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HYDROXYSTERO D DEHYDROGENASE | NHI Bl TORS The netabolic syndrone is a di sease
wi th increasing prevalence not only in the Wstern world but also in Asia

and devel q%gauﬁg&gg ries. It is characterised by obesity cf/ﬂPﬁﬁf/Hlﬁ'H' ar
central or visceral obesity, type 2 diabetes, hyperlipi dPem a, hypertension,

arteriosclerosis, coronary heart diseases and eventually chronic renal
failure (C.T. Mntague et al. (2000), D abetes, 49, 883-888).

d ucocorticoids and 11(3-HSDL are known to be inportant factors in
differentiation of adipose stromal cells into mature adi pocytes. In the
visceral stromal cells of obese patients, 11(3-HSD I nRNA | evel is

i ncreased conpar egDAMANTSULACERAMIDES AS BSRELA HFDROKEETERMIIpPOSe ti ssue

over - expression of 11(3- %%Emkbggﬁggggﬁnﬂﬁﬁ{sj S associated wth
e adi po

i ncreased corticosterone levels 1n't se tissue, visceral obesity,

i nsulin sensitivty—Fyrpe2—-di-abetes—hyperHprdema—and-hyper phagi a (H
Masuzaki et al (2001), Science, 294, 2166-2170). Therefore, 11(3-HSD is
nost | i kely AR nleR¥Qlc\@frdntt it HBiscatOMtlifRIBRE profaledeT6Esd) in@Resi ty and the

met abol i ¢ sy, gr s ldlbl?lpaixls%iiﬁkglgan%fdea'e (Q_inHScQI trlx:egﬁyllsghsari{gri d%e(o:‘gegl se in
differentiatl osﬁe,a‘ﬁcf an rncrease in d)r & rrerati on.oqrc_acfl pose " stromal cells.
Nor eover, glifBateHar pagplgr yisserak phesityy typg hdirsivs hxperlipidpmia RypsHiensignt he ability of
i nsul i n and drtefidstlerodis) cqromnyitieart discase xhdevantahlly Webriditend] Gslare (@/Td this effect i s
reversed by glieacgnt Ljé@d)ﬁ)ms’ruggﬁg’_g%k.n (P.M Stewart et al (2002),
Trends Endocri n.” Met abo 94-96). These data su t that enhanced
reactivati onéchfoc?fB?QH%%%Qﬁ%‘% llaﬁ%]gﬂéf)fo po&‘gc‘faéfoﬁsdg g&%{f&*}%" nd it may be
beneficial adipojershprdl eelks fntematire piipocyiss. ol ithsoisecral stsampboadis obtbesse pati ent s.
(besity i s glatidhts i IBESD It HRIVA NS EIGY BS€AsbBdombinekwith shb&kaBedus tigu&i gni f i cant

rel ationshi %@&}ﬁg@ tE8E bl pn B 611 PR Pl o G 1RLERLGT O 11 both

men and wonen, . suggest] ng that ucocorticol ds Tegqul ate key conponents of
car di ovascul 4 ipgr %CPWCOSEFP&F é‘i}g mhgadipasedisqup.isersd OP@%I"ESBI‘%ssoci ated with
vi scer al adispw#ivity, Type Ddichstes, apertipsdemia@nd yretphagiagi Mesvaakiletgl @010

G ucocort L\ﬁ@cdgcdamrmfmmqm&ﬁ&, me-Mmuggleanbay Ee?hﬁwwiﬂtg@t i nt rao]g:ul ar
pressure whep _adni ni.ste ogenaus nd jn certain conditions o

i ncreased pr‘%‘é%(ipﬂeotndl‘nlsﬁ?%?%gﬁég%elr%}aisgo@%né]foglﬁé. Corti costeroid-induced
el evation of intra ocular pressure is caused by increased resistance to
aqueous out flhdbvitictus 11 HHIDUCsdBGI 4 doofeake imdiffoadiationhad ge diciemseithe tr abecul ar

neshwor k angpréﬁf&atio%f AGRkd bRkl B Mortovel pRIdoBtic@l deflclthdy J Mol WO 2004/ 0, 6745
PCT/ EP2003/ éd%gn%ﬂéctor}))% enhances the ability of insulin and leptin to promote anorexia and
weight loss, and this effect is reversed by glucocorticoid administration (P.M, Stewart
et al (2002), Trends Endocrin. Metabol, 13, 94-96). These data suggest that enhanced
reactivation of cortisone by 113-HSD1 may exacerbate obesity and it may be beneficial
to inhibit this enzyme in adipose tissue of obese patients.
L Obesity is also linked to cardiovascular risks. There is a significant relationship
- between cortisol excretion rate and HDL cholesterol in both men and women,
suggesting that glucocorticoids regulate key components of cardiovascular risk. In
analogy, aortic stiffness is also associated with visceral adiposity in older adults.

Glucocorticoids and glaucoma

Glucocorticoids increase the risk of glaucoma by raising the intraocular pressure when
administered exogenously and in certain conditions of increased production like in
Cushing’s syndrome. Corticosteroid-induced elevation of intra ocular pressure is
caused by increased resistance to aqueous outflow due to glucocorticoid induced
changes in the trabecular meshwork and its intracellular matrix. Zhou et al. (Int J Mol



Med (1998) 1, 339-346) also reported that corticosteroids increase the
anounts of fibronectin as well as collagen type | and type IV in the
trabecul ar meshwork of organ- cultured bovine anterior segnments. 11(3-HSD

i S expres sbasal cells of the corneal epitheliur

pi gnent edsglg)litoﬂgﬁa ﬁ cells. Gucocorticoid receptor nmRNA V\c/glls?lgpc%n{;ﬁ E&?ect ed
in the trabecular neshwork, whereas in the non-pignented eplthellal cells
nRNA for the glucocorticoid-, m ner al ocorticoid receptor and 11(3-HSD was
present. Carbenoxolone admnistration to patients resulted in a significant
decrease in intra-ocular pressure (S. Rauz et al. (2001), Invest.

Ophtal mol . Vis. Science, 42, 2037-2042), suggesting a role 10

forHSD1-i nhibitors in treating glaucoma. Accordingly, the underlying problem
to be solved by the present inventiopwas to identify potent 11(3-HSD ’
inhibitors, with a high selectivity for 11(3-HSDI, and the use thereof in
treating paMa@mga;)asmssaom@trqﬂnw thit c&xls&&ﬁn@afctdageqhe doun@bf on such as 15

obesity, di d gl aucona.
Thi s i nvent ?%ﬁﬁeg(é)nn%g&ﬁ% $o¥ln%eﬁ{t?%§ “or rruﬁg%%{J ?Il%%e%ﬁ%ggo(%g 20 the
N- oxi de f or ft ePﬁ@mﬁﬁﬁﬁﬁﬂE%%FPﬁally acceptabl e addition salts and the

st ereochem ¢w—H§‘D1 15 expressed irf the hasaltchldsrof tife comtrd epthelium and fhemeent s an i nt eger

_beidng Oas 1t E Eménted egﬁem?]rcam gﬁ@d&ﬁﬁlcﬁﬁ'récéHt&QﬁfNﬁpﬁthﬂllee@Etecﬂ-m uEsr and R2 each
I naepenaen r resents oxy,

ot 5 o oo g w30 R R ponc el enienn bRt b il B I O

whi ch they alrl@capﬁcatmerﬁlewwcald ret&ptswulﬁblﬁ%wemesyetl %bqeymlonand where n is

2, either Rﬁdnﬁiﬁnstﬁﬁoﬂmxpaﬁwtsa&ﬁlaﬂﬁniﬁgmﬁ@nﬁ‘dm&saﬁ intfasblar mésede (BOnd; R3
represents ﬁ E(E(%mﬁ[nves&z %'mlﬁi'Yls @.@xen&c&cb@,@'z}ﬁﬂg %gg&%%?&é/a' ent radical
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Accordingly, the underlying problem to be solved by the present invention was to
identify potent 11B-HSD inhibitors, with a high selectivity for 11B-HSD1, and the use
thereof in treating pathologies associated with excess cortisol formation such as

15  obesity, diabetes, obesity related cardiovascular diseases, and glaucoma.

This invention concerns compounds of formula (T)

20
the N-oxide forms, the pharmaceutically acceptable addition salts and the Qﬁ
stereochemically isomeric forms thereof, wherein

n represents an integer being 0, 1 or 2;
25  mrepresents an integer being O or 1;
R and R? each independently represents hydrogen, C4alkyl, NR’R'®, C)alkyloxy,
Het3-O-C1.4alky1_: or
R' and R? taken together with the carbon atom with which they are attached form a
carbonyl, or a C.ecycloalkyl; and where n is 2, either R! or R? may be absent to
30 form an unsaturated bond;
R’ represents hydrogen, Ar’, C, salkyl, Cs.12cycloalkyl or a monovalent radical having
one of the following formulae

35



NW(h) (n) (w8 -ND (in) (n) (o) (v) wherein said Ar), C6-12cycl oal kyl or
nonoval ent radical may optionally be substituted with one, or where

possi ble two or three substituents selected fromthe 5 group consisting of
Cl- 4al kyl ,w&d@lokylsoxy, phenyl, hal o, oxo, carbonyl, 1, 3pdrersoyhsi101
hydroxy; in particular R3 represents a nonoval ent radical having fornula a)
or b) optionally substituted with one, or where possible two or three
substituents selected fromthe group consisting of Cr4al kyl, d 4al kyl oxy,
phenyl, hal o, oxo, carbonyl, |,3-dioxolyl or hydroxy; 10 R4 represents

hydr ogen, C)dal kyl, or C24al kenyl; Q represents C3scycl oal kyl, Het) or Ar 2,
wherein said C3BCycloal kyl, Het) O Arz are optionally substituted with one
or where possible nore substituents selected from hal o, Cl4allyl,

€ 4al kyl oxy, hydroxy, nitro, Het4, phenyl, phenyloxy, d _

4al kyl oxycarbonyl, hydroxycarbonyl, NRSR6, G, al kyl oxy substituted with one
or 15 where possi t wo t hr egf ubst| ents\ ch dependent |y sel ected
from C) _ 4a|kyl;qg§&[ox ony: ,\tbtz/ 4al or NRZRs, C24al kenyl
substituted with one substi®uent sel ected far om phenyl gy Aal kyl - oxycar bonyl ,
C( 4al kyl oxycar bonyl, hydroxycarbonyl or Het5-c bonyl and Cl4al kyl
substituted with or e pagSibl e ﬁg?;or EEEE{ i tuents 20

i ndependently sel ed f hal o4/ net m ne | am ne, am ne,
cyano, Het6, Het7-earbonyly G . ralhyloxy%awbonyhoor hy&¥oxycarbonyl; R5 and
R6 are each independently selected from drogen Cla kyl , Cl4al kyl oxyCl_
4al kyl , CIAaIkylgﬁigarbon yIcaiEﬁE Kzgggrbonylsubstituted
with one or wher ossi b tmo hr e bst i h i ndependent |y
Eelected from 25 hal &, Cr4afky| and G - (al kyl oxy or R5®and R6 each

ndependent |y represent ubs uted/vmnh phenyl; R7 and R8 are
Ty rogé;ij kyI WO 2004/056745
eac @dependently sel ected from

each i ndependent | el e
PCT/ EP2003/ 051021 = ; ’
hydr ogen, d 4al kyl @r Ci- 4aMkonxycarbonyI L represents G - Oal kyl
optional ly substituted with one or where posslble nore substituents
sel ected fro mv@eref}lasgi%y’\lrl, @E-IZMBMI 'or monovalent radical may optionally be

substituted with one, or where possible two or three substituents selected from the

5 group consisting of C;salkyl, C,4alkyloxy, phenyl, halo, oxo, carbonyl, 1,3-
dioxolyl or hydroxy; in particular R? represents a monovalent radical having

formula a) or b) optionally substituted with one, or where possible two or three
substituents selected from the group consisting of C4alkyl, C;4alkyloxy, phenyl,
halo, oxo, carbonyl, 1,3-dioxolyl or hydroxy;
10  R*represents hydrogen, C;4alkyl, or Cy4alkenyl;
Q represents Csgcycloalkyl, Het! or Ar’, wherein said Cs_scycloalkyl, Het' or Ar? are
’ optionally substituted with one or where possible more substituents selected from
(_ halo, C;4alkyl, C;4alkyloxy, hydroxy, nitro, Het“, phenyl, phenyloxy, C;.
‘ salkyloxycarbonyl, hydroxycarbonyl, NR® R, C,.salkyloxy substituted with one or
15 where possible two or three substituents each independently selected from C;.
salkyl, hydroxycarbonyl, Het?, C;4alkyl or NR'R®,
Cy4alkenyl substituted with one substituent selected from phenylC, 4alkyl-
oxycarbonyl, C; salkyloxycarbonyl, hydroxycarbonyl or Het’-carbonyl, and
Ci4alkyl substituted with one or where possible two or three substituents
20 independently selected from halo, dimethylamine, trimethylamine, amine, cyano,
Het®, Het'-carbonyl, Ciaalkyloxycarbonyl or hydroxycarbonyl;

R’ and R® are each independently selected from hydrogen, C;4alkyl, CialkyloxyC;.
salkyl, Csalkyloxycarbonyl, C;4alkylcarbonyl, C;salkylcarbonyl substituted with
one or where possible two or three substituents each independently selected from

25 halo, C;alkyl, and C;alkyloxy or R® and R® each independently represent C;.
salkyl substituted with phenyl;

R” and R® are each independently selected from hydrogen or Calkyl;



5 Het' represents a heterocycle selected from pyridinyl,
pyri m di nyl,

i ndol i nyl,

pyridinyl,

2H pyr anyl ,
pi peridinyl

triazolyl,

i dependent |
represents

G 4al kyl, pxy;

nnnocycllc

pyrrolidinyl, %@?’ mﬁypy $Bg;§?ﬂhﬁrm§%uh§az

furanyl, benzofuranyl,thiazolyl, oxazolyl, isoxazolyl,
i sot hi azolwl.20éx@R¢QEhi ophenyl , thiophenyl, 1, 8-naphthyr ipdtyse2003/051021
1, 6-napht hyridinyl, quinolinyl, 1,2, 3,4-tetrahydro- quinolinyl,
i soqui nolinyl, 1,2,3,4-tetrahydro-isoquinolinyl, quinoxalinyl, 10
qui nazol i nyl, phthal azi nyl, 2H benzopyranyl, 3, 4-di hydro-2H benzopyranyl,

2H benzot hi opyranyl, 3, 4-di hydro-2H benzot hi opyranyl or 1, 3-benzodi oxol yl ;
Her 2 represents a nonocycfic heterocycle selected from piperidinyl,
pyridazinyl, pyrimdinyl, pyrazinyl, piperazinyl, 2H pyrrolyl,
pyrrolyl, 2- pyrrolinyl, 3-pyrrolinyl, pyrrolidinyl, or norphol
Het 2 optionally being 15 substituted.gu th one or where possible two or nore
substituents each independently selected from hydroxy, G.4al kyl or
Gi 4al kyl oxyR’ #6R3’ areprlemdepesdentrmelected/in bydmers Cosiol or Gel ect ed f

uﬂ@mﬂyﬁﬁemh; furanyl, tetrahydro 2H—pyrany| pyri di nyl,
heterocycle selected

.
from pyri da%lrcr?yﬁisen yr‘ﬁﬁ’!‘aﬁm‘i"]“y . {é’yeg ;)’T % 9’%55’3‘3.%% pi perazi nyl,

t ets B‘PI}W sefpeteg Plpﬁbtai“ﬁ o1 p. @HF d Het4 optionally being
subst i t uf edHed tepresents a(hbtetdﬁﬂle&;e]pﬂﬁﬁi'dﬁ pyridingl, piperimidyk pgrirhidioyt, uent s

1Q96wdoly1 Haolidh, kftﬁlanﬂf C Aal kyl oxy; Het5
pyri m di nyl,

y E]Srﬁ @H{

a roc rld yl
pyrrolidinyl, ﬁ%;? E8V§ VHV?X @ﬁnﬁ ﬁ@y?ﬁg&y ﬂth optional ly
being 25 subgtmﬂueﬂdl&pﬂhmmmethQMmﬂﬂwqﬁmy HEP@HUhé2é%H#ﬁ¢E¢§ubstltuents
each i ndependeqiﬁﬂoyn)&akchaﬁlelﬁyf namﬁwﬁmmtso@ﬁtoh@ﬂydMOﬁlmﬂal ky | or

het@tg%ﬂ&%e se

nyl ,

rom

eac

pi peri nidyl,
pyrazinyl, piperazinyl, pyridazinyl, indolyl, isoindolyl,

sai d

h

being 30 sI:Ibstrcptrmwmpltomalmbetmcw}he&l@tepﬁssllphieedeYGﬂHMDr e substituents
each i ndepend h&nﬁﬁbﬁ%ﬁﬂyﬁ %‘?mﬁygfp&&{nﬂm@@@m Ipylglﬂai kyl or d 4al kyl oxy;

Het 7 represents a e zi nyl,
pyrlnldlnyl ny dﬁ&ﬁp¥ I?ﬁﬁLaf£ﬁ31 &hgﬁékgﬁlnyl said Het?
opti onalty bei¥ ““%q.‘i‘%thloélﬁt’ CWPPWI 0 §F I phsti e two or nore
substituents emﬁmmﬁEmedapehhmmhﬂymgéhﬁNUQGWLRﬂMﬂMWdroxy, carbonyl, d dal kyl

or G 4al kyl
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Het represents a monocychc heterocycle selected from pyridazinyl, pyrimidinyl,

pyrrolidinyl, pyrazinyl, piperazinyl, triazolyl, tetrazolyl or morpholinyl, said Het*
optionally being substituted with one or where possible two or more substituents
each idependently selected from hydroxy, carbonyl, C; 4alkyl or C;4alkyloxy;

Het® represents a monocyclic heterocycle selected from pyridazinyl, pyrimidinyl,
pyrrolidinyl, pyrazinyl, piperazinyl or morpholinyl, said Het’ optionally being
substituted with one or where possible two or more substituents each
independently selected from hydroxy, carbonyl, Ci4alkyl or C;4alkyloxy; in
particular piperazinyl or morpholinyl;

Het® represents a monocyclic heterocycle selected from pyridazinyl, pyrimidinyl,
pyrrolidinyl, pyrazinyl, piperazinyl or morpholinyl, said Het® optionally being
substituted with one or where possible two or more substituents each
independently selected from hydroxy, carbonyl, C;4alkyl or C;4alkyloxy;

Het’ represents a monocyclic heterocycle selected from pyridazinyl, pyrimidinyl,
pyrrolidinyl, pyrazinyl, piperazinyl or morpholinyl, said Het’ optionally being
substituted with one or where possible two or more substituents each
independently selected from hydroxy, carbonyl, C;4alkyl or C;alkyloxy; in
particular selected piperazinyl or morpholinyl;
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group consisting of phenyl, biphenyl, indenyl, 2,3-dihydroindenyl,

fluorenyl, 5,6,7, 8- tetrahydronaphtyl or naphthyl Are represents carbocyclic
radi cal s containing one or nore rings selected fromthe 5 group consisting
of phenyl ,wbikph®syls benzocycl obut enyl, benzocycl ohept angtT/EPOBERISRbDETr €Ny |
i ndenyl , 2, 3-di hydroi ndenyl, quorenyI, 1, 2-dl hydr onapht hyl ,

5,6, 7,8-tetrahydronapht hyl or naphthyl. - 10 As used in the foregoing
definitions and hereinafter, halo is generic to fluoro, chloro, brono and

i odo; Cl4al kyl defines straight and branched chai n saturated hydrocarbon
radi cals having from1l to 4 carbon atonms such as, for exanple, nethyl,

ethyl, propyl, butyl, 1-nmethylethyl, 2-nethylpropyl, 2,2-dinethylethyl and
the like; Cl-,alkyl defines straight and branched chai n saturated

Mydr ocar bon radicals having from1l t@-8 carbon 15 atons such as the groups
defined for C(14)al kyl and pentyl, hexyl, octyl, 2-nethyl butyl

2- et hyl penf\yrrcprezenzwm?@tcwaé'éﬂ% SPRtaiRNg OGRS mm%@geseles@g}ép@alrekw is generic to
cycl opropyl, cyalpabusisyihg ofphedyh piphdnyl, indengl, 2 patitytieiodenyCBudr@oycl oal kyl is
generic to cy§ép§gﬁgydnﬁ ggh_1%ﬁtanyl cycl ononane, cycl odecane,

cycl oundecaneg and l4al k defi nes trahght or branched
saturat ed h{d F@éeﬁ?%%%fﬁycﬂ%ﬂaﬁ‘ﬁaﬁ Son{ayhing onEOr A IReS selegte ﬂi’? or opy! oxy,

butyl oxys 1- nﬁﬁﬂ&MBnﬂvmmﬂ&mﬁwlbﬁé@hybpmwwﬁd%&ywb@mﬂ@m@dkwmyl As used herein
before, the tafeﬂ@samngrma@mbmmyarem@aﬁg #1@rép70) 2 idihgdrolpktAH, & car bonyl

noiety with tg;Q?g%QQQF?%%gggﬁgwg?&ﬁé IS attached 25 The pharmaceutical l'y

accept abl e ad d herei nabove are neant to conprise
the therapeutically active non-toxic acid addition salt forns, which the
zonpounds of formula (1), are able to form The latter can conveniently be

bt ai nedy by o -8 fl thd'Brdebifie o&Qﬁ@hM&&ﬁhﬁHﬁ@m%&ﬁh@&ﬁh&%ﬁ$ﬁ&bd Appropriate
acids_compr j3 soaﬁfsd@%ﬁ(gg&%sgm%gg@mc@ bl SHEkatgausloghal [ o act de,

e.g. hydrochloric or uric;, nitr osphorlc and the
li ke aci ds: ragiealphayingifiomalcip 4 sarerettomsesuchfagfor exarmpie msthyh eibyli RSOPY r opanoi c,
hydr oxyacet buyl, I-methylethylp3-mathilpropd:lal-flimethptethynnd the ke € galkgl defmese. but anedi oi ¢

aci d), mal eygionf H%fa'n&ed@@ds‘%mrale% @dafbon {%liﬁlé Eaiwgg‘fxfoﬁllaﬂ@% g ¢,

o~ arm modal | 69T %whe S P SRR SRSt e i) 1, 35
addi tion saﬂmsmabﬂnﬂn%idm@ﬁwheﬁﬂmebQM@(ém@wknﬂwwsgﬂrHC@bnpr|se t he
t her apeut i cafclopropglf dy¢RbirANcycRYdn6/ RasclcdDiliCQyGalidyl & @éddEc whi ch t he WO
2004/ 0567450}’3 ﬂép%Pgr%)c:%lg %%8%& cyclgnonane cyclodecane, cycloundecane and
cyclododecane; C,4alkyloxy defines straight or branched saturated hydrocarbon
20  radicals such as methoxy, ethoxy, propyloxy, butyloxy, 1-methylethyloxy, 2-

methylpropyloxy and the like.

As used herein before, the terms oxo or carbonyl refers to (=O) that forms a carbonyl
(_ " moiety with the carbon atom to which it is attached.

25
The pharmaceutically acceptable addition salts as mentioned hereinabove are meant to
comprise the therapeutically active non-toxic acid addition salt forms, which the
compounds of formula (I), are able to form. The latter can conveniently be obtained by
treating the base form with such appropriate acid. Appropriate acids comprise, for

30 example, inorganic acids such as hydrohalic acids, e.g. hydrochloric or hydrobromic
acid; sulfuric; nitric; phosphoric and the like acids; or organic acids such as, for
example, acetic, propanoic, hydroxyacetic, lactic, pyruvic, oxalic, malonic, succinic
(i.e. butanedioic acid), maleic, fumaric, malic, tartaric, citric, methanesulfonic,
ethanesulfonic, benzenesulfonic, p-toluenesulfonic, cyclamic, salicylic,

35  p-aminosalicylic, pamoic and the like acids.

The pharmaceutically acceptable addition salis as mentioned hereinabove are meant to
comprise the therapeutically active non-toxic base addition salt forms which the



conpounds of formula (1), are able to form Exanples of such base addition
salt forns are, for exanple, the sodium potassium calciumsalts, and al so
the salts with pharmaceutically acceptabl e am nes such as, for exanple,
anmoni a, aykkh@iispas. benzathine, N-nethyl-D- gl ucani ne, pygipabampsing: agi no
acids, e.g. arginine, lysine. 5 Conversely said salt fornms can be converted
by treatnment with an appropriate base or acid into the free acid or base
form The termaddition salt as used herei nabove al so conprises the sol vates
whi ch the 10 conpounds of forrmula (1), as well as the salts thereof, are
able to form Such solvates are for exanple hydrates, al coholates and the
| ike. The term stereochemcally isenmeric forns as used herei nbefore defines
the possible different isomeric as well as conformational forms which the
conpounds of formula 15 (1), may possgss. Unl ess otherw se nentioned or
i ndi cated, the chem cal designation of conpounds denotes the m xture of al
possi bl e st esngooiis ot foahily (1) A able tof formuEk anyries] off yuch base adsdition sflofores, sai d

g‘XtureslCOE&E%{HXQ{gpléltileQ&ﬁﬁt&fﬁmr&lemﬁrﬁﬁ&tdﬂ@gﬁ!s&e@ﬂgm conformers of the”
asl C nol ec

S r,eochem c c forns of the
conpounds o?haf'ﬁ?cﬁ‘mc% y(‘\cﬁepfaBlAj Su‘ﬁlﬁse °f8‘raWP873¥“”ﬁ° ¢ 7] UPL with each ot her
are 20 int eh@éﬁmﬂﬁme@ﬂﬂémhymam%a@weﬂéd%ﬁgtw sisqt i nventi on.

The N-oxpde forns of the conpounds of formula (1), are meant to conprise

those Co”p%U ;:gfsalé%t cz(db)e lgﬁlféﬁﬁfﬂ}u%&ﬁ:eﬂ withGY Ghidprilte bis@gen atons are

oxidized to t 25°An 1 nteresting group of conpounds
consi sts of 2fifh %E?ﬁ?ﬁﬂﬁ’&kﬂsﬁ rl1“orrml a (1) wherein one or nore of the
following restrictions apply : (i) n represents an integer being 1 or 2

provi ded th&hew&e&udmoﬁwa@a@ah&eﬁaboadl@l%%@as&es&ﬁtﬁ%&h% Are, wherein =
said Hetl or Arg a ?5’9‘?‘?1%@1%{"&13%@%%&} bl %gé’ygfgpg Oéuﬁ@ [ fos POSSible nor'e

subst i t uent STSET ecte oxy roxy, nitro,
Het a, phenfoef?fWémﬂlﬁ)quﬁﬂo@W@é‘%@ﬁ e NRSR6, . aal kyI oxy substituted
with one or where possible two or three substituents each independently

sel ected f mﬂ@&w&u&a&am Mhmcff&h% a@ﬁs@d NrdifteforeifinedInpbdiky! substi t ut ed
w th one orﬁlﬁhere e%a w onal? lhlo ubstitu nig)meél i) Rl and R2
each i ndepe 3 Vg‘reg PFasent € nﬁ%m}) B i a prop aal kyl oxy,
Het 3- O @f 4a{Deyay p@ﬁeswwcﬁe gthawisy msntpeqd ErplipEf.iR emical dgsignation of

compounds denotes the mixture of all possible stereochemically and conformationally

isomeric forms, said mixtures containing all diastereomers, enantiomers and/or

conformers of the basic molecular structure. All stereochemically isomeric forms of

the compounds of formula (I), both in pure form or in admixture with each other are

20 intended to be embraced within the scope of the present invention.

The N-oxide forms of the compounds of formula (I), are meant to comprise those

compounds of formula (I) wherein one or several nitrogen atoms are oxidized to the

so-called N-oxide. ﬁf
25

An interesting group of compounds consists of those compounds of formula (I)
wherein one or more of the following restrictions apply :
() nrepresents an integer being 1 or 2 provided that when n represents 2, Q represents
30 Het' or Ar?, wherein said Het' or Ar” are optionally substituted with one or where
possible more substituents selected from halo, C;4alkyl, C14alkyloxy, hydroxy,
nitro, Het*, phenyl, phenyloxy, hydroxycarbonyl, NR’R®, C 14alkyloxy substituted
with one or where possible two or three substituents each independently selected
from hydroxycarbonyl, Het’ and NR'R®, and
35 Ci4alkyl substituted with one or where possible two or three halo substituents;
(i) R'and R? each independently represents hydrogen, Cy4alkyl, NR°R', C,.
salkyloxy, Het3-O-CMa]kyl; or



Rl and R2 taken together with the carbon atomw th which they are attached
forma carbonyl, or a C34cycloal kyl; (iii) R3 represents phenyl,
C6_12cycl oal kyl or a nonoval ent radi cal having one of the follow ng

formul ae @Y 26@bsstd o t) v~ (b) tw) & (k) CI-N-)o)pS&r/EiIoosHs105)
wherein said phenyl, C6-i2cycloal kyl or nonoval ent radi cal nay optionally be
substituted with one, or where possible two or three substituents sel ected
fromthe group consisting of Cl4al kyl, C, Aal kyl oxy, hal o, carbonyl, phenyl
or hydroxy; in particular R3 represents a nonoval ent radi cal having formla
a) or b) optionally 10 substituted wth one, or where possible two or three
substituents selected fromthe group consisting of Cl4al kyl, G -0al kyl oxy,
hal o, carbonyl, phenyl or hydroxy; (iv) R4 represents hydrogen or C, Aal kyl;
tv) Qrepresents Het' or Are, whereily-said Het) or Are are optionally
substituted mnth one or where possi bl e nore substituents selected from

hal 0, C, 4al ky|R'a@]R” takendcgetosr vashyhe daspn sy with iwhich theyiate attachédefopt a  phenyl oxy,
hydroxycarbonmﬁmomR$B§c}§@dmm$ﬁlkyloxy substituted with one or where

& Cal kyl MRS 5%?‘?%% UL st Sl R RSB B PEL T, L 2 i e

one or where po%arieg fa or three halo substituents; (vi) Het' represents a
het er ocycl e sel ected fr i per paihdyl rimdinyl, pyrazinyl, 20

pi perazi nyl, pyridazinyl; dol iso' lyl.x dol i nyl, benzofaranyl,

benzot hi ophenyl, 1, 8-naphtdyridi ngl, 1, @ naphthyrddinyl, quinazolinyl,

pht hal azi nyl, or 1, 3-benzodi oxolyl.; (vii) Are represents phenyl or naphtyl

optionally substituted widT G "alkyl, | Kyl or hal o; preferably
substituted with nethyl o th 25 t herl§ pt eresting group of

onpounds consi sts of those conpownds of faormul & @) wherein one or nore of
the following restrictions apply MD 2004/ 06745 PCT/ EP2003/051021 g (i) R1
and R2 each i ndependent| y pre jogen al kyl , NROR10; or R and R2

taken together with the c () whlc ey are attached
¥ ]

0 \@ 2 -0
—7 ®
5 ® 0 @
wherein said phenyl, Cs.12cycloalkyl or monovalent radical may optionally be
substituted with one, or where possible two or three substituents selected from the
group consisting of C,salkyl, C;alkyloxy, halo, carbonyl, phenyl or hydroxy; in
particular R represents a monovalent radical having formula a) or b) optionally

10 substituted with one, or where possible two or three substituents selected from the

group consisting of C;4alkyl, C,4alkyloxy, halo, carbonyl, phenyl or hydroxy;
(iv) R? represents hydrogen or C, 4alkyl,
( , (v) Q represents Het' or Ar®, wherein said Het' or Ar® are optionally substituted with
- one or where possible more substituents selected from halo, C,4alkyl, C;.

15 salkyloxy, hydroxy, nitro, Het*, phenyl, phenyloxy, hydroxycarbonyl, NR’R®, C,.
salkyloxy substituted with one or where possible two or three substituents each
independently selected from C;_alkyl hydroxycarbonyl, Het* and NR'R®, and
C,.salkyl substituted with one or where possible two or three halo substituents;

(vi) Het' represents a heterocycle selected from piperinidyl, pyrimidiny], pyrazinyl,

20 piperazinyl, pyridazinyl, indolyl, isoindolyl, indolinyl, benzofuranyl,
benzothiophenyl, 1,8-naphthyridiny!, 1,6-naphthyridinyl, quinazolinyl,
phthalazinyl, or 1,3-benzodioxolyl.;

(vii) Ar” represents pheny! or naphtyl optionally substituted with Ci4alkyl, C;4alkyloxy
or halo; preferably substituted with methyl or methoxy.

Another interesting group of compounds consists of those compounds of formula (T)
wherein one or more of the following restrictions apply :



forma C3.6cyal oal kyl; and where nis 2, either RL or R2 may be absent to
form an unsaturated bond; 5 (ii) R3represents a C6-12cycloal kyl or a
nonoval ent radical having one of the following formulae fie) t') (c) t~ hr

r~ W U) vad 2bdkosEhs Co) wherein sai d C6-12cycloagyl or npeguahaniosicadi cal
may optionally be substituted with one, or where possible two, three or

nore substituents selected 10 fromthe group consisting of Cl.4alkyl,

Cl - Oal kyl oxy, hal o, carbonyl, hydroxy, or 1,3-dioxolyl; in particular R3
represents a nonoval ent radical having fornula a) or b) optionally
substituted with one, or where possible two or three subs fituents selected
fromthe group consisting of C.4alkyl, Cl.4alkyloxy, halo, carbonyl, or
hydroxy; 15 (iii) Qrepresents Het' or Are wherein said Het' or Are are
optionally substituted w th one or where possible two or nore substituents *
selected from hal o, Cl4al kyl, d 4al kyl oxy, hydroxy, C| 4a| kyl oxycar bonyl ,

Het 4, NRSRG6() CRiahddy’i caxlyméapbxtbntlyuepedem hyldrogereCorlkyf MRR possi bl e two or

b NRTRD. 20" oy e aRnie bi*?%%%ﬁ%‘ﬁ%‘ﬁ%m%??ﬁﬁgﬁ%ﬁg?regf o from
phenyl - Cr 4al kyl - OTB’S(X/% i?ﬂ@ﬂﬂ %%AFB‘E?H& org ﬁgﬁsf(m% Sbstituted with

one or where pogem@aﬁﬂéoﬁﬂ’, three substl tuents each |ndependently sel ected

from hal 9, @i metfihrinia Csatichalkyly 8mhondlalett radiad avingahdxdipel or
hydr oxycar bonyl ’folfo@ugf&)m? and R6 are each independently selected from
hydr ogen, Cl4al ky 1 I kyI car bony;/egj Aal kyl car bonyl substituted with

one or where possible t ‘ haI ubstituents. WO 2004/ 056745
PCT/ EP2003/ 051021 -9 RS a Rl ar ach i ndependently sel ected from

hydr ogen or d 4al kyl ; (VI P L repr‘%sent s®a C 4al kyl, preferably nethyl; -

(vii) Het' represents a heterocy esel edfrompyrldlnyl pyrim'dinyl, {
i ndol yl, thiophenyl, beTr h| o @ol i nyl,

1,2, 3,4-tetrabydro- qU|noI qu| 1 nyl
1, 2, 3, 4-t et rahydr o- |squ|n8I|nyI ?2H benzof erZﬁh’ 3, 4- di hydr o-
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wherein said Cg.12cycloalkyl or monovalent radical may optionally be
substituted with one, or where possible two, three or more substituents selected

10 from the group consisting of C;alkyl, Cj4alkyloxy, halo, carbonyl, hydroxy, or
1,3-dioxolyl; in particular R® represents a monovalent radical having formula a)
or b) optionally substituted with one, or where possible two or three substituents
selected from the group consisting of C;alkyl, C;alkyloxy, halo, carbonyl, or
hydroxy;

15 (i) Q represents Het! or Ar* wherein said Het' or Ar” are optionally substituted
with one or where possible two or more substituents selected from halo,
Cj4alkyl, C;alkyloxy, hydroxy, Cialkyloxycarbonyl, Het*, NR°RS,
Ciualkyloxy substituted with one or where possible two or three substituents
each independently selected from hydroxycarbonyl, Het” and NR 'R,

20 C;,alkenyl substituted with one substituent selected from phenyl-C,salkyl-
oxycarbonyl or Het’-carbony] and
Cialkyl substituted with one or where possible two or three substituents each
independently selected from halo, dimethylamine, amine, cyano, Het®, Het'-
carbonyl or hydroxycarbonyl;

25 (iv) R’ andR® are each independently selected from hydrogen, Cyalkyl, C;.
salkylcarbonyl, C,4alkylcarbonyl substituted with one or where possible two or
three halo substituents.



2H benzopyranyl , 2H benzot hi opyranyl, 3, 4-di hydro-2H benzot hi opyranyl or

1, 3-benzodioxolyl; (viii) Het2 represents a nonocyclic heterocycle sel ected
from pi peridinyl, piperazinyl, pyridinyl, pytrolidinyl or norpholinyl, said
Her e opti omahkbéoyobeisng substituted L 10 with one or wherpcpessiobbsotmo or
nore G 4al kyl substituents ; (ix) Het" represents tetrazolyl; (x) Hetb
represents norpholinyl; (xi) Het6 represents a nonocyclic heterocycle
selected frompyrrolidinyl, piperazinyl or norpholinyl, said Het6
optionally being substituted with one or where 15 possible two or nore

hydr oxy substituents, preferably with one hydroxy substituent; (xii) Het7
represents a nonocyclic heterocycle selected from pi perazi nyl or

nmor phol i nyl, preferably norpholinyl; (xiii) Are represents carbocyclic

radi cal s containing one or nore rings-selected from 20 the group consisting
of phenyl, benzogychg utene, benzocycl oheptanyl, benzosuberenyl, indenyl,

2, 3- di hydr ovhdeRy#nd Ry’ @¢ qackindependsathichels iy hydregen or{aptkiby| . A particul ar
group of com)oundsréénts HC,0akA, ridigrablemethilnose conpounds shown to be 25

hi ghl'y "HSDI SPegif | Geee0, 1 t?x%t?ﬁ)ie%&@@@d"i?o%ﬂggfdiﬁ PhRindl hadiie or more of the

follow ng restrictions_ ap (1) .n_represe n I nteger being 0, 1 or 2;
(ii) R and R2 Huphe h&]@‘ﬁg Plﬂ“P@b?Yés‘&’&"%tera‘Bé’é}??h%s4a| kyl, NRORLO; or
Rl and R takenisbqgmeliinds 1,244 tetreltydrocismgbinolingt, @Hrbenzopyranyl, 8}4-ditlyds- ar e at t ached
30 form a C3- 6eyglvedbfiyinl, mgp&hﬁr&gyram,%,ﬁdmﬂ&mbe&m@pwﬁal gy be absent to
form an unsatqu%%% on%ﬁ (rii) represents a C6-12cycl oal kyl, preferably

cylo-octanyl or a Ronovalent radi cal havi ng one of the follow ng fornul ae

WD 200- 1/ 056iH) 1 Beppresmpaampnacysicipterocyely seleppd figin piRgridinyg pioetesinyl( *) (4 (ol

referably havi pgrididyg pjredidinylcor fmiphalinyl, kdid HEsOv@ionallydeieg substted C6-, 2cycl oal kyl

r nongyal ent  GaflbeA: wiEY pQRRble ®PRdr orb€, aPStbstitbRg W th one, or where

possi bl e t@g, i@fee or relﬁubstltuents sel ected fromthe group consisting
5" 5 e SRyl

of C . 4al kyT’, ; kY ““Nal 0 or hydroxy; preferably having the fornula
a) above (x)  Het’ represents morpholinyl;

(xi) Het® represents a monocyclic heterocycle selected from pyrrolidinyl, piperazinyl
or morpholinyl, said Het® optionally being substituted with one or where
15 possible two or more hydroxy substituents, preferably with one hydroxy
substituent;
(xii) Het’ Tepresents a monocychic heterocycle selected from piperazinyl or
morpholinyl, preferably morpholinyl;
(xii)) Az represents carbocyclic radicals containing one or more rings selected from
20 the group consisting of phenyl, benzocyclobutene, benzocycloheptanyl,
benzosuberenyl, indenyl, 2,3-dihydroindenyl, 5,6,7,8-tetrahydronaphthyl or
naphthyl.

