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I nternational Patent Applications publication nunbers WO 98/ 00278, WO .

98/ 13343, wWa0882313355, W98/ 20891, WO8/ 20892 and W98/ 2pSUB®8ReT | be
vari ous neur ot rophi ¢ pyrrolidine, pipenidine and honopi peri di ne
derivatives having an acyl, am de, oxaly], or simlar |inking group, -
at the 1-position of the heterocycle 5 US Patent 5,721, 256 descri bes
various pyrrolidine, piperidine and. honopi peridi ne " derivatives having

an SO err] linking group at the 1- p05|t|on ofthe het er ocycl e, as havi ng
affinity for rotamase enzynes. 10 EbBrgbaabBoident Application
publ i cation nunber 0 657 451 A2 generi caI I y d| scl oses a nunber of

2- (1-pyrrolidino)-benzoxazol es as | eukotriene biosynthesis inhibitors, and
speci fically di sThisdmentiatfelates fo (-Beterbirpkmyrdlilias,zpiperidihe/dnfphanopiperidine |t

has now been fou d that th resen di scl sed subst ance re neuroro hi c
agents 15 whi ch9fR ‘(?E‘Vﬁr‘?ng?‘HP %5&1@,@@&% P#Wﬁ%ﬁtﬁ?ﬁeﬁ aratidn

particular, tfpyoﬁrcemasyimhcommgammémﬁsf sichidbgvatingsy e acthl ty and
especially of the cis-trans polyl isonerase (rotanmase) activity of

FKBP-type inmunophilins, particularly the i munophilins FKBP- 12 and

FKBP-52. The presgspk f}iﬁr?gg@&ﬁétr e? "?@ﬁ‘? oSppstanfRRISOY pio pi gigkeg'nteuﬁtg'ﬁu@fo%ﬂnn

phosphat ase cal CI neurl n ack any signi
| Munosuppr essi vmmnmvmbgalceaﬂmeandcﬂweerpo@bdmcIsmmahi’asNaﬁdMadt&l,

neur onal degener nd ut row h
and as such can Eééﬁgggﬁgg?g r(li'ldgrgegr}éuro (o]0 cmFe’ ?ﬁég?gﬂ?ﬁ Ritérng Si ng
from neur odegmemtenwxpplicamsmhemontnbewmsmm WO 96/40633 lagdmymaaorage

The neur ol ogi cal disord rs hat e treated inc¢lude .senile derrentla
(Al zhei mer' s di s&isglose compo @’F“ﬂ'é" F’Eﬁl’ﬁc iphabitary, potion at

sclerosis and ot wmsﬁn%o@im@&mmeﬁw&a%mm vhichaReEno Bﬁﬂlﬂoﬁiﬁﬁ&sﬁve
di sease, Huntington's disease, neurological deficits associated Wt

stroke, all fornﬁcthdegeneratlve di sease affecting the central or

peri pheral nervous system (e.g. cerebellar-brainstem atrophies,
syndronmes of progressive ataxias), all forns of nuscul ar dystrophy,
progressi ve niS c Ut ks bednrsopgested in Ipteogtionsd Patent fpplications piblitation 8@mbexs Wikhhy

Cone ™ “api nal o0 RFG ohals o Bk ety oL eipo BT C e
di sc syndrones, Gedditsdnht least in part, b High {Hadf/linteraction with the FK-506 binding
PCTI 1 B997 01227 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).

30



3 spondyl osi s, plexus disorders, thoracic outlet syndrones, all
forms of peripheral neur opat hy (both di abeti c” and non-di abetic),

trigem nal neural gia, glossopharyngeal neural gia, Bell's Palsy, all
forms of aut WOMMREY rel at ed di sease resulting in danage of PCT/IBI¥$IR27CeENt I al
or peripheral nervous system (e.g. multiple sclerosis, nmyasthenia gravis, 5
Quillain-Barr[err] syndrone), AIDS rel ated disorders of the nervous system -
dapsone ti cks, bul bar and retrobul bar affections of the optic nerve
(e.g. retinopathies and retrobul bar neuritis) héaring di sorders such
as tinnitus, and prion_di seases. referably theopgresent substances

can be used f ormferatipnal Batent Applicationssybli @?Mp%/ 78, Q884334
anot her - demrent | o GyBSs SWHsE2L SbesGisR ARt oﬁ%@&fbefvamof ot or

neur one di sease, nson"s di sease, Hunti ngdo sease, a neurol ogi cal
deficit as Surgtoopkic mﬂldmmmdlqshytEhmPlpmdm derivatives hdumgacyb t he

tral h I
eur opat y (ol 1RBESaFHRERYS %“ﬂ%ﬁgéﬁ’%@@%@%@mﬁ&%ﬁw ST cr osi & or a

hearing di sosder such as tinnitus. The substances of the present
I nvention are c oun

he { l :
D [err] tent%z?%é = orrru i f#ﬂ‘?&l{l&ﬂ‘?@&#@%‘&%@ﬁ%ﬂ@esan oF

sol vate of eit h@divitivieb having A ®O; | lxﬁkmg group at the 1-position of the heterocycle, as having
affinity for rotamase enzymes.

10 European Patent Application publication number 0 657 451 A2 generically discloses a
number of 2-(1-pyrrolidino)-benzoxazoles as leukotriene biosynthesis inhibitors, and
specifically discloses methyl 1-(5-chloro-2-benzoxazolyl)proline.

It has now been found that the presently-disclosed substances are neurotrophic agents
15 which have an affinity for FKBP-type immunophilins. In particular, they are potent
inhibitors of the enzyme activity and especially of the cis-trans prolyl isomerase
(rotamase) activity of FKBP-type immunophilins, particularly the immunophilins
FKBP-12 and FKBP-52. The present substances do not significantly inhibit the protein
_phosphatase calcineurin and therefore lack any significant immunosuppressive activity.
20
The present substances moderate neuronal degeneration and promote neuronal
regeneration and outgrowth and as such can be used for treating newrological disorders
arising from neurodegenerative diseases or other disorders involving nerve damage. The
neurological disorders that may be treated include senile dementia (Alzheimer’s disease)
25 and other dementias, amyotrophic lateral sclerosis and other forms of motor neurone
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 dystrophy, progressive muscular atrophies, progressive bulbar muscular .
30 atrophy, physical or tranmatic damage to the central or peripheral nervous system (e.g.
spinal cord), herniated, ruptured or prolapsed intervertebrae disc syndromes, cervical
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Xis 0, S, NHor NCerr] alkyl); [err] are each independently H,
OH OCO derr]walosgsst CHerr](Cerr] alkyl), 5 [J[err] cyrdmmBodgb27 -
Cl err]- cycl oal kyl oxy, Clerr] alkenyl,3zaryl', Cerr] alkyl optionally
substituted by one or nore substituents sel ected fromhalo and Cerr]
cycloal kyl, and Cerr] al koxy optionally substituted by one or nore
substituents selected fromfluoro and Clerr] cycl oal kyl; 10 Ais

unbranched Cerr] al kyI ene optionally substituted by up to three err]
al kyl groups; SPOHdY qsis; plexys disarders, thoracic putlef sypdromespgl] forpsafperipherlcy | ) of

[err] 15 Efidbletid| ,ﬁ%]‘g]
optionally subst [ tug’@ @oﬁgagg?%#ogg % &g&ﬁntﬂuent S ?%ld‘g%’gnden%%ay

sel ected from haieutalga,)ﬂell'sepley,rap m@fwmﬂymhmektedmasamulﬂngmmwf 20
Rlerr] and R err |ther n t r are
t aken toget her t% ?%&ﬁf rpetiph %v e ni ?d%"lu}{u |_‘Lf)érzn‘jetr% SV\#‘H%Q

att a(r:]hed,h a 4st OGlEilﬁﬁmelél eyhdmﬂ@r mm&ziel'atbdrdisbﬂers of the@mpivoussystem, d:apmd Itickﬁg
anot her hetero-nobiety sel ec rom N an iC

4 to 7-menbered ‘H@?%PB@WP'?"&MFH ‘i?h&P &@Eﬂg’f'%l{?ﬁaﬁjw b&g
substituents  penjifiéjCRan &E&rﬁe@@.{cﬁﬁi%ﬁﬁ Qﬁ&ﬁ&f&&eaﬁb&kyl and Clerr]

al koxy; 25 Rierr] is Cerr] alkyl, Cerr] alkenyl, [err]

Rlerr] is (Jerr] cycloal kyI Cerr] al kenyI aryl[err], or (err] alkyl
optionally sub Sti’rtef&d%%',la}épgsgﬂtrsllbst_ances chY6e &k@tli Hheﬁng@&ﬁﬂc[d%&lﬁa (i&heimer’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\ gl
N
X/KN
@
R R
R R

20

or a pharmaceutically acceptable salt, or solvate of either entity, wherein:
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5 Rlerr] and R err] are each independently H, (err] al kenyl,
Clerr] cycloalkyl, or CJerr] alkyl optional ly substituted by Cerr]
cycl oal kyl orwep§/4s231 Rlerr] and R err] are each i ndepkcwimBasig2H, -

aryl, Clerr] alkenyl or (Jerr] alkyl, 5 4wherein.said CJerr] al kenyl and
Cerr] alkyl groups are optionally substituted by one or nore :
substituents independently selected fromhalo, [err] al kenyl, cycloalk,’
OH, C[err] al koxy, (err] al kenyloexy, phenyloxy, benzyloxy, NHerr], aryl

and het; pis 0,1 or 2; 10 wherein "aryl" nmeans phenyl or
napht hyl, each of which is optionally substituted by up - to 3
substituents i giepeRdM ot N(GghRghed from Cferr] al kyl optionally
substituted by one or nore halo or CJerr] cycloal kyl groups, (err]
al kenyl, Cerr] alkoxy, Clerr] alkenyloxy, OH halo, NJ err],

phenyl oxy, bengylgax | an?leyéldﬁﬁtf J \ n enyl ,
napht hyl or beﬁiﬁiweaggflr(%‘é% ch'rs oég’%ﬁ?fq&g{sﬁq’ﬁ%ﬁéﬁﬁh’ or 2
substituent &5 i CONFaNAONENG,.s2lkybcEON(G, s alikyll;] kale, IC, atyicioalkyl Ci ooyalohtikyloxy,
substituted by_one, or i ~M hal r Lerr]. cycl oal kyl oups err|
al koxy and hal 6:,85 ﬁk%l’ a?)‘/t?’cﬁ\ﬁ%l %Wé}"%'&é?‘]cw&ﬁf &W%ﬁHSﬂhgﬁFgﬁlec%ﬂ

sluEst i It ut (e:[d by]frbmllfgtb a%d@g_lpe;tclohlk?ll;ltﬂd ¢,Pd&pﬁﬁtﬂiﬂhﬂwlsubsﬁmaaﬂig[eﬁbefmﬁfeﬁﬂ} derr]
al kenyl , err] .al koxy, (err enyl oxy, ,. hal o, an err] al ky
optional Iy sub§‘!q5§‘%}?‘3%s"ﬂfg‘§ﬁ§‘ mﬁb?écgﬁ¥3ﬁ}°%]’ and "het" neans a 5- or
6- menber ed nonocyclic, or 8-, 9- or 10-nenbered bicyclic 25 heterocycle
containing 1 to 3 heteroatons independent|y selected fromO, N and S,

whi ch is oplQ ohds pybranched C4s@lkylenegptigpallysubstinteddyy upfo free G, alkplesronms: | v
selected fromderr] al kyl optionally substituted by one or nore halo
or (Jerr] cycloal kyl groups, (err] al kenyl, Cerr] alkoxy, (err]

al kenyl oxy, OHPik@arS;NJ err], phenyl oxy, benzyl oxy and NH2; 30 with the
proviso that the conpound is not methyl 1-(5-chloro-2-benzoxazolyl)proline.

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 RS® and R® are either each independently H or C, 4 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, s alkenyl, aryl', or C,  alkyl optionally substituted by C, ,

cycloalkyl or aryl’;
30
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Thr oughout the above defi n|t|ons "hal 0" means fluoro, chloro, brono or

i odo. Al kyl, woabbssy, ankenyl, al kylene and al kenyl ene gr oues/IsSwEent -

where indi cated, can be unbr anched- or bg anched- chai n, where the nunber
of carbon atons all ows. 51t is to be appreciated herein that where X is

NH, in certain conditions the NH proton can be nobile and can reside on
t he ot her ni trogen in the benzim dazole ring, viz. ‘formula (1A) bel ow

D [err] 10 It is to be understood that all such conpounds

of formula (IA) & and RE |atacrech indepeprdently Hp,.¢ alkenylk Ciirycloalleyoen(iis albyl f or nul a
(I') as tautoners g[ﬁ 1ca||y accept abl e salts of

t he conpounds of i’ﬁ g%“%ﬁ?‘““?ﬂ’? @ﬁ&%ie@?%eﬁ acid addition and the base
salts thereof. 15 Suitable acid addition salts are formed from aci ds
whi ch form non-tQxi lts and ex re.the hydr | ori de,

hydr obr oni de, giﬁ ?”6@? dgee |‘?ﬂ?&?€m@r@@h§¢ @lkenyl or %‘Lﬂ aﬁﬁ'? phosphat e,
hydr ogen phospbatvﬂ,ﬁﬁ@ce‘ alliEBY19ad €, , A BFRbEare b ?ﬁdnﬁﬂyesubhﬁﬁtbdﬁi&ieormore
citrate, gluconate, succinate, saccharate, benzoa met hanesul phonate, 20

et hanesul phonat e substitueatsdadepesdentiviselected frombeloeN 0t ShorkyleCartikepvlneisloalks o) t s
OH, C,, alkoxy, C,; alkenyloxy, phenyloxy, benzyloxy, NH,, aryl and het;

pis 0,1 or2;

10
wherein “aryl” means phenyl or naphthyl, each of 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, 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 10-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, s alkoxy, C,¢ alkenyloxy, OH, halo, NO,, phenyloxy, benzyloxy and NH,;

30 with the proviso that the cbmpound is not methyl 1-(5-chlom-2-benzoxazblyl)proline.
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Suitabl e base salts are fornmed from bases which formnnon-toxic salts and
exanpl.es are wooofok1sodi um potassium al unmi nium cal ci um pEaER@RIdM Zi NC
and di et hanol am ne sal ts. For a revigw on suitable salts see for
exanpl e Berge et al J. Pharm Sci., 1977, 66, 1-19. _ The
pharmaceutically acceptabl e sol vates of the compounds of the fornmula (1)

i ncl ude "the hydrates thereof. - Al so included within the present

scope of the substances of the inventjon are 10 polynorphs and
radi ol abel | ed ddhropghquiths abqys defitions, “halo” means finarey hioresbreme o iadondlieyly | )

contai ns one or amm?i' aﬁtﬁﬂﬁﬁ S88p el Xists in
two or nore steraieig%}gorreri’c oérngns. T e91|g§éesents’|n émhfrgn |ncl(t}{eg€t he

i ndi vi dual st er eobrawired-or bifanchiad-chain whenedise munbehef chtbomatbms gllowsand, wher e
appropriate, 15 the individual tautonmeric fornms thereof, together with

m xtures thereof. Certain of the conmpounds of fornmula (1) can exi st
as geometric § sigtobe apprecifitdEeteih that where KNeNH] inrceitdin tonditions the NEhstoteh dual
geonetric isonmers of the conpounds of the forrru,lg&ﬁ ; ; . togefher with

m xt ures t her eoan bexpobile and egn seside.on the qther gitrogenin S &8metri c
i soners may be q&g}uﬁ\{%gabvgonventi onal techni ques, e.g. by fractional
crystallisation, chromatography or H P.L.C. of a mxture of isonmers of

It or derivative thereof An
mula (1) nmay al so be prepared
di gt-€ or by resolution, such

a conmpound of the fornula (1) or a suitable
i ndi vi dual enantioner of a conpound of the f
froma 25 corresponding optically pure int

as by HP.L.C of the correspondi acemat® using a suitable chiral
support or by fractional crystallizatiow/of t he di astereoi soneric
salts fornmed by reaction of the correspanding racemate with a sui tabl e

optically active acid or base, as approgdriate.

N NH
s

10 Itis to be understood that 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 formula (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.
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Certain of the conpounds of formJIa (I') can exi st ‘as tautoners It is to be
under st ood wd deas2sthe i nventi on enconpasses all indivi dual PCHIBR%NERT Of
t he conpounds of formula (I'), together i th m xtures thereof 5
Preferably X is O or NH Preferably at least two of [err] are H
Preferably Rlerr] is H halo or [err]Jalkyl). 10 Mbore preferably Rlerr] is
Hor [err] Preferably R err].is H, halo, (err] cycloal kyl, C[err]

| oal kyl oxy, | k I bstituted b
one or mor e Subs SHEAH RS SO o ATER b Baage Vg o B sue 4 SRR
Clerr] al koxy opie¥adiuny pstlsfub, bifodfhnkycalfiin, MiaghEiin, Zitldahd die@aiolansind &tk ed

15 fromfluoro and C[err] cycl oal kyl . More preferably Rlerr] is H,
hal o, CJerr] alkyl optionally substituted by one or nore substituents
selected from halgd, 20dicld il sl C{al 9%5 felel al?Y. fdh. SAL 197266 19.
substituted yone or nore rr cyc groups

preferably Re$r] is H halo, (Jerr] alkyl optlonally substltuted by one or

B G forr) T hilptil scoptable RifRel Stk Ruofid S Armifonde )

Br, | or CF[err] thehydfateshiicedofr ably Rlerr] is H halo, C[err] cycl oal kyl, C,
cycl oal kyl oxy, Clerr] alkenyl, Cerr] alkyl optionally substituted by
one or nore substituents selected fromhalo and ([err] cycl oal kyl, or

(err] al koxy OptAl%ElhﬂedSvﬁhﬁﬁthEPieﬁéxt?&pQBﬁh%ubﬁﬁﬁ&sSﬂtlﬂéidv&ﬁﬁﬁtm% sel ect ed

fromfluoro and (Jerr] cycl oal preferably Rlerr] is H halo,
Cerr] al kyl &t |pobm¢ghssm)@d10hbt=l&ddbgva§wes fb¢re¢ﬁ)r e 30 substituents
selected fromhalo and CJerr] cycloalkyl, or CJerr] al koxy optionally
substituted by one or nore (err] cycl oal kyl groups.

A compound of the formula (I) contains one or more asymmetric carbon atoms and

therefore exists in two or more stereoisomeric forms. The present invention includes the
individual stereoisomers of the compounds of the formula (I) and, where appropriate,
15 the individual tautomeric forms thereof, together with mixtures thereof.

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
(1), 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 a2 mixture
of isomers of a compound of the formula () 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 diasterecisomeric salts formed by reaction of the corresponding racemate with a

suifable optically active acid or base, as appropriate.
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Yet nore preferably Rlerr] is H halo, (Jferr] alkyl optionally substituted
by one or norwolhehs23i or CJerr] al koxy. Even nore peeimveizey -
Rlerr] is H F I, Br, d, [err] or Berr] 5 Most preferably Rerr] is
H F, d, Br, | or CFerr]. Wen Xis Oor NH .Rerr] and R err] are -
preferably each independently H, halo or CF[err] Preferably Rl err]

is H halo or (Jerr] al'kyl 10 More preferably Rlerr] is Hor CH[err]
Preferably Ais unbra tlonall tuted b
Jerr] alkyl grGEfpR Chn‘%l”kf l‘;%ps ﬁ?fﬁ?a g’ﬁéﬁ“%{ mdersiop Iene
Most prefer ab! yﬂAmSmbeﬁtwheﬂ&mphssesauﬁmhamhutoh{m of the Bﬁ?ﬁﬂ{dabfﬁnﬂﬂhs Q.
Preferably E is NH or N err] al kyl). Most preferably Eis NH 20

Preferably G i s(etegetery F“t‘xfﬁ‘?fr] al kenyl, each of which is nono- or

di substituted by subst I tuents i ndependent I y selected fromhet, aryl,
cycloalk or [err] More preferably Gis Cerr] alkyl or C24 al kenyl,
each of whi cl$ i Brefepablyy Xag¢ OprNH.  nonosubstituted by [err] 25 Yet nore
preferably Gis C24 al kyl or C24 al kenyl, each of which is termnally
substituted by [er] where R err] and R err] are either each i ndependently H
or C[err] al kyl Preferably stfleastrtero bfRE R, R3gnd Rbsre Ho form with the nitrogen atom
to which they are attached, a 5 to 7-menbered ring optionally

cont ai ni ng anot her hetero-moiety selected fromNRerr] or O and whi ch

ring is opti onabkyaﬂ@gt,gmhﬁgomo%tag? P. substituents independently

sel.ected 30 from Cferr] and al koxy, and wherein Rlerr] is H,
d err]al kyl ,10 Mo[@rpijemblyk‘ 1sHorC0 -

' Preferably R? is H, halo, C,, cycloalkyl, C;, cycloalkyloxy, Cy. alkenyl, C, s 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,.s alkoxy optionaily substituted by one or more substituents selected
from fluoro and C; ; cycloalkyl.

More preferably R is H, halo, C, ¢ alkyl optionally substituted by one or more

30 substituents selected from halo and C, , cycloalkyl, or C, 4 alkoxy optionally substituted

by one or more C, , cycloalkyl groups.
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more preferably Gis [err] where mis 2,3 or 4, and Rlerr] and Rlerr] are
ei t her eacivdxoioses, or are taken together to form wth therIBE9SRYEN "
atomto which they are attached, a 6-nme®bered ring optionally

cont ai ni ng anot her hetero-noiety at the 4- position relative to the
ring nitrogen directly attached to the [err] noiety, which 5 hetero-noiety
is selected fromNH, [err] or O and which rihg is optionally

substituted by up to 2 errl].,s tjtyents,on.t ri af ons adj acent
to the ring nit r%émm%‘yl%iﬁﬁiﬁ%d‘gw@%@Wﬁbj “‘h’%ﬁ%‘?‘iﬁy one °rﬁ’c?ﬁd$?2‘?’
nore preferably, | Salkdiy! | where Rlerr] and Rlerr] are both Hor are taken
t oget her taken togef"her to form with the nitrogen atomto which they are

attached, a 6- 1Evemmworsarefarably Ry isdhtFs bis GlyCHy (tH: FHEHEH)REF;, OCH,; o

het ero-noi ety at é}? ﬁgosition relative to the ring nitrogen directly
attached to the [efr iety, which hetero-npiety is selected from NH,

[err] or O SindvioshpreferabilyR® is &, Byl Bry ot OF,. substituted by up to 2

CH err] substituents on the ring atons adjacent to the ring nitrogen
directly attached to the [err] noiety. 15 Most preferably Gis [err] where
[err] s piperi divaRen X'y ®BONH|R? anp RP@e pefeiably each irldeenilently H, halo ovlzeL.e Rl err]
is H [err] 20 Preferably the conpounds have the stereochem stry shown in
formula (1B) bel ow WO 00/ 05231

PCT/ B99/ 0i 227 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, ¢ 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, 4 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 NRR®.

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, , alkyl,
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, ; alkyl, COR® or CONR®RY.



[err] A preferred group of substances are those where
the substituents X, AL Db E, G Rerr], Rerr], Rl err] and R err] have .
the val ues found in the Exanpl es bel ow, and the stereochem stry is as 5
shown above WO ®3Ll a (| B). The nost preferred gr oSTARMME ances
are the conpounds of the Exanples bel ow ah® their salts and sol vates.
10 Particularly preferred substances are the conpounds of Exanples 3, 10,
11, 12 16, 17, 18, 19, 20, 22, 27 and 31, and the salts and sol vates
t her eof . The conpounds of the formula (1) can be prepared by a

number of meth | Y INIORE lwHafedn $4,5HE R® Al ard differ
dfven e foeraply FARALIORS wifhoih 6 3 854,

followng illu suitable 15 adaptation thereof. Such
met hods are a feach botlh Hoorpestekapftogether forforoy wiith the nitrogen atopyip ahichdhayarsi se

spect1 0, bel ou 15 AR o Sl b n G BTRS ©

position relative to the ring nitrogen directly attached to the (CHQ_)m moiety, which

5 hetero-moiety is selected from NH, NCOCH,, NCH,, NCONHCH(CHS,), 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.
Further more preferably, 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 which they are attached, a 6-

10 membered ring optionally containing another hetero-moiety at the 4-pqsiﬁon 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 CHj substituents on the ring atoms adjacent to the ring nitrogen

" directly attached to the (CH,), moiety. -

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

I I W
Sgheanes

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

20 Preferably the compounds have the stereochemistry shown in formula (IB) below.
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t he conpounds of fornmula (I) can be nade via reaction of a conpound of the
formuta (11) (wombostsng regioi soners thereof (11A) where apprequiBay@r2bel-ow
where X[ err] is O S, N(Cerr] alkyl) otl NNAPG, where "APG' is an

am no-protecting group which can be readily renoved to give the
correspondi ng NH conpound, and L' is a suitable leaving 5 noiety such as -
c, Br, I, SH [err] with a conmpound of forrmula (I11) bel ow

[err] Sui t abl e am no-protecting groups are well-known to the
skilled chem st and are exenplified in "Prgtecting G oups in Organic
Synt hesi s" by TW G eene and PGM 10 Wits, Johnj{jWley & Sons Inc., 1991,
herein incorporated by reference. Preferably _~8ni no- protecting group
is the t-butyl oxycarbonyl ("Bod") gr oup,A ch caf be readil y renmoved
either in situ during the course of the rgaction between (Il) and (I11)
above, or by later treatnent with trifjl uoroacetic acid (TFA), in a

sui tabl e sol vent such as di chl or onet hane. 15 Typically the reaction
is carried out by heating the subtrates (i ncluding regi oi soners

(I'1'A) thereof where appropriate) and (KI 1) tHgether (m a suitable organic
sol vernit such as di mret hyl acetam de, Yo a ftenperature in the range
25-200[err] C, preferably around 80[err]&— optionally in the presence of
a base such as triethylam ne or dii,sopfopyl ehhyl aqi ne, also 20 optionally
in the presence of a nmetal such ast copher .

I\

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 Method]
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Compounds of fornul ae (! I) (i ncluding regioisomers (I1A) thereof where

appropriate) WO0M45 (111) are available b% conventi onal neRCRABSI/HRTIN as
e

those exenplified in the Preparations Below. . 5 Method 2

Compounds of the forrmula (1) where Xis Oor S, Dis Oand Eis O S, NH or -
N(C err] al kyl), can be prepared by reaction of a conmpound of the
formula (1V): [err] where X'is Oor S, and L[err]

s a suitabl e I ﬁdﬁﬁ:l Yealof: Qﬁéﬁ!
Br, I, etc., :ngaﬂﬁvt\%gf’% t he @_?é ?mdrr%iﬁzty |°§°§£sw o@%fe actlvat ed
ester, with a formlda)(ﬂ)dmnhldmgrﬁmmes t&ﬁmmhmmmmﬁdqu s of
such acti vated ye rom the parent acid err|
SO for xS NIRRGE Shink “ReG {3 bieoRbiERing Borf phihippbé
reagent such a&eﬂdxllyydﬁme;l egiveothe caresponding INH consponit) dtd Ihigiesuitable leaving

5 moiety such as C), Br, 1, SH, SCH,, SO,CH,, SO,CF,, 0SO,CH, or OSO,CF,, witha

compound of formula (ITI) below.
1 Ll
/K i /k
x! N : o N7 Nare
A\ e
R R ~ NH R R*
R R . o R R’
an o o @

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

10 Wauts, 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 (ID) and (II) 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.



reagent such as 1-(3-di nmethyl anmi nopropyl)-3-ethyl carbodiimn de. These types

of -aci d- activating reagents can be used alone or in conbination.
Exanpl es of hydr oxybenzotri azol e based reagents which can be used by

t hensel ves ar eMO@8Bt i azol - 20 |-yl oxytri Sgdl net hyl ani no) - phRSERENIER -
hexaf | uor ophosphate and O (1H

benzotriazol -1-yl)-N, N, N, N -tetranmet hyl ur oni um tetrafl.uoroborate. Further
exanpl es VO 00/ 05231 '
PCT/ i B99I 01227 ' of

win | pentar | oPARRSR sFRafy 1 ip Lk hERiRRN @b &*@&f%‘éﬁﬁﬂp{?erﬂf”

noi eties can be uask(Iydre evailable byredayentiongionetiatyis sichfas thosd exerphfieddn thex ed

anhydri de and exwl es | r%:I ude the conmpounds derived fromreaction of
conpounds of for Trr] is OH) with 5 reagents such as
isobutylchlorofornate and bls(2-oxo-3-oxazolidinyI)phosphinic chl ori de.

Additionally, L[err] can be imdazolyl, such conmpounds being derived from
reaction of cohpdMeedZof fornmula (1V: L[err] is OH, with

N, N - car bonyl di i m dazol e. The reaction of compounds of fornula (1V)
with conmpounds of fornmula GE-His 10 suitably carried out in a suitable
sol vent in the piCompnansof theforoywia (Hrvetierd¥ i osBidhisd¥and-E is O, S, NH or N(C,

X9 00r S D kot op Ftgart Bk occbn o RGPl kPRI L) 20T E

by directly heating together conpounds of the formula 15 (1V) (including
taut omers thereof where appropriate), for exanple where L[err] is OH wth
conmpounds of the fornula GE-H where Eis Q or N(Cerr] alkyl),
optionally in the presence of a catalyst, |such as a suitable acid or
base, and optionally in an appropriate t, 20 Additionally, in
an anal ogous synt hesi s, conmpounds of fo () vihere X is NH can be
made via reaction of a conmpound of formul/(IVA) or (IVB):

1 0 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 1-yloxytris(dimethylamino)-phosphonium hexafluorophosphate and O-(1H- |
benzotriazol-1-y1)-N,N,N’,N’-tetramethyluronium tetraflucroborate. Further examples



W 00005231
15 [err]
defined as for

hydr oxybenzot ri
hydr ochl ori de
as di chl or onret
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where x[err] is N APG Wnere APG i s
Met hod 1 above. 5 Corrpounds of formul ae 1SIVA (1VB)
where X err]WP§°’R51§oc and L[err] is OH cga certain EFF F’é ces,
for exanple in the presence of certain dehydrating sytens such as |n a .
i azol e / 1-(3-dimethylam no)-3-ethylcarbodiim de
/ N- net hyl nor pholine in a suitable organic sol vent such
hane, form 10 conpounds of fonulae (1VC and (IVD): WO

00/ 0231

PCTA1B99/ G 227

10

15

20

of L? include the moieties derived from reaction of (IV; L? is OH) with
pentafluorophenol and N-hydroxysuccinimide. Similarly, L* moieties calnGbe used which
make compounds of formula (IV) a mixed anhydride and examples include the
compounds derived from reaction of compounds of formula (IV; L? is OH) with
reagents such as isobutylchloroformate and bis(2-oxo-3-oxazolidinyl)phosphinic
chloride. Additionally, L? can be imidazolyl, such compounds being derived from
reaction of compounds of formula (IV; L? is OH), with N,N’-carbonyldiimidazole.

The reaction of compounds of formula (TV) with compounds of formula G-E-H is
suitably carried out in a suitable solvent in the presence of an optional base, such as N-
methylmorpholine.

Additionally, compounds of the formula (I), where X is O or S, D is O and E is O, NH
or N(C, ¢ alkyl), may be prepared by directly heating together compounds of the formula
(IV) (including tautomers thereof where appropriate), for example where L is OH, with
compounds of the formula G-E-H, where E is O, NH or N(C,. alkyl), optionally in the
presence of a catalyst, such as a suitable acid or base, and optionally in an appropriate

solvent.

