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HETEROCYCLI C COVMPOUNDS AS | NHI BI TORS OF ROTAMASE ENZYMES This invent{ AN 2003
relates to 1-heteroaryl-pyrrolidine, -piperidine and 5 -honopi peridine
derivative processes for the preparation of, internediates used in -
t he prepar gvtqa@ﬂs%? conpositions containing and the uses of ,PCS"GEﬁW"““
derivatives. It has been reported that the irnnmunosuppressant FK-506 -
pronotes 10 15 neurite outgrowth in vitro in neuronal cell line and culture
nodel s (see Lyons et al, Pro. Natl. Acad. Sci., 1994, 91, 3191-95 and

Snyder et al, Nature Medicine, 1995, 1,182-37). WO A- 961 40140,
WO A- 96/ 408 s 9 A0,nH S Gl ORE +92Ye ol AE
activity bot—y 'e'iv;' a' oS Phatas
cal ci neurin andThibemairmiod r@iﬁté@t&&%t@@aﬁrﬂ?ﬂﬂﬂm,e—@ Jerilicanyity.

US- A- 5, 721, 256 di scl oses sul phonam des, and WO A-98/ 13343 and WO A- 98l 13355
di scl ose hetasmeRigeiidige deryatives/anc i peoespes fortbe prepgratian athi ch do not

St phora BElad R s UM S BRRLARS R0 61 B fositons Bopiing B dnd e 77
WO- A- 96/ 409#Guemdedatired6! 40633 that the 20 25 neurotrophic effect of these

conmpounds is nediated, at least in part, by a high affinity interaction
with the FK- 506!t baRdiess reperter dlat thedmmawndsuppressandFK=REP momolesever) t he

nmechani sm i S 4 D&2r. i i TR - i L1 ults
in a neuro %%P;{)Yﬁioc k%’?’w é@iﬂ Q‘ts@a'ﬁ Cr{)érug@%%\‘tcem n??‘\f/\)%q E%er’ﬁﬁggggp één!?g&aéggphi o
activity thagptPredvatheAdaehIScs.edoodr oudt 31h85 and Snyder et al, Nature Medicine,

neur ot r ophi ¢/ non- | m’runo&%g%r essant cl ass o onpounds. has been expl ored and

f
it haslbeerPouhPrpak QQéQHéQaWQTA'Qﬁﬁ’fC JrARI WA {19%0aci al nerve
crush and ﬂ%'cfi‘:%b%o a‘értHéhhé\gbofBQGrdrtr%tphid LofAs t%igﬁmﬂhﬁ@gg that

the functional regerieration of am ne neur ons - danage oxi n MPTP
was pronot adtidyatthe protgio phdspithtasé catindurar and thereforeewhishihave no

| ~MmmA~-WA~'" . 1 3 JAN 2003 WD 00/ 05232 PCT/1B99/01211 -2 Additionally, it
was repor t BBMUASEURRIEESVE ECH o f Ugf&i%?%? rzﬁﬁrﬁﬁ"f'g%?%ﬁ“éﬁ’oﬂﬁ@@% apgs
pronoted b 1S ¥y i - dopam ne

| esi oni ng X\Tl(t)g%ggﬁi@%g?ggl#’(&:i ﬂ,e(a?!oﬁgﬂ gg@%ﬂ??é@#%?@iegéﬁégg%ﬁem 5

Phar mat®ut ineatotphicactivity ®ut whichids ndR 8xert lanyrsgnifioantiscenuficaupgredsite t he

present co und hi c agents which haye.an affinity for
Fkep- 1 ype. PRRIWoNEHR-ET2] 313 BRgl sl iibhoninits BT IR-PRRpRredsSor ¢ he
enzynme act ig¥fifity. and especially of the cis-trans prolyl isonerase (rotanase)
activity of FKBP-type inmunophilins, particularly the 10 i m*runo?\hi lin

FﬁBP— ﬁz. The pr Bh@stbaimpuggestedy W@-&BQTWM@a@G’ W?rmi%/‘w&aﬁ?et pt theei n
munosuppy Sct 78 o foh & haskEEBbnde KnBBlARL R Erbf Blaerhdua ok

neuronad degfitg st autioArwittp tHTPK S 0BbindiR) protsinBesadh as RKMBP-aaf @r owt h and
can be used for treating 15 neurol ogi cal disorders arising from

neur odegendiKif-02. driewavess the machanism by el thigJoleractipmwity EKEirdyee The
ed ! N . . .
(Al zher mer Tomfin3BAAAS eddllinENe GouRARt Sodt 14 PRl UrfplBHTHER . o <

and ot her famgesofofeurotrophiceaotioity thateasehe Relisedthrowgdihteease, Huntington's
di sease, neurol ogi g‘zl deficits associated with 20 stroke, all fornms of

degener at i VEUER h%#f@&%@@@ﬁ_&%@@ﬁt Elgss &f CBQRW&P""%@?%W'Q% em
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1 3 JAN 2003 WD 00/ 05232 PCT/1B99/01211 -3 gl ossopharyngeal neural gi a,
BelI's Palsy, all forms of auto-inmmune related disease resulting in{damapR()
of the central or peripheral nervous system (e.g. nmultiple sclerosis,

nyast heni a 8raVIS Quillain-Barre syndrone), AIDS related 5 dlsorders of -
the nervou¥0808$28%, dapsone ticks, bulbar and retrobul bar afCEaBIWHII1of the
optic nerve (e.g. retinopathies and retrobul bar neuritis), hearing

di sorders such as tinnitus, and prion diseases. Preferably, the present
conpounds can be used for treating senile denmentia (Al zheiner's di sease) or
anot her denentia, anyotrophic |lateral 12-sclerosis or another form of notor
neuron di sease, Parkinson's di sease, Huntingdon's disease, a neurologlcal

deficit ashediiapaly.yiwas sepeied t%i@ﬂ@éﬁ“%}mﬁtﬁﬁ%mr@%mé the ratiag ent r al
or periphesa &Sﬂﬁg%e%b?ﬁtgtgﬂrg lscl%eie??ﬂlt?r%ﬂ{ Howin erH y’i‘t gﬁﬁﬁﬁé)pat hy

(either di'abetic or non-di e scleros ring disorder '

such as tllesnohu@ oﬂﬁoﬂdmnrwrgxsméuronsr@:ﬁe blarrﬂltm&@&naerp@unennd of the
formula: -R or a pharnmaceuti cal I% acceptabl e salt thereof, 20 wherein Ais
unbr anchedP'@%"maQ%’t‘é’?k HEHEN oYY onhl40p-42st i tuted by C, - C6 al kyl ; 13

NG, - G al kyl§ o5 oot PR do e et ?m**‘éﬁwm@r@ﬁte)”e%t%@ei ring,

non- ar omat agentb edtdciobpokian affinlly foroFKBPARYpg imnrunophilimgem ;bmnetulaa,tthey sai d
' each

group bein tional |y substituted by 1, 2 or 3 supstituent,

i ndepende eytg)%tenbmﬂ tors 6’%1“'@ enzmeaaqtytty apd espesgially ok Hia ¢l 'GQ; realyl

cycl oal kyl g and
-CQO(aryl), sgl{@fdé% E‘S}Fa %Q)Z?é% Of%%bh%b%l ong%gﬁglhgs?%%ﬂ@b@é)l or

subst i ]t(lJenMra)meplmhn iFCEP @] gitntel gresehteccbmpotmcdmd@&uot significaotlp dlyit thear yI

R R e 05%%@@8&#@%@%@@35%@96% Bekanmaneitn o co - b 15
191 G sl - sy EL % al o v,
cycl oal kyl (C2 The present compounds therefore moderate neuronal degeneration and
promote neuronal regeneration and outgrowth and can be used for treating
15 neurological disorders arising from neurodegenerative diseases or other
disorders involving nerve damage. The neurological disorders that may be
treated include senile dementia (Alzheimer's disease) and other dementias,
amyotrophic lateral sclerosis and other forms of motor neuron disease,
Parkinson's disease, Huntington's disease, neurological deficits associated with
20 stroke, all forms of degenerative disease affecting the central or peripheral
nervous system (e.g. cerebellar-brainstem atrophies, syndromes of progressive
ataxias), all forms of muscular dystrophy, progressive muscular atrophies,
progressive bulbar muscular atrophy, physical or traumatic damage to the
central or peripheral nervous system (e.g. spinal cord), herniated, ruptured or
25 prolapsed intervertebrae disc syndromes, cervical spondylosis, plexus
disorders, thoracic outlet syndromes, all forms of peripheral neuropathy (both

diabetic and non-diabetic), trigeminal neuralgia,



C4) al koxy and -C02(0 - C6 alkyl); R5 and R6 are either each independently
selected fromH and C~- - C6 20 al kyl or, when taken together, repredeniAN 2003
unbranched C3 - C5 al kyl ene; "aryl" neans phenyl, optionally substituted by
1, 2 or 3 tituent(s) each independently selected fromC,_ - Lkyl, CI
- Cs al koxy, s - CONR5R6, hal o(CL - ©6 al kyl) and -NR5R6;PCJH§§%@2 P13
JAN 2003 WO 00/ 05232 PCT/1B99/01211 -5 "het" neans a 5- or 6-nenbered
nonocyclic) or 8-, 9- or 10-nmenbered bicyclic, ring heterocyclic group
containing from1l to 3 heteroatons each independently selected fromN, O
and S, said group being optionally 5 substituted by 1, 2 or 3

2l koxy,  naplRENERadeEr REIETR, KRSl Qb it anc Myt gl ne above
defini ti ongisealalresut®gns damictof tBBlceheral b péfipraral moagg%ﬁbhv#e.g.al koxy,
al kenyl and al kyl ene groups contai ning the requisite 10 nunber of carbon

atoms, exc@piltiplaecterosts, cmyastheniagrass, (avilaincPamé spyndnemac AdaS celated The

el udes + ne s s P Br BV us St qebSag ARG WRitEy Bho b BdY .5 §
addi ti on sakfestieieof Hgmegtid nowedeid setivpainiesrandnerobalbae ndbriig)l t s and
exanpl es are the hydrochl oride, hydrobrom de, hydroiodi de, sul phate,

bi sul phat e hearing si¥Qrdgr® s¥efaas linAijds, GHEPMLLISRA%ES. acet ate, nal eat e,

fumarate, |acta [ , ' ar at e,
benzoat o, et hardSUiBRYA e Pent 3o dnp hin 2RA bR R HRE B anng SEFE50

p- t ol uenes depiamiat @ l2heimaTodiseass | dranothdridarhentza senyaalophiciatertpr med from
bases which form non-toxic, salts and exanples are the sodi um potassium

al um nl@m seleresismr anginesionm of neler aruraY dispase  Rarkingon g diseastyr a revi ew
i tabl ] - Pha: i 1. Th

ohar macout L gBoRREaRER0E £hofolodeaddtlassbliakd)ilfsidRe, diyskaatdr ) ™

i ncl ude t herduyhtis @smiageriedhe cAhial ondripthedalwidrirous $ystemr(esy repirsat eped)pf t he

conmpounds of the fornula (I r ol ymor phs and radi ol apel | ed derivatives
t th eof . 3@ perip%eral neurop(aﬂ%y &-itﬁepdia%etic 'or non- iabetics, multiple sclerosis or a
hearing disorder such as tinnitus.
15 The present invention provides a compound of the formula:

A O
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N
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or a pharmaceutically acceptable salt thereof,
20 wherein
A is unbranched C; - Cs alkylene optionally substituted by C; - Cg alkyl;



1 3 JAN 2003 WD 00/ 05232 PCT/1B99/01211 -6 A conpound of the fornmnul alflv@u”
contains one or nore asymretric carbon atons and therefore exists in Zﬂm
nore stereoisoneric fornms. Where a conpound of the formula (1) contains an
al kenyl or al kenyl ene group, cis (E) 5 and trans (Z) isonerismmy al so -
occur. The \ﬁp@g/g,%gz i nvention includes the individual stereoi ?6??6?%”@?% he
conpounds of the fornula (1) and, where appropriate, the individual .
tautomeric forns thereof, together with m xtures thereof. Separation of

di astereoi soners or cis and trans isonmers nmay be 10 achi eved by

conventional techniques, e.g. by fractie#al crystallisation, chromatography
or HP.L C of stereoi sonmeri ¢ mxtyre of a conpound of the formula (1) -or
a suitable sal t%fs @e :\'/\ﬁ'fp(/@@hépe@?lw?)}\n i ndi vi dual enantiomer of a
conmpound of the fornmula (1) may al so be prepared from a correspondi ng
optically pure internmediate or by resolution, such as by H P.L.C. of the
15 correspondi ngY isa@eBaiNH 0sN(Q, aCgalkydh! e chiral support or by fractional
crystallisation of the diastereoisoneric salts formed by reaction of the
correspéndi ng racemate with a suitabie optically active acid or base, as

appropriate. 20 i€l . { 0.0 L f r, : 0
VRN R 2 G HhRga . N6 8- Ao e 5R8 AET e, BB p i @541 51
- Twher eidn ]I:{;odtéinir@zon]&aitr?@@n ffetemhmubh’aiair%o?p mi@imﬁmllﬁsﬂbsﬁmt%d)Wa )
conpound of ,the forpul.a . t he above definitjons compoynd of the
Cormi a (1) lemer 3 BuPStifiebl eash liengnaernsealed B Gr oPerdigd. Ca- C:
Pref erably, } 4 a (X K $efr abl y,
Xis Oor yN?—’I?eHI]'}?’e%ser g‘g@)&ld@ﬂ% %gbgf\’lH.é%r(eCf eréa %V@qumﬁlq l@?@? er?&er abl>/y,
R is azétidamytGOf@aryhpsaidiatipyll and atikgred beingydpticrmtiy sopstituted by 1 or 2
substituent(s) each independently selected from Cj - C; cycloalkyl, aryl, het, -
O(aryl), -O(C1 - C alkylene)aryl, -CO(het), -CONR°R® and -CO(aryl);

R', R% R®and R* are each independently selected from H, halo, C1 - Cq
15  alkyl, C; - C; cycloalkyl, halo(C4 - Cg)alkyl, C4 - Cg alkoxy, -CONR°R®, C; - C-
cycloalkoxy, Cs - C; cycloalkyl-(C, - Cs)alkylene, Cs - C7 cycloalkyl(Cs -
Cs)alkoxy and -CO»(C1 - Ce alkyl);

R® and R® are either each independently selected from H and C; - Cg
20  alkyl or, when taken together, represent unbranched Cj; - Cs alkylene;

“aryl” means phenyl, optionally substituted by 1, 2 or 3 substituent(s)
each independently selected from Cy - Cs alkyl, C4 - Cs alkoxy, halo, -CONR’R?,
halo(C+ - Cs alkyl) and -NR°R®; and

25



substituted as previously defined for R for a conmpound of the for rruI a 5 l\?
Preferably, Ris 3-azetidinyl, 3-pyrrolidinyl, 3-piperidinyl or AN 2003
4- pi peridi nyI each optional Iy substituted as previously defined for R for
a conpoundy, ,formula (1). 20 Preferably, R is azetidi n;iJ HPyJ/Jl?IfII di nyl-
or piperidi nyOI each optionally substituted by 1, 2 or 3 substituen

each |ndependently selected fromC, -C6 al kyl, het) -C02(C1-C6 al kyl) and
-CQ(het)) said al kyl being optionally substit ut ed by 1 or 2 substituent(s)
each independently selected from C3-C~ cycl oal kyl, aryl, het, -Q(aryl),
-0(C -C2 al kylene)aryl 25 and - CONRSR®6. -5Pr ef er abl y, Ris 3-azetidinyl,

3-pyrrolidinyl,« 1Y, r t tltuted
by 1, 2 or 3 sub@?%ggﬁ%%§deraegﬁ1 I'n éggn’ﬁg*ﬁﬁw' ggtceég(#rrom SV”%JQ% kyl ,
het) -C02( @tg@ﬁ: alanWe)er@oylclrc@Bbhptcbntaaung facbdqyﬂ tdorelhegemammaalaby
substituted 1 or 2 substi tuenth/ aéch mdaendent 30 sel ected from
C3- C~ cycl @QP@9N§1‘3%IVy9rele¢t8ti pnd RaPRIN and CONR5R6.

Qafly
pyrr ol 13 R B Zal b SR Sac w%‘eﬁé?ﬁt Eébéd FomeE
subst i t uenalkg), Gawy almbe,pmugmalq(@elwlgw)fprmnyeaamm-NFf ridyl,

tert-but oxycarbonyl, quinolin-2-ylcarbonyl, 2 5
phenyl qui nol i n- 4- yIcarbonyI 4- nethoxqu|noI|n 2- yIcarbonyI 6- met hoxy

2- phenyl qui nol i [22?? i u I

2chl or oqui nol i n&h'%y carEon l)érmﬁdzdpsgrgélgl hgéﬁq car r¥: Eﬁgo%’rlyrbmo or

cycl ogr opyldﬁie:tand alkplhar(;mlbwrealﬁqmyl adudpﬂileylgheagvdxym ﬁdnmmmgyhmqwdlslte dazol -
3pyri met i dyl nmet ri et i m dazo
10 yl) ﬁ% hynux'(bf’rqu EZ@%‘ thﬂ‘ézéWe\?%y'#rﬁfg "ﬂ‘g}'Pg f%dz It?ﬁ' Haﬁr%ﬁ?\ﬁﬂ 8Lyl ) met hyI
qui nol i n-4py. clhh ifffui noi i n-2-yl net hyl, qui nolin-3-yfnethyl,

1-{quinoli n4 yl aII , (2-fluoropyridi n-4-y| ) met hyl) phenoxyrret hyl ,

benzyl oxymet hyl Tharphamacemtiqallmacbgptabm galts nbtt‘@rdmzmpb}ledhy)lf trenfbrmula

3- (am nocar, hen thyl . 15 Prefera 3-azetidinyl,
3- f)yr rol i df 'E 8( %ﬁﬁ\ p?é‘t)‘l‘i‘ gﬁﬂk’/’% dsthﬁltf?éﬁ tf{%tp ch optional ?/y substituted
by 1, 2 or 3 Su@ﬁﬁtbbl!é%d %di%ﬁ@altﬁ%?@%\ﬂ?éﬂ fr?zﬁrrﬁ&cl%tmcﬁrf@m\ Abhbxic

2-pyridyl, tert-butoxycarbonyl, quinolin-2-ylcarbonyl,

2- pheny$ qusak&s andexgmpéashaieythe rwdmm@mmwbobrmmﬂ budwwde sulphate,

20 2- on! or BuAATER, BhtadhgiR: RidopoiRPRals el M V' o= o)

cycl opr opylirakabte, phenyl met hyl, di phenyl nethyl, 2-pyridyimethyl,
3pyridyl nethyl, 4-pyridylnmethyl, 2-{2- pyrldyl}eth I

2- ( 2- met hyladiaigas ratpy |C)tlfgitt(ﬁ,yg;lucqrj_a’qar suctinatey 5ggqj]argt%‘|gqf§pﬁ§ﬁ
2-chl I I hyl,
2 e oS HATE OB, ool 2 et

(2-ffuQo Opfglﬁﬂodileheéubdhbﬁatdﬂahd pahmw;m hyl, benzyl oxynet hyl,
am nocar bonyl et hy (ar ni nocarbonyl ) eth and 3 m nocar bonyl phenyl
met hyl . 173 JAN ﬂbl?ab% %ﬁiﬁo@'ﬁé?ffpﬁ/fm@@gﬁé?&!‘@m% PrRNEPABKIG Salts R2) R3

o, o o o herdingriy Lol sl om Houel chorEat b el o
fluoro, chlzxmand dizthearetamine sdiisor orret hyI Preferably, R5 and R6 are either
each H or, when I'-toz%laergv{e(\)npgnt'n r%‘Laurtable salts see Berge et al, J. Pharm. Sci., 1977, 66,
25 1-19.
The pharmaceutically acceptabie solvates of the compounds of the
formula (I) include the hydrates thereof.
Also included within the present scope of the compounds of the formula
(1) are polymorphs and radiolabelled derivatives thereof.

30



pentyl ene. 10 Preferably, "aryl" nmeans a phenyl group, optionally
substituted by CONRSR6, wherein R5 and R6 are preferably both H 13 JAN 2003
Preferably, "het" neans pyridyl, imdazolyl, triazolyl, quinolinyl or
benzpyrazol yf, each optionally substituted by 1, 2 or 3 substituent(s) 15 -
each i ndep¥Rd88523y sel ected from C~-C6 al kyl, C~-C6 al koxy, HAIBI¥HAtNy|
and - NR5R6. Preferably, "het" neans pyridyl, imdazolyl, triazolyl,

qui nol i nyl or benzpyrazolyl, each optionally substituted by 1, 2 or 3
substituent(s) 20 each independently sel ect ed frommet hyl, nmethoxy, fluoro,
chl oro, phenyl and piperidino. Pref erabLQL "het" neans 2- pyri dyl,

3-pyridyl, 4-pyridyl, imdazol-1- 2,4-triazol -3-yl) qumolln 2-yl,
qui nolin-3-yl, émqmp@%ndlowh%iormula ﬂ% CQEWWPH@@I’“@P@I asygypatrisareenl | y

el Lt e ol ak AL hoR R AUAERETaY LRSS O
001 05232 PEHHpBAAL a1 6 fori:ﬂ;l&’r(?fcﬁfrﬂ@lhs art Aty raerdian Ge, oB-BY! 1 01

4-pyridyl, imdazol - , 2,4-triazaql-3-yl, quinolin-2-y
qui nol i- 3apd tra@ei.(zmlsqmaugm rBay alse gwpﬁ@zmesenwveeﬁ% "wdj«zd%riam y

Subst !¢ Ut efoiad2i8fecls BN of B Aot AEENNEERAGRIN AL ECt . o

nmet hyl , 0oXY, uoro oro and~ pi peridrno ef'erably, "het"

means 2- pyapFudpnaﬁe Jveiingilvidudt taumdmdnc fbrinis heredf ttogether withyrhixtures
qui nolin-2-y qU| nolin-3-yl, quinolin-4-yl, 1 H-benzpyrazol 6-yl, 2 10

met hyl i m dthaspots - y1l, 2-chloroquinoiin-3-yl, 2-phenylquinofin-4-y1, 4

met hoxyqui nol i nﬁ%ﬁ&ftﬁn Bgélgg?@éealsgpr‘?é} 'oq‘é'i 841& '?raﬁé}(%cfmérs may be. n-4-yl .

pi peri di noqui nol rqu|no uoropy

Pr ef er gl yachlleeedIbw;brwfentlbaalftechulcmeslé thberad‘sloRal cRyEtallBatlbn a corrpound
of the fornula (I) is 1, 3-benzgoxazol - , 3 benzot hj azol - x
H benzi ni daamm@tograpw 8F By l1C SOBQﬁﬁQQE@meZICy'F“)ﬁW e a compou d of the

6- chl or o- LG+ RERT9RIAL A arts ¥htt or derivative thereof. An individual enantiomer of a
compound of the formula (I) may also be prepared from a corresponding
optically pure intermediate or by resolution, such as by H.P.L.C. of the

15 corresponding racemate using a suitable chiral support or by fractional
crystaliisation of the diastereoisomeric salts formed by reaction of the
corresponding racemate with a suitabie optically active acid or base, as
appropriate.

20 Particularly preferred are compounds of the formula:

o
/k Y—

(1A)



Particularly preferred exanpl es of the conmpounds of the formula (1) 1a?
described in the Exanples section hereafter are: 30 JAN 2003
(2S)-1-(1, 3-Benzoxazol -2-yl )-1~-[(3S)-1-benzyl pyrrolidin-3-yl]-2piperidinec
ar boxam de; 05,’.23JAN 2003 WO 00/ 05232 PCT/1B94/01211 -11

(29) - 1- (1, 3 BEYEKazol - 2-y1 ) - 11~- [ (3S) - 1- (2- pyri di nyi met hyl )FSHPEMPETH. 3
yl ] -2-pi peri di necar boxam de;

(2S5)-1-(1, 3-Benzoxazol -2-yl ) -1 ~-[(3S) - 1-(3-pyridi nyl met hyl) pyrrolidin-3 5
yl]-2-pi peridi necar boxam de;

(2S)-1-(1, 3- Benzoxazol - 2- yI )-I~-[(38) 1-74- pyri di nyl met hyl ) pyrrolidin-3

Vo5 2 OnP e (WA R POART B0 IR A FOR 1588 A sy gefingd.fos A gqmaoynd 5

benzoxazol -@-tie fon@aey | d| necar boxam de;

(2S)-1V2-{(39)- 1[&2 Chl or ooqui nol i n- 3- I)rrethyl%@p yrrolidin-3 -1-(1,3
benzoxazol - 2- yl ) InAhgighavieddefsitionorbarcagpoupgd)af the Iqrrady (1 apd (('M’i)n &
3-yl t 1,3-b I
1) ST N RSPy Bigbrdal 1 S benzorace
(2S)-1V2-{(39)- 1 [(QJI nol i n-4-yl)nethyl)]pyrrolidin-3-yl}-1-(

1, 3- benzoxazol blbbz pi peri di necar boxam de;

(28)-I V2-{(3S) - 1’3'[9(f 1A 1§ 2AyPYtienBy| ) ] pyrrol i din-3-yl }-1- (1, 3- benzoxazol
-yl )-2-pi peridi necar boxar ni de;

(28)-I V2-{(3S}-1-[1- (G uinolin-4-yl)ethyl)]pyrrolidin-3-yl}-1-(

1, 3-benzoxazol ZPdfgrabiyyiXoes OdSn@cldHboxam de; 20

(2S) - JV2 {(3S)-1- &?" nol i n- 2 Icar bonyl]pyrrol idin-3-yl}-1-(1, 3- benzoxazol
2-yl) - 2% peri di A %ralg’b\ka?ﬁ'isd

(2S)-1V2-{(3S)-1-[2-Phenyl qui noI [ n-4-y| carbonyl ] pyrrolidin-3-yl}-1-(1,3
benzoxazol - 2-yl) - 2- pi peri di necar boxam de;

(29)-!V2- {(38) 1P[e¢errdhﬂyld{<jm®i ovdflHn- 2- yl car bonyl ] pyrrolidin-3-yl}-1-(1,3 25

benzoxazol - , r boxam de;

(2S)-1V2- {(38) 1 {eégr,@%? \293 ji'E)\henyl qui nol i n- 4-yl carbonyl ] pyrrolidin-3-yl}
1- (1, 3-benzoxazol - 2-yl ) - 2- pi peri di necar boxam de;
(2S)-1V2-{(3S)-1-[2-Piperidinoqui noi n-4-yl carbonyl]pyrrolidin-3-yl}-1-(1,3
benzoxakol - 2-yl )P@fgtq@y |l§|isnaza’l1dioxlapyuel;di®ﬂ or piperidinyl, each optionally

2S) - 1V2-{(38) - 1 | | h ,
E)en)zoxazol{ ( 2- g/l )3 5 Olr%gﬁlb‘:tg’o llﬂﬁg&gﬁf( %orﬁgor]‘]ﬁ ré‘%@% @\%‘gﬁy@'@g?(&)
PCT/1B99/ 01211 | In.

H-benzpyr azol - 6- 5ﬁg@ny$f%§f%§tﬁdm3 Pyrrohdln;(l 3; flperldmyl or 4-piperidinyl,

benzoxazol - 2-yl ) eactppptional me@@tb@bedraajprewously defined for R for a compound of
(2S)-1V2-[(39S) - 1; e@?ﬁh?ﬁ' oI|d|n 3-yl]-1-(6-brono-1, 3-benzoxazol -2-yl)-2 5
pi peri di necar box

(25) -1-3d, 3- Benzpraferdbly- Rlis ak¥Rdibi porraliding-dH hsridlhylyéactPoptionally

pi peri di necar boxam de

(29) - 1- (1, 3- Benzaxkstiutes By I, 297 3 sypsdivyers(s) @@éthqiepmdﬁétlweneﬁm BPMdi n
YL B e T EEE, Ak Cn R Gl By being
pi peri di necar boxapiisteally substituted by 1 or 2 substituent(s) each independently
selected from C3-C7 cycloalkyl, aryl, het, -O(aryl), -O(C4-C, alkylene)aryl
25 and -CONR°R®.
Preferably, R is 3-azetidinyl, 3-pyrrolidinyl, 3-piperidiny! or 4-piperidinyi,
each optionally substituted by 1, 2 or 3 substituent(s) each independently
selected from C4-Cg alkyl, het, -CO2(C+-Cs alkyl) and -CO(het), said alkyl
being optionally substituted by 1 or 2 substituent(s) each independently
30 selected from C3-C- cycloalkyl, aryl, het, -O(aryl), -O(C+-C; alkylene)aryl
and -CONR°R®,



The conpounds of the formula (1) can be prepared using conventional 114';1 N 70
procedures such as by the followng illustrative nethods in which R, '9 0
R2, R3, R4, A, X and Y are as previously defined for a conpound of the
formula (1) unless otherwi se stated. 1 ) Conpounds of the fornula (1) -
wherein X MO @/E32S can be prepared by 20 dehydrative coupl i B/ BP%/81211
conpound of the formula: A N>--COZH X N (tl) pi Rs 25 wherein Xis Oor S
with a conpound of the fornul a: 13 JAN 2003 WD 001 05232 PCT/iB99/ A 211
-13 HY-R (I1l) , Conpounds having the formula (I1) can be prepared
according to the 5 nethod illustrated i+B-Preparation 3 as detail ed herein.
Suitable conditions for such pr ratiog(ﬁnﬁse conventional procedures well

known to the skifiretegablyr Bda a@ﬁﬁ&iﬁ&spi/'ﬁe QrRperdinygl. eachoptaRRY t ext s,
i R e e

371-4. 10 Exanples o e conditions

the formula (11 )etingy24pyritivh, sdrt-botoxecarbdnyio qaimotint2-yizaesbredt 2r usi ng

di ot hyPar nopr GIEY U Y-y AR - TEUhRISENIBr 2 HloaTORY S PetbeNte 15
i met hyPani nopr " brfi” T e e

of a suitable ac, iy A€ ebl \i ; b ] in situ
with a corrpoundoéo?h%ﬁga@hremﬁ:yl%rf)f)wl’ %‘%bﬁaéﬂts%%lﬁemyﬁgai%ﬁﬂ’g out in a
sui t abl e sol ventchtaroquimelini4syicarbongk héhbenzpycazaltéryicarzorplnt of a suitable

CFTh o it S GMTRRhARR D LS Sy SR o ana

et ahyar o oo PRI, BB Sy R e i Bl

conbi nd@ wi t h 25letiyl @at-b@tdazarcedmetbyl, (2-chorpgemeling-pimathsdi t abl e

T ae e AN e ol S ot me ] g "

Dyt onent cnl or RN SRR BribR, phamsiiharsi WoGonymety
aminocarbonyimethyl, 2-(aminocarbonyl)ethyl and 3-(aminocarbonyl)
phenylmethyl.

15 Preferably R is 3-azetidinyl, 3-pyrrolidinyl, 3-piperidinyl or 4-piperidiny!,
each optionally substituted by 1, 2 or 3 substituent(s) each independently
selected from ethyl, 2-pyridyl, tert-butoxycarbonyl, quinolin-2-ylcarbonyl,
2-phenylquinolin-4-ylcarbonyl, 4-methoxyquinolin-2-ylcarbonyl, 6-
methoxy-2-phenylquinolin-4-ylcarbonyi, 2-piperidinoquinolin-4-ylcarbonyl,

20 2-chloroquinolin-4-ylcarbonyl, 1H-benzpyrazol-6-ylcarbonyl,
cyclopropylmethyl, phenylmethyl, diphenyimethyl, 2-pyridyimethyl, 3-
pyridylmethyl, 4-pyridyimethyl, 2-(2-pyridyl)ethyl, 2-(2-methylimidazol-1-
yhethyl, (1H-1,2,4-triazol-3-yl)methyl, (2-chloroquinolin-3-yl)methyl,
quinolin-4-yimethyl, quinolin-2-yimethyl, quinolin-3-ylmethyl, 1-(quinolin-

25 4-ylyethyl, (2-fluoropyridin-4-ylymethyl, phenoxymethyl, benzyloxymethyl,

_ aminocarbonylmethyl, 2-(aminocarbonyl)ethyl and 3-(aminocarbonyl)
phenyl methyl.



the presence of a suitable acidic catalyst, e.g., where Yis QO léJAﬁl
2003 WD 00/ 05232 1CT/1B99/ 01211 -14 The internedi ate conpounds of thkd JAN 2003
formula (11) may be prepared by conventional nethods, for exanple, by the
route shown in Scheme 1. Schene 1 5 N~COZH (IV) H Esterification .g. -
t hi onyl ch|"<‘S?P?ﬁ%§?3%et hanol) A NCO=R (V) H N-Substitution us SH“%%Z% - -
(e.g. for X~O using ethyldiisopropylam ne/ acetonitrile or .

N, N- dl met hyl acet am de/ heat, R~ and for X=S, using copper powder!

triethylam ne hydrochloride! xylene/heat) R R= A~ CO2R N XN (M1l) a R ~
~ R Ra R2 Hydrolysis (e.g. aqueous Ilthr hydr oxi de, nethanol) A>--COzH N

R iSO | Ca alkioeplerl B 3 AR Fhchdndgntrinily e iy, o ' "

| eavi ng group, ehflo(atQalkpl gh¢hal.y, chloro), -SCH3, -SH S -S2CH3,
- SQ2CF3, -0S02CH3 or -05-2 ._Jhe cqgnpounds of the fornulae (I11), (1V)

and (V1) may be Prieéerablyd RoyRédRvand iForare aachdedependently salectefiftaids of t he
f la' (1) wher,e X=NH.(j. e f la (IB b
by epar od by t ne TistpeuRlsSroRo GRS tehl, LoLTM aatt i on of a compound

of the formula (XIITA) or (XIIIB) with a conpound of the fornmula (111). 15
20 25 30

Preferably, R® and R® are either each H or, when taken together, are 1,5-
pentylene.

10 Preferably, “aryl” means a phenyl group, optionally substituted by
CONR°R®, wherein R® and R® are preferably both H.

Preferably, “het” means pyridyl, imidazolyl, triazolyl, quinolinyl or
benzpyrazolyl, each optionally substituted by 1, 2 or 3 substituent(s)

15 each independently selected from C1-Cs alkyl, C1-Cg alkoxy, halo, phenyl
and -NR°R®,

Preferably, “het” means pyridyl, imidazolyl, triazolyl, quinolinyl or
benzpyrazolyl, each optionally substituted by 1, 2 or 3 substituent(s)

20 each independently selected from methyl, methoxy, fluoro, chloro, phenyl
and piperidino.

Preferably, “het” means 2-pyridyl, 3-pyridyl, 4-pyridyl, imidazol-1-yl, 1H-
1,2,4-triazol-3-yl, quinolin-2-yl, quinolin-3-y|, quinolin-4-yl or 1H-

25 benzpyrazol-6-yl, each optionally substituted by 1, 2 or 3 substituent(s)
each independently selected from C4-Ce alkyl, C1-Cs alkoxy, halo, phenyl
and -NR°R®,



W O 00/05232 1 3 JAN 2003 PCT/1B99/01211 -16Schene 2 L2 HN N (VI II)1I§aJA~N 2003
ir--R Carbamate formation (e.g. di-tert-butyl di car bonat e, ,
4dirrethy|am'nopyr|dine acetonitrile) L2 0 N~ NRO(IX) Ra~/ R Rs ~R2
A >--CO R9 ~ N-Substitution using (X) (e.g. benz -

yl
(29) - 2- pi pﬂPn“&f"??ééar boxyl ate, N ethyl diisopropyl ani ne, acet offVHPERIY (Xx)
A N>---COZRO RB0 NN (XI) RA R Ester cleavage (e.g. where R9=benzyt, 10%
w w pal | adi um on car bon, hydrogen, ethanol) R3 1 3 JAN 2003 W O 00/ 05232
-17 O IN - R8O \ (X11) ~~-R PCT/1B99/01211 Rs- Rz Cyclisation (e.g.
1-hydr oxybenzotriazol e, 1-(3-dinethyl arl®e)-3-et hyl carbodiim de

hydr OCh: or | de Rgl Chl Ix, H’tl’arrllwe)ans 2Apyr|cg/le yriglyﬁldfl-gl)ﬁidil/?qun? a25'|\|12§}l| {IE NC)
1,2,4-triazol-3-yl, quinolin-2-yl, quinolin-3-yl, quinolin-4-yi or 1H-
benzpyrazol-6-yl, each optionally substituted by 1,2 or 3 substituent(s)

5 each independently selected from methyl, methoxy, fluoro, chloro, phenyl
and piperidino.

Preferably, “het” means 2-pyridyl, 3-pyridyl, 4-pyridyl, 1H-1,2,4-triazol-3-
yl, quinolin-2-yl, quinolin-3-yl, quinolin-4-yl, 1H-benzpyrazol-6-yl, 2-

10 methylimidazol-1-yl, 2-chloroquinolin-3-yl, 2-phenylquinolin-4-yi, 4-
methoxyquinolin-2-yl, 6-methoxy-2-phenylquinolin-4-yl, 2-
piperidinoquinolin-4-yl, 2-chloroquinolin-4-y! or 2-fluoropyridin-4-yl.

