ctuvwxyz{| } ~ e3exVxL 6TVUCO 4 SEC 2002 WO 00/ CﬁiﬂSﬂEC 2002
PCT/1B99/ 01227 1 ~KBP I NHI BI TORS This invention relates to

1-heteroary|1ﬂ%rrolidine, - pi peri di ne and- - ionopi peri di ne derivatives and
to processe¥4Y05 e preparation of, internediates used in t RETIBEYHREL i on
5 of, conpositions containing and the useslof, such derivatives. It has
been reported that the i munosuppressant FK-506 pronotes neurite outgrowth
vitro in neuronal cell line and culture nodels (see Lyons el al, Pro. Natl.
Acad. Sci., 1994, 91, 3191-95 and Snyder ,e~ ~, Nature Medicine, 1995, 1,
32-37). International 10 Patent Applications publication nos. WO 96/ 40140,
WO 96/ 40633 and WD 97/ 16190 di scl osFKBIMDMIBITORMt have neurotrophic

activity but which lack inhibitory action at
This invention relates to 1-heteroaryl-pyrrolidine, -piperidine and -homopiperidine
derivatives and to processes for the preparation of, intermediates used in the preparation

5 of, compositions containing and the uses of, such derivatives.

It has been reported that the immunosuppressant FK-506 promotes neurite outgrowth in
vitro in neuronal cell line and culture models (see Lyons et al, Pro. Natl. Acad. Sci.,
1994, 91, 3191-95 and Snyder et al, Nature Medicine, 1995, 1, 32-37). International

10 Patent Applications publication nos. WO 96/40140, WO 96/40633 and WO 97/16190
disclose compounds that have neurotrophic activity but which lack inhibitory action at
the protein phosphatase calcineurin and therefore which have no immunosuppressive

activity.

15 It has been suggested in International Patent Applications publication numbers WO
96/40140 and WO 96/40633 that the neurotrophic effect of these compounds is
mediated, at least in part, by a high affinity interaction with the FK-506 binding
proteins, such as FKBP-12 or FKBP-52. However, the mechanism by which this
interaction with FKBP- type immunophilins results in a neurotrophic effect is at present

20 unknown. The range of neurotrophic activity that can be realised through this
neurotrophic/non-immunosuppressant class of compounds has been explored and it has
been found that axon regeneration can be promoted after facial nerve crush and sciatic
nerve crush in the rat. It has also been observed that the functional regeneration of
dopamine neurons damaged with the toxin MPTP was promoted by the compounds

25 disclosed therein in mice. Additionally, it was reported that restoration of striatal
innervation in the rat was promoted by the compounds disclosed therein following 6-

hydroxydopamine lesioning of dopaminergic neurons (see Hamilton & Steiner, Current

Pharmaceutical Design, 1997, 3, 405-428).
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the protein phosphatase cal cineurin and therefore which have no {4 PEC 2002
I nmunosuppressive activity. 15 It has been suggested in Internationa

Pat ent Applications publication numbers WO 96/ 40140 and WO 96/ 40633 t hat

t he neur ot r Yh00583f ect of these conpounds is nediated, at | emstiBIwoRart, -
by a high affinity interaction with the FK-$06 binding proteins, such as
FKBP- 12 or FKBP-52. However, the nechani sm by which this interaction with
FKBP- type i munophilins results in a neurotrophic effect is at present 20
unknown. The range of neurotrophic activity that can be realised through

t hi s neurotrophicl non-i munosuppressant cl ass of conpounds has been
explored and ijhdigstiddREPatRUAhICERIns BRIt afi6H BRAPAE ww/@mﬁ?wm@mtsgﬂz,after
facial nerve crush and sciatic nerve crush in the rat. It has al so been
observed that Wite98/ad353,oHaPb8/ReHENIN @AY/ 20892fand 3PaE/2(:89A descroibs vadomged wit h
the toxin MPTP was pr.onoted. t he conpounds 25 djsc)] osed therein in m ce.
Addi tional | y, w%&%wﬁyﬁx% HEPF“‘?‘B!%TEM bamepipedingderiyatiyes hARE #%86Ybn i n
the rat was pr e W&Sﬁ% i e rel i.Nng 6

hydr oxydopam n%q'}a%’s%n lhgp%fng opam ?g%’%gtrlh%ﬁlr%ﬁggﬁggg{gﬁfae%+c&\§4ﬁ' & St einer,
Current Phasmaceutical Design, 1997, 3, 405-428). 30 nA~~~mir~swww 0 4
GEC 2002 WO 00/.05231 PCT/1B99/ 01227 7 | nternational Patent Applications

publ i cati on nuHB&atenid 98,200 dessribeyryangps pgzcdidingpipgridinaasl hoppgepayas] |

W98/ 20892 and - ihe.vari rQL:L: j rrojjdine, .

pi peri di ne andd ﬁ%g&g@% %Zgéd’el?lﬁ(\l/nﬁagr é&%ggrﬁgglgﬁrpgé% ?é{gr%g elg’ acs)%%YlW, or
sim | ar |inki ngffigit9 $ps roddmdsbenzimppesi tion of the heterocycle. 5 US Patent

S, 721, 256 descri bes various pyrrolidine, piperidine and honopi peridine
derivatives having an SOz |inking group at the 1-position of the

het er ocycl as. having affinikty.fox. rotamse . .en Eur.opean Pat ent
Appl i cati oﬁopugﬁogg'ﬂ %terrl]tdlﬁ%’élrcx?f’wh Tn&m&gh@fﬁ%ég ﬁ?‘?gf%gye@_s‘aﬁ?ﬁﬁber
of 2-(1-pyrrol h&hﬁﬁ)ofmeazwﬁh@?baszok%mta@ I QRBtrRhOSYEYnbREHs SnHiBidrB)] dnar S,
and specifically discloses rretgé 1- (5-chl oro- 2- benzoxazol yl ) proline. It
has now been f speatficalydischasegmetbiint-(Sychddorocd-benzdxazalybprotives ar e neur ot r ophi c
agents 1 S which have an affinity for FKBP-type i munophilins. In
particular, they are potent inhibitors of the enzyme activity and

especi al |y of {th@s abwbeeh 36Und MR e présSAIRREAS R sdd QbAREEAre REhoWbpRic Afents
FKBP-type i munophilins, particularly the imunophilins FKBP-12 and
FKBP-52. THé pwhmbritavs absflemtyder FKBRoypesimgmirfopbiding. [y partibill, theylaze potettei n

h hat | Ci i d t heref K . jgnifi t, ..
munoauppr e PYPEE P B FRsses ety sk Shecialit of b Bs aft Mot onal
degeneration a&@tﬂé&@ﬁ&ivﬂ?%?P@brﬁﬁﬁ%ﬁ%%ﬂﬂ&s,%i&&lgrt?é’%ﬁ%hﬂﬁmsUCh

can be used for treating neurol ogiCal disorders arising from
neur odegener at FX8R1 2 end EKBP520 The presting sutgéanses dovol significaginishiba tagproteithe

neur ol ogi cal disorders that nmay he treated i nclude senile denentia . .

(Al zhei mer' s dpﬁ%sggésas%ﬁanﬂ%%gﬁh%ﬂfédﬁ? fny %ﬁwemwwpé?%we@ewwosi s
and ot her fgynms of notor neurone disease, Parkinson's disease, Huntington's
di sease, neurological deficits associated with stroke, all forns of

degener ati ve diThe psesenf fubstanaeg ndokerateaetiroak] degeieeationad ptontote ueursnayst em

(e.g. cerebellar-brainstem atrophies, syndronmes of progressive ataxias),
all forms of nikEEHFRiopgad p th gndyas sucl Fanebesed for Featingmsyralegical disorders
progressi ve bul Helo'a i : i t he
Centr al or - per FAE H o HodbicindldaRiikocdd of S GPlscHert IR fordPUBif Pl
ruptured or pr akapistcd] diserdesy thathmfebedieacedsinclddesthite dengentia ¢(Alzheiner'd diskse)
2002 WD 00/ 05231 PCTI I B99/ 01227 3 spondyl osi s, plexus disorders, thoracic
out | et synd?omasd ofer dementiasormynsiophiR daterial sederpBpandiopher forms ofinagie Reyrensd

-di abetic), &rigeninal | gi | h | . lgia, Bell’
ol sy art § or dusent BafiheoR HicRecd Mo ERERR0RL PSSP Rr Y AseBed pipne
central or perisagRé,all fofhY Ot ecPitREd{s8ase affiblifg tt ential SHREbReraM@SdUIEN @

gravis, 5 CGuillain-Bazre syndronme), AIDS rel ated di sorders of the nervous
system dapsoneystemks,g. berebeilar-hraghstest atrsiphids agyndifofnes of pragressive #taxio)t dlbfomms ve
(e.g. retinopathies allnd rsg;grgbul bar neuritilﬁ‘%ﬁ hg@ri ng di sorders sucrll as
tinnitus, and GYFPOFCHiesdysitenhy, srogressiyp mpschlppAtnphics proaressve dnhas muschifge
used for tregti IHvSicedreihindt [ ' j @{Q,g r
denenti a, agngotar@lggﬁf’w ateral s*&%téé oSl gégﬁgan%xt] erog?o m§%¥n%?or ntreaﬁlr(g'r%'e

di sease, Par ki rspiral sord)) Seassted, Husthied geiprolased mesetcbrmae dBusydrgmescesihl ci t
associ ated with stroke, physical or traumatic damage to the central or

peri pheral nervous system (e.g. spinal cord), a peripheral neuropathy

(either diabetic or non-diabetic), multiple sclerosis or a hearing disorder
such as tinnitus.




15 The substances of the present invention are conpounds of the f?m
(I):» D/ CE (1) R 20 or a pharmaceutically acceptable salt, 0 2892
either entit vvhereln R R 0 4 dEC 2002 V\D00/052314X|s O S, NH
or N(C, .6 aMdP¥9528cT/ 1 B99/ 0122 7 R, Rz, R3 and R4 are eacRCTABMAHent] y
H OH OCQC _6 alkyl), COz(C, _6 al kyI) 5300\IH~ CONH(C, _6 al kyl), CON(C, ~
alkyl)2, halo, C, _, cycloallcyl, C3, cycloalkyloxy, C2_6 al kenyl, aryl'

C, 6 alkyl optionally substitut ed by one or nore substituents sel ected from
halo and C3_, cycloalkyl, and C, _6 al koxy optionally substituted by one or
more substituents selected fromfluoro and C, _y cycloalkyl; 10 Ais

unbr anched C3spndylogiseplexusstisasdess, Ihoraniteutlet symdebrasg, albforms phpaiphgal 6 al | yI

o oP% P’ fedbpithy ool dighetianlpontabec e S, oo dingEedng oF
Tor e subst] tusahﬁlgw%n@m%&t d1YtoRl GRStk RlR i Rblreo iny BlckEEYe of

cycl oal k, het and are either each independently
C, 6 al kyl, otheeueatraladrmanphnydtﬂamous gysfeor @}g wiuitiple $ederodis, mg!ethexaa gravisp vvh| ch

D o i Bt b hoEl o BEL RSk g bt it o1

4 to 7-nmenber
substituents |ﬁn ependl%% >}b§e é:ltg)g(hjg{&etr??%@%é{léé e%‘p?ﬁbhﬁ.ﬁ%ga@’repgbﬁlgm?’% R
1s H, C, _6 al ksuritisi/hedring &isongers s@PRs tinBibiRend fr{oNRBseasesCOZRB or SO02NROR

Preferably, the present substances can be used for treating senile dementia (Alzheimer’s
10 disease) or another dementia, amyotrophic lateral sclerosis or another form of motor
neurone disease, Parkinson’s disease, Huntingdon’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.

15
The substances of the present invention are compounds of the formula (I):
D
G
A\ g
N
X /&N
M
R’ R*
R’ R’
20

or a pharmaceutically acceptable salt, or solvate of either entity, wherein:



Rg is C3_, cycloalkyl, C2.6 allcenyl, aryls, or C _6 al kyl opti ongl Ié
substituted by C _, cycloalkyl or aryl'; 30 0 4 DEC Z0OQz WO 00l éZ £C 2002
PCT/1B99/Q 227 ' R9 and R are each independently H Cz 6 all:enyl, C3.

cycl oal kyl , V\‘Q“‘t’?“é‘ al kyl optional |y substituted by C3_~ cyclBGIBpORRT
aryl; R and R 2 are each independently H4aryl, C2 8 alkenyl or C _a

al kyl, 5 wherein said C2_8 al kenyl and C,.B al kyI groups are optionally
substituted by one or nore substituents independently selected from hal o,
NO,, C .6 alkyl, C2.6 al kenyl, cycloalk, OH C, .6 al koxy, C2.6 al kenyl oxy,
phenyl oxy, benzyloxy, NH2, aryl and het; pis 0,1 or 2; 10 wherein "aryl"
means phenyl or naphthyl, each of which is optionally substituted by up to
3 substltuents i nde endentl sel ct ed fromC,.6 alkyl optionally
substituted by 86> £ CK@ cycl oal kyl groups, C2_6 al kenyl,

C ,~ al koxy, C2.6 al kenyl oxy, OH, haI o NQzZ, phenyl oxy, benzyl oxy, phenyl
and NH2; 15 "aryl'" neans phenyl, naphthyl or benzyl, each of which is

optional I'y suRstR? RE esd RYard esvh ﬁd@ebﬁltly He OFR OM@@EH@M Igoge|. Qﬁlt-ﬁ)j fiom
C, ~ al kyl ogtlonally substituted by one_or nore halo or C3., cycloa yl

gr oups, £I0NELy GONHEal, alkyDoCOReiaHimds halo, €34 Byfé%kﬂapkywck%ﬂﬁym ly

substitutedb to .3 s t lected fr.

all cenyl, C ~ E‘&S‘Z&yl Hgi L@ﬁgﬁg%’%ﬁmgﬂgﬂﬂ%ﬁ byyoé% Exor%s%l?s °n§6ﬂ65tﬁgl |y
substituted bYroﬂﬂRal@ randmg ,ecghxbhﬁt%d ,ahd C, hakoxyspaiofialdy Substtinted-BYESHR T Gfbre
nmonocyciic, or 8-, ered blc clic 25 heterocycle containing 1
to 3 heteroat emtmmmham@omﬂmre@n(b@nfqygm&ylN and S, which is
optionally substituted by up to 3 substituents |ndependently sel ected from
C .6 alkyl opti onal Iy substituted by one or nore halo or ., cycl oal kyl

groups, Czi6 gl i%ed?%l'ancﬂéd &, %ikly%)é opﬁ?naﬁ%ﬁllﬂ%ﬁﬂﬁ(é@%yu Q‘t‘hrééai ’al oups;

phenyl oxy, benzyl oxy and NE2; "30 wi t e proviso that t he ¢ nd 1I's not
nmet hyl 1-(5-chl oro-2- benzoxazol yl ) proline. 0 4 dEC 2002 V\D 00/ 05231
PCT/1B99/ 01227 6 Thrqughout the above definitions, "halo" nmeans fluoro,
chl oro, brono ’rSQBEIg Al kyl ,

Eis O, S, NH, N(C, ¢ alkyl) or CR"R";

15
Gis C,.,, alkyl or C,,, alkenyl, each of which is optionally substituted by one or more
substituents independently selected from halo, aryl, C,, alkoxy, cycloalk, het and
NR°RS,

20 R’ and R® are either each independently H or C, ¢ alkyl, or are taken together to form,
with the nitrogen atom to which they are attached, a 4 to 7-membered heterocyclic ring
optionally containing another hetero-moiety selected from NR’, O and S(O),, and which
4 to 7-membered heterocyclic ring is optionally substituted by up to 3 substituents
independently selected from C, ¢ alkyl and C, ¢ alkoxy;

25
R’ is H, C,, alkyl, C, ¢ alkenyl, COR®, SO,R*, CONR’R", CO,R® or SO,NR’R';

R® is C, , cycloalkyl, C, alkenyl, aryl', or C, 4 alkyl optionally substituted by C,,

cycloalkyl or aryl’;
30



al koxy, al kenyl, alkylene and al kenyl ene groups, except where indi c%t‘leBEC 2002
can be unbranched- or branched-chain, where the nunber of carbon atons
allows. 51t is to be appreciated herein that where X is NH, in certain
condi ti ons tWE 0P ot on can be nobile and can reside on the BCHHI99IMIZAT ogen
in the benzimdazole ring, viz. fornmula (18 below fl GA\E- N/ \ R R~
R= R 10 It is to be understood that all such conpounds of formula (1A) are
i ncluded in the scope of the conpounds of fornmula (1) as tautoners thereof.
The pharnmaceutically acceptable salts of the conmpounds of the formula (1)
include the acid addition and the base salts thereof. 15 Suitable acid

addi ti on sal t R anéRf°areveh indepemiehiys HWi, cdlkdnyt, 0,0 epeloalki/c os@) tatidnd

exanpl es are the hydrochl orjde, hydrobrom de, hydroi odi de, sul phate,

bi sul phat e, niOPF‘%ailysbmgﬁ%?Bég-WG}%B@hO Lphate, acetate, naleate,
fumarate, lactate, tarlrate, citrate, gluconate, succinate, saccharate,
benzoat e, net hanesul phonate, 20 et hanesul phonate, benzenesul phonate,

p- t ol uenesul plOhaideR Ang epaiinatenseltyH, aryl, €, falkiG] 3007, ANG100! 05231

PCT/1B99/ 01227 7 Suitable base salts are formed from bases which form

non-t oxi c s&l tvhezainlsaik Sapilbenyh ped €healled granps apsomrsiosailinsubstituted by @ne oreors um
magnesi um zi ng, and di.et hanol am ne .salts., Fo evi n suitabl l'ts
see for exanpl®& gfeags lg‘ﬁepﬁn&n .Ys‘igﬁ%?ﬁm@&af": N@?{;}" éﬂ,ﬁgf\{’ ?1'61 .eWﬁéyﬁo‘ﬁﬁ

phar maceut i caldy, @GaRRKAT.S aﬂ@hA?’lakﬁﬁah@ﬁylbi‘ﬁ bERAIMOHN NG Ofryt 44 Her MUl @ (1)
SO

i ncl ude the hydrates thereof. included within the present scope of the
subst ances of the invention are 10 pol ynorphs and radi ol abel | ed derivatives
thereof. A co qud f the formula (1) contains one or nore asymetric
carbon atons t'H8ref ore exists in two or nore stereoi someric forms. The
present inygntion includes the individual stereoisoners of the conpounds of
the formula (n and, where appropriate, 15 the individual tautoneric forns

t her eof , t ogetwiereind &yl ’mroans phenyl bemapbfhy), each of which is optionally substituted by up

to 3 substituents independently selected from C, 4 alky! optionally substituted by one or
more halo or C;, cycloalkyl groups, C, ; alkenyl, C, ¢ alkoxy, C, ¢ alkenyloxy, OH, halo,
NO,, phenyloxy, benzyloxy, phenyl and NH,;

15
“aryl"”” means phenyl, naphthyl or benzyl, each of which is optionally substituted by 1
or 2 substituents independently selected from C, , alkyl optionally substituted by one or
more halo or C, , cycloalkyl groups, C, ; alkoxy and halo;

20 “cycloalk” is C, 4 cycloalkyl optionally substituted by up to 3 substituents independently
selected from C, ; alkenyl, C, alkoxy, C,,; alkenyloxy, OH, halo, and C, ; alkyl

optionally substituted by one or more halo;

and “het” means a 5- or 6-membered monocyclic, or 8-, 9- or iO-membered bicyclic

25 heterocycle containing 1 to 3 heteroatoms independently selected from O, N and S,
which is optionally substituted by up to 3 substituents independently selected from C,
alkyl optionally substituted by one or more halo or C, , cycloalkyl groups, C, ; alkenyl,
C, alkoxy, C,, alkenyloxy, OH, halo, NO,, phenyloxy, benzyloxy and NH,;

30 with the proviso that the compound is not methyl 1-(5-chloro-2-benzoxazolyl)proline.



Certain of the conpounds of formula (1) can exist as geonetric ismﬁel;su Tt}ﬁ
present invention includes the individual geonetric isomers of the EC 2002
conpounds of the fornula (1), together with mixtures thereof. 20 Separation
of di ast er eowsawmsz1and geonetric i soners nmay be achi eved by gemigngiena
techni ques, e.g. by fractional crystallisatigon, chromatography or H P.L.C
of a mxture of isoners of a conpound of the fornmula (1) or a suitable salt
or derivative thereof. An individual enantionmer of a conmpound of the
formula (1) may al so be prepared froma 25 corresponding optically pure
internedi ate or by resolution, such as by H P.L.C. of the corresponding
racernat e usi NQheugHbitahke Eb@ 2l defihitRM PAKTL” ﬁfcm&mddr@%mo?@ Frorké ¥iSibad. | AIRGL | On
of the diastereoisoneric salts fornmed by reaction of the correspondi ng
racemate with auceuy,t&lbdwl aﬁ«tylmlanyl aB@nylvee gvupis exceptiwhere aslicaedy cyprbieat e. 0
4 DEC 2002 WO 00/08%2 PCT/ 1.B99/ 0122 in of the co unds of
formula (1) cahrtapche a%”fr&m' m, ¥ erpg:het rﬂﬂ‘é"é‘?@t%ﬁ‘ﬂs $e¥S- ¢ he

i nventi on enconpasses all individual tautoners of the conpounds of formula
(I'), together with mxtures thereof. 5 Preferably X is O or NH Preferably
at | east twd oftiRto béepprédiatad Herdih taatevhchre RrieNe¥, a'xbbqrtaﬁi canditilns thaNH proton
COz(C, _6 alkyl). 10 More preferably R is H, or Preferably Rz is H,
hal 0, C3., cycFaupbkipobileand canesigspr hestier n@zogenaméhymzxm@aﬂée BREyiZ.
opti.onal |y sub rln_llulﬁ@ﬂ) Xlo e or nore substituents selected from hal o and
C, _, cycloal ky (oxy optionally substituted by one or nore

substituents sel ected 15 from fluoro and C,_, ®ycloallryl. Mre preferably
Rz is H halo, C 6 alkyl optionally substitutl¢gd by one or nore
substituents selected fromhalo and C, _ | kyl, gr C,.6 al koxy

optionally substituted by one or nore kyT groups. Yet nore
preferably Rz is H, halo, C .~ allryl nal ly substituted by one or nore
hal o, 20 or C, ~ alkoxy. Even nore prefeiably Rz is H, F, |, Br, d, CH3,
C2H5, CHZCH(CH,)z, CF" OCH3 or OCH(CH3)z.| Most preferably Rz is H F, d,
Br, I or CFj. 25 Preferably R is H hal C ., cycloal kyl, C3.,
cycloalkyloxy Cz 6 allcenyl, C 6 alk tionally substltuted by one or
more substituents selected from hal o And C3 NH cycl oal kyl, or C,.6 al koxy
optionally substituted by one or nore jubstjtuents sehF ted fromfluoro and
C3., cycloalkyl. Mre preferably R i , C .6 alkyl optionally
substituted by one or nore 30 substit ents -Iected fromhalo and C3_~
cycloal kyl, or C,_6 al koxy optiorid e®k‘by one or nmore C3_,

cycl oal kyl groups. 0 4 cEC 200z WO PCT/ 1B99/ 01227 9 Yet nore
preferably R is H halo, C .~ alkyl ytT o =IIy substituted by one or nore
hal o, or C, .~ al koxy. Even nore preferably R3 is H F, I, Br, d, CH3

C HS, CH2CH(CH3)2, CF,, OCH3 or CI}KG}B)Z 5 Rbst preferably R3 is H F,

Cl, Br, I or CF3. Wien Xis Oor NH R2 and R are preferably each

i ndependently H, halo or CF3. Preferably R4 is H halo or C,~ alkyl. 10

More pref er abpl Vit {340 bs uhd@ttobttishat all such compounds of formula (IA) are included in the scope

of the compounds of formula (I} as tautomers thereof.

The pharmaceutically acceptable salts of the compounds of the formuia (I) include the
acid addition and the base salts thereof.

15
Suitable acid addition salts are formed from acids which form non-toxic salts and
examples are the hydrochloride, hydrobromide, hydroiodide, sulphate, bisulphate,
nitrate, phosphate, hydrogen phosphate, acetate, maleate, fumarate, lactate, tartrate,
citrate, gluconate, succinate, saccharate, benzoate, methanesulphonate,

20 ethanesulphonate, benzenesulphonate, p-toluenesulphonate and pamoate salts.



Preferably A is unbranched C3.5 al kyl ene optionally substituted b i [&_&U 9
al kyl group. Mre preferably A is unbranched C3.5 aikyl ene. Mbst ?pr f Ca 9
A is butylen ) %2 (CHz)4. 15 Preferably Dis 0. Preferably E is NH or

N(C, 6 al kyl‘f 04! preferably Eis NH 20 Preferably Gis CFECTABR/UGR7 of
Cz_,4 al kenyl, each of which is nono- or di’subst i t ut ed by substituents

i ndependently selected fromhet, aryl, cycloalk or NRSR6. Mire preferably G
is C2~, alkyl or CZ~ al kenyl, each of which is termnally nonosubstituted
by NRSR6. 25 Yet nore preferably Gis C2~ alkyl or C2,~ al kenyl, each of
which is termnally SUbSa;tiFtUt ed by NRSR6, where RS and,  R6 are_ either each

i ndependent | y Suitghle basessaits gir formgd fema baser arhighfgma Re-toxis splts and s¥rmples A

nitrogen atom all I C e i tipnally
cont ai ni ng an&%?W&é%%gﬁﬁéﬁégﬁgﬁ@#ﬁw}mw& g%él{a\%\lﬁl?xgﬁﬁrsfaﬁg IS
optionally substituted by up to 3 substituents independently selected 30
fromC .6 alkyl and C, .6 allcoxy, and wherein R is H C, _6 alkyl, CORe or
CONROR . 0 FoaECviegnAanietdesas ssifon exapwiys Bees a2k Phave Schpldd’ fbet dPabl y
Gis (CHz) nNR5R6, where mis 2, 3 or 4, and RS and R6 are either each both
H, or are taken together to form with the nitrogen atomto which they are
attached, a 6-THRPAGHREbLEYRREdpRIBR doWafed BF BicHoRPodRoN B fHehQ% 0y MehAtY at
the 4position relative to t%'e ring nitrogen directly attached to the (CH )m
nmoi ety, whi ch the hgdretepthesgadty is sel ected from NH, NCOCH3, NCH,,
NCONHCH(CH, ) Z or 0, and which ring is optionally substituted by up to 2 CH3
substituents on the ring atons adjacent to the ring nitrogen directly
attached to thesd (HRIdEHRALRA the prasehti8pe TR SUbERIER BT the ifvehor 412) ZNRSRS,
where RS and R6 are both H or are taken together taken together to form
wi t h t he nildr gpémapbsmbdradiviabeli¢ddeyivamees dhdaresthed, a 6 10 15 nenbered ring
optionally containing another hetero-noiety at the 4-position relative to
the ring nitrogen directly attached to the (CH2) m noi ety, which

het er o- noi ety A $o56b SAnE FuNH Bﬂ.—,@ WQ%B% and
which ring is %pglﬁgn‘gﬁy SUEStItU )e ysuBeto " . Su stituentogﬁsoagdt he
ri ng atons adjtherefont existstithevo ommoreisteranigemediic ferutsl VhepreseohinsentontifndudeCHie) 2
noi ety. Most preferaply Gis ZNRSR6, re NR i s, pi.peridinq,

o pho i o, - pIBGEE e S Ghte AR PRI oL T FoRSni £ BT ProPGRier
CH' or CONipeH( id : ' cbE &8 o Wi th e ns & ds have the
stereochemwgt_iry S (%)V\kn&%ﬁa%%ﬁu gdﬁﬁ %&r bel o%.E 04 gEC 2%6%%\0 00/ 05231
PCT/ 1 B99101227

Certain of the compounds of formula (I) can exist as geometric isomers. The present
invention includes the individual geometric isomers of the compounds of the formula
(D), together with mixtures thereof.

20
Separation of diastereoisomers and geometric isomers may be achieved by conventional
techniques, e.g. by fractional crystallisation, chromatography or H.P.L.C. of a mixture
of isomers of a compound of the formula (I) or a suitable salt or derivative thereof. An
individual enantiomer of a compound of the formula (I) may also be prepared from a

25 corresponding optically pure intermediate or by resolution, such as by H.P.L.C, of the
corresponding racemate using a suitable chiral support or by fractional crystallisation of
the diastereoisomeric salts formed by reaction of the corresponding racemate with a

suitable optically active acid or base, as appropriate.



11 DGA\VE- N\w (1B) R RR R A preferred group of substances gre EEoiﬁ\U
where the substituents X, A, Db Ef, G R, R2, R3 and R4 have the v Il'ug 2
found in the Exanpl es bel ow, and the stereochem stry is as 5 shown above in
formul a (1B)woma#s2sbst preferred group of substances are the eorpgsesmeis2of -

t he Exanpl es below and their salts and sol véites. 10 Particularly preferred
subst ances are the conpounds of Exanples 3, 10, 11, 12 16, 17, 18, 19, 20,
22, 27 and 31, and the salts and sol vates thereof. The compounds of the
formula (1) can be prepared by a nunber of nethods using conventional
procedures such as by the following illustrative nethods, and suitable 15
adapt ati on t heCendin oStichcomgiohndtof dorenuda ) tant dxist anpetieroft iklebe mvdsndtoad.

Unl ess otherwi se specified below, the substituents are as defined for the
conpounds of fg}aﬁﬁ‘lcém(qn}m%ﬁ%?%masse%eu Wetdkpl tautomers af thecompeundpof fermsta 31

PCT/ | 899/012278$’%?€4éﬂ?r%%?’m%@g% off formula (1) can be made via reaction

of a conpound ornu I'icl udi ng regi oi somers thereof (I1A)
where appropriate) below where X is R= R O S N _6 alkyl) or N(APG),
where "APG' is an amino-protecting group which can be R= R readily renpved
to give the ScoPrefgpidl kO RFHNBonpound, and L' is a suitable leaving 5

noi ety such as d, Br, I, SH SCH , SQZCH,, SO CF3, OSQZCH3 or OSQZCF3,
with a

Preferably at least two of R!, R%, R® and R* are H.

Preferably R' is H, halo or CO,(C, ; alkyl).
10 More preferably R' is H or CO,CH,,

Preferably R? is H, halo, C, , cycloalkyl, C, , cycloalkyloxy, C, alkenyl, C, ¢ alkyl
optionally substituted by one or more substituents selected from halo and C,,
cycloalkyl, or C, ¢ alkoxy optionally substituted by one or more substituents selected
15 from fluoro and C,, cycloalkyl.
More preferably R? is H, halo, C, ¢ alkyl optionally substituted by one or more
substituents selected from halo and C, , cycloalkyl, or C, ; alkoxy optionally substituted
by one or more C,, cycloalkyl groups.
Yet more preferably R? is H, halo, C, , alkyl optionally substituted by one or more halo,
20 or C,, alkoxy.
Even more preferably R? is H, F, I, Br, Cl, CH,, C,H,, CH,CH(CH,),, CF,, OCH, or
OCH(CH,),.
Most preferably R*is H, F, Cl, Br, I or CF,,

25 Preferably R’ is H, halo, C,, cycloalkyl, C, , cycloalkyloxy, C, ¢ alkenyl, C, ; alkyl
optionally substituted by one or more substituents selected from halo and C,,
cycloalkyl, or C, alkoxy optionally substituted by one or more substituents selected
from fluoro and C,, cycloalkyl.

More preferably R’ is H, halo, C, 4 alky! optionally substituted by one or more
30 substituents selected from halo and C, , cycloalkyl, or C, ¢ alkoxy optionally substituted

by one or more C,, cycloalkyl groups.



conmpound of forrmula (I1l) below R L' NDGA\E R NHL N/ N-[]Af
(In'10 15 20 (I1l) R (I1'A) Suitable am no-protecting groups are we ICB%OZ\;]\/QZ

to the skilled chem st and are exenplified in "Protecting Goups in Organic
Synt hesi s" W 0085 eene and PGV Wits, John Wley & Sons | nc. PCTABW/0183r ei n
i ncorporated by reference. Preferably the %m no-protecting group is the

t - but yl oxycarbonyl ("Boc") group, which can be readily renoved either in
situ during the course of the reaction between (I1) and (111) above, or by
| ater treatnent with trifluoroacetic acid (TFA), in a suitable solvent such
as dichl oronet hane. Typi cal IJy_ the reaction is carried out by heating the
subtrates (11 )Yefmocd prefersglyrRgh &, balael s afkiyl aptierially swhstimkted by appenpoeiedialb) and
(1) together in sui t abl e organi c sol vent such as di nmethyl acetam de, to
a tenperatur eofh:'*tﬂ]é“lyange 25-200C, preferably around 80C, optionally in

t he presence ;o iy ke | &Nt 'y I ine, also
optional ly i ng't%ﬁgn%r?eﬁ%%%g@ol?ﬁgyﬁgi%I@Y’sﬁgﬁﬂg’s@%{ 5%%%?@9(@@24%?%]@% W0

00l 05231 PCT/ KEXWCHLR27 13 Conpounds of formulae (11) {including

regi oi somers (L1 A) theregf, wher propriate) and (I11) are avail abl e by
convent i onal %BH?MP}; ‘é@’ﬁ:n@gei‘épré‘fai fied in the Preparations below 5
od Conpounds of the fornmula (I) where Xis Oor S, Dis Oand Eis O S, NH
or N(C, _6 alkyl), can be prepared by reaction of a compound of the formula
(IV): 0 A ~ L3VhenvX (sl pr RH, ROaikd Rlsheprefeabils edthdnideBendently 2, Hato & Cxyi t abl e

| eavi ng group such as azide, nmesylate, tosylate,

Preferably R* is H, halo or C,; alkyl.
10 More preferably R is H or CH,.

Preferably A is unbranched C, ; alkylene optionally substituted by a C, 4 alkyl group.
More preferably A is unbranched C, ; alkylene.
Most preferably A is butylene, i.e. (CH,),.

15
Preferably D is O.
Preferably E is NH or N(C, ¢ alkyl).
Most preferably E is NH.

20

Preferably G is C, ., alkyl or C,,, alkenyl, each of which is mono- or disubstituted by
substituents independently selected from het, aryl, cycloalk or NR’R®.

More preferably G is C,, alkyl or C,, alkenyl, each of which is terminally
monosubstituted by NR°R®.

25  Yet more preferably G is C,, alkyl or C,, alkenyl, each of which is terminally
substituted by NR’R¢, where R® and R® are either each independently H or C, ¢ alky},
or are taken together to form, with the nitrogen atom to which they are attached, a 5 to
7-membered ring optionally containing another hetero-moiety selected from NR’ or O,
and which ring is optionally substituted by up to 3 substituents independently selected

30 from C,alkyl and C, ¢ alkoxy, and wherein R’ is H, C, 4 alkyl, COR® or CONR’R".