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) :



[err] whi ch may be stable and isol atabl e. 5 Conpounds of
formula (V) (including tautoners thereof where appropriate) may be
prepared by standard nethods, such as that outlined in the Preparations

bel ow, and - WeuesAle variation thereof Conpounds of PETRMAILT E-H
are comercially available or are ot herwi sel&vail able via 10 conventi onal
routes, such as are described in the Preparations bel ow Met hod 3

Conmpounds of the fornmula (1) where Eis [err] can be prepared by reaction
of a 15 conpound of the fornmula (1V) (including tautonmers thereof where
appropriate) as defined above, with an organometallic spegies [err]
where nis 1 or |ess, dependi ngijon the val ence of the netfl|ic species
M M can be a single netal or a conbi nati on of nmetals, optfionally wth
ot her ligands such as halides (e.g i gnard-type rea SN ,An exanpl e
ofthis type of reaction is ereg LlerrFis a halide, M\s uLi and n is 20
0.5. This type of reaction is\escribed in "Advanced O ggni ¢ Chem stry" by
J. Mar ch, 3rd edition, VW[EI§;nterscience in sections|0-106 and 0-107

and the references therein, herei n incorporated by rgference.

x? N N x2
R R R R
(AVA) avs)

where X2 is N-APG, where APG is defined as for Method 1 above.

Compounds of formulae (TVA) and (IVB) where X? is N-Boc and L? is OH can in
certain circumstances, for example in the presence of certain dehydrating sytems such as
in 2 hydroxybenzotriazole / 1-(3-dimethylamino)-3-ethylcarbodiimide hydrochloride /
N-methylmorpholine in a suitable organic solvent such as dichloromethane, fonh

10 compounds of fomulae (IVC) and (IVD):
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Met hod 4 . Conpounds of fornula (1) where Dis S (including tautoners
e e

t her eof wher € riate) 5 can be nmade fromthe correspoReH3*¥3#Hpound
of formula (1) where Dis O (including aut oners thereof where
appropriate) by reaction with a sul phur nucl eophile such as t hose

mentioned in "Advanced Organic Chemistry" by J March, W1 ey-Interscience,
1985, section 6-11, and the references therein, herein incorporated by

ref er ence. 10 A suitablg gent for carrying outa a transformation
I's 2, 4-Dbis(4-nmet hoxyphenyl )\ 1, 32, 4-di t hi adi phosp‘h ane- 2, 4-di sul phi de
(Lawesson's reagent). For a Neviww of this reagentNand\ eaction, see

for instance Pederson, et al] Buljf im Soc. Belges B7, 2 (1978).
15 Method 5 Compounds _&Qf the fornula (1) are av ab)e via reaction
of conpounds of formula ( Nand (Vl): N N

D [err] 20 vhereim L[err] is a suitabl\e | egving group such as
Cl, Br, or L The reaction \ itably carried o=+ the presence of
an additional base such ag af hyl amine, and in a g aprotic

organi c sol vent such g8 Onet hane. R

avo) (VD)

which may be stable and isolatable.

'S5 Compounds of formula (IV) (including tautomers thereof where appropriate) may be
prepared by standard methods, such as that outlined in the Preparations below, and

suitable variation thereof.

Compounds of formula G-E-H are commerciaily available or are otherwise available via
10 conventional routes, such as are described in the Preparations below.

Method 3

Compounds of the formula (f) where E is CR"R'? can be prepared by reaction of 2

15 compound of the formula (IV) (including tautomers thereof where appropriate) as
defined above, with an organometallic species M,CR"'R'*G, where n is 1 or less,
depending on the valence of the metallic species M. M can be a single metal or a
combination 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.
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reaction in some circunstances, i.e. specific substituents, solvents, .
bases, reacti oW000058bnditions, etc., wll E;ﬁoceed directly tRCTABIYORN: -
compound of forrmula (1). In other ci rcufrist ances. the formati on may

proceed in a stepw se manner via internedi ates of formulae (VIl) or
(VII1), or salts thereof: 5

whi ch may be stable and isolatable.. 10 Conpounds of fornulae (V) and (VI)

are avail able commercially or via standard met hods known in the art or
sui tabl e adaptation thereof. Certain of the subtances of the

i nventi on may beMetfoddconverted i nto ot her substances of the i nvention
by conventional functional group interconversion nethods. 15 It wll
be appreciated that all the substances of the invention are available via
met hods K NO\WamipBurdds 8f fbkrhula (1§ whée DB 5 tiemdidg tdukdhis ﬂ&éoﬁﬂﬁfﬂiﬂpbfc}?ﬁﬁe)
herein and suitable adaptati on thereof using nmethods known in the art.

The skilled chenfabespade fopsthe papespanding compaypadjof foxmula;(l) aderedhis Qudnoluingny
necessary adapt atj of e Rbreb e UppropRatk) ¥y ERbE &ith % sulphur nucleophile such as

those mentioned in “Advanced Organic Chemistry” by JF March, Wiley-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-bis(4-methoxyphenyl)-
1,3,2,4-dithiadiphosphetane-2,4-disulphide (Lawesson’s reagent). For a review of this
reagent and reaction, see for instance Pederson, ez @/, Bull. Chim. Soc, Belges 87, 223
(1978).

15 Methods

Compounds of the formula (I) are available via reaction of compounds of formula (V)
and (VI):

. . D .
' XH NH,
G
A B
Rl R‘ \N
R 2 o)\ v
w vn
.20
wherein L’ is a suitable leaving group such as Cl, Br, or L. The reaction is suitably

carried out in the presence of an additional base such as t:iéthylamine, and in a suitable

aprotic organic solvent such as dichloromethane.
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reagents, conditions, conpatability of substrates and reagents wi th desired
reaction, - "OMY®Blof reaction steps, protection/deprot ect PEHEBN R her

reactions, etc. It will be apparent"io those skilled in the art that
sensitive functional groups may need to 5 be protect.ed and deprotected
during the synthesis of substances of the invention. These steps may be

achei ved by conventional techniques, for exanple as described in

"Protective G Gy feabtibn Gl Skl circ@vsthde8s 1.8, spdditic SHYSERRAR SsoRiehls Badds Wlchion JONN
Wley & Sons Inc., 1991. 10 Sone of the reaction steps outli ned

herein coul d r eenditions,¢to, Wil progend; dingctinto give thejcampound of fosmnlai(l) dn other

st ereochem cal ﬁgﬂ’“‘ﬁ ' H:?a?i% m&gﬁ f%.ﬁn{ér' i

st ereochem strf;' may gesr%efg orﬁg?gﬁﬁlh%dg@ S sgequen é’%?é%@?%ﬁgﬁsi ng
conventional  formulae{(Vild)dor (VIIDhorssltdtheredfi ral HPLC, or by instead carrying
out the releyant transformation in a manner which does not lead to
racem sation; for exanple by use of a chiral 15 auxiliary in the reactant.
Al of the above reactions andmhe preparations of novel ssarting materials
used in the precedi ng net hpds are conventional and agpropriate
reagents and reaction conditio gor their performan or pIgEparation
as well as procedures fQu—i ct S pdT1 be
wel | - known to those skiINe inthe art wwth referen oliterature
precedents and the Exanpl & and Preparations herein. N A
pharmaceutically acceptablle salt of a conpound of the fornmula (1) nay be
readily prepared by jh=xbng together sol utiono a conpound of the
formula (1) and the desifed 25 acid or base, as appropyygte. The salt may
precipitate fromsolutipn andNag col | ected by xufiltyation or may be
recovered by evaporatio he sol vent The\affihity of the
conpounds of the formnul

A (1)\for FKBP-12 can be deferm Ned i n vitro in
a coupl ed col ori neri-eA PPl asepassgty usi ng si nmri-a AP ocedpresrt 0 published
ron,//Ad.L., et al., Bioche st ry1991, 30,

30 nethods (e.g. see K&
6127-6134, Zarnt, T., e al ., Biochem J. 199 159- 164, Holt,

DA, et al., J. Am Chem S , 1993, 115,
: R R‘ R  y

which may be stable and isolatable.

10 Compounds of formulae (V) and (VI) are available commercially or via standard
methods known in the art, or suitable adaptation thereof.

Certain of the subtances of the invention may be interconverted into other substances of
the invention by conventional fimctional group interconversion methods.

15
It will be appreciated that all the substances of the invention are available via methods
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
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9925- 9938) . In these nethods, the cis-trans i Someri sat i on of a hydrophobic
am noaci d- WO 0p0281 ne bond in a tetrapeptlde substrate (e.RETEBAYOIZ27 -
phenyl al ani ne-proline bond in N

succi nyl - al a- phe- pro-phe-p-nitroanilide [SUCCI nyl - AFPF- PNA]) can be

determ ned by nonitoring cleavage of pNA fromthe transPro-contai ni ng
pepti de by an excess of 5 chym)trypsi n. The I err] (the
concentration of the c und of .

i nhi bition) val ut¥@# Wf o8 ﬁ?‘ﬁ% 5&}4 tegsgﬁge %’%C‘*é@g%e?% 3% ogy.
Assay buf f eprderof¥ddetion sté;E,O;ﬁMecnonldeprotecuon, further reactions, etc.

4- (2- hydroxyet hyl ) -1 - pi perazi neet hanesul phonic acid 10 (HEPES), 100rﬂ\/| NaCl
ImMdithiothreitol (DIT), pH 8.0) is equilibrated to 10[err]C in
cuvette. 12.5[er Etlmﬁfbetﬁ?p%mnwo'mea&nédlﬁ u{é&?ﬁﬁ&%ﬁﬁﬁ@%&@%@h@%ﬁé@d@r r]

of a 60ny/ n solutTon of [err]-chynotrypsin in 1nM aqueous
hydrochl ori ¢ &ti Hepmotbcwﬂendwme]d@mathe synthesxepﬁsuhemnmoﬁhment@uoﬁmwant

FKBP- 12 (4.5[err ssa f action is
initiated by LG ﬁﬂ?ﬁ?‘b&“’*fn@?@%@%%@% Pk s%eé%b%FneAFPF- 15
PNA i n DMSO. The"hbtb@ﬁ&ba&e&pm OBgiv)Synthesizd iyt TW &tedne andPGMiWnis) Johe Wileg & | ng
data - every 0.25 second. Data are fitted with a first order rate
equation wth of Sens Ingn P9 he rate constant obtained corrected for the
rate of uncatal ysed isoneri sation of the substrate. The rate constant
determ ned at different inhibitor cgncentrations (10nMto | 00[err] M

i s expressed ¥ $omaf thersagtiongteps petlinedherein could sacemisationgbeariaer r] i s
estimated 20 US'ag,@emoéﬂe&gaicéne&%&qé@rﬂécﬁﬁ{, Spd ittt | ne of the
si gnoi dal dose résponse e apparent Inhibition
constant) was d etsteremchmdsn‘yunambeenq# éoremamplo hy snbseduent sesolytion using dogventiona)

procedure descri be 0 er - (5 HEPE

NaCl, 1nM DTT, p& °gf %%Qﬁ%ﬁg%é‘d’ Pgmféférr 'O%v%eéegﬁvesi%m%%%err]l
of a solution of mammﬁdﬂ@h&hasaﬂﬂotbmmaﬁom@xaﬁﬁabﬁnm]dfaom 60ng/ m
solution of [err]-chymtrypsin 1mM aqueous hydrochloric acid and
then 50[ err] Lidf W@W&%ﬁe“ﬁt@mhurran r econbi nant FKBP-12 (1.5[err] M

I n assaybuffer are added and m xed. The reaction is initiated by

adding 12.5[err]l of a solution of anhydrous succi nyI AFPF-pNA (100[err] M
final 30 concentAlbefiths sbose racsions andthe prensrasions ofgovylstartingmateriabsarseinghe The
absorbance al  prectfif Meltad Bk dr0bdiiind Gha hpPiphidicToagblt beifbdcin EchlaftioRy ©' Y

0.5 second. Data‘are
for their performance or preparation as well as procedures for isolating the desired

20 products will be well-known to those skilled in the art with reference to literature
precedents and the Examples and Preparations herein.

A pharmaceutically acceptable salt of a compound of the formula (I) may be readily
prepared by mixing together solutions of a compound of the formula (I) and the desired

25 acid or base, as appropriate. The salt may precipitate from solution and be collected by
filtration or may be recovered by evaporation of the solvent.

The affinity of the compounds of the formula (I) for FKBP-12 can be determined in

vitro in a coupled colorimetric PPIase assay using similar procedures to published
30 methods (e.g. see Kofron, J.L., et al., Biochemistry, 1991, 30, 6127-6134, Zamnt, T., et

al., Biochem. J. 1995, 305, 159-164, Holt, D.A_, et al., J. Am. Chem. Soc., 1993, 115,
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first order rate uation with offset and the initial velocity (v).is

cal cul at ed fr‘Bﬂf’? concentration of cis (re |leu-pro  PCI/IBY9M1227 -
bond) - succi nyl - AFPF-pNA at t[err] and the ®irst order rate constant at

different inhibitor concentrations (1). Data in the four [err] v. [I] are

fitted with an equation for reversible tight binding inhibition to generate
val ues for Klerr] 5 (see Morrison, J.F., et al Comments Mdl. Cell Biophys.,
1985, 2, 347- 368975 9b8%)S 1n mtﬁedleuaﬁ%naﬁﬁeﬁoﬁb@a h&m@%{)%&es the

concentration of FKBP-12 in the assay on anal ysis (see
Di xon, M, Bi ocpreline kpnd irpswtrapsptidepyigstrate (4. mmmalme-prohnegmnendﬁ-i ng val ues

neasure Kierr) fBpnpERlos o KR e EARARNAR AP REU el vy 1 ©

401[ err] | humnmbﬁmhbbhwageﬂmmm&.t&hm-hmmngpeﬂﬁﬂebyaﬁﬁdesfsef FKBP- 12
and 2.185m ass buffer are used in the assay. The neurite

out growt h pr dnof IJ?;il’:’?’*’vity of the compounds of the fornmulta (1), wthout
15 proviso, can be determned in explant cultures of enbryonic chick
dorsal root gan Dorsal root ganglia (DRG are isolated

| i
aseptically acc%hﬂ%@@!q@%liﬁ%e eﬁmmwtztbe@mulampmﬁ% Ner ve

;c)].e'1| ig) . E‘?’heGl %IH}\? 311% ﬁqg were éRB fve%?g&f{rﬁg%o%des algui}fggrl on

ice unti | huffm(ﬁaﬁﬁmb](SW(deyﬂmmm-pmmwﬁmesuhﬁm¢ stidh|l ganglia

cont ai i ng. Noor GRS 1M NG, Rl BRBB-RRD. SR b libiled (1R .

37[err]Cin a S%nﬁefternls;mbfmmmneftha’heseheaﬁnpeuhsihmsomem of a 60mghaiad

after aIIovmng4hour r the to ajtach, The explants were fixed
and st ai netplytion® @t?g é‘g P@“‘&ﬂg?ﬁm%aﬂﬂﬂ?‘g gQi"l!lf"f"‘bre For
each treat ment gpian®fhuman BcoRbiraft MKISIE mqﬂa@adbm%edd&naﬁ&mtl ng
t he extent of neurite outgrowh rel atlve to the dianeter of the explant

usi ng i mage anawwmﬁ%m%%%ﬁm@@ggws“mehAtFﬁ’Fand
W thout  ONGYsT pGR i BIMECY ' o aﬁs%%aaéeé%hmm&&u R AnCRAHRA Bffectiflg data

outgrowt h in the presence nerve growth factor al one. An'
al ternative sysemn&smulsmatwﬁmm&@mogdeomwmmﬂw@mmet _

FKBP- 12 30 PPl ase in descrl bed
by Gold, BG, P{MJ"%?%&%@ % fﬂgurg’i&ﬁ @3@%&%@@%@%@3@8 “Cell's
are mai nt ai ned substiix. IFheaste sonstadt detearined 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 sigmoidat dose response
data,

Ky (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. 12.5ul of a solution of
the present compound in DMSO, 250ul of a 60mg/mi 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 12.5pu! 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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Eagl e's Medi um (DVE) suppl errent ed with 10% f oet al caI f serum (FCS), 50U/ m
penicillin, S0MSGO0§Ik1 streptomycin at 37Cin a 7% CJerr] al’%%?/@r%’ -

Cells are pI ated at | x10[ err] cels per2hell and treated for 5 days

w th 400nM aphidicolin. Cells are then washed and treated with NG at
| Ong/ M various conmpound concentrations for 7 days 5 to determne if the
conpounds pronote neurite outgrowth.in the presence of "suboptinmal - NGF

concentrations (and/or,in the abse I\

deternmined - B&eﬂ§ ngfsgt afxgg;étgggfvg{oﬁ@mv?{secg{cg%?'@n} %e oo
random fi el ds. concemréﬂbﬁ oﬂ@iH(ﬁﬂﬁ%&b@nﬂmﬁykm-pNhﬁtﬂraﬁG&mﬂrﬁuhﬁfr’b&ces
can be evaluated in vivo_using the 10 sciatic nerve crush npodel in rat as

a nodel for peri SpRrstanta Wtr‘%@??ém%“?@é@ Data in fhei forgVin/Beoit V- [Barey|

CXPPTEIES) e R it ol B ol s o

Neur ol ogy and 5 (seeNéarrigtanc.Enctral, Codfuens, M@l /CelbBiophysh d 985, 2, 347-368). This

| - met hyl - 4- phenyl 2 TP
6- hydrgxydogam %ém%gﬂ% g“s?dtw egﬁ%%% dléegagsmgceﬁé%f qno}-FﬁBr e1g2 threggsagn 15
in Parinson's di {36M). [ken dialysi¥ (sed Dixoflt)Ms i BibcHants J.,1938 335, 1704(73) is udeliorl 50)

and finbria- fornix Iesuons@@s a nodel for regeneratlon in Al zheiner's
di sease (see Casdgneratingvalues of K, rior lesspotqnt gompoundsyo| ¢ sch, H. and W1, B.,
Prog. Neurol., 1997, 51 663-716) . The substances of the invention

can be adm nistered alone but wil Iémgieneral ly be 20 administered-in
adm xture wit 0 a Theisememethodclegiis used tomeasued; i fonFKBP152cwith e fallemingr

sel ected with regﬁwﬁéaaom@m&m@m@gy&epﬁﬁp%% Bl b Rnd W BEBPAS

phar maceuti cal xanple, stances

i nvention can be aﬁdmmsmmacbtﬂeadrhysedm&uhésamgual ly 25 in the form of

tabl ets, capsules, ovules, elixirs, solutions or suspensions, which my
contain flavouring or colouring agents, for imediate or controlled rel ease

appl i cations. The neRite bufgidwte promotyg aamﬂmemp@mmmmwm without
m crocrystal line cellulose, |actose, sodiu trate,  cal CI um

carbonate, di dél m%ﬁ%wmwtﬁ@mﬁ%ﬂ%bwk pEp ragt sapgliach, 30
(preferably corn,pggh %&g Oguamefﬁe sbifed mepnéhlglaaao‘fa@gﬂo%@ﬂ&hmftmy(see

conpl ex silicates, ranul at1 on bi nders”such
pol yvi nyl pyrrol i dwmsﬁeﬂsﬁeﬂidaﬁ-ﬂﬁnhﬁdné&@dm,mms, 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 alternative 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., et al,
in Exp. Neurol. ,1997, 14‘7(2), 269-278. Cells are maintained in Dulbecco’s Modified
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Additionally, lubricating agents such as nagnesi um stearate, sodium | auryl
sul fate and WOO8§IR npy be incl uded. Sol i d conposit i RGFEABNOIR7S| i | ar

type may al so be enployed as fillers in g&atin capsules. 5 Preferred
excipients in this regard include | actose or m |k sugar as well as high
mol ecul ar wei ght pol yet hyl ene gl ycols. For aqueous suspensions and/ or
elixirs, the substances of the invention may be ¢onbined with various

ot 51 Tyi g anGPa S3lédin OMERG Sbrlomdiil Uthi DR SR Bt WEE, SO,
_?_Lganol)étg:]ggglpgﬁeiglgi i nvent i %1’ 'latITV,"ga'tgd7%@_ﬁa'_t .m?eq?sral Mﬁ‘tor
examl o 1510 e st P el o B O Sl R, O e

i ntraventri cul a¥akhed ahdiréded idENGY at 10ng/miHVafieG caimpéind tondentcdtivid BEY iays! Y Or

subcut aneously, or they _nay be adm nistered by 15 infusion technigues.
They are bes? (& dierminsifibe comppauads prompte peyrite optgrawthin theiprgserss ofbeptimal 1y

contain other W%@&ﬁiﬁoﬁs%nd%ﬁ{‘m%smﬁ@@ﬁ@ﬁ%%ﬁt%ut@b&ﬁgiﬁén ifdgke the

sol ution i sotonic wth blood. The aqueous’ solutions s e suitably
buf f ered (pr ef dyasingimage analysis to measyre Heptinlagths irp20 rapdonnficdds sary. The
preparation of suitable parenteral fornulations under sterile

conditions is readily acconplished by standard pharmaceutical techni ques 20
wel | -known t o tTheaeurstophicedtivity dfithe paesent substances citrive evalastedindrivpausingties al

adm ni stration t_o,hurranrﬁ*)gt iq%Fnl‘t.s the d il dosa | evel of th
subst ances & SHEHq IRV FRIsERAF) ip 3t a3 2 pp PPORI2 1 DNE PEREREoR 525 ny/ kg
(in single or Bridge ®Mi,¢d. ,Expérimental Neurology, 1094 127 282260, MedipsiiiL S8t Of the .

may contain fromO0.05 ng to 1.0 g&of active, substance . for

adni ni strat i on 2bi ByplyNegirolpgy, 1952, 17,634-5¢3, Hold, BG-.chal.» Reviprativq Newgologyand
physician in a ; , §\b87 265t BE h@dg(]_ I ﬁaﬁﬁr Leh. Wi || be
nost suitable ?%ermgﬁf/mig’\r/\%ig?/i%\%%l 9& pat_ig}ﬂta%an ??’3\7\5{1{% var%t. t he
age, wei ght andMPEBpadsehydroxydepaminemnadels i vasiqud spreics a5iaancdlel fotwsganentiomges
are exerpl 3y Gf phdifisdhFhiai G4 Mok, 1S Fhyfla Resd 1950 UAES, 1459 564k hiHE
PCTr 1B99/ O 227 fornix lesions as a model for regeneration in Alzheimer’s disease (see Cassel 2J4C.,

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 in the 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 polyviﬂylpyrrolidone, sucrose, gelatin and acacia.



I nstances where higher or | ower dosage ranges are nerited and such are

W thin the scope of this invention. The ,subst ances of the

i nvention can al so be adninistered i ntranasal |y or by inhalation 5 and are
conveni ent|y owpiowes2sxd in the formof a dry powder inhal er orPCAB¥OIRI0| -
spray - presentation froma pressurised @3ntainer or a nebuliser with the
usé of a suitable propellant, e.g. dichlorodifl uoronethane,

trichl orof | uor onet hane, di chl orot et raf | uoroet hane, a hydrof | uor oal kane
such as 1,1, 1, 2-tetrafl uoroet hane (HFA 134A [trade mark] or

Gt o o o R SRR Bl el by 08 e

dosage uni t¢a1¥Rdiay %M@am ned by providing a vaI ve to deliver
met ered amount. The pressurised container or nebuliser nay cont ain a
solution or suspension ofthe active corrpound eg. using am xture of

et hanol and the gﬁ“ﬁﬂ# ﬁll

contain a |ubri Cgﬂf{&%h&:@ﬁﬁost%%%an t eate s Ie%sls an artrl @%JSLMS
(made, 15 fons em-afepbakgaxciplmslgehatqgm)illmudem“qrmﬂcsughmsmeﬂashlghsuffIat or
may be formul ated m x of a substan

i nvention and a %f %'ﬁﬁlvéelﬂgﬁglé’%hﬂ%eeﬁ%‘i\g'@h%g aqueous s?sggqsbog%axb o H‘
Aerosol or dry pgigigrices Of tHe!in@éntion Inagibe cohbthel witd mwm:gedinger ﬂivatmﬁgach
netered dose 20 or "puff' contains from 20[err]g to 20 ng of a substance

of the |nvent|onaﬂebﬁs:‘@&“r’v&?‘f“?"d’r@m’w‘ emysifyjing#nd/oy WW&B@%@V%O%
w th an aerosol 511 ts Bichi 28 wa gyf &uﬁn&epaﬁyléﬂe@igca%arghkaﬁ, Gnd@mbinatio Whi ch

may be adm nistered I1n a single dose of, nore usually, in divided doses
t hr oughout t hi® dthgreof. 25 Alter natlvely, t he substances of the invention
can be admnistered in the formof a suppository or pessary, or they
may be applied topically in the formof a |otion, solution, cream
oi nt nent or dustm:gsubﬁmi:esoftﬁhmvmnbnbmmmeaﬂjeaé@mmm fonenn;pleal so be

;(rj?nnﬁldi g?laljy adm ni stmwé of a k] n %P%‘V“hﬁaﬁ %al so be

neur ol ogi cal di Sﬁﬁﬂﬁﬁtﬁalﬂﬂc lﬂtﬁﬁm&iﬁﬂy oBthcutaneousl}'\Gr ﬁﬁ&ﬁﬁ?s&admlmstered by .

PCT/1 B9/ 01 2 215 infusion techniques. They are best used in the form of a sterile aqueous gt?luhon which
may contain other substances, for example, enough salts or glucose to make the solution
isotonic with blood. The aqueous solutions should be suitably buffered (preferably to a
pH of from 3 to 9), if necessary. The preparation of suitable parénteral formulations
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 suitable 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



For ophthal m c use, the substances can be fornulated as m croni sed
suspensions in I sotonic, pH adjusted, sterile saline, or, preferably,

as solutions in isotonic, pH adjusted, sterile saline, %?‘t ionally in
conbi nati on WO¥083br eservative such as a benzyl al koni um PCTERPBIRHe -
Alternatively, they may be formul ated i n24n oi ntnent such as petrolatum 5
For application topically to the skin, the substances of the invention-can
be formul ated as a suitable ointnment containing the active conpound
suspended or dissolved in, for . exanple, a nmixture with one or nore of

the follow ng:. m nera oL o I W\ neri ' thid @l
propyl ene gt ycmr’b%rgblé?ﬁﬂfe&wgg%%%eoxﬁ%opy egﬁgaiéﬁ;é‘n%gﬂlﬁgfl 10 3pe
enul si fyi ng weyfthiséhvestionr . Al ternatively, they can be formulated as a
suitable I otion or cream suspended or dissolved in, for exanple, a

m xture of one or nore of the follow ng: mneral oil, sorbitan

nonost ear at e, fNabitaickydfeREnenii60¢an alsb b hdiipitepd intranasally or hydhhatatiobat e 60,

cetyl esters wax, cetearyl alcohal, 2-octyl dodecagnol,

( X benzyl al cohol and
wat er . 5  mdarecanyenigntly deliyered pnthe ferey i 2 gRY POy “arﬂ%%?lse% al so be
adm nistered t ] . F&lw | Shedf & bififableS
neur ot r ophi c g%ﬁg%ﬁ%:&p{?ﬁfﬁg% I a gﬁe@ﬂ%&!vﬁtﬂﬁgrom h factor, brain
derived growt hpiopeilant, e.godithilerodiflmaromethangpinickiorofluoromethans/ or
neur ot r ophi n- 3., The dosaqge | evel LOLT i -@Qﬂgfom\#h. Ll end upon
the 20 neurot %ﬂﬁp&%ﬁ?@%ﬂ?&ﬁehg@gﬁ‘&?ﬂg&ggg |agg{ifl?n and the reo te of
admi ni st rat i on134eHrade mark] or 1,1,1,2,.3,33chepaaflagroprepana (HEA 22ZEA fatle makdr ences
herein to treatnent includ cur,a%li ve, ,'-‘{')ﬁ'lsl i at 'tve .edand AL ({1 J,aect iC
treatment. 10 2garhondioxifiroriofFEstaR]R B3, PS5 PHY PrgSuTISed acroscl, ‘J()I‘J}g a
pharmaceuti cal uﬁi‘é’ﬁﬂﬁ?ﬁé&&&ﬂiﬂa}? doViditig atvaive iPEUREE athetérbbarhount e (1) or a
phar maceuti cal 'y acteptabl e sa or solvate thereof, together with a

phar maceut i cal [pressurissdsoniainer o5 nehulisermay camtain agelution or spspensjon of hejaghys) | y al so

S0 o) o CONt LIl WP  ABHEbF ARkl Fand @R Yropellant as the WRARDHARE Hay

(ii) - a conpoudiitiafally bentdiwa hnbticant, ). sorbitan gricdeaten Capaules and cartidges (mads e sal t |
sol vate or 0 RY. . Be foRHMSRABNT .
(iii) the El%efgfexgn%l&ﬁ@ogg%gﬂgﬁogﬁsgl{}%%g%: ; W {ﬁ%ﬂt provi so, or of a
’ 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 20ug 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 ofa
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



pharmaceutically acceptable salt, solvate or conposition thereof, for the
5. manuf acture of a nedicanent for the treatpent of neuronal

degener ati on, (iv) the use of a conpound of the formula (Ig wi t hout
provi so, or of W 00/05231 phar maceutical |y acceptable saltP %/aR2¢7 o
conposition thereof, for the facture of a medicanment for

t he pronotion of neuronal regeneration and outgrow h; 10 (v)
the use of a conpound of the fornmula (1), w thout proviso, or of a ’
pharmaceutically acceptable salt, solvate or conposition thereof, for the

manuf act ure of medj nt f t o]l %I .di sease or
di sorder such-as %°Rh§%e%sght§%Wé?@e%ﬂte&?@gogkuse as 1?&5%?\/)

wher e the neur ol 3atosia) pHladjesteiestarile siline rot,qpreferablycdsasolutionsfin sntohispH sdjusted,

group consisting of senile depentia (Al.zheiper's diseas and of her,
dermnt 1o, "stete SSingy AP eoRHRPL PG BPERGLREe HY A e f
notor neuron di Sgagfde. Alternatively, theyTidyioe Mﬁmaseﬁdh e Giinent kiioh by \SHroRAtuSn.

di sease, neurological deficits associated wt _ stroke, all
forns of degerferative di sease affecting the central or peripheral

nervous system (g, q. X - hral et i ’.E‘ﬁ%

progressive 20 ?ogppﬁcgéggﬁgisc%?y%@%ﬁ%%o %ggﬁ'gr ystn%ggﬁig;mum
progr essi ve nmuscad eguitalile ointment containing the active cpmpaoynd sespemiet) ot dissolvied g fdrar
atrophy, physical or traumatic . damage tot.h entral. o ge s [

peri pheral ner voﬁ%f@ﬂﬁ%.vﬂm@ﬁl QP‘?G@S&E)%?I?W%“&P%,NI!’B%??J?eg&?a&fm’ _
prol apsed white petoldnth,\pRsryRiaE alcsl] sulydxyéthyleneslyoR firoylsak corhpoield) OSi s,

pl exus di sorders, thoracic outl et syndrones, all forns, of

peri pheral nelff opaplsifyipsEenang wate Adtempaivelp ey san be formulated aggspitabje lotion or
trigem nal neuralgha, sug;}eﬁaémagﬁwmq&'fo%aiega Rixtig€ bt or® oF flofYor it |

forms of auto-immne rel ated disease resulting I n damage of the central or
peri pheral ner votillowing: ayineta oij. sorhitian mohestearate; o polyethylene-glydeb liguid paraffing |

nervous syst emy AMMEBHES {4 ol AR, S oSy Sl B oo

affections of thevamptic nerve (e.g. retinopathies and 30 r et r obul bar
neuritis), he%\gi ng di sorders such as tinnitus, and prion di seases;
WO OO 05231 :