Preferably, the group of the formula:

15
20
in a compound of the formula (1) is 1,3-benzoxazol-2-yl, 1,3-
benzothiazol-2-yl, 1H-benzimidazol-2-yl, 6-bromo-1,3-benzoxazol-2-yl or
25 6-chloro-1,3-benzothiazol-2-yl.
Particularly preferred examples of the compounds of the formula (1) as
described in the Examples section hereafter are:
30

(25)-1-(1,3-Benzoxazol-2-yl)-N?-[(35)-1-benzylpyrrolidin-3-yl]-2-
piperidin_ecarboxamide;



-Rz ~R3 R3 Rz HY-R Addition by (II1l) (111) (e.g. i,4-dioxane, heat)1?ﬁ%00
Il Y-R(IB) R4 ~ ~R-R 1 3 JAN 2003 WD 001 05232 PCT/1B99/ 01211 3
-18wherein L2 is a suitable |leaving group, e.g. as previously defined for

L', R is L{x- kyl (preferably, t-butyl) or benzyl, and ' 5 -
al kyl or b\gﬁ)fﬁ%?ﬁg The conpounds of the formulae (VIII) and }@%@zﬁg

prepared by conventional procedures. Reactions using commercially avail abl e-
conpounds having the forrmulae (VI11) and (X) are provided in Preparations
46 and 47. to 3) The conpounds of the fornula (1) wherein Xis Oor S can
be prepared by reaction of a conpound of the fornula: L3 (XI'V) Ft wherein X

is Oor S, with conpau A o KRl s 16 (V5 Eﬁjrg.th i k3 IS a
sui t abl e | eavi n&ﬁ@rggﬁg%gﬁgﬂgééé%ﬁ)z ﬂ;%,[@pé)efgﬁgpgng orgwkg'rdg]n%, (i) a
group provi di ngyh2-piperidiveedrisstamidetich as that derived by 20 reaction of a
conpound of the formula él Iﬁ%)fwith 1-hydro yb%‘gzot,r,i azol e, .

benzotri azol - 1- {28k ¥t i3sBan ~°-PfF§ﬂl'a"-rﬁ")‘rl)\gé A phas Ry Geiny Enethy bewrepieisghat e)
pent af | for ophenglt 2 pPeligathokaridelt (0 VL CT v de. such as ¢ hat

derived by 25 r¢28)-i 4m 3-Bbn2oxaaaiauyip ASE (3 Siet {ppuidimy (rhethy!) pyridiidirsgbut y |
chl orof or mat e, 1 3 JAN 2003 WO 00/ 05232 PCT/1B99/01211 -19 or (iv) a
group provi di ngYHrR-PiredginacagRoxamideas that derived by reaction of a

(r:rg;p ggnge?; o£ Prgéé %&ﬁg@s@?n%%}(%i@% i 83@?%@%&@%%@&3-&-T.Q?,sr.eaCt on

benzoxazol-2-yl)-2-piperidinecarboxamide;

10 (28)-N*-{(3S)-1-[(2-Chlorooquinolin-3-ylymethy!)Jpyrrolidin-3-y}-1-(1,3-
benzoxazol-2-yl)-2-piperidinecarboxamide;
(28)-/\!2-{(38)-1 -[(Quinolin-3-yl)methyl)]pyrrolidin-3-yl}-1-(1,3-benzoxazol-
2-yl)-2-piperidinecarboxamide;
(25)-N*-{(3S)-1-[(Quinolin-4-yl)methyl)]pyrrolidin-3-yl}-1-(1,3-benzoxazol-

15 2-yl)-2-piperidinecarboxamide;
(25)-N-{(35)-1-[(Quinolin-2-yl)methyl)]pyrrolidin-3-yf}-1-(1,3-benzoxazol-
2-yl)-2-piperidinecarboxamide;
(25)-NP-{(35)-1-[1-(Quinolin-4-yl)ethyl)]pyrrolidin-3-yl}-1-(1,3-benzoxazol-
2-yl)-2-piperidinecarboxamide;

20 (25)-N*-{(3S)-1-[Quinolin-2-ylcarbonyf]pyrrolidin-3-yl}-1-(1,3-benzoxazol-
2-yl)-2-piperidinecarboxamide;
(2 S)-I\F-{(SS)-1 -[2-Phenylquinolin-4-ylcarbonyl]pyrrolidin-3-yl}-1-(1,3-
benzoxazol-2-yl)-2-piperidinecarboxamide;
(28)-N?-{(35)-1-[4-Methoxyquinolin-2-ylcarbonyllpyrrolidin-3-yl}-1-(1,3-

25 benzoxazol-2-yl)-2-piperidinecarboxamide;
(25)-N*-{(35)-1-[6-Methoxy-2-phenylquinolin-4-yicarbonyl]pyrrolidin-3-y}-
1-(1,3-benzoxazol-2-yl)-2-piperidinecarboxamide;
(25)-NP-{(39)-1-[2-Piperidinoquinoin-4-ylcarbonyl]pyrrolidin-3-yl}-1-(1,3-
benzoxazol-2-y!)-2-piperidinecarboxamide;

30 (25)-N>-{(38)-1-[2-Chloroquinolin-4-ylcarbonyl]pyrrolidin-3-yl}-1-(1,3-
benzoxazol-2-yl)-2-piperidinecarboxamide;



Compounds of the fornmula (XIV) may be prepared by conventi onal proceﬁgrgﬁ
such as from conpounds of the fornmula (11). 10 4) Al conpounds of t J 2003,
formula (1) can be prepared by reaction of a conpound of the forrmula: 0 A%
[l ~--~(~NY-R H (XV) 15 with a conmpound of the formula: Ly (XVlI) R R3
wher ei n L3W%°“é9§23§3r eviously defined for L' for a conpound ofFGTHBYBRM| a
(V1) and preferably is chloro. 20 In a preferred procedure, where L3 is
chloro, the reaction nay be carried out in the presence of a suitable acid
acceptor, e.g. ethyldiisopropylam ne, and in a suitable solvent, e.qg.
acetonitrile or N, Ndi net hyaacetam de, w thi2weati ng. 1 3 JAN 2003 WO
001 05232 PCT/1B99/0 - 20 ere X=S, the reaction b onveniently -
carried out usi désé-i%%{iﬁsbéﬁgrbewy@%ﬁyﬁaﬂw OHV@PHQ?%%@@}'&T(S%WI ene
with heating. T nsls 05 : . may be prepared by
conventional 5 %5%@85?2"?2!)2 Pyraﬁltdgﬁcﬁ]éﬂsd}a escribed in Preparation 47
herein. The conp@@mié-[¢8S)-hdBdrayipyireoliitva-yiai6-beomoepaibetzbyazakae- onal
procedures such as are described in Preparation 47 herein. It will be

appr eci at ed t hatPIRHYIBPRAOMBOUHIS of the formula (1} can be 10 converted
to ot her conpou Qf /1 Re AL Ct?é’ﬁéﬁ_ Nial neh ods, e.g. using
standard inter cg%\?)eﬁspdg%té;r%%%%@e%.Wmmo t (latsa@gégd'r gl(?tjl ons and the
preparations of pipgddinetartoxamidet erials used in the preceding nmethods are
conventi onal and propriate reagent nd ction conditions for their
per f or mance or p@%gﬁr t PRPROXAEPI2-Y -@r@&ﬁg}-éd?b%}zvr@wﬁr&?tm’éjlpt/ﬁe"%esi red
15 products w |4 bes) Py H’&S J i he art with reference
to literature pr%gg%ﬁﬁéés"déﬂgwﬁgﬂﬁxénpﬁ’é"?k’%'lr‘]‘?ﬁ ?é%%‘trj ations hereto. It wll
be appreci at ed by-(Pleris8Bereinldazdl-RrylkNe[(39)- 1tberzyipyrtdlidn-Gefk2i n of the
processes described, the order of the synthetic steps enpl oyed may be
varied and will Riepedipecathoxaglifa. on factors such as the nature of ot her
functional groups present in a particular 20 substrate, the availability of
key internediates and the protecting group strategy (if any} to be

enpl oyed. Clearly such factors will influence the choice of reagent for use
in said synthetig steps. A pharnaceuticall cceptable salt of a, conpound
of the formila (15 ajHsneBanS sl adn paierated b5Raia Vel SR ons o
a conpqund efockBBrdsiUBH & By thd Jolifing MBsHafd AetRsAindhRATR)RBR?, R®
appropri ate. 4The salt may precipitate fromsolution and be collectéd by
filtration Br, Ag¥ abd ¥ ameepeevibyuskydedoedfoa compondsyfithe formatadlaf finity
of the corrpou‘nds ﬁ{ the fo la (1) for FKBP-12 can be determned in vitro
in a coupl edNESP SMEMMSS B18-ase assay using simlar 30 procedures to
publ i shed nethods (e.g. see Kofron, J.L., et al., Biochemstry, 1991, 30,
6127-6134, Zarnt, T., et al., Biochem J. 1995, 305) 159-164, Holt, D. A,
et al., J. NAm Chemposoes,oftigesormuls (1) 96@5eigoRsy O onS case MEPRRIE DYt he

nyar opifdbi . amt neeT e G PRI 8hG Coheaohd b IR IARILS IO 7 (8 5. e

phenyl al ani ne-proline bond in N-succinyl -al aphe-pro-phe-p-nitroanilide
[ succi nyl - AFPF- pNA] ) can be determ ned by

25

wherein X is O or S with a compound of the formula:



5 nonitoring cleavage of pNA fromthe transPro-containing peptide by]Of?
excess of chynotrypsin. The 1 CSO (the concentration of the conpound AMH03
formula (1) producing 50%inhibition) values were determ ned using the

foll owi ng &% t hodol ogy. Assay buffer (2.175nml) (50nM -
4- (2- hydr oxyet ??}5/{5? 1- pi per azi neet hanesul phonic 10 acid (HEPIEE?‘{IB?L%Q)‘H\}I NaCl ,
1 mMMdithiothreitol {DTT), pH 8.0) is equilibrated to 10C in a cuvette.
12.5N1 of a solution of the present conpound in DVBO, 250pl1 of a 60ng/m
solution of a-chynotrypsin in 1 nM aqueous hydrochloric acid and then 50N1
of a solution of human reconbi nant FKBP132 (4.5NM) in assay buffer are
added and m xed. The reaction isy-nitigtedghy addition of 15 12.5N1 of a.-
sol uti on of 20nmM succi nyl - AFPF-pNA in DVMBSO. The absorbance at 390nMis
nonitored for one mnute collecting data every 0.25 second. Data are fitted

with a first order rate equation with offset and the rate constant obtained
corrected for tKeMAPENEY hayipaihe jerewla dhman abrepared agserdingie the e. The

100 trvy i o RRAER Ee et el e Rerein st BT 43 e

| CSO i s estsughtpreparditiogs ase@anbémital pessidussls Vet knowv® thetdkillzg routi ne of
the sigrnoidal dose response data. K,,app (the apparent inhibition

const ant) \RESSeRpesRf daogpieienied i Bseandashiests @sg.samhdyancess@sganic

pr ocedur e i.hed e (I 2,475m) (50mM HEPES, 1 OOrM
NaCl) 1 mw%ﬁ,['fsg'ﬁr 53@?%?(‘233??’%@%&0{%@%Ogﬂrﬂ cuvette. 12.y.1 of a
solution of the present conpound in DVSO, 250al of a 60ng/m sol ution of
a-chynotrypsin in 1 aqueous hydrochloric acid and then 50p,L of a

sol uti df of hunﬂgr]?‘%'@ggﬂﬁ@i?ﬁ%@%mﬁde'i‘Q”%E.’%F@FfP'l*PV&%say buf fer are added and
m xed. The reaction is initiated by adding 12.51z1 of 30 a solution of
anhydr ous succi nyl - ALPF- pNA (100M final concentration) in a 400mM sol ution
of LiCl in trifl(aproe bampbundioéthabfoomiain(l may B8Gidt ¢cenveritd tdA 2003 WO
00/ 05232 -22 PCT/1B99/01211 nonitored for 3 mnutes collecting data every
0.5 second. Dat &cHVated estequsing A -hydroxhengpliazolahyd@de anfdn(dri th of f set

and the initial hi dhi } T LAl | cis
(re leu-pro bond%{ ﬁ?ﬁ@é%ﬁ&’f"&i@@%ﬁ%%@@egﬁ‘ﬁm&%@yﬁ%ﬁ lgéeppéba%e

const antt5 at di f fafraesuitabid abidtanceptonce.gt trigthylamine,)anditten freateddn fsitum

Vi n~ucont r ol V[I.&narefitte 'tIPaneHlfjlt' n for ,revers'bletioght bi ndi ng
i nhibition to gelEt &C@MRAY offthe ‘?{{'?%g 0s dDENERAFHQR May; g carmgd gyt in

Comments Ml . Cad buiBHeRBAent $8@Pas dichitént8ane. TR SataRAt ¥ehduritofgsed when
the K;,app approaches the concentration of FKBP-12 in the assay (30nM.

Di xon anal ysi s (Sidable satalyst.@.g414-detydaminopyridirgs nayajsolmused. ) is used
for generating values of K;,aPp for |ess potent conpounds. The sane

nmet hodol ogy is used to generate K;,apP for FKBP52 with the foll ow ng

nodi fi cag i ons: F(@?(ty Sorapelndg 65thB YomAulag AP BRH TANtMEIKBETOMSingdMitH S
substituted for FKBP12 and 2.185nl assay buffer are used in the assay. 15
The conpounds oftriphenylabesphios ane wisthyiazadiearhoydatain tpeqyasente ohe FKBP- 12
enzynme. Early e i i t the conpounds of the invention
al so have i nhi b%{a};ﬁ%@{ﬂ%bf%hci%ﬁr{aﬁﬁ@?g@_52 enzyne. 20 The FKBP-52
enzynme can be expressed and characterised by the nethodol ogy described in
Peattie, D. A, et al, Proc. Natl. Acad. Sci. USA 1992 Nov. 15; 89
(22):10974- 8. ThE) FKPERMPORRASS Akthedodndlagdteand it vaay beicornbiged &Yt ences:

Myata,oof.. et a} 1 EaffonyliilidaZsiéth thePresbivts &P3 5uBBIe Stvetdic as

tetrahydrofuran or dichloromethane.

(d) directly heating together compounds of the formulae (1) and (lll)
opti_c_J—nalIy in the presence of a suitable solvent, e.g. N,N-
30 dimethylacetamide, cyclopentanot or diphenylether, and optionally in

the presence of a suitable acidic catalyst, e.g., where Y is O.



14500-5; Tai, P. K, et al, Biochem stry 1993 Aug. 31; 32(34): 8842-7;

Bose, S. 25 et ai, Science, 274, 1715-5, 1996 and Czar, M J., et all3 JAN2003
Mol ecul ar Endocrinol ogy 9, 1549-1560, 1995. The neurite outgrowth pronoting
activity of the conpounds of the fornula (I) can be determined in explan
cul tures O‘P/Oé’ﬂ‘ﬁ§2§0n| c chick dorsal root 30 ganglia. Dorsal rcﬁﬁ“ﬁ ’g}llfa
(DRG are isolated aseptically according to the nethod of Bray (see .-
"Culturing Nerve Cells", Ed. G Banker and K. Goslin, MT Press, Canbridge,
MA, 1991, p.119). The individual ganglia were kept in 1 3 JAN 2003 WO
00l 05232 PCT/1B99/ 01211 -23 Ca2+/ My2+- -iAee Tyrodes buffer on ice until a
nunber of gangl d been coll ected |du wer e then
ransterred | o SednPugenas somposacsa e pirtite (F HttBe Sitdars iy

Neur obasal medi ggmitonBR mathodd, 8Bk SmaR 5 ﬂh'écrkb'&?é SHowh i 8ehbea1 5% C02
atmosphere. The present compound was added after allow ng 4 hours for the
ganglia to attach. The expl ants mere§§b§ﬂﬁi&nd stai ned with Coonassi e bl ue
after 24 or 48 hours in culture. For each treatnent 4 to 6 ganglia were
analyseﬁ and scored by estimating the extent of neurite outgrowmh relative
to the dianeter of the explant using_image anal ysis. 10 The present
conpounds were tested with and with G?—ﬂﬂhglnhvperve grow h factor (NGF)
present and conpared to outgrowth in the presence of |10ng/m nerve growh
factor alone. An alternative systemffor neasuring neurite outgrowth
pronoting activity 15 of FKBP-12 PPl|assterificdtodi tors i s the SH SY-5Y
neur obl ast ona nodel descri bed by ol degBﬁ' vichiqridg| i n Exp. Neurol) , 1997,
147(2), 269-278, Cells are mintai ndd™ " "B becco' s Modified Eagle's Medium
(DVEM suppl emented with 10% Foetal ,calf serum (FCS), 50U m penicillin,
50~g/ M streptonycin at 37Cin a 7%ﬂCaE@RMms ere. Cells are plated at 1
x106 cells per wel'l and treated 20 |or 5 days with 400nM aphidicolin. Cells
are then washed d treated with NGH at 1 Ong/mM various conpound
concentrations £0NNW days to deterni éEEﬂ, qué bind e neurite
outgrowth in the_pfesened of- subopt'ri o e iﬁ”ﬁg hand/ or in the
absence of NG @ € out growt h i¥Sardigbrot=8] Impemwmeg/ i mage anal ysis to
measure neurite ot hS in 20 random QBthfl'F'e!"elBvdfﬁFh'ef'qﬁé‘mem/heé}bh| c activity
of the present gonpounds can be eval ugted in VIVO using the sciatic nerve

crush nodel in¥at & a nodel for peril ab,Rler ve regeneration (see
Bridge, P.M, et al. , Experinental rology 1994, 127, 30 284-290,
Medi naceli, L., et al., Expl. Neurolqé*, 1982 77, 634-643, Gold, B.G,et

al ., Restorative Neurol ogy and Neur

1met hyl - 4- phenyl -1, 2, 3, 6-t et rahydrop

1 3 JAN 2003 WO 00/ 05232 PCT/ | BO®/ 'nodel s in various species as a

nodel for regeneration in Parkinson' sease (see Mkry, J., Physiol.

Res., 1995, 44(3), 143-150) and fingria-&wdrni x | esions as a nodel for

regeneration in Al zheinmer's di sease (see Cass W"“FWS oo eille, E,
§ gthL?lT% roxfcﬁ

4994, B, 287-296), the
|ne %NbTP} and 6- hydr oxydopami ne

Jeltsch, H. and WIl, B., Prog. Neurql., 1997 lmb e conpounds
of the formila (I') can be adm ni ster&d al one but will generally be

adm nistered in adm xture with a suitable pharmaceutical excipient, diluent
or carrier selected with regard to ﬁﬁg_hﬁg@nded route of 10 adm nistration
and standard pharmaceutical practicd. For exanple, the conpounds of the
formula (1) can be administered oral]ly or sublingually in the form of

tabl ets, capsules, ovules, elixirg Splutiong or suspensions, which may
contain flavouring or colouring ag s, for imrediate 15 or controlled

rel ease applications. R R



Such tablets may contain excipients such as mcrocrystalline cellul ose,

| act ose, sodiumcitrate, calcium carbonate, dicalcium phosphate and 13 JAN 2003
gl ycine, disintegrants such as starch (preferably corn, potato or tapioca
starch), alyg fies2320 acid and certain conplex silicates, and 'ﬁﬂﬁbﬁﬁi -
bi nders such as pol yvi nyl pyrrolidone, sucrose, gelatin and acacl a
Additionally, lubricating agents such as nagnesi um st ear ate, sodlun1lauryl
sulfate and talc may be included. 25 Solid conpositions of a simlar type
may also be enployed as fillers in gelatin capsules. Preferred excipients
inthis regard include |actose or mlk YWjar as wel | as hi gh nol ecul ar

wei ght polyethyhm@ﬁaglycols For aqueous suspensions and/or elixirs, the.
conmpounds of the fornula (1) may be conbined with various sweetening or

fl avouring agenFs)s Eal- cﬁ:walhgl pe&feeably)rmelws orenkylmdenul si f yi ng and/ or

di t h t th yl
alyeol and alycr i cHiaDEdReY HEOHE. Srs Pl TrelorabiyAleshe S bos D22
PCT/ 1B9§/ O 211 88,388, Ndeseh,cHs of H8Y,&FL!) can also be injected

parenterally, for exanple Intravenously, 1 ntraperitoneally, intrathecally,
intraventricularly, intrasternally, intracranially, intranuscularly or

subcut aneousl y, -or they may be 5 adm b u5|o t echni ques. They
are best used iﬁ?l@”ﬁ%‘??ﬂ%ﬁ ﬁh?tfgfmf"gaeagﬁggﬂg%‘d{% RISPREF R¥nt ai n
ot her subst ancegonjétitiched pRdcddupagugh salts or gl ucose to make the sol ution

isotonic with bl ood. The aqueous sol utions should be suitably buffered
(preferably to a pHof from3 to 9), if necessary. The preparation of

cconpifshed GRtunib (s Weiers e T S SEP PR Hecror i Se.
skilled in th c}?friay tF@bréﬁaaéd @gwlh@arbafé @h@xbvnaﬁiecﬁeﬁfer@tthmstng Héki&?dh of

patients, the daily dosage |evé e conpounds of the forrmula (1) wll
usual Iy be fmﬁrmpqwdméﬂmgfpamﬂul@(mblﬁgsordg(ﬂl@ witn agtompaunst oftheifawelldoses) .
Thus tablets(ﬁ{ capsules of the compound of the forrmula (1) may contain
fromO0.05 ny 3 0 g of active conpound for adm nistration singly or two
or nore at a tlne, as appropriate. The physician in any event wl|
determ ne the 20 actual dosage which will be nost suitable for any

i ndi vi ddal patient and it will vary with the age, weight and response of
the particular patient. The above dosages are exenplary of the average
case. There can, of course, be individual instances where hi gher or | ower
dosage ranges are nerited and such are within the scope of this invention.
25 The conpounds of fornmula (I} can also be administered intranasally or by
i nhal ation and are conveniently delivered in the formof a dry powder

i nhal er or an aerosol spray presentation froma pressurised container or a
nebuliser with the use of a suitable propellant, e.g.

di chl or28di f | uor omet hane, 30 trichl orof | uor onet hane,

di chf orot etraf |l uoroet hane, a hydrof | uoroal kane such as

1,1,1,2-tetrafl uoroethane (H FA 134A [trade mark] or

1,1,1, 2,3, 3, 3hept af | uor opropane (HFA 227EA [trade mark])) carbon di oxi de or
ot her suitable 1 3 JAN 2003 WD 00/ 05232 PCT/1B99/ 01211 -26 gas. In the
case of a pressurised aerosol, the dosage unit nmay be determ ned by
providing a valve to deliver a netered anount. The pressurised container or
nebul i ser may contain a solution or suspension of the active conpound, e.g.
5 usingsa m xture of ethanol and the propellant as the solvent, which may

30



additionally contain a lubricant) e.g. sorbitan trioleate. Capsul es efg
cartridges (nmade, for exanple, fromgelatin) for use in an inhaler J AN 2003
i nsuffl ator nay be fornmulated to contain a powder m x of a conpound of the
formul a (I SU|tabIe powder base such as | actose or starch -
Aer osol or ry pomder formul ations are preferably arranged §5npﬁgyogéhh

net ered dose or "puff" contains from20p.g to 20 ng of a conpound of the -
formula (1) for delivery to the patient. The overall daily dose with an
aerosol will be in the range of from 20g to 20 ng which nmay be adm ni stered
in a single 15 dose or, nore usually, |ﬁ6d|V|ded doses throughout the day.
Alternatively, the conpounds of the f (I') can be adm nistered in the
formof a suppository or pessary, or y be applied topically in the
formof a lotion, solution, ¢ream ointnment or dusting powder. The
conpounds 20 of the fornula (1) may al so be transdermally adm ni stered by
the use of a skin patch. Th may al so be adm ni stered by the ocul ar route,
particularly for treatindheurPl ogic Hlsorders of the eye. For ophthal mc
use, the conpounds can be f\Q | at ed m croni sed 25 suspensions in

[)
i sotonic, pH adj usted, stesal ine, or, preferably, as solutions in
W

i sotonic, pH adjustedR salil ne) optionally in conbination with a
preservative such as a ben 2 koni um chloride. Alternatively, they may be
formulated in an ointnenhg uch @5 petrolatum 30 For application topically
to the skin, the conpoun of the fornmula (1) can be formulated as a

sui tabl e oi nt ment cont ai ni ng|t arbamhievferngpispound suspended or di ssolved in
for exanple, a m xture w th onegdi-tedrmitylflicarhenate,13 JAN 2003 WO 00/ 05232
PCT/ 1 B99/ 01211 -27 fofl ow ngy #Aimstaylaminopyrdingacktpnitriie)l at um white

petrol atum propyl ene glycol, polyoxyethylene pol yoxypropyl ene conpound,

emul sifying wax and water. Ajternatively, they can be formulated as a
suitable lotion or cre su pended 5 or dissolved in, for exanple, a

m xture of one or nore follow ng: mneral oil, sorbitan
nonostearate, a pol y@ yI MNycol, liquid paraffin, polysorbate 60, cetyl

esters wax, cetearyl alcoh
The conpounds of the fornu
ot her neurotrophic agefTs %

-octy& odecanol, benzyl al cohol and water.

M so be adni ni st ered together with 10
as %eurotrophlc growt h factor (NGF), glial
derived growh factor, br aiy—dér i ved grow h factor, ciliary neurotrophic
factor and/or neurotrophl. £ dosage | evel of the neur ot r ophi ¢ agent
wi || depend upon the neurotrophlc ef fectiveness of the conbination and the
route of admnistration used. 15 It is to be appreciated that al

ref erences hereinAto treatnent inclpde . )
| COR® - ... o | N-Substitution using (X)
N 2 (e.g. benzyl (2S)-2-piperidinecarboxylate,

H ethyldiisopropylamine, acetonitrile)

(X)

Ester cleavage
(e.g. where R%=benzyl, 10% w/w palladium on
carbon,hydrogen, ethanol)



curative, palliative and prophylactic treatnent. Thus the invention further
provides: 20 (i) a pharmaceutical conposition conprising a conpound bf JAN&0)
formula (1) or a pharnaceutically acceptable salt or solvate thereof,
t oget her Wi ogosakar maceutical Iy acceptabl e excipient, dil uepégfgggﬁgil ier,
(1i) a conpound of the formula (1), or a pharnaceutlcally acceptabl alt,
25 solvate or conposition thereof, for use as a nedicanent; (iii) the use.
of a compound of the forrmula (1), or of a pharmaceutically acceptable salt,
sol vate or conposition thereof, for the F?nufacture of a nmedi canent for the
treatment of neuronal degeneration; (iv)J'the use of a conmpound of the
formula (1), or of a pharmaceuticgally 30 acceptable salt, solvate or
conposition thereof, for the nanuﬂﬁb%ucelwf a nedi canent for the pronDtlon
of neuronal regeneratlon anQ,outhomﬁh 1 3 JAN 2003. WD 001 05232
PCT/ 1 B99/ 01211 (v) the use nmpound of the formula (I) or of a
phar maceutical |y acceptablef§a+ vate or conposition thereof, for the
manif act ure of a nedi cam@® for \t he/treat ment of a neur ol ogi cal di sease or
di sorder such 5 as a neurodegenve di seXBe; (vi) use as in (v) where

0

t he neurol ogi cal di sease orr%® 'sel ected fromthe group consisting
of senile denentia (Al zhei ner' s\di s#ase) and ot her denential, anyotrophic

| ateral sclerosis and other forps oR notor neuron di sease, Par ki nson’ s

di sease) Huntington's di sease,R*neuroRbgical 10 deficits associated with
stroke, all forns of deg neratlve di sease affecting the central or

peri pheral nervous syste re e Iarbralnsten1atroph|es syndronmes of
progressive ataxias), al ({8 1 ﬁ%‘? 2 th}g%&ﬁm& progressi ve nuscul ar
atrophi es, progressive bl mﬁmﬁ&-e,|c cal or traumatic
damage to the central or'15 peripheral nervous systen1(e g. spinal cord),
herni ated, ruptured or prolapsed intervertebrae disc syndrones, cervical
spondyl osi s, plexus disoAders, thoracic outlet syﬂdrones all forns of

peri pheral neuropathy (b tic and non-di abgt E*lgeninal

neural gi a, gl ossopharyn uralgia, Bell's Pal ornms of

aut o-i mmune rel ated di se O resulting in danagé}gf the central or

peri pheral nervous systgf (€ g. rnﬂ@#@leaadber05| ast hegum) gr avi s,

Qui |l I ai n-Barre syndrone) DS rel.ated disorders Nof the nervous system
dapsone ticks, bul bar and bl bar affections o e gptic nerve (e.g.
retinopathies and ret 4oneuri tis), heari ng ¢ flers such as
tinnitus, and prion di sgases; (V||) use as RVi exe the neurol ogical
di sease or disorder is senjle dBRentia (Al zhei ner's dls-QSe) or anot her
denentia, amyotrophic |atBral sclerosis or anotherrform of notor neuron
di sease, Parkinson's dis asg Hunt| ton's di sease, a neurological deficit
associated with strdék&R %«0 (g(f&y :o%gxag  Heh@unatic damage to the central or

al

peri pheral nervous s gie . 0. splna cord), a peripheral neuropathy
(either diabetic or nondlabetlcb mul tiple sclerosis or a hearing disorder
such as tinnitus; 13 20 WO 001 05232 PCT/1B99/01211 (viii) a nethod
of treatnent of a human reat neuronal degeneration which conprises

treating said human withjan ef f ¥tRve anount of a conpound 5 of the formula
(I') or with a pharnaceut'\ﬁlly acceptabl e salt, solvate or conposition
t her eof ; N

4 1 (8)
R R



(ix) a nmethod of treatnent of a human to pronote neuronal regeneration and
outgrowm h which conprises treating said human with an effective anmount JMZ[@,
conmpound of the formula (1) or with a pharmaceutically acceptable 10 salt,
sol vate or ption thereof; (x) a nethod of treatnent of {0 -
treat a neuro og?’gal di sease or disorder such as a neur odeggﬁgﬂgmgn

di sease which conprises treating said human with an effective anount of a-
conmpound of the formula (1) or with a pharmaceutically acceptable salt,

sol vate or conposition thereof; 15 (xi}_ a method as in (x) where the

neur ol ogi cal di sease or disorder is sel"88ted fromthe group consisting of

senil e denmentia haiaer, § ) t t.1,a8%, t hi c

| ateral scler osivér@é%@qb?ﬁgr%'%ﬁn%%%??nmyshgﬁ ﬁﬁ?glggg@,d%@é%ifﬁggﬁ' S

di sease, Hunti nq®%is'Cs-Ci akgs@refecatly) tomitghlor hehizyl, aadassoci at ed wi th
stroke, all forng of d(ggenerati ve di sease 20 affecting the central or
peripheral nervahds &uspelkyeOiPenait.ebel | ar brai nstem at rophi es, syndr ones
of proggessive ataxias), all forns of nuscular dystrophy, progressive
nmuscul ar atrophies, progressive bul bar nmuscul ar atrophy, physical or
traumat i ¢ damagdheacdrhpoursdd ofethedormelaeqVéheand &Xvnag beysreparddby. spi nal

cord), herniated, rugtur d or&m256$rol apsed i ntervertebrae di sc syndrones)
cervi cal spondyICO8YRNMIGHERIRCEHWRY dBRECtOMYSIRD CORMPIialy AvRIGRIS, al |

farms of periph HPR i i = d| 4c), trigem nal
neural gi a, gl os?gp gp@lﬁégﬁ‘ﬂhr al E’?%Qeggw %nﬁgg%%@n%@l\ﬁ%g#'hs of

aut o-i mune r el #reparchtioead® arebd¥ii ng i n danmage of the central or

peri pheral nervous system (e.g. 30 multiple sclerosis, myasthenia gravis,
cui | | atf-Barre syndrone), AIDS rel ated disorders of the nervous system

dapsone ti GKs, f j Qf ' (e.g.
reti nopat hicsés aweﬁmga%é\lﬁg%@%qg%ﬂ@(?@@g@%%/ l?é%%?%l%lbggggé%@gj obul bar
neuritis), hearibygedction dba<osmpdunasofttharfotmsia: and prion di seases; (xii) a
met hod as in (xi) where the neurol ogical gisease or disorder is senile 5
denmentia (Al zheiner's disease) or angther|jdenentia, anyotrophic |ateral
sclerosis or another form of notor np}e«“@k sease, Parkinson's disease,
Hunti ngton's di sease, a neurol ogi cal Ndeficiitt associated with stroke,
physical or traumatic damage to the ¢entral or peripheral nervous system
(e.g. spinal cord), a peripheral pathy (either diabetic or non 10
di abetic), nultiple sclerosis or a\heaying di sor@& such as tinnitus; and
(xiii) any novel internedi ates des¢gr==bed herein. (xiv) the use of a
conmpound of the fornula (1) orgn ggleut i cal |y acceptable salt,
sol vate or conposition thereof, fol Z manufacture of a nedi canent for the
treatment of a disease resulting fr/oma deficiency or 15 over production of
FKBP- 12 or FKBP-52. The fol | owi ngR®ExanpRes illustrate the preparation of
t he conpounds of the formla él).' The ACD/ | UPAC Pro software programe was
hl

used as the basi¥he@in Xd&ichgr iprapempaued o Sum psmutey
15
H—Y—R (nny
wherein L* is a suitable leaving group such as
() halo, preferably chloro or bromo,
(ii) a group providing an activated ester such as that derived by
20 reaction of a compound of the formula (Il) with 1-hydroxybenzotriazole,

benzotriazol-1-yloxytris(dimethylamino)-phosphonium

hexafluorophosphate, O-(1H-benzotriazol-1-yl)-N,N,N’,N'-

tetramethyluronium tetrafluoroborate, or pentafluorophenol,

(i)  a group providing a mixed anhydride such as that derived by
25 reaction of a compound of the formula (1) with isobutyl chloroformate,



13 JAN 2003 WD 00/ 05232 PCT/iB99/01211 -31 Examale 1 (2S)-1-f 13 JAN 2003
1, 3-Benzoxazol -2-Lrl)-N2-f (3R)-1-benzyl pyrrolidin-3- |

pi peri di necarboxamde 5 OHN O --O N Triethylamne (0.167m) was added to a
sol ution ofw@gsasik (1,3 10 15 20 benzoxazol - 2-yl) - 2- pi peri digegishpifti ¢ -
acid (1 OOg) [see Preparation 3], lhydroxybenzotriazole hydrate (60. 4ng)
(3R) - 1-benzyl pyrrolidin-3-ylamne (78.7ng) and -
1- (3-di net hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochl oride (85.4ng) in

di chl oronet hane (30nl). The reaction mzf ure was stirred at room
tenperature for 18 hours, after V\/mch ti the mxture was diluted with
water and the organi C(l\))ayed gised r@ﬂam@%&@ﬁh@ﬁ@éhﬁ@hbﬂﬂf@éﬁvéﬁpw

sul phate and the sol vent renoved under reduced pressure. The crude product
was purified by reattigmotacempougdabtiye tormsila {Iawiger , Btaarboryldimidazon| vent
gradient of 50 : 50 : 0, changing to 25 : 75 : 0) changing to 20 : 80 : 1,
by volune, hexane : ethyl acetate : 0.88 aqueous ammnia solution to afford
(29)-1- (51, 3benzomz@acaowmav\8e béﬁ&médbgn@/étamém icdhRiogmyg! | - 2- pi peri di nec
ar boxam de asayellowml ! MR(CDC13) 8 : 7.40 (1 H, d},
7.30-7.20 (7H, ,710(1H ,670(1Hd)490(1Hs)445(1H

. 4.25 (1 H, 7 8 N 2003 WO
(r)%/ 05232 E32 (1%”‘@? 93%39\@5@%}@ X&‘?'&@“%y(b]fo“&?é*e#y C%“Q’S”Hg%%'a{ ezHoon)
PCT/ 1 B99/ 0121 | husbdisies suchag rorcoffpolidsidf e rmifa (U9, 16; 24rDsNac2
0.5 H20 requires C, 69.71; H 7.07; 13.09% 5 Rotation : [0]2$ -40.9

(c = 0.09, nethanol). D Exarrple 2 (2 S) 1- ( 1.3-Benzoxazol - 2-yl ~ | V2-f

(33)-1-Renzy PYAPtddibollnds ¥ trieofful @td he Brasdieddy ackbhlg ---— © =N

compound of the formula:

15 with a compound of the formula:

wherein L° is as previously defined for L' for a compound of the formula
(V) and preferably is chloro.

20 In a preferred procedure, where L2 is chioro, the reaction may be carried
out in the presence of a suitable acid acceptor, e.g.
ethyldiisopropylamine, and in a suitable solvent, e.g. acetonitrile or N,N-
dimethylacetamide, with heating.



The title conmpound was prepared by a simlar method to Exanple 1 frgg}@n{?&
(2S)-1-(1, 3- benzoxazol - 2-yl) - 2- pi peri di necarboxylic acid [see Prepa 0
3] and (3S)-1-benzyl pyrrolidin-3-ylamne. The crude product was purified by’
col um chromat o raphy on silica gel eluting with a solvent gradient of 50 :-
50 : 1, ch¥R§MRs*to 20 : 80 : 1, by volume, hexane : ethyl g’é‘éﬁ”&f"%“’m’o 88
aqueous ammoni a solution, in 10%i ncrenments. The product was further .-
purified by recrystallisation fromethyl acetate : hexane to afford
(2S)-1-(1, 3-benzoxazol -2yl ) - N2-[ (3S) - 1- benzyl pyrrolidin-3-yl]-2-piperidinec
arboxani de as a white solid. 1 3 JAN-2003 WO 00l 05232 PCTI | B99/ 01211 - 33

"H NWVR ( CDC13 6H 7.05 (1 H;,
05860 5 10 18/neré = ieieagion fial g bobvaribpty pamistiottsithaa fapaer g |
3.60 (2H s), 5">pé~’\9dér'L ti‘hth&i’amn%eﬁo(roéhlHnd@')andzxy'i’é'né wAth H@atln 35 (1 H) m,
2.25 (2H, m, 1.80-1 n. ysis : undC 71. 00;

H 7.00; N, 13. me ccﬂmeamdsaﬁ thediuﬂmlala ((XV)maxma pﬂeparamby shnven ez
Rot at i o§1 [ Q125 102.

S '3 pono MepsUESs Sy Jq Shass, FESeI P Bpasn, A7 Pareiacki®oxan de H

NAN O ON H N dbmpounds 9f Re\forRi@a( Wﬂaﬂnb?%%ba%dnw g8nPehtiGHaPON
(12 5ng) was added to a 20 25 solution ‘of

, 3- benzoxazol - progepule®sgIB RS are desciibegin Bréparatian wrhearpirper i di necar boxam
ide(62.5rrg) [see Exanple 1 ] in ethanol (1 OrM). The reaction m xture was
hydr ogenated at 414kPa (60 p.s.i.) for 56 hours, after which tine the

catal yst wasyif bbtaqmdc@iédmmcteh@uﬁebwaunﬁsrmw@fdmm (5 eelHGRA pressure.