H, d, Br, |, etc., including where the COLZ noiety is a suitabl¢4 DEC 2002
activated ester, with a conpound of fornmula GE-H, or salt thereof.
Exanpl es of such activated esters can be 15 derived fromthe parent acid
(1V; L~ is Y& exanple by reaction with a hydroxybenzotrﬁ%EHﬁ%@F?be'
reagent such as 1-hydroxybenzotriazol e, and% car bodi i ni de reagent such as
1- ( 3-di net hyl am nopropyl ) -3-ethyl carbodiirnide. These types of

aci dactivating reagents can be used alone or in conbination. Exanples of
hydr oxybenzotri azol e based reagents which can be used by thensel ves are

benzotriazol 20 1-yloxytris(dieshyl am no)-phosphaoni um hexaf.l uorophosphat e
and O (1H benZd{epimaersprofer 5*&%#@’9%@&\1’%%% Bliq‘]?’diﬁé?‘s and RY e ojther
tetrafl uorobor t 4

PCT/ 1 B99/ 01227&%1&?_15‘%'&,”33%%6 tﬂeégrr%fsretto ifgrsm’ erﬁ\l}ég‘%gﬁa@g{a@%g% %?y ?IIEV; LZ
is OH wth pefacidduabapémberéd fng oplidnatly @xytainiy diothetiBeterShbieBrdt Yhe 412

noi eti es can be used whi ch make conpounds of fornula (Igﬁ a m xed_ anhydri de
and exanpl es inesitionaeketive wohpBnga airagsh diredtlyratisphedda the (GH.bfmeistypwhishls ™ of

b 5 2- oxo- 35 oSBT RY 1 iested FRRIHONE BT R OKHGRRE) % B, *
i mi dazol yl, sugmfgﬁ%y@gm_ﬁﬁb%%sdﬁﬁémduﬁ f0QTHE SfbkfiBnte bn GRS Of

formula (1V, L2 Mth N, N -carbonyl diimdazole. The reaction of
conmpounds of fawljacantdo(thasingvitiogen dpeilydstadied to the(CH, )Gnmietyi s 10 suitably

-ied out i i tabl I t J s s Of ti | b h
e N et hy hnor BRIET P REEFISrar (FHos Boaercr eraCrst R B Crer RREH o
is Oor S, D igglhandidn tbgether thith@, WiHGhe RitRgk htom BEWMiBEHRY 8RYBGheBYa 6-
directly heating together conmpounds of the fornmula 15 (I1V) Tincluding

t aut oner s tlher mehbered ringappomablyi @nedining anotiest hefprematety at th&4ipesiGbh reldtivh to
opt onal Iy 1 n PEng ruRese digisataned pabe Clmmaisth W i g Toelegiede,
Cynt hosi 5. consnnde RPOAR NFLE, ROCNICHIGH) M e W D ind 8 BllE 2  on
of a conpound saibstitatedtyaup(tb ZATHosubstiBEnts of) the gt 24 en0wy th5 ARG niPogend L'
NX= ANR directly attached to the (CH,), moiety.

15 Most preferably G is (CH,),NR’R®, where NR°R® is piperidino, morpholino, piperazino,

CH, N CH, CH, N CH, CH, N CH,
U | \[ j/ ) j/
o

NRIJ
where R" is H, COCH,, CH,, or CONHCH(CH,),.

20 Preferably the compounds have the stereochemistry shown in formula (IB) below.

t



(I1VA) R- 15 PCT/1B99/01227 O A ~ L= NN~ ~ X= R where X2 is N- ARIGh nmdmnz
APG'is defined as for Method 1 above. 5 R Conpounds of formulae (IVA) an

( NB) vvhereY>6 is NNBoc and LZ is OH can in certain circunstances

exanpl e in Rém/ﬂ?’é%ence of certain dehydr atl ng sytems such aECTW%’mz”

hydr oxybenzotriazole / 1-(3-di methyl am no) 13- et hyl car bodi i m de

hydr ochl oride / N nethyl norpholine in a suitable organic solvent such as

di chl oronet hane, form 10 conpounds of fomulae (1VC) and (ND): 0 4 CEC
2002 WD 00/0S231 PCT/1B99/01227 16 ANOON ~\NR (I1VC which may be
stable and isolatable. R R R R (l1VD) 5 Conpounds of fornula (IV)

(i ncluding tautoners thereof where appropriatg) may be prepared by standard
met hods, such as that outlined in the Prepar ions bel ow, and suitable
variation thereof. Conpounds of formula G E re enercially avail able or
are otherw se available via 10 convent4 r out such as are descri bed
in the Preparations bel ow. Conpounds of\t e forrrula (I) where Eis CR'R ~
can be prepared by reaction of a 15 conpbund of the formula (1V) (including
taut omers t hereof where appropriate) as defined above, with an

organonetal | i c species MhCR'R ZG V\/nere R is 1 or |less, depending on the
val ence of the netallic species M M \. a single netal or a conbination
of netals, optionally with other |igad h as hafigydes (e.qg.
Gignard-type reagents). An exanple o 5 type of reaction is where LZ is
a halide, Mis CuLi and nis 20 0.5. T ype of reaction is described in
"Advanced Organic Chem stry" by J I\/ar y edition, Wley Interscience in
sections 0-106 and 0-107 and t heRrery er'ein, herein incorporated by
ref erence.

A preferred group of substances are those where the substituents X, A, D, E, G, R', R?,
R?and R* have the values found in the Examples below, and the stereochemistry is as

5 shown above in formula (IB).

The most preferred group of substances are the compounds of the Examples below and

their salts and solvates.

10 Particularly preferred substances are the compounds of Examples 3, 10, 11, 12 16, 17,
18,19, 20, 22, 27 and 31, and the salts and solvates thereof.

The compounds of the formula (I) can be prepared by a number of methods using

conventional procedures such as by the following illustrative methods, and suitable

15 adaptation thereof. Such methods are a further aspect of the invention.

Unless otherwise specified below, the substituents are as defined for the compounds of

formula (I) above. .

20 Method1



R= R 0 ~ arc zooZ WO 00/05231 Method 4 17 PCT/1B99/01227 Con'ﬂdurﬂgf qgﬂz
formula (1) where Dis S (including tautoners thereof where appropriate)
can be made fiomthe correspondi ng conpound of formula (1) where Dis O

(i ncl udi ng tYMO0%P2P5 t her eof where appropriate) by reaction WEHBSR2Fhur
nucl eophi | e such as those mentioned in "AdV&nced Organic Chenmistry" by J
March, W/l ey-Interscience, 1985, section 6-11, and the references therein,
herein incorporated by reference. 10 A suitable reagent for carrying out
such a transformation is 2, 4-bi s(4-nmethoxyphenyl }

1, 3, 2, 4-di t hi adi phosphet ane- 2, 4-di sul phi de (Lawesson's reagent). For a

revi ew of t hi sAlldbgyeampaunds pelaomitledl) carelee hage viaseaghereofzeeampngnd oftheg| |

Bull. Chim Sog¢. Bel . 87 ... 223 .(.1978 15 od 5 Conpo s.,of the .
Formila (1) ar B P pregnE Wabieneh usfeos MR -oroporRC Rl vinies i
(VI): R R R 0, 80N, Galiy))Eor NRAPS), wikete MBE™ mr&hﬂo-bfqte&in? gBHIpVARER can be
| eavi ng group such as‘C1, Br, or I. The reaction is suitably carried out in
t he presence ofeadily satived thaive Beserrespondiag NEt carnpophdrandd,’ immehiiahledegving abl e

aprotic or g%ni Cmoxse%ll )s,/uec tas%i,cﬁr, ?,SSI‘EiS%?-L,O é&rﬁ-}f §8?CF3, 0OSO,CH, or OSO,CF,, witha

compound of formula (III) below.

L L'
/K i )\
¥ N < N NAPG
A\ e
R R NH R R
(1
RZ RJ RZ RJ
an (11A)

Suitable amino-protecting groups are well-known to the skilled chemist and are
exemplified in “Protecting Groups in Organic Synthesis” by TW Greene and PGM

10 Wuts, John Wiley & Sons Inc., 1991, herein incorporated by reference. Preferably the
amino-protecting group is the t-butyloxycarbonyl (“Boc’) group, which can be readily
removed either in situ during the course of the reaction between (II) and (III) above, or
by later treatment with trifluoroacetic acid (TFA), in a suitable solvent such as
dichloromethane.

15
Typically the reaction is carried out by heating the subtrates (II) (including regioisomers
(IA) thereof where appropriate) and (III) together in a suitable organic solvent such as
dimethylacetamide, to a temperature in the range 25-200°C, preferably around 80°C,
optionally in the presence of a base such as triethylamine or diisopropylethylamine, also

20 optionally in the presence of a metal such as copper.



0 4 DEC 2002 WO 00/05231 PCT/1B99/01227 18 The reaction in sonme [ 4 DEC 2002
circunstances, i.e. specific substituents, solvents, bases, reaction

condi tions, . ill proceed directly to give the conmpound of formula

(1). In oth3&£@WF5ﬁLstances the formation gay proceed in a sF&EPABEO R Hnner
via internediates of fornulae (VII) or (Vﬂ ), or salts thereof: DG A \E~
NOR R R R-R d GA\E- NOR can which nay be stable and isol atabl e.
10 R R~ Conpounds of forrmulae (V) and (VI) are available comrercially or
via standard nethods known in the art, or suitable adaptation thereof.

Certain of the. subtances. of .the.invention.nmay be jnterconverted i nto other
subst ances of OHB’OPH%‘P#P%‘?FIWTI&&‘WHH‘E‘%%\?‘S ra?redléi ereg? wﬁsre appropriate)
sut . ! OTIvY : _ oot
| nterconver st aq (&) AReiaildbh by cotbvbriiciel APRERGEA Bkl eblinkl f DSt ances

of the invention are aval e via net own I n e met hods
outlined and &xepapdtiohs ddioler ei n and suitabl e adaptati on thereof using

nmet hods known in the art. The skilled chem st will exercise his skill and

j udgenent as to any necessary adaptation, for instance in the choice of

0 4 CEC 2002 Method 2

Compounds of the formula (I) where X is O or S, D is O and Eis O, S, NH or N(C, ,
alkyl), can be prepared by reaction of a compound of the formula (IV):

0
A\ L?
N
X/&N
av)
R R’
1 O Rz RJ

where X is O or S, and L is a suitable leaving group such as azide, mesylate, tosylate,
OH, C}, Br, 1, etc., including where the COL” moiety is a suitable activated ester, with a
compound of formula G-E-H, or salt thereof. Examples of such activated esters can be
15 derived from the parent acid (IV; L? is OH), for example by reaction with a
hydroxybenzotriazole-type reagent such as 1-hydroxybenzotriazole, and a carbodiimide
reagent such as 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide. These types of acid-
activating reagents can be used alone or in combination. Examples of
hydroxybenzotriazole based reagents which can be used by themselves are benzotriazol-
20 1l-yloxytris(dimethylamino)-phosphonium hexafluorophosphate and O-(1H-

benzotriazol-1-y1)-N,N,N’,N’-tetramethyluronium tetrafluoroborate. Further exarnples~
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substrates and reagents with desired reaction, order of reaction ste g
protection/ de ection, further reactions, etc. It will be apparent to

t hose sKki ||g/(90(foﬁg%%e art that sensitive qucti onal groups rraylpfr%i%'é’(?”?’é”s be
protected and deprotected during the synth%i s of substances of the

i nvention. These steps may be acheived by conventional techniques, for
exanpl e as described in "Protective Goups in Organic Synthesis" by TW

G eene and PGM Wits, John Wley & Sons Inc., 1991. 10 Sone of the reaction

steps outlined_ herej ould result |{n racem sat.i t tain sensitive

st er eocheni caPf ggﬁf‘t"ggﬁleﬂf‘mﬁ?%%‘geﬁt"?d E’ﬂ’é‘ TERFI9B 9 \Ml-tql*ﬁ (Sﬁiwbtési red

st ereochem st fr@! hy: t2 i i
conventi onal Pré%t%g&?uc ld%g ngiy?rél a Sﬁgﬁ‘gg%r %yﬁlqﬁsl{uggt Sc%taa?(rgjg/iuﬁeg%ﬂé%h t he
rel evant trangafake omhpamds of formmaia(EY) adnixdd ahhedrideaindlegadpleoinchgiethesat i on,

for exanple by use of a chiral 15 auxjliary in the reactant. Al of the
above react i oAYMAMNMAS eI YRAHAP seachorsolgomppaiads of farmula fIVivds &y OB vithsed i n

the pr ecedisngn{zgérn? g.fcgfarsff%ogggl\f&% hRRahend b?s?%rogg-%i-o %@?@@%&éﬁ}l@nﬁ%

reacti on condi ons pertornmance or reparatl

procedures f oghlof@d. dtddigorall§, TFaskh be tnkRzey D du cdomiolhddiRinged drivk@ @vm t o

those skilled in the art with reference to literature precedents and the
Exanpl es and Reashen of ¢osrpounds of formula (A Lide Ot with NN acacqnyidiineidezele. of a
conpound of the formula (1) may be readily prepared by m xing together

sol utions of a conpound of the formula (1) and the desired 25 acid or base,
as appropri at ghe FRti&Rbt coount£61 Birhdh €TV Y Wik SQhptunofRenbe G-eliiget ed by
filtration or may be recovered by evaporation of the solvent. The affinity
of the confbumsditably carhied erimglshit{blg solvant AKBPpidencgoflar optéanal haseesichas Ni t r o
in a coupled colorine r'i.c PPl ase assay using simlar procedures to

publ i shed 30 MERHORIONGE. see Kofron, J.L., et ~., Biochem stry, 1991, 30,
6127-6134, Zarnt, T., gl a~., Biochem J. 1995, 30S, 159-164, Holt, D. A,
et al.) J. Am Chem Soc., 1993, 115, 0 4 D EC 2002 W O 00/ 05231 20

PCT/ 1B99/ 0122 AddatinaBp3®mpolinds dfdkeformtladfls wheteeX i @ ot 8 ADds Osad#Eric ©aNHon of

a hydrophobi ¢ agino acidproline bond in a tetrapeptide substrate (e, g. .the
phenyl al ani ne©p m&&@%‘gﬁ’&aﬂ B¢ N&?&@%@&%ﬁﬂé{iﬁ@%ﬁbﬁépﬁpﬁwqﬁéﬁmq fopania

[ succi nyi - PF(I‘@N%] l b i MAgee PF ; m
the trans Pfg(;- cornt a|%?@%ggﬁ%ﬁﬁgbgﬁﬂé’g@g@ag?@g f@%}}{ m)? rﬁyp3| %E lfﬁjgﬁl %gﬂ
(t he concent r abmpoumds dfties foompla 8- widre Efis OyiNHhor W{C, p alicgtD) coptipnald@in the

i nhibition) values were determ ned usi t he follow ng. assay net hodol ogy.
Assay ) presence of a cata?yst, such as a su?tagll% ac1}gi or base, an o;%ionaﬁy Yn an appropnategy

solvent.

20 Additionally, in an analogous synthesis, compounds of formula (I) where X is NH can

be made via reaction of a compound of formula (IVA) or (IVB) :



buf fer (2.175ml) (50mM 4- (2- hydroxyet hyl) - 1- pi per azi neet hanesul phb#i BE@cP0n?
10 (HEPES), 100nM NaCl, 1mM dithiothreitol (DTT), pH 8.0) is equilibrated
to 10Cin a . 12.5p1 of a solution of the present conmpaound in_ DVSO,
250wl of a mbéo‘/;btﬁéﬁsol ution of a. -chyrmtryffi n in 1nmM aqueou Cﬁ{}g?%og?ﬁ"orl’c
acid and then 50p1 of a solution of human reconbi nant FKBP-12 (4.5uM in
assay buffer are added and m xed. The reaction is initiated by addition of
12.5p1 of a solution of 20nmM succi nyl - AFPF 15 pNA in DMSO. 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 tie rate of uncatal ysed iso i sation of
the substrate. The rate constant ¢eterm ned at different inhiitor
concentrations (1 OnMto 100pM js<expressed as %inhibitia t he control
rate constant. The ICSis } using a non-li east Kquares
curve fitting routine of tﬁe dose response d K;, ~pP (the
apparent inhibition constanty was determ ned for the pré&sent conpounds

usi ng the assay procedure depcribed bel ow. Assay buffer |(2.175m) (50nM
HEPES, 100mM 25 NaCl, |rnMDET, pH 8.0) is equilibrate o 10Cin a
cuvette. 12.5p,1 of a solutio gf the present conpouR@”i O 250pl of a
60ng/ M sol ution of a-chyyotrypsin in I mM aqueous hydrochl ¢ric acid and
then 50p,L of a solution af hugan reconbi nant FKBP- 12 0, i n assay
buffer are added and m xed
a solution of anhydrqus
a 400mM sol ution of Ri

- AFPE- pNA (100Mfii naf’ 30 co cengr ation) in
7UoT Bet hanol . The abdor bang at  390nM i s
nonitored for 3 mnutes o ng data every 0.5 se . ta are fitted
W th 0 4 GEC 2002 WO 00705231 PCT/1B99/01227 21 a first\order rate
equation with offset and fhe innNgjal velocity (v) isgzcalculgied fromthe
concentration of cis (re | eu-pro bond)-succinyl-AFPF-pNA at to and the
first order rate constant a ifferent inhibitor conce tions (1). Data
in the formv; nh/v~o~, ~; v.&Y‘Ar] are fitted wth an equation for reversible
tight binding inhibition to generate values for K;,,pP 5 (see Mrrison,
J.F., et g |, Cooments M. Cell Biophys., 1985, 2, 347-368). This anal ysis
is used when the K;.app approaches the concentration of FKBP-12 in the

assay (30nM. Dixop,analysis (se | XQn . Bi,qche ., | 953, 55,
170-171 ) is Be?f)’rsr}g'e%ﬁ(lr"’a‘f’éeﬁ@iyg’lﬁggﬁ%qlxlali;fc.’r,lgﬁ)‘g?%} a(;%‘ées pot ent
conpounds. 40 The sane net hodol ogy is used to neasure K;.a~p for FKBP-52,
with the follow ng nodifications: 40p,1 human reconbi nant FKBP-52 (5.2p. M
i s substitut eddnopouRKS8eE fo2matad (P ARSWHTEB pwherh i isdi-Bacend$23 OHcahie assay.
The neurite outgrowh rom)tigg actilvi.t of the ?o ou cgg, of, the fornmula
(n, without 15°PRGFISHISRAFSHIOT GEABPHITHES PIFicwR 9 Ay AreERs ey HEY R ¢
chi ck dorsal r:pqgt j 4. ihA. Qﬁﬁ :
aseptically aéggrha,?iyégit)éo&to tﬁg%?r%? hlo(gqg#ne%?%g“(@e% " wﬁg@ﬁ%@@géloggellsn,
Ed. G Banker adhethylfdosihiohine i d sitabisyrgadaerio verlgmuch b\dichBedmetimnk, ol . The

i ndi vi dual _ganglia were, ke i ~' " +- free Tyrodes buffer on ice
until a nuﬁgercoﬁpoﬁé‘?@fﬁg‘qﬁ%ﬁ (g%&a‘ldo{r%it ed. Individual ganglia were then
transferred 20 into collagen-coated 24-well culture plates containing

Neur obasal nedi um plus B27 suppl enents and incubated at 37Cin a 5% CQZ

at nosphere. The test substance was added after allowing 4 hours for the
ganglia to attach. The explants were fixed and stained with Coomassi e bl ue
after 24 or 48 hours in culture. For each treatnent 4 to 6 ganglia were
anal ysed and scored by estimating the extent of neurite outgrowth relative
25 to the diameter of the explant using i mage anal ysis. The present
substances were tested with and without I Ong/m nerve growh factor (NGF)
present and conpared to outgrowmh in the presence of |Ong/m nerve growth
factor alone. An alternative systemfor neasuring neurite outgrowh
pronoting activity of FKBP-12 30 PPlase inhibitors is the SH SY-5Y

neur obl ast oma nodel described by Gold, B.G, et ~1, in Exp. Neurol. ,1997,
147(2), 269-278. Cells are maintained in Dul becco's Mdified 0 4 DEC 2002
WO 001 05231 PCTI 1 B99/ 01227 22 Eagle's Medi um (DVEM suppl enented with 10%
foetal calf serum (FCS), SOU m penicillin, SOpg/m streptonycin at 37Cin
a 7% CQZ at nosphere. Cells are plated at 1 x 1 O6 cells per well and
treated for 5 days with 400nM aphidicolin. Cells are then washed and
treated with NG at | Ong/ Ml various conpound concentrations for 7 days




5 to deternmine if the conpounds pronote neurite outgrowth in the FreqEecdi?
of suboptimal NGF concentrations (and/or in the absence of NGF). Neurite
outgrowth is Eft rm ned by using inmage analysis to nmeasure neurite |engths
in 20 random ®%G&! The neurotrophic activity of the presentp§ﬁﬂg$ﬂﬂggs -
can be evaluated ~ vivo using the 10 sciati® nerve crush nodel in rat as a
nodel for peripheral nerve regeneration (see Bridge, PM, ~ ~ |

Experi mental Neurol ogy, 1994, 127, 284-290, Medinaceli, L., ~ ~]., Expl.
Neur ol ogy, 1982, 77, 634-643, &old, B.G,~ ~., Restorative Neurol ogy and
Neur osci ence, 1994, 6, 287-296), the

1- met hyl - 4- phenyl -1, 2, 3, 6- ydropyri di ne (MPTP) an
nodel s in various species as del for regeneration 1
di sease (see Mokry, J., Physiol. 01995, 44(3), 143-
fom x lesions as a nodel for [regeneration in Al zheiner's|diseg@se (see
Cassel, J.C., Duconseille,
1997, 51, 663-716). The su
alone but will generally be 20 #adm nistered in adm xtiyre with a suitable
phar maceuti cal excipient di :

dr oxydopam ne
ar ki nson'

exanpl e, the substanggs of the invention can be pdoig] steredyaraply or
sublingually 25 in the fox Abl ets, capsul es, ov Xirs,

sol utions or suspensions, \) may contain flavouri ngpae
for inmmediate or controlled relgase applications. Sucl tablts may contain
exci pi ents such as mcroggystalllgme cellul ose, |actoge, sodiggmcitrate,

cal cium carbonate, dical cium phosphate and gl yci ne, disintegrants such as
starch 30 (preferably corn, gqeefato or tapioca starch), #&VBinic acid and
certain conplex silicates, and granul ati on binders such as

pol yvi nyl pyrrol i done, sucrose, gelatin and acaci a. 0 ~ 0 EC 2002 V1'O

001 05231 PCT/ 1B99/ 0122 Zﬁpﬁdditiﬂgahly, | ubri cating agents such as
magnesi um st ear yugh May ke sfbleand j501atehle 2t e and tal c may be included. Solid
conpositions of a simlar type may al so be enployed as fillers in gelatin
capsules. 5 Preferred excipients in this regard include | actose or m |k
sugar as wel§ aSompgindsof rmitkanTVi(infudingthytemers thereofyvlyare kpprofiate) anpydeeu s
suspensi ons and/or eljxirs he . subst anc of .t he.invention be cqnbi ned
W var i ous. ovisBRESH b SaRderd RN Ryt S Qotiogy i BF EonR ot Del e,

w th enul si fyi ngiandharafdasRgBsi ng agents and with diluents such as water,

et hanol , propyl ene glycol and glycerin, and conbinations 10 thereof. The
substances of the invention can also be injected parenterally, for exanple,
i ntravenously, jntraperitoneall intrathecal |y, | aventrjcularly. _
|t £ ast o nal |y, CPRPARIS SRl B Gt el s Relsit areataariseyvaisble vay
my be adm ApSt&lGehdBhallrduled sUSH Aark BERAbEIUAThe ﬁﬂaga&a@&ﬁ bRfRS). used in the
formof a sterile aqueous solution which may contain other substances, for
exanpl e, enough salts or glucose to make the solution isotonic with bl ood.
The aqueous SOlEEiOBS shoul d be suitably buffered (preferably to a pH of
from3 to 9), i sary. The preparation of suitable parentera
formul ati ons under sterile conditions is readily acconplished by standard
phar maceuti cal techniques 20 well-known to those skilled in the art. For
oral and par ent Epmbowdiziofitlztfomtile () whete BiRICRIR'T emitle, prégaeeddni deyctidasdge

| evel of the _substances of the invention will usually be from1l pg/kg to 25

my/ kg (in silAgl eerspovgd\af theformyda EV) (@umﬁéalﬁ%?réﬁ@fﬁﬂf%wwné@ #he may
contain from Q0. Q%Er{éﬁ aBQve}w%h%%’I&aﬁﬁﬁﬂeﬁéﬁic%ﬂﬁésﬁ%ﬁ{‘ﬁQ‘?Ga\gﬂérghﬁ { &t fc?{] singly
a tirme, as appropriate.. 1he physi any

or two or nore a ciah in event will

deternmine the agéjeaking@nakevaldiice b thie metdlitc spesies MM ail be 4 hglemetdlpglhvi dual
patient and it will vary with the age, weight and response of the
particul ar pat i eembingthen of metals, optionally with other ligands such as halides (e.g. Grignard-type

reagents). An example of this type of reaction is where L? is a halide, M is CuLi and n is
20 0.5. This type of reaction is described in “Advanced Organic Chemistry” by J.March,
3rd edition, Wiley Interscience in sections 0-106 and 0-107 and the references therein,

herein incorporated by reference.



30 above dosages are exenplary of the average case. There can, of &éuBE@,ﬂmZ
be i ndi vi dual ~ 4 DEC 2002 WO 00105231 24 PCT/1B99/01227 i nstances where
hi gher or | age ranges are nerited and such are withinp_t scope of
this inventﬁ@ﬁ&mgﬁé subst ances of the invg tion can al so be gﬁﬁﬁﬁ?@“é&bd'
intranasally or by inhalation 5 and are conveniently delivered in the form
of a dry powder inhaler or an aerosol spray presentation firoma
pressurised container or a nebuliser with the use of a suitable propellant,
e.g. dichlorodifluoromethane, trichlorofluoronethane,

di chl orot etraf |l uoroet hane, a hydrofl uoroal kane such as

1,1,1,2-tetrafl uoroethane (1-~A 134A [trade mark] or
1,1,1,2,3,3,SLE§B&£§Iuoropropane (HFA 227EA [trade nmark]), 10 carbon

di oxi de or other suitable gas. In the case of a pressurised aerosol, the

dosage unit may be determ ned by providing a valve to deliver a netered
anount. The pressurised contai ner or_nebuliser nge/ contain_a solution or

suspensi on of GomponedsafdopwHpdunhered i§ S (nelydingtapfomers thergef whese apProprigte) he

propel lant as th v , i L5 I L ulricant. e.qg.
sorbitan t rslaolcé'%f ee%%g %Q{T}I ﬂégs\@%r%gp @#r%?glgégﬁc{]%laénﬁg@ ?J cglrIg re??(fh@l(lg,‘:ﬁ{a?r@n
gel atin) for ysforhés aerdoThaled approptine) iy deaétivn wittya fepHi@mitleaiitld sheh PNt ai n
a powder m x of a substance of the invention and a suitabl e powder base

such as | act oghosemestiemeghin “Advansed OrganigGhepusioebyfidylaigh aWileyrdntenseience,
preferably arr ed so t ch tered dose 20.or "puff:. cantains from
20pg to 20 ny 1§g9’£e§WB§£ﬂ@58§P rf"%rge“feﬁ q{?lpolher?lgﬂncag?q%}gé DY FEXETERSE- pat i ent .

The overall daily dose with an aerosol will be in the range of from 20pg to

20 ng which may be administered in a single dose or, nore usually, in
di vi ded dod@s A kwitabighreagent fox catnyng A8 suhtactransfarmetion is2i¥ebis(fomethoxygshenyl)t he

i nvention can b dm ni,stered in,the far. f a suppositqQry or pessary., or
they nay be aﬂpﬁggﬁf&@gfpéﬁFﬁﬂ?taPﬁzt%@w@Pﬂ% @Tawzfsﬁo&si rgt}g,enﬁo?( Ut4'8 ,cwcq%r

oi ntment or  dygideRCanRQ¥Ekebn, st for SsRHESPEREsoRS erla BUINVEDA e8P O20e
transdermal |y adm ni stered by the use of a ski n pat ch. ey may al so be
adm ni stered Hy91®e ocul ar route, particularly for treating neurol ogica

di sorders of the eye. 30 0 4 DEC 2002 WD 00l 05231 PCT/1B99/ 01227 25 For
opht hal m ¢ use, the substances can be formul ated as m croni sed suspensi ons
in isotonig pdsted, sterile saline, or, preferably, as solutions in

i sot oni c, pﬁ adjusted, sterile saline, optionally in conbination with a
preservative such as a benzylall coniumchloride. Alternatively, they may be
formul ated in an ointne uch etrlatum For application_fopically to
he skin t he GUBEREA o T DrFeA BRI CHrHFeRon of Frac s A5 logalh Wb o
oi nt nent contq&gkqg;the active conpound suspended or dissolved in, for
exanple, a mxture with one or nore of the following: mneral oil, liquid
petrolatum white petrolatum propylene glycol, polyox®Pethylene

pol yoxypropyl ene conpound, 1XH erul Bf,f yi ng wax and watef|. Alternatively,
they can be fornulated as a sSuitable |otion or cream zHuspended or

di ssolved in, fox exanple, a ptxtyre of one or t 401 | owi ng:

m neral oil, sorbitan nonostgaratey, a polyethyl epe/glycol, liquid paraffin,
pol ysorbate 60, cetyl egrt-e ed'yl al cohdy/, 2-octyl dodecanol,
benzyl al cohol and water.

20
wherein L® is a suitable leaving group such as Cl, Br, or I. The reaction is suitably
carried out in the presence of an additional base such as triethylamine, and in a suitable

aprotic organic solvent such as dichloromethane.



The substances of the invention, w thout proviso, can also be aduﬁaiaé&rﬁﬂ
together with other neurotrophic agents such as neurotrophic gro t 2
(NGF), glial derived gromh factor, brain derived growh factor, ciliary
neur ot r ophi &YW and/ or neurotrophi n-3. The dosage | evel oPCY/HE9/01227
neur ot rophi ¢ agent will depend upon the 208neurotrophic effectiveness of

t he conbination and the route of admnistration used. It is to be

appreci ated that all references herein to treatnent include curative,

pal liative and prophylactic treatnment. 25 Thus the invention further
provides: (i)_a pharmaceutical conposition conprising a conpound of the
fornula (1) ofhareasinraceme cEaNNSiantesdst sscdicsubstitaents Gplyents bespsyreattion

t th ith h t.{ cal bl i pi il ier,
ot onal 1y al SHBBRERECIH floiet BREMPIER VSRS SPo Sl o Brmitegh Blegl005 1o
00/ 231 PCT/ iR3%dstehees thé orfriatidn tha§ Praveedth fktepRRe bt fntormPdiaRs of

phar maceutical ly acceptable salt, Solvate or conposition thereof, for use
as a nmedi canefarmulaei(VH) ohéVilseorshlisthersnfiound of the formula (1), without
provi so, or_ of a pharmaceutically acceptable salt, solvate or conposition

t her eof for the S manufacture of a medicament for the treatnent of

neur onal degeneration; (iv) the use of a conpound of the forgrula {I),

wi t hout proviso, or of a phar eutically acceptable salt, | vat e or
conposition thereof, for the ufactqée of a nedi canent for|jthe prgnotion
of neuronal regeneration an wth, 10 (v) the use of C ound of the
formula (1), wthout proyiso, or of a pharmaceuticall ceptable salt,

sol vate or conposition t eof, for the manufacture of medi canent for the
treatment of a neurol ogi cal di sease or disorder such ag a neurodegenerative
di sease; (vi) use as in (y) where the neurol ogical disgqase or disorder is
selected fromthe 15 gro ®nsi sting of senile denPAtra_(Al zheiner's

di sease) and ot her demehtias, anyotrophic |lateral sclerosin and other forns
of notor neuron di sease NHson' s di sease, HuntiX@ton' g di sease,
neur ol ogi cal deficits a§seekated with stroke, all fokwes—gf degenerative

di sease affecting the ¢gentra peri pheral nervous \
gndr omes of prrdg

at-gxi as), all
forns of nuscul ar dyst 3 i g6, progressive
bul bar nuscul ar atroph phySi cal or traumatic danagg Yhe central or
peri pheral nervous sysfy/em (e\g. spinal cord), herni aed,
prol apsed intervertebrae di scrRsyndrones, cervical sondyl o®*s, plexus

di sorders, thoracic outlet syndrones, all fornms of peripheral neuropathy
(both diabetic and non 2%y abetic), trigem nal neural@img, gl ossopharyngea
neural gia, Bell's Palsy, all forns of auto-imune rel ated di sease resulting
i n danage of the central or peripheral nervous system (e.g. nultiple
sclerosis, nyasthenia gravis, QujllainBarre syndrone), AIDS rel ated

di sorders of ﬂﬁEgH@Fng§%EW§P%HP1 one ticks, bulbar and retrobul bar
affections of the optic nerve (e.g. retinopathies and 30 retrobul bar
neuritis), hearing disorders such as tinnitus, and prion di seases; 04
DEC 2002 WD 0@ dxpdandFeiTiotiadiad OVM)2aad (FY) 4re iavailabiecomsméreially oheaatahdaed
neur ol ogi cal di sease or disorder is senile denentia (Al zheinmer's disease)
or anot her derfa#iheds kngppar the st er sulelle adaptatien bsre9for anot her form of not or
neuron di sease, Parkinson's di sease, Huntington's di sease, a neurol ogi cal
deficit associated with stroke, physical or traumatic 5 danage to the
central or perfgfags ¢ftheaubiaidss SHtEE BivefttorOmas Be dbrc6metted irfo PRET fbetades of
neuropat hy (either diabetic or non-diabetic), nmultiple sclerosis or a

heari ng di sor dbe inyemtipndsy eanmeritionsl fupetiong) grauprintprsenvstsion mgthednt of a human
to treat niggonal degeneration which conprises treating said hunman with an
effective unt of a conmpound of the 10 fornula (1), w thout proviso, or

W th a phar maceyiil 6athppredse@Mabl fhe$@bstanceObY ik Enwihti6R FRAFAilbRVi4 HRARAE ;
known in the art and the methods outlined and exemplified herein and suitable
adaptation thereof using methods known in the art. The skilled chemist will exercise his

skill and judgement as to any necessary adaptation, for instance in the choice of



(ix) a nmethod of treatnent of a human to pronote neuronal regenerﬁ%on and
outgrowm h which conprises treating said human with an effective a BECo2002
conmpound of the formula (1), w thout proviso, or with a pharnaceutically 15
accept abl e ¥ 9052Y| vate or conposition thereof; (x) a net hod@IBIYU ment
of a human to treat a neurol ogi cal diseasé%or disorder such as a

neur odegener ati ve di sease which conprises treating said human with an

ef fective amount of a conpound of the formula (1], without proviso, or with
a pharmaceutically acceptable salt, solvate or conposition thereof; 20 (xi)
a nethod as in (x) where the neurological disease or disorder is selected
from t he gr oupcaBeRrisi nfigns forspaibility 98 shsirptgs g repganiewith dasiredgeasiiomnd

ot her denential, apyotrophi ¢ | ral. scler.osi nd_ot.ner fornms of notor
neuron di seas8™9%H8 |a%t§°8%tkgg’d)|r§%§;s° /de oﬁﬁcglﬂ&%ﬁﬁ% rﬁﬂ"i’%@éc‘neur ol ogi cal
deficits associated with stroke, all forns of degenerative disease
affecting the central or peripheral 25 nervous system (e.g.

cer ebel | ar - br & w8l apperenpbitess sigliedinsheart tiat pneigye Ssictiena tgacipa say natd to
forms of muscuyl ar dystrophy, prqgressive nuscul ar atrophies, progressive
bul bar muscul 3 Pé&@%%@ﬂd dﬁﬁ%‘{é@aﬁi“ﬂ% tea 'f%l%of@&hﬁg@eﬁ gt fhedntamiipr. et

per | pher Al NelRU 9 %8 hafl(cd of comnldla fRfhncs 1Rk Bkl as HEABEST OF
prol apsed intervertebrae disc”syndrones, cervical spo ﬁom s, plexus

di sorders) thdPageaiv8Groups ireOrgapiedtyothesis” by TW Grezne afid PEM Phes,dbhm@lilepgat hy
(both diabetic _and naondj abetic), trigem nal neural gia, glossopharyngeal

neur al gi a, BelSong Insy| gl- all 0 4 ~~C 2002 WD 00/ 05231 PCT/1B99/ 01227 28
forms of auto-immune rel ated disease resulting in danage of the central or
peri pheral nervous system (e.g. multiple sclerosis, nyasthenia gravis,