( A particular group of compounds of formula (I) were those compounds shown to be
) 25  highty HSD1 specific. For these compounds of formula (I) one or more of the

following restrictions apply :

@) n represents an integer being 0, 1 or 2;

@) R'andR? each independently represents hydrogen, C;alkyl, NR’R'®; or
R' and R? taken together with the carbon atom with which they are attached

30 form a C; ¢cycloalkyl; and where n is 2, either R! or R* may be absent to form

an unsaturated bond;

@ii) R’ represents a Cs.;zcycloalkyl, preferably cylo-octanyl or a monovalent radical
having one of the following formulae



optionally substituted with C -0al kyl, Cu ialkyloxy, halo or hydroxy; (iv) Q
represents Het( or Are wherein said Het) or Ar 2 are optionally substituted
with one or where possible two or nore substituents selected from hal o,

C, . 4al kyl
one or where possible two, three or nore substituents each independently
sel ected from hydroxycarbonyl, Het2 or NR7Rs, C2-4al kenyl substituted with
one substituent selected from phenyl-C, . 4al kyl - oxycarbonyl or Het5-carbonyl
and C, . (al kyl
substituents
hydr oxycar bonyl ; (v) RS and R6 each i ndependently represent hydrogen or C
1- 4al kyl ;
Cl4al kyl oxycarbonyl; (vii) L represgpts C -alkyl; (viii) Het'. represents a
het erocycl e sel ected from pyridinyl, piperidinyl, thiophenyl, 20

1, 2,3, 4-tetrahydro- qui nohiyl , 3, 4-t gt rahydro-i soqui nolinyl, 2H ben
opyranyl ,
1, 3-benzodi oxol ; (ix) Het2w@ epresemts pywidinyl, pyrrolidinyl or
mor phol i nyl ;

phenyl ,

(vi)

3, 4-

, W) 2088b36yls0xy, hydroxy, NRSR6, 10 C, . 4al kyl oxy segbiohsb62wi t h

substituted with one or where possible two or three
15 sel ected from hal o, Het6, C, .4alkyl oxycarbonyl or

R9 and R10 each independently represent hydrogen or

di hydr o- 2H zop, |, 24-di hydro- 2H benzot hi opyranyl or

(x) Het6 representg norpholinyl; 25 (xi) Arz represents

benzocycl obut eney \henzo | oheptaRyl, benzosuberenyl,

2, 3-di hydr oi ndenyl , 5, 6, 7, etr rona yl , naphtyl or indenyl. WO

2004/ 056745 PCT/ EP2003/ 051©21 -1& A subgreup ol _these highly HSD1 specific
i nhi bitors was shown to have a superi or cell @ activity and consist of

conpounds of fornulae (I) ere| e o] re ef~the following restrictions
apply (i) n represents an ege i ng 1 or 25 (ii) R and R2 each
i ndependent|ly represents h Hfogen mCl4alk or R and R2 taken together

with the carbon atomw th | ey a ttached forma C3- 6cycl oal kyl ; (
and where n is 2, either ybe pb§ent to form an unsaturated bond
(iii1) R3 represents a C64 erably cyl o-octanyl or a

nonoval ent
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(iv)

™)
(i)
(vii)
(viii)

(ix)
®
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ical - 10 ha@|ng on® of the follomnng formulae (a) ro) ca ca
, preferably having the formula (a) or (b) above, wherein said Cgj2cycloalkyl or

monovalent radical may optionally be substituted with one, or where possible
two, three or more substituents selected from the group consisting of C; 4alkyl,
Ci4alkyloxy, halo or hydroxy; preferably having the formula a) above
optionally substituted with C,4alkyl, C;salkyloxy, halo or hydroxy;

Q represents Het' or Ar® wherein said Het' or Ar” are optionally substituted
with one or where possible two or more substituents selected from

halo, Cy4alkyl, C,4alkyloxy, hydroxy, NR’R®,

Cisalkyloxy substituted with one or where possible two, three or more
substituents each independently selected from hydroxycarbonyl, Het” or NR'R?,
C,4alkenyl substituted with one substituent selected from phenyl-Ci.aalkyl-
oxycarbonyl or Het’-carbonyl

and C;4alkyl substituted with one or where possible two or three substituents
selected from halo, Het6, Cj4alkyloxycarbonyl or hydroxycarbonyl;

R’ and R® each independently represent hydrogen or Cy4alkyl;

R’ and R'® each independently represent hydrogen or C,4alkyloxycarbonyl;

L represents C;4alkyl;

Het! represents a heterocycle selected from pyridinyl, piperidinyl, thiophenyl,
1,2,3,4-tetrahydro-quinolinyl, 1,2,3,4-tetrahydro-isoquinolinyl, 2H-
benzopyranyl, 3,4-dihydro-2H-benzopyranyl, 3,4-dihydro-2H-benzothiopyranyl
or 1,3-benzodioxol;

Het? represents pyridinyl, pyrrolidinyl or morpholinyl;

Het® represents morpholinyl;

Ar” represents phenyl, benzocyclobutene, benzocycloheptanyl, benzosuberenyl,
2,3-dihydroindenyl, 5,6,7,8-tetrahydronaphthyl, naphtyl or indenyl.



i~W1) min particular having the formula (a) or (b) above, wherein said

C6. 12cycl oal kyl or nonoval ent radical may optionally be substituted with
one, -or where possible two, three or nore substituents selected fromthe
group conggidongsq@is C | -4al kyl, 15 C, -4al kyl oxy, hal o @aCimgrRo@1951021
preferably having the fornula a) above optionally substituted with C aal kyl,
g 4al kyl oxy, halo or hydroxy; (iv) Qrepresents Het' or Ar2 wherein said
Het' or Ar2 are optionally substituted wth one or where possible two or
nore substituents selected fromhalo, G alkyl, C 4alkyloxy, hydroxy, NR5R6,
20 C, 4al kyl oxy substituted with one or where possible two, three or nore
substituents each i ndependently sel ected from hydroxycarbonyl, Het2 and
NR7R8, C24al kenyl substituted with one Hets-carbonyl and C dal kyl
substituted with one or where possibie two or three substituents 25

sel ected from hal o, Het6, G 4al kyl oxycarbonyl or hydroxycarbonyl; (v) R5 and
R6 each mdép@gmenﬂtyesrablshlegéﬁﬂ siegifie opibitors washawh feyhave a sEpRripr | r epr esent s

€ dal kyl; (oélrblhr acldity aﬁ@@h@ﬁemompaldaebﬁmﬁxyae (B wh&bie 6ieanl nforecontiRy r i di nyl ,

pi peri di nyI W E@ H-benzopyr anyl , 3, 4-di hydro-2H benzopyr anyl
3, 4-di hydro 5 enzotaﬁ)P pé{e % or 1, 3- benzodi oxol ; WD 200411156745

PCT/ EP20 0 @10 B5iepgrsentsaninfege represents pyrrolidinyl or
mor phol i nyl i) (Ri(éndlﬂﬁte&hn@ppeaé@ﬂygpmpﬂmdrpmlCH(M)I drlet 6 represents

mor phol i nyl; (g Andhietta?(emge' @msﬁle BRbRA MRl Wil whlgh tﬁéy&e dached €Pr €SENT S

phenyl, benzocy | obut en nz e ohept. su
5,6,7,8-tetrahy r?al%ﬁcty barlky?r?gpﬁ I“S% lﬁﬁ‘é{ ﬁgsrenﬁo%ler estl ng
conpounds accor @R wjatigted 1nvent| on are those corrpounds of formulae (1)

wher ei n oneGi)r ®Drepresdfntstalty ;Eyrldaliyl preferablytcylb ottamimsr axpgoyaldndrafiicdl n r epresent s

Qn i nt eggr Q%Pgngofq{efgﬂowajgifgm}?ﬂaeand R2 each independently represents _
hydr ogen C, -4a ROR10,. C 4%}1%% or R and R2 taken together with
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, in particular having the formula (a) or (b) above, wherein said Cg.12cycloalkyl
or monovalent radical may optionally be substituted with one, or where possible
two, three or more substituents selected from the group consisting of C; salkyl,
15 C,alkyloxy, halo or hydroxy; preferably having the formula a) above
€,,, ‘ optionally substituted with C;4alkyl, C;4alkyloxy, halo or hydroxy;
' (iv)  Qrepresents Het' or Ar® wherein said Het' or Ar? are optionally substituted
with one or where possible two or more substituents selected from
halo, Cjalkyl, C; salkyloxy, hydroxy, NR°R,
20 Cialkyloxy substituted with one or where possible two, three or more
substituents each independently selected from hydroxycarbonyl, Het® and
NR'RS,
Cyalkenyl substituted with one Het’-carbonyl
and C, salkyl substituted with one or where possible two or three substituents
25 selected from halo, Het®, Ci4alkyloxycarbonyl or hydroxycarbonyl;
() R’ and R® each independently represent hydrogen or Cy4alkyl;
(vi) L represents Calkyl;
(vii) Het' representsa heterocycle selected from pyridinyl, piperidinyl, thiophenyl,
2H-benzopyranyl, 3,4-dihydro-2H-benzopyranyl, 3,4-dihydro-2H- '
30 benzothiopyranyl or 1,3-benzodioxol;



forma C3-6cycl oal kyl; and where nis 2, either R or RZ may be absent to
form 15 an unsaturated bond; (iii) R3 represents a Ce_, 2cycl oal kyl,
preferably selected fromcyl o-octanyl and cycl ohexyl or R3 represents a
nonoval entw¢ aghsesd7shavi ng one of the follow ng fornul aePCaEPEWP/N0$1021 1U) (w)
al) O, LD toy 20 wherein said C6.12cycl oal kyl or nonoval ent radi cal may
optionally be substituted with one, or where possible two, three or nore
substituents selected fromthe group consisting of d-0al kyl, C, -4alkyl oxy,
hal o or hydroxy; in particular having the fornmula (a) or (b) above, wherein
said C6.,2CyC oal kyl or nonoval ent radical nmay optionally be substituted
with one, or where possible 25 two, three or nore substituents selected from
the group consisting of G -al kyl, Cl4al kyl oxy, hal o or hydroxy; preferably
having the forrmula a) above optionaliby substituted with G sal kyl,

C, 4al kyl oxy, hal o or hydroxy; (iv) Q represents C38cycloal kyl, Het' or Are
wher ei n sai @03 HeE yenresgntipirolidigstl or merpholipd; ar e optional |y substituted with
one or wher @)pogkt’dpeestnomerphoipyle 30.substituents sel ected from halo, C,

al kyl, Cldalkyl hiiro, NR5R6, WD 2004/ 056745 PCT/ EP2003/ 051021
-13 ClAal ky{x:gxy%ﬁget%é%ﬁy l\l/wdii%l lf one or where possible two, three or nore
subst i t uent eadft rAIEFEHIYRRY s el ect ed from hydroxycarbonyl, Hee and

NR RB, ahd (¥)4alAdrepresenis phenyl; braizogidldbutne benzoghlohatapyistsnisisebetepd, or t hree hal o

substituents, prsgfed-aRhtydiohdphthiACiBRRE R Yddeny (V) RS and R6 each independently
represent hydrogen, ¢ 4alkyl, or G 4alkyl substituted with phenyl; (vi) L
represents Cl4al kyl; (vii) Het' represents a heterocycle selected from

pyri di nyl, Pireripgrestipe compoupdsiagiortingp the ipvpptiop prefipasocqmpgynds eht s pi peri di nyl ,
pyr rol i di nyformilac@ryHecin ang br mdr® of thx Jolléwing restpictmeaply phenyl , naphtyl or s
i ndenyl 44 A rt inqbﬂrggmggnqy@ge%emqynds of for rryl a (1) are those V\,her e oneg,_
or more of §§e2g Q1 S O AR e . ik iR £t S an i nt eger

salkyloxy; or

R' and R* taken together with the carbon atom with which they are attached

form a C;.¢cycloalkyl; and where n is 2, either R! or R? may be absent to form

15 an unsaturated bond;
(iii) R? represents a Cs.jocycloalkyl, preferably selected from cylo-octanyl and
cyclohexyl or R? represents a monovalent radical having one of the following
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20 wherein said Cs.1zcycloalkyl or monovalent radical may optionally be
substituted with one, or where possible two, three or more substituents selected
from the group consisting of C, salkyl, C,alkyloxy, halo or hydroxy; in
particular having the formula (a) or (b) above, wherein said Cs.15cycloalkyl or
monovalent radical may optionally be substituted with one, or where possible

25 two, three or more substituents selected from the group consisting of C; 4alkyl,
C,4alkyloxy, halo or hydroxy; preferably having the formula a) above
optionally substituted with C,4alkyl, C;4alkyloxy, halo or hydroxy;

(iv)  Qrepresents Csgcycloalkyl, Het' or Ar* wherein said Cs.scycloalkyl, Het! or

Ar? are optionally substituted with one or where possible two or more

30 substituents selected from halo, Cy4alkyl, C,alkyloxy, hydroxy, nitro, NR°R,

formulae



15 (i1) R and R2 each independently represents hydrogen G ., al kyl, NRORILO,
G 4al kyl oxy; or R and R2 taken together with the carbon atom w th which
they are attached forma C3-6¢cycloallyl; and where nis 2, either R or R2
may be ab¥emeoxtosd7é¥ m an unsaturated bond; 20 (iii) R3 PEHER98HIH02
C6-12cycl oal kyl, preferably selected fromcyl o-octanyl and cyclohexyl or R3
represents a nonoval ent radi cal having one of the followwing fornmulae (1)
(u) (0) (w) 6) (k) (t) preferably having the formula (a) above, wherein said
C6_12cyel oal kyl or 25 nonoval ent radical may optionally be substituted with
one, or where possible two, three or nore substituents selected fromthe
group consisting of Cl4al kyl, d 4al kyl oxy, hal o or hydroxy; (iv) R4
represents hydrogen or C 4al kyI (v) Qrepresents Het' or Ar2 wherein said
C3_scyel oal kyl, Het' or’ Art are opti-bhally 30 substituted with one or where
possi ble two or nore substjtuents selected from halo, Claal kyl,

Cldal kyl oxy, hy&r-¥kyloxpsubsipt dNRﬁ’P@&“WW&M%“M@WPW‘E?zoos/(151021 -14
C . nal kyl oxy subsstithantsedchindebendently sslectuld diom hydosyclbenyl, Wst’ atchr ee or nore

substituents eamwnﬁﬂmuﬂé‘ymumﬁuﬁ&iﬁ@i&l@oms&e &kl@f@%coafhmammb Het 2 or

NR7Rs, Caaal ken Stl enyI al kyl - oxycar bonyl and
C - Oal Kyl substl‘i{’u t%e Sv\?rftlﬁra%lﬁé r° fg‘ OSSI ble two or three substituents

5 sel ect®d ® onmR PnﬂIFo eathe'!dGPemi@ﬂYI@@F@MQ&“@@H@%’I{W @x3lAr bonyl or
hydr oxycar bonyl subktititpd WRith gbea;R6 each i ndependently represent hydrogen,
Cl4al kyl , Cliq'l: %Lntséugﬁ}hl tut ed with phenyl; (vii) L repr esent s Cl4al kyl ;
10 (viili ) 1) resent s roc ?‘Joi sel ectfad fro p}/ﬁn 1 t hi ophenyl ,
2H benzopy "‘a‘l)nyIHe EFS?]’fSﬁ)PﬁtF{?q? 5518% piperidiny ophen
, 4- di hydr otvitip lbfehzaptehmtsmpeaml pmph@nysomwmdxol yl; (ix) Het2 represents
, peri diey | (ix) Py Gk prebeity phedyl, dapttflopintdtyl. ; (X) Het6 represents a nonocyclic
het erocycl e selected from piperidinyl or 15 norpholinyl, preferably
nmor phol i nyl ;

A particular group of compounds of formula (I) are those where one or more of the

following restrictions apply :
@ n represents an integer being 0, 1 or 2;
15 (i) R'andR® each independently represents hydrogen Cialkyl, NR’R', C;.
salkyloxy; or

R' and R? taken together with the carbon atom with which they are attached
form a Cs scycloalkyl; and where 1 is 2, either R or R® may be absent to form
an unsaturated bond;

20 (i) R represents a Cg.1ocycloalkyl, preferably selected from cylo-octanyl and
cyclohexyl or R represents a monovalent radical having one of the following
formulae

©

@@@ﬁp

U] ()

QP; @ (k) ®

preferably having the formula (a) above, wherein said Cs.12¢ycloalkyl or
25 monovalent radical may optionally be substituted with one, or where possible
two, three or more substituents selected from the group consisting of C; salkyl,
Csalkyloxy, halo or hydroxy;
(iv)  R*represents hydrogen or C)4alkyl;
() Qrepresents Het' or Ar* wherein said Cs.gcycloalkyl, Het' or Ar” are optionally
30 substituted with one or where possible two or more substituents selected from
halo, C;alkyl, C, salkyloxy, hydroxy, nitro, NR°R®,



(xi) Are represents phenyl, benzocycl obutene, benzocycl oheptanyl,
benzosuberenyl, 2, 3-di hydroi ndenyl, 1, 2-dihydronaphthyl,

5,6,7, 8-tetrahydronapht hyl, naphtyl or indenyl. 20 A preferred group of
corrpounds WwERHIE6749f those conpounds of fornmula (1) whepeirkp2é3@smr1 nore of
the followmng restrictions apply : (i) Qrepresents phenyl, said phenyl
optionally substituted with one or two substituents sel ect ed fromthe hal o,
preferably chloro or fluor, or C, .4alkyloxy +. 25 preferably nethoxy. ;
(it) nis 1; (iii) mis O0; (iv) R and R2 represent C, .aal kyl, preferably
methyl; or R and R2 taken together with the carbon atomw th which they are
attached forma 30 C3-6cycloal kyl, preferably cyclopropyl; (v) R represents
hydrogen; (vi) R3 represents a nonoval ent radical having one of the

foll owi ng formul ae WD 2004/ 056745 PCI4EP2003/051021 -] 5 L (a) (b) (c) (d) -
(v) Iw) "Dla-0) CO (0) 0) (k) t" wherein said nonoval ent radical may
optional ly be séhsliylaxysebsiiiitet wisiheneor wite pessiblp b thideer np or t hr ee

subfstl tglents fﬁlsaﬁtlﬁshtiéaemnh@blmen@aabam‘drommmdjs(ws»bo@ﬁ ffétl rN;kékké! oxly, .
preferably ne V. nmonoval ent radi cal having
5 the formul a (Q? dlken eﬁ%@&% %I‘W%g}%&t% ls'ut ed with one, or where
possi bl e two, ®#h¢E€ Ga E“eél PP%QEé‘ﬁF@Pgsé‘Ib@é‘f"éﬁfthP‘t*ﬁﬂbftﬁ'é?nEjroup consi sti ng
of hal o, scar bonyélectedrﬁtﬁr hady,fm" Kt chetlokyl) Oalkylguyedieongbdry havi ng the fornul a

a) above opti 0”%&:&; ltut ed with hydroxy or Cl4al kyl oxy, preferably
met hoxy. 10 Al t hose ounds o a (A wherein one
ore nore of Vf)he qlrfﬁgeP‘é”gf'ﬁliyé‘fpf%?%ﬁ%%%ﬂ/%dﬁ“? I%{J“ny% resents a

het er ocycl e sel é@hS@@teﬂMihP@ﬂplerl ni dyl, pyrimdinyl, pyrazinyl, piperazinyl,
pyridazi nyl ¢ii) ndakpbsents €Qjalkeiel yl , i ndol i nyl, benzof uranyl, benzot hi ophenyl .
1. 8- naph hY ki M6t rophesGrd PRy oD frod %R i Shbboy, 26 (
benzopyranyl, 3,4-dihydro-2H-benzopyranyl, 3,4-dihydro-2H-benzothiopyranyl
or 1,3-benzodioxolyl,
(ix)  Het’ represents piperidinyl, pyrrolidinyl or morpholinyl;

x) Het® represents a monocyclic heterocycle selected from piperazinyl or
15 morpholinyl, preferably morpholinyl;
(xi)  Ar? represents phenyl, benzocyclobutene, benzocycloheptanyl, benzosuberenyl,
2,3-dihydroindenyl, 1,2-dihydronaphthyl, 5,6,7,8-tetrahydronaphthyl, naphtyl or
indenyl.

20
A preferred group of compounds consists of those compounds of formula (I) wherein
one or more of the following restrictions apply :
(i Q represents phenyl, said phenyl optionally substituted with one or two :
substituents selected from the halo, preferably chloro or fluor, or C;4alkyloxy g_
25 preferably methoxy. ;
(i) nis1;
(iii) m is 0;
(iv) R and R? represent C).4alkyl, preferably methyl; or
R' and R? taken together with the carbon atom with which they are attached form a
30 Cs.¢cycloalkyl, preferably cyclopropyl;
) R’ represents hydrogen;
(vi) R represents a monovalent radical having one of the following formulae



15 pht hal azinyl, or 1, 3-benzodioxolyl; (ii) Qrepresents Hetl or Are wherein
said Het' or Ar 2 are optionally substituted wth one or where possible two
or nore substituents selected fromhalo, C)_ 4alkyl, Cl4al kyl oxy, hydroxy,
NR5R6, Os«f@&dﬁ){/b%)% substituted with one or where possigd©esronsosiériee or
nmore substituents each independently selected from 20 hydr oxycar bonyl, Het2
and NR7R8, and d -0al kyl substituted with one or where possible two or
three hal o substituents; or Q represents phenyl, said phenyl optionally
substituted with one or two substituents selected fromthe halo, preferably
chloro or fluor, or C aal kyl oxy preferably nethoxy; (iii) n represents an
integer being 1 or 2;or nis 1; 25 (iv) mis 0; (v) RL and R2 represent
hydrogen Cl4allyl, NROR10, preferably G 4alkyl, in particular nmethyl; or Rl
and R2 taken together with the carbap.atomw th which they are attached
forma C3.6cycl oal kyl, preferably cyc|opropyl; and where nis 2, either Rl
or RZ 30 nmay be abs to f an umkat ur gt ed d%&i bond (vi) R4
Fepresents hydrogen,; 00 745 | ER /0 -16 (vii) R3
represents a nonoval entgradi calw havi g one of @he fwllow ng fornulae a) (b)
(c) (d) to (r) oa (w_A tol a rei n~said noval ent radi cal may
optionally be substitu & ;%/posa le two or three
substituents sel ected {q)om ha Q, car y@ro 5 or d -0al kyl oxy,

pref erably nethoxy; or presents a CG- yl, preferably
cyl o-octanyl or a nono g%dl calC Yhavi ne of the fol I ow ng formnul ae
rn a-06 (q) (r) (s) coy r(@l n sa d C6-12cycl oal kyl or
nonoval ent radi cal may op igonally be 10 suhsti tgt ed with one, or where
gfnh one or where

possible two or three substituents selected from halo, carbonyl, hydroxy or C;.

EOSSI bl e t wbergimgaidanenovalent é*d'acf;‘}li%aty ioptipapllybe sghstitpte

salkyloxy, preferably methoxy, in particular R® represents a monovalent radical having

5  the formula (a) or (b) above optionally substituted with one, or where possible two,
three or more substituents selected from the group consisting of halo, carbonyl,
hydroxy or C;4alkyloxy; preferably having the formula a) above optionally substituted
with hydroxy or C;4alkyloxy, preferably methoxy.

10 Also of interest are those compounds of formula (I) wherein one ore more of the
following restrictions apply;

@) Het' represents a heterocycle selected from piperinidyl, pyrimidinyl, pyrazinyl,
piperazinyl, pyridazinyl, indolyl, isoindolyl, indolinyl, benzofuranyl,
benzothiophenyl, 1,8-naphthyridinyl, 1,6-naphthyridinyl, quinazolinyl,

15 phthalazinyl, or 1,3-benzodioxolyl;
(i)  Qrepresents Het' or Ar* wherein said Het' or Ar” are optionally substituted
with one or where possible two or more substituents selected from halo, C;.
(* salkyl, C, salkyloxy, hydroxy, NR5R6, C1.4alkyloxy substituted with one or
where possible two, three or more substituents each independently selected from
20 hydroxycarbonyl, Het” and NR'R?, and C) 4alkyl substituted with one or where
possible two or three halo substituents; or Q represents phenyl, said phenyl
optionally substituted with one or two substituents selected from the halo,
preferably chloro or fluor, or Cy4alkyloxy preferably methoxy;
(iii)  nrepresents an integer being 1 or 2;orn is 1;
25 (iv) misQ;
)  R'and R?rrepresent hydrogen Cjalkyl, NR’R'®, preferably C;4alkyl, in
particular methyl; or
R’ and R? taken together with the carbon atom with which they are attached
form a Cs ¢cycloalkyl, preferably cyclopropyl; and where n is 2, either R' or R
30 may be absent to form an unsaturated double bond
(i)  R*represents hydrogen;



fromthe group consisting of d-,alkyl, d-4alkyloxy, halo or hydroxy; or R3
represents a C6-12cycl oal kyl or a nonoval ent radi cal having one of the
following formulae [ ~() ro (c) (") (qg) (r) (q) (n) (k) W15 wherein sai d
C6. 12cyel QadhydsR67480N0val ent radi cal may optionally be pgghpbigssmgs Wi th
one, or where possible two, three or nore substituents selected fromthe
group consisting of G 4al kyl, d -aal kyloxy, halo or hydroxy; preferably R3
represents a nonoval ent radical having one of the following fornulae WO
2004/ 056745 PCT/ EP2003/ 051021 -17.V~ <ca) (b) wherein said nonoval ent

radi cal may optionally be substituted with one or where possible tw or
three substituents selected from hal o, carbonyl, hydroxy or Cl4al kyl oxy,
preferably a substituent selected frombrono, fluoro, chloro, 5 hydroxy or
met hoxy; even nore preferably those ggmpounds wherein the R3 substituent is”
2- adamant yl optlonally substituted wth one, or where possible two or three
subst i t uent &iiselRd Mp&deﬂsrmmvmngmdu@hmnsbfthgfoﬂbwﬁg fophoidgd , Cl 4al kyl oxy,

hal o, oxo, carbonyl ydr o pr ef any a substltuent selected from
brono, fluoro, chloro ydrggg;g Xy; £ (VT E} R5 and R6 each
i ndependently represe ydiroggn or ¢j 4al kyT; and R10 each

i ndependent |y repres hydro en or 4al kyl o ycarbnnyl (x) L represents
Cldal kyl ; (xi) Het' rggﬁgse a he\é cycI /selected fron1pyr|d|nyl

piperidinyl, t hi ophen ben oxol &5 ( Het 2 represents
pyridinyl, pyrrolldlny! nnﬂbholl | ® epresents phenyl,
napbtyl or indenyl. tlc —?éB oun a e those conpounds of
formula (1) wherein |onaI Subst gd 2-a anantyl and wherein Q

represents an optlonallyﬂsubstltuted 20 phenyl, hereinafter referred to as,

t he conpounds ohmﬁmmmmﬂam@hammﬁﬁmmﬁmmRﬁumﬁMybdsmﬁﬁmmd“mhonem: ,{S
where possible two or three substituents selected from halo, carbonyl, hydroxy
5 or Cysalkyloxy, preferably methoxy; or

R represents a Cs.j2¢ycloalkyl, preferably cylo-octanyl or a monovalent radical
having one of the following formulae

WD Ay qwi
adhoo

wherein said Cs.lzcycloalkyl or monovalent radlcal may optionally be
10 substituted with one, or where possible two, three or more substituents selected
from the group consisting of Cj.alkyl, C,.alkyloxy, halo or hydroxy; or
R represents a Cs.12cycloalkyl or a monovalent radical having one of the ;
following formulae %

- A

W

@@@Q

(f) ©

§ & 0 W
W) 0)

®
15 wherein said Cs.1ocycloalkyl or monovalent radical may optionally be
substituted with one, or where possible two, three or more substituents selected
from the group consisting of C,4alkyl, C;4alkyloxy, halo or hydroxy;
preferably R? represents a monovalent radical having one of the following
formulae



O Rl11 P7 the N-oxide forns, the pharmaceutically acceptable addition salts
and the stereochemcally isoneric forns thereof wherein 25 R and R2 each
i ndependently represents hydrogen, C, .4alkyl, NROR10, Ci 4al kyl oxy or

Het 3- O C, va@hdomloss7as ef erably G 4al kyl in particul ar nmet hsdT/ERP2003051821d R2
taken together with the carbon atomw th which they are attached froma
C34cycl oal kyl, in particular cyclopropyl or cyclobutyl; R4 represents

hydr ogen, Cl-4al kyl, C24al kenyl; 30 U represents hydrogen, Cl.4alkyl,

C aal kyl oxy, phenyl, halo, oxo, carbonyl or hydroxy R5 and R6 are each

i ndependently sel ected from hydrogen, Cl. alkyl, G Oal kyloxyC _ 4al kyl, Ch
4al kyl oxycar bonyl , d 4al kyl carbonyl, C, 4al kyl carbonyl substituted with WO
2004/ 056745 PCT/ EP2003/ 1151021 18 one or where possible two or three
substituents each independently sel ett-ed from hal o, Cl4al kyl, and

Cl4dal kyl oxy or R5 and R6 each i endently represent Cl 4al kyl substituted
with phenyl; R7 and R8 are eachQ@gpel y sel ected from hydrogen or
Cldal kyl; 5 R9 and R10 are each pe ntIy sel ected from hydrogen,
G . 4al kyI or Cr- 4al kyl oxycarbon I‘“), R11 aAdR12 are each i ndependent |y

sel ect ed from hyderege#d mepgvalent | gy optiqially besybskiftedwith opgar oxy, nitro,
Het 4, phenyl, phasy b&xi}ﬂe thd drethrisy dubstiyeats budsoyet from myldlcmbysﬂga,rﬂgmy)} NR5R6,

Cl4al kyl oxy SUb% bt Hl%ﬁ @ch)illeent gf}%s stithEE L cRA S nld J’ ﬂQorle‘tho thr ee

substituents ea ecte rom carb nyf, Het2 and
NR7R5, C24al keny¥ %’Wt?é weaveﬁﬂorfpéﬁaa QP e’@B’t G~ f rom phenyl -d _
4al kyl - oxycar bonqblsi;ltue@1S4aild#ay¢nmmn&lbmwshmﬂm}'mtbmananbsmbﬂm5 car bonyl ,
and Cl. 4allyl wb&t:m&wusﬁndm Eblééfé@ﬁ%tﬂ@/%ﬂfuﬁ c&faﬁﬁﬂgbif@lian@l @ three

ubstituents %%xé%%ﬁe?%’ %agt}Oﬁ%C}t gﬁydm ‘{“ agllbgﬁ{)gy;e (%cpe ti mehyl am ne,

m ne, cyano, OX car

hydroxycar bonyl ﬁoﬂé’f"m% Bﬂ“éé’é‘ﬁfoshyérq’iléf”é? bl e sel ect ed from pyridinyl,
pi peri nitdyl (vupyiRF ﬂﬂddl“reydh indepandently reptesenphydegarvdr @kalkybyr i dazi nyl, indol yI

i soi ndol yl, Md@l" {ch [n@ehéhdentlIERERR Y @BReh or ENhRFB A xazol yl ,
i soxazol yl, hi azol ?2:1‘6‘ nzc??hl ophenyfl, Qéét ﬁf olg’h]g%yl}b6 ' Otg napht hyr| di nyl,

1, 6- napht hy#s PR . i soqui nol i nyl
1,2, 3, 4-tet fxahy bI?PSeé?j’éﬁ arh«;rerqwae seleetpehBompyrigiayl, p'qmqwi dhipnkemyl obht hal azi nyl ,
2H benzopyr anyli,3-tdnzbdidkdly dr o- 2H benzopyranyl, 2H benzot hi opyranyl

3, 4-di hydr Otxii) Het? represents pyridinyl, pyrrolidinyl or morpholinyl;
(xiii) Ar” represents phenyl, naphtyl or indenyl.

A particular group of compounds are those compounds of formula (I) wherein R? is
optionally substituted 2-adamantyl and wherein Q represents an optionally substituted

20  phenyl, hereinafter referred to as the compounds of formula (I’)

R12 R’

R‘H
the N-oxide forms, the pharmaceutwally acceptable addition salts and the
stereochemically isomeric forms thereof wherein

25 R'and R? each independently represents hydrogen, C,4alkyl, NR°RY, C,alkyloxy or
Het>-O-C; qalkyl; preferably C).4alkyl in particular methyl; or
R’ and R? taken together with the carbon atom with which they are attached from a
Cs.scycloalkyl, in particular cyclopropyl or cyclobutyl;
R* represents hydrogen, C 14alkyl, Co4alkenyl;

30 U represents hydrogen, Cy4alkyl, C4alkyloxy, phenyl, halo, oxo, carbonyl or hydroxy
R’ and R® are each independently selected from hydrogen, C;.salkyl, Ci4alkyloxyC,-

salkyl, C).salkyloxycarbonyl, Ci4alkylcarbonyl, C;.4alkylcarbonyl substituted with



2H- benzot hi opyranyl or 1, 3-benzodi oxolyl.; Het2 represents a nonocyclic

het erocycl e sel ected from pi peridinyl, pyridinyl, pyridazinyl, pyrimdinyl,
pyrazinyl, piperazinyl, 2Hpyrrolyl, pyrrolyl, 2 25 pyrrolinyl,

3-pyrrol i o 20R¥s@lst di nyl , or mor pholinyl, said Het2 opteicanesbysd3es2ng
substituted with one or V\/nere possi ble two or nore substituents each

I ndependently sel ected from hydroxy, carbonyl, Cl4al kyl or d 4al kyl oxy; ;
Het 3 represents a nonocyclic heterocycle selected from 2H pyranyl,

4H pyranyl, furanyl, tetrahydro-2H pyranyl, pyridinyl, piperidinyl, or
furanyl; 30 Het4 represents a nonocyclic heterocycle selected from
pyridazinyl, pyrimdinyl, pyrrotidinyl, pyrazinyl, piperazinyl, triazolyl,
tetrazolyl or norpholinyl, said Ret4 optionally being substituted with one
or where possible two or nore substitigents each independently selected from-
hydr oxy, carbonyl, Cl4allryl or Cl4al kyl oxy; Het5 represents a nonocyclic
het er ocycl e sebmor atlert pessibleywo afdbreaspbstityopts each @idepehdentlBslepied fromi di nyl |
pyrazinyl, pi pgiad, iy, ahd @qam&ly A RF andSeieshn ifeFen@dtly @pakdny chei ng

subst i t ut ed Wlt Psu?stﬁt rPﬁ SSI ble two or nore substituents each

I ndependent | P?drom roxy, car bonyl 4al kyl or Cl4al kyl oxy;
preferably é‘%p@dﬂézﬁf@rﬁ?@laﬁiePM}YéFlFﬂiﬁﬁowbd@eW@%@?ﬂs PCT/ EP2003/ 051021 - 19
Het 6 reprseseﬁtaﬁdlawmIaﬁmbpeﬁddﬁﬂy elcory Gba hgdbdgeat@dalkylonCpyr i dazi nyl ,

pyrim dinyl, Q;, . , pyrazinyl, p| perazi nyl or norpholinyl, said Het6

. L
optionally 2sub te ere Wo or nore
substi t uent %?@ﬁ‘ %88'%?’% Sglg‘ggjcff 5?ﬂ’ %fﬁf\?‘y?gté T bonyl, Ciaal kyl
or Cl 4al kyl oxyaallﬁ(lorﬁbthydrp?é’pm@Qém splﬁnﬂmhww}',ﬂm eyeredoayle sel ected from
pyridazinyl, pyydrdXyéchibopyl, NRIRJIC,Qdlkyddxy whbstitited @ith ool or wﬁérppésaibieﬂwb or - Q

mor phol i gyl , sal &emﬁsﬁgus g lnﬂd)épegﬁ?énﬂﬂ seleﬁéé(li’ﬁ&dl 58&'5’% 21 8¢t 8 wher e

possi bl e tvvo or mre substituents eac epen from hydr oxy,
carbonyl , Cr4aMNRyE> ralkxlyuRsiiptedyvith OB?EJP sglegipd fEqm, E WCior nor phol i nyl ;
in particul ar mikypbrybdrsopyl, Clalkpomsarbény, mcbcmsarbcmylthtF‘roabonwba@ounds of
formula (I") \A/@?Ja&ylrsu&nﬁteammﬂ@or%eiefp@sSIbfe%b hRgsubffilidnisCt i ons apply; (i)

R and R2 each, |nde t re h dro en C:L4a| I C|4al kyl oxy;
preferably matHJ d%mpr?{eseemé/ﬁo Eal %“51 re’presem ’y Jﬁ/ ey (i) U

represent’s hyd &let"-carhenyh 38%’1%%835’0“3[1 AT hydyoxy %@P’é)fl’ hydr ogen hydr oxy,
fluoro Het' represents a heterocycle selected from pyridinyl, piperinidyl, pyrimidinyl,

pyrazinyl, piperazinyl, pyridazinyl, indolyl, isoindolyl, indolinyl, furanyl,
benzofuranyl, thiazolyl, oxazolyl, isoxazolyl, isothiazolyl, benzothiophenyl,
thiophenyl, 1,8-naphthyridinyl, 1,6-naphthyridinyl, quinolinyl, isoquinolinyl,

20 1,2,3,4-tetrahydro-isoquinolinyl, quinoxalinyl, quinazolinyl, phthalazinyl, 2H-
benzopyranyl, 3,4-dihydro-2H-benzopyranyl, 2H-benzothiopyranyl, 3,4-dihydro-
2H-benzothiopyranyl or 1,3-benzodioxolyl.;

Het” represents a monocyclic heterocycle selected from piperidinyl, pyridinyl,
pyridazinyl, pyrimidinyl, pyrazinyl, piperazinyl, 2ZH-pyrrolyl, pyrrolyl, 2- gt_

25 pyrrolinyl, 3-pyrrolinyl, pyrrolidinyl, or morpholinyl, said Het? optionally being
substituted with one or where possible two or more substituents each
independently selected from hydroxy, carbonyl, C,4alkyl or Ci4alkyloxy;;

Het represents a monocyclic heterocycle selected from 2H-pyranyl, 4H-pyrany],
furanyl, tetrahydro-2H-pyranyl, pyridinyl, piperidinyl, or furanyl;

30  Het* represents a monocyclic heterocycle selected from pyridazinyl, pyrimidinyl,
pyrrolidinyl, pyrazinyl, piperazinyl, triazolyl, tetrazolyl or morpholinyl, said Het*
optionally being substituted with one or where possible two or more substituents
each independently selected from hydroxy, carbonyl, C;alkyl or C;4alkyloxy;

Het® represents a monocyclic heterocycle selected from pyridazinyl, pyrimidinyl,

35 pyrrolidinyl, pyrazinyl, piperazinyl or morpholinyl, said Het’ optionally being
substituted with one or where possible two or more substituents each
independently selected from hydroxy, carbonyl, C;4alkyl or C,alkyloxy;
preferably piperazinyl or morpholinyl;



or chloro; (iv) R5 and R are each i ndependently sel ected from hydrogen,

Cld4at kyl, Cl1_ 4al kyl oxyC 4al kyl , G 4al kyl carbonyl, or G 4al kyl car bonyl

substituted with 20 halo; (v) R7 and R5 represent Crdal kyl, preferably

met hyl ; (wg20038s@ud R72 are each independently sel ect edcPdERROIB/E@IEN,

C 4al kyl, such as in particular methyl or propyl, G 4al kyl oxy, hydroxy,

nitro, Het4, NRS5R6 C dal kyl oxy substituted with one or where possible two

or three substituents 25 each independently sel ected from hydroxycarbonyl,

Het 2, C, 4al kyl or NR7Rs, C2aal kenyl substituted with one substituent

sel ected from phenyl G 4akl oxy- carbonyl, G 4al kyl oxycar bonyl ,

hydr oxycar bonyl or Hets-carbonyl, and Cl4al kyl substituted with one or

where possible two or three substituents independently selected from hal o,

di et hyl am ne, trimethyl am ne, am nel9-Het6, 30 Het 7-carbonyl or

hydr oxycar bonyl ; (vii) Het2 represents piperidinyl, piperazinyl,

pyrrolidi nyHetg’feP’i’ﬁ?Pﬁﬁﬁ(S‘}oP?ﬁYFh,c hetgrogycigselocted fem pywidpdmyl, BTG El bt i t ut ed wi t h

d 4al kyl, i n payblidinyl,ayrazieylipiperazinyl arijorgteliny]l, s@dHetS eptiosally dtingzol yl ; (i x)

Het 5 [_egreslents%bMe‘ah%Jih!oﬂwl)r;wh%é_pG%}ﬁéﬁB@r&&gﬁxﬁrﬁtﬁﬁ%ﬁg%ﬁr' daZIbn%/! Cted with

pyrrolidinyl or, norpholinyl . sai option | substituted wi

carbonyl or CJMIRERY y.selﬁ%dﬂ?&%yg?éﬁﬁgb?;@r&ﬁ%%l 21> - 20 Al'so of

i nt er est 5 ar Hetl tepeseents amwoeayelis heeropystepgleeted fron) pyrReinypirimideyly  t he N-oxi de

forns, th he phia\l;ylﬁamyu,ip@ﬁhihyl, A2 pybd e rdhliyl, isan HebjtbnaAly delf e -

st ereochem ca i [ ' 4.1 epresents hydrogen,

Cl4al kyl , C24a_%uEsélh§ﬁa?ﬁ{h.O§e Q{hg% B%%%eﬁggﬁr?gggﬁhtﬂu ts?%b ky_l , Cl4al kyl oxy,

phenyl ; hal o, 98¢ dﬁrﬁlryﬁf)lngﬁdf[?P‘I}@W‘%)??b?g; gb‘%ﬁ%’b‘ﬁ AV or Are, wherein
aid Het' or Apeferabli pipgredinyhed thorpholit: in patiedar wiotpholowk  or wher e possi bl e nore

zubst"i tygnts selected from hal o, C 4al kyl, Cl4al kyl oxy, 10 hydroxy, nitro,

Het 4, phenyly., BRERMLA N hosSeondbRldtY bPRMERT B Mikrein BN EAERRNY! . NRSRG,

following restrictions apply;

) R' and R? each independently represents hydrogen, C;alkyl, C;salkyloxy;
preferably methyl or methoxy;
15 (i) R*represents hydrogen;
(ili) U represents hydrogen, hydroxy or halo, in particular hydrogen, hydroxy, fluoro
or chloro;
(iv) R’ and R° are each independently selected from hydrogen, C;alkyl, C;.
salkyloxyC, 4alkyl, C; salkylcarbonyl, or C;salkylcarbonyl substituted with
20 halo;
()  R7 and R® represent C; 4alkyl, preferably methyl;
(vi R and R are each independently selected from hydrogen, C;4alkyl, such as
in particular methyl or propyl, C;salkyloxy, hydroxy, nitro, Het®, NRRS,
(ﬂ Cialkyloxy substituted with one or where possible two or three substituents
25 each independently selected from hydroxycarbonyl, Het?, C,_4alkyl or NR'RE,
Ca4alkenyl substituted with one substituent selected from phenylC,; salkyloxy-
carbonyl, Cialkyloxycarbonyl, hydroxycarbonyl or Het’-carbonyl, and
C,4alkyl substituted with one or where possible two or three substituents
independently selected from halo, dimethylamine, trimethylamine, amine, Het®,
30 Het'-carbony] or hydroxycarbonyl;
(vii) Het’ represents piperidinyl, piperazinyl, pyrrolidinyl or morpholinyl, said Het?
optionally being substituted with C,4alkyl, in particular methyl;
(viii) Het"* represents tetrazolyl;
(ix)  Het’ represents morpholinyl;
35 (x)  Het®represents pyridazinyl, pyrrolidinyl or morpholinyl, said Het* optionally
being substituted with carbonyl or C4alkyl.



