heterocyclvlalkyl, cycloalkylalkyl, -(alkylene)-C(O)-X
10 (where X is alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl, amino, monosubstituted amino,

disubstituted amino, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl,
heterocyclylalkyl, hydroxy, alkoxy, cycloalkoxy, cycloalkylalkoxy, heteroalkyloxy,
aralkyloxy, or heteroaralkyloxy), or
-C(=NR’ )NHSO,R" (where R” is hydrogen or alkyl, and R" is alkyl, haloalkyl,
15 cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, or heterocyclylalkyl);
R is -CH(R}Ar' or -CH(R*)CH=CHATr' where R? is hydrogen or alkyl; and Ar'
is aryl or heteroaryl;
Ar’ is either:

(i) a phenyl ring of formula (a):

wherein:
R'and R are, independently of each other, hydrogen, alkyl, alkylthio,
25 or halo;
R* and R®are, independently of each other, hydrogen, alkyl, or halo;
R¥is alkyl, haloalkyl, heterocyclyl, alkylthio, arylthio, aralkylthio,
heteroarylthio, heteroaralkylthio, cycloalkylthio, cycloalkylalkylthio, alkoxy,
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&10% H! : & () - nPayloxy, aralkoxy, heteroaryloxy, heteroaralkyloxy, cycloalkoxy,

cycloalkylalkoxy, alkyloxycarbonyl, hydroxy, halo, cyano, carboxy, nitro, amino,
monoalkylamino, dialkylamino, alkylsulfonyl, arylsulfonyl, aralkylsulfonyl,
heteroarylsulfonyl, heteroaralkylsulfonyl, cycloalkylsulfonyl,

5 cycloalkylalkylsulfonyl, or -Y-(alkylene)-C(O)-Z [where Y is a bond, -NR*-, -O-,
or -§(O),- (where n is 0 to 2), R*is hydrogen or alkyl, and Z is alkoxy, hydroxy,
amino, monosubstituted amino, or disubstituted amino}; or

R’ together with R? forms -O-(CR®R®),- where n is 2 or 3 and each R®
and R’ are, independently of each other, hydrogen or alkyl; or
) 10 the carbon atoms to which R* and R? are attached are fused to the C2-C3
carbons of a benzofuran ring;

provided that at least two of RY, R%, R®, and R’ are not hydrogen at the same

time; or
(i)  a naphthyl ring of formula (b):
R
%
N/
A
"\-\,/ = 10
R
15 ™
(b)
wherein:
‘ R" is hydrogen, alkyl, alkoxy, or halo; and
R" is hydrogen, alkyl, haloalkyl, alkylthio, alkoxy, alkyloxycarbonyl,
20 aryloxy, hydroxy, halo, cyano, carboxy, nitro, amino, monoalkylamino,

dialkylamino or alkylsulfonyl provided that both R'’and R"' are not hydrogen
at the same time; and
their pharmaceutically acceptable salts, prodrugs, individual isomers, and mixtures of

isomers..
2. The compound of Claim 1 wherein R is -CI—I(RZ)Arl wherein R is hydrogen.

3. The compound of Claim 1 or Claim 2 wherein Ar' is heteroaryl and Ar’ is

phenyl ring of formula (a).
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& (VomeB &10% H : & ()- b8 &10% H : & () - nt/a
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C& () -neYrYs =

O R" and R’ are, independently of each other, alkyl, alkylthio, or halo;
R* is hydrogen, alkyl, or halo;

R® is alkyl, haloalkyl, alkylthio, alkoxy, alkyloxvcarbonyl, aryloxy,
hydroxy, halo, cyano, carboxy, nitro, amino, monoalkylamino,
dialkylamino, or alkylsulfonyl; and

R® is hvdrogen.

5. The compound of Claim 4 wherein:
R* and R’ are, independently of each other, alkyl or halo;
R’ is alkyl; and
R* is alkyl, alkoxy, or halo.