Cui | | ai nBat® e Soymecsfab@Eneactidh bieps oelindditbrain sould egsalt i rachiRisagon artayst em

dapsone ticks, bulbar and retrobul bar affections of the optic nerve (e.g.
ret i nopat hi es SaRsite steeqchemmicakaenties, Hiprgsent. Theeompayund vatythe desisdch as
tinnitus, and prio | ’ L ' X1 [

neur ol ogi cal cf?esréeoé"geerqlgrﬁ'?gf@%? 3gar'a glfcg%gée% Hggﬁé%%ﬁzr%%ugﬁé%ﬁ{é\@%g%ﬁ Egna'f‘ée)
or anot her denmsthbds, suainsbyrchithi KPL@} @ balinsteddeanging ouf therelelhatt thasfomntionot or
neuron di sease, Parkinson' s disease, Huntington's di sease, a_neurol ogical
deficit associlhederniet whigh dessaot lspd jragemigption, g examnle by useipbehivd t he
central or per] system (e.g. spinal cord), a peripheral

neur opat hy1 eia[hﬁgﬁ{'ﬁnéﬁc:{e%gb}g} non-di abetic), nultiple sclerosis or a

heari ng di sorder such as tinnitus. The follow ng Exanples illustrate the

preparation of the conmpounds of the formula (1). 15 It is to be appreciated
that where t heAldofiheahereseactines andhgprepasstinms of povsh stagingonatesalg used in the

benzi m dazol e, .V ] I f L Ng
Beanpl cs and_ PPERaP SRS s hOHilontind st B E LABHM ad echilfyd Qplitthy

chr omat ogr aphyfor gHe@perfbinapiod ofiesifdtionat agllap byocedursd for edlglg thkdeied gel 60,
230-400 nesh). Melti ng{ points are uncorrected. 'H Nucl ear magnetic
F

resonance 2RIVRrodussewilkbewslbknavadp dease slgiledjintho art mrithiceferencs o litezatwrar i an
Unity I nova-300 or Varian_ Uni va- 400 ectroneter and were in all
cases consi st e‘?{FC%e’%ﬁ a?‘f]@e%F"&%‘ts%%a‘{‘{s?’?%éét?ﬁ‘éi‘&etﬁnar acteristic chem cal
shifts are given in parts-per-mllion dowmfield fromtetranethylsilane

using conventional abbreviations for designation of maj or peaks: e. g. s,
singlet; d, dofiphemmaceyticelly griceptable saltpfzraostpound ofithe forpiuda (1) pray bgresdtly Mass

Perunen e 71 GeE Oy AR RL AR Moniied PR RBatia i G g
spectrum and t Qg4 9@15@,' Aok, OlRah M Athyl POSpiGHOLEH soRBE 2ha bb @@lléeﬁ:@}b?pi c

conposition of |owest mass. Hexane refersS to a m xture of hexanes (hplcC
grade) b.p. 65@h@tiokbhmey befeeoveraddydivepdrgtionsdfitey solveneti c acid refers to

gl acial acetic acid. Optical rotations were determ ned at 25C. The

nonmencl ature of the conpounds nentioned 30 bel ow was generated by an | UPAC

nonmencl ature p. = IQE& O@ﬁé ﬁ?fj_ mg%dqﬁn |l e
12~-1-f 1. 3- Be?@%é%%??&%i"_ (f—ag?%gfy\gﬁ%ae v?}: - p?%gg{l%l%%%ar oxam de
OH N O O N 10 %o in a coupled colorimetric PPlase assay using similar procedures to published
30 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., et al., J. Am. Chem. Soc., 1993, 115,




20 25 HN 1 NON O O N N-nethyl nor pholine (0.085nm) was added to a gqj EtOQﬂUZ
of (2S')-1-(1, 3-benzoxazol -2yl) - 2-pi peri di necarboxylic acid (95. Sng) Psee
Preparation_3 hydr oxybenzotri azol e hydrate (89. Om),

2- pi peri di n&'é%%séﬁ ne(SOmy) [see J. Chem Soc, (1935), 1421-R4PE0901d7

1- (3-di net hyl am nopr opyl ) - 3- et hyl car bodi i nisde hydr ochl ori de (140ng) in

di chl oronet hane (20mL). The reaction m xture was stirred at room
tenperature for 18 hours, after which tinme the m xture was diluted with
wat er and the organic | ayer was separated, dried over nmagnesi um sul phate
and the sol vent renoved under reduced pressure. The crude product was
purified by col%3ar938hrlaihess grethadds. bis cisrirans ssoguerisetiomal adiydraphobic awingamid-
gradient of 4 ; Qs .ng: 10 X X he . et-hyl
acetate : 0.888 uce%oglg lg%ejr%%pg&é%ﬁ Sﬁgf%ﬁgg%%tﬁ% %‘%‘Y‘\é%%‘%%% meﬁ_

(2, 5~- 1- (1, 3besmeaxpzah-pReypro-phe -Tﬁt?o&imi%r[htiﬂcﬁhgﬁmmpi\?ﬂpbﬂ%é gdrareera pgxam d
e (109ng) as a white solid. "H-NMR (CDCl,) 8 : 7.40 (1H, dzl’ 7.25 (1H, d))
7.20 (1H, t), momEringi4leavrge & pd¥A (rpp) thedtansro-genigining neplide My 2 excess of d) |
3.45 (1H, rr:} %.303&?—.&1 m, 2.40 (3H, nm, 2.25 (4H, bs), 1.80-1.60 (SH m,
1.30 (6H, . Oty RS (MH). Analysis : Found C, 61.65; H, 7.47; N, 13.64;
CZQHZBN4Oz. 1.75 HzO 0.0S CH2C1, requires C, 61.36; H, 8.13; N, 14.30%

0 4 D EC 2002 WO 00/05231 30 PCT/1B99/01227 exanple 2

| 2~-1 ~- ( 2- Ami nHet I0Y (the-donBerimatizn 0é el cotapvund OF the femiuth (Mepradiongffile 5 O N
N~N~O N N-NH H QO

[2-([(25")-1- (@@M zéﬁ%&?'ce%-en%@%%ﬁhﬂf%‘mwygﬁwtmqw Assay

et hyl ] car bamat ] Or £ i 1. i i hanol
(20m1) and 10 T5E Gt [ (P £ ERAB PRFL oS e Rl 3B 1200

m xt we was 10he(HERES)ptEmtadaCl) 1 diMVadittsthinatod T g 8.0) is)eqailibraveito 10°C in
tenperature for 3 hours, after which time the mxture was filtered and the

sol vent rempovedcunstier 12-eulofasoBitiaaqiithe presrat srraRrind HBMI Pty Onb el

with dichloro e - . .

s o o oo PRy fRsin in 1M agusous hydrgehloric acid and then Soulof 2 |
(296ng) as a ceietitn cfifmiangedothbidint FEBIMR (43XAN]) in Bsdy bafd afebddednd mixed
(1H, d), 7.20 (1H, t), 7.05 (1H, t(;l 6.75 %1H, bs) .. 4.90 (1H s), 4.25 (1H,
d), 3.40-3.20 %‘@H,eamqn ip ighjated by addition of §2.pplief agplution gH24myhsucaipyl-AFPE-

1.60-1.40 (;4H, " Q2 |+ 1S, . o Hoa 6 69;
N, 16.27; ?sw&‘ﬁ%dﬁ &%SQ' @E%&%ﬁ%ﬁ iaf-’é%‘ﬁ’@? ks@{”gé";"’{f&y E‘?"z’&‘“‘i{‘%"%‘g‘?@%&
exanple 3 0 4veér(:28Q08cond0OTRG 45 Zdkd RGH d B904AdrAdtk eqlativh with offset and the
')-1-(1. 3-Benzoxazol - 2-~ -~-2-j(cisl-2.6-dinethvl-1-piperidinyl~thvl-2

rate constant obtained corrected for the rate of uncatalysed isomerisation of the

substrate. The rate constant determined at different inhibitor concentrations (10nM to

100pM) is expressed as % inhibition of the control rate constant. The IC,, is estimated

20 using a non-linear least squares curve fitting routine of the sigmoidal dose response

data.

K., (the apparent inhibition constant) was determined for the present compounds using
the assay procedure described below. Assay buffer (2.175ml) (50mM HEPES, 100mM

25 NaCl, imM DTT, pH 8.0) is equilibrated to 10°C in a cuvette. 12.5pl of a solution of
the present compound in DMSO, 250u1 of 2 60mg/ml solution of a-chymotrypsin in
ImM aqueous hydrochloric acid and then S0uL 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 a solution of anhydrous succinyl-AFPF-pNA (100pM final

30 concentration) in a 400mM solution of LiCl in trifluoroethanol. The absorbance at

390nM is monitored for 3 minutes collecting data every 0.5 second. Data are fitted with
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title conpound was prepared by a simlar method to Exanple 1 fiom

(25~-1-(1, 3 (g& éﬁai}e -2-yl)-2-piperidinecarboxyiic acid [see Pre%aratmn 3]
and 2-[ (ci s)*OYEH*et hy! - 1- plperldlnyl]ethglanlne [3. Med. YA
(1984), 684-691]. The crude product was pu#ified by col um chronatography
on silica gel eluting wwth a solvent systemof 93 : 7 : 1, by volune,

di chl oronet hane : methanol : 0.88 aqueous anmonia solution, to afford
(25~ 1-(1, 3-benzoxazol - 2-yl ) - Nz- 2-[{ci s) - 2, 6-di met hyl - I pi peri dinyl]ethyl-
pi peridi necar boxam de as a colourless gum ' HNWR (CDC 13) 8 : 7.40 ( 1
H d), 7.2 S (afirstprdepratereqratign withjoffset andthggnifialivelgcity)y) 135c26@114tec1ﬁpm tb@)

5.00 (1H, 3.,40- H,
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Anal ysi s : FOQ:BHstht a@ﬁ:f&?ent'ﬂu}u@rt&%n&n@%ré?}) B26Ha1 vonk Ch, m
requires C, 67 6; N, 14.26% Exanples 4to7Tecd‘i’°r150u s of the
foll owi ng tablﬂtmlevﬁtleamcmiaeen forabvezsitilp tlght tilhding mhiritén foenarhta valubs for Egpd o
2002 W O 00] 05231 32, PCT 899 227 N1N

a sinlar nmbtHeRE M@“’!Sﬁatf%‘eglcﬁ’-a ‘gl‘ﬁl Rophy e19?5’f2r’éﬁ7m§5§( %repare Y

2, 6-di net hyl | t h ]

684- 691 | and%@%g@%@%ﬁlg@%@ﬁh%% %g oxy I'C cgﬁ?e tratg]ﬁ eF E>1<2a§rxp e%%t Arti ng
Y Anal yti cal [QﬁOMNoDMnmnhgdsxsr(s&n)lxMM4 Bli&cheid: NNRS8,F3C13)-181 ) is uked Jor( 2H,
m, 6.85 (1H, d), 6.80 (1H, _ bs}, 95 (1H, O~ Ns), 4.25 (1H, d), 3.35
(2H, ), 3.20 gePpratipg valgesgef %zdﬁforr%fss poteBbrompegndssH ). 2.40 (3H, s),
1.80-1.60 (6H, m, 1.50 (2H, t), 1.40-1.10 (9H, n). CH3 Accurate Mass :
Observed mass, 399.2762 (MH+), C23H3sN4OZrequires 399. 2760 (MH+).

10 The same methodology is used to measure K|, for FKBP-52, with the following
modifications: 40pl human recombinant FKBP-52 (5.2uM) is substituted for FKBP-12

and 2.185ml assay buffer are used in the assay.

The neurite outgrowth promoting activity of the compounds of the formula (I), without

15 proviso, can be determined in explant cultures of embryonic chick dorsal root 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 Ca®**/Mg**- free Tyrodes buffer on ice
until a number of ganglia had been collected. Individual ganglia were then transferred

20 into collagen-coated 24-well culture plates containing Neurobasal medium plus B27
supplements and incubated at 37°C in a 5% CO, atmosphere. The test substance was
added after allowing 4 hours for the ganglia to attach. The explants were fixed and
stained with Coomassie blue after 24 or 48 hours in culture. For each treatment 4 to 6
ganglia were analysed and scored by estimating the extent of neurite outgrowth relative

25 to the diameter of the explant using image analysis. The present substances were tested
with and without 10ng/ml nerve growth factor (NGF) present and compared to

outgrowth in the presence of 10ng/ml nerve growth factor alone.

An altemative system for measuring neurite outgrowth promoting activity of FKBP-12
30 PPlase inhibitors is the SH-SY-5Y neuroblastoma model described by Gold, B.G., gt al,
in Exp. Neurol. ,1997, 147(2), 269-278. Cells are maintained in Dulbecco’s Modified
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Accur ate Ivass : Found 419. 2215 (M#H) . C22I%22N,O,C1 requires 419. 2214
(M) . 631 HNWR (CDCl,) 8 : 7.60 (1H, s),7.35 (1H, d), 7.30 (1H d), 4.95
(1H, O~ Ns), 4.30 (1H, d), 3.40 (3H, m, 2.80-2.45 (4H, m, 2.40 (1H d),
1.90-1.10(17H, m. 3Accurate Mass : Found 453.2448~ +)~ C23H31N4~2F3

453. 2477 +).742' H NVR ( CDC13 : H 7. 05 ,
o h o 2 i Vet (MY sogpigmertiad s | 0%afosie cait semh w@snéowxmé)(sH

(b 1@%&5%%‘ Whsgehaaf GR < PRnolambspis Shislleriffyr

-95.02 (c = 0 ﬁcrrmdbﬂagbawenaxfa&emom@@swa MhﬂéZﬁﬂdlcolifﬁf’@éll%ﬁeﬁbﬁ HON
NON O~-N O H3C~-N O ---0 34 ~, ~~f1, 3- Benzoxazol - 2-yl

- ~[ (ci sl - 2, 6- diasbechant twesteaizvity NGt #\PngZmp:t variousi oestpaiisbseneertzations for 7 days
5 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 fields.

The neurotrophic activity of the present substances can be evaluated in vivo using the
10 sciatic nerve crush model in rat as a model for peripheral nerve regeneration (see
Bridge, P.M., et al. , Experimental Neurology, 1994, 127, 284-290, Medinaceli, L., et
al., Expl. Neurology, 1982, 77, 634-643, Gold, B.G.,¢t al., Restorative Neurology and
Neuroscience, 1994, 6, 287-296), the 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine
(MPTP) and 6-hydroxydopamine models in various species as a model for regeneration
15 in Parkinson’s disease (see Mokry, J., Physiol. Res., 1995, 44(3), 143-150) and fimbria-
fornix lesions as a model for regeneration in Alzheimer’s disease (see Cassel, J.C.,

Duconseille, E., Jeltsch, H. and Will, B., Prog. Neurol., 1997, 51, 663-716).

The substances of the invention can be administered alone but will generally be
20 administered in admixture with a suitable pharmaceutical excipient diluent or carrier
selected with regard to the intended route of administration and standard pharmaceutical

practice.

For example, the substances of the invention can be administered orally or sublingually
25 inthe form of tablets, capsules, ovules, elixirs, solutions or suspensions, which may

contain flavouring or colouring agents, for immediate or controlled release applications.

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

and granulation binders such as polyvinylpyrrolidone, sucrose, gelatin and acacia.



10 15 20 25 PCT/1B99/01227 CH3 H NI NON O-N O H3C~-NH Tri fl uoroacetic acid
(10m) was added to a solution of tert-butyl 04 DEC 2002
(cis)-4-]2- (\[O((ﬁﬂ% (1, 3benzoxazol - 2-yl ) - 2-pi peri di nyl]car bonﬁl am no) et hyI?
-3, 5-di met hy éer azi necar boxyl ate” (0.95g) [see Preparati ShT8f2%0227  ~
di chl oronet hane (10ml) at OC. The reactiam’m xture was then stirred at room
tenperature for |.Shours, after which tinme the solvent was renoved under
reduced pressure and the residue partitioned between saturated potassium
carbonate solution and ethyl acetate. The organic |ayer was separated,
dried over nesi um sul phate and the sol vent renoved under reduced
pressure. Th eismwty,%&gwatzr&ﬁgp@pé@h@émwm mearatgi sasdiwn danrph wbfeterrade to
afford

(25~-1- (1, 3- bEHBREBBIHYH) | — 2 [ (cis)- 2, 6-a met hyl - 1- pi per azi ny! ] et hyl -

pi peri di necar boxam de (0.65g) as a white foam "HNWR (CDCl,) b : 7.40 (1
HmM, 72725 (1H mM, 72720 ( 1 H m, 7.00 ( 1 H m, 660( | H bs),

4.95 (IH s), Saligeonpasitic of @similagtypemegialso by emploged esaﬂlersr)r; gelatizpeaps@es. ( SH,

1 o %t bl i e Bt B S 5,07

15 020 Fot ol 0% 78410nd Ava] 0 4
Dec 2002 W oSkl Gight foly gﬁﬁglgyﬁe%aﬁrﬁ(égﬂgﬂs}meﬂggfﬁ dor i e
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3- benzoxazol - 11 S CH3 H N I O~€| @‘HESC VNH 10 15 20 25 3S CH3 H N |
NON O-N 0 H3C 1¢S5 ARHLIRE BRI oF d¥es( With PEMHEITYIRg Snd(areEPening agsnisangd Wit
(2,S')-1-(1,3 f e%ha{xz e ]aﬁl yl]ethyl -
2- pi peridi necgﬁﬁﬁggﬁé%rée 9 %rbgl i %lg og AE%E%%%’ %%P%%S@gé%ﬂgnat e
(36ngy) in Hretlemdfrile (2nl). The reaction m xture was stirred at room
tenperature for 2 hours, after which tinme the solvent was renoved under
reduced pressure and the residue partitioned between ethyl acetate and

wat er. The or j W sHj.phat e and
t he sol vent rgﬁrrg\gllgb %r reﬂuce@ﬁgﬁgg%g%{nﬁ%cg\bgca%?ﬂg’e?déuc. wiaé purd fied

by colum chr @:m&agmrybmmper&oﬂdang mwhadauy,imvmmbularly Ghiediémaltygdi ent  of
97 : 3.5 : 0.5 changing to 97 ; y vol une, dichl oronethane_:
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(2,5~ N--2¢{ ( oxaz
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B3 S il B B350 fhested kSt SRRl b _

0.1 met hanol ) under sterile conditions is readily accomplished by standard pharmaceutical techniques

20 well-known to those skilled in the art.

For oral and parenteral administration to human patients, the daily dosage level of the
substances of the invention will usually be from 1 pg/kg to 25 mg/kg (in single or
divided doses).

25
Thus tablets or capsules of the may contain from 0.05 mg to 1.0 g of active substance
for administration singly or two or more at a time, as appropriate. The physician in any
event will determine the actual dosage which will be most suitablie for any individual
patient and it will vary with the age, weight and response of the particular patient. The

30 above dosages are exemplary of the average case. There can, of course, be individual
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A sol ution of PCT/IB99/01227 -
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pi peri di necar boxam de (108ng) [see Exanple 8] and 37% aqueous formal dehyde
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(86.Sny), followed by glacial acetic acid (0.1m). The reaction m xture was
stirred at roomtenperature for |I.Shours, after which tine glacial acetic
acid (0. 1ml) instence rdere igheron dower dosags reRges std memidd fut sugh rrerwithan the scope
30m nut es. II‘.ﬁ/ et her was added to the mi xture and the organic | ayer was
washed sever a? SHREIROP 2N aqueous sodi um hydroxi de sol ution. The organic
| ayer was separated, dried over magnesi um sul phate and the sol vent renoved
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compound, e.g. using a mixture of ethanol and the propellant as the solvent, which may

additionally contain a lubricant, e.g. sorbitan trioleate. Capsules and cartridges (made,
15 for example, from gelatin) for use in an inhaler or insufflator may be formulated to
contain a powder mix of a substance of the invention and a suitable powder base such as

lactose or starch.

Aerosol or dry powder formulations are preferably arranged so that each metered dose

20 or “puff” contains from 20pug to 20 mg of a substance of the invention for delivery to the
patient. The overall daily dose with an aerosol will be in the range of from 20ug to 20
mg which may be administered in a single dose or, more usually, in divided doses

throughout the day.

25 Alternatively, the substances of the invention 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 substances of the invention 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.

30



| sopropyl i socyanate (0.029nl) was added to a sol ution of 94 2002
(25~-1-(1, 3- benzoxazol -2-yl ) NZ-2-[(ci s) - 2, 6-di net hyl - 1- pi perazi ny ]epﬁgl-ql
pi peri di necar j,de (105ng) [see Exanple 8] and potassi um carbonat e

(37. Sny) in%gggﬁgﬁhtrile (3m). The reaction nixture was sti rf&dB&¥Migom
tenperature for Shours, after which time t#e sol vent was 20 renpved under
reduced pressure and the residue partitioned between ethyl acetate and

wat er. The organic | ayer was separated, dried over magnesi um sul phate and

t he sol vent renoved under reduced pressure. The crude product was purified
by columm chromat ography on silica gel eluting with a solvent gradi ent of
94.6 : 5.6 : DorpphHwhBicige.ithe sbstanges;can be has migiopised pusensioanen

net hanol : O. agu : i ut | o.afford . . . .
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solid. _ 0 4 SEC 200T WO 00/ 05231 PCT/IB99/ 01227 3s 'H NVR (CDCI's) 8 :
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15.99;  CZSH38NGBplilatibn thifER1y Ao e ik, ThesubSEhdes 8 thEinyRtidn mﬁﬁ" :
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eluting with a sol vent gradient of, 1?0 : 0 changing to 95 : 5, by volune,
di chl or onmet haf&am, %pﬁgﬁépr digsolygdjmgtor example, a mixture of one or more of the

(2f)-1-(1, 3be | -2 . . 2~ -di net i - i peri di
necar boxamni de@ﬂwéé?‘ﬁ gl%{ gﬂ’g&}[‘ @é@@g@%@%%%@@% W 3&@@%‘1@8’ 39
" H- NVR (CDC1, pol§sorbate 40, deblestdps, wak, d@edriHhlcahbl, 270cdldddkbhnol,)benzyl ool hd t ) |
6.80 (1H, bs), 5.00 (1H, s), 4.30 (1H, d), 3.40-3.00 (6H, nm, 2.80 (3H, nm,
2.50 (2H, m), WAtBO-1.60 (6H, nm), 0.95-0.90 (6H, n). Analysis : Found C,
57.43; H £ 90; N, 12.17; CZ,H N4O,. 2.25H0. 0.2 CHzA 2 5 requires C,
57.35; H 7.92; N, 12.62% Rotation : [oc]D = -58.0 (¢ = 0.1 nethanol)

The substances of the invention, without proviso, can also be administered together with

1%

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 level of the neurotrophic agent will depend upon the

20 neurotrophic effectiveness of the combination and the route of administration used.

It is to be appreciated that all references herein to treatment include curative, palliative

and prophylactic treatment.

25 Thus the invention further provides:~

() a pharmaceutical composition comprising a compound of the formula (I) or a
pharmaceutically acceptable salt or solvate thereof, together with a
pharmaceutically acceptable excipient, diluent or carrier, optionally also

30 containing another neurotrophic agent;
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~2~}-N~-3-[l cisl-2.6-Di nethxl-1-piperidinvl]prop 0 4 DEC 2002
1-~l-(5-met Oﬁp sPpenzoxazol -2 -2-~peri di necar boxam de CH3 I—M}gﬂ N O
_ o-N O H3C O Pt (2,5~-1-(1, 3-Benzoxazo] - 2-yl ) - 2- pi peri di nec B ic
acid (270ng) [see Preparation 3J and 26
3-[(cis)-2,6-dinethyl-1-piperidinyl]propylamne (180ng) [J. Am Chem Soc.

( 1971 ), 71, 3 839 and references citied therein] were dissolved in

di chl oronet hane (20nil). 1-(3-D nethyl am nopropyl }-3-ethyl carbodiim de

hydr ochl ori de (290ng) and &1 Fg}ﬁcat al ytic anmount of 4-dinet hill am nopyri di ne
were then added)t o a49ERoNAg of BF feRmM4 bor afarRacsrtically apseptablesaliasolvatrear

stirred at room ! erRerAlHbR ullor BPONS » el ch Lime the sol vent was

removed under reduced pressure an e residue partitioned between et hyl

acetate and wegigy . théasewf@adonpolunyef thefamaRIDY without pisvies] oPyRd sodi um
sul phate and the solvent renpoved under reduced pressure. The crude product

was purified by 25 Rhgrmssutsallyreteptablesiall, sohvats qricempgetionthgraohdorsbe h a

ol vent em of 2Q : EC 20 WO 00/ 05231 .\ H NWVR
?CD\éIS) Ey:sgr 28 (1‘9‘%‘,“‘?%‘:“%? ggle?g%mﬁ,‘“%‘,ﬁe cqge p%ﬁeW?{‘%gﬁ%Fr?“%? H o,
4.90 ( 1H, bS)(ii)v)‘l- 48e (19ddf abompduddoSthd Sorindtd (Mvitheut Hovigdlor bfa 2- 40 (1H,
d), 2.30 (2H, bs), 1.80-1.30 (10H n), 1.30-1.05 (4H m, 0.97 (6H d). M
. 399(MH) . R~. : (pi@sngButically abseptablesals, sottiatsdraompesitiam thereofigfohthnol ) .

di chl oromethane el RaDQle. 424 B2t poraeton EnShrodil SeShalahiy b

pi peridinyl ] propyl -(;Imé.‘éwma:t hyl - 1, 3- benzoxazol - 2-yl ) - 2- pi peri di necar boxan de
(37ngy) as a solid. 5710 Exanple 14 (2
~r 1, 3- Benzdfaz@) - 2-the hie df-a conjpeonddf the Gorvhiutae({h withpetrriroirisoy lok biid , r | - 2
pi ~eri di necar boxam P %rn%gcelzlgca y a’élcegta:bg sNaltfls%lvate or composition thereof, for the
manufacture of a medicament for the treatment of a neurological disease or
disorder such as a neurodegenerative disease;
(vi) use as in (v) where the neurological disease or disorder is selected from the

15 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 degenerative disease affecting the central or peripheral
nervous system (e.g. cerebellar-brainstem atrophies, syndromes of progressive

20 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 prolapsed
intervertebrae disc syndromes, cervical spondylosis, plexus disorders, thoracic
outlet syndromes, all forms of peripheral neuropathy (both diabetic and non-

25 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. 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

30 retrobulbar neuritis), hearing disorders such as tinnitus, and prion diseases;
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3] and 4[ (ci di met hyl - 1- pi peri di nyl ]2b7utyl amne [J. 7984),
27, 684-689] to afford

(2f ~-1-(1, 3-benzoxazol -2-yl)-NzZ-4-[(ci s) -2, 6-di net hyl - 1( 2H) - pi peri di nyl ] but
yl - 2pi peri di necar boxani de as a solid. 0 4 GEC ~OU~ WO 00/ 05231 5 41
PCT/I899/01227 ‘H—NI\/R(CDC13) 8 : 7. 32 (1H mM, 7225 ( 1 H mM, 7.15 ( 1
H m, 7.05 20 (1 30 (AH, m, 3.20
(2H m), 2.75 ((1"214 Lﬁfas(g’ f’& é’@n(”g ogigpl dliea%ﬂf%%?f%ﬂm seryle dim%‘al 20 (8H
m, 1.00 (6H, t). ( e)

di chl or onet hane : lr@fl aﬁ%% S:Mg.g%e O}a%dl&tehgtrjsc%erﬂe%ﬁ ost,%’f)h]th fal s«%(’roéﬁ? e 15 10
(2S~-.-"1-N--2- [Ici@bﬂaﬂrﬁm@idfatdmtlneﬁrendmewepﬂankah&@thea%e (I&xfulngmhu-l 3- benz
oxazol - 2-vl| 2-piperidi necarhoxamide 15 20 OHNOONF CH3 HN I NON O O-N

HC3 F The title cpsupacualosisaiisritassapiated withsirake, BYysicalioripumatitet hod t o
Exanpl e 13 Fr om

(25~ 1- (5- f Puor o- 1, G B8R oG 2L AT PR B S oM YT (e SDIPPECAD B (see
Preparation 20] anobea flérﬁillIfe)lrc%atﬁyleﬂﬁ@xtdwlbetxﬂ:o@h@ﬁﬂia&tfty|rh@ltﬂ@lé] selerddes drh  Med.
Chem, 27; 5, (1984), 684691], to afford

(2S~- N-- 2- [(cis)-2 WMWQPLSE%WWY%WI ] et hyl - 1- (5-f 1 uor o- 1, 3benzoxazol

b lan phfer@dégecﬁr 3§ Rf e ofa Rithig o ol AR ebibraflon i, (7t M-
3.40-3.10 (3H, c%n%ﬁlsés?tﬁaanh% sal@hxﬁﬁhlzwﬁﬁ)al( exbbeting amduri Qe h- 031%86% ofthe

1.35-1.10 (3H 403 (MH). 0 4 DEC 2002 WO 001 05231
42 formula (I), without prov1so or with a pharmaceutically acceptable salt, solvate

or composition thereof;

(ix) amethod 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 (I), without proviso, or with a pharmaceutically

15 acceptable salt, solvate or composition thereof;

(x)  amethod 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 (), without proviso, or with a
pharmaceutically acceptable salt, solvate or composition thereof;

20 (xi) amethod as in (x) 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 degenerative disease affecting the central or peripheral

25 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 prolapsed
intervertebrae disc syndromes, cervical spondylosis, plexus disorders, thoracic

30 outlet syndromes, all forms of peripheral neuropathy (both diabetic and non-
diabetic), trigeminal neuralgia, glossopharyngeal neuralgia, Bell's Palsy, all



PCT/1B99/01227 R,. : 0.4 (10 ; 0.5 : 0.5, by volune, dichl oronet *ﬂ‘e‘ggg 2002

nmet hanol : 0.88 agqueous ammonia solution). exam!p a 16 S
(25~-11~" -2- isl -2 6-Di methxl-1-piperidinxl]eth ~~1~~, ~i fl uoronet hy~- 1H
1 3 benzini &%&@?"5%‘ $15 20

~| - 2- pi peri di necar boxaF-'gde CH3 H N~ H I NG

CH3 HNI1 NON-.. NP\NHO H C 3 CF3 Di net hyl acetam de (0.5nl) was added to a
m xture of
(2f)-1V2-2-[(cis)-2,6-dinmethyl-1piperidinyl]ethyl-2-piperidi necarboxam de
(134ng) [see Preparation IS] and tert-butyl 2-chloro-5-(trifluoronethyl)-1H

1, 3-benzi m dazol e-J- /b ate : : i reaction
m xture was heat eai% Fgéég%&%/E@Eﬂuﬂ%é&ﬁg@a‘%@gf&s%ﬂﬁgﬁﬁ ? itamrrg& t%fgl]’en%% glroé was
reduced to | ow volgefihersyhevcus(shsiem X e prnumigitadicradisl naydsthemh \seavis, Gaflafrenoved
under reduced pressure. The residue was partitioned between saturated

sodi um bi car bonat eBaE HynmmenRs relateddisarders of theanesyqpanysemadappongdicks,
separated, dried qver nagneskum.s ate d the solyent renpved under
reduced pressure.%Pﬁ%aréflgﬁezmb}’@aﬁ%ﬂfe%\ﬂﬁgs ?ﬁﬁ? ?ﬁ)técdn%'ye E’%H?Hm!?ﬁ‘ Frﬁ? gr aphy
on silica gel el utipebbirhedri®s! NQRhg dlsflicRtucRbs &8s, fhd FrivAHeRds; 0198
:2, by volume, ethyl acetate : "diethylamne, in 0.5%increnents, to afford

(2, 5~ 1V2-2-[(xd) s)a Dethodiasret @jblwl;erpt}pmﬁhmiquda} dishase-ot dfsé(der isfsenifr demeentiy | ) - 1
0 4 CED 2002 WO 0TS P RBBTGRSho JEF oI RY CEPPMERs?) SI0% 80™( 1
s), 7.30 (2H, q), L : 2 : , 2.85
(3H, t), 2.60 (2H, aA“r?)%%’ g‘.”%’o‘h}“ﬁﬂ?"' ‘é‘%’,’ ‘.hé%a%i’!ﬂf‘f)ﬂ%’ﬁ"fff 5%%"?%‘%?‘8@ d).

Anal ysis : Found Glis&le,ahieutdlogicadl Aefidik astGeibd with,skidk €3NS Slcal o trhuresticC,

61.18; H 7.14; N, 15.51 % 5 Ratation : [a]l]p = -79.0 (c = 0.1 nethanol) M
© 452 (M0, a | esdamage3o theperinal of BRRRNGH SeIyPuE FeSteTB (3-8 iPiTg! $aBf at ed

Exanpl es (Tabl e 2) 4184 _ : 4

prepared by a sim ?%P hr%%f ﬂ%@%@&&%@%g%%ﬁ &Eb%é)’ %ﬁ{lpg seitfos e
(2,S)-1V2-2-[(ci sheazing-dibordee tdehl a% Dinnitus.

1- pi peridinyl]ethyl - 2-gi peri di necar boxam de [see Preparation 15] and the
correspondi ng benzi m dazolyl chloride. 20 Table 2

Exanpl estarti Q'Hg{ &Q%lvs){rtlé ﬁ%mﬁgg ﬁNQuJI@ {h% rplrgﬂaparti%g ‘of N?e‘ com;%uﬂdsugq}\g%%ula D.

15 Itis to be appreciated that where the compound of the Example and/or Prci)aration isa

benzimidazole, the valence tautomer is also disclosed. In the following Examples and
Preparations, room temperature means 20 to 25°C. Flash chromatography refers to
column chromatography on silica gel (Kieselgel 60, 230-400 mesh). Melting points are
uncorrected. 'H Nuclear magnetic resonance (NMR) spectra were recorded using a

20 Bruker AC300, a Varian Unity Inova-300 or a Varian Unity Inova-400 spectrometer and
were in all cases consistent with the proposed structures. Characteristic chemical shifts
are given in parts-per-million downfield from tetramethylsilane using conventional
abbreviations for designation of major peaks: e.g. s, singlet; d, doublet; t, triplet; q,
quartet; m, multiplet; br, broad. Mass spectra were recorded using a Finnigan Mat. TSQ

25 7000 or a Fisons Intruments Trio 1000 mass spectrometer. MS means low resolution
mass spectrum and the calculated and observed ions quoted refer to the isotopic
composition of lowest mass. Hexane refers to a mixture of hexanes (hplc grade) b.p. 65-
70°C. Ether refers to diethyl ether. Acetic acid refers to glacial acetic acid. Optical
rotations were determined at 25°C. The nomenclature of the compounds mentioned

30 below was generated by an IUPAC nomenclature program.