The crude product was purif by col umm chromat ography on silica gel
el uti ng0 wi converiasl tﬂe@iﬂwegcammundefofgse foandlagdhdrnneonventional methass, ed.une,
et hyl aceta

Coa! 1200 BByl onTerdion e lhniauas, A of the-hove. reaetions ANt tie boxam
de (1 19) prspaisund of node oiANA0NERIOCAEETRETECLBRYIRBE B ' H R

( CDC13) 1H d, 7.25°(1 H m, t), 00 (1 H,
6.65 ( 1 Hcomsgntloma&an(i apprppwp)reagaotS( ar1d Feaqﬂ@p ccmdﬂzpn(s fmr theid), 3. 20 (1
H, 1), 2 Bgrfgm]iallﬂ:e B? breparatlon as well as procedures for isolating the desired
15  products will be well-known to those skilled in the art with reference to literature
precedents and the Examples and Preparations hereto. It will be appreciated
by persons skilled in the art that, within certain of the processes described, the
order of the synthetic steps employed may be varied and will depend inter alia
on factors such as the nature of other functional groups present in a particular
20 substrate, the availability of key intermediates and the protecting group strategy
(if any) to be employed. Clearly such factors will influence the choice of
reagent for use in said synthetic steps.
A pharmaceutically acceptable salt of a compound of the formula (1) may
be readily prepared by mixing together solutions of a compound of the formula
25 (I) and the desired acid or base, as appropriate. The salt may precipitate from
solution and be collected by filtration or may be recovered by evaporation of the
solvent.
The affinity of the compounds of the formula (1) for FKBP-12 can be
determined in vitro in a coupled colorimetric PPlase assay using similar
30  procedures to published methods (e.g. see Kofron, J.L., et al., Biochemistry,
1991, 30, 6127-6134, Zarnt, T., et al., Biochem. J. 1995, 305, 159-164, Holt,
D.A., etal., J. Am. Chem. Soc., 1993, 115, 9925-9938). In these methods, the



510 15 20 2.65 (1 H, m, 2.55 (1 H n), 2.40-2.20 (4H m, 1.80-1.6&)3(ﬁhl,
M. MB: 314 (MH). Exanple 4 2003
(2S)-1-(1, 3-Benzoxazol -2-vl | -1V2-[ (3S)-pyrrolidin-3-yll-2-piperidi necarboxa
mde HN,, O----f ONHN.,, N'" OO~N\ / The titl d was -
pr epar ed b\yoa?wg?zr%nhl ar nethod to Exanple 3 from (2S)-i FeTABYRAAT

-(1, 3-benzoxazol - 2-yl ) -1 V2-[{3S) benzyl pyrrolidin-3-yf]-2pi peridi necar boxam -
de [see Exanple 2] and 20% pal | adi um hydr oxi de on carbon to afford
(2S)-1-(1, 3-benzoxazol - 2-yl)-N2-[(3S) - p¥rrol i di n-3-yl]-2pi peridi necar boxam
de as a brown foam ' H NWR (CDCl3) s : 30(1H d) 7.25 (1 H m, 7.20
(1 H m, c?lsQan@,]isé‘lﬂeﬁkatl&a épa@n}/d?&pﬁdblc%nﬁﬂo(a%ld'%ro‘ﬁhe gortfnGl H m, 4.20
(1 H d), 3.25 {1 H t), m m, 2.70 (1 H d),
2.40 (1 H, temc)apeptldss(xtnswaten()agJthemhlartyd}al(amﬁﬁ mpllnmbamdmu sudeinyhdlac, 60. 85;

H 7.14; N, 15 79. C 7H22N4 5 H20 | 60.43; H,
6.85 N 18Nekég-Phe-p- §"’%Q"%d§”§°‘ﬁﬁ6\%%@@éﬁﬁéﬂé@gg}%ﬂﬁﬁd b¥s Exanpl e 5
(2S)-1-5 1. groBRBOA él@éﬂvaée)df'bNAVﬂ'oM%% tr&néﬁroodéhtﬁlrmd hé’{)ﬁd& Cflaﬁ e&cess S o N

| ~, 1- 2pi peri di necar boxam de N, ,,
O N Sodi unthghyroctepsiar bonate (28 6ng) was added to a solution of (25)-1 10

1,3-b I 3S 2; dj de
(104, omg) [ oee ERaNgrettls chAgEaNan BLia dhadins 7 R Brmbla B ShARTRe
(sm). Theso%alﬁhlbilfbdﬁ\)aﬂdjés?wé@d@ﬁsﬁlﬁﬁﬁed Qsﬁg@hé%llo%n@%‘éééy n?étﬁ&loldﬁv ch
time additional sodiumh dro en carbonate ng) waS added and the

m xt ur e vvaéSﬁ%Bab@f(ﬂeru(ri’db? (pomiM%- (Qohydroxy@thnk)ﬂ piperazinecthanesuphonitit was

cinyl eerdre LHEPES) féf?Wﬁépz'ﬂrstéﬁﬂ S8 EFr BHLED & BhuRGel "
magnesi um g (@rea 20detide 12Q§|.M%$h $QIBNE Of tHedSresEROSABORRE FFOMBO, The
crude product was purified by colum chromatography 20 on silica gel

el uting wi 260pl of@l 6@mg/rel solationof @achyriotryfsin iy 1md aqegods hydncblmachane ;
th | I d t fied b
2 second cewerﬂm&%aﬁ@m%oé@nosn°e’f‘ hifepsRgamEan ka2 fidiny | am o
to afford gesy ffér ﬁ‘eb‘ﬁﬁ@% %oy )Fhe\@ tlictPls d)ﬁrti%?ed b addmon of
2-pi per| di necar oxam e mé

pyrldlnyl)pyrro In-3-y as a brown oil.
15 12.5yl of a solution of 20mM succinyl-AFPF-pNA in DMSO. The absorbance at

390nM is monitored for one minute collecting data every 0.25 second. Data are

fitted with a first order rate equation with offset and the rate constant obtained
corrected for the rate of uncatalysed isomerisation of the substrate. The rate
constant determined at different inhibitor concentrations (10nM to 100uM) is

20 expressed as % inhibition of the control rate constant. The ICsp is estimated
using a non-linear least squares curve fitting routine of the sigmoidal dose
response data.

K.app (the apparent inhibition constant) was determined for the present

compounds using the assay procedure described below. Assay buffer

25  (2.175ml) (50mM HEPES, 100mM NaCl, 1mM DTT, pH 8.0) is equilibrated to
10°C in a cuvette. 12.5pl of a solution of the present compound in DMSO,
250p! of a 60mg/mi solution of a-chymotrypsin in 1mM aqueous hydrochioric
acid and then 50uL of a solution of human recombinant FKBP-12 (1.5uM) in
assay buffer are added and mixed. The reaction is initiated by adding 12.5ul of

30  a solution of anhydrous succinyl-ALPF-pNA (100uM final concentration) in a
400mM solution of LiCl in trifluoroethanol. The absorbance at 390nM is



003 5 10 15 20 WO 00/ 05232 PCT/1B99/01211 -36" H NWR (CDC13,) § 00
1H d, 72490 ( 1 H m, 7.25 (2H m, 7.20( 1 H m, 7.0 3_L’M] ,
0O(1H d, 660(1H, t), 6.30 ( 1 H t), 490(1H n) 460(1
., m, 4.2 3.75 (1 H, m, 3.50 (2H, m, 3.45 (1 H 2 -
). 2. 4@‘%‘}‘5@’{ M, 2.05 (1L H m), 1.80-1.60 (5H ). 1%93(?8‘
d 392.2073 (M—|+) C22H25N52 requires 392.2086 (Mt#). Exanple 6
-1-( 1.3-Benzoxazol -2-y1)-N2-f

(

2-pyridinyl methvl)pyrrolidin-3-yll 2 piperidinecarboxamde HN.,,,)
HN,,,,. N\N OO N Potassi um c@bonate (0.052g) was added to a

olu n of

2S)-1- (1, éBgﬂ'E%rfng%)f:;in nlu}esl %leﬁ E% afﬁler;"r'ewl d? ﬁegow] D?‘%.%%F'”SFH‘Q%? boxam
i de (108. 273t dreer eftloﬁ]wm'ndffé’et(aﬁd weanEahyelbely (Wiigealchlasgtromtrile
6.8mL, 0.055M at OC. [2-(Chloronethyl)pyridine was prepared from

2- (chl or ondbayaongeriratiorR 0ﬁ9'§r(£ﬁ:}ﬂlblﬁﬁqjiéort§{)) slyéf:wt-Aban@f\lAat\Aeend dinefirgf|

Cepar at B o g TS SRR STLAL AR RGP BB RNR B, Vi e,

sul phat e ang,,hWig, 59! WEaie fittltPviRe annstfiatioadoicRYersisRStig bindifg insbidbaltof r ee
base was i nmmedi ately dissolved in acetonitrile and used]. The 13 JAN 2003

WD 00/ 0523 09vEralenorues farKiapisee Meorrisannd .kt &t @l.feemsrents MplaCelloom

educed pr aEBTKaAdEEn g FELpRL “Thb BT b BeRMAR tnd Frorn EEREE R

wat er. The tgegiiticentratien OWKBPEIDE\WH@assﬁyl Sdnwe'D&orﬁY&ﬁégSlﬁJ(@eéttblRBﬂt e and
t he sol vent renoved under reduced pressuré. The crude uct was rified

by col d4fn dWr.oBiackgMaphy! 958, 5511%%1@) tsela@nufﬁgganefat@gs\talw@mpf Kyt 9 of 93

ol el eSO AR 0,0 BCUSRUR PRI

pyridinyl rra‘r'lhBP)sgmtrotheiidno@nd thodifiapens: dF@ﬂpmub@n&@bd@nﬂ%récqm)maﬁt an
oil. 10 ' H NWR 00013 7.40 (i H d

7 30-7. 00 (BKBP&R, Se?-té‘d) (31Suhstltﬂ1)ted10r8‘§<%ﬁ1$+an§)2 1&5r5\ba§qawbumr arg ysed 1 H,
370(2|ﬁh SgO{lHt)ZSO(lHrr)ZGS(lH m, 2.55 (1 H,

d) 2.40-2 (}%Zﬁi 1.80-1.60 (5H, m. Analysis : Found C, 62.01; H,

6.38; Np 15. 39; 023H2 N502. 1.25 H20. 0.25 15 CH2C12 requires C, 62.16; H,

6.73; N, 15.59% . , s . .
° The compounds of the invention have inhibitory activity against the

ti

—~ =~

FKBP-12 enzyme. Early experimentation suggests that the compounds of the
invention also have inhibitory activity against the FKPB-52 enzyme.

20 The FKBP-52 enzyme can be expressed and characterised by the
methodology described in Peattie, D.A., et al, Proc. Natl. Acad. Sci. USA 1992
Nov. 15; 89 (22):10974-8. The FKPB-52 enzyme is discussed in the following
references: Miyata, Y., et al, Proc. Natl. Acad. Sci. USA 1997 Dec. 23; 94(26):
14500-5; Tal, P. K., et al, Biochemistry 1993 Aug. 31; 32(34): 8842-7; Bose, S.

25 etal, Science, 274, 1715-5, 1996 and Czar, M. J., et al, Molecular
Endocrinology 9, 1549-1560, 1995.

The neurite outgrowth promoting activity of the compounds of the
formula (I) can be determined in explant cultures of embryonic chick dorsal root
30 ganglia. Dorsal root ganglia (DRG) are isolated aseptically according to the
method of Bray (see “Culturing Nerve Cells”, Ed. G.Banker and K. Goslin, MIT
Press, Cambridge, MA, 1991, p.119). The individual ganglia were kept in



Exanpl es 7-9 The conpounds of the follow ng tabul ated Exanpl es (Table é
of the 20 general fornula HN-,,) N\Nz OO~N 1 3 JAN 2003 WO 001 5282003
38 PCT/1B99/ 01211 were prepared by a simlar nmethod to Exanple 6 from

(29)-1-(1, azol 2-yl)-1~-[(3S)-pyrrolidin-3-yl]-2-piper.di boxam-
de [see EX\S'W&‘BM@? and the correspondi ng halide conpound. ng#@%@gml e
No. Starting material Pre . No.ZAnal ytical data7'4~ N HNWR (DVBO-ds) 8: - -
8.95 (1H, s),8.80 (1 H d)) 8.60 (1 H d), 840 (1 Hd), 7.75 (1 H, s),

7.40 (1 H d), 7.25 (1 Hd), 7.15 (1 H, _t), 7.00 (1 H t), 4.80 (1 H m,
4.60-4.30 (3H, m, 3.60 (1 H m,3.50 %'H m, 3.40-3.0 (4H, m, 2.50-2.20

3o Ns02 CnANS 3 ATy PRI o '%91583‘%&'@%%845&5‘5‘@83?995% atiaon ;.

[0] 25 - -9aomec(ted lrQ:ll\ZJdualtd;a‘igMb veélre thbmnﬂanefaa@dsht@couazgetmcosé&bu 2dywell. 35( 1
Hd), 7.25 (1 7.20 (1 H, 7. 10, NC2H 1) m, 6.75 (1
H, d) 4. 85%“1Ufﬂ P'%‘;es C@nlmnm 'NPUF asal pedium plug)B %SBBPI@mnt§ﬁ"d3 20 (1 H,

) a5 el g S bl Yo el il 22

CHZC' 2r equigtged GftePAliddingt# hBufSior the CI% 4{)"ﬁtac‘ﬂ’|071'H‘é‘k’.’fxplantsﬂsvvérc-:Jfﬁt\i’clz003 WO
001 05232 PCTI 1 B991 01211 39 94' H NWVR 13) b: 7.40 (1 H d), 7.25~I(1 H,

r’r), 7. 20 ( andistaied witheCoamassig)hles alier 24 1y 4@)hciutsgmcql1una Roneaghus (1

i g fi&%@?nﬁ’& i gz afdre lrbivgent ddorks oyEsihatld tnilextdudy (5,

m . Anal ysi ﬁeun@@urt@rcﬁ}vthﬁ'%léiﬁre tblthe didhetdr dBtHSexgi@ntiksing fage HARL fquI res
C 62.35, H_7.97; N, 13.85% Ms: 369( M) . Rotatlon: %!%5- - 90.

0. 1, methandihe meéewgoq@we%@ﬁmwaea@ﬁmﬂ?mueaé)ne b@eraegrﬁwtfar met hod
1 th t f
st (o iBITNGE] presEHE Aiobibared tq optgrowth in the presence of 1ong/mi, 1 o

-2 HN,,, nernl¢ growttattor alone.

An alternative system for measuring neurite outgrowth promoting activity
15  of FKBP-12 PPlase inhibitors is the SH-SY-5Y neuroblastoma model described
by Gold, B.G., et al, in Exp. Neurol. ,1997, 147(2), 269-278. Cells are
maintained in Dulbecco’s Modified Eagle’s Medium (DMEM) supplemented with
10% Foetal calf serum (FCS), 50U/ml peniciliin, 50ug/mi streptomycin at 37°C
in a 7% CO, atmosphere. Cells are plated at 1x1 0° cells per well and treated
20 for 5 days with 400nM aphidicolin. Cells are then washed and treated with NGF
at 10ng/ml £ various compound concentrations for 7 days to determine if the
compounds promote neurite outgrowth in the presence of suboptimal NGF
concentrations (and/or in the absence of NGF). Neurite outgrowth is
determined by using image analysis to measure neurite lengths in 20 random
25 fields.

The neurotrophic activity of the present compounds can be evaluated in
vivo using the sciatic nerve crush model in rat as a model for peripheral nerve
regeneration (see Bridge, P.M., et al. , Experimental Neurology, 1994, 127,

30 284-290, Medinaceli, L., et al., Expl. Neurology, 1982, 77, 634-643, Gold,
B.G.,et al., Restorative Neurology and Neuroscience, 1894, 6, 287-296), the 1-
methy|-4-ph'en3—/l-1 ,2,3,6-tetrahydropyridine (MPTP) and 6-hydroxydopamine



pi peridi necarboxamde HN,,,,. N " NOO-NN 13 JAN 2003 WO 00l 05232
PCTI 1 B99101211 -40 2-Vinyl pyridine (0.02nml) was added to a sol ution lof JAN 2003
(2S)-1-(1, 3benzoxazol -2-yl)-N2-[ (3S)-pyrrolidin-3-yl]-2-piperidi necar boxam

de (53. 6%9&9%&3%20 [ see Exanple 4] in diethyl ether (5 n'gCT{‘f"’?{?l)z‘\,\,as -

Benzyl trine ni um hydr oxi de (40% w w aqueous sol utio

added and the reaction m xture stirred at reflux for 48 hours, after which -
time the solvent was renoved under reduced pressure. The cr ude product was
purified by colum chromatography on silica gel eluting with 93 : 7 : 1, by
vol une, dichloronethane . methanol : 0-8% aqueous ammoni a sol ution, and the

B o R In WS sl 4 rﬁﬁgﬂ BERUSGALEAT Bakih8shLild2a28 -
(25)-1-(1, Gscheaia myaaol Pﬂysﬂbb Hed? {989, 41¢(B)2-1(4Z%-ws?2 dhmﬁlrﬁtﬁtat%rﬂnweé:@hs di n- 3-
yl 2- pi peri di necar boxam de (19. 8ng) as_an oil . 13) : 8.50 (1

H m, 7. aes @medelfpr reigemr@nomm gizheimess diseaser (r$)99 @as_&ei i) 60 (4H, m,

300 2,30 PREPnsghe.E edefinth bt dhdib e orsh nurgl. bodo o) 8857ER my v
420 (M—|+) Exampl e 11

~2S)-1-{1~3- Benzoxazol - 2-y| )-1V2-(3S)-1-f2-(2-nmethyl -1 H i mdazol -1
yI ) et hyEI pyr r ol i1 Bf FogpAurEsHffae |f@lrfﬂ@|ée(l)t5@(hb@@é’fﬂ'wﬁ*@@ﬁﬂ P OUHWH H3C

ber | soo) paadalios durillistersd i adiipdureiedia subabid Bhaffiace el 95752 - 41

Exanpl e 5 fekament diluent or carrler selected w1th regard to the intended route of

(295)-1- é - benzoxazol - i/ -1V2-[ e(rrol i di n-3-yl]-2-piperidinecarboxa
ni de [ $@e eséawwsféauqn aﬂasaqd@remhermépﬂy iqal pragti®sy -1 H i ni dazol e [see US
Patent 5 3962274, CAN 85: 177416]. The crude product was purified by colum
chromat ography on silica gel eluting wwth a solvent systemof 93 : 7 : 1,

by vol ume, di chFor exatipsehe cortgoaumals of tﬁe&&rraqva ducardberiinginsEradi on to
afford (2S)-1-(1, 3-henzoxazo| - 39) - 1- (2- n'eth |.-1H i m dazol -

-yl)-1 1~
yl)ethyl] pW@'BﬂC?roﬁt#‘?llﬂg%ubmﬁhﬁé??/rﬂ Mf\é%té{? oﬁﬁﬁﬁa S ‘PM\éleﬁeg Hiﬁaﬁoyﬂﬁ{‘%\&
suspensions, which may contain flavouring or colouring agents, for immediate
15 orcontrolied release applications.

Such tablets may contain excipients such as microcrystalline cellulose,
lactose, sodium citrate, calcium carbonate, dicalcium phosphate and glycine,
disintegrants such as starch (preferably corn, potato or tapioca starch), alginic

20 acid and certain complex silicates, and granulation binders such as
polyvinylpyrrolidone, sucrose, gelatin and acacia. Additionally, lubricating
agents such as magnesium stearate, sodium lauryl sulfate and talc may be
included.

25 Solid compositions of a similar type may also be employed as fillers in
gelatin capsules. Preferred excipients in this regard include lactose or milk
sugar as well as high molecular weight polyethylene glycols. For aqueous
suspensions and/or elixirs, the compounds of the formula (1) may be combined
with various sweetening or flavouring agents, colouring matter or dyes, with

30 emulsifying and/or suspending agents and with diluents such as water, ethanol,
propylene glycol and glycerin, and combinations thereof.



10 dissolved in nethanol and treated with a 1 N solution of ethereal
hydrogen chloride. The resulting suspension was evaporated and dri ed1§(5,AN 1003
gi ve the product hydrochloride salt as a red coloured solid. 'H NWR

( DVBO- d6) &%00’352%2( (1 H rr) 7.60 (1 H d), 7.50 {1 H d), }Cﬁgg%}elﬂrh 1d),

15 7.25(1H 7.00(1H, mM,4.75(1H, m,4.45(2H,t),

4.00 (1 H m, 3.80- 3 20 (7H, m). 2.70-2.25 (2H 1), 2.60 (3H, s), 2.20 (i
H d), 1.80- 1 60 (3H, m, 1.50-1.10 (2H) nm). Accurate Mass : Found 423. 2516
(MH+), C23H30N602 requires 423.2509 ( % 1 3 JAN 2003 WD 00/ 05232 -42
PCT/ | B99/ 01211 Exanple 12 ~2S)-1- (1, 3- BéAzoxazol - 2-yl ~I (3S) - 1- (1

NN e TRe SRR R KRR ) qarPaRP REIncEF BaRitaR) W i
1, 2, 4- t ri agxdrapler ihtBavgholskye irBapeeitonedilyNintetthedally L ti@ventrcglarkhi m) (1994) :

30(5), 791-792 and referenceT cited there\ l) was added ﬁo a sol ution of
(2S)-1-( intrasternally, intracranially, intramuscularly Or subcutaneously, orthey may be

(os, ory Oradihnisield by YRubloATENARALS O kil Akl LUBEH R

(91.8ng) [see ot assi um car bo od| um I Oﬂl de

(10my) in agesaus s$olutien Whichl inagtcddtainTdtaer ealbstancesyifat axa:mp@s epbughi ed at
roomterrpeé%ture for 18 hours, after which tine the sglvent was 15 renoved

under redut@t BF @l§§9$%t%m‘<€ﬁbers@§4tmﬁblseém'¢ witHRlgete \W@éﬁlu@PHW acetate
d | ph
and wat er . diifoR¢ gﬁeuladﬂ% garM?ggucgj‘f gfrr@ﬂ-:-raglg tS%hBNEHff R85 é#umf sul phat e

and the so?vent renove essur e cru e proddct was
purified bpecedsamn The@repamatiophof saitabld parenigrhl mrumlat@nmuﬂdeaswlle/ent
systemof 93 . .7 : Qoro ane 0. 88 ueous
30" amishi acauiigns s egdly Agpaphsjed By BaiTA i AuareuiH feorpaqsugiiy 01
H1,2,4 trkﬁg\phg,ﬂydggagmwéd RVihedrt di n- 3- yl J-2- pi peri di necar boxam de

(12. 6ng) as a solid W O 001 05232 13 JAN 2003 PCT/1B99/ 01211 -43"' H NWR
(CDClS)b:800(1Hs)760(1H bs)740(1Hd)725(1Hn)

508 (2 ) aFoBOr B nefenitaAyhiyskafon 1y hiah palieos) ingadlly 15 M
Aceur ﬁteelg@%age Ié%ngf BYeRABEUAAL B theRAFRRNIPRIIN GSLAIN 2% @&% 2148 ( MHH) .
(ZS;TPI LS-[ ( B’!B}rogﬂr(‘éklﬁ tﬁ(ﬁf&m‘ﬁ@(lnmg‘9|o)'®v|ded IdQBQS)g yI |- 1- (1 3- benzoxazol - 2

-yl) 2-piperidi necarboxam de

Thus tablets or capsules of the compound of the formula (I) may contain
from 0.05 mg to 1.0 g of active compound for administration singly or two or
more at a time, as appropriate. The physician in any event will determine the

20 actual dosage which will be most suitable for any individual patient and it will
vary with the age, weight and response of the particular patient. The above
dosages are exemplary of the average case. There can, of course, be
individual instances where higher or lower dosage ranges are merited and such
are within the scope of this invention.

The compounds of formula (1) can also be administered intranasally or
by inhalation and are conveniently delivered in the form of a dry powder inhaler
or an aerosol spray presentation from a pressurised container or a nebuliser
with the use of a suitable propellant, e.g. dichlorodifluoromethane,

30 trichlorofluoromethane, dichiorotetrafluoroethane, a hydrofluoroalkane such as
1,1,1,2-tetrafluoroethane (HFA 134A [trade mark] or 1,1,1,2,3,3,3-
heptafiuoropropane (HFA 227EA [trade mark]), carbon dioxide or other suitable



I0HHN,,,,, N~.,. N~-NHN\NO--~O~"NH2 ONONOThe title CQW?%KH?%B
was prepared by a simlar nmethod to Exanple 5 from 15

(2S)-1-(1, 3-benzoxazol -2-yl)-N2-[(3S)-pyrrolidin-3-yl]-2- plperldlnecarboxan1
i de [see ExanFIe 4] and 2-bronpacetam de. The crude product MBSEPUFIerd by
col um chr¥a¥B¥Paphy on silica gel eluting with a sol vent BFEB%MI2Ys o3 :
7 : 1, changing to 90 : 10 : 1, by volune) dichloronethane : nethanol : -

0. 88 aqueous anmonia solution to afford
(2S)-1V2-[(3S)-1-((am nocar bonyl ) met hyl ) pyrrolidin-3 20
yl]-1-(1, 3- benzoxazol - 2-yl) - 2- piperidin@@arboxanide as an oil . 1 3 JAN

2003 WD 001 052 2 PCT/IBQ /01211 éé FL%%F%%%E913 c 7. 40(%% 7.

(1 H m, g8eolntherass of & pigssytised agyos sage ynit ey be e'(m'ﬂeﬁ bs)
5.20 1 ; H,
D) 3( 10 M@vudlﬂgt%%éiz/% tﬂdeﬁger nﬁergel 0}115?? 'Eﬁje ét%(s(suﬁ{sé'ﬂ cgl)\t?u%é?og 50
(3H, , mﬁulrseﬁmaﬁbbnhajn a Aolulivatar svtspenswﬁcni nide actve? OB pOivhit)e.q.

C19H25 3 re §§§8372 ~-| V2 ~~3S)-1-f

g ( Ami oc?‘t‘%ﬁ P@Y%‘?‘Wpf irtﬁ P@H@ﬁény@%f %ci venty whigh mgy o5
: N OO
o] bl B SATL VTSGR ol L caed )

from (made, for example from gelatin) for use in an inhaler or insufflator may be
(2S)1-(1, 3 ben ox zol I) N2-[ (3 rrolidin-3- I di. necar boxam
de [see EXOH ?tamn 1A DTN BLA SRIRGUNR & 10T TRAR (LABHE 1008 6.

721734]. T, | utm chronmat ography on silica
gal eluti ngﬂ\t/ﬁ‘ﬁ a S(ﬁ?%%tb égrég(ﬁggéb{dsgd%@é{i@ii 0.25 changing to 93:7;!,

then 9@ 10: 1, by vol une, dichloronmethane : nethanol : 0.88 aqueous ammoni a
sol ution to aff

(2S}- |v2 {(39)- %e[%sct‘é’rh%BQWGSF]W’M’t“i‘@“%ﬂ@ﬂ?]%??‘ﬁ&’i%%%swﬁhft 2agh 3penz

| - CDC13) d :
gxgéo ( 2H @e‘t&’e@i‘ %@éé g ‘lrﬁ;{f;ﬂrc%ﬂga?ﬁ?z %ﬁ?é%@ t&@% gﬁg'o? ac%ﬂ{ddixgd;%ﬁ? H bnr;
5.50 (1 H, fdvsjula 41) 86r a!éhvidry 1 thedpatient.l THe mf)eramdﬁlw cddsel—WItU)an &rﬁ@ol(\ﬂiH) s),
13 JAN 2003 WO 00l 05232 PCT/1B99101211 -45 20 (1 H . t) 75 (1 H

2.50 (2H, By nherange offrogn20ug w520 My w,l;x;ch rpag@elacggm(s@{eddp a single

15 dose or, more usually, in divided doses throughout the day.

Alternatively, the compounds of the formula (I) can be administered in
the form of a suppository or pessary, or they may be applied topically in the
form of a lotion, solution, cream, ointment or dusting powder. The compounds

20 of the formula (I) may also be transdermally administered by the use of a skin
patch. They may also be administered by the ocular route, particularly for
treating neurological disorders of the eye.

For ophthalmic use, the compounds can be formulated as micronised
25 suspensions in isotonic, pH adjusted, sterile saline, or, preferably, as solutions
in isotonic, pH adjusted, sterile saline, optionally in combination with a
preservative such as a benzylalkonium chloride. Alternatively, they may be
formulated in an ointment such as petrolatum.

30 For application topically to the skin, the compounds of the formula (I) can
be formulated as a suitable ointment containing the active compound

suspended or dissolved in, for example, a mixture with one or more of the



5 10 Analysis : Found C, 66.43, H 6.51, N, 15.42) C25H2gN5C3 0. 25H20
requires C, 66.43, H, 6.58, N, 15.49% Ms: 448 (MH#). Exanple 14 (2$}3—JAW22-[][13
(3S)-1-(am nocar bonyl et hyl ~pyrrolidin-3=yll-1-(1. 3- benzoxazol 2-yl)-

pi peri di ne de15HN,,,.O\~O ~NHNN.,,,.

Acryl am de%q)%éng) was added to a solution of (2S)-1- (1 3 8'#&'899‘"@‘
2-yl)-1V2-[(3S)-pyrrolidin-3-yl]-2-piperidi necarboxam de (51.6ngy) [see - -
Exanple 4] in diethyl ether (3ml). The reaction m xture was refluxed for 18

hours, after which tinme the ethereal é/er was diluted with water. The
aqueous | ayer was separated and then exf-acted with ethyl acetate. The

conbi ned o | i r e sol vent
removed unda gy BEral SELGUE poIRRt IRGTRIATLA SERYErE St

PCT/ 1 B99/ 0 plyoxy éﬁnywnmk@olmmbucpylm compblinederbulsifgingwax andwdtear aphy on
silica gel elutln with a solvent gradient of 93 : 7 : 1, changing to 90 :

10 : 1, di &{t%@@tﬁ@dméh@y sanberarpulatetase syiabig stioneparean osugnesdeto

afford £2S).

Cari nochr bisTRsohseib, for sammie 2 e phong gLmese of the Bllgwing migera

pi peri di neoy bovbﬁ&hdﬁorﬁ&ﬁem eaﬁolyétrﬁ]fe‘ne Vo, ﬁm.&mfardrﬁlfﬂl\/ﬁblgéﬁ@éf’é 66, :

7.40 (1 H d), 7.30 ( 70 (1 H bs),
5.10 (1 H, 8% eSE?r%V%(lCP#eaéw alephﬁt QQCquwcaaolzgeozylmlcmol agdywatel. H, t),
2.85 (1 H nm), 2.75-2.60 (4H, m), 2.40-2.20 (5H, n), 1.80-1.55 (6H, m. M
. 386 (MH+). Exanple 15 (2S5)-No-f 3S

- 1- Benzyl pyrr ol iTHened@npblinds ¢fathierformola)]) 2anealso bezadmidistejedtogetidr with

10  other neurotrophic agents such as neurotrophic growth factor (NGF), glial
derived growth factor, brain derived growth factor, ciliary neurotrophic factor
and/or neurotrophin-3. The dosage leve! of the neurotrophic agent will depend
upon the neurotrophic effectiveness of the combination and the route of
administration used.

15

It is to be appreciated that all references herein to treatiment include
curative, palliative and prophylactic treatment.

Thus the invention further provides:-
20

(i) a pharmaceutical composition comprising a compound of the formula (l)
or a pharmaceutically acceptable salt or solvate thereof, together with a
pharmaceutically acceptable excipient, diluent or carrier;

(i)  acompound of the formula (1), or a pharmaceutically acceptable salt,

25 solvate or composition thereof, for use as a medicament;

(i)  the use of a compound of the formula (1), or of a pharmaceutically
acceptable salt, solvate or composition thereof, for the manufacture of a
medicament for the treatment of neuronal degeneration;

(iv)  the use of a compound of the formula (), or of a pharmaceutically

30 acceptable salt, solvate or composition thereof, for the manufacture of a
medicament for the promotion of neuronal regeneration and outgrowth;



O O ~N Br piperidinecarboxamde HN.,,) NA\NO---~ ON Br 20 1 3 JAN

2003 W O 001 05232 -47 PCT/1B99/ 01211 The title conpound was prepared byAk2003,
simlar nmethod to Exanple 1 from

(25)-1-(6 3- benzoxazol - 2-yl ) - 2- pi peri di necar boxylic )
Preparat|3&6§ga3%% (3R) - 1- benzyl pyrrolidin-3-ylam ne. The cfﬁﬁﬁgﬁygaﬂct was
purified by 5 colum chronmat ography on silica gel eluting wwth a solvent - -
gradient of 50 : 50 : 1 changing to 40 : 60 : 1, by volune, hexane : ethyl
acetate : triethylam ne. The product was further purified by
recrystallisation fron1isopropy| acet at28-t o af ford

2S) -1 V2- b Li di b b ol -2-yl)-2
10°bi per i ciiot APB SR b eamBoRgr e forgie (Rl E gndmiaiiEghy, ~ oY ) 50
(L H d), 7.20 é&‘éptéﬁle s‘éltGQol(/&te"br @Bmpésﬁ@n(tﬁer‘éofsfbr tl"t'e Mhr(ﬁaé‘ﬂurebéﬁa 4.20
(1 H d), 3.55 (2H, s), 3.20 (1 rog m,

2.40-2.20 (3H, mpdlcanmtiosme(hseatmant oia mpgogl@al xmﬂ@do isgales SUCH,

220 N L OB LRGeS, 57,0 % T N AT
(Table 2) gfi) t hgsegaat a)) irdratha ndubblogicalNdisblasé dPdidorlier islseledtod triR3

the group consisting of senile dementia (Alzheimer's disease) and other
dementias, amyotrophic lateral sclerosis and other forms of motor
neuron disease, Parkinson's disease, Huntington's disease, neurological

10 deficits associated with stroke, all forms of degenerative disease
affecting the central or peripheral nervous system (e.g. cerebellar-
brainstem atrophies, syndromes of progressive ataxias), all forms of
muscular dystrophy, progressive muscular atrophies, progressive bulbar
muscular atrophy, physical or traumatic damage to the central or

15 peripheral nervous system (e.g. spinal cord), herniated, ruptured or
prolapsed intervertebrae disc syndromes, cervical spondylosis, plexus
disorders, thoracic outlet syndromes, all forms of peripheral neuropathy
(both diabetic and non-diabetic), trigeminal neuralgia, glossopharyngeal
neuralgia, Bell's Palsy, all forms of auto-immune related disease

20 resulting in damage of the central or peripheral nervous system (e.g.
multiple sclerosis, myasthenia gravis, Guillain-Barré syndrome), AlIDS
related disorders of the nervous system, dapsone ticks, bulbar and
retrobulbar affections of the optic nerve (e.g. retinopathies and
retrobulbar neuritis), hearing disorders such as tinnitus, and prion

25 diseases;

(vii) use as (vi) where the neurological disease or disorder is senile dementia
(Alzheimer's disease) or another dementia, amyotrophic lateral sclerosis
or another form of motor neuron disease, Parkinson’s disease,
Huntington's disease, a neurological deficit associated with stroke,

30 physical or traumatic damage to the central or peripheral nervous system
(e.g. spinal cord), a peripheral neuropathy (either diabetic or non-
diabetic): multiple sclerosis or a hearing disorder such as tinnitus;



WO 00/ 05232 PCT/ 1B99/ 01211 -48 were prepared by a simlar nmethod to %m@
1, with the exception that a catal ytic amount of 4-diethylam nopyri di

al so used in the am de coupling, from

(25~-1-{1, azol - 2-yl) - 2-pi peri di necarboxylic acid [s fion
3] and thee\::(%@[héfs%ondl ng am ne [see Preparations 8 and 13 toﬁﬁ@B?%?

2b)]. Table 2 Exanple No.Starting material Pre . NoZAnal ytical Datal68'
HNW (CDA3) 8 : 809 (1 H s}, 796 1(1 H d), 7.67 (2H, m, 7.49 (1 H,
)7.31 (1 H d), 7.22 (1 H m, 7.12 (1 HmM, 6.98 (1 H mM, 6.80 (1 H,

), 4.88C ~(1 H s), 4.42 (1 H, bs), 4.25 (1 H, d),3.80 (2H, s), 3.20 (1
), 2.95 (1 H Nos), 2.80-2.60 (2H, npg.2.50-2.20 (3H ~m, 1.80-1.50 (6H)
M5 : 490 (MH#). R : 0.6 eth | acetate .1713' H NWR (CDC13) 8 : 8.70 (1H,
8. 10(2|€Vlii)n)arﬁembd(df trdatment of Awumao tq REatheuror2? degeheratipn whidd (1 H,
7. 05~( 4.20, (1 H,

395 (214 %) ChipHade peptn Sgdzhg@%?‘l‘{‘(’fft‘ %5@5@%5@%@9@%9@% (3H
rethanol - 0 SosRrn R AR mach el Pecerebl s iR RLR ©

"3833’,3.1 a3

(CDC13) 8 : 8. Ooofnpositiom)theas(1 H, d), 7.72 (1 H d), 7.68 (1 H m,7.50
N E;)”” §'( 1 SietPs of gty of g Humé 50 plomcte fburshighradstiersfion ando (1
Hm, 2.90 (1 Houlfgfﬂw?h %l&?&‘bmﬁlsegtrégﬁﬁg E‘hnd@num%naﬁltr( ahbefibtivelafBupt SO
(6H, n). g by vol une, | or of orrmetﬂano . 19i
5' H NVR (CDC13) 0 acommr(dlomhesfg)rmslal((b)(dr \M;th@)phanmne(wcally agceptabie (2H

, 7.5 1 7.15 (1 H, 7.00 (1 H,
rTm)), 6. g I((lH)H mé%* Sﬁ‘é%‘g(%qi?mé‘is't' §l§’(f€9 'H, bs),\ 4. 2(2 (1 H “é> 3. 70((2H,
?)?,H 3”)2 (J(QH ”h)mé’th%fé‘l éfjtré‘étn@m o?a@ﬁxrﬁén't‘btr@ht aznéfr()logﬁéal @I)sea@e‘c‘a? 2.20
vol une, chl or of odrﬁOfdmme@ﬂi a rmm@gemaﬂmq GIEEG)S \ﬁhch G@mqrism treating

8.30-8. 15 0 50-7.10 (4H,

7 000 i (o Hoalf g uikPat brigef priou e aiCorpaiiha B 1ne ToiRiyk dyof 4"

(1 H m, 3.95( 'wntlHagharrﬁaé’&t(dallﬁacﬁéptaiblel§a|2 g&vétbdiﬂdﬁrgpé’sxtﬁﬁ thbrddf; fT)
2.60-2.10 (4H, 0-1.40 (6H m, 1.40 (3H,

(20 : 15 pyxiyol @rmetfmaﬁm Whare i neurological gmaae@sdmr laggta,@ted

PCT/ 1 B99/ 01211
t abul at ed Exanpl @gq WW &ﬁgtﬁﬁgsgr@rea g}r‘ﬂr?r%l A%ew‘%%ﬂ%?&rﬁyﬁ OON
were prepared b;otiaeraiermémiasmdmrdmcﬂmmdl sclerosiscant othgr fdrats ¢f metoal ytic

anount of 4-diethyl am nopyridi ne was al so used i.n the am de coupling, from
10 (2S)-1-(1, 3- hehwxd @@ﬁSQ»g%k"zi%%Gﬁﬁéﬁﬂe’é‘ﬂﬂBBQ&ﬂﬁ%d'ééﬁ%ﬁ [negigological

f’;ggﬁfe};);’]”_ 30 o8 SAARUANTILHEKE LINOARS: G ASTRedt 1O 30

0.4

affecting the central or peripheral nervous system (e.g. cerebellar-

brainstem atrophies, syndromes of progressive ataxias), all forms of

muscular dystrophy, progressive muscular atrophies, progressive bulbar

muscular atrophy, physical or traumatic damage to the central or

peripheral nervous system (e.g. spinal cord), herniated, ruptured or

25 prolapsed intervertebrae disc syndromes, cervical spondylosis, plexus
disorders, thoracic outlet syndromes, all forms of peripheral neuropathy
(both diabetic and non-diabetic), trigeminal neuralgia, glossopharyngeal
neuralgia, Bell's Palsy, all forms of auto-immune related disease
resulting in damage of the central or peripheral nervous system (e.g.