PCTAVBI9I 2i 27 The substances of the invention, without proviso, can also be administere@tbgether with
(vii) wuse as (vi) where the neurol ogical disease or disorder, is senile

dermenti a  other nquqtrophip agantssueh A agwatroriic grARihartor Bk &lial deriietbt r ophi ¢
lateral sclerosi }Mfactor,_braindeﬁve@@ﬁmactgﬂrc f neiRtrBphid RlloPhaftirS €ase,
Par ki nson' s di sedse, Huntington's i sease, a neurol ogi cal

deficit associ at adurpfromhire3.r Biecdosapejeyelafitheneurotraphie agept will depend upon thdamage t o

0, SR DS R LR B Uttt

or a hearing di sorder such as tinnitus; (viii) a nethod of

treatnment of a hyman to treat neuronal deqeneration whigh . .

conprises treati ES%?%WW%#HPQWS%%@‘QM m@\’“&f“@&ﬁf}@ﬁ’i‘l‘ﬂmfﬁ t he
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;



10 formula (1), wi thout proviso, or with a pharmaceutically
acceptabl e salt, solvate or conposition thereof; (ix) a
met hod of treatnent of a human to pronote neuronal regeneration and .

out growt h whith¥%5#¥ri ses treating said human with an ef f eRGHBMMFRAnt -of a
compound of the fornula (1), without prove8o, or with a pharmaceutically 15
acceptabl e salt, solvate or conposition thereof; . (x) a net hod of )
treatment of a human to treat a neurol ogi cal disease or disorder such

as a neurodegenerative di sease which conprises treating said human with an

effective anoun;, of ﬁﬂﬁhﬁac %ﬁ'&gﬁéﬂl i SA...OF With
a P )ar n%ceﬁé i.cameg%%{é%mgﬂe sa t,&h}so1 at org%fé’%@@tolron
thereof; 20 (xi) compositionthereof, for usxas ashalicamedty neur ol qgi cal di sease or

di sorder is selggted from.th oup, consi sting.of senile
denentia (Al zhé}“ﬁrerg‘s‘?' |g§§g§?°%3fg1eﬁwu&3pﬂ{ﬁ°§gmm’ ordfs amyot r ophi ¢
:DatE_raI slclegpsis o Hunt i caflpal d_emtsm I dﬁml d F'for't?e i at ed
ar ki nson' s di sease, ntington i sease, neurol qgical deficits associate
Wit h 3 st%w@%g}%ﬂﬁﬁw&ééﬁﬁ%%gmw%#%&i ng the
central or perigier gle ueof a compound of e YoHenlaV)Stvithout Prodiso, 0 bEPe! | ar - brai nstem

atrophi es, syndrones of progressive ataxias), all fornms of
muscut ar dyst r ophy, phamsggentioslly accapteblesalts solnatenyicpropgsition thereof, for the pr ogr essi ve

bul bar nuscul ar atrmg[mE ' . LC.. Eﬂgs tral
or peripheral nervous sychEEF%%%F%%%%gﬁ%%ngg erni g@éé%ﬁ?r%%{‘]’ua?gd or

prol apsed outgiomtler ver t ebrae di sc syndrones, cervical spondyl osis,

pl exus di sor.der t horacic 30 utlet s rones, all_.forms of
peri pher al ﬁgur@’pat HV“{%%W@P%‘H&#@EEWH‘“MI x”qg"“?pm"i”’ oroff apetic),
trigem nal -neural gi phan@hdtGan adcyRaiiesait@Wat d campdiftioh tierddd|fonthe al |

WO 00105231 ) o
PCWEB99I| /i 227 manufacture of 2 medicament for the treatment of a neurological diseasg or

forms of auto-i MuNgissalahdrhsdinitdddgedistivt iisble;i N damage of the central or
peri pheral nervous system (e.g. mul tlgl e sclerosis, nyasthenia gravis,

Quil | ain- - (vi) useagin (v) whorp theymeusplogisy! diseaspor disorderdsselfcted framytke of the
nervous system dap HS&K% . . . rﬁ%g“? . .
affections t(%? t he o&%%cnerv o(fessnélerde Ftﬁlg a J|"€lglﬁsan Bl G ret‘?sdbul bar
neuritis) hearing einywroghicdateralishlernsis aadwthérderms afichoor nemormidisceses es; and .o
(xii) a method as Ln.{xi neukol ogi cal, di e . or disorder is
senile denmentia i’aﬂ(ﬂm sﬂ%e%%n%%%g%@ylogpﬁ?ﬁﬁ?ﬁe %tﬁ%‘r'ﬂqﬁa,

anyot rophi c | at er al stsokk,cilideinss of degenerative disease affevting e ceattalroxgferiplitiadr neur on

di sease, Parkinson's disease, Huntingtan's ) di segse, a.

neur ol ogi cal defi ci Pﬂ%émg’&’m %%ﬂ%@ﬁm%’ﬁ“w*%msﬁvﬁo

damage to thg centr adxigd), Mot T nftlsculk® Gystiephys YiipRSlitémikbculaPitphies Or d) . a

peri pheral neuropathy (either diabetic or non-diabetic), multiple sclerosis
or a heproBressite balhagmpscylge srophy, phypigal erdraumatic 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 (¢.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;



The follow ng Exanples illustrate the preparation of the conpounds of the
formula (1). 15 It is to be appreciated that where-the conpound of the
Exanpl e and/or Preparation is a benzi m dazol e, the val ence tautoner is
al so di scl osedWaQ®WOsBE fol | owi ng Exanpl es and . Prepar at i oRCT/IBOY0N327 -
tenperature nmeans 20 to 25C. Flash chromatodfaphy refers to col um

chi omat ography on silica gel (Kieselgel 60, 230-400 nesh). Melting points
are unconrected. [err]H Nucl ear magnetic resonance (NVR) spectra were
recorded using a 20 Bruker AC300, a Varian Unity Inova-300 or a Varian

Unity | nova-400 ct r 'gﬁl s.consi,.stent with the
proposed struct ur?e : ﬁ%ﬁ&@igﬁ%@#gﬁ’ﬁ%@&? S iohégagnssegﬁ%degﬁ' Bin
parts-per-mllion dowAlzeislers diseaseddr aothbideientia amyotsophis 1ateral/sitidsizoz|
abbrevi ations for designation (%f m%jor aks: e .g. §, .singlet; d, doublet;
t, triplet; q, qﬁ‘g’rﬁf“‘élf",mrﬂ motg E‘F‘B’P'g ?eas?»?”&ﬁﬁa’a?%g LS wer e
recorded using a Fi nnigaie, Mearolbaaidfeficil ROGid Wit iFRBShy bk bPeiratd [ i O

1000 nass spectroneter. MS neans | ow resol ution masS spectrum and the
cal cul at ed and? obser véamnagsiathy gentahorperipheral pervons sysiem ¢:¢.pinal cordy.anposi t i on

of | owest mass. Hexan e RS, I . . 65-
70[err]C. Ether refer gﬁ%ﬁ%ﬁt@fﬁﬁﬁer : %8@{ ?ﬁgﬁgﬁ%é?cg%é@pltggagﬁ%%%a
acetic acid. Optical hearingdisomlts suclsastimnitusiiet er mi ned at 25[err] C. The

nonencl ature of the,co und ntioped 30 .bel qw was ,gener at ed hy an | UPAC
nonencl at ur e progﬁ"é’?n 2 Method 0§(§%%We§%§qnmto%eﬁnemnal generatlonwhléx

EXCT /1 :39 i/ oi 227- comprises treating said human with an effective amount of 2 8npound of the
anpl e |

2S)-1
-(1, 3- Benzoxaﬂgl( - 22 y| formuia (P} withoupprewise, 9 Wish & pharmasenticallyaceepiable salt soivate de
H Obt compokifibd 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 (T), without proviso, or with a pharmaceutically |

15 acceptable sait, solvate or composition thereof: _

(x)  amethod of treatment of a human to treat a neurological disease or disorder such

. asa neurodegmerativé disease which comprises treating said human with an
effective amount of a compound of the formula (I), 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



N- net hyl nor phol i ne (0.085m ) was added to a sol ution

of (2S)-1-(1, 3-benzoxazol - 2- yl ) -2-pi peridi necarboxylic acid (95.5n)

[ see Preparation 3 hydr oxybenzotri azol e hydrat e (89. &gl)

2- pi peri di noe¥A¥®he(50ny) [see J. Chemg Soc, (1935), 142 1‘1‘2%‘}12&70 - and
1- (3-di net hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochl oride (140ng) in

di chl oronet hane (20m ). The reaction m xture was stirred at room

tenperature for 18 hours, after which tine the m xture was diluted with
water and the organic layer was - ‘separated, dried over magnesium

sul phate and the scﬁomfanbfimumdetdmhdrdisemdmuhingmdapmgsaﬁmMQrcrude
product was purified. al ounn ograph on SI I I.ca. gel el ut| ng
with a sol vent gracﬂggﬁgﬁ%ifeqf’usf Hﬁﬂ@ﬁ Y %m"lfya

?%?ni (13 et hyl axﬁféaymmrﬁe)ﬁﬁmmnwmmmme&edvuﬁssyﬁteﬁ,odapédneﬁcﬁso afford

benzoxazol - 2-yl ) - N[WWWWM&%MH&@?%%%K?&M%&% de

10 40
ElH,[ ecrj;], "9 258(?erp§§r@°“l7bmz’6é?{1‘")dhe"§'né E@“é?#%% , g%d%alﬂw%%" and %) o
(I H, bs), 4.25(xi)H,amjthodasis(x)wherathe @mlogi@nhsm mzmsmie(r Bleenile)dementds (4H,

gﬁ?al’-.ysi S: 1F§8né go @Eﬁ?@ﬁﬂﬁgf%ﬂmﬁ%ﬁu&[eyor@%% ?'%%soro 05 [err]

25 requires C, 61. Mmpthet fofin 46knotdt nelrbnBibtase, Parkinson ¥Wlisedde, Fhibfiflgton’s
PCTAI B9/ 01227

disease, a neurological deficit associated with stroke, physxczs or traumatic Exanpl e

( 28) - [N[ er ]r 110l 2- Al nfagiabe/to)thd cehttal 3r ﬁ@i@ﬁ&ﬂ%ﬁbﬂ&ﬁ’t&ﬂf@g&bﬁﬁrdﬂ)@c ar boxani de
err
peripheral neuropathy (either diabetic or non-dlabenc), multiple sclerosis or a

hearing disorder such as tinnitus.

The followin.glExampl%' illustrate the preparation of the compounds of the formula (f).

15 Itis to be appreciated that where the qompouhd_ o_f the Example and/or Preparation is a

- 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 wei'e recorded using a

20 Bruker AC300, a Varian Unity Inova-300 or a Vanan Unity Inova-400 spectrometer and
were in all cases consistent with the pfoposed 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 jons 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 [UPAC nomenclature program.



Benzyl N-[2-([(2S)-1-(Il, 3-benzoxazol -2-yl)-2-pi peridinyl]carboayl am no)
ethyl] carbamate (480.6ng) [see Preparation 4] was dissolved in nmethanol
(20nm) and 10 10@6Ealladiun1bn charcoal (48ng) was ‘added. The react,on

m xture was t h¥@000583hLy 4y ogenated at 4 at m)ther es (60 p.s.i. BCHABOMYAR, -
tenperature for 3 hours, after which ti the mxture was filtered and
t he sol vent renpved under reduced pressure. The praduct was then
azeotroped with dichloronmethane to afford (2S)-Nerr]-(2-am noethyl)-1-

(1, 3- benzoxazol - 2-yl ) - 2- pi peri di necar boxam de (296ng) as a col ourl ess

liquid. 15 [ EkshpteMVR (CDCl[err]) [err]: 7.40 (1H d), 7.25 (1H d),
7.20 (1H, t), 7.05 (1H, t), 6.75 (1H, bs), 4.90 (1H, s), 4.25 (1H, d),
3.40-3.20 (3H, m, 2.80 (2H, t), 2.40 (1H, d), 1.80-1.60 (3H, m,
1.60-1.40 (4H, enzaadol IM-8213-dinert@ino dSiiveridipesdfbozamiie- 13; H
6.69; N, 16.27; } requires . 16.63%
Exanpl e 3 WD 00/ 05231

PCTI 1 B99/ O 227- 31

(2S)-1-(1.3-Benzo
(cis)-2,6-dinethy
[err] .. 5

-2-yl)-Nerr]-2-[
i per [ di nyl ] et hyl -|2- piberi di necar boxam de
o fper L

— X170
St A

N-methylmorpholine (0.085ml) was added to a solution of (25)-1-(1,3-benzoxazol-2-
yl)-2-piperidinecarboxylic acid (95.5mg) [see Preparation 3], hydroxybenzotriazole .
hydrate (89.0mg), 2-piperidinoethylamine(50mg) [see J. Chem. Soc, (1935), 1421-1426]

10 and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (140mg) in
dichloromethane (20ml). The reaction mixture was stirred at room temperature for 18 .
hours, after which time the mixture was diluted with water and the organic layer was
separated, dried over magnesinm sulphate and the solvent removed under reduced
pressure. The crude product was purified by coloumn chromatography on silica gel

15 eluting with a solvent gradient of 4 : 1 : 0, changing to 0 : 95 : 5, by volume, hexane :
ethyl acetate : 0.88 aqueous ammonia solution solution to afford (25)-1-(1,3-
benzoxazol-2-y1)-N*~(2-piperidinoethyl)-2-piperidinecarboxamide (109mg) as a white

solid.

20 'H-NMR (CDCL) 8 : 7.40 (1H, d), 7.25 (1H, d), 7.20 (1H, t), 7.00 (1H, 1), 6.95 (1H, bs),
4.95 (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 (SH, 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%.



The title conpound was prepared by a simlar nethod to Exanple 1 from

(29)-1-(1, 3- benzoxazol - 2-yl ) - 2- pi peri di necarboxylic acid [see
Preparation 31 and 2-[(cis)-2, 6- di met hyl -1 - pi peri di nyl e [J.
Med. Chem, %“52"( 1984), 684-691]. The ggude pr oduct l\l/\gl}sﬁggdr?% i ed by

col um chronatography on silica gel eluting wwth a solvent 10 system of
93:7:1, by volune, dichloronethane: nethanol: 0.88 agueous anmoni a
solution, to afford )

(2S)-1-(1, 3-benzoxazol'-2-yl)-Nerr]-2-[(cis)-2,6-dinethyl-I-

pi peri di nyl ] et hyl - 2- pi peri di necarboxam de as a col ourl ess gum

[err] H-NMR ( er [err]: 7.40 (IH d), 7.25 (IH d), 7.20 (1H, t),
7.05 (1H, t), 6 , bs), 15 5.00 (IH s), 4.30 (1H, d), 3.40-3.20 (3H,
m, 2.80 (2H, m, 2.40(3H, rr) 1.80-1.60 (6H, rr) 150(2H rr),
1.40-1.10 (9H, i k V. (

8.40; N, 14. 38 iaiai R R et 8201:2-y})-2-R

20 Exanpkes 4 to 7 The corrpounds of the fol I ow ng t abul at ed
exanpl es (Table 1) of the general formula: WO 00/ 05231

PCT1/ B99/ G 227 [err]
were prepared by a sjmlgr met hodoto t hat descr|bed|abowyg for Example 1

from2-[(cis)- 28 di : 1 - pi peri di ny
27; 5, (1984), 684691 m e c§rrespondi ng
Table 1 e

‘Benzyl N-[2-({(28)-1-(1,3-benzoxazol-2-yl)-2-piperidinyl]carbonylamino)
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

o 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)-M-(2-aminoethyl)-1-
(1,3-benzoxazol-2-yl)-2-piperidinecarboxamide (296mg) as a colourless liquid.

15
'H-NMR (CDCl,) & : 7.40 (1H, d), 7.25 (1H, d), 7.20 (11, t), 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, t), 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,sH,N,0,. 0.5 CH,Cl, requires C, 57.05;
H, 6.28; N, 16.63%.

Example 3



Exampl e Starting Y Anal ytical Data No
mat eri al prep. .No. 4 118 -
[err]H-NMR (CDCl[err]) [err]: "7.15 (2H, m,

6.85 (1H, d), WOBWO2BH, bs), 4.95 (1H,

s), 4.25 (1H, d), 3.35 (2H n), 3.20 31

(1H, t), 2.80 (2H, m, 2.50-2.40 (3H,

m, 2.40 (3H, s), 1.80-1.60 (6H m,

PCT/ABOYPI2RT -

1.50 (2H, t), 1.40-1.10:(9H m.

Accur at e Mass: (£ 9-HESSxazol-2 7

399. 2762 (MH err] ‘requires

399. 2760 ( MH[ er r piperidinecarboxamide Rot at i on:
[err] = -48.0[err] (c =0.1

met hanol ) WO OND5231

PCT/ 1 B99/ 01227 33 5
29 [efTHWMR (CDCI[err]) 8 7.3p (1g d), CH,

7.15 (1H, d), 7.0 6.80 (1H, N [err]
bs) . 4.95 (1H ) “N 28NCIL ). 3.40- N ~N

3.20 (3H, m), 2.80 (2H lbs), 2.50 (2H )\ o

bs), 2.40 (1H d)g”Dg0-1.00 (ITAM. o N H,C

Accurate Mass: Found A19. 2215

(MHerr]). [err] \I es

419. 2214 (M err] 6

[err] HNVMR (CDCl [ [err]: 7.60 (1H, .

7.35 (1H d), 7.30 (1H d), 4.95 (1H, [err]

s), 4.30 (1H ), 3.40 (3H m, 2.80-
2.45 (4H m, 2. 48 tiltoriPound wa¥prépakéll by a similar method to Example 1 from (25)-1-(1,3-
(17H, m. oL L. {,err]_ Accur ate Mass:
Found 453. 2448 benzoxazol-2-yl)-2-piperidinecarboxylic acid [see Preparation 3] and 2"[("1‘*'?\@[ err]).
E ‘If/h{ Lr { ]e?“i €S dimethyl-1-piperidinyllethylamine [J. Med. Chem., 27; 5, (1984), 684-691]. 4Re crade /
' 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-z-yl)-N’-2-[(c_.is)-2,6-dimethyl—1-

piperidinyl]ethyl-2-piperidinecarboxamide as a colourless gum.

'H-NMR (CDCl,) & : 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 (1H, 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 (9H, 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 :



7 4 [err]H—NIVR(CDCI[err]) [err]:

7.25 (1H, : 7.05 (1H,
s), 6.95 (1H 6. 65 (1H, ~ rrj
bs), 4.95 (1??’"&’5" BX. 25 (1H d), 3.40- permmsonif’ ')
3.20 (3H, , 2.75 (2H, t), 2.55 (2H, : [err]
d), 2.40 (3H n)h 1.85 (1H, m, 1.80- :
1.20 (11H, m, 1.15 (6H m, 0.90 o [err]
(6H, d). M. 441
(NH[err]) _ Rotation: [err]
= -95.02[err] ([c = £b
met hanol ) 00 52
PCTI | |399/ 01227 N 34

nple 8
(28) 1-(1, 3- Benzd&azop 2-y c [ -2-[(cis)-2.6-dinmethyl-I|-piperazinyl]eth
yl -2- plperldlnecarboxanlde 5 [err] Trifluoroacetic

acid (10mM) was added to a solution of tert-butyl (cis)-4-[2-([(2S)-1-(1, 3-

o1 per azi necar oA ERE0Y gty EbeRL AR B EREHRDE BHE: HIH" (1 ot )

at 0C. The 2 ERmkihgD1 (M) bipbiinyAethyAfhesS. Mddedhedt., TR S/(19SN168Aa0LY @adf Or
1.5hours, after’ whlch9 ¢ ?ﬁ sglven? was reaned under reduced

pressure andStW&mEmn@nWOP‘Yﬁl‘bﬁ?@d bet ween saturated potassium
carbonate solution and ethyl acetate. The organic |ayer was separ at ed,
dri ed over magnesi um sul phate and the sol vent renoved under reduced 15
pressure. The product was azeotroped several times with dichloronmethane to
afford

Example | Starting Y ' Analytlcal Data
| No material - N
prep. No.
7 |18 | TF-NMR (CDCL) 3 : 7.15 (28, m),
/L | 6.85 (1H, d), 6.80 (1H, bs), 4.95 (1H,
o Xy |9,42508, d),3.35 (28, m), 320

(1H, 1), 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 : fo], =-48.0° (¢ =0.1
methanol)




(2S5)-1-(1, 3-benzoxazol -2-yl)-Nerr]M2-[(cis)-2,6

di met hyl - 1- pi perazi nyl ] et hyl-2- pi peri di necar boxam de (0. 659) as a
white foam err]HNWVR (CDCl[err]) [err]: 7.40 (1H, m, (i
7.20 (1H n, Y’Q}BJ“P?_H , 6.60 (1H, 20 b?% 4.95 (1H, s), W%’?’ 27 d)
3.40-3.20 (3H, m, 280(4H, m, 2.50-2.30 H m, 1.80-1.60 (6H, m,
1.00 (6H, nm . Anal ysis: Found C, 62.08; H 8.04; N, 16.98; [err] 0.5
Herr]O 0.2 [err] requires C, 61.88; H 7.94; N, 17.02% '
Rotation: [err] = -78.0[err](c = 0.1 nethanol) 25 Ms:.387(MHerr]).
W 000/ 05231 3 29 'H-NMR (CDCl,) 5 : 7.30 (1H, d),
PCT/ | B99/ 01227 35 Exangl e 9
5 2-pi peri di necar boxani de [erfr] N [err] 7.15 (1H, dic790 (1 He w380 H,
(0.018m ) was adided to a sol utign@f ~S)-1- (1, jpggl g Q'ZS j\[@rr]-
10 2-[(cis)-2,64dinmethylf-1-pi perlazhknyl] et hyl - 2- ?) er| n)écargoxa?}‘n d.19)
[ see Exanple 8] and|pot assi Um Donat e (16®X3Hmh2éﬂé2ﬁ,tbs),ﬂé0(ﬂﬁ;l)
The reaction m xture was stifr # room t ¥ f s..dafter
which time the golvent Was renovied“t{er ri’%gé@h%@és‘%"élz%d;@ﬁ‘r@
residue partitigned betyeen ethyl acetafe and |watsrtte Mdse: Found 419.2215
(MH"): C,,H;,N,0,Cl requires
419.2214 (MHY).
6 31 | "H-NMR (CDCly) 6 : 7.60 (1H, 5),
7.35 (1H, d), 7.30 (1H, d), 4.95 (1H,
Q"N ), 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
. (MI"). C;3H,N,O,F; requires
453.2477 (MH")..
7 42 | TH-NMR (CDCL,) 5 : 7.25 (1H, m),
7.05 (1H,'s), 6.95 (1H, m), 6.65 (1H,
Q" N | bs), 495 (1H, 5), 4.25 (1H, d), 3.40-
3.20 (3H, m), 2.75 (2H, 1), 2.55 (2H,
H,C 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 : [a], =-95.02° (c = 0.1
‘methanol).




organi c | ayer was separated, dried over magnesi um sul phate and the sol vent
renmoved 15 under reduced pressure. The crude product was purified by
colum chro y on silica gel eluting with a solve radi ent of
97: 3.5: O.ga%ﬁ nging to 97: 3: 1, by ol une, dichloroﬁggﬁgﬁbéh”7 -
met hanol : 0. 88 aqueous anmoni a sol ution (é 70 1), to afford
(2S)-Nerr]-2-[(cis)-4-acetyl -2, 6-di nethyl -1-pi perazi.nyl]Jethyl-1-(1, 3-benzo"

xazol - 2- yl ) -2-pi peridi necarboxam de (91.6ng) as a white foam 20
[err]H-NVR (CDCl[err]) [err]: 7.40 (1H, d), 7.25 (1H, d), 7.20 (1H, t),
7.00 (IH, t), Exafpleld n, 4.95 (1H, s), 4.30-4.15 (2H, m, 3.40-3.15
(4H, rr), 2.75 (3H, m, 2.50 (3H, m, 2.30 (1H, q), 2.00 (3H, s),
1.80-1.60 (5H, m, 1. 10 (6H m . Anal y3|s Found C 62. 64; H 7.79; N,
15.73; [err] Od$hse BinzOxaZol-B5 i) 205 dire hefainviieth¥1-29; N,

15. 69% Rot atlon [err] = -67. 0 (c 0 1 net hanol) V\D 00/ 05231
PCT/ | B9/ 01227 biperidinecarboxaimide 36 NS 428

(Merr]). 5 Exanpl e 10 5

(2S)-1(1, 3-Benzoxazol -2-yl)-Nerr]-2-[(cis)-2,4,6-trinethyl-1-piperazinyl]e
t hyl - 2- pi pertd| necar boxam [err] 10 Asoléﬁlon of
(2S)-1-(1, 3- bengoxa oI-%—yI)-N[ P]-2-[(cis)-2,8-dinethy -1 -

N ~"N N Yy N\/\N/'\\
0/l§N 0 HBC)\/N\H/OAK — )§N o H,CJ\/NH

Trifluoroacetic acid (10ml) was added to a solution of terz-butyl (cis)-4-[2-([(25)-1-(1,3-
benzoxazol—Z-yl)-2-p1pendmyl]carbonylammo)ethyl]—3 5-d1methyl-1-

10 plperazmecarboxylate (0 95g) [see Preparanon 8] in dichloromethane (10mi) at 0°C. The
reaction mixture was then stirred at room temperature for1 5hours, after which time the
solvent was removed under reduced pressure and the residue partitioned between
saturated potassium carﬂonate sdlﬁtion and ethyl acetate. The organic layer was
separated, dried over magnesium sulphate and the solvent remoﬁed under reduced

15 bressure. The product was azeotroped several times with dichloromethane to afford
(25)-1-(1,3-benzoxazol-2-yl)-N-2-[(cis)-2,6-dimethyl-1-piperazinyl]ethyl-2-
piperidihecarboxmnide (0.65g) as a white foam.

H-NMR (CDCl,) 6 : 7.40 (1H, m), 7.25 (1H, m), 7.20 (1H, m), 7.00 (1H, m), 6.60 (1H,
20 bs), 4.95 (14, 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).



pi per azi nyl ] et hyl - 2- pi peri di necar boxam de (108ng) [see Exanple 8] and 37%
aqueous f or mal dehyde (0.21nml) in acetonitrile (3m) was added to sodi um
cyanobor ohydri de (86.5ny), followed by glacial acetic acid (0.l m% The
reaction m xt UN@OAEMEtirred at 15 roomtenperature for 1.5HREHIBIYIRYTe, -
which time glacial acetic acid (0.1m) was ded, . and the m xture was
stirred for a father 30m nutes. Diethyl ether was added to the m xture
and the organic | ayer was washed several tines with 2N aqueous sodi um

hydr oxi de sol ution. The organic |ayer was separated, dried over nagnesium

sul phate and the sol vent renoved under reduced pressure. The crude
product was purified by 20 colum chromatography on silica gel eluting
with a sol vent gExamelt9 of 97: 3.5 0.5 changing to 97: 3: 1, by

vol une, dichl oromethane : nethanol: 0.88 aqueous anmoni a solution to
afford (25)-1-(1, 3- benzoxazol 2- yI) N[err] 2- [(C|s) 2 4, 6- trlnethyl

pi per azi nyl ] et hyl2$ Réisd-Acaet-he-dindthivl-1-pigerbiinyliethylal -(¥8-benzexs

WO 00/ 05231

PCT/ 1B99/ 012273 _mps_:mn_e_csmlamid_ 37

[err]HHNWR (CDCl[err]) [err] 7.40 (1H, d), 7.25 (1H, d), 7.20 (1H, t), 7.00
(1H, t), 6.65 (1H, bs), 4.95 (1H, s), 4.35 (1H d), 3.40-3.20 (3H, m,
2.80 (2H, t), 2.6 H d), 2. s), 1.80Q1.60 (7H,
m, 1.05 (6H, m. otnd C, 65.17; 33HN, 17.%8% [err]

0.3 Herr]0 requi 8.36; N, 17.
(Mierr]).

-73.0 (¢ = 0.1 nethpnol
(cis)-4-[2-[(28)-a/&}7 -yl T=Z-Dpi perg I

BQA: nﬁ& hy! ]
-Nerr]- isop?opf - 3, 5-di net hyl - 1- plpera2|ne2ar%oxan1de err]

Acetyl chloride (0.018ml) was added to a solution of (2S)-1-(1,3-benzoxazol-2-yl)-N*-
10  2-[(cis)-2,6-dimethyl-1-piperazinyljethyl-2-piperidinecarboxamide (0.1g) [sec 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 agueous ammonia solution (93 : 7 : 1), to
afford (285)-N*-2-[(cis)-4-acetyl-2,6-dimethyl-1-piperazinyijethyl-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, t), 7.00 (1H, t), 6.60 (1H, m),
4.95 (14, 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 (SH, m), 1.10 (6H, m).
Analysis : Found C, 62.64; H, 7.79; N, 15.73; C,;H 3N,0,. 0.1H,0. 0.4 CH,C), requires
25 C,62.43;H,7.59; N, 15.69%. '
Rotation : [a], =-67.0° (¢ = 0.1 methanol)



15 | sopropyl i socyanate (0.029mM ) was added to a sol ution of

(2S)-1- (1 3-benzoxazol - 2-yl) -

N err]-2-[(cis)-2,6- d|nethyl-l-plpera2|nyl]ethyl 2- pi peri di n1de
(105m) [seewc} rrpl e 8] and potassi ung.car bonate (37. SWQ’??&&PU&%?
acetonitrile (3m). The reaction n1xt3re was stirred at room
tenperature for 5hours, after which time the solvent .was 20 renoved under
reduced pressure and the residue partitioned between ethyl acetate and

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

t he sol vent MS:apppaEyinder reduced pressure. The crude product was
purified by colum chromat ography on silica gel eluting with a sol vent
gradient of 94.6 : 5.6 : 0.8 changing to 93: 7; 1, by vol une,
dichloronethanggfﬂﬁﬁ?%nol : 0.88 aqueous amoni a solution 25 to afford
(cis)-4-(2-([( 3- benzoxazol - 2-yl ) - 2- pi peri di nyl ] car bonyl am no) et hyl
]- N[err]-lsopropyl 3, 5- dlnethyl 1- pi perazi necar boxani de (72.8ng) as a
white solid. ) 00/ Q0 cr 4 arazinvile

PCT11B9910227 L-3-DeNZ0X2 ppera ’

[err] H NVR ( CDgigeidinkiarbexandide 7. 35 (IH d), 7.25 (1H, d), 7.15 (1H, t),
7.00 (1H, t), 4.90 (1H, s), 4.25 (1H d), 3.90 (1H, m), 3.70-3.10 (6H,
M, 2.90-2.30 (6H, m), 1.80-1.50 (5H, m), 1.10 (12H, m. 5 Analysis:

Found C, 59. 28;
requires C, 59.p5;
0.1 net hanol) : ]
(2S)-1-(1, 3-Benzdxaz -2 yI) [ er ] [2(35d| N etlhyl ] - 2-
pi peri di necar boxaid dep - o N

Q" SN Q CH,

8.26; N, 15.99; [err] 0.75 H

,789 N, 9. 35% .0 (c =

10
A solution of {25)-1-(1,3-benzoxazol-2-yl)-N*-2-{(cis)-2,6-dimethyl-1-
piperazinyljethyl-2-piperidinecarboxamide (108mg) [see Example 8] and 37% aqueous
formaldehyde (0.21mi) in acetonitrile (3mI) 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 sulphate
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-yl)-N*-2-{(cis)-2,4,6-trimethyl-1- -
piperazinyl]ethyl-2-piperidinecarboxamide (53.1mg) as a white solid.