WO 00/ 05231 44 PCT/ 1B99/ 01227 1732' H- NVR (d4-MeOH) b : 7.25 (2H,
(2H, d), 4.85 (1H, s), 3.90 (1H N ~ ~d), 3.40 (3H, m), 2.80 (ZHU%DEC 2002
2. 60( 2H, n) 1H, d), 1.80 (3H, n)165(2H d), 1.55 ( 1.40
(1H t), %02"3&9239 1.20 (6H, d).Analysiyg : Found C, 68 20%?(‘{%’“%87 '
17.91,; CZZH 3N50 0 2H20 requi resC, 68.25;"H, 8.70; N, 18.09% Rotation :
[a]p = -78.62 (¢ = 0. 1lmet hanol )1821' H NVR (d4 MeCH) b : 7.10 (1H, d),6.85
(1H, s), 6.60 (1H, d), 4.80 (1H, N~ ~s), 3.90 (1H, d), 3.80 (3H, s),
3.40-3.20 (3H, m, 2.80 (2H, m, 2.60 (2H, M, 2.25 (1H, d), 1.80-1.2S (11H,
m,-0 1.20 (GQ%M%IEQMI ysis : Found C, 6S.69; H, 8.87;N, 16.04; Cz3H35NsOz.
0. 5H20. O | hex ires C, 65.86; H 8.57;N, 16.27% Rotation : [a]n =
-78.40 (c = 0. 1nethanol )1922" H- NWR (d4-MeOH) 8 : 7.25 ( 1 Hm, 7.05 (1H,
d), 6.90 (1H, 480N~~(1H 385(1H d) 360340(7Hrr) 2.35
(1H, d), 2.0025) 020} 22 \ rIARQAR ¥i}-a-ipa) i
401. 2588( Mt) 022H32NSG: requires 40I 2591 04 DEC 2002 WO 00/ 05231 45
PCT/ 1 B99/ 01227 (M) .2023" H-NVR (d4-MeOH) 8 : 7.25 (1H, s),7.1S (1H, d),
6.95 (1H, d), 4,80 (1H, N~ ~s), 3.90 (1H~_d), 3.40 (3H, m, 2.80(2H, m,
2.60 (2H, m, 2.30Y(1H, d),1.80-1.25 (11Hy m,_1.20 (6H, d).d Accurate nass
: Found 418. 2382( ) Céé;—l%NsOCl requi reg418.4373 (MH). 2126 H NWR
(dy-MeOH) 8 : R 7.30 (1H, N/ , N480 (1H, N ~ ~s),
3.90 (1H, d), 3. 03520(3H m, 80{2’ism 2.55 (2H, m}{ 2.30 (1H,d),
1.80-1.25 (11H 1020 (6H—e+Anal . ®ound C, .58 H, 6.18;N,
12.97; CzzH3zNgO . N 2HzOrequires C, ). 76N H, 6.53; N, 13.19% Rotation :
[a] D = -54.27 (= 0. 1net hanol ) 2227" HNVR (d4-MeOH) b : 7.30 (2H, s),4.85
(1H, s), 3.85 : m, 3.00-2.60 (4H, m, 2.30
(1H,d), I .90- ( 11H m, 1.20 (X ). Analysis : Found C, 5S.39; H,

; C'H3, N5OC12. 1.25 H6requires C, 55.64; H, 7.11,;
N, 14. 75% Rot at i on - [a]p = -84.2S (c = 0. 1net hanol) 0 4 DEC 2002 WJ
00/ 05231 Exarr~,ple 23 5 4G PCT/1B99/ 01227 (2~' ~, ~-2-(lcis)-2.6-Di neth~rlc~
clr ohexvl | et R=hbthy gdrpEotite 10.88 181 2@x ad@dd 13-aWolutidn pF @S)-dL(MSehbeneasixle CH3
HNI NONCH3 ~ ONNONO~NHCHOHICOi H3Cto 15 The title conpound
was prepared BY-Zapipprdinesarhoxyhterid (PSpma)dses Preparatinn 3], hydroxybenzomazole

Lce Prepn at PUEARSRE). 2 OBLIp R 0Bl toes § AR o6 (PPET, PTG
Chem (1988)0 @dd 113-U8néify@hinopfepyDr ety Eﬁ&dﬂﬁﬁud&ﬂ@dﬁ@ﬁlbﬁd@dw ?m U_rm

chromat ography on silica gel eluting vvlth a solvent gradient o

changi ng to 9dichloromethgn DmﬁeThQﬁeéﬁlQﬂmﬁWhm stlrrtrﬁeatmmmtemnenatmetf@r 18

i ncrenents tog, ffo

(25~ 1~-2-[(ci 35"523‘%’ HImChtth cyc (5%(‘9’ d’thﬁ‘ qwithzwgrréﬁdg%m oiga?cbla 7o%azol -
yl ) - 2- pi peri disgpeaed) asibee na@gnasmuﬁlshlphkiew&%ﬂ(e@@meﬁt)re&oved7unhér fedlcdd, d),
6.90 ( 1 H s), 6.60 (2H m, 4.95 ( 1. H s), 425 (| H d), 3.80 (3H s),
3.40-3.20 (3Hprasyure. SThesrydeprogyet was parifieipy Qséfaurnr.n_ctgmatog@plmmﬂlna gel2o M5

415 (M) ﬂOt autmg w1th[ Jochnt graglent of(4 I 8 c%angmg B QS 5, by volume, hexane :

ethyl acetate : 0.88 aqueous ammonia solution solution to afford (25)-1-(1,3-
benzoxazol-2-yl)-N-(2-piperidinoethyl)-2-piperidinecarboxamide (109mg) as a white
solid.

20 'H-NMR (CDCl,) & : 7.40 (1H, d), 7.25 (1H, d), 7.20 (1H, t), 7.00 (1H, t), 6.95 (1H, bs),
495 (1H, bs), 4.25 (1H, d), 3.45 (1H, m), 3.30 (2H, m), 2.40 (3H, m), 2.25 (4H, bs),
1.80-1.60 (5H, m), 1.30 (6H, m).

MS : 357 (MH").
Analysis : Found C, 61.65; H, 7.47; N, 13.64; C,,H,;N,0,. 1.75 H,0. 0.05 CH,C],

25 requires C, 61.36; H, 8.13; N, 14.30%.



0 4 OEC 2002 WO 00105231 47 PCT/1B99/01227 5 ExamIn a 24 10 |2 04 DEC 3002
-N~-2-[lcisl-2..6-Di nethvl cYcl ohexvl)ether=, (5-eth~l _.3-benzoxazol -2 yl~-
n~eri di necar ] CH3 HNI1 NONCH3 ~ ONNONO\ NHCH 15
The title co‘ggg’%q\%as prepared by a sinmlap method to Exanpl gkifg&%ﬁgﬁ? )
(25~-N2-2[ (cis)-2,6-dinethyl-1-piperidinyl]ethyl-2-piperidinecarboxam de
(see Preparation 1 S) and 2-chloro-5-ethyl -1, 3-benzoxazol e [see J. Md.

Chem (1988), 31, 1719-1728J. The crude product was purified by colum
chromat ography on silica gel eluting with a 20 solvent gradient of 98 : 2

changing to 90 : 10, by volune, dichloromethane : nethanol, in 1%
increnents to afford

(2,S)-1V2-2-[Example? 6- di net hyl cycl ohexyl Jet hyl - 1- (5- et hyl 1, 3- benzoxazol - 2
-yl)-2-pi peridi necarboxam de as an oil. 0 4 DEC 2002 V1' O 00/ 05231

PCT/ 1 B99/ 01227 48 ' H NWR (CDC13) S :
(1 H d), 6. T Hh 08 deth Ay P71 Stk L2
M, 2.80-2.70 ¢ W AR y-Den2dggzgh2)-2piperiqipe —
Rotation : gaJo = -127.83 (¢ = 0.1 nethanol). Fxanp~e 25 f2 -NZ-2-jfcis~
2. 6-di nnet hvl - 1- pi peridinyl]ethyl -1-f6-isopropoxv-1.3-benzoxazol -2 10 15 20
"~1,~ ~_, pineridinecarboxam de CHSOHNI NON O N
N
\/\E

N /“\O
R k©——»

Benzyl N-[2-([(25)-1-(1,3-benzoxazol-2-yl)-2-piperidinyljcarbonylamino)

7.25 (1 H s), 7.20 ( 1 H d), 6.90
4. 30..( 1H. 40-3. 20 (3H,

ethyl]carbamate (480.6mg) [see Preparation 4] was dissolved in methanol (20ml) and

10  10% palladium on charcoal (48mg) was added. The reaction mixture was then
hydrogenated at 4 atmospheres (60 p.s.i.) at room temperature for 3 hours, after which
time the mixture was filtered and the solvent removed under reduced pressure. The
product was then azeotroped with dichloromethane to afford (25)-N-(2-aminoethyl)-1-
(1,3-benzoxazol-2-yl)-2-piperidinecarboxamide (296mg) as a colourless liquid.

15
'H-NMR (CDCl,) 8 : 7.40 (1H, d), 7.25 (1H, d), 7.20 (1H, 1), 7.05 (1H, 1), 6.75 (1H, bs),
4.90 (1H, s), 4.25 (1H, d), 3.40-3.20 (3H, m), 2.80 (2H, 1), 2.40 (1H, d), 1.80-1.60 (3H,
m), 1.60-1.40 (4H, m).
MS : 289 (MH").

20 Analysis : Found C, 57.13; H, 6.69; N, 16.27; C,;H,;N,0,. 0.5 CH,C], requires C, 57.05;
H, 6.28; N, 16.63%.

Example 3



O H3G---~ CH3 CH3 ~N H3C Sodi um hydride as a 60% di spersion in oif 4(@5@)2002

was added to a solution of (2S~-N

2[{cis)-2, 6-4) - 1- pi peridinyl]ethyl-1-(6-hydroxy-1, 3-benzoxazol - 2-yl) -

2pi peridi ne(yg&r)lraa%%# de (54.Sny) [see Prep ]ati on 39] in di netPWﬂP%%/%ﬁ de

(2m) at OC. After 5 mnutes 2-iodopropan€ (0.014m ) were added. The

reaction mxture was stirred at roomtenperature for 4 hours, after which

ti me sodi um hydride (3ng) foll owed by 2-iodopropane (0.007m) was added.

The m xture was stirred for a further 18 hours, after which tine the

sol vent was reppved angd : ' artyti.one > di et hyl

ether. The orgé 28 ‘ ?1ts£k- & hate and

the solvent r gfipuadineddBoxamdeced pressure. The crude product was purified

by col unmm chronmat ography on silica gel eluting with a solvent system of

0 4 DEC 2002 WO 00/ 05231 PCT/ 1B99/ 41227 49 97:3.5:0.S, by vol une,

di chl or onet hane/ net hanol / 0. 88 aqueous ammoni a solution to afford (2S~- N

2-[(cis}-2,6-di | - 1- pi peridinyl ] epAyIN1- (6-i sopropogyfyl, 3

benzoxazol - 2-yl|) - 2- pi peri di necar boxamni de (24rrg%} as a brqw? solid. 5 'H NMW
N3 4073.1S (3N

(cbcl,) 8 : 7. QHG.90 (1H, sk (1H, bs), 4.90
(1H, s), 4.45 (
2.40 (3H, m, 1.52—1. (23H_m._MS : 444 (HH). An

4.25 (1 H, d), 2.75 (2H, m,
. Found C,

65.43; H, 8.50,0N 3{2.07; Cz5H38N4CB. od. ¥ HzO0 r eguc , 65.83; 10 H,
8.73; N, 12.28% Rgtation : [a]D = -76,00/(c = 0.1 methanol). Exanple 26 15
_ I .6-Dinmethyl _-1-~ perrdinvl]eth~rl-1-(5.6-diiluoro-1H
1, 3 ben~; i m daXg 41y 1-2-pi aeridi nxam' de CH3 HN~ HI N O H3C 20
25 CH3 H N | \ " OHC 3 F F D nethyl acetamide (I mM) was added to a
m xt ure of

{2,5~-N--2-F(cis)-2, 6-di met hyl - 1pi peri di nyl ] et hyl - 2- pi peri di necar boxani de

' d - -ch -5 b-dif] -
25 bohat m das St Soiut ad B epd By 5 Ytlss Rebla B Biatle S B 3e1  on
m xture was hegdneskabel-B9G-2LsperftimicaboxdAfctRId [wdei Febparativa 3 Aed Di[gdid)e6-Was

reduced to | ow vol une, xylene (50nml) was added, and all solvent was renoved
dimethyl-1-piperidinyljethylamine [J. Med. Chem., 27; 5, (1984), 684-691]. The crude

product was purified by column chromatography on silica gel eluting with a solvent
10 system of 93 : 7 : 1, by volume, dichloromethane : methanol : 0.88 aqueous ammonia
solution, to afford (25)-1-(1,3-benzoxazol-2-yl)-N*-2-[(cis)-2,6-dimethyl-1-

piperidinyljethyl-2-piperidinecarboxamide as a colourless gum.

'H-NMR (CDCl,) 6 : 7.40 (1H, d), 7.25 (1H, d), 7.20 (1H, t), 7.05 (1H, t), 6.65 (1H, bs),
15 5.00(1H, s), 4.30 (14, d), 3.40-3.20 (3H, m), 2.80 (2H, m), 2.40 (3H, m), 1.80-1.60
(6H, m), 1.50 (2H, m), 1.40-1.10 (5H, m).
MS : 385 (MH").
Analysis : Found C, 67.63; H, 8.40; N, 14.38; C,,H;,N,O,. 0.1 CH,Cl, requires C, 67.54;
H, 8.26; N, 14.26%.
20

Examples 4 to 7

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



0 4 DEC 2002 WD 00/ 05231 PCT/1B99/01227 50 under reduced pressure. 0The)EC 2002
resi due was di ssolved in dichloronmethane ( 10ml) and treated with
trifluoroac d (5ml). After 2 hours stirring at roomte tur t he
m xt ure wasq%{géwgsglﬁl to | ow volunme. The rezjzdue was di ssol ved Fﬁ%ﬁ&%lﬁ"

di chl oronet hane, washed wi th saturated sodi‘um bi carbonate solution, dried
over magnesi um sul phate and 5 evaporated to dryness. The chide pr oduct was
purified by colum chromatography on silica gel eluting with a sol vent
gradient of 100 : 0, changing 95 : 4.5 : 0.5 dichl omet hane: net hanol: 0. 880
aqueous ammoni a solution to afford (2SS )-Nz-2-[(cis)-2,6dinmethyl-1-p

i peridinyl] et -[ 5,6-di flugsg-1 H 1, 3-b enzim dazo

1-2-yl]-2pi per|di ngcar bgxam de ( ) as a white solid. 10 'H NWR (d4- MeOH)
b : 7.05 (2H, . 0 (1H, d), 3.50-3.40 (3H m, 2.85 (2H,
t), 2.60 (2H mi 2. -1.20 (11H, n), 1.20 (6H, d). Analysis
. Found C, Q0. 47Y H 3. , . 88, CZ~H-, FZN50. 0.6 HZO. 0.4 nethanol
requires C, 60.71; H 7.69H,8 1580% 15 Rotation : [a]p = -71.7 (c =

0. 096 nethanol) Ms : 420 (M~| ~}. Exanpl es 27-29 20 The conpounds of the
fol l owi ng tabul ated Exanples (Table 3) of the general formula CH3 H N~ N |
NY OH3C were prepared by a simlar_ nethod to Exanple 26, at the

t enper at ure ariMere grepenge by jasanijag T%‘?i}é‘lq tpitha} descgied above for Example 1 from 2-[(cis)-

(2o oo 20 L) B ARk adm O BRI AN ML, DAY LiRE BB R I

[ see Preparati‘on ‘benzim dazol’ chI

DEC 2002 V\QO%Q@&% &{Jd“E%aﬂd&gQéQ&&? Tabl e 3 Exanpl e No starting materi al
prep. No. YTenp. (Otinme (hrs)Analytical data274410018' H- NVR (d4- MeCH) 8 :
7.08(1H, d), 6.95 (1H, n), 6.79N ~ ~(1H, d), 4.85 (1H, s), 3.9S( 1 H d), 3
.40-3 .3 2 (3 H mM,HOCC2.82 (2H, M, 2.62 (2H, mM,2.41 (3H, s), 2.28 (1H,
d),1.90 - 1.20 (11H, m, 1.20(6H, d).Analysis : Found C 66.77; H,8.84; N,
16. 72; CZSHSSI\%MZO requires C, 66.47; H 8.97; N, 16.85% Rotation : [a]p =
-63 .1 (c =01 nethanol)MS : 398 (MH ").2845100S' H NVR (d4 MeOH) 8 :
7.17(1H, d), [EXdnpldH| Sgrtings. 86K ~ NH (1H, d)|{,AnkiBfcal Dita s), 3.92(1H, d),
3.40 (3H, m,{2.84(2H %?.58 (2H, m, 2.43H ~(3H, s), 2.30 (1H, d), 1.90
---1.20 (11H, , 1.20M%H2 d) | Anal ysis : Foynd C, 68.12; H,8.76; N, 17.28:
Cz3H35N50. 0. 5{ H20 requip;eﬂp-sNg., 57.95; H, 0 4 DEC 2002

4 18 'H-NMR (CDC},) § : 7.15 (2H, m),
6.85 (1H, d), 6.80 (1H, bs), 4.95 (1H,
o~ N s), 4.25 (1H, d), 3.35 (2H, m), 3.20
(1H, t), 2.80 (2H, m), 2.50-2.40 (3H,
m), 2.40 (3H, s), 1.80-1.60 (6H, m),
1.50 (2H, t), 1.40-1.10 (9H, m).
Accurate Mass : Observed mass,
399.2762 (MH"), C,,;H,,N,O, requires
399.2760 (MH").

Rotation : {a], =-48.0° (¢ = 0.1

methanol)




WD 001 05231 52 PCT/|B99/ 01227 8.93: N, 17.23% Rotation : [a]D = - 83t §EC( 2002
= 0.12 methanol) MS : 398 (MH'). 29 48 65 16 'H NVR {d4-MeOH) & : 7.05

(1H, m, 6. n, 6.77 N~ ~ (1H, n), 4.85 (1H, s), 3.90 (1H d

3.40-3. 35 (%&6%3‘,23’2.82 (2H, ), 2.60 (2H.4), 2.30 (1H, d), Pff@@””@’zo-
(11H, m, 1.20 (6H, d). Analysis : Found C~ 64.04; H 7.99; N, 16.16;
C22H32~5~ 0.7 Methanol requires C, 64.31; H 8.27; N, 16.52% Rotation :
[a]p = -61.26 (c = 0.096 nethanol) M5 : 402 (MH). 0 4 aEC 2002 WO

00/ 05231 Exanple 30 S3 PCT/1B99/01227 ci -2 -Dine h 1- a' an

benzoxazol - 2{¢=="2=TpEgg drmecgri ' H-

1 Q4N 10 mlkl:\lc}\lf\ O#‘ION
OO0OO0O \ /|OThe tiftTe conmpqund \/\/21$u;rgp;rekﬁm(ergu)grﬁn}gjt(ﬁgdd?’o

Exanple 1 from 7.15 (1H, d), 7.00 (1H, m), 6.80 ﬁlH, .
(2S)-1-[ 7(metthoxy) carponyl - 1, 3 ] - 2- pt peridi necarboxylic lacid
[ see Preparat/ion S1J jand 2- [(2 y 1bs)1 4,95 B, «0li 4233 {16, ldy,| 3dh-n e

[J. Med. Chem , 27(S), |(1984), oduct rified b

col utm chr omat ogr aphy| on silig \%{%HQ ’@g&\%}\iﬁ%‘gg§d?éﬁt@%ﬁ

100: 0: 0 changing to 99:1:0 ths vo B (18 $N] 869t e;

net hanol : 0. 88 -aqueous anmoni 3 f%ﬁd ( ,&,{,@6?(&6(??&@_

(2S)-N-2-[(cils) 2, 6-diret hyl - 1-{pi peri @i nyl ] et hylcedrafe Mésse Fomxd/d Ga2A16nyl -i1, 3-

benzoxazol - 24yl ) - 2pi peri di ne’ce}r boxam de as aLM%e solid. "H NVMR CDC13)| S:
D

7.62 (1H, d),| 7.S0 (1H, d), 7.120 (IH .t), 6.¢ MG N@.Gigequirgs 5y, 4 35
(iH d), 3.9% (3H t), 3.30 (3H m, 2.72 (2H4é§%21( MEn(3H M, 1.79 (J4H
143

nm, 1.42 (3H| m, 1.30-1.0S (10H, m 20 MS: Anal ysi s: Found| C,

63.40; H, 7.%$9; N, 12 22; CZ4HB4N404.0.6 HZOLrequires C, 63.58; H, 7.83 N,

12.36% 2S Rotati-op—-albD-9018 (g = 0124 nmethanol)

6 31 '"H-NMR'(CDCL,) § : 7.60 (1H, s),

7.35 (1H, d), 7.30 (1H, d), 4.95 (1H,
N

O °N s), 4.30 (1H, d), 3.40 (3H, m), 2.80-

2.45 (4H, m), 2.40 (1H, d), 1.90-1.10

(17H, m).

CF Accurate Mass : Found 453.2448

(MH"). C,;H,,N,O,F, requires

453.2477 (MH?).

<

7.05 (1H, s), 6.95 (1H, m), 6.65 (1H,
N | bs), 4.95 (1H, 5), 4.25 (1H, d), 3.40-
3.20 (3H, m), 2.75 (2H, t), 2.55 (2H,
d), 2.40 (3H, m), 1.85 (1H, m), 1.80-
1.20 (11H, m), 1.15 (6H, m), 0.90
H,C (6H, d).

MS : 441 (MH").

Rotation : [at], =-95.02° (c = 0.1

7 42 /‘L 'H-NMR (CDCl,) 8 : 7.25 (1H, m),
N

H,C

methanol).
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6-Di met ~yl -1-nineridinX |l ethyl-1 ~5 6-dinethvl-1

3- benzoxazo pi peri di necar boxam de H N~ ON' O5 10

i, ~ON %9 eltltle conpound was preggred by a simlar @@3@0%\'

Example 1 from

(2S)-1-[5, 6di net hyl -1, 3- benzoxazol - 2-yl ] - 2- pi peri di necarboxylic acid [see

Preparation 53] and 2[(cis)-2,6-dinmethyl-1-piperidinyl]ethylam ne

[J. Med. Chem, 27(5), (1984), 684-691]. The crude product was purified by

col um chr omat}ﬁ%r aﬂhé on silica gei, eluting with a solvent gradient of 93
7 : 1, byv i chl oronet hane: net hanol: 0.88 aqueous anmoni a

solution to afford

(2S)-N-2-[(cis)-2,6-di rrethyl 1- pi perldl n I]ethyl 1, 3-benz

oxazol - 2-yl ] - 228kt 20 %2204 R-Ne2-4€is) I-piperazinyijetlvbRc) ) 8:

7.15 (1H, s), 7.05.(1H 6,65 (1H, bs), 4.90 (1H, s), 4.20 (1H, d), 3.3 .
5(1H,M,%’4MM20(1H0270(2H,U240(3H M,
2.30 (6H, sy, 1.85 1.55 (6H, m, 1.45 (1H, m, 1.30-1.05 (10H m M5 413.3
(M+) 20 Analysis: Found C, 68.87; H 8.79; N, 13.35; CZgH36N4~2~ 0. 25H20

requires C, 69. LA _H 8.82; N 13.43% Rotation: | -90.42 (c = .1
met hanol ) 25 anplies 3g 44 are 50 designated a

1 [ 1- (5, 6di net hyl -

Preparations ch p H Q ~ DEC zOOz WO

1 |12~ L-2-(MethoXycar onY er| |n|amchlor|deCN - 0 3

L-tartrate p .HL 10015 J Y
0" N 0" N H,C

Trifluoroacetic acid (10ml) was added to a solution of zert-butyl (cis)-4-[2-([(25)-1-(1,3-
benzoxazol-2-yl)-2-piperidinyl]carbonylamino)ethyl]-3,5-dimethyl-1-

10 piperazinecarboxylate (0.95g) [see Preparation 8] in dichloromethane (10ml) at 0°C. The
reaction mixture was then stirred at room temperature for 1.5hours, after which time the
solvent was removed under reduced pressure and the residue partitioned between
saturated potassium carbonate solution and ethyl acetate. The organic layer was
separated, dried over magnesium sulphate and the solvent removed under reduced

15 pressure. The product was azeotroped several times with dichloromethane to afford
(28)-1-(1,3-benzoxazol-2-yl)-N*-2-[(cis)-2,6-dimethyl-1-piperazinyl]ethyl-2-

piperidinecarboxamide (0.65g) as a white foam.

'H-NMR (CDC,) & : 7.40 (1H, m), 7.25 (1H, m), 7.20 (1H, m), 7.00 (1H, m), 6.60 (LH,
20  bs), 4.95 (1H, s), 4.30 (1H, d), 3.40-3.20 (3H, m), 2.80 (4H, m), 2.50-2.30 (5H, m),
1.80-1.60 (6H, m), 1.00 (6H, m).
Analysis : Found C, 62.08; H, 8.04; N, 16.98; C,,H, N,0,. 0.5 H,0. 0.2 CH,Cl, requires
C, 61.88; H, 7.94; N, 17.02%.
Rotation : [a], = -78.0°(c = 0.1 methanol)
25 MS:387 (MH").



PCT/ | B99/ 01227 [(2S)- Pi peri di necarboxylic acid L-tarirate (20.0g)0[fsBEC 2002
I nternational Patent Application publication nunber VirO A-96111185] was
added dropvw],%e solution of thionyl chloride (54m) in nethanol (270ml)
at 0C. The rea%OE(]l%(z)ﬂ m xture was then stirr for 18 hours at FJ4R#01227 -
tenperature, after which tinme the sol vent s renoved under reduced
pressure and the residue was azeotroped with toluene (3x100nml). The crude
product was purified by recrystallisation from nethanol (15ml) with
addition of diethyl ether to turbidity, affording

(2, 5~-2-(nmet hoxycar bonyl ) pi peridiniumchloride (11.06g) as white crystals.
"HNWR (DO 8 : 3.95 (1H, d), 3.70 (3H, m, 3.40{ 1 H d), 3.00 (1 H t),
2.20 (1 H, d) gyipfifle§2H m, 1.70-1.40 (3H, m. Rotation : [a]p = -8.40 (c
= 0.1 nmet hanol’) . - 144 (MH). 20 Preparation 2JExam-l e 32 Met h~f 2
-1-11, 3- benzoxazol - 2-~}-2-pi eridinecarbxxlate ~ ~ aEC 2002 WO 001 05231
O~ CHHA 3 Q5 10 15 56 N-~~CH3 r O ~N PCT/|1B99/ 01227

N- Et hyl di i sopd&BpNakilicis)dsAceivha.outimethyld piperazinyljethyl-1:41 .3 thenzoxazol-2-y])-
(2S~-2( net XYC Q i Ie): j hhfjeni um chloride (3.057g) [see Preparation 1 ]
and 2chl or obe ; in acetonitrile (50m). The reaction

m xture was stirred at roomtenperature for |8hours and then at 50C for a
further 2 hours. The solvent was renoved under reduced pressure and the
residue partiti bet ween ethy] acetate and t he organi gl ayer was
separated, dried oyer gagnesi ug sul phate and the so| ver renove§ under

reduced pressu ct was purifie t ogr aphy

on silica gel 0 :ll10 : 0, cha gingto O
N @thy&ieeékgb -0
nmet hanol, to afiford nethy 3

wi th a’sol vient gradient of
100 : 0, follo : ]Ig%)\'i/l‘{ﬁ/ v otume; hexg
3
-2-yl)-2-piperidi necar box e (3.18g) as a solid.

"H-NWR (CD C | : 7235 (1H d, 7.25 (1 ), 7.15 ( 1 H m, 7.00
(1H m, 5. 1H d, 420 ( 1 H m, 3.7 H s), 33.35( 1H t),
2230(1H d, 1. 80 (3H m, 1.60( 1 H m, 1.35 (1H m. M : 261
(MH). 1 reparation 3 20 12~-1-11. 3- Benzoxazol - 2- Yl | - 2- pi peri di necar boxylic
ac

o Lﬂl \ ? \4 PE%%gQ%thQ%@%;w%Z added 13 a sE¥ltibE G @8- N 1! Derzozazol-2-yhReO ~N
10 2-[(cis)-2,6-dimethyl-1-piperazinyljethyl-2-piperidinecarboxamide (0.1g) [see Example
8] and potassium carbonate (36mg) in acetonitrile (2ml). The reaction mixture was

stirred at room temperature for 2 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

15 under reduced pressure. The crude product was purified by column chromatography on
silica gel eluting with a solvent gradient of 97 : 3.5 : 0.5 changing to 97 : 3 : 1, by
volume, dichloromethane : methanol : 0.88 aqueous ammonia solution (93 : 7: 1), to
afford (25)-N-2-[(cis)-4-acetyl-2,6-dimethyl-1-piperazinyl]ethyl-1-(1,3-benzoxazol-2-
yl)-2-piperidinecarboxamide (91.6mg) as a white foam.

20
'H-NMR (CDCl,) & : 7.40 (1H, d), 7.25 (1H, d), 7.20 (1H, 1), 7.00 (1H, t), 6.60 (1H, m),
495 (1H, s), 4.30-4.15 (2H, m), 3.40-3.15 (4H, m), 2.75 (3H, m), 2.50 (3H, m), 2.30
(1H, q), 2.00 (34, s), 1.80-1.60 (5H, m), 1.10 (6H, m).
Analysis : Found C, 62.64; H, 7.79; N, 15.73; C,;H,,N.O,. 0.1H,0. 0.4 CH,C], requires

25 C,62.43;H, 7.59; N, 15.69%.
Rotation : [a], =-67.0° (c = 0.1 methanol)



15 PCT/1B99/ 01227 Aqueous |ithi um hydroxide sol ution (1N, 51rmt) Onh<DEGI802
to a solution of nethyl (2f)1-(1, 3-benzoxazol -2-yl)-2-piperidi necarboxyl ate
(8.9879g) [s ation 2] in nethanol (306nl) at OC. The r j

m xture MS%EQ:BGZ/ﬁéég{ at room tenperature fog6 | 8hours, after V\MW?@Q% he’
sol vent was renoved under reduced pressure”and the residue partitioned

bet ween ethyl acetate and water. The aqueous | ayer was separated and
acidified to pH 2 with 2N aqueous hydrochloric acid, the product was
extracted with ethyl acetate, dried over magnesi um sul phate and t he sol vent

removed under ,r.ed .essure to afford
(25~-1-(1, 3- bMSO%gggll\'ﬁé?yl)-z- pi peri di necarboxylic acid (8.17g) as a white
solid. "HHNWR (CDC13) 8 : 7.40 (1H, d), 7.25 (1H m, 7.15 (1H t), 7.00
(1H, t), 5.80 (1H, bs), 4.95 (1H, bs), 4.15 (1H, d), 3.40 (1H, t), 2.40
(1H, d), 1.80 Ex3sple)l0 1.60-1.40 (2H, n). Rotation : [a]D = -116.2 (c = O.
nmet hanol). M5 : 247 (MH). Pre~,arati~-n 4 20a 1 - 2- 2 - 1 -be o aol- -
-2- 1 erid carbon lamn a h 1 carbamte 0 4 SEC zooz WO 00105231 CH N
2 X . [)

00 N 58 PGT/ |5

(0.47m) was Jo JRle 0 ~- , '
2- pi peri di necagiperidlinecarboxsinid¥52. 6ny) [see Preparation 3],
hydr oxybenzotri azol e hydrate (338. 4ny),
N- benzyl oxycar bonyl - 1, 2- di am noet hane hydrochl ori de (499. Sng) and
1- (3-di net hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrqchl ori de (552.7ng) in
di chl or onet hane Sm%. The reaxtion mxture waS styirred at roogH
N
a

1
1

tenperature fo pur s{t after ich time the m vva%diluted Wi th
wat er and the orgghi 15 separ at ed, e veﬁ\/ﬁehgmea m
sul phate and the/égol vnt r enoved er reduced pregsurel The &r/‘i&; r oduct
was purified by urm chie hy ©on silica Neluti ng gt sehvent

gradient of 1 :\1, jchanging to 1 : 9, by volunme, thexane : etfAyl acetate’to
af ford benzyl

[2-([(2S~-1-( 1, zoxazol - 2-yl } - 2pi peri di nyl ] c | am no) et hyl ] car banat
e (SSOm) as anNei¥. 'H NVR (CDCLl,) 8 : 7.40-7.20%-{8H, , 7.10 (1H, t),

7.00 (2H, m, 5.20 (1H, bs), 5.004.80 (3H, m, 4.20 (1H, d), 3.45 (1H m,
3.40-3.10 ﬁ}SH, m, 2.30 (1H, d), 1.80-1.S0 (SH, nm. M5 : 423 (MH). 20
Preparatio 05 pert-Butyj~ci s~ 3, 5-di met hyl - 1=pi per azi necar boxwl at e o ~

cEC 2002 A solution of (25)-1-(1,3-benzoxazol-2-yl1)-N*-2-[(cis)-2,6-dimethyl-1-
piperazinyl]ethyl-2-piperidinecarboxamide (108mg) [see Example 8] and 37% aqueous

formaldehyde (0.21ml) in acetonitrile (3ml) was added to sodium cyanoborohydride
(86.5mg), followed by glacial acetic acid (0.1ml). The reaction mixture was stirred at
15 room temperature for 1.5hours, after which time glacial acetic acid (0.1ml) was added,
and the mixture was stirred for a further 30minutes. Diethyl ether was added to the
mixture and the organic layer was washed several times with 2N aqueous sodium
hydroxide solution. The organic layer was separated, dried over magnesium suiphate
and the solvent removed under reduced pressure. The crude product was purified by
20 column chromatography on silica gel eluting with a solvent gradient of 97 : 3.5 : 0.5
changing to 97 : 3 : 1, by volume, dichloromethane : methanol : 0.88 aqueous ammonia
solution, to afford (25)-1-(1,3-benzoxazol-2-y1)-N-2-[(cis)-2,4,6-trimethyl-1-
piperazinyljethyl-2-piperidinecarboxamide (53.1mg) as a white solid.



WD 00/ 05231 ~CH3 HN NH ---~ CH3 S 10 59 H3 O~ CH3 CH O _N 3 cH3 Buh BEG 2002
PCT/ 1 B99/ 01227 (cis)-3, S Dinethyl piperazine (S.01 g) was dissolved in

di oxan (9m) er (4ml), ditert butyl dicarbonate (9.S9g) was added and
the reacti onwﬁirag/f’%g{e was stirred at roomtenperature for 18hd&rTdBo§@27 -
sol vent was then renoved under reduced pre?’ sure and the renai ni ng agueous
solution was basified to pH 9.0 with 2N aqueous sodi um hydr oxi de sol uti on.
The product was then extracted twice with ethyl acetate, the conbined
organic |l ayers were dried over magnesi um sul phate and the sol vent renoved

chr amat ogr aphy JoNVEL fatechige 4 U B Tabideadl Bl ki Elafeh. 88 s b9y

D LT O, IS RTBL USSR Lt S aqunmey e oo 0.00

afford tert-butyl -3, S-di'met hyl™- Ipi perazi neca

yel I ow |i qui d.2.1HE3RYR), ( BDALG0)(7H, m)3L.Q6FR ). bs), 2.80 (2H, n), 2.30 (2H,

m, 1.45 (9H, s), 1.40 (1H, 15 hs) 1.0; 36&;,(1)' M5 ; 21 S (,M—Pa.