Cl4al kyl oxy substituted with one or where possible two or three substituents
each independently selected from hydroxycarbonyl, Het2 and NR7R8, and
Cldal kyl substituted with one or where possible two or three substituents
15 i ndepengebiosgeisect ed from hal o or hydroxycarbonyl ; Rorawednsae each
i ndependent|y sel ected from hydrogen, Cl4al kyl, Cl4al kyl oxyd - 4al kyl,

Ci 4al kyl oxycar bonyl , Cl4al kyl car bonyl, C, 4al kyl carbonyl substituted with
one or where possible two or three substituents each i ndependently sel ected
from halo, Cl4al kyl, and Cl4al kyl oxy or R5 and R6 each i ndependently
represent C _ 20 4al kyl substituted with phenyl; R7 and R8 are each

i ndependently sel ected from hydrogen or C, 4alkyl; R9 and RLO are each
|ndependently sel ected from hydrogen, Cl4al kyl or C 4al kyl oxycar bonyl ;
Het' represents a bicyclic heterocyclm-sel ected fromindolyl, isoindolyl,

i ndol i nyl, 25 benzofuranyl, benzothi ophenyl,

1, 8- napht hy rAlsti of tercst B¢ thagsteomyauinds of formukg i dol i ny! |

1,2, 3,4-tetrahydro-qui nolinyl, isodlinolinyl,

1, 2, 3, 4-t et rahydro-i soqui nol nyl , i noxal i nyl, quinazolinyl, phthalazinyl,
2H benzopyr anyl , 3,4-dihydro-éiPﬂ//

benzopyranyl , 2H benzot hi opyr anyl §|3, 4- ydrjo- 2H benzot hi opyranyl or 1, 3-
benzodi oxolyl.; 30 Het 2 represeﬁts nogyad i ¢ heterocycle selected from
pi peri di nyl, pyrldlnyl pyrl 9ziny ; nidinyl pyrazi nyl, piperizinyl,

2H—pyrro|y| rro yrrolinyl, pyrro in rrolidinyl, or

nor phol i nyl F%‘%bﬂf aFPAGEtga é?%@mbEﬂE@FPﬁ% éﬁP th one or where

possi bl e tmmwupdnmmdbsamgnpﬁmmmﬁSw@hwhﬁmnndependentIy sel ected from hydroxy,
Cl4al kyl sor C14a|ky|oxy, WD 20041056745 PCT/ EP2003/ 051021 -21 Het3 pe

represents gz« e y&l ect ed fron12H—pyranyI 4H pyranyl, «_
furanyl, tet%ra %ﬂi&%ﬁlﬂé IFﬁ G gu“%l?/ihyl |per| di n% or furanyl Het 4

represents &J‘i‘?ﬂﬁ-‘iﬁﬁtﬁ Y@éoﬂﬁ%&f%@ éqxé»d’f]@’d’ pple Py pa HYEOXByr i mi di nyl |
pyr ohdi nyl Q pyesats Hyt' or 4o, pdlnamlsmgi[[{edmrﬁﬁramhphomw subsmtdiw‘iﬁtodaeoptl onal Iy

dependet Iy CeC ISt BIE bR B AT b mgﬂ R Kyl oxy: A 6
represent’s car (%’Iqltﬁoiq r%"a“&gp 38%1%7 ﬁfﬁg‘% y PW&?‘@%’W&‘E’% }’fromthe group

consi sting of HBﬂiocyclobutene benzocycl ohept anyl , benzosurbenyl, indenyl,
2, 3- di hydr oi ndealoxybsubstitited-viithlohebryhetrrpagsitle/two of thfbapulﬂistlftyén.ts ¢hth
independently selected from hydroxycarbonyl, Het* and NR'R?, and

C,.4alkyl substituted with one or where possible two or three substituents

15 independently selected from halo or hydroxycarbonyl;

R’ and R® are each independently selected from hydrogen, C; salkyl, C;.alkyloxyC;.
salkyl, C;alkyloxycarbonyl, C,alkylcarbonyl, Ci4alkylcarbonyl substituted with
one or where possible two or three substituents each independently selected from
halo, Cy4alkyl, and C;_salkyloxy or R® and R® each independently represent C,. :

20 salkyl substituted with phenyl; L

R and R® are each independently selected from hydrogen or C;4alkyl;

R® and R'° are each independently selected from hydrogen, C; 4alkyl or C;.

salkyloxycarbonyl;

Het' represents a bicyclic heterocycle selected from indolyl, isoindolyl, indolinyl,

25 benzofuranyl, benzothiophenyl, 1,8-naphthyridinyl, 1,6-naphthyridinyl, quinolinyl,
1,2,3,4-tetrahydro-quinolinyl, isoquinolinyl, 1,2,3,4-tetrahydro-isoquinolinyl,
quinoxalinyl, quinazolinyl, phthalazinyl, 2H-benzopyranyl, 3 4-dihydro-2H-
benzopyranyl, 2H-benzothiopyranyl, 3,4-dihydro-2H-benzothiopyranyl or 1,3-
benzodioxolyl.;

30  Het” represents a monocyclic heterocycle selected from piperidinyl, pyridinyl,
pyridazinyl, pyrimidinyl, pyrazinyl, piperazinyl, 2H-pyrrolyl, pyrrolyl, 2~
pyrrolinyl, 3-pyrrolinyl, pyrrolidinyl, or morpholinyl, said Het” optionally being
substituted with one or where possible two or more substituents each
independently selected from hydroxy, Ci4alkyl or C;_salkyloxy;



A further group of conpounds are those conpounds of forrmula (I") wherein one
or nore of the followng restrictions apply; (i) U represents hydrogen,
hal o or hydroxy; (ii) Qrepresents Het' or Ar2, wherein said Het' or Arz are
optional | waubstdstused 15 with one or where possibl e t WecPEPHDEMAs1021
substituents selected fromhalo, O _ 4alkyl, Cl1 alkyloxy, hydroxy,

Ci 4al kyl oxycar bonyl, C, 4al kyl oxy substituted w th hydroxycarbonyl, and

g 4al kyl substituted with hydroxycarbonyl; (iii) Hetl represents a bicyclic
het erocycl e sel ected from benzot hi ophenyl, 20 qui nolinyl,

1, 2, 3, 4-tetrahydroqui nolinyl, isoquinolinyl, 1,2, 3,4-tetrahydro-

i soqui nolinyl, 2H benzopyranyl, 3, 4-di hydro-2H benzopyranyl, or 2H
benzot hi opyranyl; (iv) Are represents benzocycl obutene, benzocycl ohept anyl,
benzosuberenyl, indenyl, 2,3-dihydroj.ndenyl or 5,6,7,5-tetrahydronaphthyl.
25 The am de compounds of this invention can be prepared by any of several
standard s¥at Iepteseptsprsoeydesetmayirselpctebian Hypymoddtskidoyed in the art of

or gani ¢ chem sfyfahyIdieahyd6-SHjyRad, ijelamyln 5@1&5@1 brifuranyiint r oducti on to organic

chemi stry" gLag tm'%{s%;ongcy&c te{h'sgcaes%ggf AR BHRLEN no Qo The.

second edition epref\?e I n general, the
ani des can be PFEpdn Yfaﬁ'Pﬂu@PFWh@éW@a 993%Hetnemoe%bmmgc addi ti on
bet ween the apbainnédatith oneorbehiese possitdective ominbrh sublstiuents@ndheidqpentianttyy ani ne

(schene 1), orse%@dgoﬂgfdr@@pgygoh}q @gﬁ@lblt@l hiRflodyeact i on wherein the
appropriate am ne rteactJtO ﬁ\n gl e cor reﬁ 8’9%?#“3@ a%o hal i de (schene
2), 35 anhydf "GR8 EEPEFC ¥ °§?‘é°|nﬁmfnﬁ &9 BRSSP en coupling the
acids to the a¢posiging Oéhem@“’@%h@é%ﬁb’d@hmtpwl regrzeeishsaylt isdentich3as
car bonyl di i m d@EkgkdndefsDI5)6,7,8teGatgti@ydhehe nyphest. bodi i m de (DCC) or

- et hyl -3~ (3" WD 2004/ 056745 PCT/ EP2003/ 051021 - 22
di net hylam no ropyl ) carbodiim de hydrochloride (EDC I) are used in the

presence or A BFEW fromRryRds (AT eropuRds Bf St)ywherei Qg Akr al , addi ng of
t he carboxyl i c amdrelsf thedblldwimgredtctipislabply;t o t he am nes of formul a (I ) under

base- cat al y(i)ad I‘@@ﬁ&geﬁt@hﬁﬁ)@dhthhlglaﬁh dfkgul ts in the formation of the am ne

salt which Itﬁo &S&‘gel}ts f H%\Af\lslltgﬁints%d&%fa %r ;?lﬁ tmq ﬁﬂcﬁla]ly fgs%‘?u%éd To force the

equi librium i dehydr ogenati ng
agent suéh as carhoas PrﬁYhG@§°szbb“rtWéR%1‘ﬁ?IF & S@@nﬁﬁﬂe%ﬂélﬁoaﬂ@ %fded to the
reacti on m xt ur ealkkyl, Ci4alkyloxy, hydroxy, C;4alkyloxycarbonyl,

Cisalkyloxy substituted with hydroxycarbonyl, and
Ci4alkyl substituted with hydroxycarbonyl;
(i)  Het' represents a bicyclic heterocycle selected from benzothiophenyl,
20 quinoliny}, 1,2,3,4-tetrahydroquinolinyl, isoquinolinyl, 1,2,3,4-tetrahydro-
isoquinolinyl, 2H-benzopyranyl, 3,4-dihydro-2H-benzopyranyl, or 2H-

‘I—l

benzothiopyranyl;
(iv)  Ar’ represents benzocyclobutene, benzocycloheptanyl, benzosuberenyl, indenyl,
(ﬁ__ 2,3-dihydroindenyl or 5,6,7,8-tetrahydronaphthyl.
25

The amide compounds of this invention can be prepared by any of several standard
synthetic processes commonly used by those skilled in the art of organic chemistry and
described for instance in; “Introduction to organic chemistry” Streitweiser and

30  Heathcock — Macmillan Publishing Co., Inc. — second edition - New York — Section
24.7 (partA) p 753-756. In general, the amides can be prepared through a base-
catalyzed nucleophilic addition between the appropriate carboxylic acid with the
corresponding amine (scheme 1), or via a nucleophilic substitution reaction wherein the
appropriate amine reacts with either the corresponding acyl halide (scheme 2),

35  anhydride or ester, to yield the required amide.

When coupling the acids to the amines, standard chemical coupling reagents such as
carbonyldiimidazole (CDI), 1.3-dicyclohexylcarbodiimide (DCC) or 1-ethyl-3-(3’-



Schene | R .. O-coupling reagent OR + -- Q Q~(L)m3 'I", OHH R RZ
N(\m R RARAR3I (m In an alternative enbodi nent the carboxylic acids
or converted into the corresponding 10 acyl halides by reaction with, for

exarrpl e, égh% %” ﬁﬂLori de or oxalyl chloride. Subsequent pyrsghehdsihri hal i de
s ad PEERE ani ne of formula (11) to yield the amde of fornula (1)

u5| ng art known reaction procedures such as the Schotten- Baumann nethod. O
Scheme 2 +R~ QOH R2 SOC12 / Q1 RL O Rl (1) 1120 Q+ HNC mR3 Q d
NaOH R4 R2 /IN())a, 2 R(H R4 R3 (V) 15 The carboxylic acids of fornula
(1) and the amnes of fornula (Il1) are readily available, or may be
prepared using nethods that are well known in the art. Many WO 2004/ 056745
PCT/ EP2003/ 051021 -23 conpounds are commercially avail able, for exanple,
from Al drich Chem cals, or when the,gonpounds are not commercially
avai l abl e, they may be readily prepared from

dimethylaminopropyl)carbodiimide hydrochloride (EDCI) are used in the presence or

absence of hydroxybenzotrialzole (HOBt). In general, adding of the carboxylic acids

of formula (I1I) to the amines of formula (II) under base-catalyzed reaction conditions

results in the formation of the amine salt which is in equilibrium with its weak acid and

5 base. To force the equilibrium to the formation of the amide of formula (I), a
dehydrogenating agent such as carbodiimides, for example DCC and CDI are added to

the reaction mixture.
Scheme 1

R
o coupling reagent 0
R' + > q l //
Q L)
/ m\ 3
h “OH H'i' R R N—)n
R2 R R 3
D a

In an alternative embodiment the carboxylic acids or converted into the corresponding

10 acyl halides by reaction with, for example, thionyl chloride or oxalyl chloride.
Subsequently said acyl halide (V) is added to the amine of formula (II) to yield the
amide of formula (I) using art known reaction procedures such as the Schotten-

Baumann method.
(o} Scheme 2
R1
Q
n OH
R2 -
(Im)
SOCHL, /
. § T 0
R (L) H,0
Q + HT/ \R3 > Q l //
NaOH
T g R N—(Ln
2
R @ R R
\%2]

15

The carboxylic acids of formula (IIT) and the amines of formula (II) are readily
available, or may be prepared using methods that are well known in the art. Many



avai l abl e precursors using straightforward transformati ons that are well
known in the art. 5 For exanple the carboxylic acids are nost often
prepared by hydrolysis of nitriles (schenme 3), carbonation of

or ganonet d rey/6aEOUNds or oxi dation of primary al coholeCT/ER0GEIE82Yydes, see
for instance in; "lIntroduction to organic chem stry" Streitwei ser and

Heat hcock - Macm || an Publishing Co., Inc. - second edition - New York -
Section io 19.6 p 509-511. In particular the carboxylic acids of formula
(I'11) are prepared from the corresponding (hetero)aryl acetonitriles (V)
by conversion to the dial kyl or spiroal kyl derivative (VII) using e.g.,

sodi um hexanet hyl di si |l azane and nethyl iodide or dibronobutane (see e.g.,
Trivedi et al, J. Med. Chem 1993, 36, 3300), followed by hydrolysis under
acidic or basic conditions to the de¥red carboxylic acid 111. 15
Appropriate acids and bases in the hydrolysis are for exanple H2S04 and KOH.
The hydr ol SpsiPeundeae eqmspercially atylable forearanie, ipmpfdined Chergicals iopybesi cr owave -
heating. Mashy coddpotiddeard béticohmercially dvailablel they y) beacadile propuesddiond | y avai | abl e, or
when they algfp rec@ry&g l.lnsﬁng s&aléﬁeﬁmmm%rdaa@ﬂ'tﬁaympmﬂmuf]{hgm avai | abl e
(hetero)ary -nethyl derivatives (X) under art known conditions, for exanple
by br oni nat bn using N-bronmo 20 succinam de (NBS) followed by substltutlon
of brom fie by CN using, for exanple KCN. Schenme 3 1. KOH OH EIOH H20 ' ~%

Nal | NI DS r efdriéxaniple thidcarboryliblactds adahosRbficRPrepirdd Byhydlykis oMitrles KCN Br NBS Q. /
N E (X) ( %Zhem)zgago%/ng%ﬁ Zéégﬁ%étﬁfg 90 0911%} glzc;lxjdation of primary alcohols
or aldehydes, see for instance in; “Introduction to organic chemistry” Streitweiser and
N Heathcock — Macmillan Publishing Co., Inc. — second edition - New York — Section
(__ S 100 196 p 509-511. In particular the carboxylic acids of formula (II) are prepared from
the corresponding (hetero)aryl acetonitriles (VI) by conversion to the dialkyl or
spiroalkyl derivative (VII) using e.g., sodium hexamethyldisilazane and methyl iodide
or dibromobutane (see e.g., Trivedi et al, J. Med. Chem. 1993, 36, 3300), followed by
hydrolysis under acidic or basic conditions to the desired carboxylic acid TIT.
15  Appropriate acids and bases in the hydrolysis are for example H;S04 and KOH. The
hydrolysis reaction can be conveniently performed using microwave heating.
Many of the nitriles of formula (VI) are commercially available, or when they are not
available they may be readily prepared from available (hetero)aryl-methyl derivatives
(X) under art known conditions, for example by bromination using N-bromo-
20  succinamide (NBS) followed by substitution of bromine by CN using, for example

KCN.
Scheme 3
" 1. KOH OH
f‘?‘ EtOW/H20
NaHMDS reflux o
Q\\v//§§3 ——  Q ;§> — o
N RX N 2.HCI
Ry Ry
Ry R
v I ()
KCN
q NBS a
B
\/ r ———— AN

XI) X)



-24 In many cases the carboxylic acids wherein Q represents a
bronmo-substituted aryl (I111- A were further nodified according to reaction
schenme 4. In a first step the brono substituent was nodified using the Heck
reaction \%%Q Gyl kc esters, amdes or acrylonitrile tec@hipabg3osfapounds
of formula PW Fiéducti on of double bond and 5 functional groups yielded
substituted am nes of fornmula (XIV). Schenme 4 /~. R3 Br Ki "~ HH
Reduction Rl Heck reaction RL O (1QA VCH R4 R3 Reduction R\ H- \ H
RlL Ocr Alkylation R1 (XM (W) 10 For those conpounds of forrmula (1) where
Q represents carbocyclic radicals containing two rings, the appropriate

bi cyclic carboxylic acids of forrmula (111-B) were synthesised, for exanple,
by addition of trinethylsilylcyanide to correspondi ng ketones (XV) 15

foll owed by acidic or basic hydrol ysig. of nitrile conpounds (XVl) using
standard conditions. Ketones, which were not available, were synthesised by
i nt ranol ecullmanycyses ths airbedglicdcids ohereis QaBsiesants abroghs-sibithied )ry[ @Be schene 5).
VO 2004/ 056 143 oRGHERAARRLADMAE o eAioP S n airdkiefAnSbibfe3) 3 (CH 3) 38 OV

I RR- X ~ A . . . . . .
substituent was modified using the Heck reaction with acrylic esters, amides or

acrylonitrile to obtain compounds of formula (XII). Reduction of double bond and
5  functional groups yielded substituted amines of formula (XIV).

Scheme 4
R3\ A
Br /\Rii RIS {*,Q
H - H Reduction i
—————
R1 Heck reaction R1
O (o]
(TI-A) (Xm
R4 \
R3 N
G Reduction RS
— H
R1 o _or Alkylation R1
(8]
o oav)
10
For those compounds of formula (I) where Q represents carbocyclic radicals containing L

two rings, the appropriate bicyclic carboxylic acids of formula (III-B) were synthesised,
for example, by addition of trimethylsilylcyanide to corresponding ketones (XV)

15 followed by acidic or basic hydrolysis of nitrile compounds (XVI) using standard
conditions. Ketones, which were not available, were synthesised by intramolecular
cyclisation of corresponding acids (XVIIT) (see scheme 5).



C', Hydrolysis Cyclisation Oon O10H X X n OHB) The amnes of fornula
(I'l') are generally prepared using art known techni ques, see for 5 instance
in;, "Introduction to organic chem stry" Streitwei ser and Heat hcock-

Macni | | anwudbi/ederasg Co., Inc. - second edition - New YRGR/EP288051h 24.6 p
742- 753, and conprise synthesis through indirect alkylation of the
appropriate (hetero)aryl halides in particular by the Gabriel synthesis,

t hrough reduction of the corresponding nitro or nitrille conmpounds, through
reductive am nation uging-for exanple the to Eschweiler-C arke reaction and
in particular through the reduction of oxines (IX) which my be prepared
from al dehydes or ketones (VIIIl) by reaction with hydroxylam ne (schene 6).
In this latter case the oxinmes are reduced by |ithium alum nium hydride or
catal ytic hydrogenati on using an app2®priate catal ysator such as Raney

Ni ckel , said reduction being perforned in an inert anhydrous sol vent such as
15 ether or tetrahydrofuran (THF).SHén911-t/056745 PCT/ EP2003/051021 26
Schene 6 0 R HON R3 H2N Li AlHa \ iR H H2NOHTHE Q_LﬁyéﬁJﬂ H (V19) Itt)
(U Further exanples foff the synthesis of conpounds of Torfula (1) using
anyone of the ab i provided in the

experimental parfl herdinaftler. C8:¥re nedessar esired, any one or
nore of the fof mnﬂg,furt @Q steps in aﬁy brq/p na h? performed :
X X
XVl
xv)
( ) Hydrolysis
- Cyclisation

0
= oH
L
RO\)J)/H\
AN e
XV

The amines of formula (I} are generally prepared using art known techniques, see for
5  instance in; “Introduction to organic chemistry” Streitweiser and Heathcock —
( o Macmillan Publishing Co., Inc. — second edition - New York — Section 24.6 p 742-
~ 753, and comprise synthesis through indirect alkylation of the appropriate (hetero)aryl
halides in particular by the Gabriel synthesis, through reduction of the corresponding

(-B)

nitro or nitrille compounds, through reductive amination using for example the
10  Eschweiler-Clarke reaction and in particular through the reduction of oximes (IX)
which may be prepared from aldehydes or ketones (VII) by reaction with
hydroxylamine (scheme 6). In this latter case the oximes are reduced by lithium
aluminium hydride or catalytic hydrogenation using an appropriate catalysator such as
Raney Nickel, said reduction being performed in an inert anhydrous solvent such as
15  ether or tetrahydrofuran (THF).



(i) renoving any remaining protecting group(s); 10 (ii) converting a
conpound of fornula (1) or a protected formthereof into a further conpound
of formula (1) or a protected formthereof; (iii) converting a conpound of
formul a (Wo Sos@s@ipt ected formthereof into a N oxide, BCT/ERI3/031021
guaternary am ne or a solvate of a conpound of forrmula (I) or a protected
formthereof; 15 (iv) converting a NNoxide, a salt, a quaternary am ne or a
sol vate of a conmpound of formula (1) or a protected formthereof into a
conmpound of forrmula (I) or a protected formthereof; (v) converting a
N-oxide, a salt, a quaternary am ne or a solvate of a conmpound of fornula
(1) or a protected formthereof into another N-oxide, a pharmaceutically 20
acceptabl e addition salt a quaternary am ne or a solvate of a compound of
formula (1) or a protected formthet&of; (vi) where the conpound of formula’
(I') is obtained as a m xture of (R)gaRds (S) enantioners resolving the

m xture to obtain the desired enantioner; (vii) where the conpounds of
formula (1) wherein Q consists of bronop-substituted 25 carbocyclic radicals
contai ning one or tyo ripgs, varhows canver si ons;@re possible, see for
exanpl e schene 7 co rsing; a) alk ti ontigiB4 ng f\gﬁ/ xanpl e, al kyli odi de b)
conversion to an am ne usi %%A)?uchwal d reacfjon «c) laryl ation using
Heck-reaction condititons 30° al kyHati on usi ng Hegk reaction conditions e)
conversion to nitriteting for exanpgke, potassiuncyggi de and possible
further conversion of the thus obtained nitrile to an am ne that can be

al kyl ated or acyl ated under art known conditions. WO 2004/ 056745

PCT/ EP2003/10sth¢y 23amples for Geetrmtbesip oRepuipourds of formula Eyusjng anyopg @the N'y~\, N U R2
"~ U R X dbové enfibell WinthefigigtBods,aré provided in the experimental part hereinafier.

o

5 LW
Where necessary or desired, any one or more of the following further steps in any order
may be performed :

() removing any remaining protecting group(s);

10  (ii) converting a compound of formula (I) or a protected form thereof into a further
compound of formula (I) or a protected form thereof;

(iii) converting a compound of formula (I) or a protected form thereof into a N-oxide, a
salt, a quaternary amine or a solvate of a compound of formula (I) or a protected
form thereof;

15  (iv) converting a N-oxide, a salt, a quaternary amine or a solvate of a compound of
formula (I) or a protected form thereof into a compound of formula () or a protected
form thereof;

(v) converting a N-oxide, a salt, a quaternary amine or a solvate of a compound of :
formula (I) or a protected form thereof into another N-oxide, a phammaceutically «

20 acceptable addition salt a quaternary amine or a solvate of a compound of formula
(D) or a protected form thereof;

(vi) where the compound of formula (I) is obtained as a mixture of (R) and (S)
enantiomers resolving the mixture to obtain the desired enantiomer;

(vii) where the compounds of formula (I) wherein Q consists of bromo-substituted

25 carbocyclic radicals containing one or two rings, various conversions are possible,
see for example scheme 7 comprising;

a) alkylation using for example, alkyliodide
b) conversion to an amine using Buchwald reaction
c) arylation using Heck-reaction conditions

30 d) alkylation using Heck reaction conditions
€) conversion to nifrile using for example, potassiumcyanide and possible further

conversion of the thus obtained nitrile to an amine that can be alkylated or
acylated under art known conditions.



R R ) Buchwald reaction Alkylatlon RI R ar Hn=0, 1 or 2 \ N - N O
or Sp-O01 20r gz OUp=0, or3 / ")p R X Heck reaction Heck reaction R
Het H7~\ RZU R Xt')e OHR NCNw j UR XR Rs H \ N Reduction
R~U R X Q@R@(B’L HpN " AN RS=aster (')p R20 U R=aci d geiriemoi@omt i on X

—NRRRVE) aIkyIatonO()pR‘OtII'U acylatio X R It will be
appremated by those skilled in the art that in the processes descri bed
above

- -27-
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It will be appreciated by those skilled in the art that in the processes described above
5  the functional groups of intermediate compounds may need to be blocked by protecting

groups.

Functional groups which it is desirable to protect include hydroxy, amino and
carboxyhic acid. Suitable protecting groups for hydroxy include trialkylsilyl groups

10 (e.g. tert-butyldimethylsilyl, tert-butyldiphenylsilyl or trimethylsilyl), benzyl and
tetrahydropyranyl. Suitable protecting groups for amino include tert-butyloxycarbonyl



5 the functional groups of internediate conpounds may need to be bl ocked by
protecting groups. Functional groups which it is desirable to protect

i nclude hydroxy, amino and carboxylic acid. Suitable protecting groups for
hydr oXy | RgbYsR/dsEHa! Kyl silyl groups 10 (e.g. tert-butylpgirmpbduglsiozy! .
tert-butyldiphenylsilyl or trinmethylsilyl), benzyl and tetrahydropyranyl.
Suitable protecting groups for am no include tert-butyl oxycarbonyl WO

2004/ 056745 PCT/ EP2003/ 051021 28 or benzyl oxycarbonyl. Suitable protecting
groups for carboxylic acid include C(I.6)al kyl or benzyl esters. The
protection and deprotection of fumctional groupssnmay take place before or
after a 5 reaction step. The use of protecting groups is fully described in
"Protective Goups in Organic Chemstry', edited by J WF MOrn e, Plenum
Press (1973), and Protective G oupsa2gn Oganic Synthesis' 2d edition, T W -~
Geene & P GMWtz, Wley Interscience (1991). 10 Additionally, the

N-at ons i n odrpzyloxgeutohylf Suitablé profeéting ganpsier cagtokylicatid dhclwde Gg.pallksknown et hods
usi ng CH3- 1 of fanAy1 S4rd abl e sol vent such as, for exanple 2-propanone,

t et rahydrof uran  or di nethyl formam de. 15 The conpounds of fornmula (1), can
al so be converted into each other follow ng art- known procedures of

functi onal &heompteetion pagk dspreigetion of fnctinpgl efpuponey takelinss eforgprafienant | oned

her ei nabovereachide stepmpounds of forrmula (1), may al so be converted to the
correspondi ng N-oxide 20 forms fol l owi ng art-known procedures for
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formul a (1) Chdmisiry3-egitediby ¥ VOF MsRavey Plondof Buessl () 9 h zid ‘Prdteativediroups ith an

appropri at eoflagio Siitheais’ 1"N&it@a T W Gredne ) Bl M ARitd, Bfikey BltePscieh@(EBN). C per oxi des -
conprise, for exanple, hydrogen peroxide, alkali nmetal or earth alkaline \Q
net al per oxi des e.g. _k 25 sodi um peroxi de, potassium peroxi de; appropriate
or gani ¢ pertH%diippall Xﬁ&?%@?ﬁ’ﬁ?‘%@“@éﬁ“&@f"&&‘iﬂﬂ@%aﬂ(t)ﬁmﬁg‘ya by & anpl e,

benzenecar biopenmethods wg CHa4 ihabuitaldeliadvent suthed, fohaxampla 2-peopbopgr oxoi ¢ aci d,
e.g. 3-chl ogphgienaGRiRRAYAWeaCi d, peroxoal kanoic acids, e.g.
peroxoacetic acid, alkyl hydroperoxides, e.g. t-butyl hydroperoxide. Suitable
solvents are, for exanple, water, |ower alkanols . ethanol and the Ilike,
hydro 385 caFissampoundyef foramladhesan fleq hspaaverted igto ezchwéheaﬁ%awéyg ¥kl ogenat ed

hydr ocar bonmowe pgpcedutts ohfundtioms tloepieansfamehtion aftwhichsomé examples &l vents. Pure

st er eochem galidoYediSRiEHdvEe fOorns of the conpounds of formula (1), may be

The compounds of formula (I), may also be converted to the corresponding N-oxide
20  forms following art-known procedures for converting a trivalent nifrogen into its
N-oxide form. Said N-oxidation reaction may generally be carried out by reacting the
starting material of formula (¥) with 3-phenyl-2-(phenylsulfonyl)oxaziridine or with an
appropriate organic or inorgauic peroxide. Appropriate inorganic peroxides comprise, i
for example, hydrogen peroxide, alkali metal or earth alkaline metal peroxides, e.g. 'L
25  sodium peroxide, potassium peroxide; appropriate organic peroxides may comprise
peroxy acids such as, for example, benzenecarboperoxoic acid or halo substituted
benzenecarboperoxoic acid, e.g. 3-chlorobenzenecarboperoxoic acid, peroxoalkanoic
acids, e.g. peroxoacetic acid, alkylhydroperoxides, e.g. t-butyl hydroperoxide. Suitable
solvents are, for example, water, lower alkanols, e.g. ethanol and the like, hydro-
30 carbons, e.g. toluene, ketones, e.g. 2-butanone, halogenated hydrocarbons, e.g.
dichloromethane, and mixtures of such solvents.

Pure stereochemically isomeric forms of the compounds of formula (), may be
obtained by the application of art-known procedures. Diastereomers may be separated

35 by physical methods such as selective crystallization and chromatographic techniques,
e.g. counter-current distribution, liquid chromatography and the like.



obtained by the application of art-known procedures. D astereoners nmay be
separated 35 by physical nethods such as selective crystallization and
chromat ographi ¢ techni ques, e.g. counter-current distribution, liquid
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t he conpounds of fornmula (1), and sonme of the internediates in the present
i nvention may contain an asymmetric carbon atom Pure stereochemcally
isoneric forms of said conmpounds and said internedi ates can be obtai ned by
the application of art-known procedures. For exanple, diastereoisoners can
be separated by physical 5 nethods such as selective crystallization or
chromat ographi ¢ techni ques, e.g. counter current distribution, liquid
chromat ography and the |i ke nmethods. Enantiomers can be obtained from
yacem c mxtures by first converting2said racemc mxtures with suitable
resol ving agents such as, for exanple, chiral acids, to m xtures of

di ast er eonedeme of ietcgmpounds of §pula ()i 9nd somerof thi jntdrmedidtes ishppreseri ng sai d

m xt ur es of intin@6d B5LORBINI 8 afalnleticRlrbdDateR NG AeEockmicdliPisom¥Tpl €, sel ective
crystal i 2akf:0Qfia COLOTRL B4 A Gk BEONNE Sinc o e bl 61T Ot 00T aphy
and the |ike netho S; an rnally converting sal eparated di astereoneric
salts or coffpbismaonciverst By cxamnle digtierenisomens Saheisensrsted by plysigal

st er eochem methddg suchapmldctvefcgystaBizatioy oadhsanabgraplit &chmipies, e.gnotthe pur e

SE er te_oc hem flﬁlebt)ﬁlistdbﬁ%ﬁ‘?ﬁq\ﬁd Jgﬂ{:ﬂ”ﬁ'ﬁ)gﬁfhhytiﬁﬁ gﬁ!@iﬁé RBhéAL Endnﬂ&n?c'i{@_ﬁg bates and
starting mater.ial_s rovide a e i ntervening reacti. occur

st er eospeci ?li%éléﬁalfﬂﬁ’%nr Y| ’{’%‘truﬁe%p %/15 °ﬁ‘é¥?ﬁb“# S%ﬁafag%%'%%@??fdw ﬁlﬁg%g’%anti oneric
forms of thesdurgrzerisigcihes, fof erapplecchraliacigdh ¢p mintuess pbdisstereemertiqsghy ves | qui d
chr omat ogr agttympéunds) ted pigsicaly sépagtihgbaidahikiarBoflipserbyeritshlagra chiral
€tationapy phaseas 5@ fcﬁeﬂigié, Gdilcfife DfsRlRaRh oFQRRHRIBhL fchdifuey, Medi ates for

t he conpounds _of,. t he present nvention consi st o he syn a%a anti-isoner
1- hydr oxy- 4%&HING SHARART f"“%themferﬂeétf(ﬂ%a? %%‘@Hews?*aéepéﬂ? hesis of those
conpounds odliaseseomeriaisaltd yr opmpouadsigto theeprrespending epantiompars. dhiel | y substitut ed

ﬁ- 3damalnt Y| sterédehdnibanigl sy Aol nitg ANE bR sB ARG ﬁioﬁlltg@ws_@dréoyheaﬁ@pﬁr ed b}y o
ydr oxyl at i - £ Qr ing. re of nitric
and sul phur ?@n%iféuf &ﬂ%ﬁ?@%ﬁﬂ%ﬁuﬁe&&%&%%ﬁ%%ﬁw&lgggﬂaﬁ% 810; Zhunal
O gani cHEekBiereRngfepcipasseursisiespecinggfly. -~ H  HNO, / H2SO4 HIO HOga, ... + HO

An alternative manner of separating the enantiomeric forms of the compounds of
formula (I) and intermediates involves liquid chromatography, in particular liquid
chromatography using a chiral stationary phase.

A particular group of enantiomeric intermediates for the compounds of the present
invention consist of the syn and anti-isomer 1-hydroxy-4-aminoadamantane, an
intermediate used in the synthesis of those compounds of formula (I) where R?

Qv ' represents an optionally substituted 2-adamantyl.

25

1-hydroxy-4-aminoadamantane is generally prepared by hydroxylation of 2-
aminoadamantane, for example, using a mixture of nitric and sulphuric acid (Khimiko
Farmatsevticheskii Zhurnal 1986, 20, 810; Zhurnal Organichsekoi Khimii 1976, 2369).

NH, NH, NH,

HNO, /H,50, 1/10

30 anti syn

The reaction gives two stereomers of 1-hydroxy-4-aminoadamantane in ratio 3:1 to 1:1

in favour of syn-isomer. As it was found that the anti-isomers have an improved

HSD1-inhibitory activity, it would be desirable to have a synthesis method that gives a
35  better selectivity in favour of the anti-iSomer.



30 anti syn The reaction gives two stereoners of

1- hydr oxy-4-am noadamantane in ratio 3:1 to 1:1 in favour of syn-isoner. As
it was found that the anti-isomers have an inproved HSD1-inhibitory
activity, &b hRusehsge desirable to have a synthesis met hedrigpabos@smes a 35
better select|V|ty In favour of the anti-isoner. W 20041056715

PCTI EP20031051021 -30 Alternatively 1-hydroxy-4-am noadanant ane can be
obtained fromthe corresponding ketone after reductive amnation, i.e. the
cyclic ketone can be converted to the amne via an imne of oxine formation
and consecutive reduction of double binding. The 5 reduction can be done
using lithium alum nium hydri de, Raney-nickel or noble netals Iike
pal | adi um plati num ruthenium or rhodi um supported on carbon. Reductive

am nation using borohydrides is a onggstep alternative (well know nethod
descri bed for exanple in Advanced of organic chem stry from March 2003).
The selectivity of the reduction depends on the structure of substrate

(ketone) anﬁltérhﬁwb'@qqx &t%&fa‘!l-)(ﬁﬂmadllganan}! ?zﬂl ﬂe%@tafn@&ﬁoﬁ hﬁrcoﬁeigﬁ'onﬁiﬂg i soners of
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are 15 sepa %rﬂgﬁ r?urlﬁe%ﬁ%rﬁe Imﬂl—éﬁw}(@{%néa&o rlggucuLeO reduce the

synt hesi s cost’s rove i-1somers it would be
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a Obj ect of etalmplepinr ddwentediofiorgaid abemibtey foonoMackh 26033.0Thet seloctivitpof thhe bove
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I-hydrog - 4- am noadamant ane sai d nethod conprising the reducti ve anlnatlon\
of 5-hydroxy-adamant an-2-one with L(-)-1-pbenyl - ethylanlne by catal ysis

usi ng for e'%@gmthe factthitdhe trpisomerpof i drazy-4aminpadamantancabiaingd after The sel ectivity
af f or ded wagddtiod of axidhesot @fi¢r rafuctive tuhinstioarveithrmimonidfage mbdesctaldelini soners are
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Schene 85 (sepgrable using chromatography. However, in order to reduce the synthesis costs and

to improve the yield of the anti-isomers it would be desirable to depart from the
enatiomeric pure intermediates instead.