[err] The title conpound was prepared by a simlar nethod to
Exanple 1 from (2S5)-1-(1,3-, .. benzoxazol - 2-yl') - 2= pi peri di necar boxylic
acid [see Preparation 3] and 2- (3, 5- di met hyl m)rphol i no) et hyl am ne
[see Preparati®®W2i231 The crude product was 7pur|f|ed 20 by cREWEBpO01227 -
chr.omat ogr aphy on silica gel eluting with @7sol vent gradi ent of 100: O
changing to 95: 5, by volune, dichloronethane : net hanol to afford
(25)-1-(1, 3-

benzoxazol - 2-yl)-Nerr]-[2-(3, 5-di net hyl nor phol i no) et hyl ] - 2- pi peri di necar bo
é%rﬂ ?ggg/soazﬂ 'HERMRYCDCL) 5 : 7.400 8% 0RZ5d , 9), 7.20 (1B, .6, 7.00 (1 1), 6.65 (1H, bs),
[err] H-NVR ( CDCl 425 ¢1H s}, 435 (1H, 71),4(40(312@ (3H) m), 2.800(2H114 2.60) (4HymR 3.401HL, B)) |

7.05 (1H, t 4.30 (1H, d 3.40-3. 00 (6H,

., 2 80, (3?4 mgp%é3%s)(2@’“%°(7€ ! Q}g@%( (, b. 05 0 00 (6H, n’§

Anal ysi s: Found Analysfs :48und<, 65.190H, $33;1.1728; ¢£H£T}1503 QS H[@ reghides @622§-er ] 5
1

requires C, 57. o N 12.62% Rotation: [err] = -58.0 (c = 0.
rre?hanol) ng’%%{%ﬁé?(‘]) i Exanpl e 13 10
(2S)-Nerr]-3- [(gbtgamz [81,2 MBoNl=0l1 Rleti@idifi nyl ] propyl - 1- (5- rret hyl -1, 3- benz

oxazol - 2- yl p| peri d| necar boxam de [err]
Example 11
10
. g thvl-1- .
y CH, ﬁ CH,
/l\ \/\N)\l N \/\N)ﬁ o
NH — o N
)\/ o \N H3 J\/ N

15
Isopropylisocyanate (0.029ml) was added to a solution of (25)-1-(1,3-benzoxazol-2-yl)-
N-2-[(cis)-2,6-dimethyl-1-piperazinyljethyl-2-piperidinecarboxamide (105mg) [sec
Bxample 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 magnesinm 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
to 93 : 7; 1, by volume, dichloromethane : methanol : 0.88 aqueous ammonia solution

25 to afford (cis)-4-[2-([(25)-1-(1,3-benzoxazol-2-y1)-2-piperidinyl}carbonylamino)ethyl]-
N'-isopropyl-3,5-dimethyl-1-piperazinecarboxamide (72.8mg) as a white solid.



15 (2S)-1-(1, 3-Benzoxazol - 2-yl ) - 2- pi peri di necarboxylic acid (270ng)

[ see Preparation 3] and '
3-[(cis)-2,6-dinmethyl-I1-piperidinyl]propylamne (180ng) (J Soc.
(1971), 71, YOI references citied thgrein] were di sso?ce)? soliH"

di chl or onet hane (20m ). 1-(3-Di nethyl am nopr-opyl)-3-ethyl carbodiim de .
hydr ochl ori de (290ng) and a 20 catal ytic anmount of 4-di nmethyl am nopyri di ne
were then added to the reaction m xture. The reaction m xture was then
stirred at roomtenperature for 18hours, after which tine t he sol vent
was renoved under reduced pressure and the residue partitioned between

Culphate. o St iotoS @Rl R T ORE Thile, PASTR S o0”

product was puué(m'idprz96513@&)umm-3hommtn99mpwomm)11stmgetsnalm)r| ng wth
a solvent system of - 1, by vol une, WO 00105231

PCTA899/01227 110(12H,m)
di chl or onet Jt%ﬂﬂ&ct:@z%f ﬁows @2&33994[(31}@121«6@ [o(ﬁ'}E,b gsscacpt hy! -

pi peri di nyl pr opy % (5-met'hy 3- benzoxaz - 2- pi peri di hecar boxam de
(37ng) as arethsdl,5923HV689r1]1H6M$%(CDC|[err]) [err] 7.28 (1H, m, 7.22

(1H, , 7. 10 90 (1H, bs), 4.22 (1H, d),

S5 15 (3H, Rﬁ?{‘_‘"”ﬂ%"(?gﬁ {‘%12%“’?% d), 2.30 (2H bs), 1.80-1.30

(10H, rr) 1. 30Mk :GF1(MH)H. M, 0.97 (6H, d). M5 : 399(MHerr]) .

R[err] 0.35 (5: 1, by volune, dichloromethane: nmethanol). 10 Exanpl e
(2S)-1- (1 3-Benzoxazol -2-yl)-Nerr]-r-[(cis)-2,6-dinethyl-

- p| peri di ny{q bwpﬁn pi peri di necar boxam de 15

g CH,
OH ' N\/\“/H
/KN © - 0)§N °  me °

O

The title compound was prepared by a similar method to Example 1 from (25)-1-(1,3-

o,

15

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-yI)-N*-[2-(3,5-dimethylmorpholino)ethyl]}-2-piperidinecarboxamide as a
solid.



[err] [err] The title corrpound was prepared and purified by a
simlar nmethod to Exanple 13 from

(2S)-1-(1, 3-benzoxazol - 2-yl ) - 2- pi peri di necar boxyl i ¢ acid [ see Preparation

3] and 4- 20 ‘MO9085232 6- di et hyl - 1- pi peri di nyl ] but yal ani ne [BCT/8¥0i2¥e m-
(1984), 27,684-689] to afford 39 _

(2S)-1-(1, 3-benzoxazol -2-yl)-Nerr]-4-[(cis)-2,6-dinethyl-1(2H)-pi peridi nyl
] butyl - 2- pi peri di necar boxani de as a solid. V\D 00/ 05231

PCT/ 1B99101227" [ er] H- NMR

CDCl[err err

(T ) L mbggichiharaatngh o zr@gwomnmgw

2.50-2. 30 (3H n)s,ooxllsos) 430(1H5® 3.4043. owﬁ,m)wsqrsmmmommwr

V5. 413 (MH err] r 0.\ (10: 1: 0.05, by vol une,

di chl or onet hane (@tﬁaﬂ%%%}(@é ueous anmoni a sol ution).

EE<arrpi e 1[5( O Andfyhis: FouﬁldC 57.43; H, 6.90; N, }2 17hc|2,1+1,‘,1~1(4o3 lestzo 02CH,§1 |

Nerr]-2 crs -2.6-D net | Rer.i et 1-(5 uor o- 1, 3- benzoxazol -
B R e Y

2-yl) - pé?‘l“&'Fﬁgégr [err] [err]
Rotation : [a]p =-58.0° (¢ = 0.1 methanol)
MS : 387(MH").
Example 13
10
CH,
N N
OH )N\ NN
0] H.C
0 —_— N 3
e Sy
15

(25)-1-(1,3-Benzoxazol-2-yl)-2-piperidinecarboxylic acid (270mg) [see Preparation 3]
and 3-[(cis)-2,6-dimethyl-1-piperidinyljpropylamine (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,



15 The title conpound was prepared and purified by a simlar method to
Exanpl e 13 from (25)- 1-(5-fluoro-

1, 3- benzoxazol 2- pi peridi necarboxylic acid [see Prep ]
and 2-[(cis)¥ @o#l?mt hyl - 1- pi peri di nyl ] gfghyl ami ne [J. %@'ﬂ’%zg‘& 5,

(1984), 684- 691], to afford

(2S)-Nerr]-2-[(cis)- 2 6- di net hyl - 1- pi peri di nyI]ethyI 1-(5-fluoro-1, 3-
benzoxazol - 2-yl ) - 2- pi peri di necar boxam de as a solid. 20 "HNWR (CDCl[err])
[err]: 7.11 (1H, m, 7.00 (1H, m). 6.80 (1H, bs), 6.70 (IH m, 4.88 (1H,
bs), 4.20 (1H, dié)llpromedﬁn&méth@l'toa@ﬂ(mW-XﬁW)—%Ml-Z. 30 (3H, m,

(1 iva([)erlr ]3 )5 (8RB mw1m§iﬁ-me%yﬁﬁ§1ben%xaz&-9%y&%en‘dénecuboxm%e )

PCT) 1B99f 01227 '35 a solid. . 42
Rlerr]: 0.4 (10: 0.5: 0.5, by volune, dichloronethane: nethanol O0.88
agueous anmmoni a - solution). Exanpl e 16 -
(28) N[ err]-2- MENMR (@pér, n‘ﬁi b Jn),mmm%mhbeunﬁ),MMﬁ JM(L'(QHQ”H hyl
) - 1, 3- benzi m dazo gerl | necar boxam de 0]

bs), 4.22 (1H, d), 340-3 l (3H m), 70 (2H, t), 2.40 (1H, d), 2.30 (2H, bs), 18 -1.30

(104, m), 1.30-1.05 (4H, m), 0.97 (6H, d).

MS : 399(MH").

R,: 0.35 (5 : 1, by volume, dichloromethane : methanol).
10

15

OH : N
jl Ao

The title compound was prepared and purified by a similar method to Example 13 from
(28)-1-(1,3 -benzoxazol-2-yl)-2-piperidinecarboxylic acid [see Preparation 3] and 4-

20 [(cis)-2,6-dimethyl-1_-piperidinyi]butylamine [7. Med. Chem. (1984), 27, 684-689] to
afford (25)-1-(1,3-benzoxazol-2-yl)-N-4-{(cis)-2,6-dimethyl-1(2H)-piperidinyiJbutyl-2-

piperidinecarboxamide as a solid.



10 D net hyl acet am de (0.5m) was addedtoamxture of

(25)-Nerr]-2- [(CI S) -2, 6-di.net hyl -

pi peridinyl]et - 2- p| peri di necar boxam de (134ng) [see Preparation 15] ~and
tert-butyl “>é 28 0- 5- (tri f1 uoronet hyl') - 1H 1, 3- benzi mi daZRSfTaBoy01227 -
- car boxyl at e (463ng) [ see Preparation 1”61] The reaction m xture was
heated to 80C for 12hours, after which tine 15 the mxture was reduced to
| ow vol unme, xylene (50m ) was added, and all sol vent was renoved under
reduced pressure. The residue was partitioned between saturated sodi um

bi car bonat e sol uly QFAERDALY7. DRHNSE 7 SShEGRPRS mi,ay)ef oy\ﬁ

1
dried over © magnesi um suI phat e and t he "sol vent renoved red@éc

pressure. The crhbmiet.20 (1Hpd)od3€ (1Ham), %m(ﬁieﬂ,biﬁ@mmhﬁﬁkﬂwﬂogﬂm on

silica gel eluti nt of 100: 0, changing to 98
:2, by vol une, Pgo&g?ng ?&H@I@,@r hgnﬁﬁ{’ﬂ?)l n 0.5% increments, to
afford (2)- N[errMSZ4[13av1H)‘)-2 6- di rrethyl 1-pi peridinyl]ethyl-1-]6-

(trif1voromet iyl L4 431 RGR8 1T SR20L s2ilchictiaht Polhshol S8 AT oS, (5™

PCT/ MB99/ A 227  solution). 43 [err] H NWR
(d4-MeOH) [err]: 7.50 (1H, s), 7.30 (2H, q), 4.90 (1H, d), 3.90 (1H d),
3.50-3./40 (2H, m, 2.85 (3H, t), 2.60 (2H, m, 2.30 (1H, d), 1.90-1.20
(1H, m, 1.20 (6 Anal ysis: Found C, 60.77; H, 7.16; N, 15.25;
[err] requires C - 18, H, 7.14; N, 15.51% 5 Rotation: [err] =-79.0
(c = 0.1 nethanol) MS: 452 (M—|[err]) Exarrpl es 17-22 10 The

; Ay . qb

conpounds of lthe
f or mul a: ‘

OH N
N | N NN

15 The title compound was prepared and purified by a similar method to Exaxhple 13 from
(28)-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 (2S}1W-2-[(cis)-2,6—dimethy]-1-piperidinyl]ethyl-1-(5-ﬂuoro-1,3-
benzoxazol-2-yl)-2-piperidinecarboxamide as a solid.

20 'H-NMR (CDCl,) 6 : 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").



were prepared by a sinmlar nmethod to Exanple 16 from
(2S)-Nerr]-2-[(cis)-2,6-dimethyl- 15

1- pi peri di nylvl,&\ %3 2- pi per| di necar boxam de [see Preparati o&_r}lgg(@%% the
e |l e

cor r espondi ng nzi m dazolyl chloridey, 20 Table 2

starting Anal yti cal data . No. mat eri al

prep. No. wo 00/ 05231 - 44

PCT11B99/ 1i 227 17 32 _ " H NVR

(d[err]-MeOH) [err]: 7.25 (2H, d);

7.00 (2H d), 41350@11-(2 %5 OSbS?@o(u&ieLdzchlorornethane methanol : 0.88 aqueous ammorfi®r r |
d), 340(3H rr§ 80(2H n, 2.60

(2H ™, 2. ‘H“’H 1.80 (3H m,

1.65 (2H, d) 155(3H M, 1.40 (1H,

t), 1.25 (2H t), 1.20 (6H d).

Anal ysi s : Foukxamplestd >0: H 8. 79:

N, 17.91; [esr] O0.2H err]O requires

C, 68.25; H 8. 70 N, 18 09%

Rotation: [errja 23l( :
nmet hanol ) 18
(d[err]-MOH) o ™ 0),
6.85 (1H, s), 6.60 (1H d) 4.80 (1H,
s), 3.90 (1H d), 3.80 (3H, s), 3.40-

3.20 (3H, n), 2.80 (2H, m), 2.60 (2H, CH,
nM, 2.25 (1H, d), 1.80-1.25 ( 1H m, H [err]
1.20 (6H, d). N~ Si s
~Found -C, 65.-69;H, 875
N, 16.04; [err]lO.5er
0. lhexane requir&§ C, ]Y{\N 8357; HC
N, 16.27% o Rotation: [err]
= -78.40 (c = 0.1
met hanol )
CF3
" 10

Dimethylacetamide (0.5ml) was added to a mixture of (2S)-]\F—2—[(cis)-2,6-dimethyl—1-
piperidinyl]ethyl-2-piperidinecarboxamide (134mg) [see Preparation 15] and zerz-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 lJow volume, xylene (50ml) was added, and all solvent was
removed under reduced pressure. The residue was partitioned between saturated sodium
bicarbonate solution and ethyl 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 solvent

20 gradient of 100 : 0, changing to 98 :2, by volume, ethyl acetate : diethylamine, in 0.5%
increments, to afford (28)-N'-2-{(cis)-2,6-dimethyl-1-piperidinyljethyl-1-[6-
(triffuoromethyl)-1H-1,3-benzimidazol-2-yl}-2-piperidinecarboxamide (55mg) as a
white solid. '



19 22 [err]H—NNR(d[err] NEG—l)

[err]: 7.25 (1H, o m, 7.05
(1H, d), 6.90 (1H, t), 4.80 [err] o
(1H, m, 3.85 YOl 3 60-3.40 (7H, PCT/AB99/01227 -
m, 2.35 (1H, d), 2.00-1.45 (1H, m, 43 _

1.40 (6H, d). [err] Accur ate mass
: Found 401. 2588 (Merr])
[err] requires 401. 2591 WO 00/ 05231

ggﬂ 1 B99/ O 227 g NMR (44-MeOH) 3 : 7.50 (1H, H, 9, 7.30 @F ﬂ) 4.90 (l(I]rl_,|)d),3%(]lI-I,q/) 3561940

s), (2H, m), 2.85 (3H, 1), 2.60 (2H, m), 2.30 (I8, & 180120 (I H iy 1. z@(sﬂsd)gs (1H
d), 4,80 (1H,

) Anslysig; Found C, 60.77; H, 7.16; N, 15.25; CsHaF:N,0 requires C, 6Ths; B.703; (1H

d), 3.40 (3H, (2H,

m, 2.60 (2H, rmmzsa%(lH d),

1.80-1.25 (1l H,

[err] ( Ac c%‘? afiop : r%'é]s‘ 'I?&xgp eﬁd’ O methanel)

(MHerr]) [err] gequks Q@H*)

418.2373 (MHerr]). 26 " H NVR
(d[err]-MeOH) [err]: 7.55 (1H, s),

7.30 (1H, d), 7. 4.80 (1H, [err]
s), 3.90 (1H, d)T5320-3 (3H, m,

2.80 (2H, n), 2.55 (2H, n), 2.30 (1H,

g\l),]é' ; s |82 o F(Z) fmé L %gng%n]as é?th%?l_li@\mr}g tabulated Examples (Table 2) of the general formula :

N, 12.97; [err] requires C,
49.76; H, 6.53; N, 13.19%
Rotation: [err] = 27 (¢ = 0.1 og '

met hanol ) 22 27TH 3 "H NMR (d4- MeCH)
[err]: 7.30 (2H, N._"~ 4.85

(1H s), 3.85 (1H, M), 40320N N
(3H, m, 3.00-2. 60Y(4H on,

d), 1.90-1.25 (11H m), 120{'16F+ d)

were prepared by a similar method to Example 16 from (25)-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.




Anal ysi s:
N, 14.52;

[err]

Found C, 55.39; H, 6.81;
1.25 Herr]O

requires C, Ra 64 H 7. 11; N,

14. 75%
-84.25 (¢ =0
"WD 00/ 05231

.1

Pc' r1B99/ 0i 227

Exanpl e 2

44

46

3 5

[er

r]

Rot BEVBRORY, 1 | =

net h

anol)

(2S)-Nerr]-2-I(cis)-2,.6-Dinethyl vel ohexyl]lethyl -1-(5-nethoxy-1. 3-benzoxazo
8%hecar boxam fe
| ar

| -2-yl)-2-
conpound was
[(cis)-2,6-di
Preparation 1
Chem (1988),

chr omat ogr aphy

changing to 9

IDi peri
br epar ed
et hyl - |
p] a
31, 1719
on sil

D: 10, b

by a sim
pi peri di
nd 2-chl of N
1728] .

ca gel e
/ vol une,

met hod t

[ EYE-NMR (d,MeOH) & : 185 UFb d),

o| P PERUEA R (AT e8 e

19)33 4@ (32, 1), 280(2H5mmY 260

bt g g Wt g L B ©
01165 (285 1)) 239 (3H, m), 1.40 (1H,
t), 1.25 (2H, 1), 1.20 (6H, d).

Analysis : Found C, 68.20; H, 8.79;

N, 17.91; C,,H,,N,0. 0.2H,0 requires
C, 68.25; H, 8.70; N, 18.09%.
Rotation : [a], =-78.62° (c = 0.1
methanol)

ke

Frr]-z-
Pd.

ol umm
08: 2

18

21

TH-NMR (d,-MeOH) 5 : 7.10 (15, d),
6.85 (1H, 5), 6.60 (1H, d), 4.80 (1H,
§),3.90 (1H, d), 3.80 (3H, 5), 3.40-
3.20 (3H, m), 2.80 (2H, m), 2.60 (2H,
m), 2.25 (1H, d), 1.80-1.25 (11H, m),
1.20 (6H, d).

Analysis : Found C, 65.69; H, 8.87;
N, 16.04; C3H,,N,0,. 0.5H,0.
0.1hexane requires C, 65.86; H, 8.57;
N, 16.27%.

Rotation : o], =-78.40° (c = 0.1
methanol)

19

22

'H-NMR (d,-MeOH) 3 : 7.25 (1H,

m), 7.05 (1H, d), 6.90 (1H, t), 4.80
(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).

Accurate mass : Found 401.2588

(M") C,,H,,N,OF requires 401.2591 |




15 in 1%increnents to

afford

(25)-Nerr]-2-[(cis)-2,6-dinethylcycl ohexyl]ethyl-1 -(5-
met hoxy- 1, 3- benzoxazol - 2-yl ) -2- pi peri di necar boxam de as an oil.

[ err] H NVR ( CDEO[08932p)
4.95 (1H, s), 4.25 (IH,
m,
[err] =
PCT/ 1B99/ 01227

[err]:
d),

7.15 (1H, d)

3.80 (3H,

2.40 (3H, bs), 1.80-1.10 (17H, m.
-97.42 (¢ = 0.1 nethanol)

20 MS: 415 (MH err]).
WD 00/ 05231

6.90 (1H,

s), 6.

3.40-3.20 (3H, m, 2.75

" 47 5

REYBYORY -

(2H,

Rot at i on:

Exampl e 24 10
(2S)-Nerr]-2-(lcis)-2.6

- DI net hyl

yl)2- pi per{i2¥ necar

A am de

i - ;- B-ethyl-1_3-henzoxaz

bl - 2-

‘H-NMR (d,-MeOH) & : 7.25 (1H, s),
7.15 (14, d), 6.95 (1H, d), 4,80 (1H,
8), 3.90 (1H, d), 3.40 (3H, m), 2.80
(2H, m), 2.60 (2H, m), 2.30 (1H, d),
1.80-1.25 (11H, m), 1.20 (6H, d).
Accurate mass : Found 418.2382
(MH") C,,H,,NOCl requires
418.2373 (MH").

21

26

z
\

]

"H-NMR (d,-MeOH) & : 7.55 (1H, s),

7.30 (1H, d), 7.05 (1H, d), 4.80 (1H,
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).
Analysis : Found C, 49.56; H, 6.18;
N, 12.97; C,,H;,N,0L1.2H,0
requires C, 49.76; H, 6.53; N,
13.19%.

Rotation : [a], =-54.27° (¢ =0.1
methanol)

27

'H-NMR (d,-MeOH) & : 7.30 (2H, s),
4.35 (1H, s), 3.85 (1H, d), 3.40-3.20
(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;
N, 14.52; C,,H;N,0Cl,. 1.25 H,0
requires C, 55.64; H, 7.11; N,
14.75%.

Rotation : [a], = -84.25° (¢ =0.1

| methanol)




[err] 15 The title conpound was prepared by a sinmilar method to Exanple
16 from (2S)- N[err] 2-

[(cis)-2,6- d| math | - pi per|d| nyl ] et hyl - 2- pi peri di necar boxgnj '
Preparation ¥ é” 1and 2-chl oro- 5- et hyl 4§, 3- benzoxazol e [§§tﬂﬁ?kﬁ§ﬁ_ Chem

(1988), 31, 1719 1728]. The crude product was purified by col um )
chromat ography on silica gel eluting wwth a 20 solvent gradient of 98 : 2
changing to 90: 10, by volune, dichl oronethane : nethanol, in 1%

increnents to afford
(2S)-Nerr]-2- [(C|s) 2, 6-di met hyl cyclohexyl]ethyl 1- (5-ethyl -

1, 3-benzoxazol - 2-yl ) - 2- pi peri di necar boxam de as an oil. WO
00105231 PCTI / B99/ 1i 227
48 [ er EXdinpl®3 (CDCl [err]) [err]: 7.25 (1H s), 7.20 (1H, d), 6.90
(1H, d), 6.80 (1H, bs), 4.95 (1H s), 4.30 (1H, d), 3.40320(3H m,
2.80-2.70 (4H, rr) 245(3H rr) 190110(20H n. M5 413
(MHerr]). ) okl e thio {R2P| e 25

~1 plper |d| nyl | ethyl-1
£ 2- 10 yl)-2-piperidinecar boxam de

(2S)-Nerr]-2-T
'(6'i sopr ‘“‘#Lg;-f:,.
[err] [err]

. CH, o)\w 5
N
ol | '
H,C

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, b)_' volume, dichloromethane : methanol,

15 in 1% increments to afford (25)-N?-2-[(cis)-2,6~-dimethylcyclohexyljethyl-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)_, 425 (14, 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 : [o.], =-97.42° (c = 0.1 methanol)



Sodi um hydride as a 60% di spersion in oil (6ng) mas added to a sol ution of
(2S)-N-2- 15 '

[ (ci s) 2, 6-di net hyl - 1- pi peri di nyl ] et hyl - 1- ( 6- hydroxy 1, 3- benzoxazol I)

- pi peri d|W@d‘84“i?§!<am de (54.5ng) [see Preparation 39] in PCMB”’M”"y

di met hyl f or mam de (2m ) at O[err]C. A 5 m nut es 2-i odopr opane
(0.014m ) were added. The reaction m xture was stirred at room
tenperature for 4 hours, after which time sodium hydride (3ng) fol | owed
by 2-i odopropane (0.007n1) was added. The mi xture was stirred for a further
20 18 hours, after which tinme the solvent was renoved and the residue

partitioned between wat er and diethyl ether. The organic |ayer was
separated, dried over magnesium sul phate and the sol vent renoved under
reduced pressure. The crude product was purified by colum

chromat ography on silica gel eluting wwth a solvent system of WO
00/ 05231

PCT/ AB99101227 49

97:3.5:0.5, b§ vol ume, di chl or omet hane/ net hanol / 0. 88 aqueous ammoni a

solution to afford

(2S)-N-2-[(cis)-2,6-dinethyl-1-piperidinyl]ethyl-1-(6-isopropoxy-1, 3-

benzoxazol - 2-yl) - 2- pi peri di necar boxam de (24ng) as a brown solid. 5

"HNWR (CDCl[err]) [err]: 7.25 (1H, d), 6.90 (1H, s), 6.80 (1H, d), 6.65
(1H

(1H, bs), 4.90 ]1 s), 4.45 (1H n), 4.25 (1H d), 3.40-3.15 (3H, m,

2.75 (2H, n) 2. Bfamel24m) , 1. 80- 1. 00 (23H, m. MB: 444 (MHerr]).
Anal ysi s: Lirb C, 65.43; H, 8.50; N, 12.07; [err] 0.75 H[err]O requires C,
8. 73 N 12 28@6 Fbtatlon [err] = -76.00 (c 0.1

65.83; 10 H.

met hanol ) . 2

benzi m dazol - 2-yl ] - 2- pl per| di ngcar boxami de
piperidinecarboxamide

15
The title compound was prepared by a similar method to Example 16 from (25)-MV-2-
[(cis)-2,6-dimethyl-1-piperidinyljethyl-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 (285)-N*-2-[(cis)-2,6-dimethylcyclohexyl]ethyl-1-(5-ethyl-

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



[err] 20 D net hyl acetami de (Im) was added to a m xture of
(25)-Nerr]-2-[(cis)-2,6-dinethyl-I-

pi peri di nyl ] pi peri di necar boxam de (267ng) |[see Prepar ation 15] and
tert-butyl %8§‘L'Qsﬁ? or0-5, 6-di fl uoro-1 H 1,.3- benzi m dazol e- 1PCHBIYW Tt o
(350ng) [see Preparation 43] . The reac?tlon m xture was heated to 60C
for 4hours, after. which tine the mxture 25 was reduced to | ow vol une,

xyl ene (50rr1) was added, and all solvent was renmoved V\D 00105231
PCr nl B99gQ 227 under

reduced pressurENMIDCDES) SIS, sgl,lmc(m;aa) csgoma;hj ersorqmibam96tﬁm) and
treated vmthtrlfluoroacetlc?&a@ﬂ‘r é Af t er hour s stlrr|n8 at room
t enper at ur e, 0 (1Eyd), 3 403 Hh 48 ‘&79(54§I’c¥9‘) 93P (b m)Th0-14¢(

di ssol ved i n dighl or onet hane, washed wi th saturated sodi um bi car bonat e
solution, dried over nesi um sul phate and 5 evaporated to dryness. The
crude product D@S‘BQKW*? kd by coI um chr omat ogr aphy on silica gel
eluting wt ag; o , changing 95: 4.5: 0.5

di chl onet han%e @hﬁ‘ﬁﬁf’] 32}6' eooulg&gmmga solution to afford (2S)-Nerr]
-2-[(cis)-2,6- d|rrethyl-l-plperidinyI]ethyI-

| -[5,6-difluorg-1H1, 3-benzi m dazol -2-yl ] -2- pi peri di necar boxam de
(50ngy) as a wh d. 10 [err]l—l—Nl\/R(d4-MeC]—|) [err]: 7.05 (2H, m,
4.90 (1H, d), 3.90(IH d), 3.50-3.40 (3H m, 2.85 (2H, t), 2.60 (2H,

m, 2.30 (1H, Found C,

60.47; H 7.33

60. 7L H 735 bpiiborbosamide

90 1. 20 ( 11H n') L 20 (6H d) An%lysis

N7 o

H %
H - N N~y
N\/\
1Dyt
0 3
N“ "o H,C —_—

O

OH | HgC-<

CH,

Sodium hydride as a 60% dispersion in oil (6mg) was added to a solution of (25)-N-2-
15 [(cis)-2,6-dimethyl-1-piperidinyljethyl-1-(6-hydroxy-1,3-benzoxazol-2-y1)-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 elutiné with a solvent system of



15 Rotation: [err] = -71.7 (c = 0.096 net hanol) M5 420 (MH err]).
Exanpl es 27-29 20 The conpounds of the follow ng tabul ated Exanpl es

(Tabl e 3) of the eneral f or nul a: [err] - were prepared by a
similar nmet hodMOPMERhpl e 26, at the terrpen&t ure and for the R(FW”ZQF” -
specified from (2S)- N[err]-2-[(cis)-2,6-d| hyl - 1- pi peri di nyl ] et hyl -

pi peri di necar boxam de [see Preparation 15] and the correspondi ng
benzi m dazol yl chl ori de. WO Q0/ 05231 :
PCT/ 1B99/ G 227 ' 51 Tabl e

3 Exanpl e st @‘7 805, by Yolume, dlchloromethane/metﬂgﬁgﬁb 84 dqiBous afitdhi4lshifbn fdat a
No. materi a err|C hr s prep.

)
No. 27 aﬁerd (25)-N-2-{(cis)-2,6-dimethyl-1-piperidiny1j¢thpl-1-(6-isepropoxydi3-] H NVR
E Cliﬁ I\/S)O—l) 6[ Sgr ]( 1pguzgu?azoléz-¥lé-2-pipeﬁdinemrboxamide (24mg) as a brown solid.
(1H, d), 4.85 (1H, s), 3.95 [err]

Sl (o s Bl 5:7.25 (11, @), 6.90 (1EL ), 680 (11, d), 6,65 (1EE 68), 490 (11,

2.41 (3H, s), 2.384634H,N), 4.25 (1H, d), 3.40-3.15 (3H, m), 2.75 (2H, m), 2.40 (3H, m), 1.80-1.00
(23H, m).
MS : 444 (MH").
Analysis : Found C, 65.43; H, 8.50; N, 12.07; C,H,sN,O,. 0.75 H,O requires C, 65.83;
10 H,8.73;N, 12.28%.

[err]

Rotation : [a], =-76.00° (c = 0.1 methanol).

Example 26
15
H s
CH
g ’ A
H o)
H,C
F F
20

Dimethylacetamide (Lml) was added to a mixture of (25)-N*-2-[(cis)-2,6-dimethyl-1-
piperidinyl]ethyl-2-piperidinecarboxamide (267mg) [see Preparation 15] and terz-butyl
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



1.90 - 1.20 (1lH m, 1.20
(6H, d).