30 multiple sclerosis, myasthenia gravis, Guillain-Barré syndrome), AIDS

related disorders of the nervous system, dapsone ticks, bulbar and

retrobulbar affections of the optic nerve (e.g. retinopathies and



W O 00/ 05232 -51 Table 3 PCT/1B99/ 01211 Exanpl eStarti ngZAnal yti cal

dat aNomateri al Pre . No2124' H NVMR (CDC13) (m xture ofrotaners) 8 : 81232J”(N12003,
H m,8.10-7.50 (5H, nm), 7.40-7.00N\(4H, m, 4.90 (1 H m, 4.60(1 H, :
4.42 {1 H, 0-3.05 (5H m) 2.30-1.80 (2H,m, 1.80-1. M5
470 (M) . \%?900/0%232 (20 : 1, by volune,chloroform: nethanol Lb%z%%g/ﬂ%
(CDC13) (m xture ofrotaners) 8 : 8.20 (3H, m, 7.80(3H m, 7.50 (4H m,-
7.40-7.00 (4H, m, 5.00-4.80 (1 H, /ss), 4.65-4.35 (1 H m, 4.35-N4.00

(2H m, 400340(2Hrr) 3.40-3.00 (25 m, 2.40-2.00 (2H m), 2.00-1.40
(6H, m).Ms : 546 (MH).Rf : 0.62 (20 : t30by vol une, chl or of or m :

il e R RS e o, 5
M, 4. 30-03. 60@@!;@3@3 410405(3H s),/ CH3340310(1H m . "

2.40-2.10(2H 1.90 (1 1.80-1.40 6H} M5 : 500 (MH). : 0.8
(20 : 1, b9<n§/o|@ﬁ@etb@ﬁoas)frbéxmwhefﬁtthawroiogl disgane zod@omromsgsﬁ%z _52

s on Gy Glehdiitabs s dlek b BRoftich i) afhyoyioh fopdfhy 10
bs), 4.70-4.30 §dletdsisior andtid-{drr@f tibtor Ndurcd. di@eés’ﬁ'lPa?klnBBn@Qi:é’eiéb (2H,
M, 3.30-3.00(3H m,. 2.40-2.00 (2H m),1.80-1.40 (6H, M5 : 576 (MHO) . Rf

.70.65 (20 : 1,Huptipglame diseese o merologicakdefigit awg@twm-"(t@@ 3)

. 6. 90 ?Erﬂta YRy dubRiq dghadeit therniablr %%é%;”‘?wﬁgsgvg%"?“
m) 4.10-3. 40 (@d‘bl\B@mcham Za @nbi_?né‘fal ﬁburobadl%ﬁ)y feifhier Gtthetip)ar rdr0- 1. 40 (11

n. . 553 vol upe, chl orof orm :_ et hanol

L aho'1 VR L OB iEhireulints ofleGsisaF 3 oaring BIRsidet SUah Shg PRSI,
7.50 4.90-4.72 (1 H,

4.55- El 35(&’% M‘Pmoﬁ %g‘té%d'%ﬁ J‘#%%&ﬂg’%'ﬁzo 2.00 (2H, (rr) 59

2. 00- 1. 40( Btiv) niheMtse ob@icqrivpbindRbf thelfoAnRO(1) odof dophanhacm)tmhll;broform
met

hanol . 1 3 JAH 2 0/ 05232 -53 PCT/1B99/ 0121 2730' H NVR
(CDa3) (i xt ur BCRAMGDIRERY) SQVatoGT GomPDSHIOTheraolg B 1o ATHECtS of &

5.20-4.00 (3H,

(ot 1m0 - st il the TheehepPof @plsaest repilindhoond a degictiey or

met hand ). 5 Exaupt pratfuction of FKBP-12 or FKBP-52.

~2S) - 1V2- (1- di phenyl net hyl - 3-azetidin, ~l)-1-(1. 3-benzoxazol -2-yl)-2

pi peri di necarboxamde HNOH NN/ ~N\ O--.. ~OONON 10 15 The title
conmpound was pr r

(2S)-1- (1 3- beng@)%g?g?wyn@ﬁh%}cﬁo"elgﬁ?ggg%%bgéy .%ﬁé’%f%é dgﬂgeogpceilsog}‘ ation
3] and 1-benzhytheforgwuadt)anke ASL/RSFAC Privepftveie progragnny wasyugdd as

78-52], The of ude BLOUE RS BYRL bRl cBRdilRGEMT Ot oar aphy on il i ca

20



a solvent gradient of 80 : 20 changing to 60 : 40, then 50 : 50, by vol une,
hexane : ethyl acetate to afford (2S)-1Uz-( 13 JAN 2003
1- di phenyl met hyl - 3-azetidinyl)-1-( 1,3

benzoxazol -2z z+23 Pi peri di necar boxam de as a white foam 03 WO
001 60355 PRI D DT O R (CDC13) 8 : 7.40 (1 H, d C?@B]“A@l‘%g

m, 7.20 (5H m, 7.15 (2H, m, 7.10 5 10 (1 H, t), 6.80 (1 H, 4.90 (1
H s), 455 (1 H m, 4.25 (1 H s), 4.20 (1 H s), 3.50 (2H t) '3.20 (1

H t), 228 (1 H m, 2.75 (1 H nm, 2.35 (1 H m, 1.80-1.50 (5H m.
Analysis : Found C, 73.84; H, 6.48; N, 3l- 79, C29H30N402. 0 33 H20 reqU|res
C, 73.71; H 6.54; N, 11.86% Exanpl g2ghbidS) - 1-(

1. 3-Benzoxazol -2-yl)-1~-(1-et hyl - 3-aZzeta = 2- pi peri di necar boxam de H N N
O N O ~N H N N O {25/ -, 3BendonaPal- 25t} A (BREM oerdglpymolidink®y(]B8i  ng) was
added to a solution 15 of o

(2S) - V2- ( 1- benzhydr yl - 3- azet anyRipetidinecarboxamide ;0| - 2- y| ) - 2pi peri di necar bo
xam de (120ng) [see Exanple 28] in ethanol (5n). The reaction m xture was
hydr ogenated for 18 hours at 414kPa (60 p.s.i.), after which tine

addi tional 20% w/ w_pal | adi um hydr oxi de on bon (32ngy) was added and the

m xture hydrogefateth for a further 72 hoyrs. The catal yst was 20 then
filtered off an (.t h ethanol and [t he

reduced pressur e product was pu i y chr omat ogr aphy
on silica gel el Ull.\ll ng with a solvent gradient o : ON: ag| ng to 90 :
10, by vol une, diahl or Gnet hane —metshanol 4 2043
(2S)-1-(1, 3benz@xazd¥ - 2-yl ) - N2- (1- et hyl - 3t azet anyl

(37.1 ng) as 25 % fdam ~ 1 3 JAN 2003 WOQQ{05232 PCT/I899/
1 H d), 3.75 (2H,

'H—NNR(CDC13)8: ),7.05(1Ht),4.95 (1 H, s),
.80-1.60 (5H, m, 1.0

4.60 (1 H m, 30-3.10 (3H, m, 2.60 (2H,
q), 2.40 (1 H, 3H, t). 5 Analysis : Found C,
59.71; H 7.17; N, 14 45; C~8H24N402. 0.55 CH2ClI 2 requires C, 59.39; H,
6.74: N, 14. 94% TWhmemﬁlﬂ 67ml) was added to a solution of (25)-1- (1 3-
benzoxazol-2-yl)-2-piperidinecarboxylic acid (100mg) [see Preparation 3], 1-
hydroxybenzotriazole hydrate (60.4mg), (3R)-1-benzylpyrrolidin-3-ylamine
10 (78.7mg) and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
(85.4mg) in dichloromethane (30ml). The reaction mixture was stirred at room
temperature for 18 hours, after which time the mixture was diluted with water
and the organic layer was separated, dried over anhydrous sodium sulphate
and the solvent removed under reduced pressure. The crude product was
15 purified by column chromatography on silica gel eluting with a solvent gradient
of 50 : 50 : 0, changing to 25 : 75 : 0, changing to 20 : 80 : 1, by volume,
hexane : ethyl acetate : 0.88 aqueous ammonia solution to afford (25)-1-(1,3-
benzoxazol-2-y1)-N*-[(3R)-1 -benzylpyrrolidin-3-yl}-2-piperidinecarboxamide as a
yellow oil (94mg).

'H-NMR (CDCls) & : 7.40 (1H, d), 7.30-7.20 (7H, m), 7.10 (1H, m), 6.70 (1H, d),
4.90 (1H, s), 4.45 (1H, m), 4.25 (1H, d), 3.70-3.50 (2H, m), 3.20 (1H, 1), 2.80



Exampl e 30 10 (2S)-1-(1, 3-Benzoxazol - 2-yl)-N2- (1-benzyl - 3-ai peri di mY§ ja NZU(Q3
pi peri di necarboxamde HNOHNNN\ O~ ~ OONON 15 The title conpoun
was prepared by a simlar nethod to Exanple 1 from

(25)-1-(1, 3-benzoxazol - 2-yl ) - 2- pi peri di necarboxylic acid [see Preparation -
3] and 1-bWRAMSB2pi peri dinyl anine [see J. Med. Chem ( 198CACT/EBgp/AI2LI

848- 851 ]. The crude product was purified by columm chromat ography on
silica gel eluting with a solvent gradient of 90 : 10 changing to 40 : 60,
by vol une, hexane : ethyl 20 acetate in 10%increments, to afford
(2S)-1-(1, 3- benzoxazol - 2-yl )-I~-(1 benz:yz 3- pi peri di nyl ) hexahydr o- 2-

pyri di necar boxam de z? el l ow N 2003 WO 00l 05232

PCT/ 1B99/ 0{PHa1m) 550 (2H Nﬁ& (§H 1@071&9@% My, 6.95 ( 1 H, bs

))
4.90 ( 1 H 25 (1
M0 2, 60 ﬁ?e@_zrs%ﬂzr?xﬂir 18361550 4% "*éfaﬁ‘eaﬁrr “3
1. 80-1. 40 68|-71 M, 7M§N 148,99€/<M-|+) Exarrpl e 31
~2S)-1-(1. Benzoxa -1V2- (4- p| eri di nyl)-2-pi peridi necar boxani de 10
HNNON BOGﬁtN)fD iQ]N=I\t4Q R+ ©0Q, methaneh.oacetic acid (10nml) was added to
a solution of tert b%tyl 4-([(2S) 15 20
1- (1, 3-benzoxazol - 2-yl ) - 2- pi peri di nyl ] car bonyl am no) pi peri di ne- 1- car boxyl at
e (1.631 g) [see Preparation 31 ] in_dichloronethane (1 Or) at 0C. The
reaction mxture was then warned to Eﬁ@ﬂ%&perature and stirred for 2
hours, after whi gggﬁr p@éggﬁ&[#@% :éggﬁr!ﬁ_ﬁvegewﬂﬁsz ofdcsdppsessure and
t he resrdue was s added
until tbe solution reached a pHpiferflisechrbbgamideluct was then extracted
with ethyl acetate. The organic |ayer was separated, dried over nagnesium
sul phate and the sol vent renoved under reduced pressure to afford
(2S5)-1-(1, 3-benzgxazol 2-yl) -1~ (4-pi peridi - pi peri di necar boxam de
(1.48g) as a 1 3 JAN 2003

N,,,

The title compound was prepared by a similar method to Example 1 from
15 (25)-1-(1,3-benzoxazol-2-yl)-2-piperidinecarboxylic acid [see Preparation 3] and
(35)-1-benzylpyrrolidin-3-ylamine. The crude product was purified by column
chromatography on silica gel eluting with a solvent gradient of 50:50: 1,
changing to 20 : 80 : 1, by volume, hexane : ethyl acetate : 0.88 aqueous
ammonia solution, in 10% increments. The product was further purified by
20 recrystallisation from ethyl acetate : hexane to afford (2S)-1-(1,3-benzoxazol-2-

yl)-NZ-[(SS)-1 -benzylpyrrolidin-3-yl]-2-piperidinecarboxamide as a white solid.



WO 001 05232 PCT/1B99/01211 -57 " H NWMR (CDC13) 8 : 7.40 (1 H, d), 7.?%051
H m, 7.20 (L H m, 7.10 (1 H t), 6.80 (1 H d), 4.85 (1 H s), 4]13oJAN2003
H d}, 4.00 (1 H m, 3.30 (2H, t), 3.20 (1 H, t), 290(2H m, 2.35 (1 H,
d), 2.05 1.80-1.60 (6H m, 1.30 (2H n). . 329 anmpl e -
32 (29 -~1a§)‘(§en§3§xazm 2-yl)-1V2-(1-benz |-4-piperi d| nyl ) - 5&%@9’0]%

pi peri di necarboxamde 10 HN1 ONHO~NHNN/ ONO~N The title

conmpound was prepared by a simlar nmethod to Exanple 6 from 15

(2S)-1-(1, 3-benzoxazol - 2-yl)-1V2-(4-piperidinyl)-2-piperidinecarboxam de

[ see Exanple 31 ] and benzyl brom' de T crude product was purified by

colum chro t L7
.1, by vol ﬁﬁﬁeﬂ%w?ﬁ&?gr@t% nllo—{]gnw(g %éeaa%ﬁozg}samm ?@)I ution
to afford (ﬂS)dﬂﬂ(&S@ﬂb%)Z@M&ﬁq'H %s)"éb%ﬁlélld)b%(ytzr‘l | Berg diy), )2, 25 20

pi peri di necar boxam _d 3 JaN 2003 WD 001 05232 PCT/1 B99101211
58 ' H NVR lam12p5d2H, m)a8.-351( 1, r‘@l))?%‘ @&, mpal -80+9,5044H,/mL01.8a (2H, t )
645(15 rr%) 5490 (1 H s), 4.25 (1 H d), 3.85 (1 H, n) 3.40 (2H, s),
3.20 (1 H) ty, 2.65 (2H, m, 2.40 (1 H d), 2.15 (2H, nm), 1.90 (3H, m,
1.80-1. 60 (béﬁd,lys‘é FouRd O ZH,001H, 206 NS13.80; COMHMINGD Lﬁrésdﬁﬂ?zégH N)

12. 79 C25H30Na. 2. 0. 15CH2C12 requires C, 70.04; H, 7. N, 12.99%
Exanpl e 336:98; é“:—113§5%’ 3- Benzoxazol 2-yl1-11~f 1-(4-pyri d|

~| met hyl } B | arboxamde HHNNNN/ NI O
NH --~ O N@ém% %ﬁ( ﬁﬁ’ﬁ%’ﬁ@ idine (88.1 ng) was added to a
sol ution of

(29) - 119, 3- benzoxazol - 2-yl ) - 1V2- (4- pi peridinyl)-2-piperidinecar boxan de
{118ny) [see Exanple 31 ], potassi u? iﬁg%ngte (56.6nmy) and sodi um i odi de
(6.7ng) in acetonitrile (10nTL) at 0 action mxture was then stirred
at room t enfEgRat 4t 8-Benzok@zbbang)- Naf(BS-pyhrotidinia-oB- _@?eﬁedn\éeaﬂaowamnd@mved
under 20 reduced pressure. The crude product was purli d by colum

chromat ography on silica gel eluting with a solvent systemof 93 : 7 : 1,
by vol une, dichl Qromet hane : nethanol : 0.88 aqueoys ammoni a solution to
afford
(2S)-1(1, 3- benzoxaZol
i di necar boxam

-2Hyl ) -1 ~-[1-(4-pyridinyl nethyl){4-pieridi nyl ] -2pi per
red col oured gum

15
20% w/w Palladium hydroxide on carbon (12.5mg) was added to a

solution of (25)-1-(1,3-benzoxazol-2-yl)-N-{(3R)-1 -benzylpyrrolidin-3-yi}-2-
piperidinecarboxamide (62.5mg) [see Example 1] in ethanol (10ml). The
reaction mixture was hydrogenated at 414kPa (60 p.s.i.) for 56 hours, after

20  which time the catalyst was filtered off and the solvent removed under reduced
pressure. The crude product was purified by column chromatography on silica
gel eluting with a
solvent gradient of 95 : 5 changing to 90 : 10, by volume, ethyl acetate :
diethylamine to afford (25)-1-(1,3-benzoxazol-2-yl)-N*-[(3 R)-pyrrolidin-3-yl}-2-

25  piperidinecarboxamide (1mg) as an oil.



W O 001 05232 PCT/1B99/01211 -59° H NWMR (CDC13) 8 : 8.55 (2H, d), 7. &(}N%M
m, 7.30 (2H, m, 7.25 (2H, m, 7.10 (1 H t), 6.50 (1 H d), 4.90 (1

s), 4.25 (1 H d), 3390 (1 H m, 3.40 (2H, s), 3.20 (1 H t), 2.75-2.60
(2H, m, 24 d, 2.20 (2H, m, 1.90 (2H, m, 1.80-1.

1.50 (2H W 0&’%3{2120 (M) . Exanple 34 tert-Butyl (2S.4R)- 3&‘51%@%2 (

1. 3-benzoxazol - 2-yl -2-pi peridinyllcarbonyl am no~ 10 2

~benzyl oxy) met hyl | pyrrolidi ne-1-carboxviate HNOHNN~~. O~ ~ O OON
ON,~0 ~v 0\/ \/ The title compound was prepared by a sinmlar nmethod to
Exarrpl el from1l5 (25)-i-(1, 3- benzoxaz ob4-2- yl)-2-pi peridi necarboxylic acid

(25, 4R - 4 AANIPACRERS  Tom AR by T 25,0 a8 £1Ha Do B0 G e B65

Preparatio 488 (4H. @), Rr.90lye fH k820 ||Hml ® aphy on
silica gel me}?fﬂsl)ng Wl(t a ?so ﬁgtﬁ aﬁlﬁ(o e(% 8 changﬂgo?ng&

by vol urre 2kﬁ§»<(dlﬂem 8’55@(“‘&6@18&601 Q4ldr o)t £:80-H&3/(6H, m

(2S,4R): 4 2% é\’%ﬁl 3 20

benzoxaszol- - )peridi nyl ] car bonyl am no) - 2- [ (benzyl oxy) net hyl | p rrolld
i ne 1-carboxyiate as a foam 1 3 JaN 2003 W O 001 05232 PCT/1B99/012

-fi0 ~ HNWR (CDC13) 8 : 7.40-7.25 (7H, m, 7.20 (1 H, t), 705(1Ht)
6.55 (1 H d), 490(1H s) 455(.&;%[&9!9_..450(2H s),425(1H d),
4.05-3.90 ( ¢ )
1.85-1.30 (¥+H—m : - 2 Y3 ot 5

N, 10.31 ; C3pH3gN405 0 25 H24 reqw res C 66. 83; H 7. 20 N 10. 39%
Rotation : [0]2% - -51.0 (c = 0.1, nethanol). D 10 Exanple 35

(28l -1-(1, 3-Be azol - 2-yl)-~3R, 5S)-5-f

(benzyl oxy) nmetihyl | |d| n-3-yl -2 piperidinecarboxani de fydrochloride HH
: Cy N, NOONONGQg

N,
)N\ g )\ CNH
O e @)
0” N b 0~ N

The title compound was prepared by a similar method to Example 3 from
(25)-1-(1 ,3-benzoxazol-2-yl);l\12-[(3S)benzylpyrrolidin-3-yl]-2-
15  piperidinecarboxamide [see Example 2] and 20% palladium hydroxide on
carbon to afford (2S5)-1-(1,3-benzoxazol-2-yl)-N?-[(3 S)-pyrrolidin-3-yi}-2-
piperidinecarboxamide as a brown foam.
'H-NMR (CDCl3) & : 7.30 (1H, d), 7.25 (1H, m), 7.20 (1H, m), 7.00 (1H, m), 6.60 -
(1H, d), 4.80 (1H, s), 4.40 (1H, m), 4.20 (1H, d), 3.25 (1H, 1), 3.20 (1H, m), 3.00-~
20 2.80(2H, m), 2.70 (1H, d), 2.40 (1H, m), 2.15 (1H, m), 1.80-1.50 (7H, m).
Analysis : Found C, 60.85; H, 7.14; N, 15.79; C17H22N405. 0.25 CH2Clz 0.4H,0
requires C, 60.43; H, 6.85; N, 16.34%.

10



O~ \ HC1 O 15 The title conpound was prepared by a simlar thod to
Preparation 8 fromtert-butyl (2S,4R)-4-([(25)-1-{1, 3-benzoxazol -2-Yyl7) 14 AR
pi peridi nyl ] car bonyl am no) - 2- [ (benzyl oxy) met hyl ] pyrrol i di ne-i - car boxyl at e

[ see Exa and hydrogen chloride gas to afford -
(25) 1- (nugsbenzoxazol 2.yl ) 1V2- (3R 5S)-5- [ (benzyl oxy) met hyFFByFrol 1 di n-3-y
| - 2- pi peri di necar boxam de hydrochl oride as a white solid. 1 3 JAN 2003 WO.
001 05232 PCT/1B99101711 -61 'H- NVR (DVMSO-ds) 8 : 9.60 (1 H, bs), 8.95 (1 H
bs), 8.45 (1 H, d), 7.40-7.25 5 1~ (7H, 5277 7.15 (1 H t)) 7.00 (1 H 1t),
4.80 (1 H d), 4.55 (2H, s), 4.40 (1 H3 ) 4.154.05 (1 H nm, 4.00 (1 H,
m) 3.70-3.60 (2H, m, 3.40 (2H, M gx3m®eE H M, 2.25 (1 H d), 2.00 .
(2H, m, 1.80-1.60 (3H, m, 155(1?‘1#_1 S(1H m. Analysis : Found
C, 55.60; H, 628%:1-N.3-Benroxarse-ghMeei3 Seia Oy imaolidies3-@l-255. 25; H,
6.67; N, 10.30% Rotation : [0]25 - .-19. c = 0.1, nethanol). D Exanple 36
(3S)-1- 2-Pyridinyl nethyl)-3- plgéﬂ—'ﬁmﬁoﬁﬁg?é@m 1, 3- benzoxazol - 2-~) - 2

pi peri di necar boxyl ate hydrochloride 15 ~OH N OO NN O O N HC
(3R)-1-(2-Pyridinyl methyl)-3-piperidinol (117nmg) [see Preparation 35] 20
was added t stirred solution of
(29)-1-(1, | -2-yl')-2pi peri di necar baxyl i ﬁ (150ng) [see
Preparatio enyi phosphi ne (192ng) a

% Nazodi car b te
(0.115m) i tramydrofyran (6m). The reagti onef Xt\aié/l\\l/vas\ )
/k . N

Sodium hydrogen carbonate (28.6mg) was added to a solution of (25)-1-
10 (1,3-benzoxazol-2-yl)-NP-[(35)-pyrrolidin-3-yl]-2-piperidinecarboxamide
(104.9mg) [see Example 4] and 2-bromopyridine (52.7mg) in acetonitrile (5ml).
The reaction mixture was heated to 75°C for 48 hours, after which time
additional sodium
hydrogen carbonate (28.6mg) was added and the mixture was heated under
15  reflux for a further 24 hours. The solvent was removed under reduced pressure
and the residue was partitioned between ethyl acetate and water, the organic
layer was
separated, dried over magnesium sulphate and the solvent removed under
reduced pressure. The crude product was purified by column chromatography
20 onsilica gel eluting with a solvent system of 83 : 7 : 1, by volume,
dichloromethane : methanol : 0.88 aqueous ammonia soiution, and was then
further purified by a second column eluting with 95 : 5, by volume, ethyl acetate
: diethylamine to afford (25)-1-(1,3-benzoxazol-2-yl)-AP-[(3S)-1-(2-
pyridinyl)pyrrolidin-3-y1]-2-piperidinecarboxamide (11mg) as a brown oil.



1 3 JaN 2003 W) 00/ 05232 PCT/1B99/01211 -62 stirred at reflux for Qﬂﬂﬁwm
after which tine the solvent was renoved under reduced pressure and

residue partitioned between ethyl acetate and 0.5M aqgueous hydrochloric
acid. The wﬁﬂi@t | ayer was then basified with 15% 5 sodi um hydroxi de and -
t he product Tied with ethyl acetate. The organic |ayer BESIBHAR21!
separated) dried over magnesi um sul phate and the sol vent renoved under
reduced pressure. The crude product was purified by colum chromat ography

on silica gel eluting with 98 : 2, by volunme, ethyl acetate 10 net hanol to
afford (3S)-1-{2-pyridinyl rrethyl) 3 pi p@ﬁ-di nyl (25)-1-(1,3

nyar oonl or ?éﬁ@ﬁl’ (CREET A ShaASaihag 8011 my The Bk nﬁe'z%a%?@‘é%hn) &y
The it o dinoat oo (R AIBBACK é USRS DR Feil Bl 82 T O

8 30 8. 20 (1Hmi @75115!0#7) 360({ 2H—I(r2)|?3 ﬁ(ﬂg ?03?%%T§H®%)-2 %@gzg—l(()g |(_|2H
s)’ 8 ”%5 O%HHS%“) 8% éoigHﬁl‘H M, 2.90-2.75 (2H, m, 2.75-2.60 (1

ety 5 %C%U&Qe('ﬂa%z 1'”?0%?1&?3@ ‘wm @ﬁ-ﬁhﬁ%@uﬂeﬁéﬁg@%&g &‘QHG] 25 -

-40.70 (¢ = 1.0, nmethanol). D ~ 3 .~aN zoo3 WD 00/05232 PCT/1B99/01211
-63 Exanpfe 37 (3S,5S)-5- Phenox ~~nﬁéh 1§4-Eyridinylnethyl~eyrro|idin-3-y|
(2S)-1-(1, 3 benzoxazol - 2-yl)-2-pi peri oxyl ate hydrochloride 5 OH N N
O -~ ~ O50 M B Noh b ofeb-JilaZliidd o PomRAMRAGIRIERy I FRSHH 3N - 2
simlar nmeth 20 from —
(3R, 5S)05- ( phenoxynet hyl ) - 1- ( 4- pgipeddimgcasidxamidgrr ol i di n- 3-of [see
Preparation 38] and (2S)-1-(1, 3-benzoxazol -2-yl)-2-pi peridi necarboxylic
acid [see Preparation 3]. The crude product was purified by colum
chromat ogr aph on silica gel eluting with a solyent gradient of 3 : 1

vol une, ethyl acetate j ne to afford the title
di tiHbn of saturated

hydrogen chl Ry 1r; thyl ether to a so Nt "M, ct in ethyl
acetate, and ijsol alled ag a te solid. ~ H NWVRj( ( reeNe) 8:
8.54-8.50 (1 d)O 8. 39 7 (1 H—e»7. 34- 7 (1OH, ~7.

( ) (3

m, 7.18-7.69 .M, 7.02-6.95 (1 H m, 6. -6MB7 (1 H m,
H d), 8.78-5-22 (1 H, d), 5.08-5.00 (0.5H, 00494(1 H,

4.70-4.64 (Q m, 4.42-4.32 (1 H m, 430(0 5H, m), 4.20-74.13 (1

H m,
Potassium carbonate (0.052g) was added to a solution of (25)-1-(1,3-
15 benzoxazol-z-yl)-)\12-[(38)-pyrrolidin-3—yl]-2-piperidinecarboxamide (108.2mg)
[see Example 4] and 2-(chloromethyl)pyridine in acetonitrile (6.8ml, 0.055M) at
0°C. [2-(Chloromethyl)pyridine was prepared from 2-(chloromethyl)pyridine
hydrochloride by partitioning between diethyl ether and saturated aqueous
sodium hydrogen carbonate solution. The separated organic phase was

20  washed with brine, dried over magnesium sulphate and the solvent removed
under reduced pressure. The residual free base was immediately dissolved in
acetonitrile and used). The



1 3 JAN 20D, 3 WO 00/ 05232 PCT/1B99/ 01211 -644.10-4.02 (0.5H, d), 3.5£ (éNg 1
s), 3.38-3.28 ( 1 H m, 3.26-3.20 {0.5H, d), 3.113.05 (0.5H, d), 3. ;3) . 90
(1 h, m, 2.92-2.83 (0.5H m, 2.54-2.48 (0.5H, m), 2.46 5 2.41 (0.5H, dd),
2.39-2.31 ) 2.30-2.24 (1 H d), 2.16-2.06 (1 H m, (3H, -
M, 1. 64-1.“330%5253 M, 1.35-1.22 (2H M. M5 : 513 (NHH). ch’tcgtﬂl%génm?%[O] 25
- -18.00 (¢ = 1.0, nethanol). D 10 Exanple 38 -
~3S)-1-1(2-Fl uoro-4-pyridinyl)nethvll-3-piperidinyl

(2S)-Q1L, 3-benzoxazol -2-yl L 2-pi peridi neggrboxyl ate hydrochloride td 15 F
The title conpound was prepared by a siHfTar nethod to Exanple 36 from

(3R -1-j(2 e - i el ki 39] -
nd (29 - 1T b g o, I NG prgh e

Pr epar at i othepolvehtwas udmaoveddunder neduqear pregsyrararid the regiduel partitioned

Changi ng 1t BBINeS sty sididandayaist tESeienic BySruis scpdie o Glln OvRts

furtherg pughdd i i i 1 ; a . et hyl
15" DA oGy BRE b e A dolbyd foioled BgUOl B Rt eIy e

trituratiocrude product pasrpurifiechby ¢rlumn ehremaagrapimeon séisa: geb eluding with 15
fford (3S)-1- -f - 4- i dinyl t hyl ] - 3- pi i di nyl

o (% R A Ry L R Ao PAeAN S Besenel 088 e s

was prepar g eibuddthhbAk SSlufieh 1 aked (}Q)Bzfﬂg?@béﬁiﬁdz%ﬁz%)shﬁlks@)ﬁﬁ- !

ether to a solution of product in ethy cetate, and 1sol'ated as’a ite
solid. 'H RyRdieaety!)pyeelidiaseyl$2:pipeddingcaaoxamide (@38, 1mMgpas angsl. (5H, n,
6.72 (} H s)) 5.00-4.80 (2H, m, 4.20-4.7 0 (2H) dd), 4.08-3.99 (1 H, dd),
3. 95-3186 (1 H d), 3.35-3.21 (2H, m, 3.20-3.15 (1 H, d), 2.79-2.65 (2H,

, 2.38-21 o 4 bz 6 - 1.40
?)ZH) m, 1.%'8'}‘@60??'%,% %4%%5 : &)zll??g’ ? %{?%ﬁ?&ﬁb@'?%f "?50 (-5]1’@’50 (c =
1. 0) met haGe8) (11, @x4npd &113.95)24)501(1H, .MB), BRi pitthidiz817022H, ¥), 8.20 (1H, 1),

(39~ 1 (3295 | s vl ety 1225 % io% B RS )P 6B1 PRYTBL g N O
Analysis : Found C, 62.01; H, 6.38; N, 15.39; C3H27N50,. 1.25 H,0. 0.25
15 CH:Clyrequires C, 62.16; H, 6.73; N, 15.59%.

Examples 7-9

The compounds of the following tabulated Examples (Table 1) of the
20 general formula :

H

N N,
Y O
X O

N

@)

g



1 3 JAN 2003 WO 00/05232 PCT/1B99/01211 -66 The title conpound was
prepared by a simlar nethod to Exanple 1, 5 10 15 excepting that a”JAN 2003,
catal yti c amount of 4-di et hyl am nopyridi ne was al so used, from

(2S)-1-(1, 3-henzot hi azol - 2-yl ) - 2-pi peri di necarboxylic acid I[Bsee Pr eEar ation
43] and (36P999%82 pyri di nyl net hyl ) pyrrolidi ne- 3-ami ne [see BCAARIQ4EUn 41 ]
to af;ord {2S)-1-(1, 3-benzot hi azol -2-yl)-N .

[ (3S)-1-(3-pyridinylnmethyl)pyrrolidin-3-yl]2-piperidinecarboxam de as a
white solid. ' HNWR (CDC13) b : 840 (1 H m, 7.60 (1 H n), 7.55-7.40
(2H m, 7.22 (1 H m, 710(2Hn’)-8880 1H m, 495 (1 H d, 4.40 (1

H, bs), 3.80 1

2. 60- 2, 30 WA, PfﬁPéferﬁ? %aé"ﬁ r(@ﬁ{hoﬁywr?i*aéﬁp?f Q&%‘“ﬁf?giﬁ' %@sgeéwzem)
Exanpl e 4

L Bene vt gl ol 1R STRARIn Sl 2 pleeridinesarpoxamide [see Examplo 4 spdihey ¢
s c ~periad:irn&span<thogmallde delnM}Qun,d N~-NON-SClL20 13 JAN 2003 WO

00/ 052?2 -67 PCT/1B99/01211 The title compound was prepared by a simlar
nmet hod“to Exanple 1 from 5 10

(2S}-1-(6-chloro-1, 3-benzot hi azol - 2- yighi21 pi peri di necarboxylic acid [see
Preparati on 45] and (3S)-1-benzyl pyr din-3-vlanipne [see J. Med. Chem
{1989}, 3J1Ex&Mnplelb88tatt®d]|to af fDHrd Analytical data
(2S5) -1 V2-{[ (38p: 1- bemaydriyr fol i din-3-yl]-1-(6

chl oro-1,3- benzot hirggg! Ng- 1) -2- pi peri di pecar boxani de as a solid. ' H I\‘|IVR

(CDC13) ﬁ715'5 T H4 S), [ 7-40 H_T 4. 90
(1 H bs), 4./40 (1 H “bs).|3 257 @‘ ’%g‘fg?@ ’é Wb H(
2 55 {2 2,20 (2 80

Gy (214 M 22p (2 m 25(33,

), 7.15 (1H, t) 700 1H t 4.80 (1H,
m) 460 4.30 (3H, m) 360 (1H, m),
3.50 (1H, m), 34030(4H m), 2.50-
2.20 (3H, m), 2.10-1.20 (5H, m).
Analysis : Found C, 51.42; H, 6.55; N,
12.51; Ca3H27N502.2HCI. 3.5H20.
requlresC 51.02; H, 6.70; N, 12.93%.
Rotation : [0}*° = -93.0° (¢ = 0.1,
methanol).

8 4 N '"H-NMR (CDCl) & : 8.40 (2H, d), 7.35
(1H, d), 7.25 (1H, d), 7.20 (1H, t), 7.10
N | (2H, m), 7.05 (1H, m), 6.75 (1H, d),
4.85 (1H, s), 4.40 (1H, m), 4.25 (1H,
d), 3.55 (2H, s), 3.20 (1H, t), 2.75 (1H,
m), 2.55 (2H, m), 2.40 (1H, m), 2.25
(3H, m), 1.80-1.50 (5H, m).

Analysis : Found C, 60.40; H, 6.16; N,
14.61; Co3Ho7NsO02 2H20. 0.25 CH.Cly
requires C, 60.34; H, 6.86; N, 15.13%.
MS: 407 (MH+).




Exanmple 41 ~1 H 1. 3-Benzi m dazol -2-yl)-1VY-f

(3S)-1-benzvl pyrrolidin-3-yll-2 15 pi ~peri di necarboxamde HN .,, N 1C§ #@NZOUB
~,y, N~~-NN+~v -~~0O1Il N~ NHN 20 13 JAN 2003 WD 001 05232
PCT/ 1 B99/ O -

1,3, 4, 12a-3f’§]°g’%§2r opyrido[1',2' :3,4]imdazo[1, 2-a][1, 3] benZiTH BazYp!!
12(21 rone (73ng) [ see Preparatlon 49] and

(3S)-1-benzyl pyrrolidin-3-ylanm ne (62ng) were mxed in 1,4-di oxane (0. 5nﬁ)
The reaction m xture was heated to 5 90C and stirred for 4 hours, after
which time the solvent was removed unde®9Teduced pressure and the resi due
was di ssolved in dichloronethane : nethanol and preabsorbed onto silica -

gel . The ¢rude prdduct4was |t hen purifiged [Dy- NeRTDT (BT‘B.?Q.gI‘(Q.HhM) gnesi|ica
g with g solvent syW:@rH n9)3726’( lil7 85311 OluTB,
8§ "1‘

gel eluti

di chl oronet hane : |met hanol | 0,88 aqueous }4 N 4t ord

1-(1 H 1, 8-benzi mdazol - 2-yl )€1 V2-[(3S) - 1- -’( ?hrfe- gé

pi peri di ngcar boxani de (69nyg) as a solid. 41% %&i % 70 1

H d), 7.50-7.00 (]9H, m), 4.80 (1 H d), . :

3.60 (2H, |d), 3.3 (L H m| 2.75 (1 H, m39.(4 %rfg?;* 2@9(03H
1.80-1.50 (5H)| n). Anallysis : Found C(1'ﬂ1’BBO45( 3Hom

CZ4H29NG0 requires C, 71.44:; H 7.24; N, Pmalgsis F&ntmdenezs[sohzzw Ns Dd

(c = 0.1, {nethanol]). 20 I 3 JAN 2003 W|ADBDNE23sRNeDL. BOLD kpdres-G9 The
follow ng|Preparatjions illustrate the prgm®2.85] Bin7@7;0er1RngeLst arti ng
materi al s|used in |t he precedi ng Exarrpl es. ﬁnggggmH;,.l on 1
(29) - 2- ~Met hoxycaribonvl ~~i peri di ni um chl qriggtidn! '[0]‘2}"- gblolof Q\O rp
L-tartrafe p . HCl D
methanol).
Footnote
5 1. Hydrochloride salt prepared by a similar method to that of Example 11.
Exampie 10
(28)-1-(1,3-Benzoxazol-2-yi)-NP-(35)-1-[2-(2-pyridinylethyilpyrrolidin-3-yl-2-
piperidinecarboxamide
10

0
N N

H H
N/,,,' N/,,"
TY O . XY O
AN O N

z
)



10 [(2S)-Piperidinecarboxylic acid L-tartrate (20.0g) [see WO A-96/ ;%?Eﬂ 2003
was added dropwi se to a solution of thionyl chloride (54ml) in neth ‘
(270mL) at OC. The reaction m xture was then stirred for |8hours at room
tenperature, after which tinme the solvent was renoved under reduced -
pressure aW@ WREResi due was azeotroped with tol uene (3x100RGIIBIHE2EY ude
product was purified 15 by recrystallisation fromnethanol (15ml) with
addition of diethyl ether to turbidity, affording

(2S) - 2- (et hoxycar bonyl ) pi peridi nium chloride (11.06g) as white crystals.
HNWR (D20) 8 : 3.95 (1 H, d), 3.70 (3H40%) 3 40 (1 H d), 3.00 (1 H, t),

2,20 20,01 % 9 iy slRe S dlsof el O
5 OB A S S s

Et hyl di i sofjsepEkamphe 4] 61 Hl%mthyl ellaer ( M)acBenzyﬁnmeltmylmmmohnu(r?liydrbxitié 15

(et hox car bonyw? pi peri di n| I or &Jgéﬁ%see Preparation 1 ] and
2chl oro eniﬁQé’z veapgeeuaPp qt't‘?” ﬁ’?’@? af he rqq‘?é'of‘éﬁe(ltqréﬁt'ﬁﬁe,@t ure
was stirr e%t%flld%wtaeﬂ&?@rrsahﬂéfewiﬂh %qué §o%@ﬂt Wé%’}emovégﬁnﬁ% r@de&[«}éher

2hours. The sol vent was hoved under reduced pressure an e resi

partiti onegprossurecThetcnyde acedwdt evamnpu ity coluenrciymmatofepby omsilica
separated, dri nd the solvent r ermv under

d over gnesi um su) phat d
reduced pr &%Gﬁ@ngw@hg%u - hrByye %ﬁ?ﬁpfq{‘ﬂ% apg - feptianclcH- @r‘at ogr aphy
on S|I|ca I Qf ging to O
: 100 : ule?(")]\%tedéﬁiglowbé Qo@:g%ﬂ éﬁ&"th&@ﬁ?ﬁlﬁf‘w et)rggﬁéurtﬂé)r %urﬁ“ acetate :
met hancb() tsnecahﬁ@owmntéttyﬂmg with 95 : 5, by volume, ethyl acetate : dlethylamlne to

ey T % bbb U B b g roRad
D 00 20 fhllhagiolin o gha s MAELL o) 055 (1K ) 2.5 3
JAN 2003 WD 00/ 05232 -71 Pr epar ation 3 PCT/ 1899/0121 I
(25 L (L 3 PRVASTRBR S YBs0TRL ey, 780 i Y ab (AcChf 728 iy, o ©
15  7.20-7.00 (4H, m), 6.65 (1H, bs), 4.90 (1H, s), 4.50 (1H, m), 4.25 (1H, d), 3.20
(1H, m), 3.00-2.80 (5H, m), 2.65 (2H, s), 2.40-2.20 (4H, m), 1.80-1.60 (5H, m).
MS : 420 (MH™).