It is a object of the present invention to provide a solution for the bove mentioned
20  problem, consisting of a method to prepare 1-hydroxy-4-aminoadamantane said method

comprising the reductive amination of 5-hydroxy-adamantan-2-one with L(-)-1-phenyl-

ethylamine by catalysis using for example ruthenium supported on carbon (Scheme 8).

The selectivity afforded was 3: 1 in favour of anti-stereomer. The obtained isomers are

easy to separate and subsequent debenzylation of anti 4-(1-Phenyl-ethylamino)- (
25  adamantan-1-ol gives pure anti—1-hydroxy-4-aminoadamatane.



+ AON C-B\ HO,... AOInT / RAC (XVIB-A) 3:1 (XViU.B) CmPNC Pd/C H,
fl, AQp,., AOX (n-A))~/~/ 5 In particular 1-hydroxy-4-am noadamantane was
prepared of, a) 4-(1-Phenyl-ethylam no)-adanmantan-|-ol Preparation of N\ |
N + HO H@Food/0s602V111-A) (XVI11-H 10 Commerci al | y avei1/Ei063/051021

5- hydr oxyadanmant an-2-one (0.1 nol), L(-)-Al pha-nethyl- benzy] am ne (0.105
nol ), alum niumisopropoxide (0.1npl) and Rhodi um on active carbon (20 nol
% were suspended in 500nl of toluene, 20 mM of the 4% thi ophene solution
were added. The reaction mxture was stirred at 50 C for 24h. 1s The
catalyst was filtered of, the filtrate was concentrated i n vacuum The
residue containing two isoners inratio 3:1 trans: cis, was purified by
colum chromatography to yield 12g of the internmediate XVII1-A and 4g of
the internmediate XVII11-B. W 2004/ 0581£45 PCT/ EP2003/ 051021 -32 b)

1- Hydr oxy- 4- am noadanmant ane Preparation of NH2 NH2 HOp" HO 5 (I1-A) The
anmine XVill-A ( 0.05 nol|l was di ss¥hem&Bin met hanol (100 m ), palladi um on
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5  Inparticular 1-hydroxy-4-aminoadamantane was prepared of;
a) 4-(1-Phenyl-ethylamino)-adamantan-1-ol

Preparation of

Z
+
5
z
1m

(XVID-4) . (XVII-B)

10
Commercially available 5-hydroxyadamantan-2-one (0.1 mol), L(-)-Alpha-methyl-
benzyl amine (0.105 mol), aluminium isopropoxide (0.1mol) and Rhodium on active
carbon (20 mol %) were suspended in 500ml of toluene, 20 ml of the 4% thiophene
solution were added. The reaction mixture was stirred at 50 °C for 24h.

15  The catalyst was filtered of, the filtrate was concentrated in vacoum. The residue
containing two isomers in ratio 3:1 trans: cis, was purified by column chromatography
to yield 12g of the intermediate XVII-A and 4g of the intermediate XVII-B.



lo tenperature for 16h. The catalyst was filtered of, the filtrate was
evaporated in vacuum The residue was triturated with dichl oronethane to
give the title conmpound (I1-A) (7.59). 15 Sone of the internedi ates and-
starting rwoeniadss74s used in the reaction procedures nou/ERees/d5e02ei nabove
are known conpounds and nmay be commercially available or nay be prepared
according to art-known procedures. The conpounds of the present invention

are useful because they possess 20 pharmacol ogi cal properties. They can
therefore be used as nedicines, in particular to treat pathol ogies
associated wth excess cortisol formation such as for exanple, obesity,

di abetes, obesity rel ated cardi ovascul ar di seases, and gl aucona. As

described in the experinmental part hereinafter, the inhibitory effect of the
present 25 conpounds on the 11b- HSD+32reduct ase activity (conversion of
cortison into cortisol) has been denonstrated in vihro, in an enzymatic
assay using the reconbinant 1 | b- HSDlL enzynme, by neasuring the conversion

of corti sonb) hHYdGH 4-hdidbadambttme HPLC purification and quantification

met hods. | | b-HSDI -reductase inhibition was al so denonstrated in vitro, in

a cell basedq assay conprising contacting the cells, expressing 30 11b-HSD1
with the co%ﬁ@ﬂﬁ ‘go be testgd and assessing the effeqh%of sai d conpounds

i t

on the formation of car?i 3 it the cellul ar Q ese cells. The
cells preferably M@ﬁ'!

an assay of the prgse ention are sel ected
fromthe group consi$§ gf WO 2004/ 056745 PCLY p3/ 051021 -33 nouse
fibroblast 3T3-LI cettssHep& cells, pig kidre , in particular LCC PK1l
cells and rat hepatocytes. Accordingly, the present invention provides the
conpounds of fornul a éﬂ%, (r), (1") 5 and their B?arnaceutically accept abl e
N- oxi des? addition salts, quaternary anines and ~stereochenically isomeric <«
forms for use in therapy. More particular in the treatnment or prevention of
cell proliferation nediated di seases. The compounds of fornula (1), (1'),

(1) and t g} o e ORER 08 b YosR BEERIER B ok P\ 5, bl sl 5.

guat er nary anj nes t'he stéreac cally Tsoneri ¢ torns may hereinafter
be referredaVHe8@“@@ﬁg%ﬁﬂg%wmﬁﬁgﬁ¥%€ﬁ%Fﬁﬂm¥3m§ﬂ%ﬁﬁﬂvﬁﬂ?VBm9 In view of the
utility 16f tdmpetowrefoultisThecatalystivagfiltaged dighd filtratp wasayapordiedrievicsumr ovi ded a
met hod for trh@retid@akageittrael wan dicklbroRktharde @d giex @Ml ompou@ (MA) i ncl udi ng
humans, 15 gp%%ering froma cell proliferative disorder such as

at heroscl er0s1%s, restinosis and cancer, which conprises adm nistering an
ef fective amount of a conpound according to the present invention.

15  Some of the intermediates and starting materials as used in the reaction procedures
mentioned hereinabove are known compounds and may be commercially available or
may be prepared according to art-known procedures.

The compounds of the present invention are useful because they possess

20 pharmacological properties. They can therefore be used as medicines, in particular to
treat pathologies associated with excess cortisol formation such as for example, obesity,
diabetes, obesity related cardiovascular diseases, and glaucoma.

As described in the experimental part hereinafter, the inhibitory effect of the present

25  compounds on the 11b-HSD1-reductase activity (conversion of cortison into cortisol)
has been demonstrated in vitro, in an enzymatic assay using the recombinant 11b-
HSD1 enzyme, by measuring the conversion of cortison into cortisol using HPLC
purification and quantification methods. 11b-HSD1-reductase inhibition was also
demonstrated in vitro, in a cell based assay comprising contacting the cells, expressing

30 11b-HSD1 with the compounds to be tested and assessing the effect of said compounds
on the formation of cortisol in the cellular medium of these cells. The cells preferably
used in an assay of the present invention are selected from the group consisting of



Sai d net hod conprising the systemc or topical adm nistration of an
effective anobunt of a conpound according to the invention, to warm bl ooded
animals, including 20 humans. It is thus an object of the present invention
to provi dwegzoenmound according to the present inventi ACHEROBIRY g
medicine. In particular to use the conpound according to the present
invention in the manufacture of a nedi canent for treating pathol ogi es 25
associated with excess cortisol formation such as for exanple, obesity,

di abetes, obesity related cardi ovascul ar di seases, and glaucoma. In yet a
further aspect, the present invention provides the use of the conpounds
according to the invention in the manufacture of a nmedicanent for treating
any of the 30 aforementioned cell proliferative disorders or indications.
The anmopunt of a conpound accordi ng t3-the present invention, also referred

:geP:L:u??CE‘}’QSE@E%HE’S\{%%‘&]{?@%R%?&QEe\gglrpgﬂd‘\%? qﬁpgreﬁg@%g‘cgﬁf\éﬁl :r conpound,

the route ofellaamiratibspatamyteson, t he age and 35 condition of the recipient, and
the particul ar di sorder or di sease bei ng treat ed. A suitable daily dose

woul d be fr m 1 icular from
0. 005 ng/ k918 %8' s ese cfné ér'{%{ &ﬁc Oﬁnvd\g %h?urléa@&‘ ﬁéh )may al so include
adni ni st &ri ?Péthellfé’hﬁ@?‘i’ov@aﬂW@H’P]é oxisles, ad¢iiay salsnaugterBE A ERsA ahe and f our
i nt akes per stadcBROHEINIP Bomds 616iS fdr00 Blefipyl Ofdre parBéuladaythe Wakthent ot 1S possi bl e
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present it rpaceut | tl Accor resent
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onpound ac¥ditii steepoehsmically isquresis @mms px/kerginager, betﬂtfg@@we#s cERnpeVngs

har macewt i sabiyg Rabeipieatdne carrier or diluent. The carrier or diluent nust

be "acceptable" in the sense of being conpatible with the other ingredients

of the composition and not deleterious to the recipients thereof. 10 The

pharmaceutical conpositions of this invention nmay be prepared by any nethods

wel | known Trviewhe theratilityfof thbeampeends adcoding tathpingentions thety inprovideds such as t hose

descri bed hé}h@fﬂﬂﬂéﬁeaﬁﬁenﬁdfanBﬁﬂl%i%mﬁleﬂlﬂéuﬁﬁ&ﬁidhﬂﬁ@hmﬁﬁkences (18th ed.

Vack PubLi Sligagh, £IPANYAS90 ?15'5()(;&5 SRRRERII Bl |eoficss BT maceut | cal

preparations an fective anmount of
the parti cufeafencOifyGamerises ammiieing 5 ¢ff ‘?ﬁeélm‘&ﬁlﬂf %GOB’IRO‘?SIa?coﬂbq’v’m as the
active i ngrwediegmdsertmvemiohi ned in intimte adm xture with a pharnmaceutically

accept abl e a4 kk@bd cotphidy st &r @pm%ﬂaﬁmﬁ Mfﬁfeﬁ‘édﬁﬁr%mﬂ?pend' ng on the

formof pr egfaarc%;[nlpgurllldg(%%rld{ngg Qv &hdl on, o|v§atrr§1%tlooged amma s, mcl{?&?r maceut i cal

20  humans.

It is thus an object of the present invention to provide a compound according to the
present invention for use as a medicine. In particular to use the compound according to
( the present invention in the manufacture of a medicament for treating pathologies
25  associated with excess cortisol formation such as for example, obesity, diabetes,
obesity related cardiovascular diseases, and glaucoma.

In yet a further aspect, the present invention provides the use of the compounds
according to the invention in the manufacture of a medicament for treating any of the
30 aforementioned cell proliferative disorders or indications,

The amount of a compound according to the present invention, also referred to here as
the active ingredient, which is required to achieve a therapeutical effect will be, of
course, vary with the particular compound, the route of administration, the age and

35  condition of the recipient, and the particular disorder or disease being treated. A
suitable daily dose would be from 0.001 mg/kg to 500 mg/kg body weight, in particular
from 0.005 mg/kg to 100 mg/kg body weight. A method of treatment may also include
administering the active ingredient on a regimen of between one and four intakes per



conpositions are desirably in unitary dosage formsuitable, preferably, for
system ¢ adm nistration such as oral, percutaneous, or parenteral

adm ni stration; or topical 20 adm nistration such as via inhalation, a nose
spray, eyaygno@@serysvia a cream gel, shanpoo or the |ilP€T/HPR003®EENPl €, in
preparing the conpositions in oral dosage form any of the usual

phar maceuti cal nmedia may be enpl oyed, such as, for exanple, water, glycols,
oils, alcohols and the like in the case of oral liquid preparations such as
suspensi ons, syrups, elixirs and solutions: or solid carriers such as
starches, sugars, 25 kaolin, lubricants, binders, disintegrating agents and
the like in the case of powders, pills, capsules and tablets. Because of
their ease in admnistration, tablets and capsul es represent the nost
advant ageous oral dosage unit form 43a- which case solid pharnma- ceuti cal
carriers are obviously enployed. For parentenl conpositions, the carrier
wi || usual 8- conprise sterile water, at least in |arge part, though other
ingredients, for 30 exanple, to aid solubility, nmay be included. Injectable

solutions, (A, ﬁ%%gJ&Rﬁb‘i’e fof' @Y J?i@em of Qxﬁrtc?ﬂ: Adim‘i@r&ﬂlo%@ 1§ﬁ:%fe}a%% {GONPri ses

saline sol ution ose so tio r ‘hﬁ{‘ | ucose
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opt i onal Iy SR Sa el PRISKEAL ol CANARRLAL AISRI. ARG, SUT 2D e

wet t abl e agent iVes of any nature
in mnor pr’@ﬁ'@ﬁ‘?‘i‘%ﬁ’fébe WW%M%Q‘@@%‘G‘ER?SW&C%%% ‘?i?f’gf- si gni fi cant

del eterious effects on the skin. Said additives may facilitate the {
adm ni st at TR phhthabddbe a‘i ofitcHs OF thi¥B¥veRfonAGl B Eyﬂepiréarb Eﬁﬁﬂé’tﬁéd&g the desired
conposi tions | WO 2004/ 45 PCT/fEPZOO /051 SWE'P C%‘ﬂPQSI tions may
be admi ni st‘é(Fyﬂmwﬂ“Vg? 9, 1Y gsmél? ds s g\ ¢ as a spot-on

or as an oi ntGpaparo etak R&wg@ h@@a@eimqb%q‘lqnpqsﬁbﬁ %rMWSﬁ’“bl&hmappl i cation
there nmay beoripang,d 98y, bee@sperialbi Rart@n Phatfideutios] wrefatatiyisdnd heir t opi cal |y

admi ni steri pg, oS APleﬁgeu‘ﬁ ngﬁecuggmug&nﬂr Eﬁmﬁdlﬁ% @&%@é tinctures,

pastes, oininents, on of said

conposi t7 on “ﬁﬁﬂ/"dﬂ’é‘mﬂﬁ’ t&%‘?’o € ac V"g‘ng"\ﬁﬂhfnﬁ 1s£ompig %R™Ss nitrogen,
car bon di oxwifea plairnbacmallyoipcemablh oartierawhiclopay thmtmmemgf farpunp spray,
drops, | oti gupendidpfon@eT6in c&@}dp&a&mias@a fot abrhih 08 (hese PR@JbJelal Whi ch can be

lied b \ h |
ool o e TR S R B 22 T
especial Iy %P&H’&Fﬁa&@‘é%‘ﬁ%ast%a fPSTCHATE S OF BiEenicral) Fﬁ#“&ﬂaé’d"ﬁﬁ‘ér maceut i cal

conposi té onsimimstrkberegyeh asvia inatation, h@psespey epd drominr ik g treab,igely and uni formty
of dosage. shampoo or the like. For example, in preparing the compositions in oral dosage form,
any of the usual pharmaceutical media may be employed, such as, for example, water,
glycols, oils, alcohols and the like in the case of oral liquid preparations such as
suspensions, syrups, elixirs and solutions: or solid carriers such as starches, sugars, 'i._
25  kaolin, lubricants, binders, disintegrating agents and the like in the case of powders,
pills, capsules and tablets. Because of their ease in administration, tablets and capsules
represent the most advantageous oral dosage unit form, in which case solid pharma-
ceutical carriers are obviously employed. For parenteral compositions, the carrier will
usually comprise sterile water, at least in large part, though other ingredients, for
30  example, to aid solubility, may be included. Injectable solutions, for example, may be
prepared in which the carrier comprises saline solution, glucose solution or a mixture of
saline and glucose solution. Injectable suspensions may also be prepared in which case
appropriate liquid carriers, suspending agents and the like may be employed. In the
compositions suitable for percutaneous administration, the carrier optionally comprises
35  apenetration enhancing agent and/or a suitable wettable agent, optionally combined
with suitable additives of any nature in minor proportions, which additives do not cause
any significant deleterious effects on the skin. Said additives may facilitate the
administration to the skin and/or may be helpful for preparing the desired compositions.



Dosage unit formas used in the specification and clains herein refers to

physically discrete units suitable as unitary dosages, each unit containing

a predeterm ned quantity 15 of active ingredient cal culated to produce the

desired tRepangutdsgs ef fect in association wth the requasgrbassieneuti cal

carrier. Exanples of such dosage unit forns are tablets (including scored

or coated tablets), capsules, pills, powder packets, wafers, injectable

sol utions or suspensions, teaspoonfuls, tablespoonfuls and the |ike, and

segregated nmultiples thereof. 20 In order to enhance the solubility and/or

the stability of the compounds of formula (1), (1'), (1") in pharmaceuti cal

conpositions, it can be advantageous to enploy a-, P- or 7- cyclo dextrins

or their derivatives. Al so co-solvents such as al cohols may inprove the

solubility and/or the stability of tBg conpounds of formula (1), (I"), (I1")

I n 25 pharmaceutical conpositions. In the preparation of aqueous
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A. Prepar at ¢ampogifions fredokagt ewitferih fr ease ofad@iosstrption apd unifBhitypf dgsageat i on of

i nt er medi at Podage it fo¥m as used in the specification and claims herein refers to physically
discrete units suitable as unitary dosages, each unit containing a predetermined quantity
15 of active ingredient calculated to produce the desired therapeutic effect in association
with the required pharmaceutical carrier. Examples of such dosage unit forms are
tablets (including scored or coated tablets), capsules, pills, powder packets, wafers,
mjectable solutions or suspensions, teaspoonfuls, tablespoonfuls and the like, and
segregated multiples thereof.

In order to enhance the solubility and/or the stability of the compounds of formula (T),
(), (I’’) in pharmaceutical compositions, it can be advantageous to employ 0O, B- or y-
cyclodextrins or their derivatives. Also co-solvents such as alcohols may improve the
(_L solubility and/or the stability of the compounds of formula (I), (I"), (I’’) in
25  pharmaceutical compositions. In the preparation of agqueous compositions, addition
salts of the subject compounds are obviously more suitable due to their increased water
solubility.

30  Experimental part
Hereinafier, the term ‘RT’ means room temperature, ‘THF’ means tetrahydrofuran,

‘AcOH’ means acetic acid, ‘EtOH’ means ethanol, ‘DME’ means dimethyl ether,
‘DIPE’ means diisopropyl ether, ‘“TFA’ means trifluoroacetic acid, ‘EtOAc’ means
ethyl acetate, ‘iPrOH’ means isopropanol, ‘HOBt’ means 1-hydroxy-1H-benzotriazole,
35 ‘DMA’ means N,N-dimethylacetamide, ‘DMF’ means N,N-dimethylformamide,
‘NaHMDS’ means N-sodiumhexmethyldisilazane, ‘DPPP’ means 1,3-propanediyl-
bis[diphenylphosphine], ‘EDCI’ means N'-(ethylcarbonimidoyl)-N, N-dimethyl-1,3-
propanediamine monohydrochloride, ‘DAST’ means (diethylamino)sulfur trifluoride,



Preparation of internediate 2 Bicyclo[3.3.1] nonan-2-one oxinme [16473-10-2]
(1.4 g) was dissolved in anhydrous T11F (30 m) and a solution of |ithium
al um numtetrahydride (15 nil, ]Mn diethyl ether) was added. The sol ution
was boi l er‘?\&%w(fﬁ“ ux for 16 hours. Addition of 10 watpger/££2003/081021 15%
NaOH (0.6 ni and water (1.8 m), followed by filtration, drying of the
filtrate (MJSO4) and evaporati on gave the crude am nes. The resi due was

di ssol ved in dichloromethane, and extracted with 15%citric acid. The
aqueous |layer was basicified with I MKOH and extracted with

di chl oronet hane. The organic | ayer was washed with brine, dried and
evaporated to give the amnes 1:1 mxture (0.5 g) of 15 internediate (1) en
internediate (2); NMR (CDCI3) 61.72-2.1 (m CH), 2.45 (t, 111), 2.9 (m
]1'1). Exanple A2 HON'- a) Preparatiaggof )QO intermediate 3 o~ 20

Commerci al ly avail abl e

spiro[ 1, 3 chnamtrﬂﬁt@“&a%)rodubuafmtak[lcgazs(ﬂarﬂa&a&,](mmmﬂarﬁlsmat [ 50776- 11- 9]

(2.3 g, %:%mﬂioé ut 30% of the diketal) was dissol ved

met hanol a SO%DB'[I on o?ﬁiﬂg/%r g%@i am ne hydrochloride (1.7 g, 0.025 nol)
and NaOH (1 0 g) in water (30 M) was added. The mixture was stirred
overni ght. Al atio; peqgntemmedieteevapor at ed in vacuo, and the residue was
extract egd vvlth d| chI onet hane. The 25 organic | ayer was washed with brine,
dried and %aEOf%ted to give the oxine internediate (3) (2.4 g). NWR

( DMSO- d6) . >3 (in, bs, 111), 3.5 (bs, 111), 3.95 (s, 4H,
CH2CH2) WD 2004/ 056745 PCT/ EF%OilOZl -37 H2ZN b) Preparation of 0O

i nt er medi at @réyarafich & Hydr oxyi m go=g@damant an- geeihed@idyy! €ne ketal (24 g) was
di ssol ved 7M NH3/ MeOH (100 m) 4 Raney nickel (1 g) was added and the

m xture was hydrogenated at 14CN_ The m xture was filtered, and evaporated &

to give 2.0 g of internedi ate@S NVR (DMSO-d6) S 1.3-2.3 (m CH), 323

(bs, 2H, NHPrepa@ti@f(s, 411, ). Exanpintery@liag 2 Pr epar ati on of H
internediate 5 A solution of 3-nethoxy-5-nethyl benzeneacetonitrile (0.016
mol ) i n THEBiERM[3.) Jnomes-2-one oxime [16473-10-2] (1.4 g) was dissolved in anhydrous

THF (30 ml) and a solution of lithium aluminum tetrahydride (15 ml , 1M in diethyl
ether) was added. The solution was boiled under reflux for 16 hours. Addition of

10 water (0.6 ml), 15% NaOH (0.6 ml), and water (1.8 ml), followed by filtration, drying
of the filtrate (MgSO4) and evaporation gave the crude amines. The residue was
dissolved in dichloromethane, and extracted with 15% citric acid. The aqueous layer
was basicified with 1 M KOH, and extracted with dichloromethane. The organic layer
was washed with brine, dried and evaporated to give the amines 1:1 mixture (0.5 g) of

15  intermediate (1) en intermediate (2); NMR (CDCh) 6 1.2-2.1 (m, CH), 2.45 (t, 1H), 2.9

(m, 1H).
Example A2
-N L
HO =
a) Preparation of o intermediate 3
o/

20  Commercially available spiro[1,3-dioxolane-2,2'-tricyclo[3.3.1.13,7]decan]-6"-one
[50776-11-9] (2.3 g, 0.012 mol) (containing about 30% of the diketal) was dissolved
inethanol and a solution of hydroxylamine hydrochloride (1.7 g, 0.025 mol) and NaOH
(1.0 g) in water (30 ml) was added. The mixture was stirred overnight. The volatiles
were evaporated in vacuo, and the residue was extracted with dichlomethane. The

25  organic layer was washed with brine, dried and evaporated to give the oxime
intermediate (3) (2.4 g).

NMR (DMSO0-d6) 6 1.3-2.3 (m, CH), 2.5 (bs, 1H), 3.5 (bs, 1H), 3.95 (s, 4H, CH,CH>)



cooled to -40 C and then NaHVDS (0.0355 nol) was added dropw se and the
mxture tO was stirred for 1 hour at -30C. A m xture of iodonethane (0.0355
mol) in THE (g.s.) was added dropwi se at < -30C and the reaction m xture was
stirred fQodobeenssat -40 C, then the m xture was al | owed/ER2003¢¢021r oom
tenperature and stirred overnight. The resulting mxture was treated with
IN HO and the | ayers were separated. The crude was extracted and treated
wi th CH2Cl 2/ hexane (3/2) to isolate the desired product, 15 yielding 2.5 g
(83 % of internmediate (5). ai b) Preparation of Il o internediate 6

Pot assi um hydroxide 6N in water (0 m) was added to a sol ution of
internmediate (5) (0.013 nol) in ethanol (40 m ) and then the reaction

m xture was stirred for 4 hours wunder mcrowave conditions at 160C. The

m xture was diluted with water and 287-extracted with D PE. The aqueous | ayer
was acidified with conc. HE, to pH | and extracted wth dichloromethane.
The organic extracts were Vag Ia wth water and with brine, then dried and
the sol vent 3 poreat ed. JFpesresulting residue, g% %ri turated under
hexane and t crl’e5| reé product /was col | ect ed, vyi el ng 69 g (61.5 %9 of

i ntermedi ate (6). 25 H~ OH ¢) \Pt)eparatlon of 11 intermediate 7 WO

2004/ 056745 PCT/ EP2003/ 051021 -38 A soI ution of internediate (6)
(0.005_nol) in dichloronet hanehé‘i was cooled to - 78 C and then

tri br onobor &HEdrpxygne-AdamagtRRst-§ yl‘P&ﬁECt‘(li%@‘Yﬂsﬁ“%yW?Q%pw se. The
reacti on m @0Qmb, Remey @¢kebilgiiwisaddedashthe ouixtore eagtodmpemned atld°Gras stirred

overni ght  ffe QR a8 BREER bl Rapoli ¥ gileRo FbiindRRaRfdpd, fol | owed by 6N KOH

(10 nil)_a I ) 0 aqueous | ayer was
separ at et nﬂ@&ﬁ?&?ﬁ%éh\%% 8?@1? &’8@%‘?@ G%{]? ‘Iﬁ%@?. ed with conc. HC
(9 pH: 1 and extracted with dichl oronet hane (3 x 40 m). The organic
extracts weEtmpRzed with water and with brine, dried and the sol vent was
evaporated, yielding 0.620 g of internediate (7). C d) Preparation of I o

i nt er medi at - ro(l, t hyl et hyl ) di met (0.0048 nol),
IHim dazol@ ]%666%8%&?@) a N, N- di met hyl - 4- pypixgl nam ne (0.020 g) were
added to a solution of interhediate (7) 0. 0032 m)l%m:ln di chl or onet hane (30
m) and thef selioncéqaethery-rringthylpazepsaceiepifrie @16 mol) in THF (20 ml) was

cooled to -40 °C and then NaHMDS (0.0355 mol) was added dropwise and the mixture

10 was stirred for 1 hour at -30°C. A mixture of iodomethane (0.0355 mol) in THF (g.s.)
was added dropwise at < -30°C and the reaction mixture was stired for 1 hour at -40

°C, then the mixture was allowed to reach room temperature and stirred overnight. The
resulting mixture was treated with 1N HCl and the layers were éeparated. The crude
was extracted and treated with CH,Clx/hexane (3/2) to isolate the desired product,

15 yielding 2.5 g (83 %) of intermediate (5).

- b o
{, ' b) Preparation of S intermediate 6

Potassium hydroxide 6N in water (20 ml) was added to a solution of intermediate (5)
(0.013 mol) in ethanol (40 ml) and then the reaction mixture was stirred for 4 hours
under microwave conditions at 160°C. The mixture was diluted with water and

20  extracted with DIPE. The aqueous layer was acidified with conc. HCI to pH:1 and
extracted with dichloromethane. The organic extracts were washed with water and
with brine, then dried and the solvent was evaporated. The resulting residue was
triturated under hexane and the desired product was collected, yielding 1.69 g (61.5 %)
of intermediate (6).

HO. OH
c¢) Preparation of ) intermediate 7



overnight at roomtenperature. The resulting precipitate was filtered off
and the filtrate was evaporated. The residue (1.6 g) was triturated under
Dl PE and then the desired 15 product was collected, yielding 0.85 g of
intermedi ¥&2x08hsc7Xampl e A4 a) Preparation of e | N intecveeoasesid2iA
solution of potassiumcyanide (0.09 nol) in water (20 mM) was added to a
solution of 1-brono-3-(brononethyl)-5-nethyl benzene [51719-69-8] (0.085
nol) in ethanol (100 20 m) and the reaction m xture was stirred overni ght
at roomtenperature, then the mxture (18 g) was purified by colum

chr omat ogr aphy over silica gel (eluent: CH2Cl 2/ Heptane 2/1). The product
fractions were collected and the sol vent was evaporated, yielding 7.5 g (90
% of internmediate (9). sr b) Preparation of Ninternediate 10 25 A sol ution
of internediate (9) (0.036 nol)”in TB& (150 m ) was cooled to -40 C under

ni trogen, NaHVDS (2M in THE (0.080 nol) was added dropw se at < -25 C and
the react i Ansolptiontaf intermediate (6) (088 mpob in dichiwomethane (28@DTwasgoolediour e of

iodolﬁf‘_t hane_7s(?3 ﬁa%eﬂitrib}onlldbﬂraﬂ_d'@\/lﬁ &Qﬁdmbx)ﬁm‘ém&]e@ﬁfﬂ. 1)dfat9m&écs&op\ﬁse.<- fQ C gnd the
resul ting m stirre

overni ght. Treleip BRyRe %%@%é‘“ﬁﬁ%@?g%ﬂa%%?ﬁ%&’%?ﬂi"ﬁg{%@?‘@ﬁ%@ﬁg@‘epar ated. The
aqueous | aydroomyismpsating e Nafer SOmlLgas agdedfolawod by O) tAa\ed 8604/ 056745

PCT/ EP2093/ fifktfi@as sti3@1 for dfamingted. Ape ppiend lgenonisipaetid awashatdni th a 5 %
vapor at od "L Sl al, wUlRine DA CnB LI pIE dand AL At on of |

v , Vi i i nt [ . . i

i nt er medi at %‘%’hf‘f%e‘ﬁg‘ﬁ?&’f ﬁ(?%&o?hepo&?aglg s?f“fﬁ%fslﬁv{‘fﬁ“g%e&é“? f(%gbk}t)di {hwat er (60 m)
was added t'ering, dsisfl and thsolyent wap e\aporated, yielding 0920 g of ip®rmadiste)(7). n et hanol (160
m) and then the reaction mxture was stirred and refluxed over the .

weekend. The m xture was ed with ice-water and extracted with L
di chl orometé} e, 10 give exs “and aqueous | a rﬁél). Agueous | ayer
(1) was aci ?f‘ie%*’aawgﬁ HCI ﬁ?@:ﬁ(zct ed with di“EffW%‘g?f t hane. The extract
was 10 washed with brine, dried and the solvent was evaporated, yielding 8 g
of residue CRIbONR-diRGh{Bhyl)dihehylMisied0048a%01), 1 H-ididadkrq0.00udefoxaxane and two
product fraghi g0SH S dﬁ-%lﬁ!n@ {26 G&é@%&i fsbifdnl of thtelmedtatS(79 Of
! . A y. : : ) Wer a'sol of int t((lz
I ntermedi at (%.0%32 ol) 1ln|djc oroée%%(%h i?)rlmg therlfc[t:f Leacdogﬁtqu Wlasa stﬁle're g

overnight at room temperature. The resulting precipitate was filtered off and the filtrate

was evaporated. The residue (1.6 g) was triturated under DIPE and then the desired

15  product was collected, yielding 0.85 g of intermediate (8).

Example A4

Br.
\\N
a) Preparation of \Q/\ intermediate 9

A solution of potassium cyanide (0.09 mol) in water (20 ml) was added to a solution of

1-bromo-3-(bromomethyl)-5-methylbenzene [51719-69-8] (0.085 mol) in ethanol (100 e
20  ml) and the reaction mixture was stirred overnight at room temperature, then the

mixture (18 g) was purified by column chromatography over silica gel (eluent:

CH:ClhL/Heptane 2/1). The product fractions were collected and the solvent was

evaporated, yielding 7.5 g (90 %) of intermediate (9).

Br.
b) Preparation of Q)\\\\" intermediate 10

25 A solution of intermediate (9) (0.036 mol) in THF (150 ml) was cooled to -40 °C under
nitrogen, NaHMDS (2M) in THF (0.080 mol) was added dropwise at < -25 °C and the
reaction mixture was stirred for 1 hour at -30 °C. A mixture of iodomethane (0.080 ml)
in THF (20 ml) was added dropwise at <-30 °C and the resulting mixture was allowed
to reach room temperature, then stirred overnight. HC1 (1N, 100 ml) was added and the

30  layers were separated. The aqueous layer was extracted 2 times with EtOAc, then the



N, N- di et hyl et hanam ne (0.005 nol), 2-propenoic acid, phenyl nmethyl ester
(0.002 nol), 15 tris(4-methyl pbenyl)phosphine (0.0006 nol) and then
Pd2( di benzyl i deneacet one) 3 conpl ex (0.0002 nol) were added to a sol ution of
i nt er medi @ig2064ds5745s0. 001 nol) in DWMF (6 m ). The react iPQT/ER20G3OSE2NAS
heated to 90C and shaken for 4 hours at 90C. The m xture was diluted with
Et CAc and with DIPE, then the resulting. precipitate was filtered off and
the filtrate was washed 3 tines with water. The aqueous | ayer was 20
acidified with INHO and extracted with Et OAc. The organic | ayer was washed
with brine, dried, filtered and the sol vent was evaporated, yielding 0.340
g of internediate (12). Exanple AS ~0 Preparation of OH internediate 13 25
3- Brono- a, a- di net hyl benzeneacetic acid [81606-47-5] (Q.001 nol) was
dissolved in DWF (6 m) and then N-39-di et hyl et hanam ne (0.005 nol) was
added fol | owed by 2- propenoic acid, phenyl nethyl ester [2495-35-4] (0.002
ol ). Tri s(ugastaygrspisearnpmpined; pashehvivea § 0 NabISE)s sein-) withpter, with
Pdz( di benzyrinelaticiried t Kinatly 3heoiphtavas EQp&AEE yielding 8y added and then the
reaction mtug.afyshaken for 4 hours at 90C. The mixture was 30 diluted
wi th Et QAc and washe& with water. The aqueous | ayers were collected, WO
2004/ 056745 PCT/ EP2003/ 051021 -40 acidified with INHC to pH 1-2 and
extracted with Et OAc. The sexk{aci® were conbi ned, washed with water and
with brine,c)dripedsiofofl t er ed(off and the sol vent inwesediandpor at ed (vac. ),
yielding 0.340 g of internmedifate (13). 5 Exanple A6 0 Preparation of r, N OH
i nternmedi at ~ Lo - - d] ) I id [81606-47-5]
(0. 001 ot /= gt bRl Ao b DR B 87, L 00T 0
5 degassdHemRdistiIon A0HmaDd Hmol U604l e hayeston Hifoyd wes
- ( 1- 'ox0- 2-gireirad yéflureroyerdhe week¢ng.l The migtur] was dil@@Rwithobe) water and
tri SI( 4- ﬂft Q%g&&a%dgh&h{ammaﬁ‘e,( a@%ﬁ?@cﬂ@j a)nd@(ﬁi{égd?%éﬂl)?%ﬂiéé{ld denﬁaﬁet one) 3
conplex to : J ed. [ | m xt ur s shaken
overnt oht _aebREva et Wi e BEERReel i SEAGS AP HEGRAPh e ot over
di cal i t & antpshedSribdring. dried ang thssolvenhwss epportedaddingitipof rsid¥et he or ganic | ayer
was separ at@aMSTHE ) UBeussidua yey tritwvisl ueddr hexatecald wd grodutt@¥actionaci di fied with
HO to pH: el jiding #a@Bah .8 bintermediate (11).

OoH
d) Preparation of @OL/@/(\K intermediate 12

N,N-diethylethanamine (0.005 mol), 2-propenoic acid, phenylmethyl ester (0.002 mol),
15 tris(4-methylphenyl)phosphine (0.0006 mol) and then Pd,(dibenzylideneacetone);
complex (0.0002 mol) were added to a solution of intermediate (11) (0.001 mol) in
DMF (6 ml). The reaction mixture was heated to 90°C and shaken for 4 hours at 90°C.
, ‘ The mixture was diluted with EtOAc and with DIPE, then the resulting precipitate was
(,» filtered off and the filtrate was washed 3 times with water. The aqueous layer was
20  acidified with IN HCI and extracted with EtOAc. The organic layer was washed with
brine, dried, filtered and the solvent was evaporated, yielding 0.340 g of intermediate

(12).

Example A5

[¢]
Preparation of ©/\0/“\/\[>/{\[(OH intermediate 13
(o]

25  3-Bromo-(,0-dimethylbenzeneacetic acid {81606-47-5] (0.001 mol) was dissolved in
DMF (6 ml) and then N,N-diethylethanamine (0.005 mol) was added followed by 2-
propenoic acid, phenylmethyl ester [2495-35-4] (0.002 mol). Tris(4-methylphenyl)-
phosphine (0.0006 mol) and Pd,(dibenzylideneacetone)s complex (0.0002 mol) were
added and then the reaction mixture was shaken for 4 hours at 90°C. The mixture was

30 diluted with EtOAc and washed with water. The aqueous layers were collected,



Et OAc. The extracts were washed with water and with brine, dried, filtered
of f and the 15 sol vent was evaporated, yielding 0.291 g of internediate
(14). Exanple A7 a) Preparation of ~o internediate 15 N A m xture of

3- br onp- apgy sioieidiyd benzeneacetic acid ethyl ester [81608cHBP2p3/0410210018
nol ), 2-propenenitrile (1 g), acetic acid, palladium(2+) salt (0.0006 nol),
20 DPPP [6737-42-4] (0.0012 nol) and acetic acid, potassiumsalt (1 g) in
et hanol (150 m ) was reacted for 16 hours at 100C and then the sol vent was
evaporated. The residue was dissolved in dichloronethane and the resulting
solution was washed. The crude was purified by colum chromat ography over
silica gel (eluent: CH2Cl 2/ Heptane 3/2). The product fractions were

coll ected and the sol vent was evaporated, yielding 25 0.750 g of
internediate (15). b) Preparation of4¢:IN-" ( ~(0 internediate 16 ~'

I nternediate (15) (0.0031 nol) was reduced with palladiumon activated

car bon ( catacidifigd avith ) NAKA tq 1¥E-2snd primelpdyitinEt©ke| Theertractyjueret . ). After uptake

of hydr ogencofnBined] wiadhed with tvher aaa tvith WisdeSdrivg [ fBtefell bifanee fifentind the filtrate
was evapor aeggp%&%l(%c 1)1}&19,9%)33&;?&,&%%#@@ d| ate (16). WO 2004/056745

PCT/ EP2003/ repdaration o ‘internediate 17 0
1, 1" -oxybi s[ 2-chl oroet hane] [111-44-4] (0.0025 nol) was added to a sol ution
of i nter miEkample A616) (0.0012 nol) and potassium carbonate (0.006 nol) in

DMF (15 m) and then thedléﬁié%%iD?k?gyre was stirred for 22 hours at | QOC.

The mi xt ur ePrepamtiod ofl t er ed (an 'Yer resi dumtenasliak 14ut ed wi t h Et OAc,

then washed with water an drie?” Frnally, the solvent was evapor ated,

yi el di ng 0. ﬁb@m@hd-mmymeﬂzaiea:eﬁdaz)d[swox 47-@) (OO Emal aad dissoléd inN i nt er medi at e

18 bot assiMmdiic Bﬁh ﬁ‘%m 4 WESIAUFTH dbfisa S0l bl RR- RNt erredi ate (17)
bipon.

0.0012 d | t tirred <
naCrer e w?oﬁ?ng>w§§h@w8{éﬁ?‘i%4f@@§%%#{ﬁ vater and.

extract ed wis(froethpipheryhphosphine (0003 mol agdelfdz(\dé)snza(hdemarcﬂe@)smmﬂ%onc. HO and
extract ad Wonb016 nh) vaseddeddd dThereacibe mbh@ewisthaled Yadmigh st 908G ad W th water and

w th brine g LAERGAE TROLYAH wilGiieY S 6YeR i Bite aHdSvashed with
EtOAc, then water was added and the organic layer was separated. The aqueous layer
was extracted with EtOAc, acidified with HCI to pH: 1 and extracted again with
EtOAc. The extracts were washed with water and with brine, dried, filtered off and the

15  solvent was evaporated, yielding 0.291 g of intermediate (14).