Pr Pepa~at i on gAalysiy : Foupd C, 65.57; Hy 8.3 N, 3712B onbialdi Qo @8 Ho8 require;nG, §5251 20
pi Rer azi ~ecar o,CH3 O -N NHCH3 OO0l _NCH N CH3 0 4 DEC
2002 WO OOI%S%?{EC%QI@%/AMZZ? 60 Pot assium carbonate (1.79g) was added to
a sol ution of Restionbyby = {73108 )c 3 05-Hethaiolly| - 1 pi per azi necar boxyl ate (2.579)
[see Preparation 5] in acetonitrile ( 10ml). The reaction 5 m xture was
stirred at rod¥fSténp&Hie for 5minutes, after which time N(2 bronpethyl)
pht hal i m de (3.36g) was added and the m xture was stirred for a further
4hours. Sodiumiodide (0.1 g) was added and the reaction m xture was heated
to reflux for gfhemess The mixture was then cooled and the sol vent renoved
under reduced pressure. The residue was partitioned between ethyl acetate
ahd water, 1@he organic | ayer 10 was separated, dried over nmagnesi um

sul phate and the
CiS)-3-

O/KN ° Hacbm - O/KNOI HC)\J}TEY

15
Isopropylisocyanate (0.029ml) was added to a solution of (25)-1-(1,3-benzoxazol-2-yl)-
N*-2-[(cis)-2,6-dimethyl-1-piperazinyl]ethyl-2-piperidinecarboxamide (105mg) [see
Exampie 8] and potassium carbonate (37.5mg) in acetonitrile (3ml). The reaction
mixture was stirred at room temperature for Shours, after which time the solvent was

20 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 gradient of 94.6 : 5.6 : 0.8 changing
t0 93 : 7; 1, by volume, dichloromethane : methanol : 0.88 aqueous ammonia solution

25  to afford (cis)-4-[2-([(25)-1-(1,3-benzoxazol-2-yl)-2-piperidinyljcarbonylamino)ethyl]-
N'-isopropyl-3,5-dimethyl-1-piperazinecarboxamide (72.8mg) as a white solid.



pressure. The crude product was purified by col urm chromnat ogr aphy Och []50 12067
gel eluting with a solvent gradient of 4 : 1 : 0, changing to 0 : 95 :

by vol une, W@;}gz&?t hyl acetate : 0.88 aqueous ammoni a solutig &/11359/01%;; ord

tert-butyl [ 2- (1, 3-di oxol, 3-di hydr3§- 2H

i soi ndol -2-yl)ethyl]-3,5-di net hyl -1-pi perazi necar boxyl ate (0.94g) as an 15
oil. "HNWR (CDCl,) b : 7.85 (2H, m, 7.75 (2H, m, 3.90 (2H, m, 3.75 (2H,
t), 2.95 (2H, t), 2.70-2.50 (4H, m, 1.45 (9H, s), 1.20 (6H, d). M5 : 388

(MH) 20 Preparation 7 tert-Bu ~1 |, ~i s~4-(2-am noet h~y-3

5-di et h~pi per azi necarboxvliate O~ CH3 0- N O NON CH3 O ~ CH3 0- _N N~NHZ
~3 25 Hydrazine hydrate (0.11nl) was added to a solution of tent-butyl
(cis)-4-[2-(LBNMRXCDL, %dIﬂMQnH a?)H7 25 (1H, d), 7.15 (1H, 1), 700(1H t)_7490(1H 5),

i soi ndol -2-yl)ethyl]-3, 5-di met erazi necar boxyl ate 36g) [sée O
4 aEC 2002 V142500082390 PtB‘/m)BQQD@ﬂZZ%PBm)PE eﬁdrmﬁéaans]lﬂﬁrlrﬁ@t(ﬁanmb
(1.1m). The Ejggﬁygn m xture was then stirred at 50C for 18hours, after
which tinme th A was renoved under reduced pressure and the residue
partitioned b%ﬁgs,@ £bihd C a0eiea e 82B0N 1 D908 Id [Tl ONES, 675’&1@) gauequs, | ayer
was separ at ed sified w th potassium carb bortat®®, *and f he product® éxtract ed
with 5 10 tet ragoirebr@fi%2n H, 780h)| 1@8¥wate, 1 : 1, several tines. The

conbi ned organi c |ayers were d over gnhesi um sul phate and the sol vent
renoved under RP@H%eﬁ“pre%%Qré lg’fefd&ﬂn&{?ort but yl

(cis)-4-(2- ang%&jj(gaﬁ§ 5-di net hyl - 1- pi per azi necar boxyl ate (0.33g) as a
oil. "H NWR ( 1 3.80 (2H, bs), 2.80 (4H, m, 2.60 (4H, m, 1.8S
(2H, m, 1.4S (9H, s), 1.10 (6H, d). Ms: 25 8 (MH"). Preparation 8l Exa

nple 33 15 ert-Butyl fcil(~((2S1-1 fl,,,~benzoxazol-2-v17-2 pioe_, _
ridi ny~l ca]rooo@}ﬁalﬁi\-lﬁqk% eth~I|-3.5-di methv! - 1- pi perazi necarbox; Ir ate OH N

piperidinecarboxamide

OH N
Ny ~"xN

N
|
*\N 0 - O/kN 0 H3C)\/O

0

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 2-(3,5-
dimethylmorpholino)ethylamine [see Preparation 12]. The crude product was purified
20 by column chromatography on silica gel eluting with a solvent gradient of 100 : 0
changing to 95 : 5, by volume, dichloromethane : methanol to afford (25)-1-(1,3-
benzoxazol-2-yl)-N*-[2-(3,5-dimethylmorpholino)ethyl]-2-piperidinecarboxamide as a

solid.



ON2025 ~3 HNI NONOHC v NO3 OThe title compound was pr §pafEg 13902
a simlar nethod to Preparation 4 from . .

ng g;dlt (erlt : e@%gﬁ?zol -2-yl)-2-piperidinecarboxylic acid [Se%CFF);IB 9%19}7| on
(cis)-4(2-am noet hyl) -3, 5-di nmet hyl - 1- pi per3§zi necar boxyl ate [see Preparation
7] . The crude product was purified by colum chronat ography on silica gel
eluting with a solvent gradient of 4 : 1 : 0 changing to 93 : 7 : 1, by

vol une, dichl oromethane : nethanol : 0.88 aqueous amonia solution in 1%

Lnerenents Lo RICHN e b b &, 920%Tit Fesan, 9, 8.6 A2

b | - 2-yl - h
o1 por azi necar Borl o2 e G| SR R P O I S SR80 6 (1

m, 7.20 (1H, (Gﬁ,,m)YOC%QQQ-K6ijn) 6. 60 (lH S bs) 4 95 (lH s), 4.30 (1H,
d), 3.75 (2H

(5H m, L. 48%9&515:;?%8 97 é:ﬁ'i!l g)@o bélﬁleé%mfﬂ@ 5248 & aﬂ@ﬁ)@zioso 1. 60

2- [I~3r dr 0X~ Lol I_;, . NL1pgopanol O NH2 OH OH H H3C N CH3 HO OH
Pl ati num di ox?eéﬁ?r 8 53/ was a deo’l to a solution of dl-2-am no-1-propanol

(6.4nl) and 1Rotajndno>ﬁqz}%@et56m)é(c(—:rﬂﬂgmethmoﬂf)et hanol (75nl) over 3A nol ecul ar
sieves. The reaction mxture was hydrogenated at 60psi. for 18hours, after
which tine thMTat®ddBH)was filtered off and the sol vent renmoved under
reduced pressure. The crude product was purified by distillation, b.pt. 94C
@0. 2nmbar to afford 2-[{2-hydroxy-1nethyl et hyl)am no] - 1-propanol (3.66g) as
a yellow oii. EZampie MR (CDC1,) b : 3.60 (2H, m, 3.30 (2H, m, 2.90 (2H,
m, 2.40 (3H, bs), 1.10 (3H, d), 1.05 (3H, d). Prer~aration 10 25 3

5- Di et hvl 10, 4- oxazi nan- 4-i um chl ori de

yl)-2-piperidinecarboxamide

15
(25)-1-(1,3-Benzoxazol-2-yl)-2-piperidinecarboxylic acid (270mg) [see Preparation 3]
and 3-[(cis)-2,6-dimethyl-1-piperidinyl]propylamine (180mg) [J. Am. Chem. Soc.
(1971), 71, 3839 and references citied therein] were dissolved in dichloromethane
(20ml). 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (290mg) and a

20 catalytic amount of 4-dimethylaminopyridine were then added to the reaction mixture.
The reaction mixture was then stirred at room temperature for 18hours, 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 sodium sulphate
and the solvent removed under reduced pressure. The crude product was purified by

25 column chromatography on silica gel eluting with a solvent system of 20 : 1, by volume,



~ 4 SEC 2002 WD U0/ 05231 PCT/IB99/01227 63 H H H3C N CH3 H3C N @H¢ K3 2002
OH O Concentrated sul phuric acid (2.5nml) was added to

2-[ (2-hydr oxy- 1- yl et hyl ) am no] 1-propanol (3.66g) [see Preparatiaon 9]
at OCwith X%&%{%% rring. The reaction mxture 5 was then he%‘%é’d”?’gu%fl ux
and stirred for 8hours. Aqueous potassium hydroxide solution (6.1 g in 31
m water) was then added to the cooled m xture and a precipitate was forned
whi ch was renoved by filtration and washed several tinmes with water. The
aqueous washi ngs were then conbi ned and acidified with 3M aqueous

hydrochloric agcid to 1,. t t ved r.r ced pressure to
afford 3, 5-di n‘\ﬁfﬂﬁq’iﬁﬁ{- ex‘ﬁaﬁ%nﬁi] {2’ a‘f@rﬁﬁ%—?ﬁﬁéﬁ?@gf%&r%e}@iﬂés br own
crystals. 'HN%\(r?exé 1?5\{6%1-11 5-m3thyf 1 GAenzdd@rol-ByB2-figdnididebarbdxa20id8 (Fgnd)3H.
m, 3.2S (1H, , dilﬁ% (3H, (gl), t1@%0 (3|I—1I,Z d)(.D 1§§Pr%€d§é~i z?)In 11 (g
2-~2-(,"' ~, 5- Di asst $0Vidnor phol i no ethyl]-1H i soi ndole-1.3(2 -dione H H3C N CH3
HO O20 OCH3 NONOv _ CHO 3 The title conpound was prepared by a
simlar nmethod to Preparation 6 from 3, 5di met hyl -1, 4- oxazi nan-4-ium
chloride [sge @r-gma%qtbm)w}v. HM; I DRE WY b )0 i, ), 700 e, e oy (e
product was purified by colum chromatography on silica gel eluting with a
sol vent syst enb®)f4.82 (1H, d)b§.406L Wn@H, mgX2aTe(2H, &% R0 (HE,ef)52.20 (23, bk}, 3r80-1.30

2-[2{3, 5-di met hyl mor.phal i n yl]-1H i soj ndol e- 1, 3(2D- di one (455ng) as an
oil. ~4 DEdlé)@bEl)Wle-&égl]“@A -é’tﬁé/*ié%/ouz? 'H-NMR (CDCL,) 8 : 7.85
(2H, m, 7.70 ,39@( 80-3.60 (4H, m, 3.30 (2H, m, 3.00 (3H, m, 2.60
(1H, m, 1.00 Y. : 289 (MH) reparation 12 i. ,(3,5-Dineth
| ~phol i no) et hvRand.B& (L G votme; NidRlorométhakeH rdethanol).
10
Example 14

15

The title compound was prepared and purified by a similar method to Example 13 from
(25)-1-(1,3-benzoxazol-2-yl)-2-piperidinecarboxylic acid [see Preparation 3] and 4-

20 [(cis)-2,6-dimethyl-1-piperidinyl]butylamine {J. Med. Chem. (1984), 27, 684-689] to
afford (25)-1-(1,3-benzoxazol-2-yl)-N*-4-[(cis)-2,6-dimethyl-1(2H)-piperidinyl]butyl-2-

piperidinecarboxamide as a solid.



10 CH3 N~/ NH2 ~O~~ -CH 3 The title conpound was prepared by a si nQI"aQEC 2002
nmethod to Preparation 7 from2-[2-(3,5 dinmethyl norpholino)ethyl]-1H

i soi ndol e- -dione [see Preparation 11] and hydrazi ne hydra to
afford 2-( §(°§J|‘1’F?§E hyl mor phol i no) et hyl ani Qg as a white soli d’.CTi@S"WHVR'
(cbcl,) 8 : 3.65 (2H, d), 3.40 (2H, m, 2./90-2.50 (84 m, 1.00 (6H m. M
: 159 (MH). Prep,~ration 13
2s1-1-art-ButoxvcarbQyl)-2-piperidinecarboxvlic acid 20 OHHN | L tartrate
OCHNI O _O0Oc~l,~cH ~Cfi~ 0 4 DEC 2002 WD 00l 05231 10 65

Vo 3 A TR T BBl S e 8
0 > ; / :

POl oned by 120 ks Ry 30 BOONAG rl OO TS [ ny @80 LEA g peclde

m nutes. The r.6QC8H,an), 150t 1L20(8kam)st.00 (@ tat OC for | hr and then at room

tenperature for 56hours. The sol vent was then renoved under reduced
pressure and Mfe 418dMH)ng solid was dissolved in water ( 100nl) and washed

with diethyl gt. 0] q . i.QN fal 0 with
1M aqueousycil?‘r'irlg{ glg)ll 3 ?g%%r?{}g%’ F ﬁggg?‘%ﬁ%@% '%@‘“@@f%ﬁ@geé&gtaﬁﬂ%@ﬁ%
acet ate (4x50§ymition).The conbi ned organic |ayers were dried over nmagnesi um
sul phate and the sovent was renoved under reduced pressure to afford
(2f)-1-(tert butoxycarbonyl)-2-piperidi necarboxylic acid (19.55g) as a
white solid. HN 6 DVsO) 8: 12.7 (1H, bs), 4.55 (1H, d), 3.80 (1H, s),
2.90-2. 60 (1%%21@(12.05 {1H, m, 1.60 (3H m, 1.30 (10H, d), 1.10 (1H,

. Preparation 14 tent-Butvl
~(2~2-' (1 2-j{cisl-2.6-dinmethv!-1-piperidinYl jethylamno carbonyl i-1
pi peri di néBar QA-N't2-HCis {6 z idinyjiethel-b- (56 tazol-

2-piperidinecarboxamide

15 The title compound was prepared and purified by a similar method to Example 13 from
(25)-1-(5-fluoro-1,3-benzoxazol-2-yl)-2-piperidinecarboxylic acid [see Preparation 20]
and 2-[(cis)-2,6-dimethyl-1-piperidinyl]ethylamine [J. Med. Chem., 27; 5, (1984), 684-
691], to afford (25)-N*-2-[(cis)-2,6-dimethyl-1-piperidinyl]ethyl-1-(5-fluoro-1,3-
benzoxazol-2-yl)-2-piperidinecarboxamide as a solid.

20 'H-NMR (CDCl,) §:7.11 (1H, m), 7.00 (1H, m), 6.80 (1H, bs), 6.70 (1H, m), 4.88 (1H,
bs), 4.20 (1H, d), 3.40-3.10 (3H, m), 2.70 (2H, t), 2.50-2.30 (3H, m), 1.80-1.35 (8H, m),
1.35-1.10 (3H, m), 1.05 (6H, t).

MS : 403 (MH").



CH3 NI ~~ NO _OOCH3 CH3~ CH3 CH3 The title compound was preplieBECy2002
simlar nethod to Preparation 4 from (2S~-1-(tert

but oxycar bopyl ) - 2- pi peri di necarboxylic acid [see Preparation 13

2-[ (ci s)-Z,%%‘f’é‘%ﬁﬁl-l pi peridinyl]ethylanjne [J. Med. Chem P9 B9y°1227
(1984), 684-691]. The crude product was pufFified by colum chromat ogr aphy
on silica gel eluting wwth a sol vent 0 4 DEC 2002 WD 001 05231

PCT/ 1 B99101227 66 gradient of 100 : 0 changing to 92 : 8, by vol uneg,

di chl oronet hane : nethanol /0. 88 aqueous anmoni a solution (20/1), in 1%
increments to affaord tert-hQutyl (2S~-2-1(2 )
[(cis)-2, 6-di Ret h%(?(i gﬁp(g%v E]%IWII% ﬂ&ﬂ‘]%}(“ﬁrﬁﬁ?@&r:WPl 10-BB pavsYs ABERRFox Y |
ate as an 0'|sout"61§'VR (cbca,) 8 : 6.40 (1H, bs), 4.80 (1H, m, 4.05 (1H,

d), 3.30 (2H, 80 (3H, mM, 2.50 (2H, M, 2.30 (1H, m, 1.80-1.30 (20H,
m, 1.20 (6H, d) M5 : 368 (M#). 10 P, leoaration 15

(2~7~-2-@ ci s~ 2.6-D met h~~peri di n~] et hyl - 2- pi peri di necar boxam de O O CH3
CH3~ CH3 CH3 Examplel® N | ~~NOCH3 -...~ NHI| NHS N O CH3 The title
conpound was prepared by a simlar nmethod to Exanple 8 fromtert-butyl
(28~-t2) [(|2 E(CI S) - 2P6 di met hyl - 1- pi peri di nyI]et hyl ami no)car bonyl] 1p| gerl di
necar boxyl at e (L.SeR RBANE oth¢l-1-Biwk

(25"i-1V2-2[(ci s) 2, 6 di rret hyl - -|per|d| nyI]et hyl - 2- p| peri di necarboxam de
as a gum ' H h® , 2-piperivinegarbexamide 25 ( 1 H, d), 3.10 ( 1 H d),
2.90 (3H, bs), 270(2H t), 2.00 ( 1 H d, 1.80 ( 1 H s), L.75 ( 1 H,
s), 1.60 (3H, bs), 1.60-1.5 0 {6H, m, 1.25 (6H d). Rotation : [a]p =

-13.1 (¢ = 0.3 nethanol). 25 Prenaration 16 04 2002
II(II CH,
CH | T
H } )\ o)
N .~ —_— N~ NH H,C
N N
H
o
H,C
CF,
10

Dimethylacetamide (0.5ml) was added to a mixture of (25)-N*-2-[(cis)-2,6-dimethyl-1-
piperidinyl]ethyl-2-piperidinecarboxamide (134mg) [sec Preparation 15] and fert-butyl
2-chloro-5-(trifluoromethyl)-1H-1,3-benzimidazole-1-carboxylate (463mg) [see
Preparation 16]. The reaction mixture was heated to 80°C for 12hours, after which time

15 the mixture was reduced to low volume, xylene (50ml) was added, and all solvent was
removed under reduced pressure. The residue was partitioned between saturated sodium
bicarbonate solution and ethy! acetate, 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 soivent

20 gradient of 100 : 0, changing to 98 :2, by volume, ethyl acetate : diethylamine, in 0.5%
increments, to afford (25)-N?-2-[(cis)-2,6-dimethyl-1-piperidinyljethyl-1-[6-
(trifluoromethyl)-1H-1,3-benzimidazol-2-yl}-2-piperidinecarboxamide (55mg) as a
white solid.



WO 001 05231 67 PCT/1B99/ O 227 tert-Butyl 2-chloro-5-ftrifluoronethd &-DEC 2002
1, 3- benzi m dazol e- 1-carbox”viate C1 C1L CH3 NNNH NN H --~ Cl -~ 3 FsC FsC 5
10 15 Di -tert]$ﬁ%%ldicarbonate (593nmg) was added to a sol utign of

2-chl or o- 5( PP onet hyl ) - 1H 1, 3- benzi mi dazol e (500ng) [ se&CIBYIHE016

A2 901220] in acetonitrile (5ml), and di hyl am nopyri di ne (27ng) was then
added. The reaction mxture was stirred fox | Om nutes at room tenperature,
after which tine the solvent was renoved under reduced pressure and the
residue purified by colum chromat ography on silica gel eluting with a

sol vent gradient. of : o 19 .t . 15 y.vol.u xane, . hyl
acetate, in S’M@ﬁgﬁfe@}{??og§$gﬁ)ﬁds)t 298?%%1‘1}? 498(11}{’ ‘J)’ %O(Hﬁ d?’r}'SO'&%
2-chl oro-5(t rpffl Ler | aheny M loRy-1 | @ #my) as a
qum as a | O B RSP 2EB AR I S (O R LR e B, FaR R RTE), °5)'
8. 05 (0.5H, dlnalysiOFquidd &1E608Y; H,77.88 N,0.554; CdH,,FINED rdghitdes @) §1.18; HO7(19H, s).
Preparation |7l Exanple 34 Benz~(2

-1-1 5-me~~yl N, B.Yemzoxazol - 2-yil-2-pineridinecarbox |ate 20 ~ 4 DEC 2002
WO 001 05231 G%)tﬁgg .E@Z%J_.%?cuoq et fol)y ONONHO.HC CH3 5 10 15 The
title conpound Was ° ared by a simlar’nmethod to Preparation 2 fiom

2- chl or o- SnetMgl: 432 3vbENzoxazol e [ see J. Med. Chem 1988, 31, 1719-1728] and
(25" ?-2[ (benzyl oxy) car bonyl ] pi peri di nium chl ori de [see EP 530167 Al
930303]. The crude product was purified by colum chromatography on silica

gel eluting V\gﬁh @eﬁﬁ_\ﬁnt gradient of 90 : 10 changing to 70 : 30, by
vol une, hexang&™ cetate to afford benzyl

(2,5~-1-(5-nmet hyl -1, 3- benzoxazol - 2-yl ) - 2- pi peri di necar boxyl ate as an oil.
"H-NVR (CDA,) 8 : 7.30 (SH, m, 7.20 (1H, s), 7.15 (1H, d), 6.85 (1H, d),
5.25 (2H, @), Tig comnpountis efjthe follpwingitrbulaped Ezampleg (Fable 3) ofzhelgene@Hormyla :2. 35
(1H, s), 1.90-1.60 (4H, m, 1.40-1.20 (1H, m. M5 : 351 (MH). ]Prep~-ation
18 ~2 -1- 5-Meth~~|-1. 3-benzoxazol - 2-yl ), - 2- pi peri di necarboxylic acid ~ 4
DEC 2002 WD 00/ 05231 0 N

CH,
N
ITI l \/\N
Y O
H,C

were prepared by a similar method to Example 16 from (28)-N*-2-[(cis)-2,6-dimethyl-
15 1-piperidinyl]ethyl-2-piperidinecarboxamide [see Preparation 15] and the corresponding

benzimidazolyl chloride.

20 Table2
Example | starting Y Analytical data
No. material

prep. No.




O ONCH3 69 OH N O ON CH3 PCT/1B99/ 01227
(2,5~-1-{5-nethyl -1, 3- benzoxazol - 2-yl ) - 2- pi peri di necar boxyl ate (0.19qg) [see

Preparati on
(0. 059) vvas‘%gd

3hours at

btz

roomtenperature,

di ssol ved i n et hanol

Benzyl 04 DEC 2002

(5m) and 10% pal | adi um on car bon
he reaction m xture wag hydrogenated at I%%MB”/SP”

after which tinme 10% pal | adi um on carbon (25ng)
was added and the m xture was hydrogenated for a further
was then filtered off through a plug of arabocel

| hr, the catal yst
and washed with et hanol .

The sol vent was renoved under reduced pressure to afford

(2f) - 1- (5- mer{yT=1, 3[agnzoxazot]- 2= W)= 2= pi pe] HNRER AG L & a5k Gy O
(0. 14g) as f377(’7)] id '|HFNVR (CDE13) |b : 8.05 fﬂ bﬁ@@@?iﬂ%gﬁﬁ’@’ 0
(1H, d), b.80 (1H d)j, 4.90 (1K, d)[, 4.20 ( [L7.60 (28, d)34.8D(1H, 3),B.90t(1H, 2|40 (
1H m, 2.35 (3H, 9), 1.80 (3H iy 60- 1. 40 gZH, m. 15 M5 : 261 ( ).
Preparation [19/ Exanplle 35 Eth, ¥( 21 5- 1 | i8k 840 BHpmy 230421} m), 2.60
yl ~- 2- pi peridi necar bagxyl ate 20 SEC 200p 0 7% ~8;CHS NOO
CH--~ 0~ N3 .HJO|F PCT/ 1 Bad/ The ti f%é"@n%%@@“}w@sl 85 py a
simlar nmethpd to Pregparation 2 (2,5~-2 @_@bgmp?; PonyIn, RhPERO dipni Yym
chloride [see J. Am |[Chem Soc. 993), 115,19925-99 8}11 and
2-chl oro-5-f] uoro-1, 3-benzoxazql e [see J. Megdt), CREMRH,(tLISE)(SH3),
1719-1728]. [The crudg product was purified by,col um_chro raphy,on
silica gel e|uting wifth a sol vgnt system of 3Apalfflsb§°m%%hgxgry{8’ :
ethyl acetatp, to affjord ethyl _ N, 17.91; C,,H,,N,O. 0.2H,0 requires
(2,5~-1-(5f1 poro-1, 3-lbenzoxazol|- 2-yl ) - 2- pi peti di necar oxy1 ate as an oilf.
"H NMR (CDCI B) 8 : 7.{10 (1H, m|, 7.00 (1H, m C,68.85 X&70;N, 1849%2 (1H, |d),
4.15 (3H, 10{m, 3.30 (1H t), {2.30 (1H d),|1.80 (3H.m S5 (1H, my,
1.30 (1H., m, 1.20 (|3H, t). Prleparation 20 %‘Qialt‘-oggf"ﬁbﬂ'd?%-%% (=0.1
3-benzoxazol } 2-y~-2_p, ~peri di ngcar boxvl i c aci O~-CH3 N~OH O-N O - +-
> hen thetimnbly
18 21 'H-NMR (d,-MeOH) & : 7.10 (1H, d),
6.85 (1H, s), 6.60 (1H, d), 4.80 (1H,
N7 “NH s), 3.90 (1H, d), 3.80 (3H, s), 3.40-
3.20 (3H, m), 2.80 (2H, m), 2.60 (2H,
m), 2.25 (1H, d), 1.80-1.25 (11H, m),
-0 1.20 (6H, d).
Analysis : Found C, 65.69; H, 8.87;
N, 16.04; C,,;H,;N,O,. 0.5H,0.
0.lhexane requires C, 65.86; H, 8.57;
N, 16.27%.
Rotation : [a], =-78.40° (¢ =0.1
methanol)
19 22 i 'H-NMR (d,-MeOH) & : 7.25 (1H,
m), 7.05 (1H, d), 6.90 (1H, t), 4.80
2
N” NH (1H, m), 3.85 (1H, d), 3.60-3.40 (7H,
m), 2.35 (1H, d), 2.00-1.45 (11H, m),
1.40 (6H, d).
F Accurate mass : Found 401.2588
(M") C,,H,,N,OF requires 401.2591




FF ~ 4 SEC 2002 WD 00/05231 71 PCT/1B991 01227 The title conpound &eBEC 2002
prepared by a simlar nethod to Preparation 3 from et hyl

(2S) 1- (5-fl - - benzoxazol - 2-yl ) - 2- pi peri di necar boxyl ate_[ see

Pr epar at i ona%(%/(%ﬁ% 1N aqueous |ithi um hygeoxide to afford PET"B”/O”Z"
(2S')-1-(5-fluoro-1, 3-benzoxazol - 2-yl ) - 2pi peri di necarboxylic acid as a

solid. 5 "HNW (CDCl,) b: 11.7 (1H, bs), 7.10 (2H, m, 6.65 (1H, m, 4.90
(1H, d), 4.10 (1H, d), 3.40 (1H, t), 2.40 (IH, d), 1.80 (3H, m, .70-1.40
(2H, m. Preparation 21 10 tert-B~tvl 2-chl oro 5-rnet hox, ~-11Y 1

3- benzi m dazpte—t—earbox—aterE—CH—O-N-NH-N

- 015 20 Dif-tert-butiyl di carbonate (523nD)

O H3C

v-’- v' v-

?idded to a soI ut| on of

2- chl or 0- 5- NEFTOXY- ITH 2B, 3- DENZI fi ne
(24mg) in acetonitrille (4nl). 7
tenperature for 30m nutes, afte thES (sm,ﬂ)swsws dl)emﬂoelﬂunder

reduced pressure. Theg crude pr(
on silica gel] eluting with a s
15, by vol une, hexand : ethyl 3
2-chl or o- 5- net hoxy1H |1, 3- benzi m
white solid,jas a 1 :| 1 mxture EY.80-1. ZH(NFI»Rn{)CDﬁ)(GH&l) 7. B0
(0.5H, d), 7{55 (0.5H, d), 7.5( . 15 (0.5H, s), 7.00 (I t),
3.85 (3H, s){ 1.70 (9H s). ZSJ ~ 4 CEC 200pASNradomas2 9@@&2@& on p2 72

tent-Bu 12-cpl oro-6-f|l uoro-1H 1. 3- benzi m dazp, Cl Cl O N~NH N~N

O CH3 H3C GHB F F 5 10 PCT/ | B99/ 01227 P H B e

418.2373 (MH).

21 36 J\ TH-NMR (d,-MeOH) 5 ;: 7.55 (1H, s),
“

r omat ogr aphy

ied b unmm ch
f{s)&r SeYH T 8T A 5
0%%#2{ % zxifolr%})z 30, dys ¢

oT

7.30 (1H, d), 7.05 (1H, d), 4.80 (1H,
NH s), 3.90 (1H, d), 3.40-3.20 (3H, m),
2.80 (2H, m), 2.55 (2H, m), 2.30 (1H,
d), 1.80-1.25 (11H, m), 1.20 (6H, d).
I Analysis : Found C, 49.56; H, 6.18;
N, 12.97; C,,H;,N;OL.1.2H,0
requires C, 49.76; H, 6.53; N,
13.19%.

Rotation : [a], =-54.27° (¢ =0.1

N

methanol)

22 27 'H-NMR (d,-MeOH) & : 7.30 (2H, s),
4.85 (1H, s), 3.85 (1H, d), 3.40-3.20
N” "NH (3H, m), 3.00-2.60 (4H, m), 2.30 (1H,
d), 1.90-1.25 (11H, m), 1.20 (6H, d).
Analysis : Found C, 55.39; H, 6.81;
Cl Cl N, 14.52; C,,H;N;OCl,. 1.25 H,0
requires C, 55.64; H, 7.11; N,
14.75%.

Rotation : [a], =-84.25° (¢ =0.1

methanol)




The title conmpound was prepared by a simlar nmethod to Preparati off o DECr 2662
2-chl oro6-fluoro-1H 1, 3- benzi m dazol e [see JP 62061978 A2 870318. Shows,

and referen jted within]. The crude product was purified b (o]
chronatogra%ﬁim@higilica gel eluting withg solvent gradient %%”ﬁﬁ@gggb
changing to 90 : 10, by volume, hexane : ethyl acetate to afford tert-butyl
2-chl oro-6-fluoro-1H 1, 3-benzi m dazol e- 1-carboxyl ate as a white solid, as a
1 : 1 mxture of regioisonmers. '"HNWR (d4-MeOH) 8 : 8.00 (0.5H, m, 7.70
(0.5H, d), 7.60 (0.5H, m, 7.40 (O SH, d), 7.20 (2H, m, 1.70 (9H, s). IS
Preparation 23 art-Bu~, 6-dichl oro-1H 1, 3-benzi m dazol e- 1- carboxyl ate C1 C1
ONNHNNOCH3I HBCCH3 C1 Cd 20 0 4 UEC z002 WO 00l 05231

PCT/ 1 B99/ 01227 73 The title conmpound was prepared by a simlar nmethod to
Preparation 21 from 2,6 dichloro-1H 1, 3-benzi m dazol e [see US, 44pp.

cont . -in-part Esampde 23248, 672. CODEN USXX. AM US 5574058 A 961112]. The
crude product was purified by colum chromat ography on silica gel eluting
Wth a solvent gradient of 100 : O changlng to 80 5 20, by volune, hexane :
et hyl acet & e (25)- q . adid j Siiriyé j

1, 3- benzi m dazol e- 1- carboxylate as a SO|Id as al: 1 nlxture of
regi oi sonmer s. piperidimecarboamidg : 8. 00 (0.5H, s), 7.95 (0.5H, d), 7.65

(O SH, s), 7.60 (0.5H, d), 7.40 ( 1 H t), 1.7S (9H, s). 10 Preparation 24
5-1 odo- 1. 3-di hydro-2H 1. 3-benzi m dazol-2-one | \ ~z ~z 15 20 O HN NH

1,1 -Carbonyl diimdazole (13.6g) was added to a solution of

2- am no- 4i odophenyl am ne (13.2g) [see Ml QOnol . em (199%), 194(3
859-868] in tetrahydrofuran ( 100ml). The reactio i
| 8haurs at roomtenperature, after which tinme the snl've
reduced pressu
hydr oxi de and

was-T e
, and the residgg)partitioned betme n 1 aqueous
i et hyl eRIher Th équeous was aC|d th cg

ed

aqueous hydroc R resuL_t_L_ng whi t pr cipitate’filtered off
and washed with uaterito affo d 5-1 odo- 1, 3-di hydr

1, 3- benzi m dazol - 2- orf2 (1 a white solid. NNR (db-DVBO) b
10.70 (1H, s), 10.65 (1H 7.25 (1H, d), 7.20 ( 6.75 ( 1 H d).

10 The title compound was prepared by a similar method to Example 16 from (25)-N*-2-
[(cis)-2,6-dimethyl-1-piperidinyl]ethyl-2-piperidinecarboxamide [see Preparation 15}
and 2-chloro-5-methoxy-1,3-benzoxazole [see J. Med. Chem (1988), 31, 1719-1728).
The crude product was purified by column chromatography on silica gel eluting with a
solvent gradient of 98 : 2 changing to 90 : 10, by volume, dichloromethane : methanol,
15 in 1% increments to afford (285)-N*-2-[(cis)-2,6-dimethylcyclohexyl]ethyl-1-(5-

methoxy-1,3-benzoxazol-2-yl)-2-piperidinecarboxamide as an oil.

'H-NMR (CDCL,) §: 7.15 (1H, d), 6.90 (1H, s), 6.60 (2H, m), 4.95 (1H, s), 4.25 (1H, d),
3.80 (3H, s), 3.40-3.20 (3H, m), 2.75 (2H, m), 2.40 (3H, bs), 1.80-1.10 (17H, m).

20 MS:415 (MH).
Rotation : [a], =-97.42° (c = 0.1 methanol)



0 '~ DEC 2002 WD 00/ 05231 74 Pre-partition 25 2:Chloro-6-iodo-1H [} DEC 2002
1, 3-benzimdazole 5 OHN NH I 10 15 C1 N NH I PCT/1B99101227

5-1o0do- 1, 3-¢j -2H 1, 3- benzi mi dazol - 2-one (7g) [see Preparatiaon 24] was
added to a gg?%ﬁ#%ﬂ of phosphoryl chloridg,(135m). The reacﬁ%%ﬂgﬁwyf re-
was then heated to 120C and stirred for 2hours, after which tinme the
phosphoryl chloride was renoved under reduced pressure and the residue
diluted with water. The residual aqueous solution was neutralised with
aqueous pot assi um hydrogen carbonate sol ution and the product extracted
with 90 : 10, by volune, dichloronethane : nethanol, dried over magnesium
sul phate and the sol vent renoved under reduced pressure to afford

2-chl oro-6-io0do-1 H 1, 3-benzim dazole (3.68g) as a white solid. 'H NWR
(d4-MeOH) 8 : 7.90 (1H) s), 7.60 (1H, d), 7.35 (1H d). M5 : 279 (MH). 20
Preparation 26 tert-Bufirl 2-chioro-6-iodo-1H 1, 3-benzi m dazol e- 1- car boa,;
viate 0 4 DEC 2002 WD 00105231 75 C1 C1 ONPNH NN O CH3 / ~ /H3C CH3 | |
5 PCT/1B99/ 01227 The title conpound was prepared by a simlar nethod to
Preparatiog 21 from 2-chl oro6-i odo-1H 1, 3-benzi m dazol e [see Preparation
25]. The crude product was purified by colum chronatography on silica gel
eluting with a solvent systemof 95 : 5, by volune, hexane : ethyl acetate
to afford terc-butyl 2-chloro-6-iodo-1H 1, 3-benzi m dazol e- 1carboxyl ate as a
white solid, as a 1 : 1 mxture of regioisonmers. '"HNW (d4 MeOH 8 : 8.35
(0.5H, s), 7.95 (0.5H, s), 7.75 (1.5H, m, 7.40 (0.5H, d), 10 1.75 (9H, s).
M5 : 379 (MH). Preparation 27 tert- uty.~ 2 5~6-trichloro-1 H

1, 3-benzi m daEghmple-2darbo , | ate

10
piperidinecarboxamide
CH,
N
N | \/\N
H CH3 O)QN 0 HC
N 3
7|l
O
H,C
H,C
15

The title compound was prepared by a similar method to Example 16 from (25)-N*-2-
[(cis)-2,6-dimethyl-1-piperidinyl]ethyl-2-piperidinecarboxamide [see Preparation 15]
and 2-chloro-5-ethyl-1,3-benzoxazole [see J. Med. Chem (1988), 31, 1719-1728]. The
crude product was purified by column chromatography on silica gel eluting with a

20  solvent gradient of 98 : 2 changing to 90 : 10, by volume, dichloromethane : methanol,
in 1% increments to afford (28)-N*-2-[(cis)-2,6-dimethylcyclohexyllethyl-1-(5-ethyl-

1,3-benzoxazol-2-yl)-2-piperidinecarboxamide as an oil.