Anal ysi s: 77 H L
5 84] N 16 %‘9 ‘?‘Eﬁ‘] ’ PCTAB99/01227

H2O requires C, 66.47; H, >0

8.97; N, 16.85% .

Rotation: [err] = -63.10 (c=

0.1 nethanol)

M5: 398 (MH er mhder reduc&ipressure. Thetd'sxduewas dissolved in dichloromethane (10milpand 5

EirH,r] l;; NN7R gg[%dw%‘%er ic 7d%.‘7m1) AﬂerZhomsshmngatroNntemmhne,the

E iﬂ gg : g ?18 En%;ﬁhxres\iras r&hﬁ&l to low volume. The residue was dissolved in dichloromethane,
(2H n). 2.58 %th sgmgated sodium bicarbonate solution, dried ovgr gpagpesium sulphate and

(1 3 ?0 ?)1| H2 ﬁ? %Ba@d &s. The crude product was purified by column chromatography on

Anal ysi s: Foundilica gﬂ&hmagwmiasolvent gradient of 100 : 0, changing 95 : 4.5: 0.5

8.76; N, 17.28; rr

0.5 H20 r et  SchEonthaggmettanol:0880 iy g glusion t aford (25)N°-2-{(cis 26-
PCT/ | B991Q 227 dimethyl-1-piperidinyljethyl-1-[5,6-difluoro-1H-1,3-benzimidazol-2-y1]22

8.93; N, 17.23% . . .

"Rotation: [err ]pxpmdyggcagngfxeu_ie (50mg) as a white solid.

0.12 met hangy)

M5 : 398 (M—I[err]

[err] H- NMR (d[ W@-Mepa) o} 705 fZPbam), 4.90 (1H, d), 3.90 (1H, d), 3.50-3.40 (3H m),
(1H, m, 6.95 ( 2@ 0- rr]j

(1 m 4 88 ( f&# @ :t),ng?aé)éiﬂ, m), 2.30 (1H, d), 1.90-1.20 (11H, m), 1.20 (6K, d5.

(1H, d), 3.40- Adilysis3Pound)C, 60.47; H, 7.33; N, 15.83; C;,H, FN,O. 0.6 HgD.04 methanol

2.82 (2H, m, 2,60 )
2.30 (1K 0, Zecired G M 1, 7.69; N, 15.80%.

15 Rotation : [a], =-71.7° (¢ = 0.096 methanol)
MS : 420 (MH"). '

' Examples 27-29

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 (25)-N?-2-[(cis)-2,6-dimethyl-1-piperidinyl]ethyl-2-
piperidinecarboxamide [see Preparation 15] and the corresponding benzimidazolyl
chloride.

16



(11H, m, 1.20 (6H, d).
Anal ysis : Found C, 64. 04,
H 7.99; N, 16.16;

[err] 0.7 Met h X¥90/05231 'PCT/IB99/0i227 -
requires C, 64.31; H 8.27; N, 51
16. 52% _ : Rot ati on
. [err] = -61.26 (c= )
0. 096 net hanol) )
M5B : 402 (MHerr]). WD 00/ 05231
PCTI | B996/ 227 53 Exanpl e
30 Table3
(29) - N err] - 2- [ (e=Sy—21e—BrethyH—t—prperfiAyhiethy fA—Lpt-Roxy o n
yl-1. 3- bend G5B fwﬁ“}g 2 ‘Sl peri di nech anffe S‘A‘m‘ﬁ't"’atdata o
H No. OH | matét 1 The(;cjthh,gprroound was prepared by
a simlar nethod to Exgnple_1 from (2S)-1-] /-
(et hoxy) car bonyl - 1, 3- A&z pl - 2-y peri di necaf boxyl | c aC| d [see
Preparation 10 [S¥—and g tc g R peT A
[J. Med. Chem, 2'?%), (194§4), 0e cpgde arogluc F(1\\7\/:‘§’£é(jmrsl F’l%sd .
by col unm chrongt ography on si el utli ng w| (1, d),ﬁ@lS\(HEi,tm};ﬁash ent
of 100:0:0 changing to {99:1:0 D, by jvol ung
di chl or onet hane:| met hanjol : 0.8 oni a |sol ut | Bk 8 455 GFye). 3.95
(25)-N-2-[(cis)- o le , d), 3.40-3.32 (3H, m),
2,6-di methyl -1-gi peridijnyl]eth hoxy)dar bony! -1, 3-benzoxazol - 2-yl
]-2- 15 piperidi necar boxani de 50l i d. 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,,N,O.
H20 requires C, 66.47; H,
8.97; N, 16.85%.
Rotation : [a], =-63.1° (¢ =
0.1 methanol)
MS : 398 (MH").
28 45 100 |5 "H-NMR (d,-MeOH) & : 7.17
(1H, d), 7.08 (1H, s), 6.85
N7 "NH
(1H, d), 4.85 (1H, s), 3.92
(1H, d), 3.40 (3H, m), 2.84
(2H, m), 2.58 (2H, m), 2.42
HC (3H, 5), 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,




"HNVR CDCl [err]) [err]: 7.62 (IH d), 7.50 (1H, d), 7.20 (1H, . t), 6. 60

(1H, s), 4.95 (1H, s), 4.35 (1H, d), 3.95 (3H, t) 330(3H , 2.72
(2H, m, 2.40 (3H,_mM, 1.79 (4H m, 1.42 (3H, : H m
20 MB: AWQOMOPRA{ orr]) Anal ysi s:spFound C, 63 40 "lﬂé’g‘&ﬁl
12.22; [err] Herr]Orequires C 63.58; H, 7.83; N, 12. 36%
Rotation: [err] -90.8[err] (c = 0.124 net hanol). : V\DOO/05231 .
PCTAI D9/ 91227 _ o 54
Exanmpl e 31 ' -
(2S)-Nerr]-2FT(cis)F2, 6-Di et hyl -1 -pi peridi dyl ] et h§3N.3783%i net hyl - 1]3- be
nzoxazol - 2- yl ] -2} pi peri di necar boxani de c =- 0 (o=
[err] 5 The tifl e conpoundjwas gdrepar E%O%tg/ma‘[s Iggr52 Sthed to
Exanple 1 from (2S)-[-[5, 6- 0.12 methanol)
di met hyl - 1, 3-penzoxarol - 2-yl{] - 2- pi peri djnecar|boxyl a_;iﬁg e Prepar afu on
53] and 2- [ (cis)-2, 6-dijnet hyl - 1- pi peridijnyl]e ﬁ‘)ﬁ J. Med. Chein ,.
27(5), (1984) —?8-416‘“ —OTte Ude Peeuuignas | THINMR Q-MEOH)J 05 |
chr omat ogr aphyzon Si ftgca geli, elutling with a 50l vent radlneant of 93:7:
1, by volune,| di chl ofonet hane: methanol | 0.84 aque(iL m), 6.95(HemM:E. 5o |t i on
to afford (2S5)-N-2-[({cis)-2,6-di - 1- pi pgri di ny y 3.
di met hyl - 1, 3- penzoxatol - 2-yl|] - 2- Ai pgri dijnecarjpoxam Q]éfgg’ !gzv\lﬁl%esssol id.
15 [err]H NVR| (CDCI[¢rr]) 8 7.1 , §), 7.005 (1H(1E)X), 36106635 (BH, mhs) ,
F

4.90 (1H, s),{4.20 ({H d), 2.82 (2H, m), 2.60 (2H, m),

2.30(1H, d), 1.90- 1.20

(11H, m), 1.20 (6H, d).

Analysis : Found C, 64.04;

H,7.99; N, 16.16;

C,,H,,FN,O. 0.7 Methanol

requires C, 64.31; H, 8.27; N,

16.52%.

Rotation : [a], =-61.26° (¢ =

0.096 methanol)

MS : 402 (MH").




3.35 (1H, m), 3.30 (1H1, m), 3.20 (1H, t), 2.70 (2H, t), 2.40 (3H, in),

2.30 (6H, s), 1.85- 55(6H m, 1.45 (1H, m, 1.30-1.05 (10H m

MS: 413.3 (MH err ) 20 * Anal ysis: Found C, 68.87; H 8.79; N, 13.35;
C24H36N402. O. P10 requires C, 69.12; H 8.82; N, 1BCT{EBYRNI22T * -
Rotation: [err] -90 42 (c = 0.1 nethanol) 2? Exarrpl es 32-44 are al so
designated as certain of the Preparations which appear .bel ow WO
00/ 05231

PCT/ f B991 OF 227 "~ 55

Preparation 1 (Met hoxycar bonyl ) pi peri di ni um chl ori de [err]
[ (2S) - Pi peridinecarboxylic acid L-tartrate (20.0g) [see International

Pat ent Application publication nunber V\OA— 96/ 11185] was added dropW| se
to a solution of JANEBYkic)-2.6-Bibhe LNy

O[err]C. The rea N -i:éf. W\aS
tenperature, aft C TE the r enoved under reduced
pressure and the residue was azeotroped W|th toluene (3xI100 m). The crude

product was p ed by recrystalli frommethangl (15m ) wth
addi ti on of diethyl etiher to turbidifty, gffoHdi ng
(2S) - 2- (et hoxycar r'geri di ni um chl N ite
crystals. 15 [efr] HINVR (D[ err]0) [err 395 (IH @, 3.70 (3H, m,
3.40 (1H, d), 3.0Q H @), 2.20—bH d) .~ 0.80 (2 1.70-1.40 (3H,
n. Rot ati on:N[er = -8.40 (c = 0. rre(%anol).

0 o

o— o—

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@iperidinyl]ethylamine [J.Med.Chem., 27(5), (1984),
684-691]. The crade 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 (2S)-N-2-[(cis)-
2,6-dimethyl-1-piperidinyljethyl-1-[7-(methoxy)carbonyl-1,3-benzoxazol-2-y1]-2-

15 piperidinecarboxamide as a white solid.

'H NMR CDCL,) 5: 7.62 (1H, d), 7.50 (1H, d), 7.20 (1H,.1), 6.60 (1H, s), 4.95 (1H, 5),
4.35 (1H, d), 3.95 (3H, 1), 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: 4433 (MH")

Analysis: Found C, 63.40; H, 7.59; N, 12.22; C,,H, \N,0,.0.6 H,O requires C, 63.58; H,
' 7.83; N, 12.36%.
25
Rotation: [a];, -90.8° (¢ = 0.124 methanol).



M5: 144 (MA err]). 20 Preparati on 2/ Exanpl e 32 Met hyl

(2S)-1-(1, 3-benzoxazol - 2-yl ) - 2- pi peri di necar boxyl ate WO 00/ 05231
PCT[ 1B991 O12 err]
N- Et hyl di | soﬁ%?ﬂﬁsﬁ% ne (6.52n) was addeg to a solution of%”‘ﬂ”’ -
(nethoxycarbonyl)plper|d|nlun1chlor|de (3.057g) [see Preparation 1] and 2-
5 chl orobenzoxazole (2.13m) in acetonitrile (50m ). The reaction m xture

was stirred at room tenperature for 18hours and then at 50[err]C for a
further 2 hours. The sol vent was removed under reduced pressure and the
resi due partltExm_mls.ﬁbt ween et hyI acetate and water the organic |ayer

was separ at ed,
under reduced T Pt TT ( T )

chr omat ogr aph TSt T v ing with a solvent gradi ent of 80: 10: O,
changing to O : 100: 0, follomed by 0: 95: 5, by volune, hexane : ethyl
acetate: nethan o afford met h
(2S)-1-(1, 3- bengoxazol - QﬁW) 2- pi peri dli nedarb@yl ate (3 18g) as a solid.
[err] H-NVR (CDC 7.35 (1% 2. 7.15 (1H, ™,
'7.00 (1H, m, 5. ( 15 d), 4.20 (I 3.70 (3K, s)} 3.35 (1H, t),
2.30 (1H, d), 1. 3@ n), 1-60x{1H, 1.35 : M5: 261
(MHerr]). N eparation 3 20 ( (1, 3- Benzoxazol -
yl)-2-piperidin boxylic acid

The title compound was prepared by a similar method to Example 1 from (25)-1-[5,6-
dimethyl-1,3-benzoxazol-2-y1]-2-piperidinecarboxylic acid [see Preparation 53] and 2-
[(cis)-2,6-dimethyl-1-piperidinyl]ethylamine [J.Med.Chem., 27(5), (1984), 684-691).
10 The crude product was purified by column chromatography on silica gel, eluting with a
solvent gradxent of93:7:1, by volume, dichloromethane: methanol: 0.88 agueous
ammonia solution to afford (2S)—N—2—[(czs)-2 6-dimethyl-1 -plpendmyl]ethyl-l [1-(5,6-
dimethyl-1,3-benzoxazol-2-yl]-2-piperidinecarboxamide as a white solid.

15 'HNMR (CDCL) &: 7.15 (1H, s), 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")

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

20

Rotation: [0)]p -90.42° (¢ = 0.1 methanol)
25

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



WO 00/ 05231

PCTI B99/ 01227 ' 57 [err]
Aqueous |ithium hydroxide sol uti on (1N 51m) was ‘added to a sol ution of
met hyl (2S)- 'WO000%231 3- benzoxazol - 2-yl ) - 2- %ltperl di necar boxy| BTEBIMOIZAT 7 gy
[see Preparation 2) in 5 nethanol (306m) O[err]C. The reaction m xture
was stirred at roomtenperature for 18hours, after which tinme the

sol vent was renoved under reduced pressure and the resi due partitioned
bet ween et hyl acetate and water. The aqueous | ayer was' separat ed and
acidified to pH 2 with 2N aqueous hydrochloric acid, the product was
extracted with ethyl acetate, dried over magnesi um sul phate and the

sol vent renoved ppgdafatiopduced 10 pressure to afford

(25)-1-(1, 3- benzoxazol 2- yI) 2- /l'ic acid (8.179) as a
white solid. )=l VRGN OXY €A PSAGUPFF S50 (1H, d), 7.25 (1H, m),
7.15 (IH t), 7.00 (IH, t), 5.80 (1H, bs), 4.95 (1H, bs), 4.15 (I H d),
3.40 (1H, t), 2.40 (1H, d), 1.80 (3H m, 1.60-1.40 (2H, 15 m.

Rotation: [err]= . 2[err] (c = 0.1 net hasoN,. Ve: 247 (MHerr]).

Preparation 4 20 yl

N[2,([(29)-1(1, 2QX 280! - 2- yH~—2-»pi per iNdj b&p'ylam'no)ethyl]-
3

5 O .l-tartrate O HCI

car banat e

[(2S)-Piperidinecarboxylic acid L-tartrate (20.0g) [see International Patent Application
publication number WO-A-96/11185] was added dropwise to a solution of thionyl
chloride (S4ml) in methanol (270m) 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 (3x100mi). The crude product was
purified by recrystallisation from methanol (15ml) with addition of diethyl etherto
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 (1H, 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

eparatio Xxa 2



WO 00/ 05231
PCT/ 1B99/ O 227 ' 58 [err]
N- net hyl nor phol i ne 50 47m ) was added to a solution of )
(2S)-1-(1, 3- UL - 2-y| )-. 5 2-pi per |ﬂ necar boxyl i ¢ aci BCTBIMOBAY) | see
Preparation 3], hydroxybenzotriazole %/drate (338.4m),

N- benzyl oxycar bonyl - 1, 2- di am noet hane hydrochl ori de (499. 5ny) and

1- (3-di met hyl am nopr opyl ) - 3- et hyl car bodi i mi de hydrochl oride (552.7ng) in

di chl oronet hane (15m ). The reaction m xture was stirred at nomtenperature
for 18hours, after which tine the mxturesgs diluted with water and
the organic |l ayer was 10 separated, dried gnesi um sul phate and the
sol vent renoved der reduced pressure. udg_product was purified
by col ourm chr raphy on silica gel vvi\tGHaa sol vent gradi ent
of 1: 1, changijng tp 1: 9 by | une, hexane: acetate to afford
benzyl N-[2-([( Smenli%'gazol 2-y1 ) -7 N

pi peri di nyl ] car bonyl am no) et hyI ] carbamate (5%0ny) as an oil. 15

[err]H—NI\/R (CDCI[err]? [err]: 7.40-7.20 (6H, 7.10 (1H, t), 7.00 (2H,

m, 5.20 (1H bs), 5.00- 4.80 (3H, m, 1H, d), 3.45 (IH m,
3. 4&-3 10 (5H, m, 2.30 (IH, d), 1.80-1.50 5H, m. MB: 423
(MHerr]). 20 Preparation 5 tert-Butyl '
(cis)-3,5-dinmethyl-1-piperazi necar boxyl at e

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

5 chlorobenzoxazole (2.13ml) in acetonitrile (SOml). 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 th_é residue partitioned between ethyl acetaté 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 elutmg with a solvent gradxent of80:10:0, changmg to0
: 100 : 0, 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, 5), 3.35 (1H, 1), 2.30 (1H, d), 1.80 (3H, m), 1.60 (1H, m),

1.35 (1H, m).

MS : 261 (MH").



WO 00/ 05231 PCT11 B99101227
59. [err] (cis)-3,5-D net hyl pi perazine (5.01g) was dissol ved
in dioxan (9n) and water (4nf), di- tert butyl dicarbonate (9.59g) was
added and t he wemobszsn nmi xture was stirred at room5 tenper RCHBYYe27 -
18hours. The sol vent was then renpoved under5%educed pressure and the
remai ni ng agueous sol ution was basified to pH 9.0 with 2N agqueous sodi um
hydr oxi de solution. The product was then extracted twice with ethyl
acetate, the conbined organic | ayers were dried over magnesi um sul phate
and the sol vent renpved under reduced sure. The crude product was
purified by colu omat ography on silic 10 eluting with a sol vent

system of 93: 7: vol unme, di chl or omet Hane: | et ol : 0. 88 aqueous
ammoni a sol ution Tgﬁg-butyl (cis)- prfet hyl - | -

pi per azi necar boxyl ate (6l 40g) as a yellow |iqpid. [err] H NWMR
(CDCl[err]) [err]'&OQZH, bs),—28®% (2H 4 2030 (2H, m, 1.45 (9H, s),
1.40 (1H, 15 bs)(,) 1.95 (6H, d). Ve 21 [err]). Preparation 6
tert-Butyl

(cis)4-[2-(1, 3-di 3-di hydr o- 2Hi soi nda | Yethyl]-3,5-dinethyl-1- 20

pi per azi necar boxy [err]

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 w1th 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
white solid.

'H-NMR (CDCL,) & : 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 (1K, d), 1.80 (3H, m), 1.60-1.40 (2H,
15 m).
Rotation : [a]p =-116.2° (c =0.1 methanol).
MS : 247 (MH").




WO 00/ 05231

PCr/ 099101227 ’ 60

Pot assi um carbonate (1.79g) was added to a solution of tert-but

(cis)-3, 5-di nEPRYpszL pi per azi necar bo§$/l ate (2.579) [se@cmléﬂap%'fl on 5]
in acetonitrile (10m). The reaction xture was stirred at room
tenperature for 5mnutes, after which tinme N(2- br onoet hyl ) phthal i m de -
(3.36g9) was added and the m xture was stirred for a further 4hours.
Sodi umiodide (0.1g) was added and the reaction mixture was heated to

refl ux for The m xture t hen cool ed and the sol vent
renoved under r pressure. Si dulj_le was pafxitioned between

et hyl acetate anfd fihe organic Nwas.sep at ed, dried over
magnesi um sul phat e solvent re \r*/re}N pressure. The
crude product was [purified by col urm ch oma ography Bn si I i ca_gel

eluting with a t-gradi ént of Q. changing to 0N , by

vol une, hexane: et hyl acetate : 0.88 aqueous ammoni a SO on, to
afford tert-buty, &is)-4-[2-(1,3-dio

1, 3-di hydr o- 2H-{ dol - 2-yl ) et hyl ] - met hyl - | - pi per azi necar boxyl at e
(0 94g) as an 1 [err] CDCl[err]) [err]: 7.85 (2H, m,
7.75 (2H, m, 390(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 (MHerr]). 20 Preparation
7 tert- Butyl (cis)-4(2-am noet hyl) 3, 5-di net hyl - 1- pi per azi necar boxyl at e

[err] Hydr azine h drat (0.11m ) was_added to a sol ution of
tert-butyl (ci SH methyjmqrpholing|(GAdail) was added to a solution-of (25)-1-(1,3-benzoxazol-2-yI)-

(1 037ggg)y d[ 0 $M3 fleliiidbarbonthid Shidials) srieTeel PHiabitn b7, By RGABELARRAIDOXY ! At ©
hydrate (338.4mg), N-benzyloxycarbonyl-1,2-diaminoethane hydrochloride (499.5mg)
and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (552.7mg) in
dichlorothethane (15mi). The reaction m_ixture was stitred at room temperature for
18hours, after whicﬁ time the mlxture was diluted w1th water and the organic layer was

10 separated, dried over magnesiuin 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 io 1:9, by volume, hexane : ethyl
acetate to afford benzyl N-[2-([(25)-1-(1,3-benzoxazol-2-yl)-2-
piperidinyl)carbonylamino)ethyljcarbamate (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 S
s is)=3.5-di e
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Preparation 6] in nethanol (1.1m). The reaction m xture was then stirred
at 50[err] C f oW00005288hours, after which tine the sol vent wasPFEBYHA2Tunder
reduced pressure and the resi due parti t¥oned between et hyl acetate and
10%citric acid. The aqueous |ayer was separated, basified with

pot assi um carbonate, and the product extracted with 5 tetrahydrofuran :-
ethyl acetate, 1: 1, several tinmes..The conbi ned organic |ayers were

dried over magnesi um sul phate and t he ment renoved under reduced

pressure to f GHy t - but yl

(cis)-4-(2-amn hyl]) - 3, 5- di net hyl xyI ate (0.33g) as

a oil. 10 [err MR ( CDGHe+#] ) 0( H bs), 2.80 (4H, m, 2.60
(4H, m, 1.85 (2H M, 1.45 (9H, s), 1 1 d) MS: 258

(MHerr]). Pogpar ati on 8/ Exanple 33 15 tgrt- Butyl
(cis)-4-12-([(2S9)-1-(1, 3- benzoxazol - 2-yl ) 2- CH,

pi peri di nyl ] carbonyl am no) et hyl ]-3, 5-dimethyl -1 - pi perazi necar boxyl at e
[err] 20 The title conpound was prepared by a simlar nmethod to

Preparation4fr ylic
acid [see Pr epar %%%’ fn etSS P@a@éﬁéﬁ vfa i b (Bbﬂ%& Wa@?@%{ljjﬂf(
(2-am noet hyl ) - BmﬁbdtﬁMamdmt&@sgg}maddetmdhhwphmonn{xm%ethm 7] .
The crude pr oduct |f| ol u chro on silic gel
eluting with a mgﬁtt‘“mf P%P %’Fn% g&b’i“%@“’ﬁﬂ%@?@s"?" 'mfl
vol une, dichl or mﬁmumsbammnw@h&%ea&o? wwmxmmvoas éiﬁiuﬁiliﬁfbﬁd% 1%
increnents to afford tert-butyl (cis)-4 [(2S)-1-

solution. The product was then extracted twice with ethyl acetate, the combined organic

layers were dried over magnesium sulphate and the solvent removed under reduced

pressure. The crude product was purified by column chromatography on silica gel

10 eluting with a solvent system of 93 : 7 : 1, by volume, dichloromethane : methanol : -
0.88 aqueous ammonia solution to afford zerz-butyl (cis)-3,5-dimethyl-1-
piperazinecarboxylate (6.40g) as a yellow liquid.

'H-NMR (CDCl,) 5 : 3.90 (2H, bs), 2.80 (2H, m), 2.30 (2H, m), 1.45 (9H, s), 1.40 (1H,
15 bs), 1.05 (6H, d).
MS : 215 (MH).

20
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benzoxazol - M?Xﬁl peri di nyl ] car bonyl am no) et hyl ] - 3, 5-di met | -,

pi per azi necar “%t'e as an oil . [ egg ] H NMR (CDCl [ er rfGT 3?’?‘]’” 7740
(IHM, 7.25 (1H, m, 7.20 (1HmM, 7.00 (IH, m, 6.60 (1H, 5 bs), 4.95
(1H, s), 4.30 (1H d), 3.75 (2H, bs), 3.40-3.20 (3H, m, 2.75 (2H, t), 2.45

(5H, m, 1.80-1.60 (5H, m, 1.45 (9H, s), 1.05 (6H, d). MS : 486
(M err]). Preparation 9 10 '
2-[ (2- Hydroxy- 1- net hyl et hyl ) am no] - 1- propanol [err] Pl ati num

di oxi de (40rg) was added to a solution of dl-2-am no-1-propanol (6.4m) and
15 hydroxyacetone (7.0g) in nethanol (75m ) over 3A nol ecul ar sieves. The

react i ﬁn lrrmasﬁm mboxia;eqlt Jgmat adiied to ag@nmbn of:lar:-bﬁ&h@uos,s-«gﬁ&mgl-m i ch
tinme the catal yst was and the sol vent renoved under
reduced pressuP@eragiecaghoxylate [5#gﬁf’l‘”&ﬁgm‘m"SEH‘r‘?"FtP’é‘H’q‘E)QOH'IDSW‘f’F%"(“PBn b. pt.
?é{ ﬁ)r/lr]etchy(/gl) %arznmr?gu{efﬁsa anagm%n{ ) as yellll 63Vﬁe(r)mh1ch%1eN( i err] H NWVR
(cociferr]) [ebm}noem {l)xglmldn;%@ widﬂﬂméfhemwwéﬁtmﬁfdrz e 3H, bs),
1.10 (3H, ours Sggim(n?i&'hxd £b:12) yras add ¥ 18 HeHelofibh ikt was heated to refiux

3, 5-Di net hyl - 1,4-0xazl nan4- ori de

for 18hours. The mlxture was then cooled and the solvent removed under reduced
pressure. The residué 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 gradientof4:1:0, éhanging to 0: 95 : 5, by volume, hexane :

ethyl acetate : 0.88 aqueous ammonia solution, to afford zers-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 il o - - o

H-NMR (CDCL,) 5 : 7.85 (2H, m), 7.75 (2H, m), 3.90 (2H, m), 3.75 (2H, t), 2.95 (2H,
1), 2.70-2.50 (4H, m), 1.45 (9H, 5), 1.20 (6H, d).
MS : 388 (MH").

20

25
Hydrazine hydrate (0.11ml) was added to a solution of tert-butyl (cis)-4-[2-(1,3-dioxo-
1,3-dihydro-2H—isoindol—2-yl)ethyl]—B,S-dimetHyl-1—piperazinecarboxylate (0.736g) [see
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H [err] ___Concentrated sul phuric acid (2.5m) ‘was added to L
2-[ ( 2- hydr oxy- WOAOFE! et hyl ) ani no] - 1-p§f)panol (3.66g) [ SRS BYUYARat i-on
9] at Oflerr]Cwith rapid stirring. The reaction mxture 5 was then heated
to reflux and stirred for 8hours. Aqueous potassi um hydroxi de sol ution
(6.1g in 31mM water) was then added to the cooled m xture and a precipitate

was formed which was renoved by.filtration and washed several times
with water. The Pfp&etch 6]in mésdd] (VEmYETR réddtoh Bkt RasthadirRaafsdcast Wi th
3M aqueous hydrochloric acid to pH 1 and the water renoved under

reduced pressur el8houss; #ftsr yhish simgithesofyent waszemqued updes reducedpressyrppadither | de
3. 67 b : \ : : , bs),
Lo ?)ZH?St v Ogn%%{dgég%%ﬁd b?wt?)”?enffhz’gl Q%éﬁ&’ Lﬁ{fd% %%'Slsﬂ%?h?e% E'Q'T(‘g‘g ( SSH)

d). 15 Pr epar sepantedbasified with potassium carbonate, and the product extracted with
2-[2-(3,5-Di hyl mor Lin thyl]-1Hisoindol ex1. 3(2H) -.di one

i L2 P Moot "Rt 1k el et The et v o
Preparation 6 fr aredover magnesitinFalphatt anld the solvont Ravdindeprédiced prdsufesse
Preparation 10] apd N(2- bronpet hyl ), ht hal i m de., The crude product was
purified by colu °1'éWBH‘&YU&PE{T@“B\‘P%‘PY&E&'%‘EP‘WLI'PIE‘F%R“F%E'bmlﬁe €0-338) 9%ent
system of 8: 1, Ryjvol une, hexane: ethyl acetate to afford 2-[2-

(3, 5-di net hyl nor phol i no) et hyl ] -1 H i soi ndol e-1, 3(2H) -di one (455ng) as an oilL

10 'H-NMR (CDCL,) § : 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").

15

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-butyl (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 rert-butyl (cis)-4-[2-([(25)-1-(1,3-



WD 00/ 05231 PCT/ 1B99/ 01227

64 1H-NVR (CDCl[err]) [err]: 7.85 (2H, n), 770(2H m, 380360
(4H, m, 3.00 (3H, m, 2.60 (1H, , 1.00

289 (M—I[ err]q"&ét%5 Preparatlon 12 2- (g 5- Di net hyI nor phoﬁg?ﬁ&’g{}iﬁﬁ am ne
[err] The title conpound was prepared by a simlar nethod to

Preparation 7 from2 [2-(3, 5-

di et hyl nor phol i no) et hyl ] - 1Hi soi ndol e- 1, 3(2H) - di one [see Preparation 11]
and hydrazi ne hydrate, to afford 2-(3,5-di met hyl nor phol i no) et hyl ani ne as
a white sol i d. benzofazok2yhLtpipeidinyikpdiopdeminp)ediyllry; J-dinedyil-12H, d), 3.40 (2H,

m, 2.90-2.50 47 . MS: 159 (MHerr]). Prepar ati on
13 (2S) 1-(t F‘“ﬁg%“&"%’c‘@g% %3‘17)2 pi peri di necarboxylic acid 20 [err]

"H-NMR (CDCL,) & : 7.40 (1, m), 7.25 (1H, m), 7.20 (1H, m), 7.00 (1H, m), 6.60 (1H,
5 bs), 4.95 (1H, 5), 4.30 (1H, d), 3.75 (2H, bs), 3.40-3.20 (3H, m), 2.75 (2H, 1), 2.45 (5H,

m), 1.80-1.60 (5H, m), 1.45 (9H, s), 1.05 (6H, d).

MS : 486 (MH").

10 SE eth: ino]-1-
' H
NH, . HC_N_CH,
~ HO ~OH

Platinum dioxide (40mg) was added to a solution of d1-2-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 -1.4-0xazi -i
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[ (2S) - pi peridine carboxylic acid L-tartrate (55.09) [see WO-A- 96/ 11185]
was di ssol ved WO000R23kat er (200m ). The resy ting sol ution waBCEBYMEZ2T o -
O[err]C and di-t-butyl di carbonate (86g) 1n dioxan (203m) was added
fol'l oned by 1N aqueous sodi um hydroxi de (610nml) 5 over a period of 20

m nutes. The reaction mxture was stirred at O[err]C for | hr and then at -
roomtenperature for 56hours. The sol vent was then renpbved under reduced
pressure and the regpulting solid was di ssgfved in water (100m ) and
washed with diet ByC.e CH, (1 000n ). H, ou€H, a was acidified to
pH 2.0 with 1M aqueoys ciftric aci-e——= (500m ) amnd the*ﬁloduct was
extracted with ethyl acet®te (4x500m ). The ‘eonptned 10 organic | ayers were
dried over magnesiidm sul pha®E and the sovent v@s renpved under reduced
pressure to afford (2S)-1-(tert butoxycarbonyl)-2-piperidi necarboxylic acid
(19.55¢g) as a white solid. [err]H-NMR (d[err]-DVsO [err]: 12.7 (1H,

bs), 4.55 (1H droncinfled shlphurid acid®(2BmIPwhdaddédto 2+(2-hyidvoxy2i-fiathi/lethyl)athino}. 60
(29)- 201 (2: [ (ol o) Poombal ChaGaRyAeE Progrti ek BRI B Ll eiigen mptare
pi peri di necar BoXwhdihen Béted to reflux and firfell for Shours. Aqueous potassium hydroxide solution
(6.1g in 31ml water) was then added to the cooled mixture and a precipitate was formed
which was removed by filtration and washed several times with water. The aqueous
washings were then combined and acidified with 3M aqueous hydrochloric acid to pH 1,
and the water removed under reduced pressure to afford 3,5-dimethyl-1,4-0xazinan-4-
10 ium chloride (3.67g) as brown crystals.