Example A7

a) Preparation of ///\/©><ﬁ\0/\ intermediate 15
N

A mixture of 3-bromo-0,0-dimethylbenzeneacetic acid ethyl ester [81606-46-4]
(0.0018 mol), 2-propenenitrile (1 g), acetic acid, palladium (2+) salt (0.0006 mol), :

20  DPPP [6737-42-4] (0.0012 mol) and acetic acid, potassium salt (1 g) in ethanol (150 &
ml) was reacted for 16 hours at 100°C and then the solvent was evaporated. The
residue was dissolved in dichloromethane and the resulting solution was washed. The
crude was purified by column chromatography over silica gel (eluent: CH,Cl,/Heptane
3/2). The product fractions were collected and the solvent was evaporated, yielding

25 0.750 g of intermediate (15).

0.
b) Preparation of “zN/vm ~ intermediate 16

Intermediate (15) (0.0031 mol) was reduced with palladium on activated carbon (cat.
quant.) and then with Raney nickel (cat. quant.). After uptake of hydrogen (3 equiv.),
the catalysts were filtered off and the filtrate was evaporated, yielding 0.7 g of

30  intermediate (16).



aqueous | ayer was concentrated (vac.) and the resulting concentrate was
washed with nethanol. Finally the solvent was evaporated, yielding 0.400 g
of internediate (18). 15 Exanple AS OR Preparation of o internediate 19

, _0 Pot assorsolywgiyesxi de (6N) (10 ml) was added to a sol WOTHP20$3/051021

3, 5-di net hoxy-a, a- di nmet hyl benzeneacetonitrile [22972-63-0] (0.011 nol) in
ethanol (40 nil) and the reaction mxture was stirred and refluxed for 5
days, then the mxture was diluted with water and extracted with

di chl oronet hane. The aqueous | ayer was acidified with HCl 20 and extracted
wi th di chl oomet hane. The extracts were washed with water and with brine,
then dried and the solvent was evaporated, yielding 0.190 g of internediate
(19). Exanple AS OH Preparation of ~N 1 o internediate 20

N, N- di et hyl et hanam ne (0.005 nol ), 441l -oxo-2-propenyl ) norpholine
[5117-12-4] 25 (0.002 nol), tris(4-nethyl phenyl)phosphine [1038-95-5]
(0.0006 nol nd. t.hen Pd2( et ' etone) 3. c (0.00016 nol) were
added to a ”éo‘%?ﬁgﬁa%%“gf i maditi Ell) <o.ooTte%§{5§%*eﬁi? DMVF (10 ml), then
t he reaction,m xt was, st rr.e 4/ 0567 CT/ EP2003/ 051021 -42
over ni ght a_’1'Q@émg'&lod?ﬁ%a?eéé{l\r/bi"gh‘l\f@'_(é%gmf’gaas ?ft‘f‘ﬁéog‘%ué"slﬁ ting mxture was
washed wi tinteviediate (k) €0-90 & mop iged potasden earhosgte (0-0R8 sroRdp BMEF(Bymli th IN HO to
pH 1 and @ thendi edctivintokixthie @A stirréé éor 2Xhduasat 10086, Teintidhu@dst he sol vent was

pur 1 odl by ki a8 rf, SaRiu b shEHOAG flosted vl Bt 287 (20 i O
99/1). The W@dﬁﬁnﬁ]{}lyftp%lﬁ‘feﬁtn"%asg‘\ﬁ@ ré%é%é}e'[aé“& eéog Qj.r‘l‘&grf“ﬁ%‘gtggi%/ent was evapor at ed,
yielding 0.196g (62 %9 of internmediate (20). Exanple A10 010 a) Preparation

f internediate 21 61~N 10 2-Phenokyhenzeneacetonitrile [25562-98-5]

0. 010 nol ) dviaepatitionsd] ved f n THE @l ) under ninteresgdte 18nd t he mi xture was
cooled to -40 C, then NaH (2M Tn THE (0.025 nol) was added dropw se and
t he m xt ur ePomasium hydroxidg (6 ow) v@S adrediotagsslution ofinigrmediate @7) (0-8ei@rmalhane (0. 030
nol ) in THRa efar! (1¢ k) dik thewitR raackiba chidiid pwé Siereduind reffuked for 1 hour.

The mixture was cooled, diluted with water and extracted with DIPE. The aqueous

10 layer was acidified with conc. HCI and extracted with dichloromethane. The organic
layer was washed with water and with brine and then the solvent was evaporated. The
aqueous layer was concentrated (vac.) and the resulting concentrate was washed with
methanol. Finally the solvent was evaporated, yielding 0.400 g of intermediate (18).

15  Example A8

' OH
Preparation of 0 intermediate 19

O
. Potassium hydroxide (6N) (10 ml) was added to a solution of 3,5-dimethoxy-a, 0-

Q | dimethylbenzeneacetonitrile [22972-63-0] (0.011 mol) in ethanol (40 ml) and the
reaction mixture was stirred and refluxed for 5 days, then the mixture was diluted with
water and extracted with dichloromethane. The aqueous layer was acidified with HCI

20  and extracted with dichloromethane. The extracts were washed with water and with
brine, then dried and the solvent was evaporated, yielding 0.190 g of intermediate (19).

Example A9

vz OH

Preparation of 0 4 intermediate 20

N,N-diethylethanamine (0.005 mol), 4-(1-oxo-2-propenyl)morpholine [5117-12-4]
25 (0.002 mol), tris(4-methylphenyl)phosphine [1038-95-5] (0.0006 mol) and then

Pd,(dibenzylideneacetone)s complex (0.00016 mol) were added to a solution of

intermediate (11) (0.001 mol) in DMF (10 ml), then the reaction mixture was stirred



reaching roomtenperature, the reaction mxture was stirred for 2 hours. The
m xture 15 was filtered off over dicalite, then the filter residue was
washed with EtOQAc and 0.1M HO (60 m) was added to the filtrate. The
aqueous | aygho)¥agsgparated and extracted 2 tines wth ki@ip2o0bhsicar ganic

| ayers were conbi ned, washed with water and with brine, then dri ed,
filtered off and the sol vent was evaporated, yielding 2.7 g of internediate
(21). 20 b) Preparation of /oil intermediate 22 A solution of internediate
(21) (0002 nol) in potassium hydroxide (6M in water (10 nl) and ethanol
(20 M) was put in a teflon vessel of the mcrowave |abstation (M| estone
Inc.) and the solution was stirred in the closed vessel for 6 hours at 170C.
The m xture obtai ned was then cool ed and washed with Et OAc. The aqueous

| ayer was 25 separated and acidifiedgth HCI. Finally, the resulting
precipitate was filtered off, yielding internmediate (22). Exanple Al | a)
Pr epar at i on oodmight tte90PN@ ahidatilete@ StMEIO2RG20 OD.6ThkSeseliing bB2GO BAObEDA]l - 43

%HE_ O fl uor %g%&l%aaféﬁ %iaﬁﬁe%ﬁﬁa)[e;-ags:ﬂ@%ﬁz&;wﬂg n?@m%%ﬁmlaﬁd \lNas fli ssglo\éedt ihn

, p.a. nil. er . nitrogen an xture was coo o - : en
NaHVDS (2M) g”%"i’m&ﬁ‘f@’. f(’ftg? Zaﬂ?ﬁﬂ‘i" g\?’\‘/’ﬁ%‘gﬁgﬂ%ﬁﬁ%ﬁ%ﬁ%“@é e?fﬁ%”?%é“ ure was
stirred for 030thgefiresidne (TME:99 & B Thewsidwerwaaperifed bpsdum| ) in Tiff, p.a. (10
m ) was addektodsteuaphs eve Bitlcapel@iukb®: CIGALITHIQOHMOAN Tiepariuafidétidns t he reacti on

m xture was  Stibiedy LSl es vis evip§ iﬂwéi 9.19856b bh LELRHQue dicalite,
then the fi F"t%‘té*r" reescli%%e Was  Was eevdpvxllat%’ E.(%%\c gﬁ%( t)ﬂe ?]IE térméte was treated
with IN Ha @O%he organi c | ayer was separated, washed with water and with
brine, then dried, filtered off and the sol vent was evaporated, yielding

2.4 g of ingemipedimte (23). 10 ox b) Preparation of intermediate 24 F A {

solution of Internediate ( (0.013 nol) in potassium hydroxide (6M in
water (20 nil) and ethano O nil) was stirred and refluxed for 24 hours,
af t er cool i AgPtepratioratti on ixpdre was washed wirtérmgdi@21 The aqueous | ayer
was acidified with HCl and t resulting precipitate was filtered of f,

yielding 1.5 % (60 %9 of internediate 6240). . .
10  2-Phenoxybenzeneacetonitrile [25562-98-5] (0.010 mol) was dissolved in THF (40 ml)

under nitrogen and the mixture was cooled to -40 °C, then NaHMDS (2M) in THF
(0.025 mol) was added dropwise and the mixture was stirred for 30 minutes. A mixture
of iodomethane (0.030 mol) in THF, p.a. (10 ml) was added dropwise and after
reaching room temperature, the reaction mixture was stirred for 2 hours. The mixture
15  was filtered off over dicalite, then the filter residue was washed with EtOAc and 0.1M
HCI (60 ml) was added to the filtrate. The aqueous layer was separated and extracted 2
times with EtOAc. The organic layers were combined, washed with water and with
brine, then dried, filtered off and the solvent was evaporated, yielding 2.7 g of
intermediate (21).
20

b) Preparation of l l on intermediate 22
o]

A solution of intermediate (21) (0002 mol) in potassium hydroxide (6M) in water (10
ml) and ethanol (20 m!) was put in a teflon vessel of the microwave labstation
(Milestone Inc.) and the solution was stirred in the closed vessel for 6 hours at 170°C.
The mixture obtained was then cooled and washed with EtOAc. The aqueous layer was

25  separated and acidified with HCIL. Finally, the resulting precipitate was filtered off,
yielding intermediate (22).

Example All

D
a) Preparation of I\Q/*\N intermediate 23

F



15 Exanple Al]2 a) Preparation of internediate 25 i F

2,6-Di fl uorobenzeneacetonitrile [654-01-3] (0.013 nol) was dissolved in
TI-1F (25 m) under nitrogen and the m xture was cooled to -40 C, then
NaHVDS ( 2Mo hdds/d4dEes (0. 028 nol ) was added dropwi se and tHGI/ER2RE3N5€0208S
stirred for 30 mnutes. 20 | odonmet hane (0.028 nol) was added dropw se and
whil e reaching roomtenperature, the reaction mxture was stirred for 6
hours. The mi xture was filtered over dicalite, then the filter residue was
washed with EtOAc and the filtrate was treated with IN HCl. The organic

| ayer was separated, washed with water and with brine, then dried, filtered
of f and the solvent was evaporated. The residue (2.2 g) was purified by
colum 25 chromat ography over silica gel (eluent: dichloronethane). The
product fractions were collected angi-t he sol vent was evaporated, yielding
1.4 g of internediate (25). b) Preparation of &Y0O OH internediate 26 H
ydr ochl ori c3,&bifthorohenzeriepdetopidrile HAEE-76-61 €.04dmab wendigsblvedindiilemd at e ( 25)

(0. 006 nol é(eb ) @h@ﬁi@genaﬁ@tﬂem thaf cABledito)-3ERCChéEd WAHNIDS (MY&ET | on i >O<It urﬁ
was stirre . A . evapor at ed, then
t he residueTﬁggugféggﬁ%gﬁﬁ%%héﬁwﬁﬁg?%%%Pﬁg%§gﬁﬁﬁg%§§?8%%$§5

PCT/ EP2003 1095#0f lodmath%éo-(}éé?ﬂ?i)dn &HF’H’-% GrhvEsAeg SEPE e pd) . The aqueous

| ayer was awhiltiréackinlg sabhhengperature, thei@acton thiant magstedd fur 6 hows. c¥heor omet hane. The
or 9?3! c eé t m&ﬁesv%azwlgtae@ B¥ek %(ézhﬁ‘éjﬂap&iithk ﬁﬁezréé%ﬂg% GvkEsXenmhw@gtE@g@anevgpor at efl_, f
yi el ding O. of .in iate : a . reparation o
C6 inter rredﬁ%%lﬁ]ggtﬁ fas/%e.aIFfiﬁv?tFﬁg‘lﬁclq 'o?‘i‘e ééaf‘ﬁ?lﬁg%war%?pf a\lﬁ/z;iswaé%ggﬂ%-'o

3, 4- di hydr owater[apd yithpringy theps drigd. filiergd ofpaqdthe splvpnt giay pvaprated; sieldsai tri | e

[ 74187- 63- 6}.4 of idtkrmediate)23ynder nitrogen, then acetic acid (20 nl) and
Kydrochlgric acid (20 nil) were added and the reaction nixture was stirred
and refluxed overni ght under nijtrogen. The m xture was cool ed, poured out
into ice 10 and extract ed "w i%€hl or omet hane. The organic | ayer was

washed, dri@dPrerasiorefed and A he sol vent was evaPtraedEdE 24yi el ding 1.4 g of
residue (54 % P). The residue was purified by col um chromat ography over

silica gel Agbii@nlor infebddiad B @loPBha) in pdthRium hydroxide (6M) in water (20
ml) and ethanol (40 ml) was stirred and refluxed for 24 hours, after cooling the reaction
mixture was washed with EtOAc. The aqueous layer was acidified with HCI and the
resulting precipitate was filtered off, yielding 1.5 g (60 %) of intermediate (24).

15
Example A12

F
a) Preparation of t:(k\\\n intermediate 25
F

2,6-Difluorobenzeneacetonitrile [654-01-3} (0.013 mol) was dissolved in THF (25 ml)
] under nitrogen and the mixture was cooled to -40 °C, then NaHMDS (2M) in THF
L (0.028 mol) was added dropwise and the mixture was stirred for 30 minutes.

20 lodomethane (0.028 mol) was added dropwise and while reaching room temperature,
the reaction mixture was stirred for 6 hours. The mixture was filtered over dicalite,
then the filter residue was washed with EtOAc and the filtrate was treated with 1IN HCL.
The organic layer was separated, washed with water and with brine, then dried, filtered
off and the solvent was evaporated. The residue (2.2 g) was purified by column

25  chromatography over silica gel (eluent: dichloromethane). The product fractions were
collected and the solvent was evaporated, yielding 1.4 g of intermediate (25).

F
OH
b) Preparation of m intermediate 26
F

~ Hydrochloric acid (40 ml) was added to a solution of intermediate (25) (0.006 moi) m
glacial acetic acid (20 ml) and then the reaction mixture was stirred and refluxed for 24
30  hours. The solvent was evaporated, then the residue was dissolved in dichloromethane



product fractions were collected and the solvent was evaporated, yielding I
g of internediate (27). 15 Exanple Al4 a) Preparation of internediate 28 A
m xture of 2, 3-di hydro-8-nmet hoxy-4H-1-benzopyran-4-one [20351-79-5] (0.02
mol )  and whRBeosloaghissle (0. 125 g) in tichloronmethane (5 ni PETARR2003051022d on

i ce under nitrogen. Trimethylsilanecarbonitrile [7677-24-9] (0.067 nol) was
added dropwi se and the 20 reaction m xture was stirred overnight.

Di chl oronet hane (50 ml) was added and the mixture was washed 2 tinmes with a’
sodi um car bonat e sol ution. The organic |layer was dried, filtered and the
sol vent was evaporated, yielding 4 g of internediate (28). 0Ox b)
Preparation of internediate 29 o A mxture of internediate (28) (0.0072
nol) in acetic acid (15 m) and hydrochloric 25 acid (15 m) was stirred
and refluxed overnight under nitroged4and then the reaction mxture was
cool ed. The mi xture was poured out into water and extracted with

di chl or omet Aheashedyathspdjarm parbenals §1M)yJhe aquequs by @vagpqifdified With (98%d sodi um

hydr oxi de  8i61 atidiegtmactet]iwath dichleroagthereu Thé arymic examtsavadraiéolleatad, dietth hydr ochl ori ¢
acid and ex i ; 1 -45

Rl o oo PGS Skt 5%%@%&@@%@%@%‘%%@&%?@% (MySO4), filtered
off and the solvent was evaporated, yielding 1 g of residue (56 % P). The
resi dual sfr BsampdaAldas purified by Flash-40 col urm chromat ogr aphy over

Bi ot age (el uent: CH2C12/ CH30RY 99/ 1). The product fractions were collected
and t he sol veBfaratiasofevapor 5y yielding 5 0.39 gudr8did@ 20f internedi ate
(29). Exanple A15 OH Prep ron of internediate 30 C C S A m xture of

3, 4-di hydr oA i | Si - 1—% he ;p_ﬁ% h"ﬁﬁ” vfsgqrbonitrile
[ 74187-62- SEQEIQ%%%W [;édrlj%%)g?%gloa%l ’(‘%g ,éa g%?ﬁplﬁ?ori c acid (40
m) was 10 SEPRYER-4gatbonitrls (T ER]-3a (414 moD yuder niffogsadhéngeeticafidset ting. The
reaction m (aolml)aand@sdroddmiceddéamnl)awm gﬂb@@d@¢ha@ionhﬁ>¢u@mdﬁanh. The organic
layer was wagiieixud &Jana%g_t DRG0 e | 1 infhture WAED ol HoRAEBA U edYer Was
acidifi elg Wa&dhex{;'gtedtwqm%whlorzomaeﬂgne.e )'ﬁlg (i)ar%gn‘lacd]ayer was washed, dried, filtered and

the solvent was evaporated, yielding 1.4 g of residue (54 % P). The residue was

purified by column chromatography over silica gel (eluent: CH,CL/CH3;0H 98/2). The

product fractions were collected and the solvent was evaporated, yielding 1 g of

intermediate (27).
15
Example Al4
\ o
a) Preparation of intermediate 28
70

Pre]

A mixture of 2,3-dihydro-8-methoxy-4H-1-benzopyran-4-one [20351-79-5] (0.02 mol)
and zinc iodide (0.125 g) in trichloromethane (5 ml) was stirred on ice under nitrogen. A
Trimethylsilanecarbonitrile [7677-24-9] (0.067 mol) was added dropwise and the

20  reaction mixture was stirred overnight. Dichloromethane (50 ml) was added and the
mixture was washed 2 times with a sodium carbonate solution. The organic layer was
dried, filtered and the solvent was evaporated, yielding 4 g of intermediate (28).

OH
b) Preparation of y 0\ intermediate 29
re
A mixture of intermediate (28) (0.0072 mol) in acetic acid (15 ml) and hydrochloric
25  acid (15 ml) was stirred and refluxed overnight under nitrogen and then the reaction
mixture was cooled. The mixture was poured out into water and extracted with
dichloromethane. The organic layer was extracted with a diluted sodium hydroxide

solution, then the aqueous layer was acidified with hydrochloric acid and extracted with



wi t h di chl oronet hane. The organic | ayer was separated, washed, dried
(MgS04), filtered off and the solvent was evaporated, yielding 0.7 g of
internediate (30). 15 Exanple A16 x i ~ I\ a) Preparation of internediate
31 A m xt wWe200i/05874 di hydr o-5, 7-di net hyl - 1( 2H) - napht hal @aareP2p@Ba6aR1 25- 5]
(0.02 nol) C and zinc iodide (0.125 g) in trichloronethane (5 nil) was
stirred on ice and trinethylsilanecarbonitrile [7677-24-9] (0.075 nol) was
added. The reaction m xture 20 was stirred overnight and washed 2 tinmes with
a NaHCO3 solution. The organic layer was dried, filtered and the sol vent
was evaporated, yielding 5.7 g of internediate (31). H b) Preparation of (
T J internediate 32 A mxture of internediate (31) (0.02 nol) in acetic acid
(40 m) and hydrochloric acid (3 (40 m) was stirred and refluxed for 3
days under nitrogen. The reaction n4sture was 25 cooled and extracted with
di chl oronet hane. The organic |ayer was extracted with a Na2CG3 sol ution,

t hen t he aclidioremathape Thegreanie lager waptepatpteds digddMe A oilicred gffiaad tiad  ext ract ed
wi th di chl apbemhasapordibe yieldgan igof tesiyier (56VaP).s Epatsdualdiactiasiued, dri ed
(MS™4), filt 46 Btudhal : . ' ixng 1.2 g (29 9%
of 1 nt or el A0 (BBl zo%z’?%ji’ﬁé%ﬁg AR T ’d‘iff%g Bxampl 6 AL7 Q x
a) Preparat1d ﬁ:repﬁz. ptfractiqns were poliecivdand the solveRHYASAVEROTAfeg, Weldipe

5- hydr ox§t r@.ymRd Y3 8f itteh®didledEB.anone [ 20098- 14-0] (0. 01 nob and

(aS) - a- net hyl benzenenet hanam ne [ 2627-86-3] (0.01 nol) in ethanol (20 m)
was 5 stirg;ag]ggqsrefluxed over the weekend and then the sol vent was

evapor at ed yi el di Rg }2. 8 g of internediate (33). ~ b) Preparation

of ucminternediate 34 andl OH internediate 35
Preparation of A intermediate 30

) S
{ A mixture of 3,4-dihydro-4-[(trimethylsilyl)oxy]-2H-1-benzothiopyran-4-carbonitrile

[74187-62-5] (0.021 mol) in acetic acid (40 ml) and hydrochloric acid (40 ml) was

10  stirred and refluxed overnight over a Dean-Starck setting. The reaction mixture was
cooled and extracted with dichloromethane. The organic layer was washed with a
Na,CO; solution, then the aqueous layer was acidified with HCI to pH: 2 and extracted
with dichloromethane. The organic layer was separated, washed, dried (MgSO,),
filtered off and the solvent was evaporated, yielding 0.7 g of intermediate (30).

15

Example Al6
N\\ o—-Si/
AN
a) Preparation of intermediate 31

=

A mixture of 3,4-dihydro-5,7-dimethyl-1(2H)-naphthalenone [13621-25-5] (0.02 mol)
Cf j and zinc jodide (0.125 g) in trichloromethane (5 ml) was stirred on ice and
‘ trimethylsilanecarbonitrile [7677-24-9] (0.075 mol) was added. The reaction mixture
20  was stirred overnight and washed 2 times with a NatHCO3 solution. The organic layer
was dried, filtered and the solvent was evaporated, yielding 5.7 g of intermediate (31).

b) Preparation of intermediate 32

A mixture of intermediate (31) (0.02 mol) in acetic acid (40 ml) and hydrochloric acid
(40 ml) was stirred and refluxed for 3 days under nitrogen. The reaction mixture was

25  cooled and extracted with dichloromethane. The organic layer was extracted with a
Na,COj5 solution, then the aqueous layer was acidified with hydrochloric acid and
extracted with dichloromethane. The organic layer was separated, washed, dried
(MgS0sy), filtered off and the solvent was evaporated, yielding 1.2 g (29 %) of
intermediate (32).



Internediate (33) (0.001 nol) was taken up in TBF (anhydrous) (5 m) and the

m xture was cool ed to OC under nitrogen, then sodiumtetrahydroborate

(0.00115 nop 10 and trifluoroacetic acid (0.00344 nob were added and the

reaction RigbLRsyas stirred at OC. Dichloronethane (10poirjepamdoaioaat urated -

NaHCOB sol ution were added. The organic |ayer was separated, washed wth

Nal CO3, dried and the solvent was evaporated. The residue was purified by

col um chr omat ogr aphy over silica gel (eluent: CH2Cl12/Et QAc 95/5). Two

product fractions were collected and the solvent 15 was evaporated, yielding

0.130 g of internediate (34) and 0.090 g of internediate (35). Exanple AlS8
of f Preparation of-internediate 36 A m xture of

1,2, 3, 4-tetrahydro-1-i soqui nol i necarboxylic acid, hydrochl ori de [92932-

74- 6] (0.00117 ne]) and NN-di et hyl etlagnam ne (0.2 g) in 2-propanone (10 ml)

and 20 water (10 m) was stirred and then dicarbonic acid,

bis(],!-dinethylethyl) ester [24424- 99-5] (0.0022 nob was added. The

reacti on m gkdp® A¥@S Stirred over the weekend, then poured out into

di chl omret hane "‘and washed - th water. The organic |ayer was separated,

dried (MgSH), filtered o the solvent was evaporated, yielding 0.38 g

of |nterrredP)anéPa€33'61)0f 25 WO AQ 6745 PCT/ EP2008¢medigoi3 - 47 B.

Preparati on of the conpounds a&ple Bl H N Preparation of I O)Q

d 1 ¢l I I 8-30-6 2.0 g,
To Tmol )y and s o ELTRAMGAd S lﬁﬁﬁd@%ﬁ%[) P&%ﬁb@% f?“? Lo g 10 ol
wer e di ssol @@&'%W@WP@H‘FW@PH% rethano 78 nol ),

N, N- di et hy| giredmeinthaed &eil thg wedkend almﬂie) ;he aoiubnE%levé;ﬂ)raicdgyacdo‘h, nmol ) were

added and t{ a@%@%ro@m\{@ﬁe(ﬁgté@gﬁd overnight. The reaction m xture was
washed with 1 citric acid, sat. NaHCO3 and brine, dried over MgSO™, and L,

evaporated in vacuo. The rgsidue was recrystallised fromisopropanol,
yielding 2.0 (6 mmnpl, 600/@( ound 1. 10 NVR, (DWVSO d6) 51418(m
CH), 1.47 (Y, at'(’EP-fS) 2) 0H| H, CH), 6. 4Mniqrepediate34

H

and N@Oﬂ intermediate 35

Intermediate (33) (0.001 mol) was taken up in THF (anhydrous) (5 ml) and the
mixture was cooled to 0°C under nitrogen, then sodium tetrahydroborate (0.00115 mol)
10  and trifluoroacetic acid (0.00344 mol) were added and the reaction mixture was stirred
at 0°C. Dichloromethane (10 ml) and a saturated NaHCO; solution were added. The
organic layer was separated, washed with NaHCO3, dried and the solvent was
evaporated. The residue was purified by column chromatography over silica gel
(eluent: CH,Cl/EtOAc 95/5). Two product fractions were collected and the solvent
15  was evaporated, yielding 0.130 g of intermediate (34) and 0.090 g of intermediate (35).

Example A18

Preparation of @:{ 7< intermediate 36

A mixture of 1,2,3,4-tetrahydro-1-isoquinolinecarboxylic acid, hydrochloride [92932-
74-6] (0.00117 mol) and N, N-diethylethanamine (0.2 g) in 2-propanone (10 ml) and

20  water (10 ml) was stirred and then dicarbonic acid, bis(1,1-dimethylethyl) ester [24424-
99-5] (0.0022 mol) was added. The reaction mixture was stirred over the weekend,
then poured out into dichloromethane and washed with water. The organic layer was
separated, dried (MgSOs), filtered off and the solvent was evaporated, yielding 0.38 g
of intermediate (36).

25



IH NH), 7.38 (dd, Ar-H). LC-Ms: M+l 332.89, 334.89 Exanple B2 H o N
Preparation of Q conmpound 2 15 Conpound 1 (1.7 g, 5 mml) was dissolved in
met hanol (100 m ), 0.5 g palladiumon activated carbon (10% and CaO (1 g)
wer e addﬁio ®4/ﬂ 6t7pe m xture was hydrogenated at 50C, Afderrrpiakei1of one
equi val e ) ydrogen the reaction was filtered, evaporated till dryness.
The residue was di ssol ved in dichloronethane, vvashed with sat. NaHCG3,
dried and evaporated. The residue was crystallized fromdiisopropyl 20
ether, yielding 0.65 g (60% of conpound 2. NVR (DVMSO-d6) 8 1.4-1.8 (m
CH), 1.49 (s, 6H, (CH3)2), 3.79 (d, 1H, CFl), 6.21 (d, 1H, NH), 7.25-7.37
(m 5H, Ar-H). LCM:. M1l 298.44 25 Exanple B3 H N Preparation of p X
conmpound 3 2, 2-Di net hyl phenyl acetic acid [826-55-1] was dissolved in dry
,di chl oromet hane, oxalyl chloride wags added and one drop of DWP. After
stirring for two hours, the solution was evaporated till dryness,

redi ssol v@.&m&&Mﬂt@m@mt hane, and added WD 2004/ 056745

.PCT/ EP2003/ 0510%]1 48 to a solution oft-am noadamant ane [ 13074-39-0] and

triethyla Di chl oromet hane. The m xture was stirred overnight,
extracted with 15%citric acid, sat,. CCH% and brine, dried over MgSO4,
and evaporqtrg,qrah&o\facuo The residu S tawﬂ]psﬁgdf rom i sopropyl
ether. 5 NVMR" (CDC13) 8 1.3-1.8 ( , ﬁ?. , 6H, (CH3)2), 2.31 (s, 61-L

2 x CH3), 3.96 (d, 1H, CH), 5.50 (d, 1H NH), 6.91 (s, IH Ar-H), 6.99 (s,
OH, ArH). Exdimpthel-@ahldrophenyBacetioracidd62481364] @10 010 Bmebamtidind 4 / O
aminoadamantane hydrochloride [13074-39-0] (1.9 g, 10 mmol) were dissolved in
5  dichloromethane (50 ml), HOBt (2.7 g, 20 mol), N,N-diethylethanamine (2.1 g, 20
( ? mmol), and EDCI (2.1 g, 11 mmol) were added and the mixture was stirred overnight.
The reaction mixture was washed with 15% citric acid, sat. NaHCO; and brine, dried
over MgSQ,, and evaporated in vacuo. The residue was recrystallised from
isopropanol, yielding 2.0 (6 mmol, 60%) of compound 1.
10 NMR: (DMSO-d6) 6 1.4-1.8 (m, CH), 1.47 (s, 6H, (CH3)2), 3.79 (d, 1H, CH), 6.42 (d,
1H, NH), 7.38 (dd, Ar-H).
LC-MS: M+1 332.89, 334.89

Example B2

H
‘ N
Preparation of ©>§g p compound 2

15 Compound 1 (1.7 g, 5 mmol) was dissolved in methanol (100 ml), 0.5 g palladium on
activated carbon (10% ) and CaO (1 g) were added, and the mixture was hydrogenated
at 50°C, Afier uptake of one equivalent of hydrogen, the reaction was filtered,

(.p/ evaporated till dryness. The residue was dissolved in dichloromethane, washed with
sat. NaHCOQ3, dried and evaporated. The residue was crystallized from diisopropyl

20 ether, yielding 0.65 g (60%) of compound 2.

NMR: (DMSO-d6) 6 1.4-1.8 (m, CH), 1.49 (s, 6H, (CH3)2), 3.79 (d, 1H, CH), 6.21 (d,
1H, NH), 7.25-7.37 (m, 5H, Ar-H).
LC-MS: M+1 298.44

25  Example B3

H
N
Preparation of m E compound 3

2,2-Dimethylphenyl acetic acid [826-55-1] was dissolved in dry dichloromethane,
oxalyl chloride was added and one drop of DMF. Afier stirring for two hours, the
solution was evaporated till dryness, redissolved in 10 ml dichloromethane, and added



2- Met hyl - 2-( 3- nethoxyphenyl)proplonlc acid (2 0 g, 10 mmol) and 2-am no- 1o
adamant ane hydrochl oride [13074-39-0] (1.9 g, 10 mmol) were dissolved in

di chl oronet hane (50 m ), HOBt (2.7 g, 20 nol), N, N-diethylethanamne (2.1 g,
20 m*rl)l)w()aipﬁ4 J (2.1 g, I 1 mol) were added and t hedg/ppraoHoen Stirred
over ni ght U"PERction mixture was washed with 15%citric acid, sat.
NaHCO3 and brine, dried over MyS04, and evaporated in vacuo. The resi due
was recrystallised from15 isopropanol, yielding 2.0y (6 nmol, 60% of
conmpound 4. NMR (DVMBO-d6) S 1.4-1.8 (m CH), 1.48 (s, 6H, (CH3)2), 3.75 (s,
3H, OCH3), 3.79 (d, I H CH), 6.23 (d, 1H, NH), 6.8-7.3 (m 314, Ar-H). H
N b) Preparation of OH conpound 5 Conpound 4 was dissolved in dry

di chl or onet hane, cooled to -78C and boron 20 tribrom de was added. The
reaction m xture was stirred at roomg enperature for I hour, poured onto
aqueous ammoni a and extracted w th di chkoronet hane. The organic |ayers were
washed wit hobsalumn omamﬂoaamdamamﬁm:@d)] aﬂ'dltﬂethﬂhmﬂe mesi due was crystallized

from et hyl raqel, ira VR 049) cisSic heid- 1.8 (M CH),

1.44 (s 61 2 é 6. 65-7.16 (dd,
4H, Ar- é’g}gﬁé gﬁdﬁ““‘b%ﬁ °Vﬁé4%?§g‘?“6§‘@?ﬂ%‘eéﬁﬁﬁﬁzgé%ﬂfﬁg‘%ﬁaf 49 H N c)
Preparatlow%aﬁwﬂﬁﬁbbmmﬁqw3 &hr.Conpound 4 was di ssolved in DVP and et hyl

br onoacet atavREGeDaB) ed. 3t10&;@i,bﬁo 1w5r(§)6nquayzslmrn(ganbmans),3%e m xture was

stirred at Ol X cted with

dlchloronet anéeﬁﬁﬁ%bggﬁanl ?ﬂﬁég?ahs ed §§L¢?3 M NaHCO3, and bri ne,
and evapor e reS|due mas dlssoled in ethanol, 1 M potassium5

hydr oxi de %%%g%%%%d, and the m xture tirred for 2 hours. The sol ution
was acidified with IMHC, extracted Bt QAc, the organi c | ayer was -
dried and evaporated. The residue t zed fromethyl acetate, ($
yi el di ng cogppM tn ofNVR.  ( DVBO- d6 ouhd4/ (s, 6H, (CH3)2)
3.78 (d, 1H 4.67 (s, 2H, CH2 011) 6. 23 (d, 1H, NH), 6.77-7.3 (m

4H, Ar-H). 10 0

2-Methyl-2-(3-methoxyphenyl)propionic acid (2.0 g, 10 mmol) and 2-amino-

10  adamantane hydrochloride [13074-39-0] (1.9 g, 10 mmol) were dissolved in
dichloromethane (50 ml), HOBt (2.7 g, 20 mol), N, N-diethylethanamine (2.1 g, 20
mmol), and EDCI (2.1 g, 11 mmol) were added and the mixture was stirred overnight.
The reaction mixture was washed with 15% citric acid, sat. NaHHCO; and brine, dried
over MgSOy, and evaporated in vacuo. The residue was recrystallised from

15  isopropanol, yielding 2.0g (6 mmol, 60%) of compound 4.

NMR: (DMSO-d6) & 1.4-1.8 (m, CH), 1.48 (s, 6H, (CH3)2), 3.75 (s, 3H, OCH3), 3.79
(d, 1H, CH), 6.23 (d, 1H, NH), 6.8-7.3 (m, 3H, Ar-H).

H
N
pe

-

b) Preparation of compound 5

OH

Compound 4 was dissolved in dry dichloromethane, cooled to —78°C and boron
20  tribromide was added. The reaction mixture was stirred at room temperature for 1
hour, poured onto aqueous ammonia and extracted with dichloromethane. The organic
layers were washed with brine, dried and evaporated. The solid residue was crystallized
from ethyl acetate, yielding compound 5.
NMR: (DMSO0-d6) 6 1.4-1.8 (m, CH), 1.44 (s, 6H, (CH3)2), 3.79 (d, 1H, CH), 6.18 (d,
25  1H, NH), 6.65-7.16 (dd, 4H, Ar-H), 9.35 (s, 1H, OH).



Exanple B5 H N Q Preparation of f conpound 7 N Conpound 4 was di ssolved in
DMVF, and di net hyl am noet hyl chl ori de hydrochl ori de was added, followed by
K2CO3. The mi xture was stirred at 60C overnight, poured on 15 ice, and
ext r act edwa 1oh4/aiee4sl or omet hane. The organic |ayer was wRSHEP20§3031021
NaHCO3, and brine, and evaporated. The residue was dissolved in iPrOH with
heating, oxalic acid was added, and the crystallie amne was filtered,
yielding conmpound 7 NVR (DVMSO-d6) S 1.4-1.8 (m CH), 1.49 (s, 6H (CH3)2),
2.78 (s, 6H, N(CH3)2), 20 3.43 (t, 2H, CH2), 3.79 (d, 1H, CH, 4.27 (t, 2H
CH2), 6.29 (d, 1H, NH), 6.85-7.35 (m 4H Ar-H). Exanple B6 WO 2004/ 056745
PCT/ EP2003/ 0511121 -50 H Nm Preparation of I O @QO01-1 conpound 8 H N O
G 7J3/1~/,J Preparation of HO conpound 9 a, a-2, 2-Di net hyl phenyl acetic acid
[826-55-1] (2.5 g, 15 mml) was dissBrved in dry dichloromethane (50 ni),
oxalyl chloride (1.5 nil, 0.017 nol) was and one drop of DWF. After
stirring for two hours, the sol ution wag arated till dryness, 5
redi ssolved in 50 m of dichloronetb gfdgd to a solution of 2-am no-
adamant ane (CAS 13074-39-0) (2.5 g, ahd/ N, N- di et hyl et hanam ne (3.0
g, 30 mmol). in dichl promethane (50 ni9. The m xture was qtirred over ni ght,
extracted wt hrepqg%ngftri ¢ acid, satINaHCCB and brf(ﬁlg’,o“'ﬂif ed over MySO4,
and evaporated in vacuo. The resi dde @s chromat ographed over sili cagel
(eluens 3-5% McCH in dichloro | o nmethane), yielding 1.8 g of conpound 8 NWR
(CDCh) S 1.2-1.85 (m CH), 1.59 (s, 6H, (CH3)2), 1.95-2.00 (m 2H, CH), 3.91
(dt, 1 H CH), 532 (d, 1 H NH), 7.25-7.47 (m 5H, Ar-H), and 1.8 g of
conpound 9 GduRourd@D@s dissobved ingDNIF and athyl Diefnoacttals Gvag addedtogetiic@ wikls) 2) , 21. 05- 2. 10
2;H’ G")pota35i1&3carbonate. The mixture was stirred at 60°C overnight, poured on ice, and
extracted with dichloromethane. The organic layer was washed with 1 M NaHCO;,
and brine, and evaporated. The residue was dissoled in ethanol, 1 M potassium
5  hydroxide was added, and the mixture was stirred for 2 hours. The solution was
acidified with 1M HC], extracted with EtOAc, the organic layer was dried and
evaporated. The residue was crystallized from ethyl acetate, yielding compound 6
NMR: (DMSO-d6) 5 1.4-1.8 (m, CH), 1.47 (s, 6H, (CH3)2), 3.78 (d, 1H, CH), 4.67 (s,
2H, CH2COOH), 6.23 (d, 1H, NH), 6.77-7.3 (m, 4H, Ar-H).

10

Example BS
N
ye
o
Preparation of - I compound 7

C |

Compound 4 was dissolved in DMF, and dimethylaminoethyl chloride hydrochloride
was added, followed by K;CO3. The mixture was stirred at 60°C overnight, poured on
15 ice, and extracted with dichloromethane. The organic layer was washed with 1 M
NaHCO;, and brine, and evaporated. The residue was dissolved in iPrOH with
heating, oxalic acid was added, and the crystallie amine was filtered, yielding
compound 7
NMR: (DMSO0-d6) 6 1.4-1.8 (m, CH), 1.49 (s, 6H, (CH3)2), 2.78 (s, 6H, N(CH3)2),
20 3.43(t, 2H, CH2), 3.79 (d, 1H, CH), 4.27 (t, 2H, CH2), 6.29 (d, 1H, NH), 6.85-7.35 (m,
4H, A1-H).

Example B6



15 (dt, 1H, CH), 5.32 (d, 1H, NH), 7.25-7.50 (m 5H, Ar-H). Exanple 137 H N
-F Preparation of 6~yo ~~~ Q conpound 10 Conpound 8 (80 ng) was di ssol ved
in dichloromethane (2 m) and cooled to -78C wunder nitrogen. DAST (0.1 m)
was added, wedod/dxg7431 xture was stirred and warned to 20 rreavEr2e0sS1@IUr €.