15 C1 C1 N \NH NN OCH3 HBC CH3 C1 C1 C1 C1 The title conpound Waff‘lpf]ﬁ?afﬂﬂ?
by a simlar nethod to Preparation 21 from2,5,6 20 trichloro-IH

1, 3-benzim q,?é%?eﬁ%gsee J. Med. Chem (1995), 4098]. The crude groduct was
purified by thr omat ogr aphy on sili (;% gel eluting with BCEYPREAH2T
gradient of _ 0 4 SEC 2002 WD 00/ 0523l PCT/ 1 B99/ 01227 100 : 0 changi ng

to 90 : 10, by volune, hexane : et-hyl acetate to afford tert-butyl 2,5,6
trichloro-1H |, 3-benzi mi dazol e-1-carboxylate as a white solid. 'H NWR
(cocl,) 8 : 8.10 (1H, s}, 7.80 (1H, s), 1.75 {9H, s). 5 M5 : 321 (lvH *).

P O e e i Pt LD S 2015k B 68i B 689 (1, bk 485Kk 0\ O

---~ O-N N H_H¢I T hid r b &hliar hod to
Pr epar ati on 24?3%%5‘55"?%{4?&%@ o’xy:;’ ggp\%@y@fgﬁgbﬁg%%ﬁ?ﬁgﬁpégioée 'see EP
530167 Al 930303] - and 2, 5di chl oro-1, 3-benzoxazole [see J.O. C. (1996),
61(10), 3289-329H.The ¢grude product was purified by colum chromatography
on silica gel Myi 13{1@\%)th a solvent systemof 95 : 5, by volunme, hexane :
ethyl acetatepto afford b 0 (o=

(2S)- 1-(5-652hPSE%‘%,'ggge—n'ﬁgiél’zl’ol(g Sy} PS8R i di necar boxyl ate as an oil .
"HHNMR (CDCI,) 8 : 7.30 (6H, m, 7.1S (1H d), 7.00 (1H, d), 5.30-5.15 (2H,
m, 50520 ( 1 H d, 420 ( 1 H d), 3.40 (I H t), 2.40 ( 1 H d),
1.90-1.5 0 (3Hxample2540-1.20 (2H, m. M5 : 3 71 (MH). 0 4 SEC 2002 WO
00/ 05231 Preparation 29

10 yD-2-piperidinecarboxamide

- ﬁ CH,
N YT
S
N N 0
)\ c|> N7 "o H,C
N/
0O
OH H3C—<
CH

Sodium hydride as 2 60% dispersion in oil (6mg) was added to a solution of (25)-N-2-
15 [(cis)-2,6-dimethyl-1-piperidinyl]ethyl-1-(6-hydroxy-1,3-benzoxazol-2-yl)-2-
piperidinecarboxamide (54.5mg) [see Preparation 39] in dimethylformamide (2ml) at
0°C. After 5 minutes 2-iodopropane (0.014ml) were added. The reaction mixture was
stirred at room temperature for 4 hours, after which time sodium hydride (3mg)
followed by 2-iodopropane (0.007ml) was added. The mixture was stirred for a further
20 18 hours, after which time the solvent was removed and the residue partitioned between
water and diethyl ether. 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



77 (2S1-1-~5-Chl oro-1s3-benzoxazol -2-yl _Lpi peri di necar boxylic aciudl' (DEG 3082
NCL CHNOO NC1 PCT/1B99101227 The title conmpound was prepared by a
simlar net t reparation 3 from benzyl

(2S~-1-(5- c&ﬁg?%@iﬁ& benzoxazol - 2-yl ) - 2- pi Qeri di necar boxyl at 5C[r§§%9/01227
Preparation 28] and 1N aqueous |ithium hydroxi de solution to afford
(2,5~-1-(5-chloro-1, 3-benzoxazol - 2-yl ) 2- pi peri di necarboxylic acid as an
oil. 10" HNWR (CDC13) b : 8.70 ( 1 H bs), 7.40 ( 1H, m, 7.15 ( 1 H d),
7.00 ( 1H, d), S.00( 1 H mM, 420 ( 1 H nm, 3.40 ( 1H t), 2.40 ( 1 H,
m, 1.80 (2H, d),.1..6 LH m, 1.5 H .30 (1H . 2281
(MH). 15 Pr e82?3&'e"éng%g?%n%n‘%@°?fr’%?@°(“~a?gp‘?-?%8‘%‘8??&%7'1‘3%&S°IY‘§“°“ to

3- benzoxazol - 2ty ASPNEI i) DOE BiRa1-1- Rk B AR MRo B3.

PCT/ 1 B99/ 01227 7s (lsg \H{N).O O\ | --ﬁ?GN N @% H((,I C@gb% title
conpound was eegpaazd-2byl)2-pperidivacatretmide (24nHy) @pabmwineali® from (2, 5~- 2

[ (benzyl oxy) car bonyl ] pi peridini.umchloride [see EP 530167 Al 930303] and
2-chloro 5-trifluoronethyl)-1, 3-benzoxazole [see J. Med. Chem (1988), 31,
1719- 1728] .5 Tg 0@l (iSCRS 99495 (Wb ke d) Bisg QIHPaIGARY, On
silica gel el utﬁi ng Wt éjso?ver(lt ’g)’%?e(nt ’o%’ QBq%%g?igﬂgl rigtsgg"gggm’ 10,
by vol ume, hexgmaess (181, ), 426 €111 d), 3.40-af16¢BH, myR2Z3s (2H, m), 2.40 (3H, m), 1.80-1.00
(2,S ~-1-[5-(trifluoromethyl)-1, 3-benzoxazol - 2-y1] - 2- pi peri di necar boxyl ate
as an oil. 10 23HMRR (cDCI3) b : 7.60 (1H, s), 7.30 (7H, m) 5.20 (2H, M),
5.1S (1H, d), hﬁS?QﬁE‘MH*SD’ 3.40 (1H, t), 2.40 (1H, d), 1.90-1.30 (5H, m.

Analysis : Found C, 65.43; H, 8.50; N, 12.07; C,;H,,N,O,. 0.75 H,O requires C, 65.83;
10 H,8.73; N, 12.28%.
Rotation : [a]p =-76.00° (¢ = 0.1 methanol).

Example 26
15
id ~2-v11-2-piperidinecarboxamide
CH
II:II 3
H ’ ék 0
N\/\ —_— - N NH H,C
N N
N
H,C
F F
20

Dimethylacetamide (Iml) was added to a mixture of (25)-N*-2-[(cis)-2,6-dimethyl-1-
piperidinyi]ethyl-2-piperidinecarboxamide (267mg) [see Preparation 15] and zerz-buty!
2-chloro-5,6-difluoro-1H-1,3-benzimidazole-1-carboxylate (350mg) [see Preparation
43]. The reaction mixture was heated to 60°C for 4hours, after which time the mixture

25 was reduced to low volume, xylene (50ml) was added, and all solvent was removed



M5 : 405 (M—|+). Preparation 31 15 ~y -1-15-(TrifluoronethxlL 04 DEC 2002
3-benzoxazo| 2-vl]-2 ~i~eridinecarboa~,lic acid\ NOONOCF3 OHNI OO N

CF3 %QBZZIS}AO 00/ 05231 PCT/1B99/ A 227 79 The title COPPPAHB‘J/O‘P?:%

prepared by a ' sim nmet hod to Preparatlo?'bB from benzyl
(2,5~-1-[5-(trifluoronethyl)-1, 3-benzoxazol - 2-yl ] - 2- pi peri di necar boxyl at e
[ see Preparation 30] and 1N aqueous |ithium hydroxide solution to afford
(28 }-1-[5 (trifl uoromet hyl ) -1, 3 benzoxazol 2-yl]-2-pi peridi necar boxyl i c
aC|dasan0|I " HNWR (CDCl,) 8 : 7.60 ( 1 H s), 7.40 1H d), 7.20

1H d H d
(1 90 (3H) m, ‘%%8{5’% %dpqn%“m% g@ ‘(‘Siﬁ*e“'”n%sd‘?*i?éf’”e%é%‘?m‘%e‘h%‘@ o &P atl)on 32
tert-but ~2- chlt&ra&dlvlrit}bﬁ'ﬁhmmad&imbﬂ (3me)ardfer 2ty slifringOat @dorRhterhtdatirdNhe\~N
~~CH --i Cf"~3 3 The title conmpound was prepared by a simlar nmethod to

Preparati on 2mmiXusawzs edceborow pkaeo lae lmwasdtﬁa@l;vpd o @ahlemmtbanﬂhe
crude PTOUCt R U Bt BOTH GRS G b e iR
gts hg'ﬂ gflet ate évﬁl\}&@liafeﬁrt& dfﬁk§s‘ lIlHE Mhd@ Pf?)*dh@»%s?ﬂn@@d‘ﬁh%lﬂ%@hﬁmﬂaté%’ l_?ﬁ’%&ll ate
.75 (9H, s). mleaqaagehehutmg SBthsstl‘vamt)gradierBoﬁéﬁQ o&,ahmignfg @5 £5:0.5
dichlomethane:methanol:0.880 aqueous ammonia solution to afford (25)-N*-2-[(cis)-2,6-
dimethyl-1-piperidinyl]ethyl-1-[5,6-difluoro-1H-1,3-benzimidazol-2-y1]-2-
piperidinecarboxamide (50mg) as a white solid.
10
'H-NMR (d4-MeOH) & : 7.05 (2H, m), 4.90 (1H, d), 3.90 (1H, d), 3.50-3.40 (3H, m),
2.85 (2H, t), 2.60 (2H, m), 2.30 (1H, d), 1.90-1.20 (11H, m), 1.20 (6H, d).
Analysis : Found C, 60.47; H, 7.33; N, 15.83; C,,H,,F,N;O. 0.6 H,0. 0.4 methanol
requires C, 60.71; H, 7.69; N, 15.80%.
15 Rotation : [a]p =-71.7° (¢ = 0.096 methanol)

MS : 420 (MHE").

amples 27-

20 The compounds of the following tabulated Examples (Table 3) of the general formula :

were prepared by a similar method to Example 26, at the temperature and for the time
25 specified from (28)-N*-2-[(cis)-2,6-dimethyl-1-piperidinyl]ethyl-2-
piperidinecarboxamide [see Preparation 15] and the corresponding benzimidazolyl

chloride,



0 4 cEC zooz WD 00105231 HzI~T OH OH 80 SH N O OH PCT/ | B99/ 01227 BrioGRE 2002
pot assi um hydr oxi de (3.13g) was added to a solution of 2,4-di hydroxyaniline
29179) and et hyl potassium xanthate (17.9Q)

ction m xture was then
after which tine the sol vent was renoved der reduced pressure,
resi due dissolved in water and the pH adjusted to 5 with gl aci al

hydr ochl ori

(100nL) . Th@e“’s"(“?}é

ated to reflux fo

acid. A brown solid fornmed which was |left for

washed with water and dried to afford 2-sul fanyl -1, 3- benzoxazol - 6- 0l
10 'H NWR (db-DMBO) S :
6.b5 (1H, m. M :
2L 3( 3-benzoxazole SH N O OH C1L N O CH

(2.08g) [see Preparation 33] was added to

g) as a brown solid.
6.85 (1H, s),
2- Chl or o- 6- h,
2- Sul fanyl - 1,

- zoxazol - 6- 0l

168 (MH+) .

| 8hour

PP BRI,

t he
acetic
s and then filtered,
(5.1
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er re
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0 :

oro-1
9.9

H

AHENMHI(d, 2FeOMFS ; 7.08
The

uced pressure.
o Hs i),i6¢% (¢8I mg) &T9 ng

gl AL 5"
5161, &),H.4083.32 BEEGnyf 1
2.82 (2H, m), 2.62 (2H, m),
2.41 (3H, s), 2.28 (1H, d),
1.90 - 1.20 (11H, m), 1.20
(6H, d).

Analysis : Found C,66.77; H,
8.84; N, 16.72; C,;H,,NO.
H20 requires C, 66.47; H,
8.97; N, 16.85%.

Rotation : [0], =-63.1° (c=
0.1 methanol)

MS : 398 (MH").

28

45

H,C

100

'H-NMR (d,-MeOH) & : 7.17
(1H, d), 7.08 (1H, s), 6.85
(18, d), 4.85(1H,s), 3.92
(1H, d), 3.40 (3H, m), 2.84
(2H, m), 2.58 (2H, m), 2.42
(3H, s), 2.30 (1H, d), 1.90 -
1.20 (11H, m), 1.20 (6H, d).
Analysis : Found C, 68.12; H,
8.76; N, 17.28; C,;H,,N;O.
0.5 H20 requires C, 67.95; H,




10 M5 : 168 (MH "). Preparation 35 2-Chl oro- 1L3- benzoxazol - 6-yl 8cetlfiCe 2087
20CL A NNON~-O- ~\V / \V /] CHB OOO T Triethylamne (1.48nl) was added to
a suspensi o -chl oro-1, 3- benzoxazol -6-0l (1.63g) [see Pre i 4]
in dichlor o%‘tg %/ﬁsezg 20mL), and after Sm nugpes acetic anhydri dgeﬁﬁés@%zﬁﬂ )
was added. The reaction m xture was stirred at roomtenperature for
18hours, after which tinme the solvent was renoved under reduced pressure.
The crude product was purified by colum chronat ography on silica gei
eluting with a solvent gradient of 100 : 0, changing to 40 : 10, changing
to 0 : 100, by vorumg, hexane . etnyl acgtare [0 af fPEg3: N 17.23%.

2-chl oro- 1, 3{benzoxarol - 6-yl| acetate (1.63g) as an ofl. 25" H-I\KI\/R (CDC13) |8
1 7.65 (1H, d), 7.35|(1H s)|, 7.10 (1H d), 2.B85 (3H Refation:{o} DEE.52002= VO
00/ 05231 PCT/|I1 B99/ 01227 82 Rreparati on 3¢/ Exanpl e 38| Benzvl

(2S']-1-'[6- (acetyl ofe_yl - 1.|3- benzoxazol {2- ~] - 2- pi pef PdR meethanodawi ate S 10
1S O\ NO N|O OO OO The tjitl e conmpound was prepar ag,[sb_y %@mlar nmet hod
to Preparatign 2 from (2S')-|2[ (benzyl oxy)carbonyl ] pi peri 'd?nl m (,)hl ori de
[see EP S301679AI 93D3R3] and 2-chifor o1, 3gbenzoxazol { HHNMRGE!-MOH)FE7.05
Preparation 3S]. The|crude product \was pyrified by colum chromat ography on
silica gel elluting with a saol vent gradient of 80 : 10(Idhanyi6Rp {1, 10, 6.710,
by vol une, hexane : ¢thyl acletat 0 faord benzyl
(25~-1-[6-(agetyl oxy)-1, 3benzoxa§]| - I?{/II Il- 2- pi peridi 1&%?5&@?%{]@’3% 3ag(bum
"HNWR (CDCl,)) b : 7130 (6H]| M, 5 (1H, s)){6.90 %1@,@3.4@-32@'@%%),(2'*
c~, S.05 ( I'|H d), 4.20 ( 1 H— 3$(1MH t),{2.40°( L H d), 235
(3H, s), 1.90-1.2 (SH, m. M5 : 39 ). Rotgtion 2[82)(2H+m)1860 (2H,m)). 1
met hanol ). prieparati ¢on 37 20 (jAce

~| oxy) - 1. 3- bgnzoxazol - 2-yl _]} 2- pi peri di ngcar boxvlic acirq (1Hgdy 158 LYH2 wo

0oi 0szsl (11H, m), 1.20 (6H, d).
Analysis : Found C, 64.04;
H,7.99; N, 16.16;
C,,H4,FN,O. 0.7 Methanol
requires C, 64.31; H, 8.27; N,
16.52%.

Rotation : [a], =-61.26° (c=
0.096 methanol)

MS : 402 (MH).

N




s3 PCT/1B99/01227 0O NONOOOOHNONOOOThe title conpoun8 &LEC 2002
prepared by a simlar nethod to Preparation 18 from benzyl

(2S~-1-[6-(ggetyl oxy) -1, 3-benzoxazol - 2-yl ] - 2- pi peri di necar boxyl at e ee

Pr epar ati on (i(%é%ﬁo af ford PCT/BS9/01227
(2S5~-1-[6-(acetyl oxy) -1, 3-benzoxazol - 2-yl ]5 2- pi peridi necarboxylic acid as a
white foam ' HNWR (CDA3) 8: 7.3 5( 1 H d, 7.05( 1 H s), 6.90 ( 1
H d), 495 ( 1H d, 415 ( 1 H d), 3.40 (1H t), 2.45 (1H, d), 2.30
(3H, s), 1.90-1.80 (3H, m, 1.70-1.40 (2H, m. 10 M5 : 305 (MH). Rotation
- [a]lp = -76. = 0.1 methanol ). preparation 38/ Exanple 39

2-[(2~-2_[] ~- PXRHBESY 6-Di met h~r | - 1- pi peri di n~rl]ethpl ani no carbonyl]-1 15
pi neri di ny~, ]~ 1. 3-benzoxazol -6-yl acetate 0 4 DEC 2002 WO 001 05231 OH N
ONOOOB4PCT/I899/01227 CHBHNINO\INI' OHCBOOThetltIe
conpound was SN et v Dl : vicd
(acetyl oxy)-1 ﬁogmxaa t- n m&a anide necar boxyllc aci d [see
Preparatiog 37] and

Ay O*b
B¢ " Be

The title compound was prepared by a similar method to Example 1 from (25)-1-[7-

(methoxy)carbonyl-1,3-benzoxazol-2-yl]-2-piperidinecarboxylic acid [see Preparation
10 51] and 2-[(cis)-2,6-dimethyl-1-piperidinyljethylamine [J.Med.Chem., 27(5), (1984),
684-691]. The crude product was purified by column chromatography on silica gel,
eluting with a solvent gradient of 100:0:0 changing to 99:1:0 then 80:20:10, by volume,
dichloromethane: methanol: 0.88 aqueous ammonia solution to afford (2S5)-N-2-[(cis)-
2,6-dimethyl-1-piperidinyljethyl-1-[ 7-(methoxy)carbonyl-1,3-benzoxazol-2-yl}-2-

15 piperidinecarboxamide as a white solid.

'H NMR CDCL,) &: 7.62 (1H, d), 7.50 (1H, d), 7.20 (1H,.t), 6.60 (1H, s), 4.95 (1H, s),
435 (1H, d), 3.95 (3H, t), 3.30 (3H, m), 2.72 (2H, m), 2.40 (3H, m), 1.79 (4H, m), 1.42
(3H, m), 1.30-1.05 (10H, m)

20
MS: 443.3 (MH")

Analysis: Found C, 63.40; H, 7.59; N, 12.22; C,,H,,N,0,.0.6 H,0 requires C, 63.58; H,
7.83; N, 12.36%.
25

Rotation: [a]p -90.8° (¢ = 0.124 methanol).



5 2-[(cis)-2,6-di nethyl-1-piperidinyl]ethylanine [J. Med. Chem 27(B), DEC 2002
(1984), 684-691]. The crude product was purified by col um1 chromat ogr aphy

on S|I|cag ng with a solvent gradient of 100 : O changi n to
99.4 : w%&?gﬂdy vol une, di chl oronet hape net hanol : 0. 88 E L’l’@% 97

anmoni a sol ution, to afford

2-1(2S5~-2-[(2- [(CI s) - 2, 6di net hyl - 1- pi peri di nyl ] et hyl am no) car bonyl ] - 1- pi per
idinyl]-1, 3-benzoxazol -6-yl acetate 10 as a white foam

"H- NVR(CDC 3) b: 8. 25(1 H, n),7.10(I1 H,d),6.90{IH s),6.70(1Hd), 4.80(1H m,

4.05 ( 1 H, (2Hn)330(1Ht)320300(4H bs), 2.25 (1
H d), 2.15 ((j%}%ﬁg“;a'l 80- 20 (17H, rr) 15 MS @ 443 (M—|+) Preparatlon

391 Exanpl e 402 2N (cis)-2 6- i

2-[(c~ ) -2, El!ﬂg&_*imhgémﬂbgﬁméb et hy T (o dr oy

3- benzoxazo! -2~ p! peri di necar hoxam de 20 ~ 4 DEC 2002 WO 00/0231 CH3
HNI NONONOHICOOS5 10 15 20 ss PCT/1B99/01227 CH3 HN 1 NONON O
H3C OH 2N Aque mroni a sol ution (10 nd acetone (2Qml) were added to
2-[(25~-2-[{2] -2, 6- di met hyl - 1- pi peri dijnyl JHt hyl am nd) car bonyl ] - 1- pi per
idinyl]-1, 3-be 8 I acetate (0. n 38] at OC. The
reaction m xtureywas lhen left in a refr or for 178hours, after which
time the solven;lmas oenoved undeg redu pr@ssure. T mai ni ng aqueous

| ayer was wasiéd t@ice with et hyl acetMfe, Ot he conbi ganic |layers were
then dried ove ggnesi um sul phat e and \thg sol vent renoved under reduced
pressure. The R product was purifig X col um chr omat ography on silica
gel eluting w ol vent gradi ent of\99 7/ 1.75 : 0.25 changing to 97 :
3.5 : 0.5, by weldpe, dichloronethane et hanol : 0.88 aqueous ammoni a

sol ution tg afford\(25~-N
2-[(cis)-276-di methyl - 1-pi peridinyl J et hyl -1-(6-hydroxy-1, 3benzoxazol - 2-yl ) -

2ol e OSSO 5ol ApeBteds S Lt RThag (MR g
d), 3.40 (1H, dx’ﬁ’)ethy?l 13$1b§1z89az(o?-lz nd. |£1;?ena§166%libxylﬁl acié- [5& P%e;ﬁpat{oﬁ lsla]omd 2-
1.801.10 (I7H, m. 1 (v otation : [0

met hanol ). PrKpa)- &,lﬁrd)meﬁ@'l pipgsidinyl Jethylamine [J.Med. Chcm 27(5), (1984)a 684-691].

10 The crude product was purified by column chromatography on silica gel, eluting with a

ci s)

solvent gradient of 93 : 7 : 1, by volume, dichloromethane: methanol: 0.88 aqueous
ammonia solution to afford (25)-N-2-[(cis)-2,6-dimethyl-1-piperidinyljethyl-1-[1-(5,6-
dimethyl-1,3-benzoxazol-2-yl]-2-piperidinecarboxamide as a white solid.

15 'HNMR (CDCL) 8: 7.15 (1H, 5), 7.05 (1H, s), 6.65 (1H, bs), 4.90 (1H, s), 4.20 (1H, d),
3.35 (1H, m), 3.30 (1H, m), 3.20 (1H, 1), 2.70 (2H, 1), 2.40 (3H, m), 2.30 (6H, s), 1.85-
1.55 (6H, m), 1.45 (1H, m), 1.30-1.05 (10H, m)

MS: 413.3 (MH")

20
Analysis: Found C, 68.87; H, 8.79; N, 13.35; C,,HysN,0,. 0.25H,0 requires C, 69.12;
H, 8.82; N, 13.43%

Rotation: [a] -90.42° (¢ = 0.1 methanol)
25

Examples 32-44 are also designated as certain of the Preparations which appear below.



Met hv~~, 2S1-1 S6-tlrono- 1. 3- benzoxazol - 2; v1) - 2- pi peri di necar box 0044 l@g 2002
2002 WO 001 05231 86 PCT/1B99/01227 N~O~-CH3 N~O-CH3 IO ~1 I1OO0O N --

Br 2,4,4,6-Tetrabrono- 2, 5-cycl ohexadi en-1-one (4.7g) was added to a

sol ution of YMEPHYP3{ 25~- 1- (1, 3- benzoxazol - 2-yl } - 2- pi peri di ned¥HBRYIaLe
(3.0g) [see Preparation 2] in 5 dichloronebhane (60m ) at -10C over a
period of | Ormins. The reaction m xture was then warned to roomtenperature
and diluted with dichloronethane. The organic |ayer was washed with
saturated sodi um hydrogen carbonate, then with 1N sodi um hydroxi de
solution, dried over sodium sul phate and the sol vent renoved under reduced
pressure to afford nethyl

(2S~-1-(6-bromp-1 r% b% oxazol - 2-yl ) - 2-pi peri di necar boxyl ate (3.7g) as a 10
purpl e coIourMNNR(CDCI ) 8: 7.40 ( 1 H s), 7.25 ( 1 H d),

7.20 (1 H, d)gzsg25&&t§orﬂy_<cl§ﬁ'b@n )pﬂzzegﬁli!uﬂa dﬂlor‘i’ae 3. 80 (3H, s), 3.40 ( 1 H
t), 2.40 (| H, , 1.8 H, : : 40 (I H m. 15 Pre
aratio 411Exanple 42 Methyl (2~

-1-1-,(-isobut~rl-1, 3-benzoxazol - 2- ~Lpi peri di necar boxvl at e 0 4 DEC 2002 W
O 00/ 05231 N | O ON Br H3 H3C ~~CH3 | B99/ 01227 | sobutyl boronic
acid (475n), gsi um car bonate (644ny)|and | et raI ci s triphenyl phosphi ne
pal | adi um (269ny . %Of met hyl 5
(2,5~-1-(6-brono- ecar ylate (790ng) [see
Preparati on.40] in toQuenetartrateet r ahydr of uran, 600: 46iCby vol unme, (20ml)
under nitrogen. The reaction m xture was then heated to 80C for 20 hours,
after which tine the solvent was renoved under reduced pressure and the

was. separ at ed L UBERUHCR IO UG ] T e 0RO et ERea U phie B,

the solvent r qmbﬁeahdmﬂﬁﬁbérwg%@sm ﬁ@js'f uw& adi'ié@dr‘é?%@ td4 aﬂm ooy i fied

by colum chromat ography on silica gel "el uting w a sol vent
chloride (54ml) in methanol (270ml) at 0°C. The reaction mixture was then stirred for

10 18 hours at room temperature, after which time the solvent was removed under reduced
pressure and the residue was azeotroped with toluene (3x100ml). The crude product was
purified by recrystallisation from methanol (15ml) with addition of diethyl ether to
turbidity, affording (25)-2-(methoxycarbonyl)piperidinium chloride (11.06g) as white
crystals.

15

'H-NMR (D,0) & : 3.95 (1H, d), 3.70 (3H, m), 3.40 (1H, d), 3.00 (18, t), 2.20 (1H, d),
1.80 (2H, m), 1.70-1.40 (3H, m).
Rotation : [a], =-8.40° (c = 0.1 methanol).
MS : 144 (MH").
20
Preparation 2/Examplie 32




system of 80 : 20, by volune, hexane : ethyl acetate to afford ?m 2
(2S5 )-1-(6-isobutyl 1, 3-benzoxazol -2-yl)-2-piperidinecarboxyl at gEQ ) g%
an oil. 1 S' HNW (CDC13) 8 : 7.25 ( 1 H d), 7.05 ( 1 H s), 6.9S{

d), 5.05 ( 1wWKQ00452314. 20 ( 1 H, d), 3.75 (3H, s), 3.40 (1H, t)’CTHB%OIQQ’H
d), 2.35 (1H, d), 1.90-1.80 (4H, m, 1.70-360 (1H, n), 1.40 (1H, m, 0.95
(6H, d). M5 : 317 (MH). 20 Preparation 42 87 ,(251,-1~6-1sobu

~-1, 3-benzoxazol - 2- ~) - 2- pi | aeri di necar boxvlic aci d 0 ~ c~Cc 200a WO
00105231 H3 N~O-CH3 10 ON C 88 H3 H3C 5 H3C PCT/1B99101227 OH The title
compound was prepared by a sinmlar nmethod to Preparation 3 from nethyl
(2S~-1-{6-isobutyl -1, 3-benzoxazol -2-yl)-2-pip necar boxyl ate [see
Preparation 41] and 1N aqueous |ithium hydroxide golution, to afford

-1, 3benzoxazol - 2- yI) 2- pi pexi diagcardoxylic acid as a

foam ' H NMR ( : 7.30 (1H, , 7.05 (1HY s)Y6.98HAH d), 5.05
(1H, m, 4.20 (1H, 40(;‘) t) §0220 3H Ck” 1.85 (4H, m,
1.70-1.40 {2H, & d'd)I 10 M5 © 303 ¢§ Preparation 43 tert-Bu

tvl 2-ch Ior056d|flu oro-1 H-13ben2|mda ol e 1ca~boxv|ate 15ci G o
NNNHNOFFFF

N-Ethyldiisopropylamine (6.52ml) was added to a solution of (25)-2-
(methoxycarbonyl)piperidinium chloride (3.057g) [see Preparation 1] and 2-

S chlorobenzoxazole (2.13ml) in acetonitrile (50ml). The reaction mixture was stirred at
room temperature for 18hours and then at 50°C for a further 2 hours. 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

10 chromatography on silica gel eluting with a solvent gradient of 80 : 10 : 0, changing to 0
: 100 : O, followed by 0: 95 : 5, by volume, hexane : ethyl acetate : methanol, to afford
methyl (25)-1-(1,3-benzoxazol-2-yl)-2-piperidinecarboxylate (3.18g) as a solid.

'H-NMR (CDCL,) § : 7.35 (1H, d), 7.25 (1H, d), 7.15 (1H, m), 7.00 (1H, m), 5.00 (1H,
15 d),4.20 (1H, m), 3.70 (3H, s), 3.35 (1H, 1), 2.30 (1H, d), 1.80 (3H, m), 1.60 (1H, m),

135 (1H, m).

MS : 261 (MH").




2-chloro-5,6, difluoro-1H1, 3, -benzim dazole [J. Med. Chem 1997,

811]. 0 4 DEC 2002 WO 00105231 s9 '"H NWR (d4-MeOH) b: 7.85 (1H, , 7.53
(1H, M, 1. MO0gP$23L). Preparation A 5 tert-Bu, W PCT/IB99/01227
2-chl or o- S-met h~r| - 1H 1. 3- benzi mi dazol e- 1-T/ar boxvl at e PCT/ TB99/ 01227 ca ct
0 NNH NN O The title conpound was prepared by the nmethod of Preparation
21 from 2-chloro-4 10 nmethyl -1H1, 3, -benzi m dazole [ WO, 9015058]. ' H NWR
(d4-MeOH) s: 7.74 ( 1 H d, 7.25( 1 H m, 7.16 ( 1 H d), 2.60 (3H s),
1.73 (9H, s). 15 Preparation 45 tert-Butvl 2-chloro-5-nethyl-1

H 1, 3-benzirrii | e-1-carbox, C cl o N N O H3C H3C 20 The title
conpound was pnepared by the nmethod of Preparation 21 from 2-chloro-5

met hyl -1 H 1, 3, \Qen i daxole [G B. 101593 or @Mig the title conpound
as a 1:1 mixturef r¥gioiSBpers. 0 4 dECN00O 00/ 05231 Preparation 46
PCT/ 1 B99/ 01227 'H- N d4-MeOH) b: 7.78 (1HJ mM,H7.53 (0.5H, d), 7.42
(0.5H, s), 7.1%p , 2.49 (1.5H, s), &45yN1.5H, s), .73 (9H, s).

The title conmpound was prepared by the nethod of Preparation 21 fr%na( QEC 2002
0 7
M

Aqueous lithium hydroxide solution (1N, 51ml) was added to a solution of methyl (25)-
1-(1,3-benzoxazol-2-yl)-2-piperidinecarboxylate (8.987g) {see Preparation 2] in
5 methanol (306ml) at 0°C. The reaction mixture was stirred at room temperature for

18hours, after which time the solvent was removed under reduced pressure and the
residue partitioned between ethyl acetate and water. The aqueous layer was separated
and acidified to pH 2 with 2N aqueous hydrochloric acid, the product was extracted with
ethyl acetate, dried over magnesium sulphate and the solvent removed under reduced

10  pressure to afford (25)-1-(1,3-benzoxazol-2-yl)-2-piperidinecarboxylic acid (8.17g) as a
white solid.

"H-NMR (CDCl,) 6 : 7.40 (1H, d), 7.25 (1H, m), 7.15 (1H, t), 7.00 (1H, t), 5.80 (1H,
bs), 4.95 (1H, bs), 4.15 (1H, d), 3.40 (1H, t), 2.40 (1H, d), 1.80 (3H, m), 1.60-1.40 (2H,
15 m).

Rotation : [a], =-116.2° (c = 0.1 methanol).
MS : 247 (MH").

20




5 4-FI a oro-1.3-d ihvdro-2H 1., 3-benzimd azol e-2-on a HzN NHz éongg ﬂ]ﬂz
HN NH F The title conpound was prepar ed by the nethod of Preparati

from 1, 2-di am no-3 fluorobenzene [J. O C. 1969, 34(2), 384] and

1, 1' - car bonyWRi%M¥akol e. ' H NMR (d4- MeQH) b 6.98 (1H, nm), 6. 8LTEBPY1227
(2H, ). Analysis : Found C, 54.99: H, 3.1958N, 18.19: C HSFNZO requires C
55.27; H 3.31; N, 15 18.41% Preparation 47 2-Chloro

4-fluoro-1H 1. 3-benzimdazole 0 CI H\~ NNHNH F ~ ~ F 20 The title
conpound was prepared by the method of Preparation 25 from4-fl~-1,3
di hydr o-2H 1, 3- benzi m dazol e- 2-one [see Preparation 46]. 0 4 DEC 2002 wo

00/ 0s23r 91 'H
Pre an ratio~4
2-chloro-4-flu
ci o ~NH N N N ONF -~
Preparation 21 frjom 2
Preparation 47]0

(d4-MeOH) b: 7.32 (
- But yl
. pKenzi m dazol bo~N ~a /HQT/ | B99/ 01227 ci
F The title conpojNnd preparled byOt he net hod of
hl oro-4 fl uoro-1H; 1, 3,0 ben2| m dazol e| (see

0~ >N

), 728(1H B, 7.00 (IH1).

N-methylmorpholine (0.47ml) was added to a solution of (25)-1-(1,3-benzoxazol-2-yl)-
5 2-piperidinecarboxylic acid (352.6mg) [see Preparation 3], hydroxybenzotriazole

hydrate (338.4mg), N-benzyloxycarbonyl-1,2-diaminoethane hydrochloride (499.5mg)
and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (552.7mg) in
dichloromethane (15ml). The reaction mixture was stirred at room temperature for
18hours, after which time the mixture was diluted with water and the organic layer was

10 separated, dried over magnesium sulphate and the solvent removed under reduced
pressure. The crude product was purified by coloumn chromatography on silica gel
eluting with a solvent gradient of 1 : 1, changing to 1 : 9, by volume, hexane : ethyl
acetate to afford benzy! N-[2-([(25)-1-(1,3-benzoxazol-2-yl)-2-
piperidinyljcarbonylamino)ethyl]jcarbamate (550mg) as an oil.

15
'H-NMR (CDCl,) & : 7.40-7.20 (6H, m), 7.10 (1H, t), 7.00 (2H, m), 5.20 (1H, bs), 5.00-
4,80 (3H, m), 4.20 (1H, d), 3.45 (1H, m), 3.40-3.10 (5H, m), 2.30 (1H, d), 1.80-1.50
(5H, m).
MS : 423 (MH").