'H-NMR (d*-DMSO0) 5 : 9.50 (2H, bs), 3.85 (2H, 1), 3.50-3.35 (3H, m), 3.25 (1H, m),
1.25 (3H, d), 1.20 3H, d).

15

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.



The title conmpound was prepared by a simlar nmethod to Preparation 4 from

(2S)-1-(tert but oxycar bonyl ) - 2- pi peri di necarboxylic acid [see
Preparation 13] and 2-[(cis)-2,6- 25 dlnethyl-l-plperldlnyr‘,]c&glgﬁ% Ei}],ne (J.
Med. Chem, "QS”{ 1984), 684-691]. The (rude pr oduc 6] fied by
col um chr omat ography on silica gel eluting with a sol vent

00/ 05231 , 66 _

PCr1 B99/ 01227 gradi ent of 100: O changi ng to 92: 8, by vol une,

di chl oronet hane : nethanol /0. 88 aqueous ammoni a solution (20/1), in 1%

increnents to afford tert- butyI (29)-2-[(2-

2, 6-di net hyl - b I
Mo ab an  ENMRICOODS R O ;n?%%ﬁ%@é%m?#f&ﬁs L3050 11
, 4.05 (1H, 3H, , 2.50 (2H, 2 30 (1H,
nrr)), 1. 80- (1 30 ??0 :fZ%(ﬁﬁ’ )Olﬁ(oglglm%( VB: 368 (M—l[eﬁr] )m 10 (
Preparation 15MS: 289
(2S)-Nerr]<2-[(cis)- 2 6 Di net hy- | - pi peridi nyl ] et hyl -2-pi peri di necar boxam d
e [errs] 15 The title conpound was prepared by a simlar nethod

to Exanple 8 fnmmnnutyl

pi peri di necar b&Jeys
afford (2S)-N2-2-
[ (cis)-2,6-dinethyl-1-piperidinyl]ethyl-2- p| erl di necar boxam de as a gum

i di nyl] et hyl am no) car bonyl ] - 1-

4] and trifluoroacetic acid, to

20[err]H-NI\/R(CDCI[err]() [er 340(2 3.25 (1H, d), 3.10 (1H,
d b
), 2.90(3H, s)ag’m N/\/NHZ
CH3
10

The title compound was prepared by a similar method to Preparation 7 from 2-[2-(3,5-
dimethylmorpholino)ethyl]-1H-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) 5 : 3.65 (2H, d), 3.40 (2H, m), 2.90-2.50 (8H, m), 1.00 (6H, m).
MS : 159 (MH").

20

- OH ._-.—> )\0

o . .
L tartrate i CH’_’— CH,



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: [err] = -13.1 (t = 0.3 nethanol). 25
Preparation 16 WO OWD5231 S 67 )

PCI | | B99/ 01227WO 005231+ o1 ¢ - But y| PCT/IB99/01227 -
2- chI oro-5-(trifluoronethyl)-1H 1, 3-benzi m dsazol e- 1-carboxyl ate

d d [err] 5

Di -tert-butyl di carbonate (593nmg) was added to a sol.ution.of 2-chloro-5-
(trifluoronethyl)-1H 1, 3-benzi mi dazol e (500nmg) [see JP 02306916 A2 901220]
I n acetonitrile (5n1) and di net hyl am' nopyri dine (27ng) was then added.

af Lot whi ch 1 mol(EREPREIAS FoRee acd 1 Grmlab DR e W Ochr OB ot psalfd |

resi due purifi ediybyateQhotm) qlneeémhﬁgmmﬁmc&aew&caﬁwalbu@mwwth a
sol vent gradient of 100: O changing to 85 15, Dby volume, hexane: et hyl

acetate, in 5%i fﬁﬁgbmémx@n (303mb)was eddeddellavwsdhy|1 eeu pasiiugn hydroxide (610mi)
trifluoronethyl as a
T 0T et o e it Sphict O e 0 i M it 870 i o ilge 02

(0.5H, s), 8.05 f&nﬁiempetpmrafoﬂssh@ﬁtssme solvent fvas hef erfidved vijder edtided pressufd H,

(29) 11 (5 et hy| 244 oo s e SRgatfed 5 o PO apd g i dictot eter

(1000ml). The aqueous layer was acldlﬁed to pH 2.0 with 1M aqueous citric acid
(500ml) and the product was extracted with ethyl acetate (4x500ml). The combined

10 organic layers were dried over magnesium sulphate and the sovent was removed under
reduced pressure to afford (2S)-1-(zerz butoxycarbonyl)-2-piperidinecarboxylic acid
(19.55g) as a white solid.

'H-NMR (d,-DMSO) 8: 12.7 (1H, bs), 4.55 (1H, d), 3.80 (1H, s), 2.90-2.60 (1H, m),
15 2.05 (1H, m), 1.60 (3H, m), 1.30 (10H, d), 1.10 (1H, m).

20

The title compound was prepared by a similar method to Preparation 4 from (25)-1-(fert
butoxycarbonyl)-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
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The title co s prepared by a simlar nmethod to Pre ' .from
2-chl or o- 5- rW(S)dez%lyﬁyl -1, 3-benzoxazol e [gge J. Med. Chem 1 , g’?&”% i
1719-1728] and (2S)-2- 5 [(benzyl oxy)carbonyl ] pi peridinium chloride [see
EP 530167 Al 930303]. The crude product was puri.fied by colum

chromat ography on silica gel eluting with a sol vent gradi ent of 90: 10

changing to 70: 30, bty vol une, hexane et hyI acetate to afford benzyl
(2S) - 1- ( 5- met hygradieniof] A 7 B ebanging o 33 prae,idifhlasoraothass ymethanolfQ.88n oi | .

10 H NVR 7 5 (IH d),
6,85 (1 d). Aaurge sfld st h%ﬂ %qéﬁﬁvﬁ@tsm%wb%ﬁ@( o)
2.40 (3H, s), Ncidp26idinethyl;1-fipgidinyilebylavhino)cabonyl]-1-piperidifiecirb@yl4td bt ann) .
M5: 351 (MH err h 15 Preparation 18
(2S)-1- (5- Met hyt- 1, 3- benzoxazol - 2-yl ) - 2- pi peri di necar boxylic acid

5 _

H-NMR (CDCL) 5 : 6.40 (1H, bs), 4.80 (1H, m), 4.05(1H, d), 3.30 (2H, m), 2.80 (3H,
m), 2.50 (2H, m), 2.30 (1H, m), 1.80-1.30 (20H, m), 1.20 (6H, d).
MS : 368 (ME®).

10

15 Thetitle compound was prepared by a similar method to Example 8 from zert-butyl
(25)-2-[(2-[(cis)-2,6-dimethyl-1-piperidinylJethylamino)carbonyl}-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 (CDC),) & : 3.40 (2H, bs), 3.25 (1H, d), 3.10 (11, d), 2.90 (3H, bs), 2.70 (2H,
), 2.00 (1H, d), 1.80 (1H, 5), 1.75 (1H, 5), 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
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Benzyl (2S)-1 &,5 nmet hil -1, 3-benzoxazol - 2-yl) - 2- pi peridi necar boxyl at e
(0.19g) [see #hration 17] was dissolged in ethanol (5nPGTBY0IEEo, -
pal | adi um on carbon (0.05g) 5 was added. The reaction m xture was

hydr ogenated at |5psi for 3hours at room tenperature, after which tinme
10% pal | adi um on carbon (25ng) was added and the m xture was

hydr ogenated for a further Ihr the catal yst was then f||tered of f through
a pl ug of ar 6B 3 , : dazoleshicarboxviat

under reduced- pressure to afford
(2S)-1-(5-nmethyl -1, 3- benzoxazol - 2-yl ) - 2- pi peri di necarboxylic acid 10
(0.14g) as a solid. Cl "HNWVR (CDCl[err]) [el]: %05(1H bs), 7.20
(1H, s), 7.10 (1H, d)[, 6.80 (1H, d), 4.90 (1H, , 4.CH, (1H, d), 3.40
(IH, t), 2.40 (1H, g 35 (3H, s), 1.80 (3Hy 0- 40(2H n.
15 Ms: 261 (MHerr]y. Preparation |9/ Exa 35 O %iﬁyl
(2S)-1-(5-fluoro-1. nzoxazol —2=yt - 2- pi peri car boxﬂé é 2

F,C F,C

5 Di-tert-butyldicarbonate (593mg) was added to a solution of 2-chloro-5-
(trifluoromethyl)-1H-1,3-benzimidazole (500mg) {see JP 02306916 A2 901220] in
acetonitrile (Sml), and dimethylaminopyridine (27mg) was then added. The reaction
mixture was stirred for 10minutes at room temperature, after which time the solvent was
removed under reduced pressure and the residue purified by column chromatography on

10 silica gel eluting with a solvent gradient of 100 : 0 changing to 85 : 15, by volume,
hexane : ethyl acetate, in 5% increments, to afford zert-butyl 2-chloro-5-
(trifluoromethyl)-1/4-1,3-benzimidazole-1-carboxylate (678mg) asa gum, asal:1
mixture of regioisomers.

15 ‘H-NMR (CDCL) & : 8.25 (0.5H, s), 8.05 (0.5H, d), 7.95 (0.5H, s), 7.80 (0.5H, d), 7.60
(1H, d), 1.80 (9H, s).

20
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70 [err] The title conmpound was prepared by a simlar
nmet hod to Pr &p n 2 from(2S)-2- (et hoxycar bonyl ) pi peLi.dinj

chl ori de [see@‘%ﬁ?iﬂ Chem Soc. (1993), 146, 9925-9938] g‘%&’%ﬂ” -
2-chl'oro-5-fluoro-1, 3-benzoxazol e [see J. Med. Chem (1988), 31,
1719-1728]. The 5. crude product was purified by colum chromatography on
silica gel eluting with a sol vent systemof 3: 1, by volume, hexane:
ethyl acetate, to afford ethyl (2S)-1-(5-

fl uoro-1, 3-benzoxazol - 2-yl ) - 2- pi peri di necar bo
[err]HHNMR (CDCl[err]) [err] 7.10 (1H, m, 7({00 (J1H,

4.92 (1H, d), 415(3H 10 , 330(1H t),
1.55 (1H m, 1H, (3H t).
(2S)-1-(5-F ugr -1, -benzoxa - yl)-2-pi peri){\

[err]

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 (25)-2-

5 [(benzyloxy)carbonyl}piperidinium 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 (CDCL) 5 :7.30 (5H, m), 7.20 (1H, 5), 7.15 (1H, d), 6.85 (1H, d), 5.25 (25,
d), 5.10 (1H, d), 4.20 (1H, d), 3.40 (1H, 1), 2.40 (3H, s), 2.35 (1H, 5), 1.90-1.60 (4H, m),
1.40-1.20 (1H, m). |
MS : 351 (MH").

15 Preparation 18



WO 00105231
PCT/ B99/ 0227 : 71 The
title conpound vvas@gr?pared by a simlar nmethod to Preparation_3 from ethyl

(29) - 1- (5 WEPB 1, 3- benzoxazol - 2-y1 ) - g pi peri di necar boxYFHHIPRE: -
Preparation 19] and 1N aqueous |ithium hydroxide to afford
(2S)-1-(5-fluoro-1, 3-benzoxazol - 2-yl) - 2- pi peri di necarboxylic acid as a
solid. 5 "HHNWR (CDCl[err]) [err]: 11.7 (1H, bs), 7.10 (2H, n), 6.65
(1H, m, 4.90 (1H, d), 4.10 (1H, . d), 3.40 (1H, t), 2.40 (1H d), 1.80
(3H m, 1.70-1.40 ' Preparation 21 tert-Butyl

2- chl or 0- 5- met hoxy- 1H-{1. 3- benzi gk ol e- 1- car boxyl at
D -tert-butyldica e (623np g5 added to a
2- chl or o- 5- net hoxy- 1,°3- benzi m dazol e (364
di met hyl am nopyridigde (24ng) in acetonitrile (4m) o The reaction
m xture was stirr BN room t enper at ur e—ef+=30rm OUtEN, after which tine
t he sol vent was reYovgd under reduced pressure. rude product was

[err]

) a

purified by C chromat ography on silica g gl uting with a sol vent
gradient of 90: 1 gi ng to 85: 15, by vol hexane: ethyl acetate
to afford tert-but - chl or o- 5- net hoxy- 20

1H 1, 3- benzi m dazol e- Iegar boxyl ate (470ng) as an(ﬁf-@?ite solid, as a 1. 1
m xture of regi oi SOMers. "H-NVR (CDCl[err]) [®err]: 7.80 (0.5H,

d), 7.55 (0.5H, d), 7.50 (0.5H, s), 7.15 (0.5H, s), 7.00 (1H, t), 3.85

(3H, s), 1.70 (9H s). 25 L
Benzyl (25)-1-(5-methyl-1,3-benzoxazol-2-yl)-2-piperidinecarboxylate (0.19g) {see

Preparation 17] was dissolved in ethanol (5ml) 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, 1), 2.40 (1H, m), 2.35 (3H, s), 1.80 (3H, m), 1.60-1.40 (2H,
m).

15 MS:261 (MH").

20



WO 00/ 05231 : 72

PCT/ EB99/ 01227 Preparation 22 tert-Butyl

2-chl or o- 6- fI uor 6213 1, 3- benzi m dazol e- 1- car boxyl at e ?Jsvoi

The title co s prepared by a sinmdar nmethod to Preparation 51 from
2- chl or o- 6 fluoro-1H 1, 3-benzi m dazol e [see -JP 62061978 A2 870318. )
Showa, and references cited within]. The crude product was purified by
col um chr omat ogr aphy on silica gel eluting with a solvent gradient of
100: O changing to 90: 10, by volume, hexane: ethyl 10 acetate to afford
tert-butyl 2-chloro-6-fluoro-1H 1, 3-be | dazol e- 1- car boxyl ate as a
white solid;, as a 1. 1 mxture of regipi . "H- NWR (d[err]-MOH)
[err]: 8.00 (0.5H, m, 7.70 (0.5H, d), QoY _OH, 7.40 (0.5H d),
7.20 (2H, m), 1_72_(9H, s). 15 PrepalNati gp 23 tert-Butyl
2.6-dichloro-1 13ben2|mdazole I-carb/&gquje 20

[err] CH,— 0

F

The title compound was prepared by a similar methbd to Preparation 2 from (2S5)-2-
(ethoxycarbonyl)piperidinium chloride [see J. Am. Chem. Soc. (1993), 115, 9925-9938]
and 2-chloro-5-fluoro-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 system of 3 : 1, by volume, hexane : ethyl acetate, to afford ethyl (28)-1-(5-
ﬂ_uoro-l,3-benzoxazol—zfyl)-z-piperidinecarboxylate as an oil.

‘H-NMR (CDCl,) 6 7.i0 (1H, m), 7.00 (1H, m), 6.65 (1H, m), 4.92 (1H, d), 4.15 (3H,
10 m), 3.30 (1H, 1), 2.30 (1H, d), 1.80 (3H, m), 1.55 (1H, m), 1.30 (1H,, m), 1.20 GH, ©).

Preparation 20
]~ - 2-vI)-

(Nj\(o\/CH3 (Nj\!rOH
A

0)§0 o

N —_— o) N

3



WD 00/ 05231

PCT1B99106227 : 73 The
title conpound was prepared by a simlar nethod to Preparation 21 from 2, 6-
di chl or o- | H 1, W53 dazol e [see US, 44pp...cont.-in-part of PCEIBIGIZET -
672. CODEN . USXXAM US 5574058 A 961115]1 The crude product was
purified by colum chromat ography on silica gel eluting with a sol vent
gradient of 100: 0 changing to 80: 5 20, by volune, hexane: ethyl acetate
in 5% increnents to afford tert-butyl 2,6-dichloro- ‘

1H 1, 3-benzi m damhauéc&%&aaa R&d By asmnn&m@foaaoirrep&aﬁaﬂ@ﬁl&ﬁe

regi oi soners. H N gerr]gm[err] 8.00 (0.5H, s) 9 5H
d), 7.65 (0.5H dy(>-finogpl é@emmm -2-yl)-2spiperi eearbva!a;f: [sqe Prepagation lgband N

Pr epar at i on 24 uer%ué Ma%&mg gﬂg%)lb%ﬁ(s ?d—irh %gmkaﬁ&_ggghz_o [err]

15 I, - Car B9 nyl'dirmd ed uti

2-am no-4- |pmtnphe¢aybcayhmlq$&s2yd [ see Makronol. Chem (1993),
194(3), 859-868] in tetrahydrofuran (100m ). The reaction m xture was
stirred for 18hours at room tenperature, after which tinme the sol vent

was renoved under*Hqu@m;)essumH,waﬂ 7th2}2,Qn),66§(l¢Hﬁ1)Pﬁ90 (1H, apadokeeen
IN aqueous sodi um hydr oxi de and_di et ueous was
acidified with cd‘b»c%‘m U8 ds 1@5&%% b??é"ﬁ&z%m)and the resulting
white precipitate flltered off and washed with water to afford

5-iodo-I, 3-di hydro-2H 1, 3-benzi m dazol -2-one (14.0g) as a white solid.

Di-tert-butyldicarbonate (523mg) was added to a solution of 2-chloro-5-methoxy-1H-

15 1,3-benzimidazole (364mg) and dimethylaminopyridine (24mg) in acetonitrile (4ml).
The reaction mixture was stirred at room temperature for 30minutes, 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 90 : 10 changing
to 85 : 15, by volume, hexane : ethyl acetate to afford terz-butyl 2-chloro-5-methoxy-

20 1H-1,3-benzimidazole-1-carboxylate (470mg) as an off-white solid, as a 1 : 1 mixture of

regioisomers.

H-NMR (CDCl,) & : 7.80 (0.5H, d), 7.55 (0.5H, d), 7.50 (0.5H, s), 7.15 (0.5H, s), 7.00
(1H, t), 3.85 (3H, s), 1.70 (9H, s).
25



25 [err]H-NWMR (d[err]-DVBO) [err]: 10.70 (1H, s), 10.65 (1H, s), 7.25 (1H,
d, 7.20 (1H, s), 6.75 (1H, d). WO 007 05231

Pcl 1 B99/ 01227 74

Preparation 250%524 | oro-6-i odo- 1H- 1, 39penzi ni dazole 5 THIBpI/OI22T -

5- 1 odo- 1, 3- di hydr o- 2H 1, 3- benzi m dazol - 2 one (7g)- [see Preparation 24] was
added to a 10 solution of phosphoryl chloride (135ml).. The reaction m xture
was then heated to 120[err]C and stirred for 2hours, after which tine
t he phosphoryl chloride was renpoved under reduced pressure and the
resi due dil ut emmzer The residual aqueous sol ut i on was

neutral ised w th, ad Al Lution and the

pr oduct extra . 1T cni or Oet hane: net hanol ,
dried over magnesium 15 sul phate and the sol vent rempved under reduced
pressure to affor 2 chl or o- 6-i odo- 1H 1, 3-benzi m dazole (3.68g) as a
white solid. [err] HHNVR (d4- Me [eIO] . 7.90 (1H, s), 7.60 (1H, d),
7.35 (IH d). )J;/S 279 (MHerr]). Preparation 26 tert-Butyl
2-chl oro- 6-1i odoNlH-FTB benzi m dazol &1- ®hr byxyl at e

— k>

HC CH,
F
5

The title compound was prepared by a similar method to Preparation 21 from 2-chloro-
6-fluoro-1H-1,3-benzimidazole [see JP 62061978 A2 870318. Showa, and references
cited within]. The crude product was purified by column chromatography on silica gel
eluting with a solvent gradient of 100 : 0 changing to 90 : 10, by volume, hexane : ethyl

10 acetate to afford zert-butyl 2-chloro-6-fluoro-1H-1,3-benzimidazole-1-carboxylate as a
white solid, as a 1 : 1 mixture of regioisomers.

H-NMR (d,-MeOH) 5 : 8.00 (0.5H, m), 7.70 (0.5H, d), 7.60 (0.5H, m), 7.40 (0.5H, d),
7.20 (2H, m), 1.70 (9H, s).
15
Preparation 23 -

20



WD 00/ 05231 - PCT11 B99/ 01227
75- d d [err] : The title
conmpound was prepared by a-simlar nmethod to Preparation 21 from 2-chl oro-
6-i 0do- 1H 1, 3- WOOMBYazol e [see Preparatiop 25]. The crude pPRYOMHs -
purified by 5 colum chromatography on silica gel eluting with a sol vent

system of 95: 5, by vol une, hexane: ethyl acetate to afford tert-butyl
2-chl oro- 6-i odo- 1H 1, 3- benzi m dazol e- 1- carboxylate as a white solid,’
as a 1. 1 mxture of regioisoners. . [err]H-NVR (d[err]-MeOH) [err]:

8.35 (0.5H, s), TheXfile(compbindWas prépated byl a Shdilanghethod tdPrdparatibh 2 from 2(6-1. 75
(9H, s). MS: 379 ( rr]).. Preparation, 27 t -ﬂ{[
2,5,6-trichloro- a!l‘ir,"fﬁl{;'{ Lﬁ%ﬁ%‘%@ﬁ @%@MF%’E"@ of US 5?%4& . ODEN
: USXXAM, US 5574058 A 961112]. The crude product was purified by column
chromatography on silica gel eluting with a solvent gradient of 100 : 0 changing to 80 :
5 20, by volume, hexane : ethyl acetate in 5% increments to afford zer-butyl 2,6-dichloro-

1H-1,3-benzimidazole-1-carboxylate as a solid, as a 1 : 1 mixture of regioisomers.

'"H-NMR (CDCL,) 5 : 8.00 (0.5H, s), 7.95 (0.5H, d), 7.65 (0.5H, 5), 7.60 (0.5H, d), 7.40
(1H, 1), 1.75 (9H, s).
10
Preparation 24
Jodo-1.3-dihydro-2H-1.3-henzimidazol-2-

NH,

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, afier which time the solvent was removed under reduced pressure, and the

20 residue partitioned between 1N aqueous sodium hydroxide and diethyl ether. The
aqueous was acidified with concentrated aqueous hydrochloric acid, and the resulting
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*-DMSO0) 3 : 10.70 (1H, s), 10.65 (1H, s), 7.25 (1H, d), 7.20 (1H, s), 6.75
(1H, d).



The title conmpound was prepared by a simlar nmethod to Preparation 21 from
2,5,6- 20 trichloro-1H 1, 3-benzi m dazole [see J. Med. Chem (1995), 4098].
The crude prq was purified by colum chromat ography on siljca gel
eluting with ‘ggé%‘f%nt gradi ent of 440 00/ 05231 PCT/IB99/01227 -

PC/ 1 JB99I O 227 76 100:
0 changing to 90:.10, by volune, hexane: ethyl acetate to afford tert-butyl
2,5, 6- triechloro-1H 1, 3-benzi m dazol e- 1-carboxyl ate as a white solid.
[err]H-NMR (CDC13) [err]: 8.10 (1H, s), 7.80 (1H, s), 1.75 (9H, s). 5 Ms:
321 (MHerr]). preparation 28/ Exanpl e 36 Benzyl

(2S)-1-(5-chl oro-1. 3- benzoxazol - 2-yl ) - 2- pi peri di necar boxyl at e

H err] 10 The title conpound was prepared by a simlar nethod to
Preparation 2 fg)&?@%% 2- [ (benzyl oxy) car bonyl | pi peri di ni um chl ori de
[ see EP 530167 and 2 S5- di chl oro- 1, 3-benzoxazol e [ see

J.OC (1996), 2« gi-} igazele ude product was 15 purified by
col um chror‘r§1t ography on si I i ca gel eluting with a sol vent system of 95: 5,

0 Cl
BN "NH N7 "NH
I _ 1

5-Todo-1,3-dihydro-2H-1,3-benzimidazol-2-one (7g) [sée Preparation 24] was added to a
10 solution of phosphoryl chloride (135m1). 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 magnesinm

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) & : 7.90 (1H, s), 7.60 (1H, d), 7.35 (1H, d).
MS : 279 (MH").

20




by vol une, hexane: et hyl acetate to afford benzyl :
(29)-1-(5-chloro-1, 3- benzoxazol - 2- yl ) - 2-pi peri di necar boxyl ate as an

oil. [err]HHNWR (CDCl[err]) [err]: 7.30 (6H, m, 7.15 (1H, d), 7.00
(1H, d), 5.30-wopB0f23H, m), 5.05 20 (1H, d), 4.20 (1H, d), 3’010399101422%)
2.40 (1H, d), 1.90-1.50 (3H, m), 1.40-1.207P2H m). Ms: 371 (MHerr]).
WD 00/ 05231 " PCr 1 B99/ oi 227

77 Prearation 29

(2S)-(5-Chl oro-1, 3-benzoxazol - 2-yl ) - 2- pi peridi necarboxylic acid [err]

5 The title coragound was prepared d@gy a 8' mlar method to Preparation 3

from benzyl
(2S)-1-(5-chloro-
Preparation 28]
(2S)-1-(5-chloro-
an oil. 10 [
7.15 (1H, d), 7.
2.40 (1H, m, 1.
M5: 281 (M err
(2S)-21-[5-(trif

nzoxazol - 2-y| J} i,dérl di necar boxyl ate [see

1N aqueous | |th| Um hymlrom de solution to afford
benzoxazek- 2-yl r| di necar boxylic acid as
NVR (CDCl[err] r] 0 (1H, bs) 7.40 (1H, m,
, d), 5.00 (1 , 4720 (1H, , 3.40 (1H, t),
80 d), 1.60 (1H, 1.50 (1H, m, 1.30 (1H, m.
]). 151 Pr epar ati on 30/1Exarrpl e 37 Benzyl
| uor onmet hyl ) -1, 3- benzoxazol - 2-yl ] - 2- pi peri di necar boxyl at e

¢

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 zerz-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) 3 : 8.35 (0.5H, 5), 7.95 (0.5H, 5), 7.75 (1.5H, m), 7.40 (0.5H, d);
10 1.75(9H, s).
MS : 379 (MH).

15

Cl a1 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



WD 00/ 05231

PCT/ 1 B99/ Of 227 .
[err] The title conpound was prepared by aS|mIar

Prepar at i on YOr00gsY 25) - 2- [ (benzyl oxy) car bonyl ] pi per |P§?&‘i§b }rar‘}zéﬂl ori de

[ see” EP 530167 Al 930303] and 2-chl oro-

5-trifluoronethyl)-1, 3-benzoxazol e [see J. Med. Chem .(1988), 31,
1719-1728]. The 5 crude product was purified by col um chronatography on
silica gel eluting with a solvent gradient of 98: 2 changing to 90: 10,
by vol ume, hexagpe: oeﬁdngingm:m.aioebyulume,haiaﬁ@:re!bybecm]étoaffordtert-butyﬂﬁﬁ-

ggsénlol[IS (t r| fl, uor%@[{%l é 1. » E zaxazlglf 5&'%?-150‘@1) per7| gb?(;car bﬁ;yl gt (230

(2H, Ny, 5.15(1H d), 20(1H 3.40 (1H, t), 2.40 (1H d),
1.90-1.30 (5H, m. 1&{; Bﬂ' Preparation 31 15
(2S)-1-[5-(Tri f‘HtIMr(@Dﬁ}aW §1@( ﬁh@ﬁ% sp1Jp19shi peri di necar boxyl i ¢

acid 5 MS :321 (MH).

Cl

10

The title compound was prepared by a similar method to Preparation 2 from (25)-2-
- [(benzyloxy)carbonyl]piperidinium chloride [see EP 530167 Al 930303] and 2,5-
dichloro-1,3-benzoxazole [see J.0.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-
y1)-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 GH, m), 1.40-1.20 (2H, m).

MS : 371 (MH").



[err] WD 00/ 05231

PCTI | B9/ oi 227 : 79 The
title conpound was grepared by a simlar nmethod to Preparation 3 from
benzyl WO 0 PCT/IB99/01227 -
(25)-IL[5-(tr|fIuoronethyl)-1,3-benzoxazo|-Z-yl]-z-piperidinecarboxylate

[ see Preparation 30] and I N aqueous |ithium hydroxide solution to

afford (2S)-1-[5-
(trifluoronethyl)-1, 3-benzoxazol - 2- yI]-2-piperidinecarboxylic acid as an

oil. 'HNNW]) [err]: 7.60 (1H, s), 7.40 (1H, d), 7.20 (IH,
d), 5.05 (1H, -d) 2 ) ] S ( orid 2.40 (1H_.d), 1.90 (3H,

m, 1.65 (1H, m 150 ; AP P SRy A 488 Pr epar at i on 32
tert-butyl 2-chl oro 1H ben2| mdazole I-carboxyl ate d

d [err] 15 The

title conpound wa pared by \m | ar nethod t paration 21 from 2-

i carbonate. T e cfjude product was
aphy on silica tiOF with a sol vent

gradi ent of 100: 0 ghanglng to 90: 10, by vquNe xane : ethyl
acetate to afford t yl 2-chl oro-1H ben;@‘l dgyrol e-| - carboxyl ate
as an oil. 20 O[EN]I—I-NI\/R(CDCI[errH—[-e-rr] 95N(1H, m, 7.65 (1H,
m, 7.35 (2H, m, (9H, s).
Cl Cl
5

The title compound was prepared by a similar method to Preparation 3 from benzyl
(25)-1-(5-chloro-1,3-benzoxazol-2-yl)-2-piperidinecarboxylate [see Preparation 28] and-
IN aqueous lithium hydroxide solution to afford (2.5)-1-(5-chloro-1,3-benzoxazol-2-yl)-
2-piperidinecarboxylic acid as an oil.

10

H-NMR (CDCL,) 5 : 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, ), 2.40 (1H, m), 1.80 (2H, d), 1.60 (1H, m), 1.50 (1H, m),
1.30 (1H, m).

MS : 281 (MH").

15




Preparation 33 2- Sulf anyl - 1, 3- benzoxazol-6-ol 25 WO 00/ 05231
PCT/ | B99/ Of 227 ' 80 [err]

G ound pOtaSSIU droxi de (3.13g) was added to a solution

2. 4-di hydr ox}2 P%’%’e hydr ochi ori de (§8007g) and et hyl bolasePlsr -

xant hat e (17. 9g) in ethanol (100m ). The 5 reaction m xture was then heated
to reflux for 1 8hours, after which tine the solvent was renmoved under
reduced pressure, the residue dissolved in water and the pH adjusted to 5
with glacial acetic acid. A brown solid formed which was | eft for 18hours
and then filtered, washed with water and drie
2-sul fanyl -1, 3- benzoxazol -6-0l (5.1g) as
[err]H-NVMR (d[err]-DVsO) [err] : 9.70 (IH, bs

6.65 (1H ). . 168 (MFRR(]). "Prepdat i
, 3-benzo e 0]
0" N

2- Chl or 0- 6- hydqoxy-
CF,

Q

The title compound was prepared by a similar method to Preparation 2 from (2S)-2-
[(benzyloxy)carbonyl]piperidinium chloride [see EP 530167 Al 93 0303] and 2-chloro-
S-triﬂuoromethyl)-l,3—benzdxazole [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 (28)-1-[S-(triflucromethy1)-1,3-benzoxazol-2-yl]-2-piperidinecarboxylate

as an oil.