Sat ur at ed NaHCO3 was added and the | ayers were separated. The organic |ayer
was washed with brine, dried (MgJSO4) and evaporated. The residue was ,
crystallized fromdiisopropylether to give 40 ng (50% of the conmpound 10 WO
2004/ 056745 PCT/ EP2003/ 051021 -51 NMR (CDCI3) S 1.2-1.85 (m CH, 1.59
(s, 6H, (CH3)2), 1.95-2.10 (m 2H, CH), 3.93 (dt, 1H CH), 5.27 (d, 1H,
NH), 7.27-7.43 (m 5H Ar-H). 5 Exanple B8 H Prepardtion of L O..-gr
conmpound Il OH Conpound 8 (100 ng, 0.3 mmol) was dissolved in

di chl oronethane (2 m), cooled to -7C and boron tribromde (0.15 m, 1.5
mmol ) was added. The reaction m xture was warned to room tenperature,
diluted with dichl oronet hane and pourgd nﬂa 10 m xture ice and conc.

anmoni a. The | ayers were separ at ed, P olfga | ayer washed with brine,
dried (NgSM?rgﬁaggioggppor ated. The resfdue® Y al by grom et hyl
acetate, yie ng conpound 11; LC-MS: Mt1l 393. 34, 395.34; NVR (CDCI3) S

1.25-1.52 (m CH), 1.57 (s, 611, (CH3)2), 1.90-2.42 (m CH), 3.97 (dt, 1H,
CH), 5.37 (d, IH NH), 6.28-7.30 (m 4H, Ar-H). 15 e B9 Examp H Nm
Preparation of O conpound 12 Q) 2, 2- Digfethyl phenyl acetic acid [826-55-1]
(0.5 g, 2.7 mol) was dissolved in !

0

Preparation of HO compound 9

o,0-2,2-Dimethylphenyl acetic acid [826-55-1] (2.5 g, 15 mmol) was dissolved in dry
dichloromethane (50 ml), oxalyl chloride (1.5 ml, 0.017 mol) was added and one drop
of DMF. Afier stirring for two hours, the solution was evaporated till dryness,
5  redissolved in 50 ml of dichloromethane, and added to a solution of 2-amino-
adamantane (CAS 13074-39-0) (2.5 g, 15 mmol) and N, N-diethylethanamine (3.0 g, 30
mmol) in dichloromethane (50 mL). The mixture was stirred overnight, extracted with
15% citric acid, sat. NaHCO; and brine, dried over MgSQ4, and evaporated in vacuo.
The residue was chromatographed over silicagel (eluens 3-5% MeOH in dichloro-
10  methane), yielding 1.8 g of compound §
NMR: (CDCls) & 1.2-1.85 (m, CH), 1.59 (s, 6H, (CHs)»), 1.95-2.00 (m, 2H, CH), 3.91
(dt, 1H, CH), 5.32 (d, 1H, NH), 7.25-7.47 (m, 5H, Ar-H).
and 1.8 g of compound 9
NMR: (CDCl) & 1.2-1.7 (m, CH), 1.56 (s, 6H, (CHz),), 2.05-2.10 (m, 2H, CH), 3.83 =
15 (dt, 1H, CH), 5.32 (d, 1H, NH), 7.25-7.50 (m, 5H, Ar-H).

Compound 8 (80 mg) was dissolved in dichloromethane (2 ml) and cooled to —78°C
under nitrogen. DAST (0.1 ml) was added, and the mixture was stirred and warmed to
20  room temperature. Saturated NaHCOs was added and the layers were separated. The
organic layer was washed with brine, dried (MgSO4) and evaporated. The residue was
crystallized from diisopropylether to give 40 mg (50%) of the compound 10

Example B7

Preparation of compound 10



di chl oronet hane, oxalyl chloride (0.4 g) was added and one drop of DMW.
After stirring for two hours, the solution was evaporated till dryness,
redi ssolved in 10 m 20 dichl oronet hane, and added to a sol ution of
6- oxo- adamﬂ}o%%&l am ne ethylene ketal (0.6 g, 2.7 mMRINE@06k/051021
NN- di et hyl'ethanam ne (0.5 ml) in dichloronmethane. The mxture was stirred
overnight, extracted with 15%citric acid, sat. NAHCO3 and brine, dried
over MgSO4, and evaporated in vacuo. The residue was purified over silicagel
(el uens 5% MeCOH i n di chl oronet hane), and conpound 12 was recrystallised from
25 isopropyl ether, yielding 600 ng (50%9. NVMR (CDCI3) S 1.52-2.05 (in,
CH, 1.60 (s, 6H, (CH3)2), 3.85 (dt, 1H, CH), 3.85- 3.90 (m 4H, CHCH2),
5.45 (d, 1H, NH), 7.23-7.42 (m 5H, Ar-H). WD 2004/056745 PCT/ EP2003/ 051021
;52 Exanple B10 H N Preparation ofsjl i O conpound 13 O The ketal from
exanple B9 (450 ng) was dissolved in acetone (10 M), I MHA (5 m) was
added and tNMRNICDOIR) @ 1\3ais859t, CHE d.5P ¢, 618, (OHBIRY 1.85-246 Go, ZHHEH),S08t | on m Xt ure
conce t ligr omet hane. The organic |ayers
vvere vvashedth% QﬂR %g'f(dem 76%:1,n7\c/1I\43b(€l}'| ne%dfral ed and evaporated. The residue
was crystallized from ethanol, yielding 300 ng of conpound 13. NVR (CDC13)
6 1.52-1.75 (m CH), 1.60 (s, 611, (CH3)2), 1.95-2.15 (m 2H, C11), 2.30
(d, 211,5 CHixampleB8 (s, 2H, Cl1), 4.12 (dt, 11-L CH), 5.45 (d, IH NH),
7.27-7.47 (m 5H, Ar-H). to Exanple INH ~ N | 1 0 Preparation of OH

conpound 14 Conpound 13 (50 nyg) i 5e0 }@ in MOH and NaBH4 (50 ng) was
added. The Pripamtipn@fwas stirred at oma eamurecqmnou'siﬁours 1M HCl was
wi t K™ di“chl or onet hane. The organic

added, and the m xture was extract
phase was washed with 15 brine, driéd and evaporated. Chronatography over
f i cagel (5% McOH in
) Compound 8 (100 mg, 0.3 mmol) was dissolved in dichloromethane (2 ml), cooled to
—78°C and boron tribromide (0.15 ml, 1.5 mmol) was added. The reaction mixture
was warmed to room temperature, diluted with dichloromethane and poured on a
10  mixture ice and conc. ammonia. The layers were separated, the organic layer washed
with brine, dried (MgSO,) and evaporated. The residue was crystallized from ethyl
acetate, yielding compound 11; LC-MS: M+1 393.34, 395.34;
NMR: (CDCI13) 6 1.25-1.52 (m, CH), 1.57 (s, 6H, (CH3)2), 1.90-2.42 (m, CH), 3.97
(dt, 1H, CH), 5.37 (d, 1H, NH), 6.28-7.30 (m, 4H, Ar-H).
15 :

Example B9

H
@X(”
Preparation of Y E compound 12
0]
6] J

2,2-Dimethylphenyl acetic acid [826-55-1] (0.5 g, 2.7 mmol) was dissolved in dry
dichloromethane, oxalyl chloride (0.4 g) was added and one drop of DMF. After
stirring for two hours, the solution was evaporated till dryness, redissolved in 10 ml

20  dichloromethane, and added to a solution of 6-oxo-adamantan-2-ylamine ethylene ketal
(0.6 g, 2.7 mmol) and N,N-diethylethanamine (0.5 ml) in dichloromethane. The
mixture was stirred overnight, extracted with 15% citric acid, sat. NAHCO; and brine,
dried over MgSO,, and evaporated in vacuo. The residue was purified over silicagel
(eluens 5% MeOH in dichloromethane), and compound 12 was recrystallised from

25  isopropyl ether, yielding 600 mg (50%).
NMR: (CDCI3) 61.52-2.05 (m, CH), 1.60 (s, 6H, (CH3)2), 3.85 (dt, 1H, CH), 3.85-
3.90 (m, 4H, CH2CH2), 5.45 (d, 1H, NH), 7.23-7.42 (m, 5H, Ar-H).



di chl or onet hane) gave the 20 ng (40% of compound 14. NMR (CDC13) 61.52-2.00
(m CH, 1.60 (s, 6H (CH3)2), 3.85 (dt, 11-1, CH), 5.45 (d, |IH NH),
7.23-7.42 (m 5H, Ar-H). 20 Exanple 1312 k N Preparation of H conpound 17
1- Phenyl cxgh onuppaaecar boxylic acid (0.00028 nol); was apdegrtomsasmwexture of
pol ymer - supported N cycl ohexyl carbodii m de (0.0004 nol) in dichloronethane(5
m). The mxture was stirred for 15 m nutes. 2-Mthyl-2-propanam ne (0. 0002
nol ) was WO 2004/ 056745 PCT/ EP2003/ 051021 -53 added and the reaction '
m xture was stirred overnight at roomtenperature. The resin was filtered
off and the filtrate was evaporated. The residue was purified over a
prepacked silicagel liquid chromatography colum (14 m; el uent
di chl oronet hane). The product fractions were collected and the sol vent was
evaporated, yielding 5 conpound 17. -s&=xanpl e B13 Preparati on of conmpound 31
Pol ymer - supported carbodiinm de (0.0004 nol) was suspended in dichl oronet hane
(5 10 m ) .Examele B10- phenyl cycl opr opanecar boxylic acid (0.00028 nol) and
N, N- di et hyl -4 pyri di nam ne (0.00001nol ¢y e added and the m xture was
stirred for 20 mnutes. Tricyclo[3 ane-l - met hanam ne (0.0002
mol ; 6 vari Papa&lions¥s added and the o1y xt Ugdenpéad 13t i rred over ni ght
at roomtenperature. The m xture was filtefedf The filter residue was
washed with dichloronethane and the filtrate' sosol vent 15 was evapor at ed.
The residu 1 L. ef : . raph KONEX
Fl ashTubeTHh%%?ta ntn&&a" g‘f%‘%éﬁt (V:V%g Wegﬁ;ﬁé&é&%@%gﬁf’f] }rl%lg? }g-n;S%V\BI‘E
col | ected ¥ a@%ﬁﬁn‘h‘k‘f Prre yassHEed A G- éiberréacé‘%‘ﬁ’&“é‘i‘@ﬁ, yi el di ng
0. 037 of conpousid, 31 eEkacteg with Bichlo@methiynepPToperganid layersoferamashgbnpound 89 20 A
rlri )r(\t gr e Pf ]{wm saBNGHOB] Bﬁlbhﬂéiﬂt@édraﬁ@éﬁp@iﬁi)xﬂ ’I(bg rd3fdde WA chystallized from {
- hydr oxy- Qb nol ) an
N- (et hyl careﬁaﬁﬁﬁ%géﬁé W%cﬁgm%%ﬁ 3-£r o&z'inedi anm ne

NMR: (CDCI3) §1.52-1.75 (m, CH), 1.60 s, 6H, (CH3)2), 1.95-2.15 (0, 2H, CH),

2.30 (d, 2H, CH), 2.50 (s, 2H, CH), 4.12 (dt, 1H, CH), 5.45 (d, 1H, NH), 7.27-7.47 (m,

5H, Ar-H).
H
: >< N
° l
OH

Compound 13 (50 mg) was dissolved in MeOH and NaBH, (50 mg) was added. The
mixture was stirred at room temperature for 6 hours. 1M HCl was added, and the )
mixture was extracted with dichloromethane. The organic phase was washed with “

"

SBD

10
Example B11

Preparation of compound 14

15  brine, dried and evaporated. Chromatography over silicagel (5% MeOH in
dichloromethane) gave the 20 mg (40% of compound 14.
NMR: (CDCI3) 6 1.52-2.00 (m, CH), 1.60 (s, 6H, (CH3)2), 3.85 (dt, 1H, CH), 5.45 (d,
1H, NH), 7.23-7.42 (m, 5H, Ar-H).

20 Example B12

(0] /K
N
Preparation of H

compound 17
1-Phenylcyclopropanecarboxylic acid (0.00028 mol); was added to a mixture of
polymer-supported N-cyclohexylcarbodiimide (0.0004 mol) in dichloromethane (5 ml).
The mixture was stirred for 15 minutes. 2-Methyl-2-propanamine (0.0002 mol) was



nmonohydr ochl oride (0.00105 nol) in dichloromethane (5 m) was stirred until
conplete dissolution ( 20 mnutes) at roomtenperature. A m xture of

2- adamant anam ne 25 hydrochl oride (0.0013 nol) in dichloronethane (2 m),
triethyl agig\®ofdsels) and DVF (0.5 m) was added and thecrasabdsasiozni xt ur e
was stirred overnight at roomtenperature. Water (2 m) was added and the
m xture was stirred for 10 mnutes. The mxture was filtered through
ExtrelutTM and the filtrate's solvent was evaporated. The residue was
purified by flash col um chronmat ography on TRI KONEX Fl ashTubeTM (el uent : WO
2004/ 056745 PCT/ EP2003/ 05t 021 -54 CH2C12/ Et OAc 95/5). The product fractions
were collected and purified by HPLC. The product fractions were collected
and the sol vent was evaporated, yielding conmpound (89). BT conmpound 270 b)
Preparati onof 5 A suspensi on of comgound (89) (0.005 nol),

1- br ono- 2, 5- | i di nedi one, (0..0055 nol) and )

2,2' - azobi ?(1 Wﬁl’eﬁ?ttﬁ’ﬁf%’i"?’? P”g‘ﬁ S&“f‘g%‘?@ng%gtwﬁﬁmﬁ?"ﬂ%o%re%

tetrachl ormtﬁhaaeofffﬁilatlﬁdﬁltram\??s&wpbfa&d aﬁﬂi‘edi(ﬁlfelwds(pd]ﬁfad)éveﬂ.a hougI tEen theOI
precipitate wa Sfilter. of f an vapgrated. The residue
el ssol VERorket sl i eeseaine iy ot Q4 it GRS i « n = 256
NaHCO3 sol ulthe productrhdiiosatedd colléoted andlthekdlVenbwads eeaporhted, yinldiigir e was dried and

t he sol vent was gYﬁporat ed, yielding 2 g of product. A part (0.100 g) of
this resi df@ % purified by high-performance liquid chromatography. The
product fractions were collected and the solvent was evaporated, yielding
conpound (270). 3Preparati on of conpound 161 A suspension of conpound
(270) (0. oez“;%i%&% pot assi um cyani de (0.0065 nol) and 15 potassium i odi de
0.00013 nol) in acetonitrile 0 m) was stirred overnight at room
enperature and then the solv was eyaporated. The residue was dissol ved
in Dichlorg cand the I S ra h H2O The m xture was
filtered %&@trel ut' M and the so%@ (eé{)/lg (l)ﬁrMa%]ed The residue was
purified by colum chromat ogr aphy ov i'ca gel (eluent : hexane) Et OAc
2/'1). The probyaiectupboreed CirbniimRe (WE00& mobIwae aspddarinditiieonahaed  was

ﬁvﬁgg:rgéﬁﬁ dn]¥7 l d,ll In enylc]yzlolgro;(anecaro&xy%c a&d {Brb%b%dmol)(a]ﬁg ;V)N dlmeﬁgll AF reparation of

pyridinamine (0. OOOOlmol) were added and the mixture was stirred for 20 minutes.
Tricyclo[3.3.1.13,7]decane-1-methanamine (0.0002 mol; 6 variables) was added and

the reaction mixture was stirred overnight at room temperature. The mixture was
filtered. The filter residue was washed with dichloromethane and the filtrate's solvent
15  was evaporated. The residue was purified by flash column chromatography on
TRIKONEX FlashTube™ (eluent : hexane/EtOAc 9/2). The product fractions were
collected and then extracted and the extracts were evaporated, yielding 0.037 of

compound 31

Example B14

O
a) Preparation of % compound 39

A mixture of m, ®-dimethylhydratropic acid (0.001 mol), 1-hydroxy-1H-benzotriazole
(0.0011 mol) and N'-(ethylcarbonimidoyl)-N, N-dimethyl-1,3-propanediamine
monohydrochloride (0.00105 mol) in dichloromethane (5 ml) was stirred until complete
dissolution (+ 20 minutes) at room temperature. A mixture of 2-adamantanamine

25 hydrochloride (0.0013 mol) in dichloromethane (2 ml), triethylamine (1 ml) and DMF
(0.5 ml) was added and the resultant mixture was stirred overnight at room temperature.
Water (2 ml) was added and the mixture was stirred for 10 minutes. The mixture was
filtered through Extrelut™ and the filtrate's solvent was evaporated. The residue was
purified by flash column chromatography on TRIKONEX FlashTube™ (eluent :

20



25 met hanol (50 ml) was hydrogenated at 14C with Raney nickel (cat. quant.)
as a catalyst. After uptake of hydrogen (2 equiv.), the catal yst was
filtered of the filtrate was evaporated, yielding A of
conpound 5%@6@ﬂ%a%“’N e) Preparation of VNV M\~ conpoundpgéégﬂ%&®§@2f
20041056745 PCT/ EP2003/ 051021 -55 A suspension of conmpound (170) (0.0006
nol ) and pot assi um carbonate (0,0018 nol) in N, N-dinmethylformam de (8 m)
was stirred for 15 mnutes and a m xture of I|-chloro-

2- (chl or onet hoxy) et hane (0.00066 nol) in NN-dinmethylformam de (q.s.) was
added 5 dropwi se, then the reaction m xture was stirred over the weekend at
roomtenperature. The m xture was heated overnight to 65C and extra

1-chl oro-2-(chl or onet hoxy) et hane (05930 g) was added. The resulting mxture-*
was stirred for 3 hours at 65C, then poured out into water and extracted
V\,iht h di chl ocEsG/IGRAE 95/3))€hp poditt fractiess wird dofléctd andpurified by HRLE.0r mlance liquid

chr omat ogr a : ' . to sol vent was
cvapor at od oiupro@imBEAEER AL LITR. MRERCERAEE vkl 1© B0 Phg 0 021
g (8.5 %) eAPCHHEInd (191). Exanple 815 N N Preparation of A conpound 178
i 0o A mxture of iodonethane (0.001 nol) in N, Ndinethylformamde (1 m) was
added dropwise to a suspensign of]cgnpound (179ﬁ%%%§Q993 nol ) and pot assi um
carbonate 1) Képafdfidnofot) in N f or mam nil) and the reaction
m xture was stirred overnight at*rodm erature, then the m xture was
poured osit ARtsPensidh 6f cotPOundRE) €005 wioh)N1-Blofbl2gr L disddRdne, (6055es Ul ti ng

m xture was,_fj ( . At . Ade, was evapor at ed,
yi el ding pr %léfl.)]ctdezz{l X %%%%@E%Tbﬂg& WB@ZZ?‘%%EE resi.due was triturated.
under DI PE; tetrpfblopamnsthany Gmhres isted apdreliaed for [ pavdbendhepreripiagmagd, 20 «
yi el di ng 0. OFEedpf{a88 tholvdnt wasryaperatbd( THSpsidexanpsoivBi® a) Preparation of e o
N-a conpoungicidrdmetfiandad thé R1ulibn Wadiv48K8awatha 20l NBIGW bt AeRGakd C acid
(0.0004 16 ! ;ﬂd vgit_h brine. The mixture was dried and the solvent was evaporated, yielding 2 g of

product. A part (0.100 g) of this residue was purified by high-performance liquid

chromatography. The product fractions were collected and the solvent was evaporated,

yielding compound (270).

H
¢) Preparation of N///\Qﬁ/ N@ compound 161

A suspension of compound (270) (0.0013 mol), potassium cyanide (0.0065 mol) and

15  potassium iodide (0.00013 mol) in acetonitrile (10 ml) was stirred overnight at room
temperature and then the solvent was evaporated. The residue was dissolved in
Dichloromethane and the solution was extracted with H,O. The mixture was filtered
over Extrelut™ and the solvent was evaporated. The residue was purified by column
chromatography over silica gel (eluent : hexane/EtOAc 2/1). The product fractions

20  were collected and the solvent was evaporated, yielding 0.12 g (96 %) of compound
@aen.

H
O
d) Preparation of HZNV\& compound 170

A mixture of compound compound (161) (0.0009 mol) in a mixture of ammonia in

25  methanol (50 ml) was hydrogenated at 14°C with Raney nickel (cat. quant.) as a
catalyst. After uptake of hydrogen (2 equiv.), the catalyst was filtered off and the
filtrate was evaporated, yielding 0.270 g (88 %) of compound (170),

e) Preparation of \@ compound 191
(o]



adamant anam ne hydrochl oride (0.0006 nol) and 1-hydroxy-IH benzotriazole
(0.0008 nol) in dichloronethane (5 M), DM (I m) and

N, N-di et hyl ethananmine (3 mM) was 25 stirred, then

N- (et hyl caiPRpigdsday! ) - NN-di net hyl -1, 3- propanedlanlne romEPeaB®sti2or i de
(0.00045 nol) was added and the reaction m xture was stirred overnight.
Water (2 m) was added, the m xture was stirred for 10 mnutes and filtered
t hrough Extrelut TM The sol vent was evaporated and the residue was purified
by flash colum chromatography on TRI I CONEX Fl asbTuberm (el uent:
CH2Cl 2/ Et OAc 98/2). 30 The product fractions were collected and the sol vent
was evaporated. The residue was further purified by high-performance liquid
chromat ography. The product fractions were collected and the sol vent was
evapor ated. The residue was dissol vess-i n di chl oronet hane and washed with a
Na2CO3 sol ution. The m xture was filtered WD 2004/ 056745 PCTI EP2003/ 051021
-56 through Extrelut TM and the organi c sol vent was evaporated, vyielding

0.0148 ¢ ?fAs& Gﬁﬂﬁoﬁ@&ﬁ&(g?b)(é?g&%ﬂﬁdlﬁéﬂﬂ@dtasﬁfm’éﬁbbﬁa(amogﬁmygdl 180 5 A(1

m xture o " LONERY bfh-cifdy! ester

g, palla Rﬂ?@#? detat e zﬂﬂé%; 5%% bi's |phenylphospb|ne
(0. 0004 rmol3 -(Clﬂa??alethﬂyéft "EOJ‘) ) Wisa %act ed at 125C
for 16 hourdomwist, ﬂlbtetheream Bftwewss Stmsictmapmv@k@d atr‘ﬁhmtem@srauue (0.5 g) was
gur Ih }‘I ed brm%w& mﬁ@a&b%{lgﬁm/ss@cyﬁrd oird 1 &ﬂor&l@l(clfl&"&h&liﬁ tha%le . vent

i chl oronme duc actions wer an e sol ven
was evapor a (?@g@%maév\% ng m@?%”%‘fed%%r 3]h°m3145e§‘6§ O c) Preparation
of rn conporertd eg3nto gatgyand rﬁts@e dickley wﬂuwams@efﬁml) in THF (40
m) was hydﬁﬂﬁ@ﬁﬁﬁﬁﬁhmmdﬂmndmﬁhhﬂdquydﬂm@ﬁﬁhﬂ&h&ﬂmﬁﬁﬂbOﬂh&&QQ% (0.03 g) as a
(at al ysty  Allveht wiPERSG ] anl A" Q880 waslPater wilbtiiVe dharchdl SSO%‘(tJ/ yat was filtered

of f and the orated. The residue was ed in
d|chIoronEt$éﬁE%éﬂ%mFW@mPg§3 ue was purified by colum chromat ography over
silica gel Examplefls: dlchloronethane) Two product fractions were collected
and the solvent was evaporaoeo | i 0.045 g of conpound (193). d)

Pr epar at i on PadpasatiooNila conpod M A mi eompamdfi’&onpound (193)
(0.00015 nol) and 1, 4-di oxane (0 ydrochlorlc acid (2 m) was
stirred forAﬂuhmupr&mﬂﬂ@mdﬁﬂotmdhmﬂh@dgmmw@mtmmhb(bmap@$aﬁeh. The

dropwise to a suspension of compound (170) (0.0003 mol) and potassium carbonate
15 (0.001 mol) in N, N-dimethylformamide (3 ml) and the reaction mixture was stirred
overnight at room temperature, then the mixture was poured out into water and washed
with Dichloromethane. The resulting mixture was filtered over Extrelut™ and the
solvent was evaporated, yielding product (NMR: CTS, LCMS: 100 % MW 382). The
residue was triturated under DIPE; the resulting precipitate was filtered off and dried,
20  yielding 0.075 g (65 %) of compound (178).
Example B16

€ K
ot Br. N
a) Preparation of m @ compound 271

A mixture of 3-bromo-a,0-dimethylbenzeneacetic acid (0.0004 mol), 2~
adamantanamine hydrochloride (0.0006 mol) and 1-hydroxy-1H-benzotriazole (0.0008
mol) in dichloromethane (5 ml), DMF (1 ml) and N,N-diethylethanamine (3 ml) was
25  stirred, then N'-(ethylcarbonimidoyl)-N, N-dimethyl-1,3-propanediamine
monohydrochloride (0.00045 mol) was added and the reaction mixture was stirred
overnight. Water (2 ml) was added, the mixture was stirred for 10 minutes and filtered
through Extrelut™. The solvent was evaporated and the residue was purified by flash
column chromatography on TRIKONEX FlashTube™ (eluent: CH,Cl/EtOAc 98/2).
30  The product fractions were collected and the solvent was evaporated. The residue was
further purified by high-performance liquid chromatography. The product fractions
were collected and the solvent was evaporated. The residue was dissolved in
dichloromethane and washed with a Na,COj; solution. The mixture was filtered




resi due was dissolved in dichloronethane and filtered over a silica-path

(di chl oronet hane). The filtrate was evaporated and the resulting residue was
dried, vyiel di ng 0.025 g (45 %9 of compound (196). 25 Exanple B17 gy"M H
Prepar at i q,po PH Ck conpound 159 A mi xture of conpoupgrEPZdes/ 06200013
nmol ), Pd2(d| enzy deneacetone) 3 conplex (0.026 g),

1, 1' - bi s(di phenyl phosphi no)ferrocene (0.033 g), Zn/Zn(CN)2 (0.012g/0.105g),
sodi um azi de (0.100 g) and amoni unthloride (0.082 g) in DVA (50 30 m) was
reacted in a mcrowave at 150C for 45 mnutes. Then the reaction m xture
was poured out into water and extracted with Et QAc/ DI PE. The extracts were
washed WO 2004/ 056745 PCT/ EP2003/ 051021 -57 with water and filtered over
Extrelut7m then the solvent was evaporated. The agueous phase was
extracted with dichl oronet hane and fiskt ered over Exfrelut. The solvent was
evaporated and the residue was purified by high-performnce reverse phase
liquid chr traploBxtepin) anditte ongaoid sclvent wadvamrmedyyelding 00148@tofd and t he sol vent
was evapor ag undr{2’)’1')e| di ng conmpound (159). Exanple B 18 H Preparation of
Nrn conmpound 166 Butyllitbium (0.0011 nol) was added dropw se under N2 at
-78C to a solution of conpound (271) (0 0005 nol) in THE (5 m) and the

m xt ure was %tll’l’ed faor 30 HES mxture&lg{ i odopr opane (0.0006
mol ) in THE YFreRasationel added pw t heoPRIR4 188 i xture was stared
for 1 hour at -78C. The m x to vvarmovernlght and then a
sat ur at edl I\lﬁmmdfﬁﬁnipewd(@l}r{(}omﬂ%m%!dGEIH"PCWK’@?‘EHI‘TF‘%‘ l&yer was separated,
washed, fi | paiadidn@eetatexXd.000R vol)M, rpopinediyibisidiphertylphasphine(@0004 mbRd. The

::ﬁ?:)ﬁgteoé?agnﬁl%gﬁ ylafifdse (@H{ljnﬁ'rﬁﬂ (Rj%rﬁ Qﬁﬁ%gggﬁﬁ“d foP?cglﬁJurl S|ahTheIgpr oduct
fractions 1 Yeg ‘Eﬁlel’ageo&agﬁ i‘hedei“ﬁ’é(%%&)% “'i’/éggo\c%{ W8 at ed. The resi due wask
purified bychuomgtograpby oyst siigacel (elagns r dehlorpmethang). Jivodraghet iaetiosyjverphy. The

pr oduct 16 r acdlie@&iSanidbi olven0Whsetipdehtadeltiing 0.320 y©@N o) WbSnpuaidgIsvy.ed, yi el di ng

conpound (166). Exanple B 19 M a) Prg,-par ation of I " conpound 272
. P
c) Preparation of I @ compound 193

A mixture of compound (180) (0.0003 mol) in THF (40 ml) was hydrogenated with
palladium on activated carbon (10%) (0.03 g) as a catalyst. After uptake of hydrogen
15 (1 equiv.), the catalyst was filtered off and the filtrate was evaporated. The residue was

w

dissolved in dichloromethane and the residue was purified by column chromatography
over silica gel (eluent : dichloromethane). Two product fractions were collected and
the solvent was evaporated, yielding 0.045 g of compound (193).

H

d) Preparation of HO I N@ compound 196

20 A mixture of compound (193) (0.00015 mol) and 1,4-dioxane (0.5 ml) in hydrochloric .
acid (2 ml) was stirred for 1 hour at 70°C and then the solvent was evaporated. The
residue was dissolved in dichloromethane and filtered over a silica-path
(dichloromethane). The filtrate was evaporated and the resulting residue was dried,
yielding 0.025 g (45 %) of compound (196).
25  Example B17

FNE -
N\ P
Preparation of N/\Q/H/N@ compound 159
0

A mixture of compound (271) (0.00013 mol), Pdx(dibenzylideneacetone); complex
(0.026 g), 1,1"-bis(diphenylphosphino)ferrocene (0.033 g), Zn/Zn(CN),
(0.012g/0.105g), sodium azide (0.100 g) and ammoniumchloride (0.082 g) in DMA (50
30  ml) was reacted in a microwave at 150°C for 45 minutes. Then the reaction mixture
was poured out into water and extracted with EtOAc/DIPE. The exiracts were washed



20 A m xture of conpound (271) (0.00013 nol), Pd2(di benzylideneacetone)3
complex (0.026 g), 1,1'-bis(diphenylphosphino)ferrocene (0.033 g) and

Zn/ Zn(CN)2 (0.012g/0.105g) in DVA (50 mM) was reacted in a mcrowave at
150C for &&)%{}04/ tes, then the reaction mxture was pourgéepoodssifz1vat er
and extract h"Et OAc/ DI PE. The extracts were washed with water and the
sol vent was evaporated. The residue was 25 purified by solid phase
extraction on a prepacked silicagel liquid chromatography colum (el uent:
CH2C12) . The product fractions were collected and the sol vent was
evaporated, yielding 0.055 g of conpound (272). b) Preparation of H'
conpound 273 i o A mxture of conpound (272) (0.001 nol) in a solution of
ammoni a in nmethanol (50 30 m) was hydrogenafed at 14C with Raney ni ckel
{cat. quant.) as a catalyst. After Fptake of hydrogen (2 equiv.), the
catalyst was filtered off and the filtrate was WO 2004/ 056745

PCT/ EP2003/ RflRatd and E&r@\baacnx&éle@" tHdHahd BFed was Waporste® SThe i@ tkob

di chl or onet han S I n was, filt T | t e was evapor at ed,
yi el di ng 0. Ig’?ﬁ‘@sg?m&% 3’1 %%aneﬁld ¢ eﬁ’?‘éerg’lm ﬁon i&‘f“g‘ 'Yy 1( N
conpound 27%asgvapgrated; wmél@ﬁﬁéa%ie(i mph-wfoe@@%rcm%phaﬁ@qmd

N, N- di et hy| @kdpmegriphe The pdaasfracibys webe dollectbidGiid the orhivwat@v{pgrated) was stirred

for 15 m ggm lonl 8@ (i @perature. Then a mxture of 4-chlorobutanoyl
chl ori de [4§ Ez g u?ilé 0165 nol ) in dichloronmethane (2.5 ml) was added

dropwi se a action mxture was stirred overnlght at rooml
tenperature. The m xture was th-HCl (IN), ? % NaHCC3

sol ution and™#RlP ter The redyblt g\@ture ?R/H’Q"‘%“idll %red over Extrelut 1
and the sol vent was porated. The residue was purified by colum

fhr onat ogr a%‘ﬁi}m@*)‘é’r«’gml ‘E‘a) ﬁ%laddeééﬁoﬂ%fﬁ? undes Bocf IBEHAPEMOf. The product
racti ons wampowd|(2AL (000mal) intTBIFI6 mbemd the wegure wapssirad £l 30 yi el di ng 0. 072 ¢
of conpoundmfnat%é)mén%ﬁmelcﬁﬁﬁoﬁbﬂﬁe(owowm&jﬁmqsm@ma@w}’@ N_a conpound 160

N, N, N—tr et hyl benzepenet ha ni.um.chl pr 0 nol and sodi um
hydr oxi i ‘?‘é%" a(‘@ “3“30“‘””?‘“ 8%5"6“‘%%‘551"” 7*9’%]“? “2‘ Bthd(274) (0.00014

nmol) in 15 #lown tgrveﬁe?m@telsitbﬁn)asahrateéﬂ@fﬁléa'@miﬁma\xatsmi dwdle stirred
over ni ght  agrginixiiger warspRakatdd W Shed] Hilerat ovérBxee A andihbadvedt wasmes wi th HC

(IN, wth g Erd%ﬂ%sxdﬂbq% QQVEI@‘M b I‘ﬂ@ﬁa@l&d sx-ﬁt'&elrlﬁﬁfdl ting mxture was

filtered OV&:orEa)t(ggia%Ly co}-umnn(g| g) (e (hluent hexane/EtOAc 10/1). The product fractions

15  were collected and the solvent was evaporated. The residue was purified by high-

performance reverse phase liquid chromatography. The product fractions were
collected and the solvent was evaporated, yielding compound (166).

Example B19
N\\ H
a) Preparation of \mN@ compound 272
Q, 20 A mixture of compound (271) (0.00013 mol), Pdx(dibenzylideneacetone); complex

(0.026 g), 1,1'-bis(diphenylphosphino)ferrocene (0.033 g) and Zn/Zn(CN),
(0.012¢/0.105g) in DMA (50 ml) was reacted in a microwave at 150°C for 15 minutes,
then the reaction mixture was poured out into water and extracted with EtOAc/DIPE.
The extracts were washed with water and the solvent was evaporated. The residue was

25  purified by solid phase extraction on a prepacked silicagel liquid chromatography
column (eluent: CH,Cly). The product fractions were collected and the solvent was
evaporated, yielding 0.055 g of compound (272).

H
b) Preparation of "szN‘@ compound 273

A mixture of compound (272) (0.001 mol) in a solution of ammonia in methanol (50
30  ml) was hydrogenated at 14°C with Raney nickel (cat. quant.) as a catalyst. After
uptake of hydrogen (2 equiv.), the catalyst was filtered off and the filtrate was



sol vent was evaporated, yielding 0.050 g of a colourless oil. The residue

was purified by solid phase extraction on a prepacked silicagel |iquid
chromat ography colum 20 (eluent: CH2Cl 2/ CH3CH 90/10). The product fractions
were collected and the solvent was evaporat ed, y|eId|ng conmpound .
(160) . ExXPIUVBEHG4%) Preparation of conpound 171 - Pﬁpggﬁmgeﬂp
internmediate (29) (0.0019 nol) in N, N-dlethylethananlne (2 mM) and 25

di chl oronet hane (15 m) was stirred and 1-hydroxy-IH benzolriazole (0.002
nol) was added. Then N-(ethyl carboni m doyl)-N, N-di net hyl -1, 3- pr opanedi am ne
(0.002 nol) was added and the m xture was stirred for 10 m nutes.

2- Adamant anam ne hydrochl oride (0.0022 nol) was added and the reaction

m xture was stirred overnight. A citric acid solution. (2 m) was added and
the resulting mxture was filtered tg%ough WO 2004/ 056745 PCT/ EP2003/ 051021 +
-59 Extrelut 1. The filtrate was evaporated and the resi due was purified by

flash col UapdlikioTal ABEARRK dRbNER D ohlaa ] énqbag%ﬂzmd CH2Q1 21 Et QA
90/ 10). The $ﬁuct racti o e e sol vent was
tf"’?s"i’*ﬁﬁ&ﬁpmlafeg’éﬁvl\@ﬁﬁ %@sﬁ%ﬁ?‘? “ hi gh- perfornmance |iquid

evapor at ed.?®
chronatography, then the product fractions 5 were coIIected and the sol vent

was evaporated, yielding 0.155 g 1(25 @@ om conpound (171). Flip b)
Preparatloncme@mMKMotonpouna/T7%“A conpoem@ugdl?74) (0. 00044 nol)
in methanol (50 m) was hydrogenat ed ov8rn wi th pal | adium on acti vated
carbon (0. 1A gyutias oﬂcoﬁ@bx&id)(m) (WODEYmMpinak\eIVﬂfethyEuiﬁifaﬁ@ﬁ'(ﬂQdos e v.), the
cat al yst vaskhib &ﬁﬂmgﬁ)@ &efoiiﬂ a&seaﬁﬁnsﬂ then 10 the

resi due mas r|e 72 Exanpl e B21
Pr epar at i orfigfregt feehiog %6% Qﬁg gi’B 09 00006 mol )

and f or nal déﬁyd)aw@(ad@dgyommem;tth%meihmmmwasmeidwmgb@emmed at 50 'C with .
pal I adi um Qém@%ham%&ﬁfemnwé&e@&lﬂgncp@wwl@a(sa/mhlyem3 sofitibhe presence of a

t hi ophene solut e g equiv.), the
catal yst wa2d Wm é§m8F§m ﬁﬁ“ erH% ?gﬁ@%@*ﬁ%a %93%58”6 W& r esi due was

di ssol v&d |eﬁamraeq4| @W@W&ﬁ‘i’é}’% e eelying ehrogetography ovewﬂtcn gel 5 9iNal CO8
sol uti on aneuentiGHHCHB/OH;OH 99ME Thexytadne frastiond wdré enllededomé the kodtenel ut T and t he

sol vent wasy® \é@aBQFaf’é&,%ldjng 0.072 g of compound (274) (colourless oil).

H

d) Preparation of N I N@ compound 160

N, N, N-triethylbenzenemethanaminium chloride (0.00015 mol) and sodium hydroxide
(50%) (0.5 ml) were added to a solution of compound(274) (0.00014 mol) in

15  dichloromethane (5 ml) and the reaction mixture was stirred overnight at room
temperature. The mixture was washed 2 times with HCI (I1N), with a 5 % NaHCO;
solution and with water. The resulting mixture was filtered over Extrehit™ and the

*—n

solvent was evaporated, yielding 0.050 g of a colourless oil. The residue was purified
by solid phase extraction on a prepacked silicagel liquid chromatography column

20  (eluent: CH2Cl/CH30H 90/10). The product fractions were collected and the solvent
was evaporated, yielding 0.024 g of compound (160).

Example B20

H
e
X
0
/ -
A mixture of intermediate (29) (0.0019 mol) in N,N-diethylethanamine (2 ml) and
25  dichloromethane (15 ml) was stirred and 1-hydroxy-1H-benzotriazole (0.002 mol) was
added. Then N-(ethylcarbonimidoyl)-N, N-dimethyl-1,3-propanediamine (0.002 mol)
was added and the mixture was stirred for 10 minutes. 2-Adamantanamine
hydrochloride (0.0022 mol) was added and the reaction mixture was stirred overnight.
A citric acid solution. (2 ml) was added and the resulting mixture was filtered through

a) Preparation of compound 171



The residue was purified by columm chromat ography over silica gel (eluent:
20 CH2CI 2/ (CH30H/ NR3 (1 9 ) 90/10). The product fractions were collected and
the solvent was evaporated, yielding compound (192). Exanple B22-0 a)

Prepar at i pRound 198 i o A mixture of conpound @E2TiRp20d3/08085 nol ),
2- pr openoﬁ@ @I():y%?méhenyhnet hyl ester 25 (0.002 nol),

Pd2(di benzyfi deneacet one)3 conpl ex (0.0001 nol), tris(2-

met hyl phenyl ) phosphi ne [6163-58-2] (0.00025 nol) andN, N-di butyl -1 -but anam ne
(0.0025 nmol) in DMF (5 m) was stirred overnight at 90' C and then the
reaction mxture was cooled. Water (3 m) was added and the m xture was
extracted wwth EtQAc. The organic | ayer was separated, dried (MSH),
filtered off and the solvent WD 2004/ 056745 PCT/ EP2003/ 051021 -60 was
evaporated. The residue was purifiedoby col umm chromat ography over silica
gel (eluent: dichloronethane). The product fractions were collected and the
sol vent waExtramdP ol filthte wasalvatioratpd@nd e regidad wes puaified i lesh@8hmnb)  Pr epar at i on

?L ﬁ”;\l CoRRRMARAS o TRIRGMELRLTEAID it CARG)EOA-0009. BL) [ n acetic acid

oric acid 2 mM) was stirr overni.ght at 60C, then
the reacti tfIRGHoRS Yied °°®8‘6?dea&§§‘%&°h’ e e ?ﬂis G‘is’gpﬁ?ggﬁ‘ﬁﬁt hane. The
or gani ¢ | ayes pwifisd belgl-parounanpgligviscchroghaiogrdphy, thed thepredncbfrdctionsd t he sol vent
was evapor ateRfbolidota afiEifié SMRnNGS evigbiafel §biddg 0Nise B (250%Y dtesmpnee | i quid
chr omat ogre%p,}]?(. The product fractions were collected and the solvent was
evapor at ed," yiel ding 0.045 g of ound (202). 10 Exanple B23 9 NH conpound
204 a) Preparation of Cz/: O"Igﬁp A mxture of internediate (36) (0.0013
nol ) in dichloronmethane (10 ) arnfdNN- di et hyl et hanamine (3 nl) was stirred
and 1- bydr oRy Preppraiionebt r i (0.002 nol) was adeerPundriydn
((I—(et,hyl car boni m doyl ) - NN-¢i wét hyl - 1, 3- pr opanedi anvne
. P

A mixture of compound (171) (0.00044 mol) in methanol (50 ml) was hydrogenated

overnight with palladium on activated carbon (0.1 g) as a catalyst. After uptake of

hydrogen (1 equiv.), the catalyst was filtered off and the filtrate was evaporated, then
10 the residue was dried (vac.), yielding 0.12 g of compound (172).