Example 11
20 (28)-1-(1,3-Benzoxazol-2-yN-N-(3S)-1-[2-(2-methyl-1 H-imidazol-1-
vhethylipyrrolidin-3-yl-2-piperidinecarboxamide hydrochioride

H H
N":, N N/,,, H3C>\
NH N =N
Ow . X7 0O~d
N —

N
O/kN © 0] N

g



Aqueous |ithiumhydroxide (1 N, 51 m} was added to a solution of nethyl
(29)-1-( 1, 3-benzoxazol - 2-yl ) - 2- pi peri di necar boxyl ate (8.987g) [see 13 JAN 2003
Preparation 2] in nethanol {306nl) at OC. The reaction m xture was stirred
at room 10wbajspeiat ure for 18hours, after which tine the solp¢gRkoiEs -
removed under reduced pressure and the residue partitioned between et hyl
acetate and water. The aqueous | ayer was separated and acidified to pH 2 -
wi th 2N aqueous hydrochl oric acid, the product was extracted with ethyl
acetate, dried over nagnesiun1su|phate_2qg t he sol vent renoved under
reduced pressure to 15 afford

(2S}-1- (1, 3- benZpyeaipd cambbmnamsgﬁ@paréwsga%wéﬂ Peffddtol Exdmeib Sfom Whi-te
solid. " HNWR (CDC13) 8 : 7.40 H d), 7.25 (1 H rn), 7.15 (1 H, t),
7.00 (1 H, (25)-1518bbenzexazesP-yIuNoH 3S)-pyrratigin-3-4-Bspiperitinedarboamide 1 H,

D6z (o e Ehimpls dhahd Teiorcam due k- Aiidliqiobiss USPaisfiosass
- 72 Prepar 3bspn74, GAN 89o1ELANd). THE LARIOPIIBCcENas pﬁﬁﬁﬁd)j/ ﬁ?g/ogfrgal Sodi um

iodide (6.07g) was added to a solution of 1-(brononet pr opane
(1.09g) i ncheunaiegrapoyren silitacgel eldingonitraraolvant apsteneat 81: 7o 1, & ux and

irred f 8 ich,ti whi lid fil ff and
The 1o sot YRR P Ehtsdniitand uHRinarth; b Alectisdubnl Solliet Bffod oned
bet ween di g2 Byh -(@tdrpen2oh20RDEN)-NBNIS)-NE2 32 RAEAYEAHAMIYA-1L ayer was then

washed wi th sodi um thi osul ﬁhat.e, _dried over magnesi um sul phate and the
sol vent retbety!lppeelidinedtycawipgrisinegasbexamideor te Tesidualgmiwas) cycl opr opane

(3 EH BN et A D e b 0
PCT/ 1B99/ 0tRlbkide! T her resaltiabi sudpendibhwds évaporated and dried to give the

6- brono- 1, 3- benzoxazol - 2-yl") - 2- pi peri di necar boxyl at e
product hydrochloride salt as a red coloured solid.

'H-NMR (DMSO-ds) 5 : 8.55 (1H, m), 7.60 (1H, d), 7.50 (1H, d), 7.40 (1H, d),
15  7.25(1H, m), 7.15 (1H, m), 7.00 (1H, m), 4.75 (1H, m), 4.45 (2H, 1), 4.40 (1H,

m), 4.00 (1H, m), 3.80-3.20 (7H, m), 2.70-2.25 (2H, m), 2.60 (3H, s), 2.20 (1H,

d), 1.80-1.60 (3H, m), 1.50-1.10 (2H, m).

Accurate Mass : Found 423.2516 (MH"), CagH3oNgO2 requires 423.2509 (MH™).



5~"0~CH N ~CH3 1 1TOON Br 2,4,4,6-Tetrabrono-2, 5-cycl ohexadi eq—?lm\ﬂm
(4.79) was added to a solution of nethyl ,
(2S)-1-(1, 3-benzoxazol - 2-yl ) - 2-pi peri di necarboxyl ate (3.0g) (see
Preparati o L3, di chl or omet hane (60mL) at -10C over a peri 0
m nut es. TﬂngdrO@gié%i on m xture was then warned to room terrperléa)tc(tjlﬁ/ﬁié’9&%&1iL
diluted with dichl oronet hane. The organic | ayer was washed w th saturated-
sodi um hydrogen carbonate, then with 1 N sodi um hydroxi de solution, dried
ever sodi um sul phate and the sol vent renmpved under reduced pressure to
afford methyl {2S)-1-(6-brono-1, 3-benzof8zol - 2-yl) - 2- pi peri di necar boxyl at e
15 (3.7g) as a purple coloured oil. E 1( 13) 8 : 7.40 (1 H s), 7.25
(1 H d), 7.20 (1 H d), 5.00 (1 H, P (1 H d), 3.80 (3H, s), 3.40
(1 H t), 22@1f(i,SﬂBedngxéz.oﬁ%Q»mEMz-l@S)-‘ﬂe(17}9-1i;ZHrtriatol-S«vﬂﬁefWIhvr@idin2§1 1.
3 JAN 2003 WD 001 05232 PCT/ 1B99/01211 -74 Pre~aration 6
(2S) - 1- ( 6- Brono- 1, 3- benzoxazol Yb2ypineridinecarboxamiderr box |yc acid 5 N-O-CH3
| TOONBr OHNOONBr The title conmpound was prepared by a simlar
met hod to Preparation 3 10 from net hyl
(2S)-1-(6-broma-1, 3- benzoxazol - 2-yl ) - 2- pi peri dirgcar boxyl ate [see
Prepar ati on d 1 N aqueous |ithium hydroxXi de 3olutjon, to afford
(2S)-1-(6 brnono- ,3-%nzoxazol -2-yl)-2-piperildi negarb yl ic acid as a pink
foam ' H NVRN ‘8%, 40 (1 H, s), 7.25-W7Z20 Cry7 8. 00 (1 H d),
4.80 (1 H, bs)|, 4.80 (1\H, [ 3.40 (1 H t), 2140 (L H ), A7O8 (3H m,
1.70-1.40 (24N . Onve: (M) . 55— O =N

N

Ny NH

3-(Chloromethyl}-1H-1,2,4-triazole (70.8mg) [see Bazhenov D.N. et al,
10  Zh. Org. Khim, (1994), 30(5), 791-792 and references cited therein] was added
to a solution of (25)-1-(1 ,3-benzoxazol-2—yl)-AF-[(3S)pyrrolidin-3-y|]-2-
piperidinecarboxamide (91.8mg) [see Example 4], potassium carbonate (31mg)
and sodium iodide (10mg) in acetonitrile (10ml) at 0°C. The reaction mixture
was stirred at room temperature for 18 hours, after which time the solvent was
15 removed under reduced pressure and the residue partitioned between ethyl
acetate and water. The organic layer was separated, dried over magnesium
sulphate and the solvent removed under reduced pressure. The crude product
was purified by column chromatography on silica gel eluting with a solvent
system of 93 : 7 : 1, by volume, dichloromethane : methanol : 0.88 aqueous
20 ammonia solution to afford (25)-1-(1 ,3-benzoxazo|-2-yl)-l\12-[(3S)-1 -(1H-1,2,4-
triazol-3-ylmethyl)pyrrolidin-3-yl]-2-piperidinecarboxamide (12.6mg) as a solid.



1 3 JAN 2003 WO 001 05232 PCT/1B99/01211 75 Precaration 7 tern 2003
But y~3S) - 1- f ( 2- chl or o- 3- ¢l ui nol i ny~met hyl | pyrrolidi n-3-yl car bamat e §30“F'N
~N.,; ~-ONHOH~"NCL N.., / ON Sodiumtriacetoxyborohydride (2.39) vvas
added to a ign of teri- butyl 10 15 20 N

[(38)-pyrrolldﬂ5hts£ -yl ]carbamate (1.0g) [see J. Het. Chem (1@655?9/%},"
15271536] and 2-chl or o- 3- qui nol i necar bal dehyde (1.1 g) [see Ind. J. Chem-
Soc. (1985), 24, 1286-1287] in dichloromethane (20ml). The reaction m xture
was stirred at roomtenperature for 18 hours, after which tinme water (20nl)
was added and the m xture sti rred for a?4f3t|rther 1 hour. The organic |ayer

i ut i on, - af AT {GPCRIEME I L e AR (T A RR el ™ ©

reduced prea$iing, 7.00e(1H, uﬁ)e m&mtd)mamaoum fd)ed my&ml MG, gbr(gﬂamgr aphy
on silica gel eluting with a sol vent system of by vol une, ethyl

acet at e chi®R8f(dFin)t 3.08f2.8Pd7Herm, b&0y1.28 (SH, m)

n ol [S(ZFE%%%%&%&%% PRLba ol oD WOy Cea oD Foplitg 58 2TB . o) >

7.68 {1 H m, 7.55 (1 H m), 5.85 (1 H bs), 422(1H bs), 382(2H '),
2.85(1Hbs)278(1Hrr)265 LH m,-2.50 (1H m, 228 (1H
1.65 (1 H m, 1. 40 (9H, s). MS: 26@@&}6_3 1 3 JAN 2003 WD 00/ d5232
PCT/ | B99/ 012; Rt 67 .

l. - - |-

de 5 N
~N. d o' N HaN. Cl Nw'-"~ Ngﬂgbmgﬁgcgdbbganﬁ@egas was bubbl ed through a
solution of Pert-butyl N 10 15

(3S) - 1-10( 2- chl or o- 3- qui nol i nyl ) met hyl ] pyrrolidin-3-yl carbamate (1.6g) [see
Preparation 7] __in chloroform (20m) until a point of saturation. The
reaction m xtgurezwas stirred at roomtenperat r 18 hours, after which
time the soljvent jwas Henoved under reduced pressure tokafford

(39)-1-[(2-c Mg | ) met hyl ] pyrrolidi 'h chl ori de
(1.5g) as a whij lid| MSBNH262 (M#). Rr : 041 (10 : umne, ethyl
acetate : chl ggof 007 . arations—9-t»0 12 )\ o)

Q" N Q" SN

The title compound was prepared by a similar method to Example 5 from
15 (25)-1-(1 :3-benzoxazol-2-yl)-N*-[(3S)-pyrrolidin-3-yl}-2-piperidinecarboxamide
[see Example 4] and 2-bromoacetamide. The crude product was purified by
column chromatography on silica gel eluting with a solvent gradientof 93:7: 1,
changing to 90 ; 10: 1, by volume, dichloromethane : methanol : 0.88 aqueous
ammonia solution to afford (28)—AF-[(35)-1 -((aminocarbonyl)methyl)pyrrolidin-3-
20  yl]-1-(1,3-benzoxazol-2-yl)-2-piperidinecarboxamide as an oil.



The conpounds of the follow ng tabul ated Preparations (Table 2a) of gge 2%
general formula HON.,,, ~N~X O 1 3 JAN 2003 W O 00l 05232 PCTI 1899003
-77 were prepared by a simlar nmethod to Preparation 7 fromtart butyl N
[(3S) pyrrolidin-3-yl]carbamate [see J. Het. Chem (1990), 27, 1527-1536] -
and the co bé’g}ﬂgzﬁ ing al dehyde or ketone. S Table 2a Prepar atGT4§%9/01211

No. XAnal ytical Data9' HNVR (CDCI3) 8 : 8.82 (1 H, s), 8.15 (1 Hd), 8.10 (1-
H d), 7.65 (1 H t), 7.52 (1 H t),7.40 (1 H, d), 4.90 (1 H nm, 4.20 (1
H bs),\ \4.00 (2H, s), 2.80 (1 H m, 2.65 (1 H, m 2.58 (1 H m, 2.40 (1
H m, 2.23 {1 H m)NL.60 (1 H m, 14431-(9H s) ;328 (MH). R 06(10

7 so(1 1 n R ICEES P64 TP % éu%f? & aﬂﬁ %Oﬁézbs>
> 22 (1 1 (it & B0 (4 B S2q Pug gl 4?5%*69 ‘%“*‘M’%W@” g "

by )/ol urr;e 3&231 Ha¢e$ aOe(EhlI e)cﬁ&Br{ﬁH m)12.76 (NI‘H-IZOI)E W)(\DH( 65 2330-2(20
PCTIBQO 1 11' BN 13) S: 8.85 (1 8.10 (2H,m, 7.80 (1 H,

, g %glg[b”'\}r'} %Q/RO(@HC"% 4.90 (1H( b§'§ 8)4. 18 (1H,( bs;? 3.75 ((2H, s),
2 80 {1 H 2 \3 : , 9H,
45 I\/B{ éa\té?mg nggss( F*o%ﬁ«% fg% f&é’—g&ﬂié @Neop% yr?&ui(-és H72Bhas i) (
acet at echl oroform. 12M5 : 342 (MH). CHRf : 0.5 (10 : 1, by vol une,

chl or of or met hanol ). N(Synt hesi s, 1934, 3,245 1 Footnote 1. Starting
material preparation. 5 Preparation ! The corrpounds of the

foll ow ng tabu 2 ) H simlar
met hod to Pree'q2 5 T T espond [ Sea b ee Tabl e
2a]. 10 3 JAN Z003 V\D 0(11 azeIFQ- ahﬂlnecarboxamlde
H H
N Nl,l‘ N N’Il
O o :
A0 . Ao
@) N O N
NH,
15

The title compound was prepared by a similar method to Example 5 from (2S)-
1-(1 ,3-benzoxazol-2-yl)-N2-[(3S)-pyrrolidin-3-yl]—2-piperidinecarboxamide [see
Example 4] and 3-chloromethylbenzamide [Biorg. Med. Chem. 1998, 6, 721-
20  734]. The crude product was purified by column chromatography on silica gel
eluting with a solvent gradient of 98:1.75:0.25 changing to 93:7;!, then 90:10:1,
by volume, dichloromethane : methanol : 0.88 aqueous ammonia solution to
afford (25)-N>-{(39)-1 -[3-(aminocarbonylymethylphenyl]pyrrolidin-3-yf}-1-(1,3-
benzoxazol-2-yl)-2-piperidinecarboxamide as an off-white solid.

NMR (CDCly) d : 7.80 (2H, m), 7.30 (4H, m), 7.20 (1H, m), 7.05 (1H, m), 6.70
(2H, bm), 5.50 (1H, bs), 4.85 (1H, s), 4.45 (1H, s), 4.25 (1H, d), 3.60 (2H, s),



PCT/ 1 B99/ 01211 Preparation Starting Product Analytical Data No. nmat ﬁl

Pre . No. 91 ~ M5 : 229 (MH). H2ZN'"'"'" ~ N _ ~N 14 10 M5 ; 228 ( §.A&@U3
Ni ~ 15 11 H*N,,,) N M5 : 228 (MH#). Rf : 0.1 (10 : 1) by \ vol une, ethyl
acetate chixgr@fostar) . 16 12 CH3 ~ M5 : 242 (M#). Rf : 0.1 ( pkGnpode1zPy

HZN "' ~N vol unme, chloroform nethanol). ~N 1 3 JAN 2003 WO 001 05232
PCT/ 1 B99/ 01211 -80 Preparation 17 to 23 The conpounds of the follow ng .
tabul ated Preparations (Table 3a) of the general fornula 5 XA O~"""~ N \\
O O were prepared by a simlar nmethod tg.Exanple 1 fromtent butyl N [{3S~
pyrrolidin-3-yl]carbamate [see J. Het. em (1990), 27, 1527-1536] and the
cor respondBrpED CiM, It ><zzl75 wepl 2Tabza~1?ra arm) neE idPp. D (ANg) y1 50 .

Dat al7' H NVR (g?)*b 4 C( n@) { ? b )?QQ%B'%?'{{ Egaimss 7.82
(1 H d), BHsM H, rr) 7. 60 (1 H) rr) 4 80 (1 H bs), N \4.20-3.90 (3H, m,
3.80 (2H m, 2.20(1 H mM, 1.90 (1 H n), 1.40 (9H, s).M5 : 342

(MH). 18 HNWVR (m xture of rotaners) (CDC13) s8.20 (1 H m, 8.10 (2H, m,
7.70 (3%) mnawsw Eéuhdro,,sm450H36@a , 8615.4, 02240, 00240 réuirel- @5~ 1. 25
(9H, s). ~NRf : 0.70 (20 : by vol une,

chl or of or nﬁét%ﬁbl@5§JN AR4Bhem Soc. 1932 54, 4732 ' 1 3 JAN 2003 WO
00/ 05232 -81 PCT/1B99/01211 19

MS: 448 (MH™).

10 Example 14
(25)-N?-[(3S)-1-(aminocarbonylethyl)pyrrolidin-3-yl]-1-(1.3-benzoxazol-2-yi)-2-

piperidinecarboxamide

H H
N NI,I“ N N”l“
Y O T O

N NH

Z,
o

15

Acrylamide (11.6mg) was added to a solution of (25)-1-(1,3-benzoxazol-
2-y|)-l\12-[(3S)-pyrrolidin-3-yl]—2—piperidinecarboxamide (51.6mgq) [see Example
4] in diethyl ether (3ml). The reaction mixture was refluxed for 18 hours, after
20 which time the ethereal layer was diluted with water. The aqueous layer was
separated and then extracted with ethyl acetate. The combined organic layers
were dried over magnesium sulphate and the solvent removed under reduced
pressure. The



\ [/ CH3" H-NWR (m xture of rotaners) (CDC13) 8 8.20 (1 H m, 8.00 (1 H,
m, 7.70 (1 H m, 7.52 (1 H m, 7.30 (1 H n), 4.80 (1 H bs), 4.03 JARH00],
s), 4.40-2.60 (5H m, 2.20 (1 H mM, 1.90 (1 H m, 1.42-1.40 (9H, ss). M5
o 371 { My »0.8 (20 : 1, by volune, chloroform nethan ; -
(m xture T rdg{"gﬁers) (CDC13) b8.05 (3H, m), 7.78 (1 H, d),q?%‘%?&/?%%“?m
~m, 7.00 (1 H m, 4.82-4.65 (1 H, bsbhs), ~ ~~H,4.30-4. 10 {1 H, bsbs), 3.82-
(3H, s), 4.10-3.60(2H, n), 3.50-3.00 (2H, , 2.40-1.80 (2H, nm), 1.40-1.20
(9H, ss).M5 : 448 (MH). : 0.75 (10 : é by vol une, chl or of or nmret hanol
.21' HNWVR (m xture of rotarrers) (CDC13)'4 7.70 (1 H bs), 7.50 (2H, m, 7.19
(1 H m,6. i i80- 3: 60
(a3 S PISgCSlyes BUTEA it ofibingtodidphy oh lfed 5 e Ctpa ik
1.42-1.35 (@H, ss).M5: 325 (MH).Rf : 0.4 (10 : 1, by vol une,

s TR B 37408 oGRS SO o B e 23 e
(mxturg ofmp@ ﬁBPré)BB(éEB‘EJoﬁ% a%%n%g eéé?lh'hoﬁlo aﬁoRiS(éé) llf [@)SS%S .50 (1 H

m,7.18° (1 H n), 5.40-5: 20 30- 4. 10 3.90- 3. 10
(5H, m, 2.(asnndcagordethyhpyrrdlidie-3itylB0- ({lﬁ-besac)xavsl?_saﬁﬁz (M—|+) / HN

N{ Hel v. Chim ta, 1 ) 618 ~- Foot Starting materi al
pr epar at i orP'P %"@P%‘fﬂg ?Wﬁ@é @%'%’89?333 fEW&%‘S&H@E’ of the follow ng
tabul ated Preparations {Table 3b) were prepared by a simlar nethod to

Preparation 8 fromthe corresponding t-butyl 10 carbamate (see Table 3a].
1 3 JAN ZOGH-WFR)(IDD%ZB -R307T8H| d),3630 (1H, m), 7.20 (1H, m), 7.10 (1H, t), 6.70

10 (1H, bs), 5.10 (1H, bs), 4.90 (1H, s), 4.45 (1H, m), 4.25 (1H, d), 3.20 (1H, 1),
2.85 (1H, m), 2.75-2.60 (4H, m), 2.40-2.20 (5H, m), 1.80-1.55 (6H, m).
MS : 386 (MH*).

Example 15
-bromo-1,3-benzoxazol-2-yl)-2-

15 (25)-

piperidinecarboxamide
OH OYN,,
N
)\ O )\
Ny Ny

Br Br




PCT/ 1 B99/ 01211 PreparationStarti ngProduct Anal yti cal DataNo.material Pr

No. 24170V : 242 (MHO). HN'' ~Rf : 0,1 ( 10 : 1, by' ~ N ~ vol ume,13eJAN2003
chl orof ormf met hanol ). N2518 Gs 1 H) H4N.,,) NN |IRf 03 (20M, bY vol une,

chl or of or t ).~Ni 26190 M5 : 272 (M#).g N..,,R-; O. otk DY2 -
“Nvol ure, ¢ < SN hanol ). 2720~~CH3NG : 348 (W).&?hg%lfﬁlo :

1, byovol une, chloroform~N~.,, N-nethanol).l~"~N 1 3 JAN 2003 WO :
00/ 05232 -84 PCT/1B99/0121 | 28 21 O~ M5 : 3256 (M#). N~ ~, ~ R : 0.1
(10 : 1, by N ~ volune, chloroformnethanol). ~N N 29 22 O~ M5 : 276

(M#). R:0.12 (10:1, by HZN''" ~N vorI , chlorof orm nmet hanol). ~N C1 30
23 O M5 :

231 ( W‘é)title%bédno\ Wab p?gpére“d'%y a similar method to Example 1 from

(25)-1-(6-bromo-1,3-benzoxazol-2-yl)-2-piperidinecarboxylic [see Preparation 6]

and (3R)-1-benzyipyrrolidin-3-ylamine. The crude product was purified by

S column

chromatography on silica gel eluting with a solvent gradient of 50 : 50 : 1
changing to 40 : 60 : 1, by volume, hexane : ethyl acetate : triethylamine. The
product was further purified by recrystallisation from isopropyl acetate to afford
(2 S)-Nz-[(BS)-1 -benzylpyrrolidin-3-yl}-1-(6-bromo-1,3-benzoxazol-2-yl)-2-

10  piperidinecarboxamide as an oil.

'"H-NMR (CDCls) § : 7.40 (1H, s), 7.30 (1H, d), 7.20 (6H, m), 6.60 (1H, d), 4.80
(1H, s), 4.40 (1H, bs), 4.20 (1H, d), 3.55 (2H, s), 3.20 (1H, t), 2.80 (1H, 1), 2.55
(2H, m), 2.40-2.20 (3H, m), 1.80-1.50 (6H, m).

15  Analysis : Found C, 59.54; H, 5.58; N, 11.54; Ca4H27N4O2Br requires C, 59.63;
H, 5.63; N, 11.59%.

Examples 16 to 20
20 The compounds of the following tabulated Examples (Table 2) of the

general formula :

H

1\

(Y O
o)

NN

o



3 JAN 2003 WO 001 05232 -85 Preparation 31 tent Butyl
(f(2S5)-1-(1, 3-benzoxazol - 2-yl)-2 13 JAN 2003.
[ per| d| nyI | car bonl | am no) pi peri di necarboxDate 5 PCTI I B99101211 H OH N N N

O - O N O The title conpound was prepared by r. et hod
to Exanpl € Lo 10 15 (2S)-1-( “pHilob 1]

1, 3-benzoxazol - 2-yl ) - 2- pi peri di necarboxylic acid [see Preparation 3] and -
tert butyl 4-am no-1 (2H}-pi peridinecarboxyl ate [see Takatani, Mineo et al,
WO 9740051 ]. The crude product was purified by col um chromatography on

silica gel eluting wth a solvent gradiefi- of 2 : 1 : 0 changing to 0 : 95

-5, b | h : h\ h | fford b | -

a- (1 (25 * T WOrE presarEa . o e PSRGt o FxBAG dishiof BXERRo et Adi mecar bo
>7<y|28t {elaSH %aYHNtkeaﬁw%ﬁ’t of 4@&@M%§}ldﬁe)wgs é%o(dséd m'ﬂue a?nlag c()ﬂ:gl)l*‘l'wlg m,
4.00 (3H, rfn)om 329)91 ((1 3|—bem3<)xa2092 Y0225 plp}andmewb(oxwd; ardyi [s&e memeﬁ&n;lomr)

"6 s o1 5. o and (he chist Sp0RRng Ak GRa P nerhuerh a0F do8) 1R prapie Fof ™ 29%°

PCT/ 1 B99101211 Preparation 32
nmet hvl ~henyl ) sul f onyl | oxypyrrolidi ne-1-carboxviate 5 HO; NO O 'v OON 1
0 0 Methyl 4-nmethyl-1-benzenesul f onat efaledy), tri phenyl phosphi ne (1.129)

1
4-
p

10 Example | Starting Z Analytical Data
No. material
Prep. No
16 8 "H-NMR (CDCls) & : 8.09 (1H, s), 7.96

(1H, d), 7.67 (2H, m), 7.49 (1H, m),
7.31 (1H, d), 7.22 (1H, m), 7.12 (1H,
m), 6.98 (1H, m), 6.80 (1H, bs), 4.88
Cl N (1H, s), 4.42 (1H, bs), 4.25 (1H, d),
3.80 (2H, s), 3.20 (1H, t), 2.95 (1H,
bs), 2.80-2.60 (2H, m), 2.50-2.20 (3H,
m), 1.80-1.50 (6H, m).

MS : 490 (MH").

R : 0.6 (ethyl acetate).

17 13 "H-NMR (CDCls) & : 8.70 (1H, s), 8.10
(2H, m), 7.55 (1H, m), 7.40-7.30 (2H,
m), 7.22 (1H, m), 7.15 (1H, m), 7.05
(1H, m), 6.77 (1H, m), 4.85 (1H, s),
4.42 (1H, bs), 4.20 (1H, d), 3.95 (2H,
s), 3.15 (1H, m), 2.80 (1H, m), 2.58
(2H, m), 2.40-2.20 (3H, m), 1.80-1.40
(6H, m).

MS : 456 (MH").

R¢: 0.55 (10 : 1, by volume,
chloroform : methanol).

Z—

A/




15 20 and

di et hyl

azodi car boxyl ate (0.68ml) were added sequentially

solution of tert butyl
(2S, 4R) - 2- [(benzyl oxy) met hyl ] - 4- hydr oxy- 1- pyrrolidi ne-1-carboxylate (1.1 g)

[ see Takan
1527-1528] % ?r y

ni t rogen.
hour s,

hi, et al,

t

J.

magnesi um sul

Chem Soc.
etrahydrofuran (10nl) at 10C under a at nosp
The reaction mxture was then stirred at
after which tinme the solvent was renpved under
the residue partitioned between et hyl
was separated, dried over

tate and water.
jate and the sol vent

Chem Conmun. (19

(118393012%1
ere 0
roomtenperature for
reduced pressure

renoved un

£9 3N 100

48
and

The organic | ayer

der

reduced pressure. The crud oroduct;mas purified by columm chromatography
on silicalgel1&I utli ng i t h D?H{NMBB(CD%) 5hyg. @@(wm) 'ﬁﬁ%ane :
ethyl acetate to gfford thg m @), FOrDYTHeSS 7 1H, M JIAN
2003 WD 0p1 05232 RCT/ 1 B99/ ( w)mgs 7.46-(8A_ 3@) 1H7 30
(7H, m, 5.05 (1 H, m, 4.5 Dn{ -}S
(2H, m, 2.50 (3H,| s), 2.4( #EDSPQ 504%%@4 .
Preparati pn 33 ter|f Butyl
(2S. 4R) - 4] azi do- 2-|f f benzy! g nf‘l%?ég«%; %%g; ﬁﬁ%@o "g ||
C Ns. N -{O O Sodijum azi de zéty
(2S, 4S)-2| 15 20 [ (|benzyl oxy 4%%94%@5&%‘15@ 1.80-1.50 (6H,
| f onyl ] oxypyrrolidi ne-1-car|boxy jM[ see Pr epar ation 32] in ethpgnol
(20mL) and di met hyl f ormanmi de (5ni). The reM3 1 486rtMHTre was heated to BOC
for 4 houfs, after| which tijne the cool ed Rxt Orde(2@s 1phy volune ethldrefonmen
di ethyl ether and jwater. The organic |aye wmhaﬁow at ed and t he aqueous
extracted|[tw ¢g¢ W[th dset hyl w{her, the CJ"W'N ] S TG (TH S 819 ed
over magnési um suljphate and the egug HE ure The
resi due was azeotrjoped w th di chl gronet han ;W( (ﬁ% g
(2S, 4R) - 4{azi do- 2[|( benzyl oxfy) net Tg*‘o?gﬁ r%% "F\?m %f&j%zg% as an
oil. 18 JAN 2003 WO 00/ §5232(P 7. 30
(5H, m), 4.50 (2H,|s), 4.20-4.08 (2 é“'lfod)344@2 *Fl+S)n)45021it L H|m,
2.15 (1 H{ m), 1.45 (9H, m|. M&: 4.22 el S TDREM), 120
y2S. 4R) - 4{am no- 2-fj , (. benzyl oxy) ml Qd!Chéﬂ'i, roxrd oY1 Ht Eﬂ),l\357 \l- 1
~0o0 \'0 (1H, m), 2.40-2.20 (3H, m), 1.80-1.40

(6H, m).

MS : 456 (MH").

R¢: 0.55 (10 : 1, by volume,

chioroform : methanol).

20 16 CH 'H-NMR (CDClg) & : 8.80 (1H, m),
3 8.30-8.15 (1H, m), 8.10 (1H, m), 7.70-
7,50 (1H, m), 7.50-7.10 (4H, m), 7.00
X (1H, m), 7.00-6.70 (1H, m), 4.90 (1H,
m), 4.45 (1H, m), 4.25 (1H, m), 3.95
N7 (1H, m), 3.20 (1H, m), 3.10-2.70 (1H,

m), 2.65 (1H, m), 2.60-2.10 (4H, m),
1.80-1.40 (6H, m), 1.40 (3H, m).

MS : 470 (MHY).

Ri: 0.4 (20 : 1, by volume, chloroform
: methanol).




t to 15 HZN N~ 1 0 o' ~o | Tri phenyl phosphi ne (421 ng) was added to a|3JAN2M3
solution of tert-butyl ,
(2S, 4R) - 4azi do- 2- [ (benzyl oxy) net hyl ] pyrrol i di ne-1-car boxyl ate (455ng) [see
Prepar at i dry tetrahydrofuran (10nl). The reaction m xture was -
t hen stlrr 8%§h§?? the evolution of nitrogen gas had ceased}xﬁﬂpgymzn
(0.036m.) was added) the m xture was then stirred for a further 72 hours.-
The sol vent was then renoved under reduced pressure and the residue was
di ssolved in diethyl ether and hexane added until the m xture becane
cl oudy. The supernatant |iquid was sepaﬁ@ted and the sol vent renoved under
reduced pressure. The crude produ |f gd by col umm chr omat ogr aphy
on silica gel eluting with a solv 20 90 : 10, by vol une,
di chl or onet haneTh r@wwm«dg 6f el Rlldir) aplietdd E&&ﬁarﬂé’é Qﬂables ) of the
am no- 2- [(benzyloxy)nethy pyrrolidi ne-"1- carboxyl ate (225ng) as a
col our | essgengral formwaJAN 2003 WO 00/ 05232 PCT/1899/01211 89 ' H NMR
(CDCng : 7.30 (5H, m, 4.55 (2H, s), 4.10 (1 H m), 3.70-3.40 (4H m,
3.10 (1 m, 2225 (1 H mM, 1.80 (1 H mM, 1.50 (9H m. Ms: 307 (MH). 5
Preparatlon 35 10 HO~,,, NH HO~3R) -1-{2-Pyridin |I~yl~piperidinol ONH ~
wHO,,, NN (3R -3-Piperidin hydlr ochl ori de (10.0g) and triethyl am ne
(10.13ml) in 15 20 dry 1, 2-di e {350nﬂ)(yere stirred for 15
m nutes at 50C. 2-Pyridine car and gl acial acetic acid
(4.16m) were added and the rea;i%on 'xt d for 1.5 hours at

00

reflux. Sodiumtriacetoxyboroh ded34.6 was tfhen added portionw se
and the resulting mxture was Y d to roomtenperature and stirred for a
further 1 hour. Water (350nl) and {1 M aqueous sodi um hydroxi de sol ution

were then added until the m xt was pH 2. The organic | ayer was separated
and the aqueous extracted wt /roforn] t he conbi ned organic | ayers were
dri ed over magnesi um sul phat e

JAN 2003. WD 00l 05232 PCT/ 1B99/ 01211 O-
, and the solvent was renoved under reduced pressure. The crude product was
purified by colum chromatography on silica gel eluting with a sol vent

system of \erg prepared by a similar method to Example 1, excepting that a catalytic
amount of 4-diethylaminopyridine was also used in the amide coupling, from
10 (25)-1-(1,3-benzoxazol-2-y!)-2-piperidinecarboxylic acid [see Preparation 3} and
the corresponding amine [see Preparations 24 to 30 (Table 3b)].



95 : 5, by volune, chloroform: nethanol to afford

(3R)-1-(2-pyridinyl rrethyl)-3 5 10 piperidinol (8.10g) as a brown oi 11,3 JAN 2003
H NWR (CDC13) 8 : 8.55-8.50 (1 H m, 7.65-7.60 (1 H m, 7.30-7.25 (1 H,
m, 7.15-7 éQoﬂ)é-'BE' m, 3.85-3.75 (1 H m) 3.60 (2H, s), Pé?/l 91,921 1H -
bs)) 2602 50 1 H m, 2.50-2.40 (2H, bs), 2.40-2.25 ( , 0170
(1 H m, 1 701 60 (1 H, m) 1,60-1.40 (2H m, Rf: 0.26 (95. by vol ure,
chl oroform: methanol). Preparation 36 Benzyl (2S.48

- 4- h~dr oxy- 2- (ahenoxynet hyl ~, pyrrol i di [lgf_l-car boxvl ate 15 HO ~~OH N ~ O-O
HO O N 1 O-O Benzyl

(2S, 4R) - 4- hydr oxy- 2- ( hydr oxynet hyl ) pyra@kisli ne- 1- car boxyl ate 20 (2. 0g) [see
Ceul enans_et _al em Fur. J.  (1997)7 3(T2)) 1997-2010] was added to a

sol uti on joExphpel| (Startiny, [tri phenyIthosphl ne| (2.51 §palytidal data

di et hyl azjodi tNo boXy| miagerfdl. 31 m ) in dry tetraphydrofuran (40ml). The
reaction m'xture viaPrabl Noed at room tenperature for 20 hours after which

time the JAN 20084 WO QUT 05232 PQI7T TBIY7 Wﬂi femgved
under redtce pregsure and tlhe residuel was disp %ég Por ofform

The organj c solutijon was waghed with 15% aqueo g | ut}i on,
then brine, dried|over nagngsi um sul pte and \?’ der
reduced pressure. {The crude |product uurlfl graphy
on silica gel eluting with g sol ventl! sysfem of (ﬂH nIv @xand :
ethyl acefate to dfford bengzyl 3.05 (5H, m) 230 1. 80 (2H
(2S, 4R) - 4+ hydr oxy-|2( phenoxynet hyl ol i di ne- Lmyat.BOxHALBH(B)69g) as |a
clear oil} 1 HNWR (CDC13) § : 7.4Q. 2720 (7H, pMS 7470 GMBO).(1 H m,
6.85-6. 75 (2H, d),| 5.20-5.0(4 (3H, m, 4.80 (1 HR,s0.4(4030-3 K}@M,ﬁé—i rr)

3.75-3.60}{ (3H, m,} 2.30-2.1 (1 H m, 2.10-2. DQhI{)Fof m”}net nol? 1 by
vol une, hexarss™ Lllyl cet TP T T

(3R. 55) - 5} ( Ph%noxynet hys) pyr I-ital\n&/l@ (FD?E ture %88
Hue/ o ers)

(3H, m), 7.50 (4H, m) 740-
7.00 (4H, m), 5.00-4.80 (1H,
ss), 4.65-4.35 (1H, m), 4.35-
4.00 (2H, m), 4.00-3.40 (2H,
m), 3.40-3.00 (2H, m), 2.40-
2.00 (2H, m), 2.00-1.40 (6H,
m).

MS : 546 (MH™).

Rs: 0.62 (20 : 1, by volume,
chloroform : methanol)

23 26 "H-NMR (CDCls) (mixture of
rotamers) & : 8.20 (1H, m), 8.00
N (1H, m), 7.80-7.40 (2H, m),
| 7.40-6.90 (5H, m), 4.90 (1H,
/ o m), 4.70-4.40 (1H, m), 4.30-

| 3.60 (5H, m), 4.10-4.05 (3H, s),
CH, 3.40-3.10 (1H, m), 2.40-2.10
(2H, m), 1.90 (1H, m), 1.80-
1.40 (6H, m).

MS : 500 (MH™).

R¢: 0.8 (20 : 1, by volume,
chloroform : methanol).




10% w/ w Pal | adi um on carbon (0.05g) was added to a sol ution of benzy1
(2S, 4R) - 4- hydr oxy- 2- (phenoxymet hyl ) pyrrol i di ne- 1- car boxyl ate (0. 259) HMEZUW
Preparation 36] and 5M aqueous ammoni um formate (1.45nml) in met hanol '
(20nt) . W6 022003, WO 001 05232 PCT/1B99/ 01211 -92 The r gctl on mxtu
was heated under teflux for 3 days, after which time the 5 15C1%8 S?”@’é&‘tlon
was filtered through celite and the solvent renoved under reduced pressure.
The crude product was purified by colum chronat ography on silica gel
eluting with a solvent systemof 90 : 10 : 0.5, by volune, chloroform

met hanol : 0.88 aqueous ammoni a sol uti o®2to -af ford

(3R, 5S) - 5(phenoxynet hyl ) pyrrol idi ne-3-of (0.259) as a brown oil. ' H-NI\/R_
(CDC13) b |: 7284-7j20 (@M, t), 6.91-6.85 (1 H, t‘)—{, ng@o@d@ tmkturdb
4.784.71 (|1 H m, |3.80-3.68 3.64-3. 3% id Iq ) 1 H,
dd), 3.263.19 (1 Hf m, 3.19¢ 3.( % éﬁ_‘ 4
(1 H ddd), 1.701.60 (1 H, d . MS: 194( ).