10 'H-NMR (CDCL,) 5 : 7.60 (1H, ), 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 (MH").




[err] 2- Sul fanyl - 1, 3- benzoxazol -6-0l (2.08g) [see Preparation 33] was
added to thionyl 20 chloride (12.3m), followed by dinethylformam de
(0.93m ). The reaction m xture was heated to reflux for 5 mnutes,
after which tiWo00@&3ki xture was all owed to_cool. The VO Be¥e13%731 -
PCT/ 1B99/ 01227 79 , 81

sol vent was renoved under reduced pressure, the residue azeotroped tw ce

wi th xyl ene, and the residue then partitioned between diethyl ether and
wat er. The organic | ayer was separated, dried over magnesi um sul phate

and the sol vent I t was
UW BRI wdspripamed ¥asmﬂfa€1§§tﬂ5@to P& faration' 9 Srop! BAHA

purified by col tography on silica gel eluting with a sol vent

gradi ent of 100: (28)-tH5Kmifinoromethpl)-1.8c@nzdxgzol-3t il pipkidingsarboxylaiy [see

acetate in 50%iQcr errent ch lcc(1. 715Q)
as a white g 3%} bl rﬁ“ﬁ#ﬁ%?’&&éﬁ%ﬁﬁ%@%?ﬁ&g (@q [ﬁ-l s),
7.50 (1H, d), 7. (iﬁﬂﬁ&bhaeth&l) 18 lﬂﬁzo@ciidl—Z@)]—Z-ﬂ:ﬁendiﬁcarﬂ:ﬁ&h(;Mﬂﬂesmic)xl
Preparation 35 2- Chl oro- 1, 3-benzoxazol -6-yl acetate 15
[err] Priet hylam ne (1 .48nm) was added to a suspensi on of
2-chloro-1, 3- be“@mkcﬁc?a 7.60 (1ﬁls)6'i3@r) (1&158)97%%9@&9@ Oy (1 B4d), 825 (1H, d),
di chl ororret hane (20m), after S5mnutes ac

3 45 (lH t), 2.40 (1H, d), 1.90 (3H, m), 1.65 (lH m), 1.55 (1H, m).

MS : 315 (MH).
10 Preparation 32
] -chlo 2 i - oxylat
Cl Cl 0

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 : 0 changing
to 90 : 10, by volume, hexane : ethyl acetate to afford zerz-butyl 2-chloro-1H-
benzimidazole-1-carboxylate as an oil.

20
'H-NMR (CDCl,) & : 7.95 (1H, m), 7.65 (1H, m), 735 (2H, m), 1.75 (94, s).

Preparation 33
- 1-1.3- 1
25



anhydride (1.0l m) was added. The reaction m xture was stirred at room

tenperature for 20 18 hours, after which tine the sol vent was renoved under

reduced pres e crude product was purified by co .

chronatograpﬁ&ﬁgﬁmgﬁlica gel eluting wthgg sol vent gr%é#&hﬁMQE7 100 :

0, changing to 40: 10, changing to 0: 100, by volune, hexane : ethyl

acetate to afford. 2-chl oro-1, 3- benzoxazol - 6-yl acetate (1.63g) as, an oil.

25 [err]H-NWR (CDCl[err]) [err] : 7.65 (1H, d), 7.35 (1H s), 7.10 (1H,

d), 2.35 (3H, s). WO 00/ 05231 - ' :

PCT/ 1139901227 SH 82

Preparati on 36/ Exanpl e 38 Benzyl %ﬁ

(29)-1-[ 6-(acetH/2Noxy)o}ﬂ., 3- benzoxazol - Y1 T@2- pi peri di necar boxl| ate

[err] 5 “\Thg title conpound S pgrepared by a simlar nmethod to

Preparation 2 fr S) - 2- [ benzy car bonyl ] pi peri di ni um chl ori de
0

[ see EP 530167 B03] and 2-chl or 1, 3- benzoxazol - 6-yl acetate

[ see Preparation 85 The crude product s purified by 10 col um

chr omat ogr aphy on si I% a gel eluting with golvent gradient of 80: 10
changi ng to 40: 10, by volune, hexane : ethyl acetate to afford benzyl
(25)-1-[6-(acetyl oxy)-1, 3- benzoxazol - 2-yl ] - 2-pi peri di necar boxyl ate as

a gum 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 (100mi). 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
filtered, washed with water and dried to afford 2-sulfanyl-1,3-benzoxazol-6-ol (5.1g) as
a brown solid. -
10

'H-NMR (d,-DMSO) & : 9.70 (1H, bs), 7.00 (1H, d), 6.85 (1H, s), 6.65 (1H, m).
MS : 168 (MH").

Preparation 34
15 2-Chlore-6-hydroxy-1.3-henzoxazole

X X

N7 "o N7 "o

OH OH

2-Sulfanyl-1,3-benzoxazol-6-ol (2.08g) [see Preparation 33] was added to thionyl
20 chloride (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



[err]HNWR (CDCl[err]) [err]: 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, g) 1.90-1.2 (5H, m. M5: 395 (MH err]). ot at i on:
[err] = -136 (WOL0{852}1 npt hanol ) . Preparation 37 20 PCT/IB99/01227 -
(2S)-1+-[6-(Acetyl oxy)-1, 3-benzoxazol - 2-yl ] -Z- pi peri di necar boxylic acid

WO 00/ 05231 _ ,

PCT/ 1 B99/ G 227 83

[err] The title conmpound was. prepared by a simtar nethod to

Preparation 18 fgauhPei¥émoved under reduced pressure, the residue azeotroped twice with xylene,
(2S)-1-[6-(acetyl oxy)-1, 3-benzoxazol - 2-yl ] - 2- pi peri di necar boxyl ate | see
Preparation 36] #d theresifingthen partitioned between diethyl ether and water. The organic layer was

Wi te foam o veeBflid it BEA ARG dpofne st Mol A b pafed” |, 3, ©

6.90 (1H, d), 4.pgesspeHThadrude/prddicyvdd pudiied by cohBnndéhrgridthgraphy off silisa gdiH, d) ,

230,31 9 oL Q0 0 (b i APk o108 VL ALHAS
acetate in 50% increments to afford 2-chloro-1,3-benzoxazol-6-ol (1.715g) as a white

solid.

'H-NMR (d,-DMSO0) & : 9.95 (1H, s), 7.50 (1H, d), 7.05 (1H, s), 6.85 (1H, d).
10 MS: 168 (MH").

N7 "o N0
—
CH,
0 O_\<
15 Y

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,) 5 : 7.65 (1H, d), 7.35 (1H, s), 7.10 (1H, d), 2.35 (3H, s).



Preparati on 38/ Exanpl e 39
2-1(29)-2-[(2- [(cis)-2,6-Di met hyl - 1- pi peri di nyl] et hyl am no) carbonyl ]-1- 15 .

pi peridinyl]-1, 3-benzoxazol -6-yl acetate WO 00/ 0523

PcT/ | B99/ O 29 0015231 ) T 1
The title conpound was prepared by a sini?ar met hod to Exanple 1 from )
(2S)-1-[6- (acetyl oxy) -1, 3-benzoxazol - 2-yl ] - 2- pi peri di necarboxylic acid
[ see Preparation 37] and 5 2-[(cis)-2,6-dinmethyl-I-piperidinyl]ethyl am ne
[J. Med. Chem 27(5), (1984), 684- 691] The crude product was purified
by col um chr omat ography on S|I|ca gel eluting with a sol vent gradi ent
of 100: 0: 0O , changing " wak- 4. 0.2, by volune, dichloronethane

et hanol : 0. SEXERATALOD, ‘qutlon to afford

ethylan1ho)carbonyl]-|¥p|perld{nyT}

dlnethyl-l-plpeflolny 1;3 benzoxazol - 6
-yl acetate 10 as a white foam [err]HHNMR (CDCl[err])[err]: 8.25
(1H, m, 7.10 (1H, d), 6.90 (1H, s), 6. 70 (1H, 4.80 (1H, m, 4.05

2

(1H d). 3.50 (2H m). 3.30 (1H t). 3.20-3.0q (4 bs),\/.@H, dy, 2.15
(3H. s), 1.80-1.20 (17H, m. 15 NB: 443 ( .o

.. The ﬁﬂé compound Was prepared bya similaf method to Preparation 2 from (2S)-2—
[(berﬁjloxy)carbonyl]pipe:idinium 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 colﬁmn chromatography on siliéa gel eluting with a solvent gradient of 80 : 10 changing
to 40 : 10, by volume, hexane : ethyl acetate to afford benzyl (2S)-i-[6—(acetyloxy)—l 3
benzoxazol-2-yl]-2-piperidinecarboxylate as a gum.

H-NMR (CDCL) 5 : 7.30 (6H, m), 7.05 (1H, ), 6.90 (1H, m), 5.25-5.15 (2H, q), 5.05
15 (1H, d), 4.20 (1H, d), 3.35 (1H, 1), 2.40 (1H, d), 2.35 (3H, ), 1.90-1.2 (5H, m).

MS : 395 (MH).
Rotation : [0}, =-136° (¢ = 0.1 methanol).




Preparati on 39/ Exanpl e 40
(2S)-N-2-[(cis)-2-6-Di nethyl-1-piperidinyl]ethyl-1-(6-hydroxy-1.3-benzoxazo
| -2-yl)- 2- pi peri di necarboxam de 20 WD 00/ 05231 o
PCT/ | B99/ 01227 WO 00/05231 2 85PCT/IBIY/0I2 % -]
2N Agueous amoni a solution (10m) and acet%ne (20m ) were added to
2-[(29)-2-[(2- .
[ (cis)-2,6-dinethyl-1-piperidinyl]ethylam no)carbonyl]-I-piperidinyl]-1,3-b
enzoxazol - 5 6-yl acetate (0.389g) [see Preparation 38} at O[err]C. The
reaction m xture then | eft refriger r for 18hours, after
which time the sof ven] was remfVedjunder reduce pressure. The
: w ce with etlpyl _fcetage, the

revthely’dri ed over nmagn@¥i sul phate and the
reduced pressure. The crjude Qroduct was purified

ih a sol vent gradient

conbi ned organic | _
sol vent renoved] und
by colum 10 chr
of 99: 1.75: 0.2
nmet hanol : 0. 88 agteoys anmoni a §r d

(2S)-N-2-[(cis)- { 6- hydr oxy- 1, 3-

benzoxazol - 2-yl) ( 8s—24 white foam 15
"H-NWVR (CDCl[err]) [e(5]: 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, , 3.30-3.20 (2H, m,
2.75 (2H, m, 2.50Z%0 (3H, nm), 1.80- 1.1091%'{(,?:1).

The title compound was prepared by a similar method to Preparation 18 from benzyl
(25)-1-[6-~(acetyloxy)-1,3-benzoxazol-2-yl}-2-piperidinecarboxylate [see Preparation 36]
5 to afford (25)-1-[6-(acetyloxy)-1,3-benzoxazol-2-yl]-2-piperidinecarboxylic acid as a -

white foam.

'H-NMR (CDCl,) 3 : 7.35 (1H, d), 7.05 (1H, s), 6.90 (1H, d), 4.95 (1H, d), 4.15 (1H, 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 MS : 305 (MH").
Rotation : {a], =-76.0° (c = 0.1 methanol).




M5 : 401 (MHerr]). Rotation: [err] -75.82[err] ¢ = 0.1 nethanol). 20
Preparati on 40/ Exanpl e 41 Met hyl
(2S)-1- (6bror’ge,ongszg)ienzoxazol 2-yl)-2-piperidi necar boxyl at e

. WD
00/ 05231 PCTMB99/01227 -

PCT/ 199/ 01227 84 86 [err]
2,4,4,6-Tetrabrono- 2, 5-cycl ohexadi en-1 -one (4. 7g) was. added to a sol ution
of net hyl (2S)-1-(1, 3-benzoxazol - 2-yl ) - 2- pi peri di necar boxyl ate (3. 09)

[see Preparation 2] in 5 dichloromethane (60m) at -10[err] C over a period
of IOmns. The r on m xture was th warmed to roomtenperature and
diluted with di nmet hane. The organic|laydr g W\as wa wth
saturated sodiu ogeOHcar bonat e, then IN Nodi hydr oxi de

solution, dried over s@pdium sul phate and th ent ed under reduced
pressure to af!fordonet hyl (2S5)-1

-(6-bronp-1, 3-b oxpzol - 2-yl)-2-pi peri di N caoboxyl at (3. ~as a 10
purpl e col oured Vil [err ( efr]) [err] 7.40 (IH s), 7.25
(1H, d), 7.20 ( , 5.00 (1H, d), 4.20/TH\ d), 3.80 (3H, s), 3.40
(1H, t), 2.40 ( , 1.80 (3H m, 1.70I/H/ m, 1.40 (IH m. 15
Preparation 41/ le 42 Met hyl

(25)-1-(6-isobutyl-1'g3-benzoxazol -2-yl)-2-pip
O=< 0=<

The title compound was prepared by a similar method to Example 1 from (25)-1-[6-
(acetyloxy)-1,3-benzoxazol-2-yl]-2-piperidinecarboxylic acid [see Preparation 37] and

5  2-[(cis)-2,6-dimethyl-1-piperidinyl]ethylamine [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 99.4 : 1.4 : 0.2, by volume, dichloromethane
: methanol : 0.88 aqnebus ammonia solution, to afford 2-[(2S)-2-[(2-[(cis)-2,6-
dimethyl-1-piperidinyljethylamino)carbonyl}- 1-piperidinyl}-1,3-benzoxazol-6-yl acetate

10 as a white foam.

i di necar boxyl ate

'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, t), 3.20-3.00 (4H, bs), 2.25 (1H, d), 2.15 (3H,
5), 1.80-1.20 (17H, m).

15 MS : 443 (MH").

20



WD 00/ 05231

PCTI 1 B99/ 01227 ' 87 [err]

| sobutyl boronjc acid (475ng), potassium carbonate (644ngy) and tetra

tri phenyl phospHOHOSE] | adi um (269ng) wer e agged sequenti al | y YOIBY zﬁ%lon
of methyl 5 (2S)-1-(6-brono-1, 3-benzoxazol yl)-2-pi peridi necar boxyl at e

(790'rrg) [ see Pr epar ati on 40] I n toluene: tetrahydrofuran, 60: 40 by
vol une, (20m ) under nitrogen. The reaction m xture was then heated to
80[err]C for 20 hours, after which tinme the sol vent " was renoved under

reduced pressure a
di chl or onet hane.
dried over 10 nagpesi agDa{\ d the sol vefit r
pressure. The crudeN roduct s pyrified bylcol
silica gel eluting w sol vent syst em of X

t he residue partitioned between water and
Hc | ayer separ at ed d washed with water,

ethyl acetate to gf th -(6-isobutyl
1, 3- benzoxazol - 2- - pi peri di necar boxyl ate_( 1

695}?’& d), 5.05
), 2.50 (2H, d), 2.35
140 (1H m, 0.95 (6H

7.25 (IH d), 7.05 (1
(1H, d), 4.20 (IH 3.75 (3H, s), 3.40 (
(1H, d)., 1.90-1.80 m, 1.70-1.60 (1H,

d). M5 . 317 (M—I[ r]). 20 Preparation 42

(2S)-1-(6- Isobutyl z benzoxazol - 2-yl ) -2-piperidin &&r boxyI ic acid

2N Aqueous ammonia solution (10ml) and acetone (20ml) were added to 2-[(2S5)-2-[(2-
[(cis)-2,6-dimethyl-1-piperidinyl]ethylamino)carbonyl]-1-piperidinyl]-1,3-benzoxazol-
S 6-yl acetate (0.389g) {see Preparation 38] at 0°C. The reaction mixture was then left in a

refrigerator for 18hours, after which time the solvent was removed under reduced
pressure. The remaining aqueous layer was washed twice with ethyl acetate, the
combined organic layers were then dried over magnesium sulphate and the solvent
rembved under reduced pressure. The crude product was purified by column

10 chromatography on silica gel eluting with a solvent gradient of 99 : 1.75 : 0.25 changing
to 97 : 3.5 : 0.5, by volume, dichloromethane : methanol : 0.88 aqueous ammonia
‘solution to afford (28)-N-2-{(cis)-2,6-dimethyl-1-piperidinyljethyl-1-(6-hydroxy-1,3-

benzoxazol-2-yl)-2-piperidinecarboxamide (0.2g) as a white foam.

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 : [}, =-75.82° ¢ = 0.1 methanol).

20

- 0-1.3-be o -2-piperidinecar late



WO 00/ 05231 8PCT1B99/ 01227
88 [err] The title conmpound was prepared by a simlar .

met hod to Pr LQn 3 from net hyl )
(29)-1-(6-i S‘éﬁg[)@(fsﬁf 3- benzoxazol - 2-yl ) - 2g¢i per di necar box’yl%(t'rémf%‘gén -
Preparation 41] 5 and 1N aqueous |ithium hydroxide solution, to afford

(2S)-1-(6-isobutyl-1, 3- benzoxazol - 2-yl) - 2-pi peri di necarboxylic acid as
a foam [err]H-NMR (CDCl[err]) [err]: 7.30 (1H, m, 7.05 (1H, s), 6.95
(1H, d), 5.05 (1H, m, 4.20 (1H, - d), 3.40 (1H, t), 2.50-2.20 (3H, m,

1.85 (4H, m, 1.
Preparation 43
2-chl oro- 5, 6-di

.40 (2H, m, 0.90 (
rt-Butyl
S 1.,3-benzi m daz

CH,

). 10 Ms: 303 (MHerr]).

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 (60mI) 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_-benzoxazdl—2-yl)—2-piperidinecarboxylate (3.7g)asa

10 purple coloured oil. '

TH-NMR (CDCL,) & : 7.40 (1H, 5), 7.25 (1H, d), 7.20 (1H, d), 5.00 (1H, d), 4.20 (1H, d),
3.80 (3H, 5), 3.40 (1H, 1), 2.40 (1H, d), 1.80 (3H, m), 1.70 (1H, m), 1.40 (1H, m).




[err] The title conmpound was prepared by the nethod of Preparation 21

from 2-chl oro-5, 6, - di fl uoro-1H1, 3, - benzi m dazole [J. Med. Chem
1997, 40(5), 811]. WO 00/ 05231 A _
PCT/ | B99/ 01227WO 00/05231 &7 89 PGTABIYARFGVR -
(d4-MeCH) [err]: 7.85 (1H, M, 7.53 (1H, M, 1.71 (9H, s). Preparation
44°5 tert-Butyl 2-chloro-5-nethyl-1H 1. 3-benzim dazol e-|-carboxyl ate
[err] The title conpound was prepared by the nethod of
Preparation 21 from 2-chloro-4 10 npethyl-1H 1, 3, -benzi m dazole [WD
9015058] . [err]H- NVR (d4-MeOH) [err]: Z2~{4 (1H, d), 7.25 (1H, m, 7.16
(1H, d), 2.60 (3H, ~ 1. 73 (9H, S). 5 Phieparation 45
O«
O. N CH,

CH

. .
A N
O w3

Br H,C

Isobutyl boronic acid (475mg), potassium carbonate (644mg) and tetrakis
triphenylphosphine palladium (269mg) were added sequentially to a solution of methyl
5 (28)-1-(6-bromo-1,3-benzoxazol-2-yl)-2-piperidinecarboxylate (790mg) [see

Preparatibn 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 chroxﬁatography 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) 3 : 7.25 (1H, d), 7.05 (1H, s), 6.95 (1H, d), 5.05 (1H, d), 4.20 (1H, d),
3.75 (34, s), 3.40 (1H, t), 2.50 (2H, d), 2.35 (1H, d), 1.90-1.80 (4H, m), 1.70-1.60 (1H,
m), 1.40 (1H, m), 0.95 (6H, d).
MS : 317 (MHY).




tert-Butyl 2-chloro-5-nethyl-1H 1, 3-benzi m dazol e- 1- car boxyl ate
[err] 20 The title conmpound was prepared by ‘'the nmethod of Preparation

21 from 2-chl or o-5- nmet hyl - 1H 1, 3, - benzi m dazol e [ G B. .
af f ordi ng t WO compound as a 1:1  ggnixture of regi o@@@?’@’ )

WO 00105231 PCr/1B99/ 01227
90 [err] H NMR (d4-MeOH) [err]: 7.78 (1H, n), 7.53 (0.5H, d), 7.42 °
(0.5H, s), 7.16 (1H, n), 2.49  (1.5H, s), 2.45 (1.5H s), 1.73 (9H s).
5 Preparation 46 4- Fl uoro- 1. 3-di hydro-2H1 3-benzi m dazol e- 2- one
[err]

s) OH
N . \CH3 : N

0 0
OAN 0)§N
H,C H,C

The title compound was prepared by a similar method to Preparation 3 from methyl

(25)-1-(6-isobutyl-1,3-benzoxazol-2-yl)-2-piperidinecarboxylate [see Preparation 41]
'5 and 1N aqueous lithium hydroxide solution, to afford (25)-1-(6-isobutyl-1,3-

benzoxazol-2-yl)-2-piperidinecarboxylic acld as a foam.

'H-NMR (CDCl,) 6 : 7.30 (1H, m), 7.05 (11':1, s), 6.95 (1H, d), 5.05 (1H, m), 4.20 (1H,
d), 3.40 (1H, t), 2.50-2.20 (3H, m), 1.85 (4H, m), 1.70-1.40 (2H, m), 0.90 (6H, d).
10 MS: 303 (MH).

The title compound was .prepared by the method of Preparation 21 from 2-chloro-5,6,-
difluoro-1H-1,3,-benzimidazole [J. Med. Chem. 1997, 40(5), 811].



10 The title conmpound was prepared by the nethod of Preparation 24 from

1, 2-di am no- 3-

fl uorobenzene [J. O C. 1969, 34(2);384] and

1, 1' -carbonyl di m dazol e. [err]H-NVR (d[err]-MOH) [err]:@ﬁ%ﬁéﬁﬁ r’r)

6.84-6.79 (2H,
requires C, 55.27; H 3.31; N, 15 18.41%

MO 0005234 3| ysi's’ Found C, 54. 9¢: H 3.19; N, 18
Preparation 47

2-Chloro 4-fluoro-1H 1, 3-benzi m dazol e [err] 20 . The title
conpound was prepared by the nmethod of Preparation 25 from4-fluoro-1, 3- °
di hydr o-2H 1, 3- benzi m dazol e- 2-one [see Preparation 46]. WO 00/ 05231
PCT/ 1B99/ A 227" 91 [err] H NWR
(d[jerr]-MeOH) [err]: 7.32 (1H d), 7.28 (1H 7.00 (1Ht).
Preparation 48 lnltm H) 5: )7.85 (15, M), 7.53 (1@,1\/{), 1.71 (9(H, 5).
2-chl oro-4-fluoro-| H 1, 3-benzi mi dazol e- 1- car boxyl ate 5 [err]
Preparation 44
5 - loro-5- ~1H-1.3-benzimidazole-1- late
A A
N7 NH N7 N/[(o/%
———
H,C H,C

The title compound was prepared by the method of Preparation 21 from 2-chloro-4-
10 methyl-1H-1,3,-benzimidazole [WO. 9015058].

IH.NMR (d4-MeOH) &: 7.74 (1H, d), 7.25 (1H, m), 7.16 (1H, d), 2.60 3H, s), 1.73 (9H,

15

H,C . HC

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 tifle compound as a 1:1'

mixture of regioisomers.



The title conmpound was prepared by the nethod of Preparation 21 from

2-chl or o- 4- fluoro-1H 1, 3, -benzi m dazol e [seé Preparation 47]. 10 .
[err] H NVR (d4- Me [err]: 7.79 (1H, d), 7.38 (1H m, 7. H,p—i . 1.73
(9H, s). WO/ ation 49 %0 berhddoloidad:

2- Sul fanyl - 7- (met hoxy) car bonyl - 1, 3- benzoxazol e 15 [err] To a

solution of nethyl 2-hydroxy-3-am nobenzoate (1.81 g) in nethanol was added
et hyl potassium xanthate (1.91g) and the m xture heated at reflux for 18
hours. The 20 reaction was cool ed, the solvent renpved at reduced pressure
and the residue dissol ved in water. To this solution was added gl aci al

vacuum 1111 r at oMM MBIEER: T ThE SRR 7 e e G B 3B S, (o1
\2/\0331); 8232/5-17-(({pjﬁ]gjgy)g,gqf.gﬂrhy,l1;7’1_9,,(3Hm_nzoxazol e (1.59g) as a white powder.

PCTI | B99/ 01227 92 " H NWVR
(d4- MeOH) [%rrk@;’é%gng#H, d), 7.39 (2H, m, 3.95 (3H, s) . MS: 227.1
(MHerr]) 5 i on 50/ Exanpl e 43 Benzyl
(2S) - 1-[ 7- ( net &Fmoraed3adihy epzimigazoleque- 2- pi peri di necar boxyl ate
X
H,N NH, © HN NH
F F

10 Thetitle Eompound was prepared by the method of Preparation 24 from 1,2-diamino-3-
fluorobenzene [J.0.C. 1969, 34(2), 384] and 1,1’-carbonyldimidazole.

*H-NMR (d4-MeOH) 8: 6.98 (1H, m), 6.84-6.79 (2H,m).

.Analysis : Found C, 54.99; H, 3.19; N, 18.19; C,H,FN,0 requires C, 55.27; H, 3.31; N,
15 18.41%.

o] Cl

HN)]\ NH
e 3
F F
20

The title compound was prepared by the method of Preparation 25 from 4-fluoro-1,3-

N7 “NH

dihydro-2H-1,3-benzimidazole-2-one [see Preparation 46].



[err] 10 2- Sul f anyl - 7- ( met hoxy) car bonyl - 1, 3- benzoxazol e (1. 009)

[ see Preparation 49] was added to thionyl chloride (4.9mM) followed by
di nethylfornam de g .37m ) and the m xture heated at reflux for 10
m nut és. The bas cool ed and the sol yent ‘renpved REVBRNUET -

pressure, the re5| due was azeotroped twice Wth xylene to afford a 15 tan
solid. This solid was imedi ately dissolved in acetonitrile (20nl) and N-
et hyl di i sopropylam ne (3.3m) and (2S)-2-[(benzyl oxy)carbonyl ] pi peri di ni um
chl ori de (1.22g) was added and the m xture was then heated at reflux
for 7 hours. Thelﬁ_m(&weomngmld;d7,gg{]g,§gl7/ 1Hitghoved at reduced
pressure, and-the residue dissolv in ethy acetate and washed
sequentially with 1M aqueous citric acid solution, saturated aqueous 20
sodi um hydr ogen E%Bgﬁﬁﬁfﬁsm ution, brine, then dried over magnesi um
sul fate and the ol vent rermved at reduced pr essure The crude product
n R 3 " l : g

was purified by datet i ng with a

sol vent gradi ent of 5: 1, by voI une, hexane et hyI acet ate to afford
benzyl (2S)-1-17-(nethoxy)carbonyl -1, 3- benzoxazol - 2-
yl]-2-piperidinecarboxyl ate (0.44g) as an orange gum 85 WO 00105231
PCT/ 1 B99I OF 127 jg

93 "H NWR
(CDCi[err]) [err]: % rQI_I:H d), 7 55 (1H, d), ¥ (&JQ*? 20 (1H, t),
5.25 (2H, m, 5.18 . 4.25 (1H, m, 3\92 [ 3H, 3.40 (1H, rr)
2.38 (1H, m, 1.90 ( : 60 (1H, m, 1, 1H m 5 M 395.3
614

(MH err]) Are ass measurement [ e err]) requires
395. 1607. Found 395. Preparation 51

The title compound was prepared by the method of Preparation 21 from 2-chloro-4-
fluoro-1H-1,3,-benzimidazole [see Preparation 47].

10
H-NMR (d4-MeOH) &: 7.79 (1H, d), 7.38 (1H, m), 7.12 (1H, t), 1.73 (94, s).
Preparation 49
If: -7-(met ca 1.3~
15

HN OH N7 "o
j io S 5 0
o— o—

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.



10 (2S)-1-[7-(Methoxy)carbonyl -1, 3- benzoxazol - 2-yl ] - 2- pi peri di necar boxylic

acid 0 : OH
[err] W conmpound was prepared in a simlar nmethod t
Preparati on 1 O?’ %ﬁﬁbenzyl 15 POtz -

(2S)-"1-[ 7- (et hoxy) car bonyl - 1, 3- benzoxazol9-22-yl ] - 2- pi peri di necar boxyl at e
[ see Preparation 50] to afford

(2S)-1-[7-(met hoxy) car bonyl -1, 3- benzoxazol - 2-yl ] - 2-

pi peri di necarboxylic acid as a brown gum [err]H NVR (d4- MeOH) [err]
7.59 (1H, d), 7 42 (1H, d), 7.20 (1H, t), 4.80 (1H, m, 4 12 (1H, 20 m,

?M?I[Segﬂ_' e mdrmss?ﬁéiﬁs*&i%ﬂ%mf@ rT)’339?iQ%1( o 04 1059, Found

304. 1064 25 Preparati on 52/ Exanpl e 44 Benzyl

(2S0-1-[5, 6-di hyl.- - henzoxazol - 2-yl ] - 2- pi peri di necar boxyl ate WO
00/ 05231 nﬁts Xiﬂl@iﬂg PCTI | B99/ 01227

94 [err]

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 (20mi) and N-
ethyldiisopropylamine (3.3ml) and (2S)-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 prodixct was purified by column
chromatography on silica gel eluting with a solvent gradient of 5 : 1, by volume,
hexane: ethy] acetate to afford benzyl (25)-1-[7-(methoxy)carbonyl-1,3-benzoxazol-2-
yl}-2-piperidinecarboxylate (0.44g) as an orange gum.