Example B21

, g i
Preparation of [ @ compound 192

A mixture of compound (170) (0.0006 mol) and formaldehyde (0.2 g) in methanol (40
ml) was hydrogenated at 50 °C with palladium on activated carbon (0.05 g) as a

15  catalyst in the presence of a thiophene solution (0.1 ml). After uptake of hydrogen (2
equiv.), the catalyst was filtered off and the filtrate was evaporated. The residue was

= , dissolved in dichloromethane, washed with HC1 (1N), with a 5 % NaHCOj; solution and
L' with brine. The mixture was filtered over Extrelut™ and the solvent was evaporated.

The residue was purified by colurnn chromatography over silica gel (eluent:

20  CH;CL/(CH;0H/NHj; (1 %)) 90/10). The product fractions were collected and the
solvent was evaporated, yielding compound (192).

Example B22

SRy~
a) Preparation of ©/\0)\/\©>§\/ ’ compound 198
o]

A mixture of compound (271) (0.0005 mol), 2-propenoic acid, phenylmethyl ester
25 (0.002 mol), Pda(dibenzylideneacetone); complex (0.0001 mol), tris(2-
methylphenyl)phosphine [6163-58-2] (0.00025 mol) and N, N-dibutyl-1-butanamine
(0.0025 mol) in DMF (5 ml) was stirred overnight at 90°C and then the reaction
mixture was cooled. Water (3 ml) was added and the mixture was extracted with
EtOAc. The organic layer was separated, dried (MgSO,), filtered off and the solvent



15 nonobydrochl oride (0.002 nol) was added and the m xture was stirred for
10 mnutes. After addition of DWP (2 m ), 2-adanantanam ne hydrochl ori de
(0.0016 nol) was added and the reaction mxture was stirred overnight. The
m xture f/;;%qﬁvm th water (2 m), with a potassi umgpygi@ebsies1sal uti on
and washed again wth water. The organic |ayer was separated, dried
(MgSA), filtered off and the solvent was 20-evaporated. The residue was
purified by colum chromatography over silica gel (eluent: CH2Cl12/ CH30H

98/ 2). The product fractions were collected and the solvent was evaporated,
yielding 0.176 g of conpound (204). O N~ b) Preparation of conpound 208 NN
A m xture of conpound (204) (0.00036 nol) in a solution of TFA in

di chl oronet hane (28% (3 m) was stirred for 3 hours and then the sol vent
was evaporated. The residue 25 was _gjssolved in dichloronmethane and the !
solution was washed with a Na2CO3 sol ution. The organic | ayer was separat ed,
filtered thyvugdpofats Therkdiduetwagpuifitdiby Ghimsehiomamgrapig\waaailied gd, yi el di ng
0.116 ¢ Of EAURAHAbbAhe). V) FORM RS B RCHEI AN AR as - 61 Exanpl e B24

Preparation of NJQ C 2 A mxture o

1-[ (2, 3-di WW&tﬁd&Flﬁrgggﬂifw )°8‘§P%‘Bﬂ1§ﬁ|9§’l- 3-methyl -1 Himidazolium iodide

[ 548763-29-7] (0.0028 nol), ahd_2- adamant m ne hydrochl oride (0.0028 nol) 5
in N, Ndi etthyfrepatatenafi ne (2° d " ure of dicewrewdAEk hane, THE and
DMF (1/1/0.5) (50 m) was stirr&d over the weekend, then the reaction

m xt ur e wasA pirture df compound (1 98) (R0} melhil aestit peid (4all) wadthydrdehddricacidnet hane. The
ext ract ss Weh en1)\AiRE@geddvbrlight at SCUhdnQRe Rhctibh infxife R4 Bolédamd?) and the organic
| ayer was der Hecgdd t‘{ﬂedachfo'r In'ge (aged.m;rﬁrg sg{avgnwtassem?@rstefv%fﬁ%@..e and the residue
was purifi ed ?)y ash colu chro 0 r’éph oh ?o_ T > Fl ashTube' e
(el uent: cCHiliered pffangbe sdyantyyas evaparasd o heesidue yes pusifisd Bigh- col | ected and thek
sol vent wageefompodediqeid chigmetogtaphy. Thelfodyciffactiopsyens eallectedband.the Exanpl e B25
Prepar at i 0nyoREntShétQapbratbd; y{éﬂi%@!mﬂg 3dmpound (202).

2-1 socyia})nat o-tricyclo[3.371.13, 7] decane [71189-14-5] (0.0053 nol) was added
to a is solution of 1,2,3,4-tetrahydroquinoline (0.00586 nol) in EtOAc (10
m) and t h&ExamplgBE3 on i xture was stirred overni ght. The sol vent was
evapor ated and the residue

Q

a) Preparation of N compound 204
/ N_<:7<

A mixture of intermediate (36) (0.0013 mo}) in dichloromethane (10 ml) and N,N-
diethylethanamine (3 ml) was stirred and 1-hydroxy-1H-benzotriazole (0.002 mol) was
added. Then N'-(ethylcarbonimidoyl)-N, N-dimethyl-1,3-propanediamine

15 monohydrochloride (0.002 mol) was added and the mixture was stirred for 10 minutes.
After addition of DMF (2 ml), 2-adamantanamine hydrochloride (0.0016 mol) was
added and the reaction mixture was stirred overnight. The mixture was washed with -
water (2 ml), with a potassium hydroxide solution and washed again with water. The
organic layer was separated, dried (MgSQ,), filtered off and the solvent was

20  evaporated. The residue was purified by column chromatography over silica gel
(eluent: CH,CL,/CH3OH 98/2). The product fractions were collected and the solvent
was evaporated, yielding 0.176 g of compound (204).

H
Oy N

b) Preparation of [ - compound 208

A mixture of compound (204) (0.00036 mol) in a solution of TFA in dichloromethane
(28%) (3 mI) was stirred for 3 hours and then the solvent was evaporated. The residue

25  was dissolved in dichloromethane and the solution was washed with a Na,COj solution.
The organic layer was separated, filtered through Extrelut™ and the solvent was
evaporated, yielding 0.116 g of compound (208).



was crystallised from2-propanol. Finally, the desired product was
collected, yielding 0.500 g conpound (200); mp. 163-165C. 20 Exanple B26 H
Preparation of compound 219 HO H and HyH congound218 a | ON

1-1(3, 4- dgMM?B as44&H) - qui nol i nyl ) carbonyl ] - 3- Bt hyl - | H- ipoirde@zedsiosrmi i odi de
[213134-2 ?0 01 nol) was added to a sol ution of
4-amno-tricyclo[3.3.1.13,7]- decan-1-ol [75375-89-2] (0.01 nol) and

N, N- di et hyl et hananm ne (0.01 nol) in a mxture of dichloronmethane, THE and
DVF (1/1/0.2) (100 m) and the reaction m xture was 25 stirred overnight.
The m xture was washed with IN HCl, with 2N potassi um hydroxide and with
sodi um chl oride, then dried and the sol vent was evaporated. The residue was
purified by colum chromatography over silica gel (eluent: hexane/ EtOAc 3/1
-> 1/1). WD 2004/ 056745 PCT/ EP2003/ (051021 62 Two product fractions were
coll ected and the solvent was evaporated, yielding 1.5 g (46 % of conpound
(219); mp. 185-188C and 1.4 g (44 % of conpound (218); mp.170-172 C. 5
Exanpl e B27ample Bog£Par ation of , J conpound 231 1-Methyl pi perazi ne

(0. 0015\ nol") was added |2§§§F portion to a solution of conmpound (270)

(0.0003 nmol) in dlchloro ) and then the m xture was stirred
over ni ght afTepg#itteEnper at um hydr oxi de ( 1NpoRPPu#d 352\as added and
the reaction mxture was stis¢red vigorously for 30 m nutes. The | ayers were

separ at ed afghixhe Sthey(BT4R: &lHﬁNd%I-l VBGrRNIT-Rek@dl- 1 HLARRsIEa) ¢ | ayer was

(550 ExnisidtsBabatnn @ s SR K8 laolBfufk AR B Bforidf ie%émﬁafm"?sdom
mol) s adadav-fighyictapie 6o dc"d%@{? disterpmetbang o B4 apcE | 1

7 (171/0.5) (50 ml) was stirred over the weekend, then the reaction mixture was poured
(v - out into water and extracted with dichloromethane. The extracts were washed with a
solution of citric acid (15 %) and the organic layer was dried, then filtered. The solvent
was evaporated and the residue was purified by flash column chromatography on
10  TRIKONEX FlashTube™ (eluent: CHoCl/EtOAc 90/10). The product fractions were
collected and the solvent was evaporated, yielding 0.18 g of compound (252).

Example B25

H
Preparation of &‘\,{){”@ compound 200

2-Isocyanato-tricyclo[3.3.1.13,7]decane [71189-14-5] (0.0053 mol) was added to a

15  solution of 1,2,3,4-tetrahydroquinoline (0.00586 mol) in EtOAc (10 mi) and the
reaction mixture was stirred overnight. The solvent was evaporated and the residue
was crystallised from 2-propanol. Finally, the desired product was collected, yielding
0.500 g compound (200); m.p. 163-165°C.

20  Example B26

N H
Preparation of \lo\/ —z | compound 219
HO
N H
and TE compound 218
o / 1]

1-[(3,4-dihydro-1(2H)-quinolinyl)carbonyl]-3-methyl-1H-imidazolium, iodide
[213134-25-9] (0.01 mol) was added to a solution of 4-amino-tricyclo[3.3.1.13,7}-
decan-1-ol [75375-89-2] (0.01 mol) and N,N-diethylethanamine (0.01 mol) in a mixture
of dichloromethane , THF and DMF (1/1/0.2) (100 ml) and the reaction mixture was
25  stirred overnight. The mixture was washed with 1N HCI, with 2N potassium hydroxide
and with sodium chloride, then dried and the solvent was evaporated. The residue was
purified by column chromatography over silica gel (eluent: hexane/EtOAc 3/1 -> 1/1).



15 di chl oronet hane (10 m ) and then the m xture was stirred overni ght at
room tenperature. Sodi um hydroxide (1IN) (1 m) was added and the reaction
m xture was stirred vigorously for 15 mnutes. The aqueous | ayer was
separated and then the organic |ayer was washed wth hdhiered
t hr ough EXQ #O¢P¥HS The filtrate was evaporated and tﬁ??@g%ﬁg&&%
purified by columm chromatography over silica gel 20 (eluent: CH2Cl 2/ CH3CH
99/1). The product fractions were collected and the solvent was evaporated, -
yi el di ng conpound (232). Exanple B29 a) Preparation of compound 265 N A
m xture of 1-isoquinolinecarboxylic acid (0.0056 nol) in DVMF (50 ml) was
stirred 25 and 1-hydroxy-|H benzotriazole (0.0067 nol) was added. Then
N- (et hyl carbon- im doyl)-N, N-di net hyl -1, 3- propanedi am ne nonohydrochl ori de
(0.00067 nol) was added and the nix%#;e was stirred for 20 m nutes. .
1- Adamant anani ne [ 768-94-5] (0.0067 fiot) was added and the reaction m xture
vas sti 11 elrfPfrodhol s wEoli &R ahd solVEheth bPpliaRa BRMGA PPt TNLO wat er

and was then_gxtracted - Et -oebN€_Separ gt ed 30 or _Tayer was
washed, dri@ﬁzé 53?‘3“%%*95"&'88%&]{58 ﬁ‘&ds {-‘ﬁé(@o&f’éﬁ?m porated. WO
2004/ 056745mpaT9-ERZ003/ 051021 -63 The residual fraction was purified by
col um chromat ogr aphy over silica gel (eluent: dichloronethane). The

pr oduct ;r )}ajngﬁéz?ezre coll ected and the solvent was evaporated, yielding

1.5 g of"c 65). Preparatio f -9 conmpound 267 A m xture of
conpound (265) (.0. Q04 nol) fc acid (12 I ) in 5 nethanol
(50 m) vva?ﬁ'%%/ar lgl%ng(ggat ed oygnr;hi t atinum oncogl%?llg\(}% ed carbon (1 Q)

as a cataly ffer . of . hydrogen (2 equijV. .t he. cat al yst was

filtered ofﬁhﬁﬁgp‘?ﬂéﬂn{é@?%ﬂl@ V(éssadg‘%é’b%‘l(‘é’f"glgf‘ {‘%ﬁ%‘“P%%‘?e_f&ﬁ‘BP% di ssol ved in_
di chi or omet @ €0-8068 mphdm dighlongmethans (Swll pedhtherthvpixarevsofitied on. The organic {
| ayer was sepight # ehonttempsiatiiy) S§ddgm hydfoxide €N d1 of)fwasndlled 4 IR0l vent was

ted. T i fi . h il
Slfp??ugnt‘“%ﬁ&'%%é‘?%osﬁﬁ%dg‘?ﬁ”@;@%ﬁ?ﬁ%mr%’%ﬁct ’ﬁ?gﬂﬁ%ﬁsyﬁgr e
col | ect &Y RGRduARYs lyires exaRsted- o Thy Srane H‘?"VF@‘F"IS‘? fifpred off ag g‘F conmpound (267).

Exanpl e B30solvent)wapevaperated, iyistiingfcompeynd (23B. conpound 278

Example B28

H
Preparation of QWN\@ compound 232

Morpholine (0.0012 mol) was added to a solution of compound(270) (0.00044 mol) in

15  dichloromethane (10 ml) and then the mixture was stirred overnight at room
temperature. Sodium hydroxide (IN) (1 ml) was added and the reaction mixture was
stirred vigorously for 15 minutes. The aqueous layer was separated and then the
organic layer was washed with water and filtered through Extrelut ™. The filtrate was
evaporated and the residue was purified by colurnn chromatography over silica gel

20  (eluent: CH>Clo/CH30H 99/1). The product fractions were collected and the solvent
was evaporated, yielding compound (232).

Example B2

a) Preparation of 8@"—@ compound 265
N

A mixture of 1-isoquinolinecarboxylic acid (0.0056 mol) in DMF (50 ml) was stirred
25  and 1-hydroxy-1H-benzotriazole (0.0067 mol) was added. Then N'-(ethylcarbon-
imidoyl)-N,N-dimethyl-1,3-propanediamine monohydrochloride (0.00067 mol) was
added and the mixture was stirred for 20 minutes. 1-Adamantanamine [768-94-5]
(0.0067 mol) was added and the reaction mixture was stirred for 3 hours. The resulting
mixture was poured out into water and was then exu"acted with EtOAc. The separated
30  organic layer was washed, dried (MgSQsy), filtered off and the solvent was evaporated.



15 Conpound 238 (0.0036 nol) was dissolved in CH2C12 (50 nml) and the
solution was cooled to -70 C, then DAST (0.0015 nol) was added dropw se and
the reaction (mxture was stirred for 30 mn. at -70 C. After renoving the
col d bat hyobbg dm;-;g‘gure 4r was allowed to reach room t erpeERRMBOSIORI 1 hour
and then a sat Nal CO3 soln. was 20 added portionw se. The separated
organic | ayer was washed with water and with brine, then dried, filtered
and the solvent was evaporated. The residue was purified by colum

chromat ography over silica gel (eluent: CH2CO 2/ CH3OH 98/2). The product
fractions were collected and the solvent was evaporated, yielding | g
conpound (278)(LCMS: 94 % P). 25 O b) Preparation of eoF conpound 279 A

m xture of conpound (278) (0.002 nol) in THE (50 m) was hydrogenated with
Pd/C 10% (0.2 g) as a catal yst. Afier uptake of hydrogen (2 equiv.), the
catalyst was filtered off and the filtrate was evaporated (vac.). The

resi due vvag'hQEﬁlﬂqﬂﬁv@@lﬂWW@@Eomchramﬂegfa@MW@é&ml fehientcr ude product

was purifi aﬁmbmnﬁmmmm ks tfacHoaPRte dlBEtedsdnt izaolViRt ¥R04/ 056745

PCT/ EP2003/,0) CH2C12/ CH30H 99/ 1) . The product
fractions ?ég‘%%ﬂ%‘g’% Pl ok %lnﬁ(g{ﬁ?(% oI vent was evaporated, yielding

conpound (279). Exanple B3l/a), Preparation of ooH conpound 280 5 A

suspensi on Pgparatibeofredi at r‘?éeo- 2 nol), compound 267

N- (et hyl car boni m doyl ) - N, t - 1, 3 propanedi arri ne (0.021 nol) and HOBt
(0.021 nol) in DVE ( rre or m n, room t enperature,
then-2- an ﬁomamﬁ?w%éamaqwmf bsbisogsec (25 283l ) 1 DVE (4. 5.)
was added arthatdhSOmaawss hydropinated ovemightwith platingoh coadivatedbrrthon Thg r esul ti ng

crgldg ‘é\’aS?taM&Hﬂ V3t Stheriae a; &d;\e) d@%htﬁﬁsi“mgrts%gtom&heol ! g(zf4 ed, lo
[ [ [ u
corrpoung 2@%’%%?1&‘(38? teo%%ﬁ‘p@%ﬁ’%%ﬁé%sd('ﬁ&ﬁﬁ ’i“ﬂwals (150 M) was
hydr ogenat edthjsedipmpeariopatg yolgtion o Theargapig dayer e senaraeg iR (MgSOay dr ogen (2

equiv.), t hiteredbfBhndsbe sobventfwak é\%p(ﬁded)flhe sesidue wid@uiifiddtby aslemmas evapor at ed
(vac.), i %ingfnﬁggrgphg ogergﬁicé:m%ﬂ%ﬁz%%mgbm%» 93@). Grwo product

fractions were collected and the solvent was evaporated, yielding 0.8 g of compound

(267).

Example B30

H
¥ N,
a) Preparation of ©/\OL\©/& F compound 278
///

Compound 238 (0.0036 mol) was dissolved in CH;Cl; (50 ml) and the solution was
cooled to -70 °C, then DAST (0.0015 mol) was added dropwise and the reaction
(kq ’ : mixture was stirred for 30 min. at -70 °C. After removing the cold bath, the mixture
" was allowed to reach room temperature in 1 hour and then a satd. NaHCO; soln. was
20  added portionwise. The separated organic layer was washed with water and with brine,

15

then dried, filtered and the solvent was evaporated. The residue was purified by
column chromatography over silica gel (eluent: CH,Cl,/CH50H 98/2). The product
fractions were collected and the solvent was evaporated, yielding 1 g compound

(278)(LCMS: 94 % P).
25

N
b) Preparation of " 5 QF compound 279

A mixture of compound (278) (0.002 mol) in THF (50 ml) was hydrogenated with Pd/C
10% (0.2 g) as a catalyst. After uptake of hydrogen (2 equiv.), the catalyst was filtered
off and the filtrate was evaporated (vac.). The residue was triturated under DIPE and
after collection the crude product was purified by column chromatography over silica



0 ~JJ c) Preparation of conpound 277 A solution of compound (281)(0.00024
nol ), N-(ethylcarboni m doyl)-N, Ndinethyl- 1, 3-propanedi am ne (0.000275 nol)
and HOBt (0.000275 nol) in DMWF (10 m) was stirred for 30 min. at room
tenperature B (0.000325 nmol) was added. The 20 ture was .
stirred oVet ﬁ]"éﬂﬁ&g’t roomtenperature, washed with Waterlkf’;}tlﬁgﬁio\?vlﬂ(tﬁm)2aﬁ 5 %
NaHCO3 soln. and then was filtered through ExtrelutTm The sol vent was
evaporated and the residue (0.200 g) was purified by colum chromat ography
over silica gel (2 g) (eluent: CH2Cl12/ CH3OH 95/5). The pure product
fractions were collected and the solvent was evaporated. Finally, the
desired product was dried (vac.), 25 yielding 0.106 g of conpound (277).
Tables 1, 2 and 3 list conpounds of the present invention as prepared
according to one of the above exampiges. WO 2004/ 056745 PCT/ EP2003/051021
-65 Table 1 ~* 1RO R26 5/ \1 HVRs 2 T43C. EXRLRR ' ----R3
T Physi cal gelNeluedNoCHOEN/@H;(HE99BY. The produciitakifons @rere kdlleBtt@and their CH2h- - C CH3h

5 ey R g e (o0 oo e

Example B31

H
. 0"~ Na OH
a) Preparation of 8 @ compound 280

5 A suspension of intermediate 12 (0.0192 mol), M-(ethylcarbonimidoyl)-N, N-dimethyl-
1,3-propanediamine (0.021 mol) and HOBt (0.021 mol) in DMF (10 ml) was stirred for
30 min, at room temperature, then 2-amino-adamantane hydrochloride[62058-03-1] .
(0.0231 mol) in DMF (q.s.) was added and the reaction mixture was stirred overnight.
The resulting crude was triturated under DIPE and the desired product was collected,
10 yielding 7.8 g of compound (280) (83 %).

N,
b) Preparation of He S @" compound 281

A mixture of compound (280)(0.0065 mol) in THF (150 ml) was hydrogenated with B
(1 g) as a catalyst. After uptake of hydrogen (2 equiv.), the catalyst was filtered off and
the filtrate was evaporated (vac.), yielding 2.6 g of compound (281) (100%).

i X
c) Preparation of 0=,<" compound 277
2

A solution of compound (281)(0.00024 mol), N'-(ethylcarbonimidoyl)-N,N-dimethyl-
1,3-propanediamine (0.000275 mol) and HOBt (0.000275 mol) in DMF (10 ml) was
stirred for 30 min. at room temperature and then B (0.000325 mol) was added. The

20  reaction mixture was stirred overnight at room temperature, washed with water and
with a 5 % NaHCO; sol. and then was filtered through Extrelut™. The solvent was
evaporated and the residue (0.200 g) was purified by column chromatography over
silica gel (2 g) (eluent: CH,Cly/CH30H 95/5). The pure product fractions were
collected and the solvent was evaporated. Finally, the desired product was dried (vac.),

25  yielding 0.106 g of compound (277).

Tables 1, 2 and 3 list compounds of the present invention as prepared according to one
of the above examples.



22 B12 - - -(CH2)4- - 23 B12 - - -(CH2)4- - CH3 24 B12 - - -(CH2)4- - 25 BI2

- - -(CH2)5- .~ - 26 812 - - (CH2)5- - | Bl CH3 CH3 - 4-C WD 2004/ 056745
PCT/ EP2003/ 051021 -66 Co. Ex RL R2 R --R3 T Physical No. No. data 27 BI
- - - (CH2)%5 2ofa/6d6728 Bl CH3 2 B2 CH3 CH3 29 Bl C2H3 - - pcrEP2863/d8i021 - - 31
B13 - - -(CH2)2- -OH - 32 Bl - - -(CH)2- - 33 B13 - - -(CH2)2- ~0 / - 34
B13 - - -(CH2)2 -(i~~J/// 35 B13 - - -(CH2)4~- -CH, - 36 B13 - - -(CH2)4 37
B13 - - -(CH2)6- - 38 Bl - - -(CH2)4- - 39 Bl - - (CH2)3- 4-C 40 B2 - -

-(CH2)3- 41 Bl Cl43 CH - 4F - C(CH3)3 0 42 Bl C=0 1 - - -

-65-

Table 1
Co. | Ex Rl r2 Rl . g T Physical
No. | No. data
16 | B3 - - -(CHy)3- A@ -

17 | B12 - - -(CHa),- -C(CHs); -

-C(CH,),-CH,--
18 | B12 3 . (| R -
C(CHs)s
19 { B12 - - -(CHy)»-| ; -
CH,
20 | B12 - - -(CH)»- O -
21 { Bl12 - - -(CH;)s- -C(CHai)s -
C 2 | B2 ) - (CHy)s- O ;
23 | B12 - - -(CHp)s- ; .
CH,

24 | B12 - - -(CHy)a I -

25 | B12 - - -(CH,)s- —@

26 | B12 - - -(CH,)s- —( j -

1 | Bl CH; CH; - ‘@ 4-Cl




NH WO 2004/ 056745 PCT/ EP2003/ 051021

-67 Co. Ex R- R2 R "%,

R T

Physical No. No. data 43 Bl CH30 - - (CH3)3 44 Bl C=O - C(CH3)3-0- NH
CO-NH 45 Bl CH3 CH3 46 Bl CH3 CH3 4 B4 CH3 CH3 3-0C143 r 47 B4 CH3 CH3
4- OCH3 48%2%; 3 - - 49 BL - - -(CH2)r - 5 B4 CH3 CHRCT/Eb26dblosH1 Bl - NH2 -
- Zisomeric 1Bl -NH2 - - formof conp 50 52 Bl CH3 CH3 - 4 -N(CH3) 2
- 3-0(CH)2-CH33 53 B5 CH3 PCH3 54 B5 CH3 55 B13 -(CH2)2 56 B13 -
-(CH2)2- - 57 B13 - - -(CH2)4- WO 2004/056745 PCT/ EP2003/051021 -68 Co. EX
RL R2 R T Physical No. No. data 58 B13 -(CH2)4- 59 B13 - - -(CR2)5- W\ -
60 B13 - - -(CH2)r\ 61 Bl - - -(CH)r -~ - _
-66-
Co. | Ex gl 22 - \"_‘g ] T Physical
No. | No. data
27 | BI - -(CHy)y- —@ 4cl
28 | Bl CH, - ‘@ )
el | - | |
29 | Bl | GCHs ) _@> ) {
30 | BI - ) @ )
31 | B13 - (CH,):- —CH,—@ .
12 | BI - L(CH) <® ]
33 | BI3 L(CH,):- —@ .
34 | BI3 - - -(CHo) _8 )
35 | BI3 ; ; (CHy) —Cﬂﬁ ]
36 | B13 - - -(CHy)4~ _8 ;
%
37 | BI3 ; ; (CHy)e- _CH'"@(
38 | Bl - . -(CH)e- @ -
39 | Bl - - (CHL)s- —@L\. 4l
40 | B2 - . L (CH)s- @ -
41 | BI1 CH, CH; - @ 4F .
(|3(CH3)3
9
42 | Bl | C=0 ; - ‘@ ]
(i




62 Bl CH3 CH3 63 Bl CH3 CH5 - - 64 131 - - -(CH2)2- 6 B4 CH3 CH3
3-0-(CH2)2-COON 65 B5S CH3 CH3 O 9 B6 CH3 CH3 H -Jyp CH«c.. CFlIr -43 66

Bl H4tCHY Q H67 B1 CH3 CH3 - HH 10- 68 B1 CH3 - - 4-N+ O H 4-79- '2\
HCR3 | / v98 284/056745- H/ J 70 B4 CH3 CH3 - 4-0OH WO 2004p0baP4m3/051021
PCT/ EP2003/ 051021 -69 Co. Ex RL R2 .... R3 T Physical No. No. -~f data 71

BS CH3 CH3 - fly 3-.0(CHZ)Z' NQ 3-0{CH NNCH3 7 BSCH3 CH3 - dlIr 72 Bl CH3
CH3 - 4-O0CH2-000H / 73 BS CH3 CH3 - 4-NCH\ 74 B4 CH3 CH3 3-0-CH3 75 B4
CH3 CH3 - 3-0-CH3 76 Bl CH3 CH3 - 3-NH2

N -67-
PN .
- s Ph 1
Co. { Ex Rl R2 ] K D T ysica
No. | No. data
43 | Bl CH;0 - ‘@ -
((CHs)y
i -C(CH3),-O-
44 | Bl c=0 - -
NH CO-NH
|
( ) ; 45 | Bl CH; CH; - ‘—C/\:j -
46 | Bl CH; CH; - O -
4 | B4 CH; CH; 4@ 3-0CH,
47 | B4 CH; CH; - ‘@ 4-OCH;
43 | B4 | cH CH; ; @ )
49 | BI - - HCH) @ -
5 | B4 CH; CH; - ‘@ 3-OH
50 | Bl -NH, - - ‘E -
(’ ! isomeric
51 | Bl -NH, - - ‘@ - form of
comp 50
52 | Bl CH; CH, - .@ 4 -N(CHz),
53 | BS CH; CH; - _@ 3-0-(CH,),-CH;
54 | BS | Cm CH; ‘@ W%)’WNG
55 | B13 - - -(CHy),- g z; -
56 | BI3 - - -(CHz)- §t®< -
57 | B13 . - (CHy)s- ‘ F .




77 Bl CH3 CH3 - 3-NH-CH3 78 Bl CH3 CH3 - 3-N(CH3)2 79 Bl CH3 CH3 - 4-NH2
80 B1 CH3 CH3 - 4-NH-CH3 81 Bl CH3 3 CH3 - 4-N(CH3)-(CH2)-Cas 82 BI

-N(CH3)-2 - - 63 B1 CH3 CH - 3-CI 84 B1 CH3 CH3 - 3-F 85 BI CH3 CH3 -
3-CF3 86 yith26didsé® - 3.4 (-OCH3), 87 Bl CH3 CHB 2,4 - perPhd0840@p6745
PCT/ EP2003/ 051021 -70 Co. Ex R1 R2 .---R3 T Physical No. No. data 88 BI
CH3 CH3 - 2,5 -F2 89 Bl CH3 CH3 - 3-CH3 90 Bl CH3 CH3 91 IIl CH3 CH3 - 92
B5 CH3 CH3 - 3-0-(CHa)3-N(CH3)2 8 B6 CH3 CH3 93 Bl CH3 CH3 2,5 (-OCH3) 94
Bl CH3 CH3 - 2-OC6H3 95 Bl CH3 CH3 3,5 F2 i | isoneric 96 B3 CH3 CH3 -~ -
formof conmp 90 O- _ 97 B3 CH3 CH3 - /T-a isoneric 98 B3 CH3 CH3 - | -
formof conp 97 99 B3 CH3 CH3 - i Il isoneric
-68-
Co. | Ex &l 2 o \"% o3 T Physical
No. | No. data
58 | BI3 - - -(CH)s- ;®< .
59 | B13 - - -(CHy)s- E g _
60 | B13 - - -(CH,)s- g\-®< -
61 | Bl - - -(CH,),- ‘@ - g
N
62 | B1 CH, CH, - {)
N
63 | BI CH, CH; —{) -
64 | Bl - - -(CHa)z- 4@ -
6 | B4 CH; CH; - 2@ 3-O-(CH,),-COOH
65 | BS CH; CH, - @ }O—(C}Dr@
H
9 | Bé CH, CH, - ‘I@ -
OH
L cu,. e
66 | Bl 0_<):> - - @
H 4—:;1——CH
H i f—©
67 | Bl CH; CH; - H
llls
o
68 | Bl | CH - - 2@ 4=N{
o)
e [0
CH,
H
69 | Bl - - - }\,Q
H @
70 | B4 CH, CH; - @ 4-OH




100 B3 CH3 CH3 - '( ~' - formof <conmp 99 101 B3 CH3 CH3 - WD 2004/ 056745
PCT/ EP2003/ 051021 -71 Co. EX RR 1 ~ ----R 3 T Physical No. No. data
isomeric 102 B3 CH3 CH3 - \ / - formof conp 101 isoneric 103 B3 CH3 CH3

- - form ) 2 isonmeric 104 B3 CH3 CH3 - \ / - fporerbozasi@: 103
fo AR,

- CFf - Cb~- CH3 - - 106 B1 CH3 CH3 - 2,4 Cl12 3 B3 Cl-13 CH3 -
3,5 (CH3)2 107 BI CH3 CH3 3-NHCO (CH2) 3-d 108 B6 CH3 CH 109 B6 CH3 CH3 -
J-Illl~~~1t ue of\~,~ 110 B3 CH3 CH3 and 111 B3 CH3 CH3 - - C;CH3 12 B9
CH3 CH3 -0 i 12 1# CH3 CF13 3-NH CO CH3 WO 2004/ 056745 PCT/EP2 0 O 3 /115 1
112 1 -72 Co. X R RR R'I3 .-.-R3 T Physi cal No. No. data 113 Bl CH3
CH3
-69-
[ co. | Ex o 2 ,;IH*}% g . Physical
No. | No. data
71 | BS CH, CH; @ 3“0‘(CH292‘ND
Do
7 | BS CH, CH; - by
72 | Bl CH; CH, . 2@ 4-0-CH,-COOH
S\
( 1B | cm CH, ) E o
74 | B4 CH; CH, E 3-O-CH,
75 | B4 CH, CH, E 3-0-CH,
-
76 | Bl CH, CH; - X) 3-NH,
77 | Bi CH, CH, 2@ 3-NH-CH,
78 | B1 CH, CH, @ 3-N(CH:),
79 | BI CH, CH, - @ 4-NH,
80 | BI CH, CH, - _@ 4-NH-CH,
(“” 81 | B1 CH, CH, @ 4.N(CHy)-(CHy)-CeH;
82 | Bl | -N(CHy)- - @ -
83 | Bl CH, CH, - ‘@ 3-Cl
84 | BI CH, CH, - ‘@ 3.-F
85 | Bl CH, CH, @ 3-CF;
86 | Bl CH, CH, - @ 3,4 (-OCHy),
87 | BL CH, CH, @ 24 F,




114 HS CH CH3 - N 3-N-(CH3)Z O-CH3 (YUDz 115 B5 CH3 CH3 - O 0113 116 R5
OH3 CH3 13 B1O CH CH3 14 BIl OB O3 - J - Oi 117 B6 CI-13 OB - )Q OH
3-OCH3 118 B6 CH3 OH3 - 3-0-CH3 HO 119 B6 CH3 OHB - | 3-CH3 Ho 120 B6

Ol -13 OH3 \y@hhRie3e,d21 H6 CH3 CH3 - P 3.5 (-CH3)2 HO i Spee/opSooshedzB6 CH3
OB - 3,5 B> Formof Hcom121 10 B7 CH3 OH3 123 BI O3 OHB -
3-N(CH3)-CO CH3 11 B8 CH3 OH3 - of 3-OH WD 2004/ 056745 PCT/ EP2003/ 051021
-73 Table 2 RI @B QN RZ 4 Co. Ex QRL R2 R3 Physical n R No. No. data
f OB

~70-
- N .
. 3 : Ph ]
Co. | Ex ! R2 ~ H R T ysical
No. | No. data
88 | Bl CH; CH; - —@ 2,5 -F»
89 | Bl CH; CH, - -—@ 3-CH,
9% | Bl | CH, CH; . —H%/Q ]
H -
B
o1 | B1 CH, CH, - - <
92 B5 CI'Ig CH3 - ‘@ 3‘0‘(CH2)3‘N(CH3)2
8 B6 CH, CH; - E—m -
93 | Bl CH; CH; - E 2,5 (-0-CH3)
94 | Bl CH; CH, - @ 2-0-CgH;
95 | B1 CHs CH, - E 35F;
isomeric
96 | B3 CH; CH, - J;‘JW/Q - form of
comp 90 ‘
o L9
97 | B3 CH; CH, - rr’i,/@ -
ol isomeric
98 | B3 CH; CH; - Irr%/@/ - form of
comp 97
99 | B3 CH; CH, - ;r( \<©
isomeric
100 B3 CH; CH3 - r'JJ - form of
comp 99
101 | B3 CH, CH;, - \@




174 B3 0 - - H- x; 125 B3 0 126 Bl O -
2 NCHHj5 H3)
CH3 CH3 H 132 B3 i

CH3 HFI FI
- O CH2- COOH |
HCH3 O

74 F 1

FI

129 BI

HI/ |
2 S|

127 Bl O -

HHH130 Bl /°

HH 128 B6 |
131 B5

1 CH3 CH3 CH3 C-13- O 133 Bl

CH3

~ 1 CH3 CH3

1 CH3 CH3 H WD 20041056745 RH/ 33001051021
1CH3 CHB H 138

%%F&ﬁﬁ' I*% S’F 136 Bl

\' 0

1 CH3 CH3 H F 137 Bl |
Bl col CHSBCH3 H 1 HHHBN 139 Bl 31z~ 140 Bl 12 CH3 HH CH3 141 BI
H 142 Bl O/ 1 CH3 CH3 H
-71-
Co. | Ex 2! R Rl ;:r' i T Physical
No. } No. data
isomeric
102 | B3 CH, CH, - form of
comp 101
isomeric
103 B3 CH3 CH3 - - form of
comp 102
isomeric
104 | B3 CH; CH, - - form of
comp 103
—CH—C
105 | B3 CH; CH, - \ s -
GH
H
106 | BL | B CH; . *QH 240,
H
3 e | om CH, -@ 3,5 (CHy),
107 | Bl CH, CH, ‘@ 3-NH-CO-(CH,);-Cl
108 | B CH, CH, po\
} H
109 | B6 CH, CH, /b -
)
mixture of
110 | B3 CH; CH; p\r andp -
' F
111 | B3 CH, CH, - —
CI-I3CH3
12 | B9 CH; CH; o -
112 | B4 CH, CH, - '—@ 3-NH-CO-CH,




143 Bl 2 ClI3 CH3 H 144 BL 2 CH3 CH3 H\ L1/ 6 145 B1\ 0 - - H 146 Bl 1
=0 - H NC(CH3)3-OOCN 147 Bl S1 CH3 CH3 HN vV 148 B6 CH3 1 CH3 -3 H Ng
149 B6 HzN~s7 | CH3 CH3 H WD 2004/ 056745 PCT/ EP2003/ 051021 -75 J.13 150 B4
0 154 BI et b -phenyl 1 CH3 CH3 H Table 3t R R2 — NR R4 .
5 Co. Fac%(iléméf%‘ym R3 R Physical data No. 151 Bl Hpg@@%ggigl HHH
153 Bl .3 HH -T Table 4 lists the conpounds that were prepared according
to one of the above Exanples. The foll ow ng abbreviations were used in the

tables : HO stands for the hydrochloric acid salt. to
-72-
Co. | E ™ Physical
0, X Rl R2 % R g3 T ysical
No. | No. data
—N.
113 | BI CH; CH; - ‘@ 3 ‘[—|:
0
114 | BS CH CH. _@ 7
3 3 - k/N\
3-N—(CH,);y0—CH;
(CHz)
115 | B5S CH, CH; - )
CH; ¢
3N <
116 | B5 CH; CH, - 0
13 | BI0O | CH, CH; - ‘@ -
o]
14 | BIl CHs CH, - E’ .
OH
117 | B6 CH, CH; - p\m 3-0-CHs
118 | B6 CH, CH; - 2@ 3-O-CH,
HO
119 | B6 CH, CH; - 2@ 3-CH,
HO
120 | B6 CH, CH; - ol 3-CH,
121 | B CH, CH; - p 3,5 (-CHy),
HO
isomeric
122 | B CH, CH; - 3,5 (-CHy), form of
HO compl2l
10 | BY CH; CH; - E‘F
123 | BI CH, CH, - @ 3-N(CH;,)-CO-CH,
11 | B§ CH, CH; - 2@“1* 3-O0H |




Table 4 O/ I/ ON.a |l OH Co. No. 155, Ex. Bl Co. No. 214; Ex. Bl HH iM
| \ OOT Co. No. 156; Ex. Bl Co. No. 215; Ex. Bl WD 2004/ 056745

PCT/ EP2003/ 051021 -76 H, O N /lv/ NA9~1~0 1)410" Co. No. 157; Ex. Bl Co.
No. 216; %I\fom/ 1%—_1-/ 0 tIOHHL Fw v/ IF ~Ni\/O O O ofpciiekzolmsihp. 158;
Ex. B5 Co 07 Ex. B22 Ny xNNH / ON 1 OICFI Co. No. 159: Ex. B17
Co. No. 218; Ex. B26 (rp | N& "HVN/ OO 7 Co. No. 160; Ex. B19 Co. No.
219; Ex. B26 HONJ9 / Ol Co. No. 161; Ex. Bl4 Co. No. 220; Ex. B20 O N, ~P

"AyN ICl A~~~ 1J] H Co. No. 162; Ex. Bl - - -- Co. No. 221; Ex. BBI N /N Hr~
CH
~73-
Table 2
, 0
R 3 -
Q A&
4 N
R? sla“
Co. | Ex. Physical
Q n| Rl r? 1y rR* ¥
No. | No. data
( CH,
124 | B3 <:>[‘ 0| - ) H
CH;
125 | B3 O" 0 - ‘E
&
126 | Bl < 0 H _@7
127 | Bl B 0 H @
N. 7~
H
AN
128 | B6 | 1| CH. CH. H H
/ 3 3 -
H
129 | BI @ 2| NC H H E
(w/ ) H3)2
130 | BI Z/ \X 1| " H H \@
S
131 | BS -0-CH,-COOH 1/CH; | CH; H —E
132 | B3 ; 1/ CH: | CH CH, p
cuy®
Vs
133 | B1 \ y/ 1] CH; | CH, H
CH3—0
134 | BL CH- el o, 3¢




Co. No. 163; Ex. B7 Co. No. 222; Ex. Bl
H c¢ Co. No. 165; Ex. BI

Co. No. 223; Ex. Bl
2004/ 056745 PCT/ EP2003/ 051021

No. 225;
Ex. B7 H
t1JF

B PR

I/ 0 O Co. No. 169; Ex. BI .
No. 170; Ex. Bl14 Co. No. 229; Ex. B22 OH HON

o |

-77 N\ N Hal

HCl ;

p Co. No.