6. The compound of Claim 5 wherein:
Ar' is indol-5-yl, 1-methylindol-5-vl, 3-acetylindol-5-yl, 3-
propionylindol-5-yl, 3-(2-methylpropionyl)indol-5-yl, imidazol-5-yl,
2-methylbenzimidazol-5-yl, or benzimidazol-5-yl;
R’ R*, and R’ are methyl; and

R® is methoxy, chloro, or bromo.

7. The compound of Claim 3 wherein:

R* and R® are hydrogen;

R® and R are, independently of each other, alkyl, or halo; and

R* is alkyl, haloalkyl, alkylthio, alkoxy, alkyloxycarbonyl, aryloxy,
hydroxy, halo, cyano, carboxy, nitro, amino, monoalkylamino,

dialkylamino, or alkylsulfonyl.

8. The compound of Claim 7 wherein;
R is alkyl;
R’ is alkyl, alkoxy, or halo; and
R’ is alkyl or halo.
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9. The compound of Claim 8 wherein:
Ar' is indol-5-yl, 1-methylindol-5-yl, 3-acetylindol-5-yl, 3-
propionylindol-5-yl, 3-(2-methylpropionyl)indol-5-yl, imidazol-5-yl, 2-
methylbenzimidazol-5-yl, or benzimidazol-5-yl;
5 R*and R’ are methyl; and

R’ is methoxy, chloro, or bromo.

10. The compound of Claim 2 wherein Ar' is aryl and Ar” is a phenyl ring of
formula (a).
10
11. The compound of Claim 10 wherein:
R* and R are, independently of each other, alkyl, alkylthio, or halo;
R*is hydrogen, alkyl or halo;
R’ is alkyl, haloalkyl, alkylthio, alkoxy, alkyloxycarbonyl, aryloxy,
15 hydroxy, halo, cyano, carboxy, nitro, amino, monoalkylamino, dialkylamino,
or alkylsulfonyl; and
R® is hydrogen.

12. The compound of Claim 11 wherein:
20 Ar' is a phenyl ring substituted with one or two substituents selected
from hydroxy, methylenedioxy, or methoxycarbonyl; and
R* and R’ are, independently of each other, alkyl or halo;
R is alkyl; and
R’ is alkyl, alkoxy, or halo.

13. The compound of Claim 12 wherein:

Ar' is 3,4-methylenedioxyphenyl, 3,4-dihydroxyphenyl, or 4-methoxy-
carbonylphenyl;

R*, R, and R are methyl; and

30 R® is methoxy, chloro, or bromo.

14. The compound of Claim 10 wherein:
R* and R® are hydrogen;
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R*and R’ are, independently of each other, alkyl, or halo; and
R? is alkyl, haloalkyl, alkylthio, alkoxy, alkyloxycarbonyl, aryloxy,
hydroxy, halo, cyano, carboxy, nitro, amino, monoalkylamino, dialkylamino, or

alkylsulfonyl.

15. The compound of Claim 14 wherein:
Ar' is a phenyl ring substituted with one or two substituents selected
from hydroxy, methylenedioxy, or methoxycarbonyl; and
R¥is alkyl; and
10 R is alkyl, alkoxy, or halo; and
R’ is alkyl or halo.

16. The compound of Claim 15 wherein:
Ar' is 3,4-methylenedioxyphenyl, 3,4-dihydroxyphenyl, or 4-methoxy-
15 carbonylphenyl;
R*and R’ are methyl; and

R’is methoxy, chloro, or bromo.
17. The compound of Claim 1 wherein R is -CI—I(Rz)Arl wherein R” is alkyl.

18. The compound of Claim 17 wherein Ar' is heteroaryl and Ar” is a phenyl

ring of formula (a).