13R, 5S) - 5-|( Phenoxyiret hyl ) - 1- iy T i %') 499&6% Ho O
NI N 20 The title|conpound Was S é‘dsQ&”F"r aratfi on
35 from (3R 5S) - 5- ( phenoxyne \py i ne- 3- ﬁe@o @'ép@r)a@ﬁ@r( B)and
4 1 3 JAN 2003 00/ 05232 | B991 01211 - 93 1%5@1%;@6»(&8@331@% The
crude product was purified by colum chronat ogydBhly nyn2si0-2490 &, mj,ut i ng
wi th a soljvent systfem of 95 5, by vol une, chljlar.8d-ar40 (emen-i)anol to afflord
(38,58)-5-(phenoxy thyl)-1-(4 5 pyridinyl net hyingys7e M#H e-3-ol as a
white solild H NMR (CDCIs)| 8 : 8.45-8.40 (2H, 741 :
6.90-6.80 |(1 H_m/| 6.80-6.7p (2H m), 4.73-4. e»ﬁﬁgﬁz m;/efﬁ,%@ft"‘a%?(l
d), 3. 73-L.bb2§J. HI” Ud)ag 3. 5p- 3- S0 (T H—dd);
(2H d), 4.8773.80](1 K" m),| 10 2.53-2,46 (1 H, 2"
2.12-2.03(1 H n{ Rotation|: [0]25 -}-12.50 me
285 (MH+).

H

H,
% )a(gn%t re;_pfn) 13
r@g cHi-69 619 B§). D N:
755 7.40 (2H, m), 7.40- 95

(6H, m), 6. 90 (1H, s), 4.90-4.72
(1H, ss), 4.65-4.30 (1H, m),
4.20 (1H, m), 4.10-3.40 (6H,
m), 3.30-2.80 (3H, m), 2.40-
2.00 (8H, m), 2.00-1.40 (11H,
m).

MS : 553 (MH™).

Ri: 0.62 (20 : 1, by volume,
chloroform : methanol).

26 29 'H-NMR (CDCls) (mixture of
rotamers) 6 : 8.05 (1H, m), 7.75
(2H, m), 7.50 (1H, m), 7.40-
7.10 (4H, m), 7.00 (1H, m),
4.90-4.72 (1H, ss), 4.55-4.35
(1H, mm), 4.20-2.80 (6H, m),
2.40-2.00 (2H, m), 2.00-1.40
(6H, m).

MS : 504 (MH™).

Rs: 0.4 (20 : 1, by volume,
chloroform : methanol).

f

A/

Cl




15 Preparation 39 (3R)-1-f(2-Fl uoro-4-pyridinyl)nmeth |~~1-3-pi eridinol
HO-,, Br HO+ J HO -i HNF J F 20 (3R)-3-hydroxypiperidi ne hydr ochi3atANdi80
(0.188g) was added to a solution of 4-(brononethyl)-2-fluoropyridine

(0.269) | r et al, WD 9622978] and pot assi um car bon in-
acet oni trﬁ’%“ﬁ{% The reacti on m xture was 1 3 SAN 20 g%é?%%?’gSZSZ
PCT/ 1 B99/ 01211 - 94 refI uxed for 5 days, after which tine the solvent was -
renoved under reduced pressure and the residue partitioned between

di chl oronet hane and water. The organic Iayer was separated and the aqueous
was adjusted to pH 12 and the 5 product S3xtracted with dichl oromet hane. The
conbi ned organic layers were dried over nagnesi um sul phate and the sol vent
renoved uhder2# edyced Cmess(lre. The crude produti-NMRB (BDCTH) aixture obl unn

chromat ogf aphy on|silica gef eluting wWth a sqlpeithefs) e8108f (186 s), 280DY
vol unme, chloroform: methanpl to affor(d 7.00 (9 0-4.00 3H

(3R)-1-[(2-f|uoro-4-pyridinyl)methyl] B- pi peri 04030%6
yellowoi|. H-Ng’R(CDClS) 8 . 7.97-7%96 (1 I- A @ﬂ?ﬁo
5.80 (1 H s), 3.10-3.60 (1{H, m). 3 .36( r(? n

2.55-2.45| (1 H, d)], 2.35-2.20 2.20-|20 2H d 1 70-1. 60 (PH)
d), 1.50-11.35 (1 H, , 1.35-1.2 T m . 15 Me . Preparatipn
40 tent Butyl N f~3S|-1-f3-pyridinylm hyl ) pyr|rBi |Ql5r(19 yLIQVa\rQi@m@te OF H
OO.; NP+ ~---~ONHI + N ; 1 3 JAN cldodform : methanol).

H

0

Example 28
5 (25)-N*-(1-diphenylmethyl-3-azetidinyl)-1-(1,3-benzoxazol-2-yl)-2-

piperidinecarboxamide

H

OH N
! Q@
N

O

10 The title compound was prepared by a similar method to Example 1 from
(28)-1-(1,3-benzoxazol-2-yl)-2-piperidinecarboxylic acid [see Preparation 3] and
1-benzhydryl-3-azetanamine [see J. Med. Chem. (1977), 21(1), 78-82]. The
crude product was purified by column chromatography on silica gel eluting with
a solvent gradient of 80 : 20 changing to 60 : 40, then 50 : 50, by volume,

15 hexane : ethyl acetate to afford (25)-N?-(1-diphenylmethyl-3-azetidinyl)-1-(1,3-
benzoxazol-2-yl)-2-piperidinecarboxamide as a white foam.



W O 001 05232 PCT/ 1B99I 01211 -95 The title conpound was prepared by a

simlar method to Preparation 7 fromtern butyl 13 JAN 2003,
N[(3S)-1- pyrrolidi ne-3-yl]carbanate (see J. Het. Chem, 1990, 27,

1286- 1287) ? 3’5 yr| di necar boxal dehyde to afford tent butyI &Léxbsﬁ(ﬁ T (35
pyri di nyi ne hyP pyrrolidine-3-yl]carbamate which was used i mmediately for
Preparation 41. Preparation 41 ~3S -1-(3-Pyridinvlnmeth~ rrolidine-3-am ne:
10 HHZN ~N N~ NwWN N~/ The title conmpound was prepared by a simlar
method to Preparation 8 from Pert butyl N

[ (3S)-1-(3-pyridinyl methyl)-1-pyrrolidi-B8=3-yl ] carbamate [see 15

Pr epar atl dg o 0 r -
pyri di nyl ﬁ& g@ﬂ)réo]?)% 22'%365#(1{?;}?56 stf ﬁgé%% 'J'RAS§15 ?5’ ('})441)10 13

JAN 2003. lm@ﬂ-iP@w @9@1}91§)114 596111 ep a4 261 (A, 4% AEQDgiH s), 350

(25)-1-(1, - benzot hi azol - -2-t~ erl di necarbox Ilrate

1~ S O- --@HD, 8§29 0, tih2 (1, cmb 75t hifagy 8.35508hn) \ﬂ/a@@éei@e(@l'to a

suspen%l on@gf et hyl (2S)-2-piperidinecarboxylate (471 mg) [J. A C. S. (1993},

115(22), '5-9938], 10 triethylam ne hydrochl ori de (414ng) and copper

powder (38RBalyia Bdmc( 5319)4 Hr4B8eRCH i 979, 10,%HANE 0488, 33eHL O x&LiferC 28

hours, after which tine eth acet at e (zoml) was added to the cool ed

m xture an@3¥heHsB154Nf11.8 ?/ced of f. The organic |ayer was washed with

wat er, dried over magnesi um sul phate and the sol vent renoved under reduced

pressure to afford ethyl (2S}-1-(1, 3-benzothiazol-2-yl) 15

2- pi peridi necarboxyl ate (705ng) as eExdmMm gag)l id iHNW (CDC13) 8 : 7.58

(1 H d}, 750{1Hd) 7.20(1Ht . (1Ht)510(1H,d)

(2H ql) 3. 6h LB-Bgn 20l-24v1 )i l3zazet D HOXE
1.60 {1 H m, 140(1H n)) 120(3H t).

20% w/w Palladium hydroxide on carbon (31mg) was added to a solution
15  of (25)-N*-(1-benzhydryl-3-azetanyl)-1-(1,3-benzoxazol-2-yl)-2-
piperidinecarboxamide (120mg) [see Example 28] in ethanol (5ml). The
reaction mixture was hydrogenated for 18 hours at 414kPa (60 p.s.i.), after
which time additional 20% w/w palladium hydroxide on carbon (32mg) was
added and the mixture hydrogenated for a further 72 hours. The catalyst was
20 then filtered off and washed with ethanol and the solvent was removed under
reduced pressure. The crude product was purified by column chromatography
on silica gel eluting with a solvent gradient of 100 : 0 changing to 90 : 10, by
volume, dichloromethane : methanol in 2% increments, to afford (2S)-1-(1,3-
benzoxazol-2-yl)-N-(1-ethyl-3-azetanyl)-2-piperidinecarboxamide (37.1mg) as
25 afoam.



20 MS: 291 (M}, 13 JAN 2003 WO 00/0S232 _97_ Preparation 43

PCT/ 1899/01211 (2S)-1- (1, 3-Benzot hi azol - 2-yl ) - 2- pi peri di necar boxVl i 4 JagANB
IvVJ ~OH ~"~(N --~ ~ ON S The title conpound was prepared by a simlar

nmet hod to Riegsadai on 3 10 from et hyl PCT/IB99/0121 1
(2S)-1-(1, 3-benzot hi azol - 2-yl ) -2-pi peri di necarboxyl ate [see Preparation 42]
and 1 N aqueous |ithium hydroxide solution. The crude product was purified -
by col unm chromat ography on silica gel eluting with a saivent system of 10

: 1, by volune, dichloronethane : netha to afford

(2S)-1-(1, 3benzot hi azol - 2-yl ) - 2- pi peri di'h€car boxylic acid as a solid. '
H NVR { CDCT i/ 1H,-
ASARNS 503&@&1%&39@3 16228 4@A1H 407, Qéé"l"H ) 7@09@5{ 3&12'7* 0%4 399é1 AR
2003 WO 00/(0b23, 436H/(Ii8991)042‘51 1I-981) B’r?ép(&f’att) cmama H (BH, m) 260 (2H, q),

572 o' o 248 Py il G 68 Bk 108 @ Hhouna was or opar ed E‘tyeacii T lar

met hod ti f 2 i nd.
Chem Sgc. '?( |§) %?1862%6559?8 gggﬁgnwdofefﬁ% é‘@%ﬂ‘@%uﬁﬂsgﬁ necar é'&éﬂ/l ate

(471 o) [ﬁ,eSQLBA B, 674( 109B34.94%15(22), 9925-9938] to afford ethyl
(28) 1-( = - benzot hi azol - 2-yl ) - 2pi peri di necar boxyl ate as a solid.
" H NVR (CD@?% 5@9&\7@@5 (1 H s), 7.40 (1 H d), 7.15 (1 H d), 5.05 (1 H,
d, 4.15 15 (2H) q), 3.65 (1 H m, 3.45 (1 H mM, 2.22 (1 H m, 1.80 (2H,
m, 1.60 (1 H mM, 1.35 (1 H mM, 1.15 (3H, t). M5 325 (MH).

Example 30

10 (25)-1-(1.3-Benzoxazol-2-y1)-AP-(1-benzyl-3-piperidiny)-2-
piperidinecarboxamide

H
OH N
S

o
Z
O

15 The title compound was prepared by a similar method to Example 1 from
(25)-1-(1,3-benzoxazol-2-yl)-2-piperidinecarboxylic acid [see Preparation 3] and
1-benzyl-3-piperidinylamine [see J. Med. Chem. (1980}, 23(8), 848-851]. The
crude product was purified by column chromatography on silica gel eluting with
a solvent gradient of 90 : 10 changing to 40 : 60, by volume, hexane : ethyl

20 acetate in 10% increments, to afford (25)-1-(1,3-benzoxazol-2-yl)-NP-(1-benzyl-
3-piperidinyl)hexahydro-2- pyridinecarboxamide as a yellow gum.



1 3 JAN 2003 WO 00105232 PCT/1B99/01211 Preparation 45
~2S) - 1- (6- Chl or 0- 1. 3- benzot hi azol - 2-yl ) - 2- ai peri di necarbox |i~C aci d & JAOH0]

NONSC ~C]—IN ~ ONSCl1l The title conpound was prepared bya3|mlar
met hod to ion 3 10 15 from et hyl
(2S)-1-(6- gfh , 3-benzot hi azol - 2-yl) - 2- pi peri di necar boxylpgtTQBf%@&”

Prepar ati on 44] and 1 N aqueous |ithium hydroxide solution to afford

(2S)-1-{6 chloro-1, 3-benzot hi azol - 2-yl) - 2-pi peri di necarboxylic acid as a
solid. " HNW (DVMSO-ds) 8 : 780(1H s) 7.70 (1 H d), 7.30 (1 H, d),
5.fi0 (1 H bs), 4.75 (1 H bs), 3.40 (2% ,220 1 H m, 1.80-1.60

(o4, Lol el o é’%@@tﬁ’%%%?ﬁi s %h%ﬂ A P

1. 3- benzi m(gllazgk@ 3 nﬁntvwmylm@iﬁ-w ) 325 HNQsz%cm*rﬂm 2.48-228°(3H

2-Chloro-1 H 1, 3-benzi m dazo )wasa d to a 'sol'ution of 'di 10 15
tert-butyl (ﬂn)carlfbﬁeﬂ an, 1. %@d)Ham)l 180t 1 K§tHam)nopyri di ne (86ng} in

acet oni r|I ;ﬁgﬂ(m he reaction mxture was stirred at roomtenperature
for 30 m Wwhich tinme the solvent was renoved under reduced
pressure. The crude product was then purified by colum chromat ography on
silica gel eluting wwth a solvent gradient of 100 : 0 changing to 90 : 10,
by vol une, hexane : ethyl acetate tE&xgnpledt ern butyl 2-chloro-1

H1,3-benzim CB%?-H?H ]S;B%rn%%gzloqtz f ;VZ%%)lperldlnvly\-’@-élgersl&niegarboxamide

H
N

ko@wgox{—-— A\ﬂ@m

0 N 0 N

10

Trifluoroacetic acid (10ml) was added to a solution of tert-butyl 4-([(25)-
1-(1,3-benzoxazol-2-yl)-2-piperidinylJcarbonylamino)piperidine-1-carboxylate
(1.631g) [see Preparation 31] in dichloromethane (10ml) at 0°C. The reaction

15  mixture was then warmed to room temperature and stirred for 2 hours, after
which time the solvent was removed under reduced pressure and the residue
was dissolved in water. Sodium hydrogen carbonate was added until the
solution reached a pH of 8 and the product was then extracted with ethy|
acetate. The organic layer was separated, dried over magnesium sulphate and

20  the solvent removed under reduced pressure to afford (25)-1-(1,3-benzoxazol-
2-yl)-Nz-(4-piperidinyI)-2-piperidinecarboxamide (1.48g) as a white foam.



HNW (CDC13) 8 : 7.90 (1 H m, 7.35 (1 H m, 7.40 (2H, m, q3(?A_I!J2003
s). Ms: 253 (MH). 13 JAN 2003 W O 001 05232 -101 Preparation 47
PCT/1B99/ 01211 tent Butyl 2-f (2S|-2-f
(benzvl oxyye@odaasl 1 - 1-pi peridinyll-1 H 1.3-benzi m dazol e-1 gaf /{qur; ¥idte 5 ©
\ NHOO\ ONOONNThe title conpound was prepared by a met hod
to Preparation 2 10 15 20 from .
tertbutyl 2-chl oro-1H 1, 3- benzi m dazol e- 1- car boxyl ate [see Preparation 46]
and benzyl (2S)-2-piperidinecarboxylate %see J.A.C S (1996}, 118(7),
16291644]. The crude product was purlfll:ai by col umm chromat ography on
silica gel 1 as t 9 0 t
by vol une, ﬁ‘eﬁyr@g:maﬁs ace g?ed '733’-55@!)'}}] n@é e?rgcr)lt sljit for g-l tftasg%tyl
2-1(2S) - 2[((béinziyl438$X¢Hrb)on;8q (1H, ) p4100d( i Inh), B.30 (2H, 1), 320 (1H t), 2.90

13ben2|m oIe- -C s n ol H- . 7.65 (1 H,

d)) 7.45 (1 "H)?- Q@P@@ﬁgé)zﬁ 51 &K ﬁfl-?) "glnz)@(’%?pé)m )4. 70 (1(H, 'y

4.65 (1sH, QG(QA% 220(1,n),205(1Hn)180150(13H)
. M5: 436 M—I+ O OOI 05232 -102 Preparation 48 13 JAN Z003

PCT/1B99/ 01211 12S)-1-f 1- tent Butoxycarbonyl)-1 H 1, 3-benzi m dazol - 2-
| ~ei peri di necarboxylic acid 5 N O\ I_:O @) ~|N ~ N ~O ~~O

xample 32
(25)-1-(1,3-Benzoxazol-2-yI)-AP-(1-benzyl-4-piperidinyl)-2-

piperidinecarboxamide

T . JY0O0

O ,

The title compound was prepared by a similar method to Example 6 from

10

15  (28)-1-(1 ,3-benzoxazol-2-y|)-AF-(4-piperidinyI)-2-piperidinecarboxamide [see
Exampie 31] and benzyl bromide. The crude product was purified by column
chromatography on silica gel eluting with a solvent system of 93:7 : 1, by
volume, dichloromethane : methanol : 0.88 aqueous ammonia solution to afford
(25)-1-(1,3-benzoxazol-2-yl)-NP-(1-benzyl-4-piperidinyl)-2-

20  piperidinecarboxamide as an oil.



OH 10% w/ w Pal | adi um on carbon (300ng) was added to a sol ution of t1e315Aﬁ.ﬂ)03
butyl 2-[(2S)-2-[(benzyl oxy)carbonyl]-1-piperidinyl]-1 H .
1, 3- benzi rni dazol e-1 carboxyl ate (900ng) [see Preparation 47) in ethanol
(30nt) on m xture was hydrogenated at 103.5 kPa (L.ﬁ.p% roonm
t enper atu?g ?o?é% hours. The catalyst was then filtered of fp| an b%/?ilgh

sol vent renoved under reduced pressure to afford :
(2S)-1-[1-(tert-butoxycarbonyl)-1 H 1, 3-benzi m dazol 15
2-yl]-2-piperidinecarboxylic acid (700 as a white foam 1H— NVR ( DMSO- ds)
b:765 (1 H d), 7.35 (1 H d), 7.2079 H, 7.10 (1 H, 4.40 (1 H,

t),
T 2003 v DBTASRIAG THRd Ik, 5P S0ck2f P 7iH0 gt @oRla, 13

1,3, 4, 12a-F gbraHy dy,apas i tiaf d)1385(ﬂ-i4ﬂ:1 rrBdi@Z(csz s), 320 (1H, 3 2.65 (2H, m),
12a]L13Iben2|mdazo-12(2|\/bne O—lO O'NN 10 N N N The title
conpound v@&40pi Bpdl.edi1By2H, gl 198 ( 3rlf'btl’i"lbd1 B@ 1E§%|6‘Hr‘emi 1802 8))- 1-[ 1- (i ert

propar a1 on ayea fdsds SRt Yaa: ShyRal Qe TR IRt

was purifigd7op4epi gnes:aar pevebegr aphy on silica gel eluting with a sol vent
gradi ent of 70 : 30 changing to 50 : 50, by volunme, hexane : ethyl acetate
followed by 90 : 10 : 1, dichloronmethane : nethanol : 0.88 ammobnia to affo
rd 15 1, 3,4, 12a-tetrahydropyrido[ 1 | dazo[ i

,2-a][1, 3] ben2| m dazol - 12(21-rone aE%(a Ifédéﬂsolid 1 H-N M R (CDC3) 8:
7.60 ( 1 H d)}es :
m, 3.20 (1 H) . ( : ) ), 1.70-1.50
(3H,M10 20 MB: 227 (MH+). 1 3Ripeddneécaroxamidss 32 PCT/ 1899/ 01211 - 104 1t
will be appreciated that what will be clained is as follows: (i) a conpound
of the formula (1) or a pharnmaceutically acceptable salt or 5 solvate
thereof; (il process for the preparation of conmpound of the formula
(1) or a pharmateutically acceptable salt or et ereof (iii) a

phar maceut ilcal itiQn conprising a conpo

fo | a (I
phar maceuti cdfil y ®cce salt or sol vate themeof, toggthery wi t
pharmaceutically gcceplabl xci pi ent, dil uent ﬁ\' canriery (i ) a o ound
of the for al) or a>pharmaceuti cal|y accepyable salt,

conposition\thgreof, for use as a nedi canent;

15 4-(Chloromethyl)pyridine (88.1mg) was added to a solution of (25)-1-
(1,3-benzoxazol-2-yl)-ANP-(4-piperidiny|)-2-piperidinecarboxamide (118mg) [see
Example 31], potassium carbonate (56.6mg) and sodium iodide (6.7mg) in
acetonitrile (10ml) at 0°C. The reaction mixture was then stirred at room
temperature for 18 hours, after which time the solvent was removed under

20  reduced pressure. The crude product was purified by column chromatography

- on silica gel eluting with a solvent system of 93 : 7 : 1, by volume,

dichloromethane : methanol : 0.88 aqueous ammonia solution to afford (25)-1-
(1,3-benzoxazol-2-yl)-NP-[1-(4-pyridinylmethy!)-4-piperidinyl}-2-
piperidinecarboxamide (14.8mg) as a red coloured gum.



(v) the use of a conpound of the fornula (!) or of a pharmaceutically
acceptabl e salt, solvate or conposition thereof) for the manufacturd DiAN003
15 medi canent for the treatment of neuronal degeneration; (vi) the use of a
conpound olotihessher mula (1) or of a pharnmaceutically accept 3@1‘)‘?3&9%'151

sol vate or conposition thereof, for the manufacture of a nedi canent flor t he
pronoti on of neuronal regeneration and outgrowh; (vii) the use of a
conmpound of the formula (1) or of a pharmaceutically 20 acceptable salt,

sol vate or conposition thereof, for the ganuf acture of a nedicanent for the
t reat ment of a neurol ogi cal disease or é or der such as a neurodegenerative
di sease; itJ n e I or der

i s select e r%%t{ge?e@ﬁr%ua(s\s sﬁl \gpl Z%dpﬂgﬁr@é’% dy?i%glﬁefh Hé

di sease) afid,dj, PﬁeﬁOZSHdé)rdn@(De&tH amﬂo.%c()ﬂl‘h d), Ba&OaﬁeH rs);l&e#@isils sanﬂzmt her

neur of ogi ceit b £ eRed Adom 2aUHh G2 a0UPCR 1 S Mudgihader rve

di sease af trh g sbheceppral or peripheral ner vous system (e. g
cerebel | ar{)r ai n’s?t em trogﬁn es) 13 JAN 2003 WD 001 05232 PCT/ | B99/ 01211

- 105 syndr BYas<20f(Midepr essi ve ataxias), all forns of nuscul ar dystrophy,
progressi ve nmuscul ar atrophies, progressive bul bar muscul ar atrophy,

physi cal or traumatic damage to the central or peripheral nervous 5 system
(e.g. spinal cord), herniated, rupt 4y ol apsed intervertebrae disc
syndrones, cervical spondylosis, pl e%%n’g@mders t horacic outl et
syndrones, ted-Buhd(28,408)-9€1(2 éral3-|h>eazo -yIbBidipetidibgidach mino-
nondi ap(gti c), trigem na ) I neural gia, Befl'

Pal sy, “all forns of auts S SRy | n damage of t he
10 central or peripheral nervous system (e g. nmultiple sclerosis)

nmyast henia gravis, Quillain-Barre syndrone), AIDS rel ated disorders of the
nervous syste apsone ticks, bul bar et robul bar affections of the
optic nerve : reti nopat hies and refrobul bar H{Ieurl tis), hearing

di sorders such as\tinmgus, and prion i N iX) use as (viii) where
t he neurol ogi cN™ diygase or disorder is Nenl zheinmer's

=)
Traic

di sease) or andther ldementia, anyotrophi Iat or another form
of notor neuy s&ase, ParkiImsdn’ s dj ' '
neur ol ogi cal defijCit associated with s , phy i cal ) damage
to the centraj—=ak peripheral nervous syaten 20 (e\d. i
peri pheral ng at hy (either diabetic pndi a 9) mul ti plNe=s¢l erosi s
or a heari ng ot der such as tinnitus, a nethod of treatnment of a
human to treat neuronal degeneration whrch conprises treating said human
with an effective amount of a conpound of the formula (1) or with a
pharmaceutically acceptable salt, solvate or 25 conposition thereof; 13
JAN 2003. WO 00/Tbeddz cqoeom@rm@pvapmclbmsmwlarrmm ts7 Examalentfromof  a
human {9 pré)gt_) -?1 ,%eger?.{]&lazg r?)eﬁap;lbgrrlldl‘rﬁjwlgcarboxyllc acid [see Preparation 3] and
tert-buty! (25,4 R)-4-amino-2-[(benzyloxy)methyl]pyrrolidine-1-carboxylate [see
Preparation 34]. The crude product was purified by column chromatography on
silica gel eluting with a solvent gradient of 70 : 30 changing to 50 : 50, by
volume, hexane : ethyl acetate to afford tert-butyl (2S,4R)-4-([(2S)-1-(1,3-

20  benzoxazol-2-yl)-2-piperidinyljcarbonylamino)-2-[(benzyloxy)methyl]pyrrolidine-
1-carboxylate as a foam.



outgrowt h which conprises treating said human with an effective armt@jt lﬂ\IZUﬁ’E
conpound of the formula (1) or with a pharmaceutically acceptable 5 atj

sol vate or conposition thereof; (xii) a nethod of treatnent of a human to
treat a newcﬁt Rgigal disease or disorder such as a neur odege,gq.nggélb(ﬁ“ -
di sease whi conprises treating said human with an effective anoun a
conpound of the fornmula (1) or with a pharmaceutically acceptable salt,

sol vate or conposition thereof; 10 (xiii) a method as in (xii) where the
neur ol ogi cal di sease or di sor der is selected fromthe group consisting of
senile denmentia (Al zhei ner's di sease) £ ot her denenti as, anyotrophi c

e ARG B8 T LRl o OB HATIRSE: pBRLUM

di sease) Hunti ngt‘on s$°di Sease

stroke, alj, 900(r1ms spf4.55 (dRgaNea B0 (28, cé? seas€1Af Hp.058. 9@@1&36:'?11) relssor

peri pheral nervous system (e.g. cerebellar-br ai nst em at r ophi es, ndr ones
of pr ogr es@qﬁﬂe 3t a0 330-3a10 Z?'brmis %85 RH3.cm).al-BEyls 8 ph, “ﬁr@@@e@

nmuscul ophi es, progressive bul bar nuscul ar atrophy, physical or
trauma ic hage to the central or peripheral nervous system (e.g. spinal
cord), herAhéa%f!; PELridi [T, 862685 0H, Pragt Aps e 1i; TeHYMN,OBPOZS HiQ Geqiings Ones)
cervical s | osi s | exus di sorders, thoracic outl et syndrones, all
forms of p ,|6§Ir%3réﬂ 7n38rf8ph@ B9%.bot h di abetic and non-diabetic), trigennal

neuralgla sso 5yn Zd eu BL s Palsy, all forns of

aut oi rrrrune ﬁ@% \siegg su{)t vﬁ’bﬁa}l“%ﬁ mage of the central or peripheral
25 nervous system (e.g. multiple sclerosis, nyasthenia gravis, Quillain
Barre yndrone), AIDS related disorders of the nervous system dapsone
ticks) bul bar and retrobul bar affectEm@leB the optic nerve (e.g.
retinopat hi trobulb r. neyrd

tinnitus, & SHF Q:2-y] WAy 1oBls s L i

-107 (xi v) a net hod as in bﬁgtrlu)né@é%&amgeﬁgp&}mgﬂ,@@ di sease or disorder
is senile denentia (Al zheimer s di sease) or ano enentia, anyot rophl C

| ateral sclerosis or another formof notor neuron d| sease, Parkinson's

di sease, 5 Huntington's disease, a neurological deficit associated with

stroke, phy or traumatic damage to thescenfral or peripheral nervous
system (e. g i ord), a peripheral neuropathy i ther diabetic or

nondi abeti ¢c)Yy Fple, er 0Si s or a heari es, ¢h _as tinnitus;
and (xv) any i nt es described he 10 e use of a
conmpound of f & nul a ) oroo a ph-ar-lmtc aply ac BI t ablQe

sol vate or Bonppsiti th fure of aredi cane
treatment of)= o|seas § uI |ng
FKBP- 12 or ¢{ conpounds FFt ory
activi ¥y ag the 15 rotanase enzyne FKB* . In particular sonme of the
better conpounds i.e. the conpounds of exanples 2, 6, 7, 8) 13a, 15, 16,
17, 18, 19, 20, 21, 22, 23, 24, 25) 26, 27, 30, 35 and 41 were found to
have an | CSO for inhibition of the FKBP-12 enzyne of bel ow 1200nM The

OO o S5 Sa s o33l b Tl B bl Sho B

from tert-butyl (2S,4R)-4-([(2S)-1-(1,3-benzoxazol-2-yl)-2-
20  piperidinyljcarbonylamino)-2-[(benzyloxy)methyllpyrrolidine-1-carboxylate [see

Example 34] and hydrogen chloride gas to afford (25)-1-(1,3-benzoxazol-2-yl)-
NF-(3R,58)-5-[(benzyloxy)methyl]pyrrolidin-3-yl-2-piperidinecarboxamide
hydrochloride as a white solid.



1 3 JAN 2003. WO 00/05232 -108 CLAIMS 1. A conpound of the fornula (3& )
~'-K or a pharnmaceutically acceptable salt thereof, wherein PCT/IB99/ AZNlim
A is unbranched C3 - C5 al kyl ene optionally substituted by C, - C6 al kyl; X
is O S, Ny~ - C6 alkyl); Yis O S, NHor N(C - CspahkidgeizB s a-
C-linked, 4- to 6-nenbered ring, non-aromatic, heterocyclic group

contai ni ng one nitrogen heteroatom said group being optionally substituted-
by 1, 2 or 3 substituent(s) each independently selected fromC, - C6 al kyl,
C2 - C6 al kenyl, C3 - C- cycloal kyl, 6yll het, -C02 (Cl1L - C6 al kyl),

-CQO(het), -CONR5R6 and -CQ(aryl), said al kyI and al kenyl being optionally
Substi tUt etiuR (EMEO%M | HIRIILE bspants (cepsers (3138} ociceg dg om Cs -
C~ cycl oal kyl ary , het, -Q(a o e al kyl ene) aryl et),

- CONR5R6  aftH,-ra(7at () H, & 700R2H %4&&1(1%4 (iﬂ)réSéa(éhi |sbldfh|46r(diblnm)y4st5 ected
fromH, hal C1 CG al kyl, C3 - C, cycloal kyl, halo(Cl - C6)alkyl, C, - C6
al koxy, , - C~ cycl oal koxy, C3 - C~ cycloal kyl-(C2 - C4)al kyl ene,
G C cycl ) H%?aéwxysewﬂﬂ .%22&@0 (2HCEnaBkN 1H, m), 12535{4‘#! 2003
WD 00/ 05232 PCT/’ I899 12 i ) are el t her' eac
i ndependend)ﬂ@@l(%ldm‘()l 1.86r1.680 43K, ©), 1.58¢1H| WI 1@5, (Wwhem).t aken t oget her,

t I t |
Subst 1t ut cAMBYSE : EOu S, é%ﬁzo?%eﬁ"E\g)wea%h%zsm&mja%[tﬁ”ﬁlaé@fegb%%%r om G
- C6 al kyI C, G6. 25 q:ﬁgagyopqyw@@b/p CONRS5R6, hal o(C~ - C6 al kyl) and - NRSRG;
and "het" neans a 5-_or 6-nmenbered nonocyclic, or 8-, 9- or 10-nenbered

bi cyclic, Hatafidnet[@Fdey-d0ie® (gr-ody, mmtibaxial). ng from1 to 3 heteroatons each
i ndepemlent ly selectted fromN, Oand S, said group being optionally
substituted by 1, 2 or 3 substituent(s) each independently selected from C~

- C6 alkyl, C1 - Cs al koxy, halo, h@xﬁ@ﬁle 36C6 al kyl), phenyl and - NRSRS6.
2. A conpound as clainmed in cI aiml he stereochem cal fornmula (1A):

A o NY-R X \(3$)-({RPRAdi I dipefdin -(1EB-beRzpx@zol2- -Y are as

defined for a conmpound of the farnul ), in |mé 3. A compound as
claimed in claims 1 or ZV\AM-QQQ—EM@W” lat . A conpound as

claimeglsin any of clainms 1 to 3 wherein Xis O S or NH

SUbeae
/KNO — *\O N~ HC

N
AN
=

O

(3R)-1-(2-Pyridinyimethyl)-3-piperidinol (117mg) [see Preparation 35]
was added to a stirred solution of (25)-1-(1,3-benzoxazol-2-yl)-2-
20 piperidinecarboxylic acid (150mg) [see Preparation 3]}, triphenylphosphine
(192mg) and diethyl azodicarboxyiate (0.115ml) in dry tetrahydrofuran (6ml).

The reaction mixture was



1 3 JAN 2003 WD 00105232 -110 5. A conpound as clained in claim4 \r,r\g%l
is O or NH PCTI1B99101211 6. A conpound as clainmed in any of clali AN)ZU&
wherein Yis Oor NH 7. A conmpound as clainmed in claim6 wherein Y is NH

8. A conpaypgoe3sxcl aimed in any of clainse 1 to 7 wherein R ipgr@Booni211 -
azetidinyl, pyrrolidinyl or a piperidinyl group, each optionally

substituted by 1, 2 or 3 substituent(s) each i ndependently selected fromCl-
- C6 alkyl, C - C6 alkenyl, Cs - C~ cycloal kyl, aryl, het, -C02 (CL - C6

al kyl'), CQ(het), -CONRSR6 and -CQ{aryl )., said al kyl and al kenyl being
optionally substituted by 1 or 2 subst|q2uent(s) each independently sel ected
fromC3 - dhrreriyatlreflikYor 1@ hlrs, R¢ler wrﬁéhﬂfmﬁe) theﬁl@éntw@ removed under -

al kyl ene) aryl , - CQ( het) , - CONR5R6 and - . 9. A conpound according to
any of cl aefced peessuipandithe Reslgiuarpaatmweﬁ/ betwegy ethyll ageiaje aod 0a5M

pi peridiny n sub d _hy u tuent (s)
each i ndep%q%@ﬁg%dggﬁﬂf?? ‘gécﬁ’ ﬁheyd léyéﬁwﬁg th%h&%?q@ds@ 25 I ) and
- CQ( hety) , sRiitmHyydbxiBeiahd BBtdreaatt éktﬁdd@é@ itH @Mybacéa:aaé 'Iihesékgéhld uent (s)
each i ndependently selected fromC3-C, cycloal kyl, aryl, het, -Q(aryl),
-Q(C1- C2 aRKkgN wae mryselaw@tmmovqronagne@lmaukwhatetand|trn@selueahy of
clains 1t gr?v?iaerel n Ris azetidinyl, pyrrolidinyl or piperidinyl, each
optional | yr% D& t ut ed by 1, 2 or 3 subst i tuent (s) each |ndependently

sel ect ed fur&l@r@ébwd:ed BravsurslyThe bmd@p%@&bﬁwmﬂedbv B@I'u'rTﬁT 2-yl carbonyl ,
2- phenyl qui nol i n-4-yl carbonyl, 4met hoxyqui nol i n-2-yl carbon

6- met hoxy - Grpmategraphyi ein ﬁh%gelﬁlbbwwlthﬁ@n Be Py JoHE18i QRBWY@CQIEIS?I ‘car bonyl ,

cyel opl Gyt © Bt IRt eV RERERURO Sy ARt iy
3- pyri dyl ngdripoxazdipa. -YI)OD/ IﬁétrrdhiécarﬁoiﬁaﬂéY(ﬁm@thz)&ééw|yel|ow oil.
2-(2-net hyl i m dazol 003 WD 001 05232

| JAN
PCTI 1B99101be pyd rppmlor& gt waam&p@mﬂ hy@issplving the title compound in ethyl

(2-chloroq thyI
qui nol i n- 35%/ %et%@/(fbxéglrﬁﬁ%%rpp% zfﬂ‘g‘# d&ﬁ?%,t% tﬂ%%olg&‘/qﬁ’{d?%gﬁ ‘W" Set hyl )
phenoxymet {itjd corhpoadnd asyawhhglsplidm nocar bonyl met hyl , 2- (am nocar bonyl ) et hyl

and 3-l(am' nocar bonyl ) phenyl nethyl. 11. A conpound accor di ng to any of
claims!d to 10 wherein Ris an optionally substituted 3-azetidinyl,

3. li d ) o . : Y ALl
Semar i ng toAME PR (e ase] s 8 BRRERO Y m 7Py A AR TERA 5
group, opt(i¢ah),y. 8BL7s00 (2H &) WO@@\%WH B9, 5/\)0‘-@@5) m}:oqoz@lurrmto any
of claims 1 to 12 wherein the "het r is a ridy |mdazol

Criazol y!l . (himMbA mmdrs)ba@q;gr@w%d)ggaqys 2l 0P AR 15 @msw,t ut ed

by 1, 2 or t i | Gt
m);t hoxy, ?ﬁgf%géé ﬁbrﬂi} és’?? ngf) 1H] perl ?Ilg éﬁ A?g)gfn{)gu ac brdi ng to
any of2¢l| att 138- 125Q1&!3m)hm2§ m1B‘(1I—R2'n) R3 and R4 are each i ndependently

selected f ) Q(C~-C6) al kyl and halo. 15. A conpound according to any
of cl ai m; &‘gno‘l‘*_éh%} e| n R, R, R3 and R4 are each i ndependently sel ected

fromH, C an r met hyl . 16. A conpound accordi ng
to any of Eﬁg#@ %E vvher(e:_ngt Q"%‘bgﬁ%ﬁof t he formul a: 1 3 JAN 2003



WO 00/ 05232 -112 R PCT/1B99/01211 is the conpound of the fornula (%h N 2003
according to claiml is a 1,3 benzoxazol-2-yl, 1, 3-benzot hi azol -2-yl, 4A

H benzi m dazol -2-yl, 6-brono 1, 3-benzoxazol -2-yl or

6- chl or o- - t hi azol - 2- yI group. 17. A conpound accordl any of -
clains 1 t]‘gafg/ﬁ%grel n Ais 1-4 butylene, Xis Oor NH, Y i & p'h%'ggl?r\é
3-azetidinyl, 3-pyrrolidinyl, 3piperidinyl or 4-piperidinyl each optionally
substituted by 1, 2 or 3 substltuent(s) each independently sel ected from
ethyl, 2-pyridyl, tertbutoxycarbonyl, quinolin-2-ylcarbonyl,

2- phenyl qui nol i n-4-yl carbonyl, 4met hoxy8&f nol i n- 2-yl car bonyl ,

6- met hoxy- 2- phenyl qui nol i n- 4y|carbo eri di noqui nofi n-4-yl carbonyl,
2- chl or oqui nof i n- 4yl car bonyl, 1 H-b§§¥%9é§5§f 6-yl car bonyl ,

cycl opropyl rrg_@gs) sp(rmmﬂownfeyrhw) ah(nlf@mdmﬁhfwﬂwl)p?iurmﬁdimwmrm&w

3- pyridyl met hyl, ¥;|dyl 21(21pyr|dyl)ethyl,

2-(2- nethyllnldazol PN OX AL Qg Per : : 9

(2- chlqgqu|noI|n 3-yl) et hyl, quinolin- 4y|nethy| qU|noI|n 2. yl met hyl ,

qui nol im- 3-yl net hyf, 1- (qU|noI|n 4-yl)ethyl, (2- quoropyrldln 4- yl)nethyl,
phenoxynet hyl , benzyl oxynet hyl, am nocar nylnethyl, 2- (am nocar bonyl ) et hyl
and 3- (am noc&r bonyl ) phenylnethyl 18f A cpnpound according to any of the

precedi ng cl g $el ected fromthe group copsisting of: 13 JAN Z003 WO
001 05232 PCT/ QL249H- 113 N