25



The title conpound was prepared by é sinilaf met hod to Preparation 2 from
2-¢hloro- 5 5, 6- di met hyl - 1, 3-benzoxazol e [see J. Med. Chem (1972), 15,

523-9] and (2S)- [ (benzyl oxy) car bonyl ] pi peridine [see EP 530167 Al
930303]. The ¢ G&Eloi??bduct was purified gy col um chromat JETABMET -
silica gel eluting wth a solvent gradient of 100: . 0 changing to 80: 20,

by vol ume, hexane : ethyl acetate to afford benzyl (29).-1-[5,6-,
di et hyl - 1, 3- benzoxazol - 2-yl ] - 2- pi peri di necar boxyl ate as a yel | ow col oured
solid. 10 [err]H NMR (CDCL[err]).[err]: 7.25 (5H, m, 7.15 (1H, s), 7.00

(1H s), 5.15 (21 NMR (CDQS & 160 (1E, d),ms5 (REL, 1.28-(5Exhn), TROXBH1),19,25)(2H2mB5

(1 m: 23 e G s ey or ' bl iy an e S o, 1B

(2S)-1-[5, 6- Di e, 113 henzmyxazol - 2-yl ] - 2- pi peri di necarboxylic acid 20
[err] gg%(k)ngZSl (q =

PCT/ 1B99/ 01027 95

The title comSouMs$: 32%3 fvBPared by a sinilar nethod to Preparation 18 from
benzyl

(29) - 1-[ 5, 6- di meAbgiratd m3sseennuzment] C,HN,D; MBI Yrequints 350D Poyhd3es. [63@e
Preparati on 52] to afford

(2S)-1-[5, 6-di mei h&l -1, 3- Benzoxazol -2-yl]-2-piperidinecarboxylic acid as a
5 white foam :

10 1-2-y1}-2-pi

O 0

o— o—

The title compound was prepared in a similar method to Preparation 18 from benzyl
15 (2S)-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 (1H, 1), 4.80 (1H, m), 4.12 (1H,
20 m), 3.95 (3H,s), 3.55 (1H, m), 2.42 (1H, d), 1.80 - 1.40 (5H, m)

MS: 304.9 (MH")

Accurate mass measurement: C,;H,N,0 (M*) requires 304.1059. Found 304.1064
25




H NMR (CDCL3) [err]: 7.15 (1H, s), 7.00 (1H, s), 4.90 (1H, n), 4.15 (1H,

d, 3.40 (1H1t), 2.40 (1H, d), 2.25 (6H, s), 1.80 (3H m, 1.55 (2H,
m. 10 I\/nggg [err]) Bi ol ogi cal Data 15 To iIIustirate t he
FKBP- i nhi bi ting nature of the substances %3 the i.nvention, TEEBIM1227 -
conpounds of Exanples 3, 11, 12, 17, 18, , 27 and 31 were tested as
outlined above . vs. FKBP-12 and/or FKBP-52. [err]. values below 1[err]M
wer e observed. W00/ 05231 '

PCTI | B99/ 01 ' 227 - 96 CLAI V5 1. A

conpound of the formula (I): D
[err] _ cl
A °
N7
. S U
(o)

The title compound was prepared by a similar method to Preparation 2 from 2-chloro-

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-l,3-bénzoxaiol—Z-yl]-Z;pipeﬁdinecarboxylate 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,1), 2.35 (1H, m), 2.25 (6H, s), 1.85 (1H, m), 1.75 (2H, m),
1.60 (14, m), 1.30 (1H, m).

15 MS: 365.5 (MH")




[err] or a pharmaceutically acceptable salt, or solvate of either
entity, wherein: Xis O S, NHor NJerr] alkyl); 10 [err] are
each independently H OH OCO(Clerr] alkyl), [err] alkyl), _
[err]cycl oal kyWQOMS21 " err] al kenyl, ar ylgerr], derr] al IBFVBRVIRHaI |-y

substituted by one or nore substltuents selected fromhalo and (err]
cycl oal kyl, and Clerr] al koxy optionally substituted by one or nore 15
substituents selected fromfluoro and Cerr]cycl oal kyl ; Ais
unbranched Cerr] al kylene optionally substituted by up to three (Jerr]

al kyl groups; D sCorS; 20 Eis O, S NH N err] alkyl) or [err]
WO 00/ 05231

PCTI | B99/ 012 2% The title compound was prepared by a similar method to Preparation 18 from bggzyl
Gis (err], 4 al kx)-195, sfanﬁéth}l-m @Bxazol 22612 Yiperillinédartotylaie [iee Prphtion 52]

substituted by one or substituents |nde endently selected from
hal o, aryl, C[erFO]af@P'Q@?&ﬂ [R9-direpthyl-1,3thenzaxaepl-2-y1l-2-piperidinesarboxylicpeidas 2 and
Rlerr] are eithegpf@fldml Ndependently H or Clerr] alkyl, or are taken
together to form With the nitrogen atomto which they are attached, a
4 to 7-menbered heterocyclic ring optionally containing anot her

7 rerber ed hot or SCOMEF (O S B o) SRGCEY A O TIR. a8 3 3sE b, 340 i’ ©
SFES“ tuents 10 240¢HNAN28(6H, H1.80EHIm), (1055 (@Hemy.] al kyl and Cerr]
al koxy;

100 MS: 275.3 (MH")

Biclogical D

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. -



Rlerr] is H (err] al kyl, Cerr] alkenyl, [err] Rlerr] is (Jerr]
cycloal kyl, C[err] alkenyl, aryl[err], or (Jerr] "alkyl optionally
substituted b err] 15 «cycloal kyl or aryl'; Rl er rr
are’ each ind@é ly H derr] alkenyl ggC err] cycloalkyF%nggﬂn éfr]J

al kyl optionally substituted by C.err] cycloal kyl or aryl; 20
Rlerr] and R err] are each independently H aryl, Cerr] alkenyl or (Jerr]
al kyl , wherein said Cferr] alkenyl and C[err] alkyl groups are
-optionally substituted by one or nore substituents independently
selected from@bAIMS[err]al kyl, Cerr] al kenyl, cycloalk, OH derr]
al koxy, ([err] al kenyl oxy, phenyl oxy, benzyloxy, NHerr], aryl and het;

25 pis 0,1 or 2; wherein "aryl" rmeans phenyl or naphthyl, each of
whi ch i s optiona tamponhdéf thefoedulb@):up to 3 substituents independently
selected fromCerr] alkyl optionally substituted by one or nore hal o
or Cerr] cycloal kyl groups, CJerr] alkenyl, Cerr] al koxy, (err]

al kenyl oxy, OH, halo, 30 NO2, phenyl oxy, b@nzyl oxy, phenyl and NH err];
WO 00/ 05231 PCTI | B99/ 01227

98 "aryl" nmeans phenyl, naphthyl be zwl, each of which is
optionally substituted by 1 or titu s independently sel ected
fromdderr] alkyl optionally substltuﬁe by one or nore hal o or
Cerr], cycloal kyl groups, CJerr] alko and hal o; 5 "cycloal k" is
Cerr] cycloal kyl optionally substitutgd by up to 3 substituents
i ndependent |y selected fromerr al kenyl, Clerr] alkoxy, (err]
al kenyl oxy, OH, halo, and C[err]al ky N optionally substituted by one or
mor e hal o; and "het" neans a %- or/6-nenbereg nonocyclic, or 8-, 9-
or | O-nmenbered bicyclic
R 1y
5 . Rl Ril

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

X is 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, 4 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, ¢ alkyl) or CRY"R%;

R YO



10 heterocycle containing 1 to 3 heteroatons independently sel ected from
0,.N and S which is optionally substituted by up to 3 substituents

[ ndependent ly selected from(err] al kyl optionally substitut ed b one
or nore hal o oWO®Y@%31 cycl oal kyl groups, err] al kenyl, -
al koxy; Cferr] al kenyl oxy, OH halo, NJerr], phenyloxy, benzyloxy and

NH err]; 15 with the proviso that the conpound i s not nethyl

1- (5-chl or o- 2- benzoxazol yl ) prol i ne. 2. A substance according to
claiml1l wherein X is 0 or NH . 3. A substance according to any
previous claimwherein at |east two of [err] 20 are H 4. A
substance according to any previous clai mwherein 5! err] H halo or

[err] alkyl).  GisCipalkylox (s alkpmyd SMP‘@F%S?RF‘ %P%Wt?ﬂ}é‘/‘lﬂeé’i'm%erel n
Rlerr] is H, haI ﬁ?&%‘ ﬂxd gﬁeﬁ@ *‘Etﬁd Ccyﬁk&@,l &BéioQ?k}’hetg:c?”]
a subs

al kenyl, Cerr] optrona tltuted y ohe of

substituents seIHRTIéd fromhalo and C err] cycloal kyl, or C[err] al koxy
optionally substituted by one or nore substituents selected from
fluoro and ( érr] cycl oal kyl . 6. A substance according to any
previ ous cl ai m viken@iR? afd eithér] eatisintitpetizhtty HGE €5 4 dikylcoratetaltekiydgethdhto fangr I |
g?/clngflekyl oxYy, C[ err] al kenyl C[ r“heglarléya e&l o‘p I7|]\h/ suetr)gdtﬂe%#gcgc 1cb gone

PCT/ 1 B99/ 0i 227 optiona]ly containin, another hetero—moxety selected from NR7, O and S()Q and which
substituents sel ected fromhalo and (err] acl oal k%éflb or errff al koxy
B

optionally substnm‘l-g@mberedheterowh@mxg HR t© wheiteeats from
fluoro and Cgrr .ance according to any
previ ous cl allﬁ% m#gﬁéﬂi}&@& nf\lﬁ"dlﬂ'dz‘f err] ar%’ 5 each independently

H, halo or CF3. 8 A substance according to any previous claim

wherein Rerr] 1 & iy 8! S ¢ ahéh cBRE¥b;RY, CONRIR™, COR? or SONRRY;

R is C, , cycloalkyl, C, ¢ alkenyl, aryl', or C, ¢ alkyl optionally substituted by C, ;
15 cycloalkyl or aryl’;

R® and R" are each independently H, C, 4 alkenyl, C, , cycloalkyl, or C, 4 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,, alkoxy, C,, alkenyloxy, phenyloxy, benzyloxy, NH,, aryl and het;

25 pis0O,lor2

" wherein “aryl” means phenyl or naphthyl, each of 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,

30 NO,, phenyloxy, benzyloxy, phenyl and NH,; '

) RN A



9. A substance according to any previous clai mwherein A is unbranched

C err] al kyl ene. 10 10. A substance ‘according to any previous .
claimwherein D is O 11. A substance according .evi ous
cl ai m wher ei Woéo}l"ézs}\lH. 15 12. A sufgstance according "%@"ﬁ%”gf evi ous
claimwherein Gis (err] aLkyl or (err] . al kenyl, each of which

I's nono- or disubstituted by substituents independently sel ected

fromhet, aryl, cycloalk or [err] 13. A substance according to
any previous claimwherein the conmpound has the 20 stereochem stry

shown in f or muFary¥’l Byank phenyi, naphthyl grdenayl, each of which is optionally substituted by 1

| 1111111111111 % ; JB%th&e%}s]in_Jléyendenﬂy sele).@d 8‘9141(2',5“2 ﬁicyl optionally substituted b{ 816e or

PCT/ 1B990i 227 % <%%
more halo or C,, cycloatkyl groups, C, 5 alkoxy and halo;

5 “cycloalk” is C, ; 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 “hef” means a 5- or 6-membered monocyclic, or 8-, 9- or 10-membered bicyclic

10 heterocycle containing 1 to 3 heteroatoms independently-selected from O, Nand 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,;

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, ¢ 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

] O D



14. A substance according to any previous claimwherein R is Hor [err]

5 -15. A substance according to any one of clains 1-to 6 and 8 to 14
wherein R err] is H halo, Clerr] alkyl optionally substituted by one
or nore substi W82 ¢e| ected from hal o and (Jerr] cycl oBFHIBIOIZRT -
Clerr]- al koxy optionally substitutéd by oned%r nore C[err] cycl oal kyl

gr oups. 10 16. A substance according to any one of clains 1 to 6 and 8
to 14 wherein Rlerr] is H 'halo, Clerr] al kyl:=¢ptionally substituted
by one or nore substituents selected fromhalo and ([err] cycl oal kyl,

| k ¥ ' b I
oroubs. 1 o ) pRORD M R el gl PRy o el Bbdnafy B

gr oups. 7 t/™o any preVi ous” cl al mwher el n
Rlerr] is H or Chfenedrnidge substituargs sclicted Fomflwom and €5 chickoglkyb any previ ous
claimwherein Ais (CHerr]. 19. A substance according to any
previous claimwherein Gis Cerr] alkyl or (Jerr] al kenyl, each of

whi ch is term nalf) A sibstaacadessrding teeshylpyevious chin? @herein X 2 @ orANI, 1426 RAREGER? are

according to any one of cl a| 1.to and 8 to 19, wherein Rerr] is H,
hal o, qgerr I’Wi}?e'@ﬁ?tiy%ahf’r bstituted by one or nore hal o, or

C-err] al koxy. 21. A substance according to any one of clains | to 6
and 8 to 20, herein Rerr] is H halo, 25 (err] al lgyl optionally
substituted by ofReA8ibsirpeeackering tomyereviaus clginkwherein R*is H, hajwoor s alkylst ance
according to any previous claimwherein Gis (Jerr] alkyl or (Jerr]

al kenyl , each of which is termnally substituted by [err] where R err]
and Rl err] are ebitAsuwbsaacdaccordingitnahypeavibas thim wherein@ ismnbramihkd C, ; di/lame. ar e
t aken togethe{ to form with the nitrogen atomto which they are attached,
abto Yenvered ri ng optionally containing anot her hetero-nvoiety

sel ected from NRl@rA ubstandd according to any preVioud€laitbwitekein D is O.

PCTI RD99/ G 227 . 101

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 étereochemistry shown in formula (IB) below.

D
G
A\ g
N
X/KN

{aB)

R R

R R

e

P



and which ring is optionally substituted by up to 3 substituents

| ndependently sel ected fromderr] alkyl and Cferr] al koxy, and .
wherein R err C[err] al kyl, [err] 23. A substance accordl ng
to any one Ofivgloglo 6 and 8 to 22 wherein Rlerr] is HICFPPNET -5

Br, d, [err] 24. A substance according to any one of clains 1 to
6 and 8 to 23 wherein Rerr] is H F, 1, Br, d, [err] 10 25. A~
substance according to any previous claimwherein Gis [err] where mis

2, 3 or 4, and Rerr] and R6 are either each both H, "or are taken together

to form with the - nitrogen atomto which they are attached, a
6- menbered ring optionally containing anot her hetero-noiety at the
4-position relative to the ring nitrogen directly attached to t he

[err] moiety, v, Akubseingé SccoinRity anyprévidus ¢lafhl whéreimRVES HbECO]CH,. 15
NCONHCH err] or O and which ring is optionally substituted by up to 2

CH err] ' substltuents on the ring atons adjacent to the ring nitrogen
directly attgc rding tb 88y dne BPLISY 1 to 6 and 8 to 14 mﬁ1 e
accordi ng togarr}?dpr evi ousm?al I’%l wher enlen R err] o?gn H, 0 ?% ﬁ‘{??ﬁﬁ&i&

CFlerr] 20 CH alkyl gpriongllysubstitutedhy WGWWH@S@UM§CIWMQ:MI%
wherein R err] F sy
according to an@y ‘ngr%'u‘gﬁakg%"‘%ﬂ?&“éﬁ §sgmltesdbﬁlé’ﬁfr eré"’ Rﬁﬁpgmups' and

Rlerr] are both H or are taken together taken together to form wth the

nitrogen atomto 25 which they are attached, a 6-nenbered ring
optionally contai ning anot her hetero-noiety at the 4-position
relative to rpherq. Andbsiinté 2@ it6 B dri¢ ofélhinks hesls bt s{&.em[‘ﬂfefelnmba&ualo,

whi ch hetero-noiety is selete from NH, [err and whi ch

ring is optionaFisplieleptionallyisebs W%%°W%FWLWW@M@W@@ ring
at ons . ﬂﬁﬁgloort@,ﬁﬁ%x&bﬂﬁnmyt gllﬁ.x?hd(yly o€ bi asﬁl afﬁﬁfin{vpg{nk]ﬁ

(CH err] noiety i 11

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, 2 § to
7-membered ring optionally containing another hetero-moiety selected from NR’ or O,

—
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substance according to any previous claimwherein Gis [err] where
[err] ‘i s piper™AWO523or phol i no, pi perazi no [err] SPCH(HROPAIZEY er ]

is H f[err] 30. A substance accordi ngmtlo claim1l wherein the
substituents X, AL D, E GJlerr] and Rl err have the values found in the
Exanpl es, and the stereochénmi'stry is as defined in - claim13. 10 31.

A substance according to claim1 which is selected fromthe conpounds of

the  Exanpl es agdwthich gihg isoptibmlli sbstifited B /P to 3 substitushds indepeatlillPsi&ted
according to claim1 which is selected fromthe conpounds o

( f 15 ﬁEﬁ{ilgrpl es
3, 10, 11, 12 16fromCicplkyl angd Gyg alkoxy, andyheresn Ry el tChe alkyls GPRS o GNBAR Vat es
33. A pharnmaceutical conposition conprising a substance according to any
previ ous claim together with a pharmaceutically acceptabl e exci pi ent,
di | uent or carri @. A substapgstdcenrding $o anysuoe efinlaims iiteg audBiol28wheesin Rt is 8 R &
agent. 20 4, SHBS C 0541 C ' to any previous
claimfor use 5:’:318 Bé"%l’tlﬁi’fe |8§n}§§¥l.&3ﬁg’ C, 9@’%@%&?’% a subst ance
according to any one of clainms 1 to 32, without proviso, for 25 the

manuf acture of a i gament for. the treat t of neuyonal egenerati on.
2£r.e lg substance according to any one opcﬁguns? to g am{ 8to wcLe%?n I%ris HF]I,

Br, Cl, CH;, GH;, 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, Cl, Br, I or CF,.
20 '
27. A substance according to any previous claim wherein R® is H, F, CL, Br, 1 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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36. The use of a substance according to any one of clains to 32,. wthout
proviso, or WO, osition thereof, fog,fhe manufacture o‘fcé‘ WA et
for the pronotion of neuronal regeneratlon and out gr owt h. 5 .37.
The use of a substance according to any one of clains 1 to 32, w thout
proviso, for the manufacture of a nedicanent for the treatnent of a
neur ol ogi cal di sease or disorder - such as a neurodegenerative disease.
38. The use aszgdm‘éxmdmémwgm%wﬁcmmm@hgcwwmes&m or

di sor der |s selepted from qglgnou .consisting of senile denmentia

(Al zhei mer's dNB&y ‘Peéﬂﬂ‘o‘?ﬂ‘@° 0, PY tias, anyotrophic |ateral
sclerosis and other f,orns of notor nguron di sease, Par ki nson' s

di sease, Huntington”ﬁ:ﬁisease, neurﬁ$ﬁﬁical deficits aSpOciated with

st roke, akh, fo agangratiu di e akhgcti thegecantral or
peri pher al ner vo rophi es,

musclul ar dyst rophy,

ellq¥

forns o}

physical or traumaty amage to thexgehtral or perip nervous system
(e.qg. spinal cord), herniated, ruptured or prol apsed intervertebrae
di sc syndromnes, cervical. spondyl osi s, plexus disorders, thoracic

outl et syndro Ial; 0 e neur opat hy (both di abetic
. n@ﬁﬁjreﬁ 1sIII%(9@H E 51’(%!?!71 gf}(ljsso .

and non-di abetiC tr1gem nai ur a pharyngeal 20 neuralgia,
Bell's Pal sy, all fornms of auto i mmune rel ated di sease resulting in damage

of t he ceptr.al eri r I ne L£Ler osi s,
nyast heni a gra é Substanct 'I%f'%tg1 { syngyeosrre%me% %'SAfngra’t@&@Uﬁ grders of
t he nervous syaidqtﬂhacbanewmstfmmamtheﬁxammhﬂrtheamedchenmbyﬂshadefmédact| ons -
of the optic nerve (eg. retinopathies and retrobul bar neuritis),

heari ng di sor d8#8 Yuch as tinnitus, and prion diseases. 25 39. The use
~as_defined jgn cIa|n138 where the neurologlcal di sease or disorder is senile
denentia (Al zhei ner's di seasg) or, anot he demee%l a, arryotrophl [ Iateral

sclerosis or 3L A% hetanse Accprding to Flaim, | tYlb"c frora thecompaynds

di sease, Hunti fesSindline# 828 andsolvates. NeUr ol ogi cal deficit aSSOC|ated with
stroke, physica r traumati c damage to the central 30 or peripheral
- nervous. system (e.g. spinal cord), a peripheral neuropathy (either diabetic

or non- di abet i ) 5 AHlikdcBhébortilgib 8fint 1 Whickid WiRbied rotl R olipbui 6 3
- 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 2 medicament for the treatment of neuronal degeneration.

* c L M S *



WO 00/ 05231

PCT1 199/ 01227 - : 104

40. A nmethod of treatnent of a human to treat neuronal degeneration which
conpri ses ‘WOr0848523hg sai d human with an effective anobunt OFCEEBINIZZTANCE
according to any one of claims | to 32,03'withou_t provi so, or
conposition according to claim33. 5 41. A nethod of treatnent of a
human to pronote neuronal regeneration and outgrowt h whi ch conpri ses
treating said human with an effective amobunt of a substance according

to any one of cl g4 ARe hseld? a3ubstattbd 4284tHinR iPitlyDRe oPdlaifR TRO 32, WiButdriRdadbng t 0
cl ai m 33. 10 42. A nethod of treatnent o6f a human to treat a

neur ol ogi cal di seampesigpn therof, frthanafagtire of a medicamenidfaethe prometion ef ngionals
whi ch conpri ses Sﬁkaﬂt.i At gw{ﬂan with an effective anmount of a
subst ance accord{ehg oggny o“?\% of clains 1 to 32, without proviso, or
conposition according to claim33. 15 43. A nethod according to claim42
where the neurol ggical disease or disorder is . selected fromthe_group
Cons! st i ng of seh1EE Hie RS AR ans RArRRE | Pe abUbPR L B S ipa Brovisd, f7
dementi as, anyot the planGfattliedr @ medichRén Sirthetfeninh6f a de@foldgical disdaieyr derlePN

di sease, Par kj nson' s di sease, .Huntington's di sease, neurol ogi cal

deficits associ at'shasf pepredegeneptivediseasey) | " or g of degenerative di sease
affecting the central or peripheral nervous system (e.g. 20
cerebel | ar-brai nstem atrophi es, syndrones of progressive ataxias), all

forms of nuscul a#8. The usens defingg iy claipy Howhese the seyrplogigal disezse pogipardes is selected
i b . ' . tiac d t
progressive by bggy Mﬂonﬁ&tﬁ%@&mh dem?ﬂg_g Sﬁizg%%nﬁxg{ mé&é)’&@oarngef | gmag eto

the central or periphefal® nervous system
her ni at ed, r upt udexkntias, pmpétenpbicdaternk solerosistand other foimgscof otk meures disexse,vi cal

spondyl osi s, plexus. di sorders, thoraci.c outlet.s es, al] .forns of

peri pheral 25 ngﬁ %sr{{pefsﬁb?ﬁm&égﬂéﬂsﬁas&ﬁﬁmﬁkﬁ{#‘{fgg‘?ﬁ aé§°,""4°fl W’é’i‘rﬁrﬂ%ﬁ

neur al gi a, gl ossalpfoahy ofxzgénerative diseass &ffegiing thBedntraborBatighéral Adrvouk 8ystdin @fg.

auto-immune rel ate isbgase resul.ting in dar;.aé,??eg?f, . the central or

peri pheral nervoffEeusy¥r W@?Wﬂﬂﬂs’t‘?’w&mﬁ? sgive taxias)y all fprns of mpseular

Gui | | ai n- Bar riserag}sus%ﬂy?g@gﬁksivﬁhﬁ&uwd@ ﬁ%,ﬁbg%ﬁ%ﬁn&&ﬁﬁ&wwy;s system
ul ba

dapsone ti cks, r and retrobul bar aftrections of the opticC nerve

(eg. retinopat hi Baysigakpr trgvmeindamage tadhe oeatiplior | <), Perigherplgrvanssystaa(essuch as
FDICZ[I]'? II ES S p Oig g . P bfahi B4:35; BSfifited, ruptured or prolapsed interdbt e Uit Iyndromes, cerviviad -
spondylosis, plexus disorders, thoracic outlet syndromes, all forms of peripheral :
neuropathy (both diabetic and non-diabetic), trigeminal neuralgia, glossopharyngeal
20 neuraigia, 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.

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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44. A nmethod according to claim43 where the neurol ogi cal di sease or

di sorder is senile denentia (Al zhei ner's di sease) or anot her
denmentia, a ot ro hic |atefal sclerosis or anot her form of
mot or neur oni e, Parkinson's di sea§§ Hunti ngton' s di X&48801227 -
neur ol ogi cal def icit associated with str % 5 physical or

traumati ¢ damage to the central or peripheral nervous system (e.g. spinal
cord), a peripheral neuropathy (either diabetic or non-diabetic), multiple
sclerosis or a heari-ng di sorder such as tinnitus.

45. A process for the preparation of a conpound of the fornmula (1) or a
phar maceuti cal | 10 acceptable salt or solvate thereof as defined

inclaimil whi éﬁ%mﬁﬁpﬁig@?%&?ﬁ%h%ﬁ%mmemmmegmmﬂewbshmsme

f I |1 hS Ok SO0k Gvel MBS, |
bglrg\lijv ah((are)XI( Iéﬂ%@h&ﬂ ig%r] al kyla?ﬁg?%&?g@é)%cMerrgmg 69%%@%?

am no- prot ect i n’glmslto 32, wnﬂloutpmvgsmgpcmnoamommomrt@deﬁmﬁ removed to give

the corresp {ldl ng NH conpound, and L[err] is a suitable
| eavi ng noi ety such as C, Br, I, SH [err] or 15 [err] with a
conpound of f odhiA methbd bfjtreatment of a human to promote neuronal regeneration and outgrowth

D .. | f h h
subst i tL:nts ahich coyprises, Wepting said b er%”H‘n iR il aﬂ%’ S, Segdé}égsefor

the preparati ofo &y ode 6£6KIME Db m,wﬁthmtbﬁivizqudicérhﬁosﬁfonac@hﬂﬁm@m&tmm Iy :
acceptable salt or solvate thereof as defined in claim1 where Xis Oor S,

Dis Oand E 20 is O S, NHorN((err] alkyl), which conprises

Ir:)g_?_ﬂ :388 | gf IZ%7QQ.Wﬁiéﬂzéd 6f trdatient 6F A Binidn to treat a nelifdISE4AD @idkbe or disorder such as
|
a neurodegenerative disease which comprises treating said human with an effective

amount of a substance according to any one of claims 1 to 32, without proviso, or

composition according to claim 33.

15 43. A method according to claim 42 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 nervous system (e.g.

20 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 outlet syndromes, all forms of peripheral

25 neuropathy (both diabetic and non-diabetic), trigeminal neuralgia, glossopharyngeal
neuralgia, Bell's Palsy, all forms of auto-immune related disease resulting in damage of

- the central or peripheral nervous system (e.g: 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

30 neuritis), hearing disorders such as tinnitus, and prion diseases. '

O



106 [err] where X is 0 or S, and L[err] is a
suttabl e | eaving group such as azide, nesylate, tosylate, 5 CH d, Br, I,
etc., including where the CO_[err] noiety is a suitable activated ester,
with a coneedsz formula G E-H, or salt thereof. ROTABRYPY2BT eSS
for the preparation of a conmpound of the forfl a (I') or a pharmaceutically
acceptable salt or solvate thereof as defined in claim1l where X is NH '
whi ch conprises 10 reaction:of a conpound of fornufa: (TVA) or (IVB):

WO 00/ 05231 - o

PCTII B99/ @227 44. A method according to ciaim 43 where the neurological disease or d{3drder is senile
| dementia (Alzheimer’s disease) or another dementia, amyotrophic lateral sclerosis or
another form of motor neurone disease, Parkinson’s disease, Huntington’s disease, a
neurological deficit associated with stroke,
5 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.

45. A process for the preparation of a compound of the formula (I) or a pharmaceutically
10  acceptable salt or solvate thereof as defined in claim 1 which comprises reaction of a

compound of the formula (II) (including regioisomers thereof (ILA) where appropriate)

below where X! is O, S, N(C, 4 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, 1, SH, SCH,, SO,CH;, SO.,CF;, OSO,CH, or -
15 OSO,CF,, with a compound of formula (III):

Ll L’

i PN
7 NNarc
R
R’

xl KN N
G
A E
| \
Rl R‘ NH Rl
am
RZ R3 RZ

an a1a)
where unless specified otherwise, the substituents are as defined in claim 1.

46. 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 XisOorS,DisOand E
20 is O, S, NH or N(C, ; alkyl), which comprises reaction of a compound of the formula

—_—

O O o .



[err] where x[err] is NNAPG where L[err] is a
sui tabl e | eaving group such as azide, nesylate, - 5 tosylate, OH d,

Br, I, etc.,.including where the CO.[err] noiety is a suitable actjvated

ester, with aV@IpEd of formula GE-H, or salt thereof . PCIIBIOIZ2UG- A
process for the preparation of a conpound®§ the fornula (1) or a

pharmaceutically . acceptable salt or solvate thereof as defined in
claiml where Eis [err] conprising 10 reaction of a conpound of the
formula (1V), (IVA) or (I1VB) as defined in clains 46 and 47, with
an organonetal lic species [err] 49. A process for the

preparation of a conpound of the fornula (1) or a pharmaceutically
acceptabl e salt or solvate thereof as definedlin claiml1l where Dis S which
conpri ses 15 reaction of a correspondi ngj conpound of fornula (I) where
Dis Owth a sul phur nucl eophi | e. 50. A process for
the preparation of a conpound of the f a (1)Yor a pharnaceutically
acceptabl e salt or solvate thereof as ined in claim21l which conprises

reaction of a 20 conpound of formulg (V) with a conpound of fornula
(V1) :
X N
av)
R' R
Rz RS._

where X is O or S, and 1? is a suitable leaving group such as azide, mesylate, tosylate,
5 OH, C), Br, ], etc., including where the COL? moiety is a suitable activated ester, with a
compound of formula G-E-H, or salt thereof.

47. A process for the preparation of a compound of the formula (I) or 2 pharmaceutically
| acceptable salt or solvate thereof as defined in claim 1 where X is NH which comprises
10 reaction of a compound of formula (IVA) or IVB) :

-
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wherein L[err] is a suitable |eaving group such as C, Br, or I. 5 51. A
conmpound of f owowbes281 V) as defined in claima46, or salt therraafiBese1i27 52.
A compound of formula (1VA) or (1VB) as defidnhed in claim47, or salt

t her eof . 53. A conpound of formula (VC) or (IVD): .
A [err]
o (o]
A L A\ L
\ v
x’/&n N)\xz
R R* r R*
R: R’ Rl Rs
(IVA) (IVB)

where X2 is N-APG, where L is a suitable leaving grdup such as azide, mesylate,
5 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

48. A process for the preparation of a compound of the formula () or a pharmaceutically
acceptable salt or solvate thereof as defined in claim 1 where E is CR"R" comprising

10 reaction of a compound of the formula (IV), (IVA) or (IVB) as defined in claims 46 and
47, with an organometallic species M,CR''R"G.

49. A process for the preparation of a compound of the formula () or a pharmaceutically
acceptable salt or solvate thereof as defined in claim 1 where D is S which comprises
15 reaction of a corresponding compound of formula (I) where D is O with a sulphur

nucleophile.

50. 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
20 compound of formula (V) with a compound of formula (VI):

KR A0



[err] WD 00/ 05231

PCT/ 1 B99/ 0i 227 109 54. A conpound-
of formula (VI1) or (VIII): [err] 5 wherein the
substi t uent sWa@0g31 defined in claim1, oryg salt thereof. PCT/AB99/01227 -

XH NH, i
A g ¢
R R' \N
A
™ on

wherein L? is a suitable leaving group such as Cl, Br, or L.
5 51. A compound of formula (IV) as defined in claim 46, or salt thereof.

52. A compound of formula (IVA) or (IVB) as defined in claim 47, or salt thereof.

53. A compound of formula (IV C)'or CVD):

)\ 0
N N
R‘ R‘ Rl Rl.
R’ Rl RS RZ
10 o) (IVD)
or salt thereof.

—
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54. A compound of formula (VII) or (VIII):

D
G
A\ g
N
L
X
NH,
R R
) 1
viD

PCT/IB99/01327
D
G
A\ g
N
OJ\

NH

XH
Rl R‘
R R
(Vilh

5 wherein the substituents are as defined in claim 1, or a salt thereof.

* c L M S *