19. The compound of Claim 18 wherein:
25 R* and R’ are, independently of each other, hydrogen, alkyl, alkylthio or
halo;
R* is hydrogen, alkyl, or halo;
R’is alkyl, alkoxy, or halo; and
R® is hydrogen.
30
20. The compound of Claim 17 wherein Ar' is aryl and Ar” is a phenyl ring of

formula (a).
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21. The compound of Claim 20 wherein:

Ar' is a phenyl ring substituted with one or two substituents selected
from hydroxy, methvlenedioxy, or methoxycarbonyl; and

R*and R’ are, independently of each other, hydrogen, alkyl, alkylthio,

5 or halo;

R* is hydrogen, alkyl, or halo;

R* is alkyl, haloalkyl, alkylthio, alkoxy, alkyloxycarbonyl, aryloxy,
hydroxy, halo, cyano, carboxy, nitro, amino, monoalkylamino, dialkylamino,
or alkylsulfonyl; and

10 R is hydrogen.

22. The compound of Claim 2 wherein Ar' is heteroaryl and Ar” is a naphthyl
ring of formula (b).

15 23. The compound of Claim 2 wherein Ar' is aryl and Ar” is a naphthyl ring of
formula (b).

24. The compound of Claim 1 wherein R is -CH(R*)CH=CHAT' wherein R*is
hydrogen.
20
25. The compound of Claim 24 wherein Ar' is heteroaryl and Ar” is a phenyl

* ring of formula (a).

26. The compound of Claim 24 wherein Ar' is aryl and Ar? is a phenyl ring of
25 formula (a).

27. The compound of Claim 24 wherein Ar' is heteroaryl and Ar” is a naphthyl

ring of formula (b).

30 28.The compound of Claim 24 wherein Ar' is aryl and Ar” is a naphthyl ring of

formula (b).
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29. The compound of any one of Claims 1-28 wherein R' is alkyl, aralkyl,
heteroalkyl, or -(alkylene)-C(O)-X where X is alkyl, amino, monosubstituted amino,

disubstituted amino, or heterocyclyl.

30. The compound of Claim 29 wherein R’ is 2-propyl, hydroxymethyl, tert-
butoxymethyl, 2-hydroxyethyl, 2-hydroxypropyl, 2-amidopropyl, acetyloxymethyl,
benzyl, methoxymethyl, or -(alkylene)-C(O)-X where X is 2- or 4-pyridylmethyl-
amino, 1-alkoxycarbonylpyridin-4-ylamino, optionally substituted benzylamino, 4-
optionally substituted benzyloxycarbonylpiperazin-1-yl, 4-optionally substituted
phenylpiperazin-1-yl, 4-alkoxycarbonylpiperazin-1-yl, or 4-optionally substituted
heteroarylpiperazin-1-yl.

31. The compound of Claim 29 wherein R'is heteroalkyl or -(alkylene)-C(O)-
X where X is alkyl, amino, monosubstituted amino, disubstituted amino, or

heterocyclyl.

32. The compound of Claim 31 wherein R' is methylsulfonylaminomethyl,
phenylsulfonylaminomethyl, (3-nitrophenyl)CH,SO.NHCHa-,
methylcarbonylaminomethyl, 4-(methoxycarbonyl)phenylcarbonyl-aminomethyl, 2-
(pyrrol-1-yl)phenylcarbonylaminomethyl, 3-
cyanophenylaminocarbonylaminomethyl, thien-2-ylcarbonylaminomethyl,
phenylcarbonylaminomethyl, (C¢Hs)CHCH;NHCO(C,H,)JCONHCH,-, (4-
methoxyphenyl) COC;H,CONHCH,-, 4-
chlorophenylsulfonylaminocarbonylaminomethyl, 5-(acetyl)thien-2-
ylcarbonylaminomethyl, pyridin-3-ylcarbonylaminomethyl, (3,4,5-
trimethoxyphenyl)C.H;CONHCH:-, 3-methoxyphenylaminocarbonylaminomethyl,
(phenoxy)CH(CH2CH;)CONHCH2s-, 1-(ethoxycarbonyl)piperidin-4-yl-
aminomethylcarbonylaminomethyl, 3-(benzyloxycarbonylamino)propyl, 2-
[(diphenyl)methylaminocarbonyl]ethyl, 2-[2-(methyl)butylaminocarbonyl]ethyl, or 2-
[(CeHs)CHCH:NHCO]ethyl.
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33. Compounds of Formula (II)

0 R

| .
N _ -Ar
HO SO,
1

R
()

wherein R', R and Ar° are as defined in Claim 1.