(25)-1-(1, 3-Be 2pl - 2- yI)-I~-[(38)-1;HS?zy pyrr I|d n- I]

pi peri di necar bokam ¢g; .. ©

(28) 1-(1, 3- BEn?dNazol 2 yI)-I\Wﬁ[(3S)01 ( pyrldlnyl thyl)pyr ot di n- 3yl ]
pyri dj t hitS'pyrr ol i di n- 3yl ]

(28)-1-(1,3- ETTZ0 azol-2-y|)-|VQ-[(38)
- 2- pi peri di n& /xanide;

(2S)-1-(1, 3-B&nzdxazol -2-yl ) -1 ~-[(3S) - 1~4< pyri di t hyl ) pyrrolidin-3yl]-
2- pi peri di necar boxam de; (2S)-1V2-{(3 S)-1-[3-(Am nocarbonyl)

phenyl met hyl ] pyrrolidin-3-yl}-1-(

1, 3benzoxazol - 2-y1) - 2- pi peri di necar boxam de; (2S)-1V2-{(3

S) - 1- [ ( 2- Chi or odheitiilel sompoynd weasiyrepppsd byla similagmathod tq Examplezrd&azol - 2-y
1) - 2- plperldln

(25 - Vo 128 TR B Rt RSP Bt -39 B98benzoxazol -
2-yl') - 2o pi F@é &hianies Bg) exanRds-1 ﬁ1 ,3-benzoxazol-2-yl)-2-piperidinecarboxylic acid
(2S)-1Vz- {%g? -1-[ (Quinolin-4-y )nethylz]pyrrolldln 3-yl}-1-(1, 3benzoxazol -
2-yl) - 2-pi g Bre@ga igydBhniheeerude product was purified by column chromatography

(291 V2- (Sl LQUARL L2 YU B QARG | Shlgingld b gbenzoxazol -

2-yl)-2-pi per
(29) - 1 V2- { (BRImd, dthy( 436tat hﬂexmé toeafiond) thewtieadorapourdt. ihe- By draciibrde oxazol

-2-yl)-2-pip erldlnecarboxanl e;

(2S) - 1 v2- { Fatywas prapas bMﬁ@dwcma@fb%ﬁktyrqtsglrhv&lr%ﬁrhc@ow? gas(in diethyl
1,3b
(29) faIn§ Xa@@?%fy% %oléF] ﬁ@f&w no -Qﬂif/l ca?%ohyl ;')Sfrl?tg?iagian\-’v !t§|s}o_(1._ (1, 3benz

oxazol -2-yl) - 2- plperldlnecarboxanlde

§c2>f£'zl)|v22{%&lwp[él@m?ﬁé%%aggﬁé'mw” 0SS (MY, BR%7 (W), Fisbrah T >0"
o ~- h - I -

(25} -1 (( fn[%)%?*?g% $1 Z;tgé‘t;%rriﬁ di 7b§%§§?¥hlwré@‘s glgp-3yl}-1

(1, 3- benzo azo plpérldlnec
(29)-1V2- {((3a)fril) Bmmr(m W BUTBEB T2A1H, @arb@ays DOY 0581, inl), B-G0-¢I9- 1- (1, 3b

enzoxazol )-2-R erldlnecarboxa de 3 JAN 2003 WD 00l 05232
PCT/ 1B§§1012¥11m 1147 464 (0.5H, m), 442432 (1H m), 430420 (0.5H, m), 4.20-4.13
(2S)-1V2- {( - -[2 Chl or oqui nol i n-4-yl carbonyl ] pyrrolidin-3-yl}-1-(1,3
benzoxazol - ) 2- pi peridi necar boxam de; (2S)-1V2-{(3S)-1-[1

H-benzpyrazol 6 yl carbonyl ] pyrrolidin-3-yl}-1-(1, 3benzoxazol - 2-yl) - 2- pi per
di necar boxam de;

(2S)-Nz-[(3S)-1-Benzyl pyrrolidin-3-yl]-1-(6-bronp-1, 3-benzoxazol -2-yl)2-pip
eri di necar boxam de;

(2S)-1-(1, 3-Benzoxazol - 2-yl ) - N2- (1- benzyl - 3- pi peri di nyl ) - 2pi peri di necar boxa
m de;

(2S)-1-(1, 3-Benzoxazol -2-yl ) -N2- (38, 5S)-5[ (benzyl oxy) met hyl ] pyrrolidin-3-yl
- 2- pi peri di necar boxam de hydrochloride; and 1-(1 H

1, 3-Benzi m dazol - 2-yl )-1V2-[(3S) - 1-benzyl pyrrolidin-3-yl]-2piperidi necar box
am de. 19. A pharmaceutical conposition conprising a conmpound as clained in
any one of clainms 1 to 18 or a pharmaceutically acceptable salt or solvate
t her eof together mnth a pharnaceutlcally acceptable exci pi ent, dlluent or

o o a v A~ o



1 3 JAN 2003 WD 001 05232 PCT/1B99/01211 -115 the manufacture of a

medi canent for the pronotion of neuronal regeneration and out growt h. 133JAN 2003
The use of a conpound as claimed in any one of clains 1 to 18 or of a
pharnaceut%eg%hgzﬁcceptable salt, solvate or conposition th?&ﬁﬂﬁ9wgﬁﬁlthe
manuf act ure OP a nedi canent for the treatnent of a neurol ogical "disease or
di sorder such as a neurodegenerative di sease. 24. The use as clained in

cl ai m 23 where the neurol ogi cal disease or disorder is selected fromthe
group consisting of senile denentia (Al zheiner's di sease) and ot her
denentias, anyotrophic |ateral scl erosi-®4and ot her forns of motor neuron
di sease, Parq. / [ i DR’ ' S@,0d] Iy Cal icits
associ at edg'vbi t%ﬁ)‘g‘@?ﬁlﬂ: agﬁsﬁ Eﬁ’sng)os g‘staée)g'e%e(ﬂﬁ i?@égiﬁégga%de)d@l fect |3?11g3{ t he
central or3& ((pBEr d), 310532003 (Y, 3hEMD.92-2083 (BEEpa)| 2542 aBnSi5HMmMj,r ophi es,
syndr ones otﬁgrogressive ataxias), all fornms of nuscul ar dystrophy,
progressiv%- scul ar atrophies, progressive bul bar muscul ar atrophy,

physi c 0k A4 t e .GeRt4A r i é o] tem
(e g "o e EVERY: Wi S8t B0 1fea <P s B TR PRI HC . T o
syndr ones, 168 (BHain) sheadyso$iid, mp) £.88s1.dRgPHAY.s, thoracic outl et
syndrones) all forns of peripheral neuropathy (both diabetic and
non-diabetWﬁ§§553K i’/nal neural gi a, glossopharyngeal neuralgia, Bell's
Pal sy, all f Of p@ut ard er i.sease resulting in damage of the
central orFﬁgéﬁﬁ%eB> 'ﬁg?$§qg&§yéﬁ%§fggﬁﬁ9ﬁhu|tip|e scl erosi s, nyasthenia
gravis, Cuillain-Barre syndrone), AIDS rel ated disorders of the nervous
systen“)dapsone ti cks, bul bar and retrobul bar affections of the optic nerve
(e.g. retinopathies and retrobul bar 55%@4&%%?’ heari ng di sorders such as
tinnitus, and prion diseases. 13 -116 25. Use as clainmed in

cl ai m 23 whig®-1-he-Rleorskagiridiiyidnstbal-S-pipeddingh (@8)-1i-&l , 3-drinzexatmEvia

(Al zhei ner' s di sease) or another denmentia) amyotrophic |ateral sclerosis or
another form of notor neur erRipeddinegarbexylate,oydroghiorndgase. Hunti ngton's

di sease, a neurological deficit associated with stroke, physical or
traumati ¢ damage to the central or peripheral nervous system (e.g. spinal
cord), a peripheral neuropathy (either dia ic or non-diabetic), multiple
sclerosis or a heaWng disorder such as tinnitus. 26. A process for the

18 having the
alkyl); Ais

C6 alkyl; Yis

formula (1): ~o

12 Rlﬁggerein Xis O
unbranched C3 -

NN
optionally subsﬂitut d by|CLl -

O S, NHor N(CL -|C8 allkyl); Ris a Cli 49 to g_ééing,
non-aromatic, hetgrec cPi c group—eed#ai ni g on& nitroge 1om said
group being optiQnal iy substituted by 1, 2)et{3 substit each

i ndependently selec
cycl oal kyl, aryl
-CQ(aryl), said ¥§ and al kenyl being opttohally substitu
substituent (s} ea ndependent | y 13 JAN 2003 -117 selected fromC3 - C~
cycl oahkyl, aryl, het, -Qlaryl), -Q(C, - C2 alkylene)aryl, - € het),

- CONR5R6 and - el ected

fromH halo, C %Yﬂl&% f@ﬁpo@gﬁ?w@%%‘?ggﬁy%rﬁnﬁgfMS’S?@%%EW ,3%C~ - C6
| k , - al el & | ,
& byol oahyP ) e By B Moty boefii PRk Preparation IRy ene

ei t her eacl25pde(deBdemzbyazmizyl)-Lepipeddindcamdxyic acidises RPyéparatiom®dn t aken
opt onal | y TEBSRARLRIBUB, e Party pirih By FOUEH apridioaraRueyL Alch e

sel ect fr, - . i - RefReheh Cl - Co6
al kyl )and éh@l_\@gnthg%a&lvﬁgft gra%eamnso@g ? Egéﬂ l?grzérrgérﬁ?yrmnocgblé!ih?,( or 8-, 9-
or 10- menbacetatei .dyetane, the prpduet easduchecpypifiatbby tittrationnyits B5mS1 byo 3
het er oat ons ?ach bn?ggendenth& selected fromN, Oand S, said group being
opt i onal |y YXHEE: Pt BeX#RE 181! or 3 substituent (s) each independent |y
selected fromC~ - Cs alkyl) C1 - C6 al koxy) halo, halo(Cl1 - C6 al kyl),
phenyl and -NR5R6 which process conprises: (a) dehydrative coupling of a
conmpound having the general formula (I1): ;02H(~~) R R R R wherein X
is Oor Sand R, R2, R3 and R4 are as previously defined in this claim



1 3 JAN 2003 ;or -118 (b) an addition reaction of a conmpound having IZNF
general formula (XIITA) or (XIIIB): ANO~N(XIllTA R R \ Rz RaA A@ZUN
N (XIlIB) Ra R \ Ra R2 wherein Xis NH or N(Cl-Csalkyl) and R, R2, R3, R4

and A are @ @@ydously defined in this claim wth a conmpouger y,bﬂglthe -
formula (111): HY-R (I1l) wherein Rand Y are as previously defined in
this claim and wherein the conpound of formula (1) may optionally be
formed as a pharmaceutically or veterinarily acceptable salt of the

requi red conpound or a pharnaceutically veterinarily acceptable sol vate
thereof. 27 A process for the preparatiofrof a conpound of fornmula (1) as

defined in fofdtl AfloWeidahy t?rﬂtmlo?mnﬁhog&#b@hh{ e@ndi&ﬁﬂ@tm bstween a-
conpound having the formil a 13 JAN 2003 -119 wherein A

is as defi raéhbrﬂéss}aﬂd&]ﬂuqrm%pyrfdnmwﬁhethylm pipegdiayh{2- *ah‘dS-rHenzexaaZOtl 04
| Kyl b th a f th f V| VI) i
therei n x 157t2aaringtartofusterl RE y e lote SRR Rrdbigr By Sislivting o
the fornul aof(s'a}ur'afbd?h?éi %@. él'ﬂgnéf@%%@'uﬁ‘_digégget%eﬁtgé %@l‘uﬁoh BR¥IRICHIOUP to

forma conpound of t he
ethyl acetate, and xsolated as a white solid.

'H-NMR (CDCly) free base & : 7.93-7.92 (1H, d), 7.29-6.85 (5H, m), 6.72 (1H,

s), 5.00-4.80 (2H, m), 4.20-4.10 (2H, dd), 4.08-3.99 (1H, dd), 3.95-3.86 (1H, d),
10 3.35-3.21 (2H, m), 3.20-3.15 (1H, d), 2.79-2.65 (2H, m), 2.38-2.10 (2H, m),

2.10-1.95 (1H, dd), 1.90-1.60 (3H, m), 1.60-1.40 (2H, m), 1.40-1.20 (1H, m).

MS : 439 (MH™.

Rotation : [0]205 =-52.50° (c = 1.0, methanol).

15
Example 39

(25)-1-(1.3-Benzothiazol-2-y1)-N-[(3 S)-1-(3-pyridinyimethyl)pyrrolidin-3-yl}-2-
piperidinecarboxamide

20



(VIl) Rwherein A, X, R,R2, R3 and R4 are as defined for the corrpoing@fzﬂﬂa
formula (1) in claim 26 which can be converted via al kaline hydrol ysi's'to
forma conmpound of forrmula (I1): A~ ~-CZH N (I1) R4 ~ ~ R R3 ~Rz

13 JAN 2003 < erein X, R, R2, R3 and R4 are as previo i.ned in-
this clai maloané)g%sghcorrpound of formula (Il) may in turn be (L:bcs)érﬁlgrg%&eﬁ?ﬁy t he
process according to claim26 to forma conpound of fornmula (I). 28. A
conmpound having the general formula (11): ~O&ZH R wherein Xis Oor S and
wherein R, R2, R3 and R4 are as defined in claim26. 29. A conpound havi ng
the general fornula (MI1): A ~ ~-CozR6®R ~3 wherein R) R2, R3, R4 and A

are as defined i i f ( i Oor S
and wherein R F@egh%léqrﬁ&%@?@%&%&bﬁ% s%rﬁ@%rprﬂé@ft OAE%)?%] eesﬁ’ for the
prepar ati oexoépt b adaitalgioadiownt bb4aimetHylarhiriopyridineovas asvisel,t he

general formula I% whi ch conprises an N | 13 JAN 2003 -121 .
from (25)-1-(1,3-benzothiazol-2-yl)-2-piperidinecarboxylic acid [see Preparation

5 43] and (35)-1-(3-pyridinylmethyl)pyrrolidine-3-amine [see Preparation 41] to
afford (25)-1-(1,3-benzothiazol-2-yl)-N-[(3S)-1-(3-pyridinylmethyl)pyrrolidin-3-yi]-
2-piperidinecarboxamide as a white solid.

"H-NMR (CDCly) & : 8.40 (1H, m), 7.60 (1H, m), 7.55-7.40 (2H, m), 7.22 (1H,
10 m), 7.10 (2H, m), 6.80 (1H, m), 4.95 (1H, d), 4.40 (1H, bs), 3.80 (1H, m), 3.60-

3.40 (2H, m), 3.25 (1H, m), 2.70 (1H, m), 2.60-2.30 (2H, m), 2.30-2.10 (3H, m),

1.80-1.40 (8H, m).

MS : 422 (MHY).

15 Example 40
(29)-N-[(3S)-1-Benzylpyrrolidin-3-yl}-1-(6-chioro-1,3-benzothiazol-2-yl)-2-
piperidinecarboxamide

H
OH N,

YO
/k O — )\ 0
N7 s N7 s b

Cl Cl
20



substitution reaction between a conpound having the general formula e,(m)zm
A ---CO2RO9 N H (X) wherein Ais as defined for the conpound having ﬁ
formula (1) as defined in claim26 and wherein RO is a C -C4 al kyl or

benzyl gr O%OOWSiﬁ a conpound having the general fornula (I 11 -
N RO (IX) RR3 R2 wherein R, R2, R3 and R4 are as defined ?%;mthﬁg/&gorrpound

of fornmula (1) in claim 26, R$ is aC to 4 alkyl or benzyl group and

wherein L2 is a suitable |eaving group to forma conpound of formula (XI):
A N>--CO2R9 O ReO-N ~ N (XI) R4~ R3 JAN 2003 -122 wherein A, R) R2,
R3, R4, Ra and RO are as previously deff5 ed in this claimwhich via ester

cl eavage can th I
D200 1N = eHBLgoheREng AR bR o pa SRR RN ILE R Tt
previ ously (B&)1 F(éebhlora-m&benmtmram&bw ad-pipeyidinesatbaxylic aeick[see can be
converted t aco hayi t he for a (XI11A) or (XL11B). ANO ~N
XIITA N R FRgParaip F(g] %ﬁésgr% %nav@wﬁamg Wamtﬁie ¢S MedChém
5 (1989), 31(8), 1586-1590] to afford (28)-N*-[(3S) )-1-benzylpyrrolidin-3-yi]-1-(6-
chloro-1,3-benzothiazol-2-yl)-2-piperidinecarboxamide as a solid.

'H-NMR (CDCls) 8 : 7.55 (1H, s), 7.40 (1H, m), 7.20 (5H, m), 6.75 (1H, m), 4.90

(1H, bs), 4.40 (1H, bs), 3.75 (1H, m), 3.60-3.20 (3H, m), 2.80 (1H, m), 2.55 (2H,
10 m), 2.20 (2H, m), 1.80 (1H, m), 1.80-1.40 (6H, m).

MS : 455 (MH™).

Example 41

1-(1H-1.3-Benzimidazol-2-vl)-AP-[(3S)-1-benzylpyrrolidin-3-y1]-2-
15 piperidinecarboxamide

%N@«@H% o

20



wherein R, R2, R3, R4 and A are as previously defined in this clainp3 zmma
conpounds of formula (XII1A) or (XII1B) nay be converted by the proces ,

according to claim26 to forma conpound of the formula (1). 13 JAN 20D3
-123 31. A, conpound having the general formula (I1X): L2 R80 (I1X) ~~--R -
wherein RWORYISEE and Ra are as defined in claim26 for a }O128F t he

formula (1), RBis a Cl to C4 alkyl or benzyl group and wherein L2 is a
suitabl e | eaving group. 32. A conpound of the fornmula (XI): A N>-.-COZR9
RBO N\ N(XI) R4 ~ ~R R3. ~R- wherein A, R, R2, R3, R4, R8 and R9 are
as defined in claim30. 33. A conpound-68-the fornula (XI1): ~ >-C02H O N

" claim30, 18RRI R YERDON 2SI Lxalh-oaea pazer ) or
8 0L (S bR, 0T 71l B S i =
(62mg) were mixed in 1,4-dioxane (0.5ml). The reaction mixture was heated to
5 90°C and stirred for 4 hours, after which time the solvent was removed under
reduced pressure and the residue was dissolved in dichloromethane : methanol
and preabsorbed onto silica gel. The crude product was then purified by column
chromatography on silica gel eluting with a solvent systemof99:1:0.11097:
3:0.3,by volume, dichloromethane : methanol : 0.88 aqueous ammonia
10  solution to
afford 1-(1H-1,3-benzimidazol-2-yl)-N?-[(35)-1-benzyl-1-pyrrolidine-3-y(]-2-
piperidinecarboxamide (69mg) as a solid.

'H-NMR (CDCIs) & : 8.90-8.70 (1H, d), 7.50-7.00 (9H, m), 4.80 (1H, d), 4.40
15 (1H, bs), 3.80 (2H, d), 3.60 (2H, d), 3.35 (1H, m), 2.75 (1H, m}, 2.60-2.40 (2H,

m), 2.20 (3H, m), 1.80-1.50 (5H, m).

Analysis : Found C, 71.33, H, 7.33; N, 17.26, C24H2oN50 requires C, 71.44; H,

7.24; N, 17.36%.

Rotation : [O]ZS = +6.00° (¢ = 0.1, methanol).
20
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Sodium iodide (6.07g) was added to a solution of 1-(bromomethyl)cyclo-
propane (1.09g) in acetone (10ml). The reaction mixture was heated to reflux
and stirred for 18 hours, after which time the white solid was filtered off and the

10  solvent removed under reduced pressure. The residue was partitioned between
diethyl ether and water, and the separated organic layer was then washed with
sodium thiosulphate, dried over magnesium sulphate and the solvent removed
under reduced pressure to afford 1-(iodomethyl)cyclopropane (0.269g) as a
colourless liquid.

15

"H-NMR (CDCly) & : 3.15 (2H, d), 1.30 (1H, m), 0.80 (2H, m), 0.30 (2H, m).
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Methyl (28)-1-(6-bromo-1,3-benzoxazol-2-y|)-2-piperidinecarboxylate
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2,4,4,6-Tetrabromo-2,5-cyclohexadien-1-one (4.7g) was added to a

solution of methyl (25)-1-(1,3-benzoxazol-2-yl)-2-piperidinecarboxylate (3.09)

[see Preparation 2] in dichloromethane (60ml) at -10°C over a period of 10
10  minutes. The reaction mixture was then warmed to room temperature and

diluted with dichloromethane. The organic layer was washed with saturated

sodium hydrogen carbonate, then with 1N sodium hydroxide solution, dried

over sodium sulphate and the solvent removed under reduced pressure to

afford methyl (25)-1-(6-bromo-1,3-benzoxazol-2-yl)-2-piperidinecarboxylate
15 (3.79) as a purple coloured oil.

"H-NMR (CDCls) & : 7.40 (1H, s), 7.25 (1H, d), 7.20 (1H, d), 5.00 (1H, d), 4.20
(1H, d), 3.80 (3H, s), 3.40 (1H, t), 2.40 (1H, d), 1.80 (3H, m), 1.70 (2H, m), 1.40
(1H, m).

20
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The title compound was prepared by a similar method to Preparation 3
from methy! (25)-1-(6-bromo-1,3-benzoxazoi-2-yl)-2-piperidinecarboxylate [see
Preparation 5] and 1N aqueous lithium hydroxide solution, to afford (2S)-1-(6-

10 bromo-1,3-benzoxazol-2-yl)-2-piperidinecarboxylic acid as a pink foam.

"H-NMR (CDCla) & : 7.40 (1H, s), 7.25-7.20 (2H, m), 5.00 (1H, d), 4.80 (1H, bs),
4.20 (1H, d), 3.40 (1H, 1), 2.40 (1H, d), 1.90 (3H, m), 1.70-1.40 (2H, m).
MS: 325 (MH-+).

15
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Preparation 7
tert-Butyl N-(35)-1-[(2-chloro-3-quinolinylYmethyllpyrrolidin-3-yicarbamate

Sodium triacetoxyborohydride (2.3g) was added to a solution of tert-butyl

N-[(3S)-pyrrolidin-3-ylJcarbamate (1.0g) [see J. Het. Chem. (1990), 27, 1527-

10  1536] and 2-chloro-3-quinolinecarbaldehyde (1.1g) [see Ind. J. Chem. Soc.
(1985), 24, 1286-1287] in dichloromethane (20ml). The reaction mixture was
stirred at room temperature for 18 hours, after which time water (20ml) was
added and the mixture stirred for a further 1 hour. The organic layer was then
separated, washed with saturated aqueous sodium hydrogen carbonate

15  solution, dried over magnesium sulphate and the solvent removed under
reduced pressure. The crude product was purified by column chromatography
on silica gel eluting with a solvent system of 1 : 1, by volume, ethy! acetate :
chloroform to afford tert-butyl N-(35)-1-[(2-chloro-3-quinolinyl)methyl]-1-
pyrrolidine-3-ylcarbamate (1.6g) as an oil.

20
'H-NMR (CDCl3) & : 8.20 (1H, s), 7.98 (1H, d), 7.80 (1H, d), 7.68 (1H, m), 7.55
(1H, m), 5.85 (1H, bs), 4.22 (1H, bs), 3.82 (2H, s), 2.85 (1H, bs), 2.78 (1H, m),
2.65 (1H, m), 2.50 (1H, m), 2.28 (1H, m), 1.65 (1H, m), 1.40 (9H, s).
MS: 262 (MH+).
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(33)—1-[(2-Chloro 3-quinolinylymethvlipyrrolidine-3-amine hydrochloride
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0 7 g
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5 .

Hydrogen chloride gas was bubbled through a solution of fert-butyl N-

(8S5)-1-[(2-chloro-3-quinolinyl)methyl]pyrrolidin-3-ylcarbamate (1.6g) [see

10  Preparation 7] in chioroform (20ml) until a point of saturation. The reaction
mixture was stirred at room temperature for 18 hours, after which time the
solvent was removed under reduced pressure to afford (3S5)-1-[(2-chloro-3-
quinolinyl)methyl]pyrrolidin-3-amine hydrochloride (1.5g) as a white solid.
MS : 262 (MH™).

15 R¢: 0.1 (10: 1, by volume, ethyl acetate : chloroform).

Preparations 9 to 12
The compounds of the following tabulated Preparations (Table 2a) of the
general formula :

20
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101ty g#10%&' ()-F!;y g#10%& ()-F 10%& ()-f310%&' ()-!If310%m& ()-

:10% & () - Weldgigedes <EC! \ 10! - 109N@N@' () -F ! 1- 1098B& ()-F lw@r;,gg/wgu() Fy
(10%& ()-& 109%& ()-S# 10%& ()- GGGGGGGGQ—lb@\ 10111}Vl 9d0%& () -
%0%& ()-Z '110%&' ()- 10 10 10 f;10%& ()-3: 10%&' ()- QHHHOI pI I JdEb@\ 10!+
109 ()-ys109%& ()-S 109%& ()- 109%& ()-' 10%&' () -snt 109%& ()-"Ji JJIOKKKIEL@ \
1001 1109 () - $109& ()- #10%& ()- !&LO%& ()-!10%&' () -
8910%&' () - KLOL{LLLOMIEb@\ 10!! 43100/&"?'{‘ 1109& ()-0 "109&' ()- Y.10%&' ()-
+10% () - wekdpeedared By AMMANMYMIBIRGH\to Preparation 7 from tert-butyl N-[(39)-

pyrrolidin-3-yljcarbamate [see J. Het. Chem. (1990), 27, 1527-1536] and the
corresponding aldehyde or ketone.

5
Table 2a
Preparation X Analytical Data
No.
9 '"H-NMR (CDCls) 8 : 8.82 (1H, s), 8.15 (1H,

d), 8.10 (1H, d), 7.65 (1H, 1), 7.52 (1H, 1),

7.40 (1H, d), 4.90 (1H, m), 4.20 (1H, bs),

4,00 (2H, s), 2.80 (1H, m), 2.85 (1H, m),

2.58 (1H, m), 2.40 (1H, m), 2.23 (1H, m),

1.60 (1H, m), 1.40 (9H, s).

MS : 328 (MH™).

R 0.6 (10 : 1, by volume, ethyl acetate :

chloroform).

10 "H-NMR (CDCl3) & : 8.10 (2H, m), 7.80

(1H, m), 7.65 (1H, m), 7.50 (2H, m), 5.00

(1H, bs), 4.20 (1H, bs), 3.90 (2H, s), 2.85

(1H, m), 2.75 (1H, m), 2.60 (1H, m), 2.45

NT X (1H, m), 2.22 (1H, m), 1.60 (1H, m), 1.38
| (9H, s).

MS : 328 (MH™).

R¢: 0.6 (10 : 1, by volume, ethyl acetate :

chioroform).
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\
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10% & ()-3
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& ()-& y:109%& ()-& 109%& ()-! 10%& ()-I 10%<& ()-!#s10%<& () - —
S@JSYS SESWANHC 1T [ySI0%<& () - m yS107&y d@@f&) $Yalds @@p@;[};&o(‘m
109HH&' () {!'5 10%JU& () - SSSTTTT >nmbdl ! ! 3? ) 7 2
S010%<& ()-3. FIO%&' ()-! &) 3™ :QUs<& ()- Y ﬁ%b %Hhﬁs)if {'( fr?ngg
| YLO%& ()4' 109& ()- |10< 10< 60 (2H, 5 40.2.50
10<S109%&| () - L9310%<&' ()-!f310%<& ()- T &éﬁ%é{ ' 84 m)
| L109%& () @y109%& () ]! {F109% ()bs100& ' (5“)916@'&9@ SBUI Ui LU
XxWBbCl I'11 g
Rf 06 10 by volume, ethyl acetate :
chloroform)
12 MS : 342 (MH").
CH R¢: 0.5 (10 : 1, by volume, chloroform :
? methanol).
‘ N
=z
N
(Synthesis, 1984 3,
245)".
Footnote
1. Starting material preparation.
5
Preparations 13to 16
The compounds of the following tabulated Preparations (Table 2b) were
10  prepared by a similar method to Preparation 8 from the corresponding t-buty!

carbamate [see Table 2a).
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14 10 H.N.. MS : 228 (MH™).
el N
C/ N
N
15 11 HN-., MS : 228 (MH").
e N N\ Ri: 0.1 (10: 1, by
/ volume, ethyl acetate
N= : chioroform).
16 12 CH, MS : 242 (MH").
HZN'H N Rf:0.1 (10:1,by
volume, chloroform :
/ methanol).
=N




i j{jkjll AmEXONBO! |, 1 #109%& ()-!k, ! #109%R$?$& ()-!a, ! #10965& ()-! N, ! #10%

"& ()-, z#10%&' ()-!D, 13 JAN 2003
z#10%EE& () - Amonoooooo#0obC0! | 109%&' () -1 10%&' ()-' 10%&' () - 10ul0ulOu@#10%& ()

-1a@#10% T5T& gg - #02000* p| ppdELQO! 1, “ 1 10%&' ()-s! 109%&' ()- 10%& ()-& -
109&' ()- WO 00/05232 PCT/IB99/01211

"109%&' ()- SH10%&' ()-p!'qqrrrsdEbCO! ' LT109%& ()-!10%& ()-Y!109& ()- SH109%&' () -
y! 109&' ()-10%&' ()-ssGssstctdEbCO!!) 109& ()-f( !'10%& ()-$ 109%& ()-

109%&' ()- 109 ()-f109& ()-cttuuulv.w wa?1C0

1055! xf 8T#10965&' () - F6s! 109%&' ()- 5 100/&0[) 1109%&' ()-!f.#10%& ()-F+

109&' () -/ wowlw>w_w>xxya?C0 1055! 0,

#109&' ()-! #10%& ()-! P#10%p& () 1g &85 1055ykz{/||}~zX6?CO0

(epaisy
101\ y3#109& () - Thyf )
| S@ #10%& () - ~ub§o<°§”i#’m'f% °ﬁf‘%§%ﬂ’@hé%ﬁ %ﬁ%ﬁ 'f'ﬁg%%/%fﬂie 1099
1099 1099! ygABOI@REII4) - : BbdEUV70 10! & S10%& () 109 () - tL oo () -
109 ()-s9! 109%' ()- , 10% ()-(; dEUV7O0 10! & $- 10%& ()-|
#10%' ()-f F10% ()- & 10%& ()- <L 10%&' ()-Y 10% (%* ! ndEuV70 10! &
0" 10%& () -, 109 () - 3+10%& () -) & (K S 2 %&/&@L 10%: () - =b@
1011 *y@10%' ()-' MO%: ()- 10 I
10910% () - y@B#10%&: ()-1' ! 10% () -2 2%9B@ 40! ,10100& ()- 41 N, |
109" & ()-41 N, 2#10% " & ()-! @ z#109%&" ) - y GFIO%& () - | y@L0%& () - 2°<. @
10:: 1f SAH#10% : & () -

were prepared by a similar method to Example 1 from tert-butyl N-[(35)-
pyrrolidin-3-yljcarbamate [see J. Het. Chem. (1990), 27, 1527-1536] and the
corresponding carboxylic acid.

Table 3a
Preparation x? Analytical Data
No.
17 'H-NMR (CDCls) & : 8.22 (1H, d), 8.05
(1H, d), 7.95 (1H, m), 7.82 (1H, d), 7.75
(1H, m), 7.60 (1H, m), 4.80 (1H, bs),
N 4.20-3.90 (3H, m), 3.80 (2H, m), 2.20
| (1H, m), 1.90 (1H, m), 1.40 (9H, s).
= MS : 342 (MH").
18 'H-NMR (mixture of rotamers) (CDCls) & :

8.20 (1H, m), 8.10 (2H, m), 7.70 (3H, m),
7.50 (4H, m), 4.50-3.00 (6H, m), 2.40-
1.80 (2H, m), 1.45-1.25 (9H, s).

MS : 418 (MH™).

R¢: 0.70 (20 : 1, by volume, chloroform :
methanol).

(J. Am. Chem. Soc
1932, 54, 4732)",




| NS1#109% " & ()- @ 10%& ()-f)9! 10%& ()-,"T#10% & ()-!S, "T#10% ' & ()-  gH@
10:: | f SF109B&' ()- F " 1109B& ()-4%0%& ()-4%0%&' ()-' mloYB& ()- 10::13 JAN 2003
10: : E' cl dEH@ 10: : | f YM 10988 ()-19109B& ()-3
10%3& () FS& 109B& ()-f109B& () - | hdEH@

IfY(" 1%‘%@% %ﬁl & 109B& ()- | %0YB& ()-F y#@O%BS& ()- @ ET00BR 3 -
10%3& () - R~adEH@ 10: : ! f 310%B& () -, 2@0%BE () - 0S#10%B& () - |
L 109B& () - +109B& ()-*109B& ()-)bC 10: lfY | 109& ()-' mlO%& ()- 10 10
10Y 3"109%&' () - @#109B& ()-y5mlovB&' ()-5{qdEbC 10::!fy 10%&' ()-& 10%& ()-
“Z"10%& ()- f 109%&' ()- 109& ()- Y'!109F&i-()- VQTdEbC 10::1f"109%& ()- !

109%& () - @O%& ()-3 10%' ()-. 10% ()- | MLO%& ()- @a?bC
10:: 1 @ 0% {9- ' N@!10% t "t & ()- +10%R HINNR (hARiré bf rotad@¥® (ODCls) & :
L8109 () L*aB7C 10 10 9z10% ()- S, 8@8Y&1H), TP '8LOYEH )m), 7.70 (1H, m),

7.52 (1H, m), 7.30 (1H, m), 4.80 (1H, bs),
NTX 4.05 (3H, s), 4.40-2.60 (5H, m), 2.20 (1H,
m), 1.90 (1H, m), 1.42-1.40 (SH, ss).
N MS : 371 (MH™).
| R : 0.8 (20 : 1, by volume, chloroform ;
CH, methanol).

20 "H-NMR (mixture of rotamers) (CDCls) & :
8.05 (3H, m), 7.78 (1H, d), 7.50-7.30 (4H,
m), 7.00 (1H, m), 4.82-4.65 (1H, bsbs),
4.30-4.10 (1H, bsbs), 3.82 (3H, s), 4.10-
3.60 (2H, m), 3.50-3.00 (2H, m), 2.40-
1.80 (2H, m), 1.40-1.20 (9H, ss).

MS : 448 (MH").

R¢:0.75 (10 : 1, by volume, chloroform :
methanol).

21 'H-NMR (mixture of rotamers) (CDClg) &
7.70 (1H, bs), 7.50 (2H, m), 7.19 (1H, m),
6.90 (1H, d), 4.75-4.55 (1H, m), 4.40-
3.80 (2H, m), 3.80-3.60 (3H, m), 3.60-
2.90 (3H, m), 2.30-1.70 (2H, m), 1.75-

X
NN 1.55 (6H, m), 1.42-1.35 (9H, ss).
MS : 325 (MH").

R¢: 0.4 (10 : 1, by volume, chioroform :
methanol).
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10#10%&' () - L#10% /& () -1 #10% / & ()-!S#10% /:/& ()-' 10% & ()- 10 13 JAN200
10<LY}[ <EC 10: 10@ $10% & ()-!#@ $10%

& ()-,! @109 ()-!,! @10% /& ()-, Yg#109%C& ()-!, Yg#10% / & () - YUKLMN[r S4 10F -
109 ()- |¥ #3%F)-f'1109%& ()- 100/ 0/ 100/ 0/ PCT/IB95/01211

100/ 0/ 11 @ $109%/ 0/ & ()-! 6M@ $10% / & () - Ti BkdEr S4 10F 10 :
109%&' ()-y10%& ()-F @O0%& ()-M 10%& ()-F 109& ()-L!10%& ()- A>PaBrS4 10F |
S)MLOY' ()-y' 10%& ()-Y 9!s10%&' ()-!yg#10%r& ()-Y | s109& ()-Y

' 109%&' () - P?dYNC 10F -82
22 MS : 376 (MH™).
R¢: 0.8 (10 : 1, by volume, chloroform :
methanol).
N
~Z
Cl N
23 'H-NMR (mixture of rotamers) (CDCls) & -

8.00 (1H, s), 7.65 (1H, d), 7.50 (1H, m),
7.18 (1H, m), 5.40-5.20 (1H, bsbs), 4.30-
4.10 (1H, bsbs), 3.90-3.10 (5H, m), 2.30-
1.80 (2H, m), 1.42-1.30 (9H, ss).

MS : 331.2 (MH").

HN

\ —
N

(Helv. Chim. Acta,
1976, 59, 2618)".

Footnote

1. Starting material preparation.

Preparations 24 to 30

The compounds of the following tabulated Preparations (Table 3b) were
prepared by a similar method to Preparation 8 from the corresponding t-butyl
10  carbamate [see Table 3a).
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18109&' () -y/ m' 109& () -

CaBYNC
13

JAN 2003

0/ 10/
C 10F

Preparation
No.

Starting
material
Prep. No.

Product

Analytical Data

24

17

MS : 242 (MH™).
Ri:0.1(10: 1, by

volume, chloroform :

methanol).

25

18

o)
HN.., C:N
/
N
0

N
HZN.,,,C/N / O

—=N

G

MS : 318 (MH™).
Ri:0.1(20: 1, by

volume, chloroform :

methanol).

26

19

O
HN..,
! N
G e
N CH,

MS : 272 (MH").
R¢:0.15(20: 1, by

volume, chloroform :

methanol).