20
Preparation 5
ter-Buty] (cis)-3.5-dimethyl-1-piperazinecarboxylate



H NWR (d4-MeOH) 8 7.79 ( 1 H d), 7238 ( 1 H m, 7.12 ( 1 H, ﬁe" @@02
(9H, s). Preparation 49 2-S~'an~f nethoa~l carbonyi-1, 3-benzoxazol®e'l

OH O O To 0 j.on of nethyl 2-hydroxy-3-am nobenzoat e (1.8

met hanol m@%&ig@é@?et hyl potassi um xant h\e,:ég (1.91g) and the #ﬁ@@lﬁéat ed
at reflux for 18 hours. The 20 reaction cool ed, the solvent renoved at
reduced pressure and the residue dissolved in water. To this solution was
added gl acial acetic acid and a white precipitate fornmed which was

coll ected by vacuumfiltration. The solid was washed with water and dried
to afford 2-sul fanyl -7-(net hoxy)ca;E,g 1, 3- benzoxazol e (1.59g) as a white
1

powder . 0 4 H% wo 00/ 0s23 /1B99/ 01227 ' H- NVR (d4- MeCH) 8 :
7.80 (1H, d),HN.3 2H" m, 3.95 é /ZQKCI-QM—H) 5 Preparation

SO Exanpl e 43| Ben

~25)-1-j7-,(me carbon- 1. 3- benzoxgiol -v NH- pi peridinecarbo ate SH O
\ NON~ OO~IN~-O O O O 10 2-sul fanyl - oxy) car bonyl - 1, 3- benzoxazol e
(1.00g) [see Pré&bhration 49] was added to th| yl chloride (4.9m) followed
by di net hyl formam de (0.37ml) and the m xtur ated at reflux for 10

m nutes. The m xture was cool ed and the sol vent renpoved at reduced
pressure, the residue was azeotroped twce with xylene to afford a 1 S tan
solid. This 2484 v, ( an N

et hyl di i sopr z%%/:)gns:"%gmét gpﬁ t‘yd(5 %%QAZS ﬁgglevﬁ%ifp %&5@&3%’0@3 V?a%??ér#ll diﬂnl um
chloride ( 1.t22dutydisarbdozed (%ﬁ&g)tvhﬂ addexdtand ¢herasctioh emxtueaw asctiaed atgbbmx for 7
hours. The _reaction ol ed <1e sol vent rem)ngg% reduced pressure,

and the resi dfe@paiaggm?%kﬁ Hrseifhfy? VEREY 4t e FfnaNg r shicrdrressireyndithen’ 1 M
aqueous citrig ﬁhﬂ'g %ﬂe‘égé 9&ﬁt1<§?\§1§§ &gﬁﬁ@d W@%R@zﬁ%ghéfb%t?ééﬂggg?&ﬁmde

carbonate solutio en dried over nmagnesi um

sol vent rermvm!ht&tn Thel pooeidcpwassthert extradigé neice déth prind aetatyyaise outbided agdnc
col um chrorrat ography on silica gel eluting with a solvent gradient of 5 :
1, by vol une, lay&s aieee ddedgyer magpeyun sYrhats #dfhe eefysnt removed under reduced

(25)-1-[ 7- (meflagey Q%E%%@éngc}d&t RENAHRRA DY codbdn ArhRAG iy oM Ay | ate

(0.44g) as am orange ¢
10 eluting with a solvent system of 93 : 7 : 1, by volume, dichloromethane : methano] :

0.88 aqueous ammonia solution to afford rert-butyl (cis)-3,5-dimethyl-1-

piperazinecarboxylate (6.40g) as a yellow liquid.

'H-NMR (CDCl,) & : 3.90 (2H, bs), 2.80 (2H, m), 2.30 (2H, m), 1.45 (94, s), 1.40 (1H,
15 bs), 1.05 (6H, d).
MS : 215 (MHY).

20 piperazinecarboxylate



~ 4 DEC 2002 W O 00/ 05231 93 PCT/1B99/01227 'H NVR (CDC13) b: 7. tﬂ24(0E£ H002
d, 755 ( 1 H d, 7.28 (SH m, 7.20 ( I H t), S.25 (2H, m, 5.18 (1H,
m, 4.25 (1 92 (3H, s), 3.40 (1H, m, 2.38 (1H m,

1.60 (IH, Hvo’lﬁb%ﬁ l1H m 5 M5 395.3 (Mg Accurate mmss rre'é@ﬂ@é@ﬁ%{p
C2zH23N, 05 (M—|+) requires 395.1607. Found 395.1610 Preparation 51 10

(ZSI -1-~~-1 ethoxyl carbonyl -1 3-benzoxazol -2-vl|-2-pi peridi necarboaylic
acid O\ N~ ONi - OO0 OOH---~ON-OOOThe title conmpound was
prepared in a simlar nethod to Preparation 18 from benzyl 15
(2S)-1-[7-(met hoxy) car bonyl -1, 3- benzoxazol - 2-yl ] - 2- pi peri di necar boxyl at e

[ see Preparation 50J to afford

(Z2S)-1-[7-(net hoxy)car bonyI 1, 3- benzoxazol 2 yIJ 2 pi peri di necar boxylic
acid as a brovvn gum

7,42 ,
7.20 ( 1 H t)f Potggsigm %arlioqqte 479ghwag(ad§e tola qqlut@g o,ﬂ-)‘ert gut*gl5(C(sg13| 55911me3h3§5? (1H,

T W S .

Pr epar at i ons 52dixtuta iRk etirdéd 6oy |temperature for 5m1nutes after which time N(2-
~2S~1-1-1[5. 6-di net hyl -1, 3- benzoxazol - | J- 2- perldlnecarboa~ylate 04
DEC 2002 WD odqrgggghylgphthahmMe (3.36g) was ad ed and the m1xture was stirred for a further

4hours. Sodium todide (0.1g) was added and the reaction mixture was heated to reflux
for 18hours. The mixture was then cooled and the solvent removed under reduced
pressure. The residue was partitioned between ethyl acetate and water, the organic layer
10  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 gradient of 4 : 1 : 0, changing to 0 : 95 : 5, by volume, hexane :
ethyl acetate : 0.88 aqueous ammonia solution, to afford zerr-butyl (cis)-4-[2-(1,3-dioxo-
1,3-dihydro-2H-isoindol-2-yl)ethyl}-3,5-dimethyl-1-piperazinecarboxylate (0.94g) as an
15 oil

'H-NMR (CDCl,) & : 7.85 (2H, m), 7.75 (2H, m), 3.90 (2H, m), 3.75 (2H, t), 2.95 (2H,
t), 2.70-2.50 (4H, m), 1.45 (9H, s), 1.20 (6H, d).
MS : 388 (MH").

20

25
Hydrazine hydrate (0.11ml) was added to a solution of zert-butyl (cis)-4-[2-(1,3-dioxo-
1,3-dihydro-2H-isoindol-2-yl)ethyl]-3,5-dimethyl-1-piperazinecarboxylate (0.736g) [see



PCT/1B99/ 01227 C1L ONNON ON- O5 10 The title conmpound was pr epy ngbm@
simlar nethod to Preparation 2 from 2-chloroS, G di net hyl -1, 3-benzo 0

[ see J. Med. Chem il 972), 15, 523-9] and

(2S) - 2[ (ben?P VR334 ar bonyl ] pi peri di ne [seg EP 530167 Al 93038ST/IB¥H2%r ude
product was purified by colum chromat ogr bhy on silica gel eluting with a
sol vent gradient of 100 O changing to 80 : 20, by volune, hexane : ethyl
acetate to afford benzyl

(2S)-1-[5, 6di met hyl -1, 3- benzoxazol - 2-yl ] - 2- pi peri di necar boxyl ate as a
yellow coloured solid. 'HNW (CDCL ) b: 7.25 (SH, m, 7.15 (1 H_s), 7.00
( 1 H s), 5. Frppemfionglin r5¢tbas1°§<llhm)- The resption miixtyprg wasghen sfirredeat S07C fory ) |
2.35( 1H, . (1H,

2,3 $ G 1, o Bk Oy el ol Bl ol e

(2SI - 1- [ 5. 6- Drazkiubyhrtitiodedsunneonaninl] acktatk hnd10% pitrit ddid.cnirrdaaotsilayareisd 20 O
\ NON-OOHN-.. ON-O  d 4 DEC 2002 WO 00/0523] 95 PCT/1B99/01227 _
The title conprpariedaiesibeksil pefassinmycasbonate andribe prriucioextagisd math on 18 from
Fggéy :3r ((3[2)? aéL f%rﬁhgcggh{rn%g 2%41![1}8 I]a'(’ée:%atlg,elnzzl?)éeavze(r)alzl ti%ne\é.l ’}hczco%b?neerd' ocxi'lgapn?g ﬁlrygr?;x el,réjl te
~2S)-1-[5, 6- digHEd ¥ermda emﬂéﬂgﬁﬁ%@myk&lvanperﬁweddjna&qeaa@a;skésguxeeéd as a
5 white foam " HNWR (CDCLS) 3: 7.15 ( 1 H s), 7.00 ( 1 H "s), 4.90 ( 1
H n), 4.15 ( afford exdbutyd (cig)ed-(2-amispethyl)-2, 4dimetiy)- 1 ehiperazidgabemylats) (0.3BgBs
(3H m, 1.5S %ZIH m. 10 Ms: 275.3 (MH) Biological Data 1 S To illustrate
t he FKBP-i nhi Bi®!'i ng nature of the substances of the invention, the
conpounds of Exanples 3, 11, 12, 17, 18, 19, 27 and 31 were tested as
outlined above vs. FKBP-12 and/or FKBP-52. [Cso and K;.BpP val ues below 1
p, M were olselHAGVIR (CDCI,) 8 : 3.80 (2H, bs), 2.80 (4H, m), 2.60 (4H, m), 1.85 (2H, m), 1.45 (9H,

s), 1.10 (6H, d).

MS : 258 (MH").
eparation 8/Example 33 .
15 ftert-Bu cis)-4-[2-([(25)-1-(1,3-ben 0}-2-y])=2-

20 The title compound was prepared by a similar method to Preparation 4 from (25)-1-(1,3-
benzoxazol-2-yl)-2-piperidinecarboxylic acid [see Preparation 3] and tert-buty! (cis)-4-
(2-aminoethyl)-3,5-dimethyl-1-piperazinecarboxylate [see Preparation 7]. The crude
product was purified by column chromatography on silica gel eluting with a solvent
gradient of 4 : 1: 0 changing to 93 : 7 : 1, by volume, dichloromethane : methanol : 0.88

25 aqueous ammonia solution in 1% increments to afford tert-butyl (cis)-4-[2-([(25)-1-(1,3-



0 4 DEC 2002 WO 00/05231 PCT/ 1B99/ A 227 96 CLAIMS 1. A conpourfddiEg
formula (1): DGA\VE~ NX ~\N (1) RL 5 R4 or a pharmaceutically accepta Ie
salt, or so either entity, wherein: Xis O S, NH or N yl);
10 R, R~ B@ﬁé%&f%‘h are each independentl%\lH OH, OocOo(C, _6 af &941999/01227 '
C02(C,.~ alkyl), CONH2, CONH(C, 6 al kyl), (C, 6 alkyl)Z, halo, C3_,

cycl oal kyl, C3.7 cycloal kyl oxy, Cz~ al kenyl, aryl', C, 6 allcyl optionally
substituted by one or nore substituents selected fromhalo and C3_,

cycloal kyl, and C, _6 al koxy opti onal Iy substituted by one or nore 15

substituents eI ecte and C. . .cC yl.; I S unbranched C3_s
al kyl ene opti ﬂ‘&PW°§8 ??%plﬁeg “W°Hﬁ°fe>8¢mpi“§£@?§§éf“ﬁ@ﬂ’3? oups; DisOorS;
20 _Eis O l?@ ePbineMNrboxylaghkid dij.or CR'R ~; 0 4 DEC 2002 WO 00/ 05231
PCT/ 1 B99/ 0~227°97 Gis C . ,4 alkyl or Cz_, 4 aikenyl, each of which is

optionally substituted by one or nore substltuents |ndependently selected

ol ther each | HRPRAERA S 80 G goar- @5 H?ﬂq? D a1 o OEha: 680 Hhm
Wi th the nistrgge ggfﬁ‘é%p‘@kﬁb d?*se’/s t3a£0h§go 3%{%)@73 (@ﬁ”@,ﬁz;{sfgg v rom

het erocyclic r cgnt’al ni g ‘andt he ero

NR , O and S( a))m 8GN bONSHG m)41.4 D(IH, 3] e @, At er ocyclic ring is optionally
substi t ut ed bgd up to substl tuents 10 independently selected fromC, 6

al kyl and C, , is H C .6 alkyl, CZ 6 al kenyl, CORE, SOZRB,
CONROR , COZRB or SOZNR9R' ; RBis C3.~ cycI oal kyl, C2_6 al kenyl, aryl', or
C,_6 alkyl optionally substituted by C,_, 15 cycloalkyl or aryl'; RO and R
are each indepeggigatiby oH, Cz. 6 al kenyl, C,_, cycloalkyl, or C _6 alkyl

10 2-[(2- oxv-1-methvlethyllaminol-1-propano

H
NH, H,C N CH,
HO OH

OH

Platinum dioxide (40mg) was added to a solution of dl-2-amino-1-propanol (6.4ml) and
15 hydroxyacetone (7.0g) in methanol (75ml) over 3A molecular sieves. The reaction
mixture was hydrogenated at 60psi. for 18hours, after which time the catalyst was
filtered off and the solvent removed under reduced pressure. The crude product was
purified by distillation, b.pt. 94°C @ 0.2mbar to afford 2-[(2-hydroxy-1-
methylethyl)amino]-1-propanol (3.66g) as a yellow oil.
20
H-NMR (CDCl,) $ : 3.60 (2H, m), 3.30 (2H, m), 2.90 (2H, m), 2.40 (3H, bs), 1.10 (3H,
d), 1.05 (3H, d).

Preparation 10
25 3,5-Dimethvl-1.4-oxazinan-4-i hloride



optionally substituted by C3.T cycloalkyl or aryl; 20 R' and R zﬂalr @E@a@ﬂﬂz
i ndependently H, aryl, Cz_$ alkenyl or C _8 allryl, wherein said .

al kenyl and kyI groups are optionally substi t ut ed by aqn

substi tuentg&%g’é%éndently sel ected fromhalo, NO2, C _6 al k)}’ %/1%59/(@?27

al kenyl, cycloalk, OH C _6 al koxy, C2_6 alkenyloxy, phenyl oxy, benzyl oxy,
NH2, aryl and het; 25 pis 0,1 or 2; wherein "aryl" neans phenyl or

napht hyl , each of which is optionally substituted by up to 3 substituents

i ndependently selected fromC,~ allcyl optionally substituted by one or
nore halo or C3_7 cygloal kyl groups, Cz_6 al kenyl, C-_6 alkoxy, C2_6

al kenyl oxy, OH.chal 30.¥Q=, phenyl oxy.cben ony}Iphen and NHS; 0 4
o~c z00z V1' O 0015231 YPCT/1 BYY/ /01227 98 " ryl’ neanéi %en napht hyl or
benzyl, each of ich ils optionally substitiutedjby 1 or 2 substituents

i ndependent |y ggtected frem C, _6 al kyl optio |y substituted by one or
nore halo or C3_, cycloal kyl groups, C, ~ al koxy and halo; 5 "cycloalk" is
C3_% cycloal kyl optionally substituted by up to 3 substituents

i ndependent |y sel ected from CZ_6 al kenyl, C, .6 al koxy, C,.6 al kenyl oxy, CH,

hal 0, and C, . Eorgderirptedsuipbvrg wdézjé@ﬂ)uwa;taéélem 2df&h Oﬁbﬂénﬁﬁ}é}ﬂ@h}’l inohet "

nmeans a S- or,6-nmenb no bicyclic 10
het er ocycl e cM{%ﬁaﬁPﬁ{j-‘%gyg“e%f’ﬁ%’ta&a(rﬁ%? j)arrtgo (lcr\{‘9 thpré%‘ééﬁ?‘lrg%"?@‘r 158412 135 O N
and S, whi gh igs tihiherRt ky/reBuR ahi hﬁ&@ﬂfobmws udou Pofksiti B xide solution
i ndependently selected fromC, _6 al kyl tionally substituted by one or

more hal o or @lglm@hnbaatmywagmdemt e@ndk@mxturcamsamemngte wag fegmed
al kenyl oxy, al o, h |..0X benzyl ox th the

provi so t hat fvﬁbclﬂc%?'?pr(?ﬁw&éq@yﬁggauﬁg%ﬂ?ﬁva% %{gev%}lgpgs ’ZVF%’ %gxmoﬁquSLEr ol i ne.
2. A subst ancqaaEsey WeRGhdnodtiihéd andWaRti Sddwith BBl dgudus eroéhloﬁe &tx@ﬁ)t;ﬁme
according to any previous claimwherein at | east two of and
20 are H 4. aAndthbsraiercemavasiundienteducedprgssprede afford 3¢3- élmntlmdﬂewmﬂan%s H
hal o or CO2(C, 6 ﬁalggl%g 5 subst 1ce according to any previous claim
wher ei n RJY s R chiQrige (1:878) a3 DIVERFRSRIS: o5 ¢ -~ cycl oal kyl oxy, C~_6

al kenyl, C, .6 alkyl optionally substltut ed by one or nore substituents
sel ected fromhal o and C3 , cycloalkyl, or C _6 al koxy optionally

substi t ut ed bdeMRdrdG-ﬂaMSO)s&bQISDt(ﬂHnbsé 38 @&, 643.50-3rd5f BHom), 351 B3 m),

cycloalkyl. . (3H, d), 1.20 (3H, d).

15 Preparati

H
H,C N.__CH,
\[ j/ HCl
o}

20 The title compound was prepared by a similar method to Preparation 6 from 3,5-
dimethyl-1,4-oxazinan-4-ium chloride [see Preparation 10] and N(2-bromoethyl)
phthalimide. The crude product was purified by column chromatography on silica gel
eluting with a solvent system of 8 : 1, by volume, hexane : ethyl acetate to afford 2-[2-

(3,5-dimethylmorpholino)ethyl]-1H-isoindole-1,3(2H)-dione (455mg) as an oil.



6. A substance according to any previous claimwherein R is H, Dﬁ' 0, '
cycl oal kyl, 30 C3_, cycloal kyloxy, C, .6 alkenyl, C .6 al kyl opti ﬁl D@E 2002
substituted ‘Ry one_or nore 0 4 DEC 2002 WD 00/05231 99 PCT/ 1B99/ 01227
subst it uent s"<XY¥PHd from hal o and C3_~ c%lfl oal kyl, or C,_6 AFTEB3P1227
optionally substituted by one or nore substituents selected fromfluoro and
C3_~ cycloalkyl. 7. A substance according to any previous claimwherein X
is Oor NH and RZ and R are 5 each independently H, halo or CF3. 8. A
substance according to any previous claimwherein R" is H, halo or C _6

al kyl . 9. A substance according to any previous claimwherein Ais
unbranched C3_5 al kylene. 10 10. A substance according to any previous

cl ai m wherein [ : ' revi | ai
wherein £ s NGB G s By o T BB e
Gis C _, 4 al k@aH,on), £80 (11l ke nyb,(6Hamh of which is nono- or disubstituted
by substituents independently selected fiomhet, aryl, cycloalk or NRSRb.
13. A subst ancMSci88 to any previous clai mwherein the conpound has

t he 20 stergochem’ stry shown in formula (TB) below R fl GA ~E~ N WX ~N

(1B) Ra 4 DEC 2002 WO 00l 05231 PCT/1B99/01227 100 14. A substance
according to a%gw claimwherein R is Hor CO-CH3. S 15. A
substance according to any one of clains 1 to 6 and 8 to 14 wherein RZ is
H, hal o, 2-(3.5-Dimethvimorpholino)ethylamine

o CH,
CH, '/LN/\/NI-Iz
()\N/\/N — O\/kCH
o\/k 0 3
CH,

The title compound was prepared by a similar method to Preparation 7 from 2-[2-(3,5-

10

dimethylmorpholino)ethyl]-1 H-isoindole-1,3(2H)-dione [see Preparation 11] and
hydrazine hydrate, to afford 2-(3,5-dimethylmorpholino)ethylamine as a white solid.

15 'H-NMR (CDCL,) & : 3.65 (2H, d), 3.40 (2H, m), 2.90-2.50 (8H, m), 1.00 (6H, m).

MS : 159 (MH").
Preparati 3
-1-(tert- carb -2-piperidinecarboxvlic acid
20
OH
Yo
OH —_
(o)
HN l 0)\0

o l
L tartrate CH’ CH,



C,_6 alkyl optionally substituted by one or nore substituents s<ﬂl c[iﬂgzg ?m
hal o and C3,, cycloalkyl, or C .6 al koxy optionally substituted b

nore C3_~ ¢ | groups. 10 16. A substance according to e_of
clainms 1 tox’@ané% to 14 wherein R3 is Hgshalo, C _6 alkyl BEMB%Z(W%
substituted by one or nore substituents selected fromhalo and C3_,

cycloal kyl, or C, _6 al koxy optionally substituted by one or nore C3.,

cycl oal kyl groups. 17. A substance according to any previous clai mwherein
R4 is Hor CH,. 15 18. A substance according to any previous clai mwherein
Ais (CH2)4. 19. A substance according to any previous claimwherein Gis
C2~, al kyl or CZ~ al kenyl, each of which is termnally nonosubstituted by

NRSR6. 20 20. @Sﬁprlpsﬁaﬂeemamhdblﬂ@-rammwsmg@[sraé Wib-i-196/11 1 85} WasedishoBreliO
19, wherein R2 is H_ halo, C ~ alkyl optionally substituted by one or nore

hal o, or C . ~uawmg200m1) The EgBEnR IR QI to §°Gend dridusfidicaionsie 1 to 6

d 8 to 20, £ L | bstit
one or ot e’ hafs bgioran GOkl duadi Tyl M s E RBHnl rFAISZHAS G o1
cl ai m wher &9 n oGerd sSpetdd of 20 Iﬁﬁhut@sr Therelctnkfittire waastiredfat WA &t 118 ah®hghaal | y

substituted by NRSR6, where RS and R6 are either each independently H or
C, 6 al kyl, 3@own temmpsratutedor 1bgusHEe solyeniowss thew removerbumder redyesd pressure: o

whi ch th t h nh I t
ot her hot or andeae iy i ats® iaedns wierlel g Rt BikBed b Wk o5 231
PCT/ 1 B99/ 0122771 ddddn1p Athe Whhohls ralyagxds%cmmedqsw z'o whm qurfeeﬁk arhc%& o3

substituents |ndependently sel écted fromC al koxy, and
wherein R i s (F)0ng) andsthalpkgdugt \muwemeﬁ’yl aczme (Axﬂﬂnslb a‘rixeeombumddl ng to

any one of _clains, t06an to 22 wherei

ot " Crpci e eyeds Weks e v BeRgEaREIy Sulbkele AL 5 SP UL A R U TBUE any
one of cl ai ms gy fredditle B diford s*{w fefi PhedRychrd dide C, Hs,
CH, CH(CHB) z, é@ 4 frefile OCH(C% Nt By Ryeibolin) Fpineriaiibearbiny #gﬁ'?‘g any
previ ous cl ai riNbEy)esa whitesolid’Hz) MR5R6, where mis 2, 3 or 4, and RS and
R6 are either each both H or are taken together to form with the ni trogen
atom to which they are attached, a 6-nenbered ring optionally containing

anot her hetero {8n i 1

directly att ac %5@%%2%@& %@ 4'\/\% %& cﬁgst éeér) H1r’n‘%)| gtd@%éﬁ I-?ect ed
from NH, NCIEIJ-’BOS d‘ﬂBHﬂm) 1L60 KEDMCHRCH O, dyyr1.1Q (18K eh)whi ch ring is optionally
substituted by up to 2 CH3 substituents on the ring atons adjacent to the
ring nitrogen directly attached to the (CHz) m noiety. 26. A substance

according to Patbhqys claimwherein Rz is H F d, Br, | or CF3. 20
27. A substan g to any prevr ous cl ai mwherer n R3 is H F Cl, Br,
hah 3 ' ]

| or CF3. 28. by { 8 a Rty o p
( CHZ) ZNRSRS, vvhere RS and R6 are both H or are t aken toget her taken
together to fddRsridineearbegylaes r ogen atomto 25 which they are attached, a

6- menber ed 6' ng optionally containing another hetero-noiety at the

4-posi tion reI ative to the ring nitrogen directly attached to the (CH)m
noi ety, which h ro-nmoiety is selecte om NH, NCOCH,, INCH,,
NCONHCH(CH, )2 ¢r O] and which ring isfoptipnally substit d by up to 2 CH3
substituents o [ ' t Nﬁwtr en directly
attached to the N

0 - 0
o)\ o)\o CH,
CH;—CH, CH3+— CH,
CH, CH,

The title compound was prepared by a similar method to Preparation 4 from (25)-1-(tert
butoxycarbony!)-2-piperidinecarboxylic acid {see Preparation 13] and 2-[(cis)-2,6-
25 dimethyl-1-piperidinyljethylamine {J. Med. Chem., 27; 5, (1984), 684-691]. The crude

product was purified by column chromatography on silica gel eluting with a solvent



30 0 4 DEC 2002 WO 00/ 05231 PCT/1B99101227 102 29. A substanceq caagdz@?
to any previous claimwherein Gis (CH2), NRSR6, where NRSR6 is p ge rdi TO,
norpholino,“pi(Perazi no, CHL NCll~ 5 10 15 20 CHL NCH or O where R' is H,
COCH3, CHB, 085f#HicH( CH3) 2. CHI N CH3 NR"%SO. A subst ance acRorHoNEI2D
claim1l wherein the substiiuents X, A D, , R~, R and R' have the
val ues found in the Exanples, and the stereochem stry is as defined in
claim13. 31. A substance according to claim1l which is selected fromthe
conmpounds of the Exarrpl es and their salts and sol vates. 32 A substance

according to cl ', IS, . egl e mthe

10, 11, 12 16% %‘fmt scsdq hﬁ-ﬁglﬁ% gb iciRpetag ?t%’°§xa'§° at es
33. A phar ”Bcﬁdrlldoﬁélhmﬁ{bﬂ%%hﬁlbﬂmmml%hﬂ@teﬁwﬁt@b@ﬁﬂ&@@e%ﬁ@ﬂ disng.- [(21 any
previous claim together with a phar maceuti cal |y accept abl e "exci pi ent,

di l uent or caf(cisp,6- diptqtlmhdmlgemillrs@]e&mhalamn)qag:oanﬂtlhypemd;mc@momdme@sagent
34. A substance or conposition according to any previous claimfor use as a
medi cament . 38" The use of a substance according to any one of claims 1 to
32, withouts proviso, for 25 the manufacriire of a nedicanent for the

t r eat ment of neur onal degenerati on. 0 4 DEC 2002 N O 00/05231

PCT/ | B99/ 012271{1@!&R’3(10:DG]§1)&8 LﬁS@(dH as)sukSQt(chm),aémdr(m{n@ 8.60 421y, m))&.80f(3H,

claims 1 to 32, wt oVi conmpasition thereof, for the
manuf act ure offa2 ﬁ@(ﬂ?léa‘ﬁ'gﬁt-”of(éﬁ ftnPrel H-6n8t2 O B 16k &) regeneration and

out gr owt h. MS : 368 (MH").

10 Preparation 15

15 The title compound was prepared by a similar method to Example 8 from rert-butyl
(25)-2-[(2-[(cis)-2,6-dimethyl-1-piperidinyl]ethylamino)carbonyi}-1-
piperidinecarboxylate [see Preparation 14] and trifluoroacetic acid, to afford (25)-N-2-
[(cis)-2,6-dimethyl-1-piperidinyl]ethyl-2-piperidinecarboxamide as a gum.

20 'H-NMR (CDCl,) & : 3.40 (2H, bs), 3.25 (1H, d), 3.10 (1H, d), 2.90 (3H, bs), 2.70 (2H,
t), 2.00 (1H, d), 1.80 (1H, s), 1.75 (1H, s), 1.60 (3H, bs), 1.60-1.50 (6H, m), 1.25 (6H,
d).
Rotation : [a], = -13.1° (c = 0.3 methanol).

25 Preparation 16



37. The use of a substance according to any one of clains 1 to 3%] mﬁé€0ﬂm
provi so, for the manufacture of a nedi canent for the treatnent of ﬁ 2
neurologicag, i e or disorder such as a neurodegenerative i 8.
The use as éﬂpﬁggﬁin cl ai m 37 where the ®B&urol ogi cal diseasgqg?%g?@%ygef
is selected Z 0 fromthe group consisting of senile denentia (Al zheinmer's
di sease) and ot her denentias, anyotrophic lateral sclerosis and other forns
of notor neuron di sease, Parkinson's disease, Huntington's disease,
neur ol ogi cal deficits associated with stroke, all forns of degenerative

di sease af f ecydrAButYIQ-EiR6YorB{triflioghdtAISN2-1,0 ey Qlnsid 848 6-3 £ B
cerebel | ar-brai nstem atrophi es, syndrones of progressive ataxias), all
forms of rnuscul ar 15 dystrophy, progressive nuscul ar atrophies, progressive
bul bar nuscul ar atépphy, physi cal or traunatizizanage to the central or

peri pheral nervousjsystem (e.g. spinal cord), FRerni#&ked, gyptured or
prol apsed i nterverkebrae di sc syndrones, cervigsal spondy}08is, plexus
di sorders, thord&ic dtlet syndromes, all fdins Df p LﬁE

(both di abetic and
neural gia, Bell"

eral neuropat hy
on- di abetic), trigem nal \neu algia,gggﬁ$§opharyngeal 20
sy, all forns of auto-i} R rel at di sease resulting
i n damage of the (ral or peripheral nerva stem (e.g. nultiple
sclerosis, nyastheni“a gravis, CGuillain-Barre )syAdrone), AIDS rel ated

di sorders of Hhﬁ nervous system dapsone tjeks, bul bar and retrobul bar
affections of t3he optic nerve (e.g, retinopathies and retrobul bar

neuritis), hearing disorders such as tinnitus, and prion diseases. 25 39.
The use as defined in claim38 where the neurol ogi cal di sease or disorder

is senile demmitea-vhfyidibeboite (S93thgpasalided o ¥liRh oferBarba. anyot rophic
| ateral sclerosis or another formof notor neuron di sease, Parkinson's

di sease, Hunt i(nftusromethylyéHsle3-bepzimaidazale (i00me) thee IR P12306846 A2:20d32¢iinh
stroke, physical, or .traumati.c. 1o {. ntral 30 or r.pher al
nervous syst er?\cftgm&?leégrf’ﬁgﬂndgggg@%“ﬁﬁﬁ%ﬁeefglmgﬂev{ﬁs eéltat%?g‘ie#'t% ﬁ%“}‘;%a? abetic
or non- di abet irgiknréWat btk 151 (MiASES atQborD tERFETAtREE, SR WHIEK tifdGhe tvent was

tinnitus. 0 4 DEC 2002 104 40. A process for the preparation of a
cofipound of t rembuedmridar feyced pressuyse amdithe sesidue purifiediby eqltumipl chrogwdtogrephy on
sol vat e thereof,. as fi.ned.in glaim 1. whi 5 C rises,re 7on.of a
conpound o%t ilica gehelpting Vit af‘ﬁ?‘fiﬂt %%W\é@?'g&%ios‘g%gg ?ch§ e@f’tbé' VO™ Sher e
appropriate) hkow Wiy Gcetdte, i® 5% insbmbhits; 1o @fBid¥t budl 2NHGIE)5- Where " APG'
is an am no-protecting group which can be readily renoved to give the

cor r espondi ng (Mflwoompethylh ! Hahdtbenzimglazoledidadisikplate(@V8meg) asmd giny, asadh: las Cl1,
Br, I, SH SCH3 SOZ?HS . S02CF3, OSQZCH3 or OSOzCF3, with a conpound of
formula (I11) MXUIEOIJEBlOiOReE. o 1 (1| 1) R (R) (I1A) where unless

speci fied otherw se, the substituents are as defined in claiml1l. R4 10 41.
A process for the preparation of a conpound of the fornula (1) or a

phar maceut il al 'HyNMR ¢@DEL) &: §251(0.6H, s)oB0a(@SHhd), 286 (ASHgeX, 7186d0i5H, d), i6h 1

where X is O or_S, | S nd Eis O S) NHor N{C1_6 al kyl), which
conpri ses reacélﬁoﬁ)’gféoa(ggoﬁpound of the fornmula 15 0 4 DEC 2002 105

20



OR Lz (n') 4 where Xis Oor S, and Lz is a suitable |eaving gjgugﬁéu@
as azide, nesylate) tosylate, 04, d, Br, |, etc., including wh Z
noiety is aygy @geactlvated ester, V\nthaSConpound of fOE’E]l’ &%H

or salt thereo A process for the prepgarati on of a conpound of9
formula (1) or a pharmaceutically acceptable salt or solvate thereof as
defined in claiml where X is NH which conprises reaction of a conpound of

fornula (1VA) or (IVB) R Lz ;4 Rl Lz n (IVB) 10 (IVA) R R 0 4 DEC
2002 106 where XZ is N APG where LZ is a sui tabl e | eavi ng group such as
azi de, nesylate, tosylate, OH O, Br, I, etc.

noiety is a suitable activated 5 ester wth a conpound of fo

formula (1) or har maceutically acceptabl e salty ate” th
defined in clafm Mwhere E i $CRS R12 conpri sing eactli on of a conpound of
the formula (1\V), (jl VA .or VB) las defined in ¢ ms U1 and 42, with an
organonetal lic C N 2 Or the preparation of a
conmpound of the lgor | a (I) or a pharmaceuti cal I)y—dcceptable salt or

sol vate thereof as,de®ined in claim1 where Di vhi ch conprises reaction
of a correspondi ngl'i onpound of fornmula (I) whers s O~5 with a sul phur
nucl eophil e. 45. A process for the preparati on of—=a conpound of the formula
(I') or a CH,

The title compound was prepared by a similar method to Preparation 2 from 2-chloro-5-
methyl-1,3-benzoxazole [see J.Med.Chem, 1988, 31, 1719-1728] and (2.5)-2-

5 [(benzyloxy)carbonyllpiperidinium chloride [see EP 530167 A1 930303]. The crude
product was purified by column chromatography on silica gel eluting with a solvent
gradient of 90 : 10 changing to 70 : 30, by volume, hexane : ethyl acetate to afford
benzyl (25)-1-(5-methyl-1,3-benzoxazol-2-yl)-2-piperidinecarboxylate as an oil.

10 'H-NMR (CDC,) 5 : 7.30 (SH, m), 7.20 (1H, s), 7.15 (1H, d), 6.85 (1H, d), 5.25 (2H,
d), 5.10 (1H, d), 4.20 (1H, d), 3.40 (1H, 1), 2.40 (3H, s), 2.35 (1H, s), 1.90-1.60 (4H, m),
1.40-1.20 (1H, m).