34. Compounds of Formula (III)

()

wherein R, R! and Ar® are as defined in Claim 1 and R'? is alkyl.

10 35. Compounds of Formula (IV)

(V)
wherein R, R' and Ar? are as defined in Claim 1 and R is H or a protecting group and

Risa protecting group.

15 36. A process for preparing a compound of Claim 1, which process comprises:

(i) reacting a compound of formula 1:

l—
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where R', R?, Ar' and Ar” are as defined in Claim 1 and Y is hydroxy, halo, alkyl or

succinimido ester with a hydroxylamine of formula NHR‘OR * * where R’ is hydrogen
or a nitrogen protecting group and R’ * is an O- protecting group, followed by removal

of the protecting group(s) to provide a compound of Formula (Ia); or

(¥ 1

(ii) reacting a compound of formula 2 where R' and Ar” are as defined in Claim 1 and R®
and R" are suitable O- and N- protecting groups:
/cj)ﬁ/ H—SOZ-Arz
R*O-N
g R
2
with an alkylating agent of formula Ar' CHR?X or Ar'CH=CHCHRX where Ar’, R?is as
10 defined in Claim 1 and X is a leaving group under alkylating reaction conditions, or an
alcohol of formula Ar'CHR’OH in the presence of a coupling agent and
trialkylphosphine followed by removal of the protecting groups to provide a compound
of Formula (Ia); and
(iii) optionally converting the compound of Formula (Ia) prepared in Step (i)-(ii) above,
15 to the corresponding acid addition salt by treatment with an acid;
(iv) optionally converting the compound of Formula (Ia) prepared in Steps (i)-(ii) above,
to the corresponding free base by treatment with a base; and
(v) optionally separating a mixture of stereoisomers of a compound of Formula (a)

prepared in Steps (i) - (iv) above, to give a single stereoisomer.

37. A pharmaceutical composition comprising a therapeutically effective
amount of a compound of any one of claims 1-32 and a pharmaceutically acceptable

excipient.

25 38. Compounds of any one of claims 1-32 for use as therapeutically active

substances.

39. Use of a compound of any one of claims 1-32 in the preparation of a
medicament comprising a compound of any one of claims 1-32 for the treatment of
30 interstitial pulmonary fibrosis, pericentral fibrosis, Symmers’ fibrosis, perimuscular

fibrosis, kidney and liver fibrosis, idiopathic pulmonary fibrosis, endocardial sclerosis,
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41. Use of a compound of Formula (Ib)

o
1 HOHN)H/N\SO;AF
R1
10 (Ib)
wherein:
R! is alkyl, haloalkyl, heteroalkyl, cycloalkyl, aryl, aralkyl, aralkenyl, heteroaryl,
heteroaralkyl, heteroaralkenyl, heterocyclylalkyl, cycloalkylalkyl, -(alkylene)-C(O)-X
(where X is alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl, amino, monosubstituted amino,
15 disubstituted amino, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl,
heterocyclylalkyl, hydroxy, alkoxy, cycloalkoxy, cycloalkylalkoxy, heteroalkyloxy,
aralkyloxy, or heteroaralkyloxy), or
-C(=NR’)NHSO;R" (where R" is hydrogen or alkyl, and R" is alkyl, haloalkyl,
cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, or heterocyclylalkyl);
20 R is -CH(R®)Ar or -CH(R?)CH=CHATr' where R® is hydrogen or alky}; and Ar'
is aryl or heteroaryl;
Ar’ is either:

(i) a phenyl ring of formula (a):

wherein:
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R’ together with R* forms -O-(CR®R%),- where n is 2 or 3 and each R®

and R’ are, independently of each other, hydrogen or alky}; or
15 the carbon atoms to which R® and R* are attached are fused to the C2-
C3 carbons of a benzofuran ring; or
(ii)  a naphthyl ring of formula (b):
RH
—<
N\ /

(b)
20 wherein:
R' is hydrogen, alkyl, alkoxy, or halo; and
R'! is hydrogen, alkyl, haloalkyl, alkylthio, alkoxy, alkyloxycarbonyl,
aryloxy, hydroxy, halo, cyano, carboxy, nitro, amino, monoalkylamino,
dialkylamino or alkylsulfonyl; and
25 their pharmaceutically acceptable salts, prodrugs, individual isomers, and
mixtures of isomers in the preparation of a medicament comprising a
compound of formula (Ia) as defined hereinbefore for the treatment of a
disease treatable by a procollagen C-proteinase inhibitor, preferably for the

treatment of interstitial collagens, exemplified by interstitial pulmonary



" #$UR' ()*+,-./0123456789: ;
<=>?@A\BCDEFGHI JKLMNOPQRSTUWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvv%y’&érh &503

WO 00/37436 PCT/EP99/09920

122
fibrosis, pericentral fibrosis, Symmers’ fibrosis, perimuscular fibrosis, kidney
and liver fibrosis, idiopathic pulmonary fibrosis, endocardial sclerosis,
hepatitis, acute respiratory distress syndrome, arthritis, cystic fibrosis, tendon

surgery, surgical adhesions, corneal scarring, and restenosis.
o
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<1i0> F.Hoffmanrn-La Roche 2G
124 Grenzacherscrasse

<120>
<130>
<150>
<151>
<160>
<170>
<210>
<211>
<212>
<213>

<220>
<223>

<400>

CH-£4070 Basel
Switzerland

Sulfonamide Hydroxamates

20427

USs 60/:113,311
1998-12-22

8

FastSEQ for Windows
1

122

DNA

Artificial Sequence
DpCr primer

1

gcgecgeggta cccgccccge cagcatgcecc
ctgctgctge teccecgegtee cggecggcecy

gc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

2

59

DNA

Artificial Sequence

pCr primer

2

ccgctcgage ctcactgggg ggtccggttt

<210>
<211l>
<212>
<213>

<220>
<223>

<400>

3

23

DNA

Artificial Sequence

pcr primer

3

gacgaagagg acctgagggc ctt

<210>
<211>
<212>
<213>

<220>
<223>

4

21

DNA

Artificial Sedguence

pcr primer

Version 3.0

ggcgtggecce gcecctgeceget gcectgeteggg 60
ctggacttgg ccgactacac ctatgacctg 120
122

cttttctgca ctcggaattt gagctggtyg 59

23
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ttcctggaac tgcagctttg a

<400> 4

<210> 5
<211> 25
<212> DNA

<213> Artificial

<220>

<223> pcr primer

<400> 5

Sequence

tgccgtctga gatccacage ctgct

<210> 6
<211> 8
<212> PRT

<213> Artificial Sequence

<220>

<223> synthetic peptide

<400> 6

Pro Tyr Tyr Gly Asp Glu Pro Leu
1 5

1

<210> 7
<21l> 9
<212> PRT

<213> Artificial Sequence

<220>

<223> synthetic peptide

<400> 7

<210> 8
<211> 7
<212> PRT

Cys Pro Tyr Gly Asp Glu Pro Leu Lys
5

<213> Artificial Sequence

<220>

<223> synthetic peptide

<223> Xaa

<400> 8

DPA

Arg Ala Xaa Leu Gly Leu Pro

1

5

14 April 2003
PCT/EP99/09920