27

20

o—CH,
0

HlN.,,,GN ; O

=N

CJ

MS : 348 (MH").
Ri:0.1(10:1, by

volume, chloroform :

methanol).
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10% " & ()1" cf2@BbC 21 6) MS : 325 (MH"),
HN.., Ri:0.1(10:1, by
2 N volume, chloroform :
/ methanol).
—N
O
29 22 O MS : 276 (MH+).
H,N..,, Ri:0.12(10: 1, by
N volume, chloroform :
/ methanol).
—N
Cl

30 23 0
HN., CN

HN~

MS : 231 (MH").
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10! 1s- 10%dd&' ()-!" " 10%RefHButsl 4- 1[@2/8)0)(418919@_2(0)@10%%)2 G310%&' () -ovz4z[<1@
1

piperidinylicarbonylamino)piperidinecarboxylate

O

N

The title compound was prepared by a similar method to Example 1 from
(25)-1-(1,3-benzoxazol-2-yl)-2-piperidinecarboxylic acid [see Preparation 3] and
10 tert-butyl 4-amino-1(2H)-piperidinecarboxylate [see Takatani, Muneo et al, WO
9740051]. The crude product was purified by column chromatography on silica
gel eluting with a solvent gradient of 2 : 1 : 0 changing to 0 : 95 : 5, by volume,
hexane : ethyl acetate : methanol to afford tert-butyl 4-([(25)-1-(1,3-benzoxazol-
2-yl)-2-piperidinyljcarbonylamino)piperidinecarboxylate as a white foam.
15
"H-NMR (CDCl3) & : 7.40 (1H, m), 7.30 (1H, m), 7.20 (1H, m), 7.10 (1H, m),
6.40 (1H, d), 4.90 (1H, s), 4.30 (1H, d), 4.00 (3H, m), 3.20 (1H, t), 2.90 (2H, m),
2.40 (1H, d), 1.90 (2H, m), 1.80-1.60 (5H, m), 1.40 (9H, s), 1.30 (2H, m).
MS: 429 (MH+).
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Methyl 4-methyl-1-benzenesulfonate (0.8g), triphenylphosphine (1.12g)

10  and diethyl azodicarboxylate (0.68ml) were added sequentially to a solution of
tert-butyl (25,4 R)-2-[(benzyloxy)methyl]-4-hydroxy-1-pyrrolidine-1-carboxylate
(1.19) [see Takano, Seiichi, et al, J. Chem. Soc. Chem Commun. (1988), 23,
1527-1528] in dry tetrahydrofuran (10ml) at 10°C under a atmosphere of
nitrogen. The reaction mixture was then stirred at room temperature for 48

15 hours, after which time the solvent was removed under reduced pressure and
the residue partitioned between ethyl acetate and water. The organic layer was
separated, dried over magnesium sulphate and the solvent removed under
reduced pressure. The crude product was purified by column chromatography
on silica gel eluting with a solvent system of 85 : 15, by volume, hexane : ethy!

20  acetate to afford the title compound as a colourless gum.
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'H-NMR (CDCls) & : 7.80 (2H, d), 7.30 (7H, m), 5.05 (1H, m), 4.50 (2H, m), 4.00
(1H, m), 3.70 (2H, m), 3.50 (2H, m), 2.50 (3H, s), 2.40-2.20 (2H, m), 1.45 (9H,
s).

MS: 462 (MH+).

Preparation 33
tert-Butyl (2S.4 R)-4-azido-2-[(benzyloxy)methvllpyrrolidine-1-carboxylate

Sodium azide (0.32g) was added to a solution of tert-Butyl (25,4S5)-2-
[(benzyloxy)methyl]-4-[(4-methylphenyl)sulfonyl]loxypyrrolidine-1-carboxylate
(1.15g) [see Preparation 32] in ethanol (20mi) and dimethylformamide (5ml).
The reaction mixture was heated to 80°C for 4 hours, after which time the
cooled mixture was partitioned between diethyl ether and water. The organic
layer was separated and the aqueous exiracted twice with diethyl ether, the
combined organic layers were dried over magnesium sulphate and the solvent
removed under reduced pressure. The residue was azeotroped with
dichloromethane to afford tert-butyl (25,4 R)-4-azido-2-
[(benzyloxy)methyl]pyrrolidine-1-carboxylate (820mg) as an oil.
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MS: 333 (MH+).
5
Preparation 34
tert-Buty! (25,4 R)-4-amino-2-[(benzyloxy)methyllpyrrolidine-1-carboxylaie
N3’l’ HZNI'
(- [
A © — A, ©
S J°
10

Triphenylphosphine (421mg) was added to a solution of tert-butyl (25,4 R)-4-
azido-2-[(benzyloxy)methyl]pyrrolidine-1-carboxylate (455mg) [see Preparation
33] in dry tetrahydrofuran (10ml). The reaction mixture was then stirred until the
evolution of nitrogen gas had ceased, water (0.036ml) was added, the mixture
15 was then stirred for a further 72 hours. The solvent was then removed under
reduced pressure and the residue was dissolved in diethyl ether and hexane
added until the mixture became cloudy. The supernatant liquid was separated
and the solvent removed under reduced pressure. The crude product was
purified by column chromatography on silica gel eluting with a solvent system of
20  90: 10, by volume, dichloromethane : methanol to afford tert-butyl (25,4 R)-4-

amino-2-[(benzyloxy)methyl]pyrrolidine-1-carboxylate (225mg) as a colourless
oil.
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(3R)-3-Piperidinol hydrochloride (10.0g) and triethylamine (10.13ml) in
dry 1,2-dichloroethane (350ml) were stirred for 15 minutes at 50°C. 2-Pyridine
carboxaldehyde (7.63ml) and glacial acetic acid (4.16ml) were added and the

15  reaction mixture stirred for 1.5 hours at reflux. Sodium triacetoxyborohydride
(34.85g) was then added portionwise and the resulting mixture was cooled to
room temperature and stirred for a further 1 hour. Water (350ml) and 1M
aqueous sodium hydroxide solution were then added until the mixture was
pH12. The organic layer was separated and the aqueous extracted with

20  chloroform, the combined organic layers were dried over magnesium sulphate
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Benzyl (25,4 R)-4-hydroxy-2-(hydroxymethyl)pyrrolidine-1-carboxylate
20  (2.0g) [see Ceulemans et al, Chem, Eur. J. (1997), 3(12), 1997-2010] was
added to a solution of phenol (1.12g), triphenylphosphine (2.51g) and

diethylazodicarboxylate (1.51ml) in dry tetrahydrofuran (40mi). The reaction
mixture was stirred at room temperature for 20 hours, after which time the
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solvent was removed under reduced pressure and the residue was dissolved in
chloroform. The organic solution was washed with 15% aqueous sodium
hydroxide solution, then brine, dried over magnesium sulphate and the solvent
5 removed under reduced pressure. The crude product was purified by column
chromatography on silica gel eluting with a solvent system of 1 : 1, by volume,
hexane : ethyl acetate to afford benzyl (25,4 R)-4-hydroxy-2-

(phenoxymethyl)pyrrolidine-1-carboxylate (0.69¢g) as a clear oil.

10 'H-NMR (CDCl3) & : 7.40-7.20 (7H, m), 7.0-6.90 (1H, m), 6.85-6.75 (2H, d),
5.20-5.00 (3H, m), 4.80 (1H, s), 4.30-3.75 (2H, m), 3.75-3.60 (3H, m), 2.30-2.15
(1H, m), 2.10-2.00 (1H, m).
Rf: 0.4 (1:1 by volume, hexane : ethy| acetate).

15 Preparation 37
(3R.55)-5-(Phenoxymethyl)pyrrolidin-3-ol

20

10% w/w Palladium on carbon (0.05g) was added to a solution of benzy!
(25,4 R)-4-hydroxy-2-(phenoxymethyl)pyrrolidine-1-carboxylate (0.25g) [see
Preparation 36] and 5M agueous ammonium formate (1.45ml) in methanol
(20ml).
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The reaction mixture was heated under reflux for 3 days, after which time the

reaction was filtered through celite and the solvent removed under reduced

pressure. The crude product was purified by column chromatography on silica
5 gel eluting with a solvent system of 90 : 10 : 0.5, by volume, chioroform :

methanol : 0.88 agueous ammonia solution to afford (3R,5S)-5-
(phenoxymethyl)pyrrolidine-3-ol (0.25¢g) as a brown oil.

"H-NMR (CDCls) & : 7.24-7.20 (2H, t), 6.91-6.85 (1H, 1), 6.80-6.75 (2H, d), 4.78-
10  4.71 (1H, m), 3.80-3.68 (2H, bs), 3.64-3.59 (1H, dd), 3.56-3.49 (1H, dd), 3.26-

3.19 (1H, m), 3.19-3.16 (1H, d), 3.02-2.94 (1H, dd), 2.24-2.14 (1H, ddd), 1.70-

1.60 (1H, ddd).

MS: 194 (MH+).

15 Preparation 38
(3R,55)-5-(Phenoxymethyl)-1-(4-pyridinylmethyDpyrrolidin-3-ol

HO
HO, 0
Doy — _y 0
0O ~
N~
20 The title compound was prepared by a similar method to Preparation 35

from (3R,55)-5-(phenoxymethyl)pyrrolidine-3-ol [see Preparation 37] and 4-
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pyridinecarboxaldehyde. The crude product was purified by column
chromatography on silica gel eluting with a solvent system of 95 : 5, by volume,
chloroform : methanol to afford (3R,5S5)-5-(phenoxymethyl)-1-(4-

5 pyridinylmethyl)pyrrolidine-3-ol as a white solid.

"H-NMR (CDClg) & : 8.45-8.40 (2H, m), 7.25-7.10 (4H, m), 6.90-6.80 (1H, m),

6.80-6.70 (2H, m), 4.73-4.66 (1H, m), 4.08-4.02 (1H, d), 3.73-3.66 (1H, dd),

3.56-3.50 (1H, dd), 3.36-3.28 (1H, d), 3.20-3.13 (2H, d), 2.87-2.80 (1H, m),
10 2.53-2.46 (1H, dd), 2.43-2.35 (1H, m), 2.12-2.03 (1H, m).

Rotation : [0]25 =-12.50° (¢ = 1.0, chioroform).

MS: 285 (MH-+).

15 Preparation 39

(3R)-1-[(2-Fluoro-4-pyridiny) methyl]-3-piperidinol

HO,,, O

Br
HO N
AN + HCl —— SN
N |
N° F H =N

20 (3R)-3-hydroxypiperidine hydrochloride (0.188g) was added to a solution
of 4-(bromomethyl)-2-fluoropyridine (0.26g) [see Porter gt al, WO 9622978] and

potassium carbonate (0.189g) in acetonitrile (15ml). The reaction mixture was
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refluxed for 5 days, after which time the solvent was removed under reduced
pressure and the residue partitioned between dichloromethane and water. The
organic layer was separated and the aqueous was adjusted to pH 12 and the
5 product extracted with dichloromethane. The combined organic layers were
dried over magnesium sulphate and the solvent removed under reduced
pressure. The crude product was purified by column chromatography on silica
gel eluting with a solvent system of 95 : 5, by volume, chloroform : methanol to
afford (3R)-1-[(2-fluoro-4-pyridinyl)methyl]-3-piperidinol (0.255g) as a pale
10  yellow oil.

"H-NMR (CDCly) & : 7.97-7.96 (1H, d), 7.03-7.01 (1H, d), 6.80 (1H, s), 3.70-3.80
(1H, m), 3.44-3.36 (2H, m), 3.32 (1H, ), 2.55-2.45 (1H, d), 2.35-2.20 (1H, bs),
2.20-2.05 (2H, d), 1.70-1.60 (2H, d), 1.50-1.35 (1H, m), 1.35-1.25 (1H, m).

15 MS: 211 (MH+).

Preparation 40

tert-Butyl N-[(3.5)-1-(3-pyridinyimethyl) pyrrolidin-3-vilcarbamate

0] H (0] O
P . ﬁ)
) De (TR Qs
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The title compound was prepared by a similar method to Preparation 7
from tert-butyl N-[(35)-1-pyrrolidine-3-yljcarbamate (see J. Het. Chem., 1990,
27, 1286-1287) and 3-pyridinecarboxaldehyde to afford tert-buty! N-[(35)-1-(3-

5  pyridinylmethyl)pyrrolidine-3-yljcarbamate which was used immediately for
Preparation 41.

Preparation 41
(38)-1-(3-Pyridinylmethyl)pyrrolidine-3-amine

10

The title compound was prepared by a similar method to Preparation 8
from tert-butyl N-[(35)-1-(3-pyridinylmethyl)-1-pyrrolidine-3-yljcarbamate [see
15  Preparation 40] and hydrogen chloride to afford (35)-1-(3-
pyridinylmethyl)pyrrolidine-3-amine as a white solid.
MS : 178 (MH™).
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Preparation 42

Ethyl (25)-1-(1,3-benzothiazol-2-yl)-2-piperidinecarboxylate

0 X
+ O\/ —_— z 0

Lz

2-Chloro-1,3-benzothiazole (503mg) was added to a suspension of ethyl
(25)-2-piperidinecarboxylate (471mg) [J.A.C.S. (1993), 115(22), 9925-9938],
triethylamine hydrochloride (414mg) and copper powder (38mg) in xylene (5mi).
The reaction mixture was refluxed for 28 hours, after which time ethyl acetate
(20ml) was added to the cooled mixture and the solids filtered off. The organic
layer was washed with water, dried over magnesium sulphate and the solvent
removed under reduced pressure to afford ethyl (25)-1-(1,3-benzothiazol-2-yl)-
2-piperidinecarboxylate (705mg) as a brown solid.

'H-NMR (CDCl3) & : 7.58 (1H, d), 7.50 (1H, d), 7.20 (1H, 1), 7.00 (1H, 1), 5.10
(1H, d), 4.18 (2H, q), 3.80 (1H, m), 3.42 (1H, m), 2.25 (1H, d), 1.95-1.80 (3H,
m), 1.60 (1H, m), 1.40 (1H, m), 1.20 (3H, 1).

MS: 291 (MH+).
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The title compound was prepared by a similar method to Preparation 3
from ethyl (25)-1-(1,3-benzothiazol-2-yl)-2-piperidinecarboxylate [see
Preparation 42] and 1N aqueous lithium hydroxide solution. The crude product

10  was purified by column chromatography on silica gel eluting with a solvent
system of 10 : 1, by volume, dichloromethane : methanol to afford (25)-1-(1,3-

benzothiazol-2-yl)-2-piperidinecarboxylic acid as a solid.

'H-NMR (CDCls) & : 7.42 (2H, m), 7.10 (1H, m), 6.95 (1H, m), 4.80 (1H, m),
15 3.50(2H, m), 2.10 (1H, m), 1.50 (6H, m).
MS: 261 (MH+).
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Preparation 44

Ethyl (25)-1-(6-chioro-1.3-benzothiazol-2-y)-2-piperidinecarboxylate

The title compound was prepared by a similar method to Preparation 42
from 2,6-dichioro-1,3-benzothiazole [see J. Ind. Chem. Soc., (1993), 10, 565-

10  569] and ethy! (285)-2-piperidinecarboxylate (471mg) [see J.A.C.S. (1993),
115(22), 9925-9938] to afford ethyl (25)-1-(6-chloro-1,3-benzothiazol-2-yl)-2-

piperidinecarboxylate as a solid.

"H-NMR (CDCly) & : 7.55 (1H, s), 7.40 (1H, d), 7.15 (1H, d), 5.05 (1H, d), 4.15

15  (2H, g), 3.65 (1H, m), 3.45 (1H, m), 2.22 (1H, m), 1.80 (2H, m), 1.60 (1H, m),

1.35 (1H, m), 1.15 (3H, 1).
MS: 325 (MH+).
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The title compound was prepared by a similar method to Preparation 3
from ethyl (2S)-1-(6-chloro-1,3-benzothiazol-2-yl)-2-piperidinecarboxyiate [see
Preparation 44] and 1N aqueous lithium hydroxide soiution to afford (25)-1-(6-

10  chloro-1,3-benzothiazol-2-yl)-2-piperidinecarboxylic acid as a solid.

'H-NMR (DMSO-dg) & : 7.80 (1H, s), 7.70 (1H, d), 7.30 (1H, d), 5.60 (1H, bs),
4.75 (1H, bs), 3.40 (2H, m), 2.20 (1H, m), 1.80-1.60 (3H, m), 1.50 (1H, m), 1.30
(1H, m).

15 MS: 295(MH+).
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Preparation 46
tert-Butyl 2-chloro-1H-1,3-benzimidazole-1-carboxylate

N\ cl 11:\>_C]
@ﬁ} - %ﬁo

2-Chloro-1H-1,3-benzimidazole (1.07g) was added to a solution of di-
tert-butyldicarbonate (1.83g) and 4-dimethylaminopyridine (86mg) in acetonitrile
(15ml). The reaction mixture was stirred at room temperature for 30 minutes,

10 after which time the solvent was removed under reduced pressure. The crude
product was then purified by column chromatography on silica gel eluting with a
solvent gradient of 100 : 0 changing to 90 : 10, by volume, hexane : ethyl

acetate to afford tert-butyl 2-chloro-1H-1,3-benzimidazole-1-carboxylate (1.68g)
as a white solid.
15

"H-NMR (CDClz) & : 7.90 (1H, m), 7.35 (1H, m), 7.40 (2H, m), 1.80 (9H, s).
MS: 253 (MH+).
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Preparation 47

tert-Butyl 2-[(25)-2-[(benzyloxy)carbonvl]-1-piperidinyll-1 H-1,3-benzimidazole-1-

carboxylate
N O. /( ]
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(j\rro\/g — )V ). k 0
N N N
H O
0]

The title compound was prepared by a similar method to Preparation 2
10  from tert-butyl 2-chloro-1H-1,3-benzimidazole-1-carboxylate [see Preparation
48] and benzyl (25)-2-piperidinecarboxylate [see J.A.C.S. (1996), 118(7), 1629-
1644)]. The crude product was purified by column chromatography on silica gel
eluting with a solvent gradient of 90 : 10 changing to 80 : 20, by volume,
hexane : ethyl acetate, in 5% increments to afford fert-butyl 2-[(2S5)-2-
15  [(benzyloxy)carbonyl]-1-piperidinyi}-1 H-1,3-benzimidazole-1-carboxylate as an
oil.

"H-NMR (CDCly) § : 7.65 (1H, d), 7.45 (1H, d), 7.40 (2H, s), 7.25 (5H, m), 5.20

(2H, s), 4.70 (1H, m), 4.85 (1H, m), 3.60 (1H, m), 2.20 (1H, m), 2.05 (1H, m),
20 1.80-1.50 (13H, m).

MS: 436 (MH+).
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Preparation 48
{25)-1-[1-(tert-Butoxycarbonyl)-1 H-1,3-benzimidazol-2-yl]-2-piperidinecarboxylic

acid

o\/© OH
N

10% w/w Palladium on carbon (300mg) was added to a solution of tert-
10  butyl 2-[(25)-2-[(benzyloxy)carbonyl]-1-piperidinyl]-1H-1,3-benzimidazole-1-
carboxylate (900mg) [see Preparation 47} in ethanol (30ml). The reaction
mixture was hydrogenated at 103.5 kPa (15psi) at room temperature for 18
hours. The catalyst was then filtered off and the solvent removed under
reduced pressure to afford (2S5)-1-[1-(tert-butoxycarbonyl)-1H-1,3-benzimidazol-
15  2-yl]-2-piperidinecarboxylic acid (700mg) as a white foam.

'H-NMR (DMSO-dg) § : 7.65 (1H, d), 7.35 (1H, d), 7.20 (1H, 1), 7.10 (1H, 1), 4.40
(1H, m), 3.50 (2H, m), 2.05 (1H, d), 1.90 (1H, m), 1.70-1.40 (13H, m).
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Preparation 49
1,3.4.12a-Tetrahydropyrido[1',2':3 4limidazo[1,2-a][1.3]benzimidazol-12(2 H)-

one
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The title compound was prepared by a similar method to Example 1 from

(28)-1-[1-(tert-butoxycarbonyl)-1 H-1,3-benzimidazol-2-yl]-2-piperidinecarboxylic

10 acid [see Preparation 48] and (3S)-1-benzylpyrrolidin-3-ylamine. The crude
product was purified by column chromatography on silica gel eluting with a
solvent gradient of 70 : 30 changing to 50 : 50, by volume, hexane : ethyl
acetate followed by 90 : 10 : 1, dichloromethane : methanol : 0.88 ammonia to
afford

15 1,3,4,12a-tetrahydropyrido[1',2":3,4]imidazo[1,2-a][1,3]benzimidazol-12(2H)-one
as a white solid.

'H-NMR (CDCls) & : 7.60 (1H, d), 7.40 (1H, d), 7.30 (1H, m), 7.10 (1H, 1), 4.20
(2H, m), 3.20 (1H, m), 2.35 (1H,d), 2.05 (1H,m), 1.80 (1H,d), 1.70-1.50 (3H,m).
20 MS: 227 (MHY).
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It will be appreciated that what will be claimed is as follows:

(i) a compound of the formula () or a pharmaceutically acceptable salt or
5 solvate thereof;

(i)  a process for the preparation of a compound of the formula (1) or a
pharmaceutically acceptable salt or solvate thereof;

(i)  a pharmaceutical composition comprising a compound of the formula (1)
or a pharmaceutically acceptable salt or solvate thereof, together with a

10 pharmaceutically acceptable excipient, diluent or carrier;

(iv) acompound of the formula () or a pharmaceutically acceptable salt,
solvate or composition thereof, for use as a medicament;

(v)  the use of a compound of the formula (I) or of a pharmaceutically
acceptable salt, solvate or composition thereof, for the manufacture of a

15 medicament for the treatment of neuronal degeneration;

(vi)  the use of a compound of the formula (I) or of a pharmaceutically
acceptable salt, solvate or composition thereof, for the manufacture of a
medicament for the promotion of neuronal regeneration and outgrowth;

(vii) the use of a compound of the formula () or of a pharmaceutically

20 acceptable salt, solvate or composition thereof, for the manufacture of a
medicament for the treatment of a neurological disease or disorder such
as a neurodegenerative disease;

(viii) use as in (vii) where the neurological disease or disorder is selected from
the group consisting of senile dementia (Alzheimer's disease) and other

25 dementias, amyotrophic lateral sclerosis and other forms of motor
neuron disease, Parkinson's disease, Huntington's disease, neurological
deficits associated with stroke, all forms of degenerative disease
affecting the central or peripheral nervous system (e.g. cerebellar-
brainstem atrophies,
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syndromes of progressive ataxias), all forms of muscular dystrophy,
progressive muscular atrophies, progressive bulbar muscular atrophy,
physical or traumatic damage to the central or peripheral nervous

5 system (e.g. spinal cord), herniated, ruptured or prolapsed intervertebrae
disc syndromes, cervical spondylosis, plexus disorders, thoracic outlet
syndromes, all forms of peripheral neuropathy (both diabetic and non-
diabetic), trigeminal neuralgia, glossopharyngeal neuralgia, Bell's Palsy,
all forms of auto-immune related disease resuiting in damage of the

10 central or peripheral nervous system (e.g. multiple sclerosis, myasthenia
gravis, Guillain-Barré syndrome), AIDS related disorders of the nervous
system, dapsone ticks, bulbar and retrobulbar affections of the optic
nerve (e.g. retinopathies and retrobulbar neuritis), hearing disorders such
as tinnitus, and prion diseases;

15 (ix) use as (viii) where the neurological disease or disorder is senile
dementia (Alzheimer's disease) or another dementia, amyotrophic lateral
sclerosis or another form of motor neuron disease, Parkinson'’s disease,
Huntington’s disease, a neurological deficit associated with stroke,
physical or traumatic damage to the central or peripheral nervous system

20 (e.g. spinal cord), a peripheral neuropathy (either diabetic or non-
diabetic), multiple sclerosis or a hearing disorder such as tinnitus;

(x) a method of treatment of a human to treat neuronal degeneration which
comprises treating said human with an effective amount of a compound
of the formula (1) or with a pharmaceutically acceptable salt, solvate or

25 composition thereof;
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(xiy a method of treatment of a human to promote neuronal regeneration and
outgrowth which comprises treating said human with an effective amount
of a compound of the formula (1) or with a pharmaceutically acceptable

5 salt, solvate or composition thereof;

(xii) a method of treatment of a human to treat a neurological disease or
disorder such as a neurodegenerative disease which comprises treating
said human with an effective amount of a compound of the formula (1) or
with a pharmaceutically acceptable salt, solvate or composition thereof;

10 (xiii) a method as in (xii) where the neurological disease or disorder is
selected from the group consisting of senile dementia (Alzheimer's
disease) and other dementias, amyotrophic lateral sclerosis and other
forms of motor neuron disease, Parkinson's disease, Huntington's
disease, neurological deficits associated with stroke, all forms of

15 degenerative disease affecting the central or peripheral nervous system
(e.g. cerebellar-brainstem atrophies, syndromes of progressive ataxias),
all forms of muscular dystrophy, progressive muscular atrophies,
progressive bulbar muscular atrophy, physical or traumatic damage to
the central or peripheral nervous system (e.g. spinal cord), herniated,

20 ruptured or prolapsed intervertebrae disc syndromes, cervical
spondylosis, plexus disorders, thoracic outlet syndromes, all forms of
peripheral neuropathy (both diabetic and non-diabetic), trigeminal
neuralgia, glossopharyngeal neuralgia, Bell's Palsy, all forms of auto-
immune related disease resulting in damage of the central or peripheral

25 nervous system (e.g. multiple sclerosis, myasthenia gravis, Guillain-
Barré syndrome), AIDS related disorders of the nervous system,
dapsone ticks, bulbar and retrobuibar affections of the optic nerve (e.g.
retinopathies and retrobulbar neuritis), hearing disorders such as tinnitus,
and prion diseases;
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dementia (Alzhelmer s disease) or another dementia, amyotrophic lateral
sclerosis or another form of motor neuron disease, Parkinson’s disease,
5 Huntington's disease, a neurological deficit associated with stroke,

physical or traumatic damage to the central or peripheral nervous

system (e.g. spinal cord), a peripheral neuropathy (either diabetic or non-

diabetic), multiple sclerosis or a hearing disorder such as tinnitus; and
(xv) any novel intermediates described herein.

10 (xvi) the use of a compound of the formula (l) or of a pharmaceutically
acceptable salt, solvate or composition thereof, for the manufacture of a
medicament for the treatment of a disease resulting from a deficiency or
over production of FKBP-12 or FKBP-52.

The compounds of the invention demonstrate inhibitory activity against the

15 rotamase enzyme FKBP-12. In particular some of the better compounds i.e.
the compounds of examples 2, 6, 7, 8, 13a, 15, 16, 17, 18, 19, 20, 21, 22, 23,
24, 25, 26, 27, 30, 35 and 41 were found to have an ICsg for inhibition of the
FKBP-12 enzyme of below 1200nM. The compound of example 2 was found

to have an ICs for inhibition of the FKBP-52 enzyme of 2790 nM.
20
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R is a C-linked, 4- to 6-membered ring, non-aromatic, heterocyclic
group containing one nitrogen heteroatom, said group being optionally
substituted by 1, 2 or 3 substituent(s) each independently selected
from C4 - Cs alkyl, Cz - Cg alkenyl, C3 - C7 cycloalkyl, aryl, het, -CO» (C,
- Cs alkyl), -CO(het), -CONR®R® and -CO(aryl), said alkyl and alkenyl
being optionally substituted by 1 or 2 substituent(s) each independently
selected from Cs - C7 cycloalkyl, aryl, het, -O(aryl), -O(C - C»
alkylene)aryl, -CO(het), -CONR°R® and -CO(aryl);

R', R? R° and R* are each independently selected from H, halo, C -
Ce alkyl, C3 - C; cycloalkyl, halo(Cq - Cg)alkyl, C - Cg alkoxy, -
CONRSRG, Cs - C7 cycloalkoxy, C; - C7 cycloalkyl-(C» - C4)alkylene, Cs -
C; cycloalkyl(Cs - Cs)alkoxy and -CO»(C+ - Cg alkyl);
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Ft10% & & ( whdit B &' (k2 RL®© A X and Y are as defined for a compound of

the formula (1) in claim 1.

3. A compound as claimed in claims 1 or 2 wherein A is 1,4-butylene.

4, A compound as claimed in any of claims 1 to 3 wherein X is O, S or
NH.
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9. A compound according to any of claims 1 to 8 wherein R is an
azetidinyl, pyrrolidinyl or a piperidinyl group, each optionally substituted
by 1, 2 or 3 substituent(s) each independently selected from C4-Cq
alkyl, het, -CO2(C+-Cs alkyl) and -CO(het), said alkyl being optionally
substituted by 1 or 2 substituent(s) each independently selected from
Cs-C- cycloalkyl, aryl, het, -O(aryl), -O(C4-C; alkylene)aryl and -
CONR°R®.,

10. A compound according to any of claims 1 to 9 wherein R is azetidinyl,
pyrrolidiny! or piperidinyl, each optionally substituted by 1, 2 or 3
substituent(s) each independently selected from ethyl, 2-pyridyl, tert-
butoxycarbonyl, quinolin-2-ylcarbonyl, 2-phenylquinolin-4-ylcarbonyl, 4-
methoxyquinolin-2-yicarbonyl, 6-methoxy-2-phenylquinolin-4-
ylcarbonyl, 2-piperidinoquinolin-4-ylcarbony!, 2-chloroquinolin-4-
ylcarbonyl, 1H-benzpyrazol-6-ylcarbonyl, cyclopropylmethyl,
phenylmethyl, diphenylmethyl, 2-pyridylmethyl, 3-pyridyimethyl, 4-
pyridylmethyl, 2-(2-pyridyl)ethyl, 2-(2-methylimidazol-1-yl)ethyl, (1H-
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13. A compound according to any of claims 1 to 12 wherein the “het”
group is a pyridyl, imidazolyl, triazolyl, quinolinyl or benzpyrazolyl
group, each optionally substituted by 1, 2 or 3 substituent(s) each
independently selected from methyl, methoxy, fluoro, chloro, phenyl

and piperidino.

14. A compound according to any of claims 1 to 13 wherein R', R?, R® and
R* are each independently selected from H, halo(C+-Cg)alkyl and halo.

15. A compound according to any of claims 1 to 14 wherein R', R?, R® and
R* are each independently selected from H, fluoro, chloro, bromo and
trifluoromethyl.

16. A compound according to any of claims 1 to 15 wherein the group of

the formula:
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is the compound of the formula (1) according to claim 1 is a 1,3-
benzoxazol-2-yl, 1,3-benzothiazol-2-yl, 1H-benzimidazol-2-yl, 6-bromo-
1,3-benzoxazol-2-yl or 8-chloro-1,3-benzothiazol-2-yl group.

17. A compound according to any of claims 1 to 16 wherein A is 1-4-
butylene, X is O or NH, Y is NH, R is 3-azetidinyl, 3-pyrrolidiny!, 3-
piperidinyl or 4-piperidinyl each optionally substituted by 1, 2 or 3
substituent(s) each independently selected from ethy!, 2-pyridyl, tert-
butoxycarbonyl, quinolin-2-ylcarbonyl, 2-phenylquinolin-4-yicarbonyl, 4-
methoxyquinolin-2-ylcarbonyl, 6-methoxy-2-phenylquinolin-4-
yicarbonyl, 2-piperidinoquinolin-4-ylcarbonyl, 2-chloroquinolin-4-
ylcarbonyl, 1H-benzpyrazol-6-ylcarbonyl, cyclopropylmethyl,
phenylmethyl, diphenylmethyl, 2-pyridylmethyl, 3-pyridyimethyl, 4-
pyridyimethyl, 2-(2-pyridyl)ethyl, 2-(2-methylimidazol-1-yl)ethyl, (1H-
1,2,4-triazol-3-yl)methyl, (2-chloroquinolin-3-yl)methyl, quinolin-4-
yimethyl, quinolin-2-yimethyl, quinolin-3-yimethyi, 1-(quinolin-4-yl)ethyl,
(2-fluoropyridin-4-ylymethyl, phenoxymethyl, benzyloxymethyl,
aminocarbonylmethyl, 2-(aminocarbonyl)ethyl and 3-(aminocarbonyl)
phenylmethyl.

18. A compound according to any of the preceding claims selected from
the group consisting of:
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yl}-2-piperidinecarboxamide;

(28)-N*-{(39)-1 ~[3-(Aminocarbonyl)phenyimethyl]pyrrolidin-3-yl}-1-(1,3
benzoxazol-2-yl)-2-piperidinecarboxamide:

(25)-N-{(39)-1 -[(2-Chlorooquinolin-3-yl)methyl)jpyrrolidin-3-yl}-1-(1,3-
benzoxazol-2-yl)-2-piperidinecarboxamide;

(25)-N{(3 S)-1-[(Quinolin-3-yl)methyl)]pyrrolidin-3-yl}-1-(1,3
benzoxazol-2-yl)-2-piperidinecarboxamide;

(28)-N°~{(3 S)-1-[(Quinolin-4-ylymethyl)}pyrrolidin-3-yl}-1-(1,3
benzoxazol-2-yl)-2-piperidinecarboxamide:

(28)-/\/2-{(33)-1 ~[(Quinolin-2-yl)methyl)]pyrrolidin-3-y!}-1-(1,3
benzoxazol-2-yl)-2-piperidinecarboxamide;

(28)-N2-{(3 S)-1-[1-(Quinolin-4-yl)ethyl)jpyrrolidin-3-yi}-1-(1,3
benzoxazol-2-yl)-2-piperidinecarboxamide;

(25)-N?-{(39)-1 -[Quinolin-2-ylcarbonylpyrrolidin-3-y1}-1-(1,3-
benzoxazol-2-yl)-2-piperidinecarboxamide;

(25)-N*-{(35)-1 -[2-Phenylquinolin-4-ylcarbonyl]pyrrolidin-3-yl}-1-(1,3-
benzoxazol-2-yl)-2-piperidinecarboxamide;

(28)-N*~{(3 S)-1-[4-Methoxyquinolin-2-ylcarbonyl]pyrrolidin-3-yl}-1-(1,3
benzoxazol-2-yl)-2-piperidinecarboxamide;

(23)-/\:‘2-{(3 S)-1-[6-Methoxy-2-phenylquinolin-4-ylcarbonylipyrrolidin-3-
yl}-1-(1,3-benzoxazol-2-yl)-2-piperidinecarboxamide;

(28)-/\/2-{(38)-1 -[2-Piperidinoquinoin-4-ylcarbonyl]pyrrolidin-3-yi}-1-(1,3
benzoxazol-2-yl)-2-piperidinecarboxamide;
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(25)-N?-{(35)-1-[2-Chloroquinolin-4-ylcarbonyl]pyrrolidin-3-yi}-1 -(1,3-
benzoxazol-2-yl)-2-piperidinecarboxamide;

(2 S)-I\F-{(S S)-1-[1H-benzpyrazol-6-ylcarbonyljpyrrolidin-3-yi}-1-(1,3-
benzoxazol-2-yl)-2-piperidinecarboxamide;
(25)-N?-[(35)-1-Benzylpyrrolidin-3-yl]-1-(6-bromo-1 ,3-benzoxazol-2-yl)-
2-piperidinecarboxamide;
(25)-1-(1,3-Benzoxazol-2-yl)-NP-(1-benzyl-3-piperidinyl)-2-
piperidinecarboxamide;

(28)-1-(1,3-Benzoxazol-2-yl)-N-(3R,5S)-5-
[(benzyloxy)methyl]pyrrolidin-3-yl-2-piperidinecarboxamide
hydrochloride; and

1-(1H-1,3-Benzimidazol-2-yl)-N*-[(35)-1 -benzylpyrrolidin-3-yl]-2-
piperidinecarboxamide.

19. A pharmaceutical composition comprising a compound as claimed in
any one of claims 1 to 18 or a pharmaceutically acceptable salt or
solvate thereof, together with a pharmaceutically acceptable excipient,
diluent or carrier.

20. A compound as claimed in any one of claims 1 to 18 or a
pharmaceutically acceptable salt, solvate or composition thereof, for
use as a medicament.

21. The use of a compound as claimed in any one of claims 1 to 18 or of a
pharmaceutically acceptable salt, solvate or composition thereof, for
the manufacture of a medicament for the treatment of neuronal
degeneration.

22. The use of a compound as claimed in any one of claims 1 to 18 or of a
pharmaceutically acceptable salt, solvate or composition thereof, for
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26. A process for the preparation of compounds according to any of claims
1 to 18 having the formula (I):

0
A
>
N
* Y—R
R

X N

)

R¢ R!

R R?
wherein X is O, S, NH or N(C4-Cs alkyl); A is unbranched Cs - Cs
alkylene optionally substituted by C - Ce alkyl,

Y is O, S, NH or N(C; - Cs alkyl);

R is a C-linked, 4- to 6-membered ring, non-aromatic, heterocyclic
group containing one nitrogen heteroatom, said group being optionally
substituted by 1, 2 or 3 substituent(s) each independently selected
from C; - Cs alkyl, Cz - Cs alkenyl, C; - C7 cycloalkyl, aryl, het, -CO2 (C1
- Cg alkyl), -CO(het), -CONR®R® and -CO(aryl), said alkyl and alkeny!
being optionally substituted by 1 or 2 substituent(s) each independently
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CONR®R®, halo(C, - Cg alkyl) and -NR°R® and

“het” means a 5- or 6-membered monocyclic, or 8-, 9- or 10-membered
bicyclic, ring heterocyclic group containing from 1 to 3 heteroatoms
each independently selected from N, O and S, said group being
optionally substituted by 1, 2 or 3 substituent(s) each independently
selected from C4 - Cg alkyl, C4 - Cg alkoxy, halo, halo(C+ - Cg alkyl),
phenyl and -NR°R®

which process comprises:

(a) dehydrative coupling of a compound having the general formula (ll):

rL>——co H
A,
()
R R’
R’ R’

wherein X is O or S and R, R?, R® and R* are as previously defined

in this claim,
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wherein X is NH or N(C;-Cgalkyl) and R', R?, R®, R* and A are
as previously defined in this claim, with a compound having the
formula (1ll):

H—Y—R (n)
wherein R and Y are as previously defined in this claim,

and wherein the compound of formula (I) may optionally be
formed as a pharmaceutically or veterinarily acceptable salt of
the required compound or a pharmaceutically or veterinarily

acceptable solvate thereof.
27. A process for the preparation of a compound of formula () as defined

in claim 26 which comprises an N-substitution reaction between a

compound having the formula (V):

A 7
+>—-C02R V)

I
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wherein X is O or S and R', R%, R® and R* are as defined for a
compound of the formula (1) in claim 26 and wherein L is a suitable

leaving group to form a compound of the formula (VIl):

A
| >—cox’
N

1

N

(vit)
R® R?

wherein A, X, R' R? R® and R* are as defined for the compound of
formula (1) in claim 26 which can be converted via alkaline hydrolysis to

form a compound of formula (Il):
A
'L>—-002H

A

X N

(n
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wherein X is O or S and wherein R', R%, R® and R* are as defined in
claim 26.

29. A compound having the general formula (VIi):

wherein R', R?, R®, R* and A are as defined in claim 26 for a
compound of the formula (1), X is O or S and wherein R’isaCytoC,
alkyl or benzy! group.

30. A process for the preparation of compounds according to any of claims
1 to 18 having the general formula (1) which comprises an N-
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wherein R', R?, R® and R* are as defined for the compound of formula
(1) in claim 26, R%is a C, to C4 alkyl or benzy! group and wherein L? is a
suitable leaving group to form a compound of formula

XI):

A
rlq >—COo,R’
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wherein A, R', R4 R® R* and R® are as previously defined in this claim
which via cyclisation reaction can be converted to a compound having
the formula (XI1A) or (XIlIB):

A A
r'q>Y° |L>Y°
N>\ N (XIIIA) N>\ N (XINB)
R' R*
R R'
. R® . R’

wherein R', R?, R®, R* and A are as previously defined in this claim,
said compounds of formula (XIlIA) or (XIlIB) may be converted by the
process according to claim 26 to form a compound of the formula (1).
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wherein R', R?, R® and R* are as defined in claim 26 for a compound
of the formula (1), R®is a Cy to C4 alkyl or benzyl group and wherein L2

is a suitable leaving group.

32. A compound of the formula (XI):

wherein A, R', R%, R®, R*, R® and R® are as defined in claim 30.

33. A compound of the formula (XIf):

:!:>——COZH

A,

R’0
F‘4 H1
R3 R2

wherein A, R',R? R® R* and R® are as defined in claim 30.
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wherein R' R2 8 R+
R, R° R and A are as defined in claim 30.