MS : 351 (MH").




pharmaceutically acceptable salt or solvate thereof as defined i[hlpcm@ na08?
whi ch conprises reaction of a conmpound of fornula (V) with a conpound of
formula (V1) 4 OL 20 (V) (VI) wherein L3 is a suitable | eavin roup
such as d ,x@fﬁ;’%’%]l. ~G 46. A conpound of cfornmula (1V) as dé’iCiTﬁgawf?lﬁ clai m
41, or salt thereof. 25 0 4 ~~:~ 200z 107 47. A conpound of formula
(I'VA) or (I'VB) as defined in claim42, or salt thereof. 48. An conpound of
formula (I1VC) or (ND): R (I1VC 5 or salt thereof. O Ra 49. A conpound of
formula (MI1) or (MII1): DGA~E~ NOR (VIl) 10 R®" NO (1VD) R

CH

Benzyl (25)-1-(5-methyl-1,3-benzoxazol-2-yl)-2-piperidinecarboxylate (0.19g) [see
Preparation 17] was dissolved in ethanol (5Sml) and 10% palladium on carbon (0.05g)
5 was added. The reaction mixture was hydrogenated at 15psi for 3hours at room
temperature, after which time 10% palladium on carbon (25mg) was added and the
mixture was hydrogenated for a further 1hr, the catalyst was then filtered off through a
plug of arabocel and washed with ethanol. The solvent was removed under reduced
pressure to afford (25)-1-(5-methyl-1,3-benzoxazol-2-yl)-2-piperidinecarboxylic acid
10 (0.14g) as a solid.

'H-NMR (CDCl,) & : 8.05 (1H, bs), 7.20 (1H, s), 7.10 (1H, d), 6.80 (1H, d), 4.90 (1H,
d), 4.20 (1H, d), 3.40 (1H, t), 2.40 (1H, m), 2.35 (3H, s), 1.80 (3H, m), 1.60-1.40 (2H,
m).

15 MS:261 (MH").

20



(M11) R /GE R4 wherein the substituents are as defined in cIdlﬁ;BgFoﬂmg
salt thereof. .Aln. A{ E AFAI.Alh . AnL. A% A A . Al. r.AF. An
ALY AT AU.A3.A . A AlT.AY, AY{F A. AF. AY. AY(. A % A3 A7
LA AYA% AU. A AWO(AFV% A AF. A A A2 .A3 e Al Esf\. AL. AU. AL AY. AF[ . AF’é\I\ﬁ?@Wé{Z(w ’
.A3. A Al Yy. AF3. AYr. A Aal . A(FAAEA A(3A3EA AFe. AY. Al h. Al
A{3.A{FL.AI[ .AA33.AF. Al.Al .AF. AE Al.AU. AF. Alh3. Alle.A A .A
CAFN. AA. AYI A A AA . AE. AAl | A{I A . A Ay5. ASAr$: @un6”\ 45 67°C
\\(\# #. <8XpX| <><xX| | ><XXX<>><IX<K<>><BXXX<>?22<?X| XX| <<?>?<>| | XPXXX<PXX<<<?
IXXXXXSSXSXBISSSISXSXXXX <KX B> | X[ X| | <<<<<] <xX]| >>X>X><~>>X<X8XX| >>| <|

3————>

(#. #. 2> xxxx<><| [ix><]| l~>35/<>99>>||<<>~ ? uX|>~>|~x|xx<<>~~>?<<||Xx<>|~>?>
>>>| X| X| <~>| | ><<3] | 72X >>>| >~ | <<??7>| > | ?|~<|>~>|>>|>XX<Xp||XX>8><O?>??
~| ?<| xx| ?>>>] 2| | <>HQ)>| >~ >| | | <?>?| ] | X
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15
1,1’-Carbonyldiimidazole (13.6g) was added to a solution of 2-amino-4-
iodophenylamine (13.2g) [see Makromol. Chem. (1993), 194(3), 859-868] in
tetrahydrofuran (100ml). The reaction mixture was stirred for 18hours at room
temperature, after which time the solvent was removed under reduced pressure, and the

20 residue partitioned between 1IN aqueous sodium hydroxide and diethyl ether. The
aqueous was acidified with concentrated aqueous hydrochloric acid, and the resuiting
white precipitate filtered off and washed with water to afford 5-iodo-1,3-dihydro-2H-

1,3-benzimidazol-2-one (14.0g) as a white solid.

25 'H-NMR (d*-DMS0) & : 10.70 (1H, s), 10.65 (1H, s), 7.25 (1H, d), 7.20 (1H, s), 6.75
(1H, d).
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Preparation 25
2-Chloro-6-iodo-1 H-1.3-benzimidazole

X X

HN NH N
I

5-Iodo-1,3-dihydro-2H-1,3-benzimidazol-2-one (7g) [see Preparation 24] was added to a

NH

[

10  solution of phosphoryl chloride (135ml). The reaction mixture was then heated to 120°C
and stirred for 2hours, after which time the phosphoryl chloride was removed under
reduced pressure and the residue diluted with water. The residual aqueous solution was
neutralised with aqueous potassium hydrogen carbonate solution and the product
extracted with 90 : 10, by volume, dichloromethane : methanol, dried over magnesium

15 sulphate and the solvent removed under reduced pressure to afford 2-chloro-6-iodo-1H-

1,3-benzimidazole (3.68g) as a white solid.

"H-NMR (d,-MeOH) 3 : 7.90 (1H, s), 7.60 (1H, d), 7.35 (1H, d).
MS : 279 (MH").

20
Preparation 26
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The title compound was prepared by a similar method to Preparation 21 from 2-chloro-
6-iodo-1H-1,3-benzimidazole [see Preparation 25]. The crude product was purified by

5 column chromatography on silica gel eluting with a solvent system of 95 : 5, by volume,
hexane : ethyl acetate to afford zers-butyl 2-chloro-6-iodo-1H-1,3-benzimidazole-1-

carboxylate as a white solid, as a 1 : 1 mixture of regioisomers.

'H-NMR (d,-MeOH) & : 8.35 (0.5H, s), 7.95 (0.5H, s), 7.75 (1.5H, m), 7.40 (0.5H, d),
10 1.75 (9H, s).

MS : 379 (MH").
Preparation 27
tert- 2.5,6-trichloro-1H-1,3-benzimidazole-1-carboxvlate
15
N NH N N 0
kCHa
Cl Cl Cl Cl

The title compound was prepared by a similar method to Preparation 21 from 2,5,6-
20 trichloro-1H-1,3-benzimidazole [see J. Med. Chem. (1995), 4098]. The crude product

was purified by column chromatography on silica gel eluting with a solvent gradient of _
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Preparation 28/Example 36

HCI

10 Cl

The title compound was prepared by a similar method to Preparation 2 from (25)-2-
[(benzyloxy)carbonyl]piperidinium chloride [see EP 530167 A1 930303] and 2,5-
dichloro-1,3-benzoxazole [see J.O.C. (1996), 61(10), 3289-3297].The crude product was
15 purified by column chromatography on silica gel eluting with a solvent system of 95 : 5,
by volume, hexane : ethyl acetate to afford benzyl (25)-1-(5-chloro-1,3-benzoxazol-2-

yh)-2-piperidinecarboxylate as an oil.

'H-NMR (CDCL,) & : 7.30 (6H, m), 7.15 (1H, d), 7.00 (1H, d), 5.30-5.15 (2H, m), 5.05
20 (1H, d), 4.20 (1H, d), 3.40 (1H, 1), 2.40 (1H, d), 1.90-1.50 (3H, m), 1.40-1.20 (2H, m).
MS : 371 (MH").
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Preparation 29

Cl Cl
5

The title compound was prepared by a similar method to Preparation 3 from benzyl
(28)-1-(5-chloro-1,3-benzoxazol-2-yl)-2-piperidinecarboxylate [see Preparation 28] and
IN aqueous lithium hydroxide solution to afford (25)-1-(5-chloro-1,3-benzoxazol-2-yl)-
2-piperidinecarboxylic acid as an oil.

10
'"H-NMR (CDCl,) & : 8.70 (1H, bs), 7.40 (1H, m), 7.15 (1H, d), 7.00 (1H, d), 5.00 (1H,
m), 4.20 (1H, m), 3.40 (1H, t), 2.40 (1H, m), 1.80 (2H, d), 1.60 (1H, m), 1.50 (1H, m),
1.30 (1H, m).
MS : 281 (MH").

15

eparation 3 ample 37
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3
The title compound was prepared by a similar method to Preparation 2 from (25)-2-
[(benzyloxy)carbonyl]piperidinium chloride [see EP 530167 A1 930303} and 2-chloro-
5-trifluoromethyl)-1,3-benzoxazole [see J.Med. Chem. (1988), 31, 1719-1728]. The

5 crude product was purified by column chromatography on silica gel eluting with a
solvent gradient of 98 : 2 changing to 90 : 10, by volume, hexane : ethyl acetate to
afford benzyl (25)-1-[5-(trifluoromethyl)-1,3-benzoxazol-2-yl1}-2-piperidinecarboxylate

as an oil.

10 'H-NMR (CDCL,) 8 : 7.60 (1H, s), 7.30 (7H, m), 5.20 (2H, m), 5.15 (1H, d), 4.20 (1H,
d), 3.40 (1H, 1), 2.40 (1H, d), 1.90-1.30 (SH, m).
MS : 405 (ME).

Preparation 31

15

CF, CF,
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15 The title compound was prepared by a similar method to Preparation 21 from 2-
chlorobenzimidazole and di-t-butyl dicarbonate. The crude product was purified by
column chromatography on silica gel eluting with a solvent gradient of 100 : O changing
to 90 : 10, by volume, hexane : ethyl acetate to afford rers-butyl 2-chloro-1H-
benzimidazole-1-carboxylate as an oil.

20
'H-NMR (CDCl,) & : 7.95 (1H, m), 7.65 (1H, m), 7.35 (2H, m), 1.75 (9H, s).

r tion 33
-Sulfanvl-1.3-benzoxazol-6-ol

25
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Ground potassium hydroxide (3.13g) was added to a solution of 2,4-dihydroxyaniline
hydrochloride (6.007g) and ethyl potassium xanthate (17.9g) in ethanol (100ml). The

5 reaction mixture was then heated to reflux for 18hours, after which time the solvent was
removed under reduced pressure, the residue dissolved in water and the pH adjusted to 5
with glacial acetic acid. A brown solid formed which was left for 18hours and then
fiitered, washed with water and dried to afford 2-sulfanyl-1,3-benzoxazol-6-0l (5.1g) as

a brown solid.

10

'H-NMR (d,-DMSO0) 6 : 9.70 (1H, bs), 7.00 (1H, d), 6.85 (1H, s), 6.65 (1H, m).

MS : 168 (MH").

Preparation 34
15 24 ro-6-hvdroxv-1,3-benzoxazole

L X
N” "0 N“ "o
OH OH

2-Sulfanyl-1,3-benzoxazol-6-ol (2.08g) [see Preparation 33] was added to thionyl
20 chioride (12.3ml), followed by dimethylformamide (0.93ml). The reaction mixture was

heated to reflux for 5 minutes, after which time the mixture was allowed to cool. The



.5 109%& ()- 110%& ()-s. 10% ()-s, 10% ()-1y) 109%& ()-L" 10% () -(GNESEK_JG07
SH109Z>& ()-!1# 10%& ()- 10 10 10F: 109& ()-9810%& ()-

9610%& () - kly 109" & () -! SH10%e& ()-! GSH109&' ()-! CS#10% .

& ()-! s%o&?%ﬁ?@ S#lO‘V@VQ/&' () - h; e ()81 0 Ferngonizny

*| 1A < @31 1098 ()-,"109%%& ()-!, "109%5& ()¢

+100Z& ()-"1109%Zn& ()-!"110%+& ()-2d~\:1f"10%& ()-!h

' 110% & ()-!,' 1 10%e& ()-&F109%& ()-Z 10ZC 10ZC

10ZC3! 109ZC& () - d#) =nzX9~\ : f " 10%3&' ()-! CF "109& () -f" 109%GS& ()-! Hf " 109%& ()-!
f"109%G7Gr7& () -1 " 109%& ()- O, - ’1 10"" 10"" . C

10" "1 Gs3F" 1((33/%°"V§“'(‘5’?S ﬁe%#g%‘aﬂél EE)IXPPC‘?‘% PIEfsRES: (he residuczgotioped fyisgpsithyylene,
Yz2X6M21 10! 1 Yar@iididaiadi (en piriifoR el Bdedn) ditily) &hd: O valer! The organic layer was
s110%]& ()-!s! 10%& ()-&L0%& ()-302z[ OM?1

10! 1 L3" 1094 } &epyrated 1! qver magriesigl sujphare'abdige §olvert red@aRnEdrreductd 109& () -
i(l;:_gﬂ g_a})/; g'g) I_pl}r%n'sgr\éf'fg%;x;u)delz %r%cﬁ‘ct a-s!p]ﬁ%ig'c? b/gl&ccglzxfnéd'c /can&ngtgérgph]yoonls(i)lica gel

109&' () - | 22 0% € )& 1 QUL Yom ¥k LOYE ) =) BOYEE (e 1A ! = 10!, 62
10%/&,( % ). 32 T t%&‘.l’%‘ %go/lg‘ergtgg}gw}?_ Q?Lcl&wqu)/%Qf{ _n@to A1 80Ey (Vo8 gk 4310

|1: 109 ()-! Mcktafe(98308 inpreyranisiib A6 2 I¢ro- 1, rbBREIXE2A16~-AFLOVE &' & )whiR%

h& ()-f10% h& ()-' 10% h& ()-Y 10% 10%w6aBnN f 109 10% h& ()-, 10%

h& ()-s10% h&'oilfh

'H-NMR (d,-DMSO) & : 9.95 (1H, s), 7.50 (1H, d), 7.05 (1H, s), 6.85 (1H, d).
10 MS:168 (MH").

Preparation 35
2-Chloro-1,3-benzoxazol-6-vl acetate
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Triethylamine (1.48ml) was added to a suspension of 2-chloro-1,3-benzoxazol-6-ol
(1.63g) [see Preparation 34] in dichloromethane (20ml), and after Sminutes acetic
anhydride (1.01ml) was added. The reaction mixture was stirred at room temperature for
20 18hours, after which time 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 40 : 10, changing to 0 : 100, by volume, hexane : ethyl

acetate to afford 2-chloro-1,3-benzoxazol-6-yl acetate (1.63g) as an oil.

25 'H-NMR (CDCL) 8 : 7.65 (1H, d), 7.35 (1H, 5), 7.10 (1H, d), 2.35 (34, s).
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[(benzyloxy)carbonyl]piperidinium chloride [see EP 530167 A1 930303] and 2-chloro-
1,3-benzoxazol-6-yl acetate [see Preparation 35]. The crude product was purified by

10 column chromatography on silica gel eluting with a solvent gradient of 80 : 10 changing
to 40 : 10, by volume, hexane : ethyl acetate to afford benzyl (25)-1-[6-(acetyloxy)-1,3-

benzoxazol-2-yl]-2-piperidinecarboxylate as a gum.

'H-NMR (CDCl,) & : 7.30 (6H, m), 7.05 (1H, s), 6.90 (1H, m), 5.25-5.15 (2H, q), 5.05
15 (1H,d), 4.20 (1H, d), 3.35 (1H, t), 2.40 (1H, d), 2.35 (3H, 5), 1.90-1.2 (5H, m).

MS : 395 (MH").

Rotation : {a], =-136° (¢ = 0.1 methanol).
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Rotation : [a]p =-76.0° (¢ = 0.1 methanol).

15 iperidinv]]-1.3-be -6-vl acetate
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'H-NMR (CDCL,) § : 8.25 (1H, m), 7.10 (1H, d), 6.90 (1H, s), 6.70 (1H, d), 4.80 (1H,
m), 4.05 (1H, d), 3.50 (2H, m), 3.30 (1H, 1), 3.20-3.00 (4H, bs), 2.25 (1H, d), 2.15 (3H,
5), 1.80-1.20 (17H, m).

15 MS : 443 (MH").

Preparation 3 a e 40

-piperidinecarboxamij

20
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15 'H-NMR (CDCl,) § : 7.15 (1H, d), 6.80 (1H, s), 6.75 (1H, m), 6.65 (1H, d), 4.90 (1H, s),
4.25 (1H, d), 3.40 (1H, m), 3.30-3.20 (2H, m), 2.75 (2H, m), 2.50-2.40 (3H, m), 1.80-
1.10 (17H, m).
MS : 401 (MH").
Rotation : [a]y = -75.82° ¢ = 0.1 methanol).
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Preparation 40/Example 41




|1 1098#8&& () - 22! 1098#&& () - 229G, | 10Y&#8&& () - 22! 10%8#&& () - z2! 1098+ R0 2802
| 109R#&E () - 222! 109R#&&' () -z2#3, |1 109R#&& ()-z2 hD,! 109R#&& (#3,

| 1 1098#&& ( &&' ()-z2! 109&#&&' () - 22! 109&H&&' () - z2#3, ! EF
dH, | 109%&# )\'{ %0/ fﬁ‘ﬁj&#&& ) - 22#3, peTBd0f? E.

11 1098#8&& () - 22'10%&#&& () - zzllo%&#&&f()-2%110%&#&&r()-zzF Gf ghijr
hL, ! 1098#&& () - 22! 10%8#&& () - 22! 10%8#&&' () - 22! 10YBH#&&' () - z2#3,

11 1098#&&' () -22! 10Y8H#&&' ()-2z2r s t u v  hD, ! 10%8#&#3,

|1 1098#8&& () - 22! 1098#&E () - 22! 1098H#&E () - 22! 109RH#&E () - 22#3, !

Br

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 (3.0g) [see Preparation 2] in
5 dichloromethane (60ml) at -10°C over a period of 10mins. 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 (3.7g) as a

10 purple coloured oil.

"H-NMR (CDCl,) & : 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, 1), 2.40 (1H, d), 1.80 (3H, m), 1.70 (1H, m), 1.40 (1H, m).

15 Pre tion 4 ample 42
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Isobutyl boronic acid (475mg), potassium carbonate (644mg) and tetrakis
triphenylphosphine palladium (269mg) were added sequentially to a solution of methyl
5 (25)-1-(6-bromo-1,3-benzoxazol-2-yl)-2-piperidinecarboxylate (790mg) [see

Preparation 40] in toluene : tetrahydrofuran, 60 : 40 by volume, (20ml) under nitrogen.
The reaction mixture was then heated to 80°C for 20 hours, after which time the solvent
was removed under reduced pressure and the residue partitioned between water and
dichloromethane. The organic layer was separated and washed with water, dried over

10 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 80 : 20, by volume, hexane : ethyl acetate to afford methyl (25)-1-(6-isobutyl-

1,3-benzoxazol-2-yl)-2-piperidinecarboxylate (100mg) as an oil.

15 'H-NMR (CDCL) 8 : 7.25 (1H, d), 7.05 (1H, s), 6.95 (1H, d), 5.05 (1H, d), 4.20 (1, d),
3.75 3H, ), 3.40 (1H, 1), 2.50 (2H, d), 2.35 (1H, d), 1.90-1.80 (44, m), 1.70-1.60 (1H,
m), 1.40 (1H, m), 0.95 (6H, d).
MS : 317 (MHY).
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The title compound was prepared by the method of Preparation 21 from 2-chloro-4-
10 methyl-1H-1,3,-benzimidazole [WO. 9015058].

"H-NMR (d4-MeOH) &: 7.74 (1H, d), 7.25 (1H, m), 7.16 (1H, d), 2.60 (3H, s), 1.73 (9H,

H,C H,C

20 The title compound was prepared by the method of Preparation 21 from 2-chloro-5-
methyl-1H-1,3,-benzimidazole {G.B. 1015937], affording the title compound as a 1:1

mixture of regioisomers.
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The title compound was prepared by the method of Preparation 25 from 4-fluoro-1,3-
dihydro-2H-1,3-benzimidazole-2-one [see Preparation 46].
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To a solution of methyl 2-hydroxy-3-aminobenzoate (1.81g) in methanol was added
ethyl potassium xanthate (1.91g) and the mixture heated at reflux for 18 hours. The

20 reaction was cooled, the solvent removed at reduced pressure and the residue dissolved
in water. To this solution was added glacial acetic acid and a white precipitate formed
which was collected by vacuum filtration. The solid was washed with water and dried

to afford 2-sulfanyl-7-(methoxy)carbonyl-1,3-benzoxazole (1.59g) as a white powder.
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10
2-Sulfanyl-7-(methoxy)carbonyl-1,3-benzoxazole (1.00g) [see Preparation 49] was
added to thionyl chloride (4.9ml) followed by dimethylformamide (0.37ml) and the
mixture heated at reflux for 10 minutes. The mixture was cooled and the solvent
removed at reduced pressure, the residue was azeotroped twice with xylene to afford a

15 tansolid. This solid was immediately dissolved in acetonitrile (20ml) and N-
ethyldiisopropylamine (3.3ml) and (25)-2-[(benzyloxy)carbonyl]piperidinium chloride
(1.22g) was added and the mixture was then heated at reflux for 7 hours. The reaction
was cooled, the solvent removed at reduced pressure, and the residue dissolved in ethyl
acetate and washed sequentially with 1M aqueous citric acid solution, saturated aqueous

20 sodium hydrogen carbonate solution, brine, then dried over magnesium sulfate and the
solvent removed at reduced pressure. The crude product was purified by column
chromatography on silica gel eluting with a solvent gradient of 5 : 1, by volume,
hexane: ethyl acetate to afford benzyl (25)-1-[7-(methoxy)carbonyl-1,3-benzoxazol-2-

yl]-2-piperidinecarboxylate (0.44g) as an orange gum.
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Accurate mass measurement: C,,H,;N,O; (MH") requires 395.1607. Found 395.1610

Preparation 51

10

The title compound was prepared in a similar method to Preparation 18 from benzyl
15 (285)-1-[7-(methoxy)carbonyl-1,3-benzoxazol-2-yl]-2-piperidinecarboxylate [see
Preparation 50] to afford (25)-1-[7-(methoxy)carbonyl-1,3-benzoxazol-2-yl]-2-

piperidinecarboxylic acid as a brown gum,

'H NMR (d,-MeOH) &: 7.59 (1H, d), 7.42 (1H, d), 7.20 (14, 1), 4.80 (1H, m), 4.12 (1H,
20 m), 3.95 (3H,5), 3.55 (1H, m), 2.42 (1H, d), 1.80 - 1.40 (SH, m)

MS: 304.9 (MH")

Accurate mass measurement: C,,H,,N,O; (M) requires 304.1059. Found 304.1064
25

Preparation 52/Example 44
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The title compound was prepared by a similar method to Preparation 2 from 2-chloro-
5 5,6-dimethyl-1,3-benzoxazole [see J.Med. Chem. (1972), 15, 523-9] and (2S)-2-
[(benzyloxy)carbonyl]piperidine [see EP 530167 A1 930303]. The crude product was

purified by column chromatography on silica gel eluting with a solvent gradient of 100 :
0 changing to 80 : 20, by volume, hexane : ethyl acetate to afford benzyl (25)-1-[5,6-
dimethyl-1,3-benzoxazol-2-yl]-2-piperidinecarboxylate as a yellow coloured solid.

10
'H NMR (CDCL,) 8: 7.25 (5H, m), 7.15 (1H, s), 7.00 (1H, s), 5.15 (2H, q), 5.05 (1H,
m), 4.15 (1H, d), 3.35 (1H,t), 2.35 (1H, m), 2.25 (6H, s), 1.85 (1H, m), 1.75 (2H, m),
1.60 (1H, m), 1.30 (1H, m).

15 MS:365.5 (MH")

20
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ical Data
15 To illustrate the FKBP-inhibiting nature of the substances of the invention, the

compounds of Examples 3, 11, 12,17, 18, 19, 27 and 31 were tested as outlined above
vs. FKBP-12 and/or FKBP-52. IC,, and K, values below 1uM were observed.
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or a pharmaceutically acceptable salt, or solvate of either entity, wherein:

Xis O, S, NH or N(C, ¢ alkyl);

10
R!, R% R? and R* are each independently H, OH, OCO(C, ; alkyl), CO,(C, alkyl),
CONH,, CONH(C, ; alkyl), CON(C, ; alkyl),, halo, C,, cycloalkyl, C, , cycloalkyloxy,
C,¢ alkenyl, aryl', C,  alkyl optionally substituted by one or more substituents selected
from halo and C, , cycloalkyl, and C, ¢ alkoxy optionally substituted by one or more

15 substituents selected from fluoro and C, ; cycloalkyl;

A is unbranched C, ; alkylene optionally substituted by up to three C, ¢ alkyl groups;
DisOorS;

20 .
Eis O, S, NH, N(C,; alkkyl) or CR'R";
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R® and R'° are each independently H, C, ¢ alkenyl, C, , cycloalkyl, or C, , alkyl
optionally substituted by C, , cycloalkyl or aryl;

20 R' and R" are each independently H, aryl, C,; alkenyl or C, ; alkyl,
wherein said C, ¢ alkenyl and C, 4 alkyl groups are optionally substituted by one or more
substituents independently selected from halo, NO,, C, ; alkyl, C, ; alkenyl, cycloalk,
OH, C, 4 alkoxy, C, ¢ alkenyloxy, phenyloxy, benzyloxy, NH,, aryl and het;

25 pis0,1o0r2;

wherein “ary]” means pheny! or naphthyl, each of which is optionally substituted by up

to 3 substituents independently selected from C, 4 alkyl optionally substituted by one or

more halo or C,, cycloalkyl groups, C, ¢ alkenyl, C, ¢ alkoxy, C,; alkenyloxy, OH, halo,
30 NO,, phenyloxy, benzyloxy, phenyl and NH,;
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10 heterocycle containing 1 to 3 heteroatoms independently selected from O, N and S,
which is optionally substituted by up to 3 substituents independently selected from C, ¢
alky! optionally substituted by one or more halo or C, , cycloaikyl groups, C, ; alkenyl,
C,.s alkoxy, C,; alkenyloxy, OH, halo, NO,, phenyloxy, benzyloxy and NH,;

15  with the proviso that the compound is not methyl 1-(5-chloro-2-benzoxazolyl)proline.
2. A substance according to claim 1 wherein X is O or NH.

3. A substance according to any previous claim wherein at least two of R!, R%, R* and R*

20 areH.
4. A substance according to any previous claim wherein R’ is H, halo or CO,(C, 4 alkyl).

5. A substance according to any previous claim wherein R? is H, halo, C, , cycloalkyl,
25 C,; cycloalkyloxy, C,; alkenyl, C, ¢ alkyl optionally substituted by one or more
substituents selected from halo and C,, cycloalkyl, or C, , alkoxy optionally substituted

by one or more substituents selected from fluoro and C, , cycloalkyl.

6. A substance according to any previous claim wherein R? is H, halo, C, ; cycloalkyl,

30 C,, cycloalkyloxy, C, ¢ alkenyl, C, ¢ alkyl optionally substituted by one or more
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substituents selected from halo and C, , cycloalkyl, or C, ; alkoxy optionally substituted

by one or more substituents selected from fluoro and C, ; cycloalkyl.

7. A substance according to any previous claim wherein X is O or NH, and R? and R*are

5 each independently H, halo or CF;.
8. A substance according to any previous claim wherein R? is H, halo or C, , alkyl.
9. A substance according to any previous claim wherein A is unbranched C,  alkylene.
10
10. A substance according to any previous claim wherein D is O.
11. A substance according to any previous claim wherein E is NH.
15 12. A substance according to any previous claim wherein G is C,_, alkyl or C,,,
alkenyl, each of which is mono- or disubstituted by substituents independently selected

from het, aryl, cycloalk or NR'R°.

13. A substance according to any previous claim wherein the compound has the

20 stereochemistry shown in formula (IB) below.

D
-
A\ g
N
X /KN
(IB)
R! R!
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14. A substance according to any previous claim wherein R! is H or CO,CH,.

5 15. A substance according to any one of claims 1 to 6 and 8 to 14 wherein R? is H, halo,
C, ¢ alkyl optionally substituted by one or more substituents selected from halo and C, ,
cycloalkyl, or C, , alkoxy optionally substituted by one or more C, , cycloalkyl groups.

10 16. A substance according to any one of claims 1 to 6 and 8 to 14 wherein R’ is H, halo,
C,.c alkyl optionally substituted by one or more substituents selected from halo and C,,

cycloalkyl, or C, ; alkoxy optionally substituted by one or more C, , cycloalkyl groups.

17. A substance according to any previous claim wherein R* is H or CH,.

15
18. A substance according to any previous claim wherein A is (CH,),.
19. A substance according to any previous claim wherein G is C,, alkyl or C, , alkenyl,
each of which is terminally monosubstituted by NR*R®.

20

20. A substance according to any one of claims 1 to 6 and 8 to 19, wherein R? is H, halo,

C,_ alkyl optionally substituted by one or more halo, or C, , alkoxy.

21. A substance according to any one of claims 1 to 6 and 8 to 20, herein R* is H, halo,

25 C,, alkyl optionally substituted by one or more halo, or C, alkoxy.

22. A substance according to any previous claim wherein G is C,, alkyl or C,, alkenyl,
each of which is terminally substituted by NR°R®, where R® and R® are either each
independently H or C, ; alkyl,

30 or are taken together to form, with the nitrogen atom to which they are attached, a 5 to

7-membered ring optionally containing another hetero-moiety selected from NR’ or O,
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and which ring is optionally substituted by up to 3 substituents independently selected
from C, 4 alkyl and C, ¢ alkoxy, and wherein R’ is H, C, 4 alkyl, COR® or CONR’R".

23, A substance according to any one of claims 1 to 6 and 8 to 22 wherein R* is H, F, I,

5 Br, Cl, CH,, C;H,, CH,CH(CH,),, CF,, OCH, or OCH(CH,),.

24. A substance according to any one of claims 1 to 6 and 8 to 23 wherein R* is H, F, ],

Br, Cl, CH,, C,H,, CH,CH(CH,),, CF,, OCH, or OCH(CH,),.

10 25. A substance according to any previous claim wherein G is (CH,)_ NR’R®, where m is
2, 3 or 4, and R’ and R® are either each both H, or are taken together to form, with the
nitrogen atom to which they are attached, a 6-membered ring optionally containing
another hetero-moiety at the 4-position relative to the ring nitrogen directly attached to
the (CH,),,, moiety, which hetero-moiety is selected from NH, NCOCH,, NCH,,

15 NCONHCH(CH,), or O, and which ring is optionally substituted by up to 2 CH,
substituents on the ring atoms adjacent to the ring nitrogen directly attached to the

(CH,),, moiety.

26. A substance according to any previous claim wherein R? is H, F, C), Br, I or CF,.
20

27. A substance according to any previous claim wherein R? is H, F, Cl, Br, I or CF,.

28. A substance according to any previous claim wherein G is (CH,),NR°R®, where R®
and R® are both H or are taken together taken together to form, with the nitrogen atom to

25 which they are attached, a 6-membered ring optionally containing another hetero-moiety
at the 4-position relative to the ring nitrogen directly attached to the (CH,),, moiety,
which hetero-moiety is selected from NH, NCOCH,, NCH,, NCONHCH(CH,), or O,
and which ring is optionally substituted by up to 2 CH, substituents on the ring atoms
adjacent to the ring nitrogen directly attached to the (CH,), moiety.

30
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5 where R" is H, COCH,, CH,, or CONHCH(CH,),.

30. A substance according to claim 1 wherein the substituents X, A, D, E, G, R', R}, R?
and R* have the values found in the Examples, and the stereochemistry is as defined in
claim 13.

10
31. A substance according to claim 1 which is selected from the compounds of the

Examples and their salts and solvates.

32. A substance according to claim 1 which is selected from the compounds of

15 Examples 3, 10, 11,12 16, 17, 18, 19, 20, 22, 27 and 31 and their salts and solvates

33. A pharmaceutical composition comprising a substance according to any previous
claim, together with a pharmaceutically acceptable excipient, diluent or carrier,
optionally also containing another neurotrophic agent.

20
34. A substance or composition according to any previous claim for use as a

medicament.

35. The use of a substance according to any one of claims 1 to 32, without proviso, for

—_

25 the manufacture of a medicament for the treatment of neuronal degeneration.
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36. The use of a substance according to any one of claims 1 to 32, without proviso, or
composition thereof, for the manufacture of a medicament for the promotion of neuronal

regeneration and outgrowth.

5 37. The use of a substance according to any one of claims 1 to 32, without proviso, for
the manufacture of a medicament for the treatment of a neurological disease or disorder

such as a neurodegenerative disease.

38. The use as defined in claim 37 where the neurological disease or disorder is selected

10 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 degenerative disease affecting the central or peripheral nervous system (e.g.
cerebellar-brainstem atrophies, syndromes of progressive ataxias), all forms of muscular

15 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 prolapsed intervertebrae disc syndromes, cervical
spondylosis, plexus disorders, thoracic outlet syndromes, all forms of peripheral
neuropathy (both diabetic and non-diabetic), trigeminal neuralgia, glossopharyngeal

20 neuralgia, Bell's Palsy, all forms of auto-immune related disease resulting in damage of
the 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.

25
39. The use as defined in claim 38 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

30 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.
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40. A process for the preparation of a compound of the formula (I) or a
pharmaceutically acceptable sait or solvate thereof as defined in claim 1 which
comprises reaction of a compound of the formula (IT) (including regioisomers thereof
(IIA) where appropriate) below where X'is 0, S, N(Cy. alkyl) or N(APG), where
“APG” is an amino-protecting group which can be readily removed to give the
corresponding NH compound, and L! is a suitable leaving moiety such as Cl, Br, I, SH,
SCH3, SO,CHjs, SO,CF5, OSO,CH;3 or OSO,CFs, with a compound of formula (III):

Ll
/J\ i /k
N / N-APG

(11D

a (I1A)

where unless specified otherwise, the substituents are as defined in claim 1.

41. A process for the preparation of a compound of the formula (I) or a

pharmaceutically acceptable salt or solvate thereof as defined in claim 1 where X is O or

S,Dis O and Eis O, S, NH or N(C.¢ alkyl), which comprises reaction of a compound

of the formula
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0
A\ 1
N
x/‘K N
amw
Rr! R
R? R

where X is O or 8, and L? is a suitable leaving group such as azide, mesylate, tosylate,
OH, (], Br, I, etc., including where the COL? moiety is a suitable activated ester, with a

5 compound of formula G-E-H, or salt thereof.

42. A process for the preparation of a compound of the formula (I) or a
pharmaceutically acceptable salt or solvate thereof as defined in claim 1 where X is NH

which comprises reaction of a compound of formula (IVA) or IVB) :

0 (0]
A L A\ L
\N )N\
y /&N y .
1 4
R’ R R R
Rz RJ RZ RJ
(IVA) (IVB)

10
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where X? is N-APG, where L? is a suitable leaving group such as azide, mesylate,
tosylate, OH, Cl, Br, I, etc., including where the COL” moiety is a suitable activated

ester, with a compound of formula G-E-H, or salt thereof

43. A process for the preparation of a compound of the formula (I) or a
pharmaceutically acceptable salt or solvate thereof as defined in claim 1 where E is
CR''R" comprising reaction of a compound of the formula (IV), IVA) or (IVB) as

defined in claims 41 and 42, with an organometallic species MHCR”RIZG.

44. A process for the preparation of a compound of the formula (I) or a
pharmaceutically acceptable salt or solvate thereof as defined in claim 1 where D is S
which comprises reaction of a corresponding compound of formula (I) where D is O

with a sulphur nucleophile.

45. A process for the preparation of a compound of the formula (I) or a
pharmaceutically acceptable salt or solvate thereof as defined in claim 1 which

comprises reaction of a compound of formula (V) with a compound of formula (VI):

D
XH NH,
G
A\ g
R' R N
R® R o)\ 1}
v) (VD)

wherein L? is a suitable leaving group such as Cl, Br, or L.

46. A compound of formula (IV) as defined in claim 41, or salt thereof.
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47, A compound of formula (IVA) or (IVB) as defined in claim 42, or salt thereof.

48. An compound of formula IVC) or IVD):

A\ \
7 N
N N N N
R’ R R R’
- - R® R?
ave) avy)
5 or salt thereof.
49. A compound of formula (VII) or (VIII):
D D
G G
A \7/“\12 / A \\%“\E /
N N
/I: 0 o=
X \NH
NH, XH
R R’ R’ R’
R? r R? R
1)) (VIID)

10

wherein the substituents are as defined in claim 1, or a salt thereof.