Co, No. 227;
Co. No. 228; Ex. BS5

166; Ex...

Ex. B5 N\

74-
F
135 | Bl /@’ 1{CH | cH, ‘@
F
136 | Bl @ 1| CH; |  CH: ‘@
F
137 | Bt 1| CH; CH; @
138 | BI 1{cH | CHs _@
139 | Bl 1| H H ‘@
HN, _~
140 | B1 @ 2| CH, H @
CH,
141 | BI o - @
O
142 | Bl < | 1{CH, | CH; E
Q
143 | BI 0 2l cH; | CHy ‘@
144 } B} ©— 2} CH; CH; __ﬁ
145 | BI @_ 0 - -@
QH Iy
C(CHy);-0-C-N—%_
147 | B S t1lcwm| cH
IN\
148 | Bé oL 1) cy | cH
Y
149 | B6 N 1) cr | cH _@

0O HnVOH H ~N Co. No. 164; Ex. BI
Co. No. 224; Ex. Bl

WO
B18 Co.

xf"~/ 1\ N'NO IAZ~I|F Co. No. 167; mémEBloos0osioNo. 226;
O OH Co. No. 168; Ex. BI

/I O

x ON HyN Co.

. .1!



Co. No. 171; Ex. Bl- Co. No. 230; Ex. 1316 HNQH IN N Co. No. 172; Ex B20
Co. No. 231; Ex. 1328 H~V Na \ ~ 1 OCo. No. 173; Ex. Bl Co. No. 232;
Ex. B28 WD 2004/ 056745 PCTI EP2003/051021 78-H | ~ O NN ( V~1 40- Co. No.
174; Ex. ﬁ%ﬁ%/ Jy?f 233; Ex. B16 Hr NA OH Co. No. 175; pbf/epBho3e8io2No. 234;
Ex. 131 R’ otk... Cco. No. 176; Ex. B16 Co. No. 235 Ex. B22 N N
H &0 Co. No. 177; Ex. Bl Co. No. 236; Ex. B200 f CN Nomi N- H Crj~ Co.
No. 178; Exxx..815 Co. No. 237; Ex. B16 N J~_ F Co. No. 179; Ex. Bl -- - -
Co. No. 238; Ex. Bl ~-- N,{J Co. No. 180; Ex. B 16 Co. No. 239; Ex. B20 LJ
ONNJQ O Co. No. 181; Ex. B1 Co. No. 240; Ex. B16 H ~ N1 o OH 1)s Co.
No. 182; Ex. Bl Co. No. 241; Ex. Bl WD 2004/ 056745 PCT/ EP2003/ 051021

-75-

Oy OcH,CHs

19 o IR 0 O R b (O

(J

154 | B1 2,5 methoxy-phenyl 1{ CH; CH, H ‘@

Table 3

R; R,
Q—C=Cc—Ln=&}

Co.
Ex. No. Q r! R? R

151 Bl @_ H cH, H

R4
152 Bl @— H H 151 ‘@
153 Bl ©_ CH, H H @

Table 4 lists the compounds that were prepared according to one of the above
Examples. The following abbreviations were used in the tables : .HCI stands for the

Physical data

hydrochloric acid salt.
10
Table 4
H
N B
H Nay o
saye O e
o HO 0
Co. No. 155; Ex. Bl Co. No. 214; Ex. B1

OTE | oMot

" Co. No. 156; Ex. Bl Co. No. 215; Ex. Bl




-79 HttH—~ / OH 110 | \ OF! Co. No. 183; Ex. Bl Co. No. 242; Ex. B16

i 110H , ryOH Co. No. 184; Ex. B] Co. No. 243; Ex. Bl N /// /| NNF Co. No.

185; Ex. B] Co. No. 244; Ex. B7 N/ HHV O\ OP Co. No. 186; Ex. B7 Co.

No. 245; By 250%08 4s9-0 n;plP Co. No. 187; Ex. B7- Co. Nq,cﬁ,g,g%ﬁ;gm@les O -~
boH P Co."'Rg "Ex. B7 Co. No. 247, Ex. BL HO / O JP [*# N 1) Co.

No. 189; Ex. B7 Co. No. 248; Ex. B 16 er\ A J~ /[H\_uP I11i ~i TS Zr e
~ (t,~yJd~ Ji / O Co. No. 190; Ex. B7 Co. No. 249; Ex. B7 ~* \QQ ~N\ N
f Q~\"1N7P 1 / O

-76-
H e
Y L CO
Co. No. 157; Ex. Bl Co. No. 216; Ex. Bl
H .
20 ="l N VR
N0 0
(l)/\
-
. HCJ; Co. No. 158; Ex. BS Co. No. 217; Ex. B22 '
o H u
N\ 2 N. N.
N =
o Srp.
Co. No. 159; Ex. B17 Co. No. 218; Ex. B26
j QN 10
o 0 A
HO
Co. No. 160; Ex. B19 Co. No. 219; Ex. B26
H R E\@
<UL I
g
Co. No. 161; Ex. B14 Co. No. 220; Ex. B20
JO
O N 14
o5 Saavaact
0
Co. No. 162; Ex. Bl Co. No. 221; Ex. Bl
Y.
S T
L (L
Co. No. 163; Ex. Bl Co. No. 222; Ex. Bl
(o]
 JO
S (o]
Co. No. 164; Ex. Bl Co. No. 223; Ex. Bl
[o]
OB o'
H
""""" " Co. No. 165; Ex. Bl Co. No. 224; Ex. Bl




Co. No. 191; Ex. B15 Co. No. 250; Ex. B7 WO 20041056735 PCT/ EP2003/ 051021
-80 0O Na 01 Co. No. 192; Ex. B21 Co. No. 251; Ex. B7 Co. No. 193; Ex.
B16 Co. No. 252; Ex. B24 N~ |l Co. No. 194; Ex. ~BBl1 Co. No. 253; Ex. B 14
Hami N HOW(Jd2d0lafs740. No. 195; Ex. Bl Co. No. 254; Ex. Bi@r/ERob3/odtbdr HO N _a
I r 1111121112111\ ~\~~999999111111 OH O Co. No. 1196; EJxx. B16 Co. No. 255;
Ex. B23 / N H O Co. No. 197; Ex. Bl Co. No. 256; Ex. B23 O/ O 1 N JN~-
Co. No. 198; Ex. B22 Co. No. 257; Ex. B20  Hry~y N'( / HO O HNs~\r~ Co.

No. 199: Ex. B5 Co. No."'258; Ex. B16 H yN~ N, | O O Co. No. 200; Ex.
B25 ~ - - Co. No. 259; Ex. B22 WD 2004/056745 PCT/ EP2003/ 051021 - 8]
-77-
R E\E
0 @ 0
Br
Co. No. 166; Ex. B18 Co. No. 225; Ex. B20
i b Zg )
0 2 213
[9) ]
Co. No. 167; Ex. Bl Co. No. 226; Ex. B7
H
7 : B Nay
( ’ N\@ ©><or Z ;lup
O J&
0” “OH ]
Co. No. 168; Ex. Bl Co. No. 227; Ex. BS
H
N (jﬁ( s
\@ ON@MF
Ohs
0.
Co. No. 169; Ex. Bl _HC]; Co. No.228; Ex.B5
H
o™ \—6 ) o s\p
HzN\/\&\ C(\o
Co. No. 170; Ex. B14 Co. No. 229; Ex. B22
H
- e SN
X HO
S o ©
-0 _
Co. No. 171; Ex. Bl Co. No. 230; Ex. B16
o ﬂ\@ -
N.
N
oova
(¢}
/O
Co. No. 172; Ex. B20 Co. No. 231; Ex. B28
 JO
H
N.
N
SRR
/0
Co. No. 173; Ex. Bl Co. No. 232; Ex. B28




| HOH ~~ yoH T N OCo. No. 201; Ex. B25 Co. No. 260; Ex. B16 H \ N
|~-.JJ HO/ N~O H' A ~lJ~/ OH / OCo. No. 202; Ex. B222 Co. No. 261;
Ex. B22 H~( ~ H Co. No. 203; Ex. Bl Co. No. 262; Ex. Bl H f N NH O O Co.
No. 204; g Rlodss No. 263; Ex. BT OH O/ \ NUF O-~Ne€HEBmo3dew2205; Ex.
B7 Co. No. 264; Ex. B16 ON/I~-J (\ ha .HC; Co. No. 206; Ex. Bl Co. No.
265, Ex. B1L Co. No. 207; Ex. Bl Co. No. 266; Ex. Bl O N- | Q- "'rypp \~fNH
~Np tIN - - - Co. No. 208; Ex. B23 Co. No. 267; Ex. B29 WD 2004/ 056745
PCT/ EP2003/ 051021 -82- p\~p/ v Ol O Co. No. 209; Ex. Bl Co. No. 268;

Ex.B29 H L?--IYOHN HO

-78-

il

H
Br. N,
. oY)
o]

SRRCLRON

Co. No. 174; Ex. Bl
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Co. No. 210; Ex. B) Co. No. 269; Ex. Bl 6-1/yo | H"('I1OH Co. No. 211; EX.
Bl Co. No. 275; Ex. Bl 6-1yo H~ I N N, uLOH Co. No. 212; Ex. Bl Co. No. 276;
Ex. Bl ~J 1 SOHNI 'S ON Co. No. 213; Ex. Bl Co. 277; No. ; Ex. 831 Ca.
NVR dat a W%b_ﬂ&é}.ﬂ, TNo. point (00 155 165-167 156 (Chchri03aB1d2145 (in,
adamantane-H); 1.54 (s, 3H, 2xMe); 1.56-1.72 (m adamantane-H); 2.10 (m
adamantane-H); 2.38 (s, 311, Me); 3.82 (m 1H, CH); 5.38 (bd, NH); 7.10 (d,
1H H aromatic ; 7.18 m 214-aromatic); 7.27 (t, | Haromatic) 157 (CDCl3)
1.15-1.35 (m adamantane-H); 1.55 (s, 3H, 2xMe); 1.65-2.05 (in,
adamantane-H); 2.35 (s, 3H, M); 3.92 (m 1H, CHNH); 5.32 (bd, 1H, NH)
7.10 (d, 1H, Ar-H), 7.20 (m 2H, Ar- , 7.27 t, 1H, Ar 158 155-160 162
CDC13; 3 1. 64-2.05(m 14H adamant ane) ; 4.23 (d, CH); 5.30(d, CHz ; 6, 14(d,

NH); 6.22 (t, C,; 6.86-7.48(m 4H ar@mtic) 162 CDC13; 61.59-2.30(m
13H adanantane); 4 12Jd CH 6,18(d, NH); 7 31-7 43(m 2H aronmatic);
7.81(d, 2H aromatic); 111- ajomati ¢, 164 13; 61.50-2.24(m
13H adanmant ane) ; 6, 15(d, NB 2H arlomat ic);
7.81(d, 2H aronati 25(@* 'V 2004/ 056745 PETJERRO ) 51021 | -83 Co. NMR
data neltijng No. ,pm nt (OC) 1H aromatic 165 CDCL3; S1.1 0-1.183(m
14R- adamanfane + 2y \H9s g2 BI8(M  CH2)T 2. 83, 242HEY 18- 95 (d,| CH); 5.55(d,
NH); 7.15-F7-38(mM
,ﬁuﬂml Ex
“Hiow
0" ses
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Co. No. 187; Ex. B7 Co. No. 246; Ex. Bl6
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4H aromatic 166 CDC13; 6 0.92 (t,

CH3) ;

1.22 and 1.47 (2x d, 4H

adamant ane) ;

1.58 (s, 2x CH3); 1.60-1.82 (m |IOHadamantine); 2.59(1, CH2); 3.94 (d, C;
5,47(d, NH); 7.11-7. 31(m 4H aromatic 167 CDC13; S 1.22-1.91(m

14H- adamant neﬁ)@_{)z7 (m H*-CH2); 2.50(m Ha-CH2); 3. 63{,@:,,E§5‘102,,0,14,295(m
CH2); 4.08YQ4'™MEH'* 5 96(d, ; 6.89-7.25(m 4Haromatic 1

1.5-2.0(m 16H, H adanmantane and CH2); 2.25(quint., CH2); 2.59(t, CH2);
4.15 (d, CH); 6,02(d, NH),; 7.28-7.32(m 4H aromatic, C 169 CDC13; S
1.22-1.95(m 18H, H adamantane and 2xCH2); 2.43(m CH); 2.78(t, CH2);
3.72(dd, CH); 4.08 (d, CH); 5.72(d, Nfl: 7.12-7.22(m 4H aromatic 171
CDC13; S 1.65-2.03(m 14H adamantane); 3.88(s, CH3); 4.22(d, CH); 4.86 (d,
CH2); 6.12(d, NH); 6.26(t,CH); 6.86-7.11(m 311- aromatic) 172 CDCl3i S
1.23-1.91(m 14H adanmantane); 2.15 a_g%H)Z.SB (2x m CH2); 3.64(m dC1);
3.91(s, CH3): 4.08 (m CH2): 4.42(m . 6.03(d, 6. 74-6.94(m
3Haromati ¢ 173 CGDCL3; 1.21-1. 91(m 14H adgmant ang¢+ «CH2) ; 2. 36 and 2. 56
and 2.81 (8x m % 3. 8B(Y, . & C ;| 5. 72(d,
NH); 6.77 (d, 211-ar ti @18“ 111- mat i r74 13; RB 1.24 and
1.40 (2x d| 4 adarantane 1 56-{-S—2%— é 8-2-00—{m—-

911- adamaniane) ; o.d¥vo. 19¢; Eﬁglj 45( 71 ﬂ%ﬁlnﬁxmc 175 CDC13:
6 1.30-1.74 (m 1 adamantg;me) 1.5 (s, 5(dt ; 5, 35(d,
NH); 7.28- TSZ(J%%WF@?G )C13: 1 5 15H—ada ntane); 2.16
(s, C1°13){ 3.87 (dt 0 (d, NH) MNH) 7.27-7.36(m 3H
aromatic)' 177""" P %.96(“ C 3 - -eteh—{ HA- CH2) ;
3.61(dd, ; 2 - d 5k 447.31(m
4H-aromati ¢ 178 Aceton .d- : 1 4 (m 14H— d tane) 1.62 (s, 2x .
CH3); 3.15(m CH2); ESX CH3) ; 13. 4(m@jﬂz£

Co. No. 253; Ex. B14
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5,68(d, ; 7.28-7.39(m 4Haromatic 179 CDC13; S 1.61-2.4 (m

14H adamant ane); 3.39(d, Cl112); 4.22(dt, CH); 6.03(m NH); 6,51(t, CH);
7.16(m 211- aromatic): 7.34 and 7.50(2x in, 21l-aromatic) 180 CDCl3; S 1.27
-1.72 (m wdbbhadegmmnt ane); 1.59 (s, 2x CR3); 3.97(d, CHCT/BEP2#63eh1020YH) ;
6.35(d,CH); 7.40-7.55(m 4H aromatic); 7.59 d,C 181 CDC13; 8 1.64-2.30 m
14H adanmant ane ; 2.27(s, 2x CH3 ; WD 2004/056745 PCT/EP200 3 /0 51 0 21
-84 Co. NWR data nelting No. point 2.34(m CH2); 2.69(t, Cl112); 4.23(d,
CH); 6,12(d, NH); 6.49(t, C; 6.91 and 7.12(2x s, 2H aromatic 182 CDCl 3; 6
1.17-1.85 (m 14H adamantane); 1.99(m H'-CH2); 2.88 (m HB-CH2 and
HA-CH2); 3.08(m HB-CH2); 3.75(t,CH); 4.00(d, C; 6.72(d, ; 7.03-7.21(m
A4H aromatic 183 CDClI 3; 6 1.22-2.15 (m 14H adamant ane+CH21, 2.32(m HA-
CH2); 2.55 (m HB-CHZ and HA-CH2) 23170(m H - CHZ) 3.65(t,CH); 3.83(s,

CH3); 3.89 H aromati c)
6 1. 15@;5 (m 14+ adanay
); 2.7 3.66t, CH); 3.8k

184 CDC13; - CH2); 2.56
(m HB-CH2 "(d, ICH; 5.59(d,
NH); 6.75(f, 2Haromatit);X#>18(t, K aromatic)

14H- adaman ane + ég—lglo)zOIZExZﬁzgamd 2. 7 (2x 8. }@(2@-@ B18- 34(m -CH2); 2.54

13; 6 1.p0-1.92 (m

(m HB-CH2 H); 6.81
and 6.93(2 ‘ ; [ 33; Ot |neH) 1.57
(s, 3H, 2x 1€ @ ane-H); 2. 15J( LG -H); 2.38
(s, 3H, Me); 2 (bd, ; H, Ar- ; 7.18

m 21, Ar-|; 7. 27C4. No. ME}ABQLH) 187 115- 117003&826111&13@2

« ! (:5\)@ /m“n

Co. No. 203; Ex. Bl Co. No. 262; Ex. Bl

. W@

-

Co. No. 204; Ex. Bl ] _Co. No. 263; Ex. BT
[o}
H
07~ N"\@ﬂm‘ @“
o !
Co. No. 205; Ex. B7 Co. No. 264; Ex. B16
R ﬁ\@ g_f
- Oy
.HC}; Co. No. 206; Ex. B1 Co. No. 265; Ex. Bl
E)/\/m){/ﬁ
4
0 \g Y
Co. No. 207; Ex. Bl Co. No. 266; Ex. Bl

Ve :
e oy

Co. No. 208; Ex. B23 Co. No. 267, Ex. B29




189 105-107 190 CDC13; 6 1.19-2.13 (m 13H adamantane); 1.54(s, 2x CH3);
3.95(d,CH); 5.37(d, ; 7.22-7.54(m 4H aromatic) 194 CDC13; 6 1.60-2.29 (m
14H—adanantane 3.41(dd, HA-CH2 3.55(dd, HA-CH2); 4.23(s,CH); 4.26(m H
-CH2 ); %mm%h CH2 );4.48(dd, CH); 5.19(brd, =CH2);pa/Ep0a/0:1€t); 7.06- -
7.26(m 47—V|- aromatic 195 CDC13 6 1.65-2.06(m 14H adamantane); 2.35(m CH2);
2.72(t, CH2); 3.77(s, CH3); 4.24(d,CH); 6.15(d, NH); 6.541t,C; 6.75(dd,
Haromatic ; 7.18 m 2Haromatic 196 CDCl 3; 6 1.20 - 1.72(m

14H adamant ane); 1.58 (s, 2x CH3); 2.67 and 2.97 (2xt, 2x CH2); 3.95(d,
CH); 5,48(d, NH); 7.14- 7.34(m 4H aromatic); 197 CDCl3; 6 1.40-1.94(m
14H adamant ane); 2.30-2.53(m CH2); 2.87-3.09(m CH2); 3.94(dd, CH);
4.05(d,CH); 5.71(d, NH); 7.20-7.32(m 4H aromatic 198 CDC1l3; 6 1.28 and
1.49 (2x d, 4H adamantane); 1.58 (s,g2x CH3); 1.62-1.82 (m

10H adamantane); 3.96 (d_CR); '—'\)ﬁfe CH2y. 5 .44(d_NH); 6 50(d, CR);
7.33-7. 54(m 9H- ar ' Z 72(d, ¢ 199 16 70 200 163- 165 | 201 145- 147 .
WO 2004/ 05674 @ 8% Co. N anmelting No.|point (,0O
202 CDC13;| 8 +29 and ILy51 {2 4H{adamant ), Nd\@(s, 2x CH3); 1.65-1.84
(m 10H adagmantane); 3.98(d. CH); 5,49(d, _NM_ 6. 48( . 7.40F7.58(m
OH aromatigc); 7.806.MNo.RB3 KIDC13;, 8]1. 26- 1C8>8(~Im26&££3:]}zadanant ape + CH2);
1.88-1,98(Im CH2); 2.32 and 2.75 (2% in, 3. 69Tt CH);] 3.77(s,
CH3): 4.08 (d, . 56B(d. NH): 6.66 (d, H—ar qtic). 6.80 (dd, H
aromatic ;f 7.09(d r ic 204 d;DClS 3 09 14H- adamant ane, 3Xx
CH3); 2.88(t,
Co. No. 210; Ex. Bl Co. No. 269 Ex. Bl ‘
.
: SN W
Co. No. 211; Ex. Bl Co. No. 275; Ex. B1
oe LLL,
ON@ ’,5 OH
Co. No. 212; Ex. Bl Co. No. 276; Ex. Bl
H
N
N \\\0
S QN o~
Co. No. 213; Ex. B Co.277;No. ;Ex. B31
No. point (°C)
155 165-167

156 (CDCB) 1.25-1.45 (m, adamantane-H); 1.54 (s, 3H, 2xMe);
1.56-1.72 (m, adamantane-H); 2.10 (m, adamantane-H); 2.38
(s, 3H, Me); 3.82 (m, 1H, CH); 5.38 (bd, NH); 7.10 (d, 1H, H-
aromatic); 7.18 (m, 2H-aromatic); 7.27 (t, 1H-aromatic)

157 (CDCh) 1.15-1.35 (m, adamantane-H); 1.55 (s, 3H, 2xMe);
1.65-2.05 (m, adamantane-H); 2.35 (s, 3H, Me); 3.92 (m, 1H,
CH-NH); 5.32 (bd, 1H, NH) 7.10 (d, 1H, Ar-H), 7.20 (m, 2H,
Ar-H), 7.27 (t, 1H, Ar-H)

158 155-160
162 CDCL; 8 1.64-2.05(m, 14H-adamantane); 4.23 (d, CH); 5.30(d,
CHy); 6,14(d, NH); 6.22 (t, CH); 6.86-7.48(m, 4H-aromatic)
162 CDCB; 6 1.59-2.30(m, 13H-adamantane); 4.12 (d, CH); 6,18(d,
NH); 7.31-7.43(m, 2H-aromatic); 7.81(d, 2H-aromatic); 8.26(d,
1H-aromatic)

164 CDCls; 8 1.50-2.24(m, 13H-adamantane); 4.22 (d, CH); 6,15(d,
NH); 7.31-7.42(m, 2H-aromatic); 7.81(d, 2H-aromatic); 8.25(d,




CH2); 3.58 and 3.81(m CH2); 4.00 (d, CH); 5.49(s, CH; 7.10- 7.28(m
411-aromatic 205 CDA 3; 3 1.19 and 1.37 (2x d, 4H adamantane); 1.50 (s, 2x
CH3); 1.80-2.1 (m 9H adanmantane); 3.94 (d, CH); 5,25(d, NH); 5.26(s, CH2);
6.51(d, CWo20dy¢58746- 54(m 911-aromatic); 7.72(d, C 206 rCGEIF0038)51021
1.63-2.05(m 1411-adamantane); 2.34(m CH2); 2.78(t, CH2); 3.81 (s, CH3);
4.23 (d, CH); 6.14(d, NH); 6.38(t, C; 6.73 (m 2Haromatic); 7.39(m
111-aromatic) 207 CDC13; 8 1.63-2.28(m 1411-adanantane); 4.30(dd, CH2);
4.34(s, CH); 5.21(m CH2); 5.95(m =CH); 6.85(d, CH); 7.30- 7.52 (m

5H aromatic); 7.68(d, C 208 CDC13; 3 1.50-1.92(m 1411-adanantane);
2.75-2.92(m CH2); 3.09-3.21(m CH2); 4.00 (d, CH); 4.63 (s, CH); 7.05-7.22
(m 3Haromatic); 7.53(m 1Haromatic); 7.59(d, 209 CDC13; 8 1.28 and 1.51
(2x d, 4H adamantane); 1.57 (s, 2x-8%H3); 1.66 and 1 78 (2xm

911- ada o236 S G137\ 3 %j{“d, Gﬁl\; 5- LU\Y, I E,46(d, NH);
6. 48(d, Eﬁo‘ 7 Iglgj"‘]?t%ﬂ(m oOH arorratlc) 7. 70(d C 210 (ﬁ:f_ﬁ; 8 1.31 and
1.50 (2 0. 44 At omAa) . cl n\ . 1 . n7 pomE (2
( X ml_fl.uallatll aIIbT, J. JT\ S—2% IO 16 £2XM
2 QL (A L

1CH adansaptane) 9¢s 95—-di—CH—5, 55(d, NH);
6.62; 6.73%nd € 62228( ﬁﬁ?%%@%gms 1.p4 and 1. 36 (2x d,
4H adamant ane) | 4 i CH ('(‘2xm mant ane) ; 2.28
(s, OH3); 402 E & H—J—dﬁ—z—%% iel); 7.309-

7.48(s, 111f-aro‘ﬁlé‘? c,f’ 2 %ld 4*3 X 1256} 1 - ne): 1.50 (d,
CH3): 3.88(s, j‘ fan (t’6 12({d, NH); |6.88- 7.10 and

7.22-7.34-2xm 3;2— - B!Ra 43§ 2,

411- ada ' ne CD 13’ %2 EP Ii ?gi’-) 2xm | OH adamant ane) ;

3. 65-3. 78(m 4 2) 0351 3l (d, CH| 7.38-7.52(m
/I2 orgatic) ’)Q 1

¢H ar omat g} ’7 1&(m 1’21 adamgnt ane); 1.58
(s, 2xCH3 ];68 CD013,‘8 152, .0(m, 16H, H-adamantane and CHy);
2.25(quint., CHp); 2.59(t, CHy); 4.15 (d, CH); 6,02(d, NH);

7.28-7.32(m, 4H-aromatic, CH)
169 CDCl; 6 1.22-1.95(m, 18H, H-adamantane and 2xCH>);
2.43(m, CH); 2.78(t, CHy); 3.72(dd, CH); 4.08 (d, CH); 5.72(d,
NH); 7.12-7.22(m, 4H-aromatic)
171 CDCl; 6 1.65-2.03(m, 14H-adamantane); 3.88(s, CHs); 4.22(d,
CH); 4.86 (d, CH,); 6.12(d, NH); 6.26(t,CH); 6.86-7.11(m, 3H-
aromatic)
172 CDCBL; 6 1.23-1.91(m, 14H-adamantane); 2.15 and 2.53 (2x m,
CH,); 3.64(m, CH); 3.91(s, CH3); 4.08 (m, CHy); 4.42(m, CH);
6.03(d, NH); 6.74-6.94(m, 3H-aromatic)
173 CDCL; 6 1.21-1.91(m, 14H-adamantane + CH>); 2.36 and 2.56
and 2.81 (3x m, 2x CHb); 3.67(t, CH); 3.85(s, CHs); 4.01 (d,
CH); 5.72(d, NH); 6.77 (d, 2H-aromatic); 7.18(t, 1H-aromatic)
174 CDCl; & 1.24 and 1.40 (2x d, 4H-adamantane); 1.56 (s, 2x
CH,); 1.68-2.00 (m, 9H-adamantane); 3.92 (d, CH); 5,45(d,
(_ J NH); 7.25-7.55(m, 4H-aromatic)

= 175 CDCls; & 1.30-1.74 (m, 13H-adamantane); 1.54 (s, 2x CH;);
3.75(dt, CH); 5,35(d, NH); 7.28~7.52(m, 4H-aromatic)
176 CDCl: 1.51-1.88(m, 15H-adamantane); 2.16 (s, CHs); 3.87
(at, CH); 5.12 (d, NH); 6.11(d, NH); 7.27-7.36(m, 3H-
aromatic).
177 CDCly; § 1.44-1.96 (m, 14H-adamantane); 3.30(dd, H*-CH.,);
3.61(dd, H®-CH,); 4.05(d, CH); 4.23(dd, CH); 6.09(m, NH);
7.14-7.31(m, 4H-aromatic)
178 Aceton d-6; 8 1.38 - 1.74 (m, 14H-adamantane); 1.62 (s, 2x
CHs); 3.15(m, CHy); 3.48(s, 3x CHs); 3.94(m, CH and CH,);
5,68(d, NH); 7.28-7.39(m, 4H-aromatic)
179 CDCh; & 1.61-2.4 (m, 14H-adamantane); 3.39(d, CHy);
4.22(dt, CH); 6.03(m, NH); 6.51(t, CH); 7.16(m, 2H-
aromatic); 7.34 and 7.50(2x m, 2H-aromatic)
180 | CDCls; 6 1.27 - 1.72 (m, 14H-adamantane); 1.59 (s, 2x CHy);
3.97(d, CH); 5,46(d, NH); 6.35(d,CH); 7.40-7.55(m, 4H-
aromatic); 7.59(d,CH)
181 CDCl; § 1.64-2.30 (m, 14H-adamantane); 2.27(s, 2x CH;);

jo)]

™




3.36 (dt, CH); 5.27(s, CH2); 5.36(d, NH); 6.50(d, CH); 7.34- 7.52(m
911-aromatic ; 7.70(d,C 215 CDC13; 6 1.18 -2.10 m 1311-adamantane ; 1.58 s,
2xCH3 ; WD 2001/ 056745 PCT/EP2 003/051 02 1 -86 Co. NVR data nelting NO
poi nt (, C) wohddodedis CH); 5.25(s, CH2); 5.31(d, NII); 6.&OBp2063Ms1024- 34
7.54(m 9Haromatic); 7.73 d,C 216 CDC13; 6 1.28(d, CH3); 1.63 2,06 (m

14H adamantane); 2.19(m HA- CH2); 2.50(m HB- CH2); 2.93(mCH); 4.24 (d,
C,; 6.13(d, NH); 6.46(t, ; 7.18-7.47 m 4Haromatic 217 CDC13; 8 1.15 and
1.36 (2x d, 4H adamantane); 1.59 (s, 2x CH3); 1.80 -2.10(m
10H—adamantane) 2.67 (t, CH2); 2.97 (t, CHz ; 3.94 (d, C; 5. 39(d ;
7.12-7.40 4Haromatic) 218 170-172 219 185-188 220 CDC13; 8 1.21 =1.86 (m
14H adamant ane, CH2); 1.92(m HA CH2); 2.34(m HB- CH2); 2.80(m CHz); 3.63
(d, CH); 5.68(d, NH); 6.70-6.78(m RkFaromatic ; 7.06(d, Haromatic 221

CDCh; 6 1. ne); 1.50 (s, 2 CH3): 1.58 and
1.72 (2xm'@&‘]—l— EHMMﬁaane) 2.28 (t OXCH2): 2.35 (m 2 ?.58 (t,
CH2); 3. 65/ %%, _pxCH2): 3 88 (dt 5 38(d _NH - 7 08 (8

4H-aromatif) 2228w SH)52.09(66H)p4- é%d’@ﬁ) ﬂ?-ﬁ-déﬂé)w@ﬂ?(éne} ; 2. 38(I CH2):

2. 74(t, -4 QH)@?IMIZ(%SJZ aromafip)- g 52¢t Cll); T 04(d |H aromatic ;

mai Bgﬁis, 1850135 (wléiﬁmm 5 2%9(edé'i§Hz)6 1]64 -2.06 (m
*-CHg); 8.08(m, l%@j) 3:75(2@1‘1@«1 CH; 6.011(d, NH);
6.49(t, b*?p?(d jﬂa@a 3 7:037.2A60m, AH-apqmatielomt i ¢) | 224 CDCE3; 8 1.59
-1.95 (m 1144|3+ afiEPEht &iA83-2.15 (19814Hmdar2an1@e(r§klzgr%32@rﬂ29“ 2.55 (m £H);
2.86-3.08(jm 2x | CHD)2.5%(mp 8@k anddif)}-CH,)R2. 78mg H-CH;); 08- 7. {5 m  4H ar omat i ¢)
225 CDC13;| 6 1. k@ﬁS QCBD3(8MS, %Weﬁ&@ﬁrﬂﬂaﬁ@@@ﬁ@)“% 30(m CH2)| 2.76(m
CH2) ; 3. 63 (t, (Pipromatie)p7.4(t, Braromatic) go(d,_ NH) - )
184 | CDCh; 8 1.15-2. 05 (m, 14H-adamantane + CH, ); 2.36(m, HA- ©
CHy); 2.56 (m, HB-CH, ); 2.70(m, CH,); 3.66t,CH); 3.84(,
CHs); 3.98 (d, CH); 5.59(d, NH); 6.75(t, 2H-aromatic); 7.18(t,
H-aromatic)
185 | CDCh; 8 1.20-1.92 (m, 14H-adamantane + CH, ); 2.21 and
2.27 (2x s, 2x CH3) 2.34(m, H A_CH,); 2.54 (m, H?-CH, and
H”-CH,); 2.69(m, H-CH,); 4.02(dt,CH); 5.72(d, NH); 6.81
and 6.93 (2x s, 2H-aromatic)
186 CDCI33; 6 1.35-1.45 (m, adamantane-H); 1.57 (s, 3H, 2xMe);
1.60-1.82 (m, adamantane-H); 2.15 (m, adamantane-H); 2.38
(s, 3H, Me); 3.82 (m, 1H, CH-NH); 5.32 (bd, 1H, NH); 7.10 (d,
1H, Ar-H); 7.18 (m, 2H, Ar-H); 7.27 (1, 1H, Ar-H)

187 115-117
188 110-112
189 105-107

190 [ CDCL; 8 1.19-2.13 (m, 13H-adamantane); 1.54(s, 2x CHa);

3.95(d,CH); 5.37(d, NH); 7.22-7.54(m, 4H-aromatic)

194 CDCl; 8 1.60-2.29 (m, 14H-adamantane% 3.41(dd, H“‘-CH%
3.55(dd, H*-CH>); 4.23(s,CH); 4.26(m, H?-CH, ); 4.41(m, H™-

CH; );4.48(dd, CH); 5.19(brd, =CH2); 5.93(m, =CH); 7.06- =

7.26(m, 4H-aromatic)

195 CDCls; & 1.65-2.06(m, 14H-adamantane); 2.35(m, CHy);

2.72(t, CHy); 3.77(s, CHs); 4.24(d,CH); 6.15(d, NH);

6.54(t,CH); 6.75(dd, H-aromatic); 7.18(m, 2H-aromatic)

196 CDCls; 6 1.20 - 1.72 (m, 14H-adamantane); 1.58 (s, 2x CH3);

2.67 and 2.97 (2xt, 2x CHy); 3.95(d, CH); 5,48(d, NH); 7.14-

7.34(m, 4H-aromatic);

197 CDCl; 6 1.40-1.94(m, 14H-adamantane); 2.30-2.53(m, CHy);

2.87-3.09(m, CH>); 3.94(dd, CH); 4.05(d,CH); 5.71(d, NH);

7.20-7.32(m, 4H-aromatic)

198 CDCls; & 1.28 and 1.49 (2x d, 4H-adamantane); 1.58 (s, 2x

CH;); 1.62-1.82 (m, 10H-adamantane); 3.96 (d, CH); 5.26(s,

CHy); 5,44(d, NH); 6.50(d, CH); 7.33-7.54(m, 9H-aromatic);

7.72(d, CH)

199 165-170

200 163-165

201 145-147




7.04(4, Haromatic ; 7.33(m 2H aromatic) 226 182-184 227 210-215 228
208-210 229 CDC13; b 1.60 -2.08 (m 14H adamantane); 2.39(m CH2); 2.81(t,
CH2); 4.24 (d, CH); 5.22(s, CH2); 6.14 (d, NH); 6.44(d, C; 6.53(t, C;
7.16-7. 43(Wo 286hRgrati c 230 CDCL13; 6 1.28 and 1.50 (2x ferAbh@desmpt ane);
1.55 (s, 2x CH3); 1.66 and 1.78 (2xm | OH adamantane); 2.32 (s, CH3);
2.63 (t, CH2); 2.93 (t, CH2); 3.94 (dt, CH); 5.53(d, NH; 6.90- 7.10 m
3Haromatic 231 CDC13; 3 1.22 and 1.46 (2x d, 4H adamantane) 1.58 (s, 2x
CH3); 1.64 and 1.76 (2xm 10H adamantane); 2.30 (s, CH3); 2.40-2.54 (m
4xCH2); 3.51 (s, CH2); 3.94 (d, CH); 5.44(d, 7.36(m 4H aromatic 232 CDC13;
8 1.22 and 1.48 (2x d, 4H adamantane);1.60 (s, 2x CH3); 1.64-1.76 (m

| OH adamant ane) ; 2.42(m 2xCH2); 3.51 (s, CHZ ; 3.70(m 2xCH2); 3.94 (d,

-

GH); 5.45(d, ; 7.22 WO 2004/ 056745 BT/ EP2003/ 051021 -87 Co. NMR data
n‘el tl ng Ne B |nt {00 743814"“ A arommat 1 e—234 f‘D("’LQ Q;L 62 1.99 (m
14H adamant&ne, 35:‘32 91(dd, HA- CHZ) 3.30(dd, HB- % 5-4.13(m 2x
CH); 6.06 Nk 44 7Qn/m Qtnrvnlr\L 09Em1 -PO8 tG 2: -2.07 (m
14H- adanef 8% e) C%lgﬁgrﬁ“?ﬁf 2"2‘@1 (d| o) 5]27(s, COR);
6.12 (d, NH): 6. Ema“ m? OH-laromati ¢); 8.08(d, C
238 CDCL3: @1 XL H?’ 7‘§° L oM oH3): 12.38(s, CH3):
3.93 (dt, |&%: 59% ég%ﬂi (m,é‘“é?é%ﬂa +C ) 80@; 7.20-7.42(m
8H aromatijc): 7.89 éi_gl 6 7( H3)} AH adamant ane, CH2);
2.34 (m |G2); ‘@36 6( %BIO’PF" »§3(d,JlcH); 5.60 ; 7.10 m
2H- ar omat ile)s 1.9 1 3 i©) 240 cDCL3- 6 110 -1 97 (-
1411- adamg%ne )615 9-145 H—adamantane, 3x CH;); 2.88(,

CH;); 3.58 and 3. 81(m, Hy); 4.00 (4, CH); 5.49(s, CH); 7.10-
( ! 7.28(m, 4H-aromatic)

205 CDCls; 6 1.19 and 1.37 (2x d, 4H-adamantane); 1.50 (s, 2x
CH;); 1.80-2.1 (m, 9H-adamantane); 3.94 (d, CH); 5,25(d,
NH); 5.26(s, CHa); 6.51(d, CH); 7.35-7.54(1m, 9H-aromatic);
7.72(d, CH)
206 CDClL; 6 1.63-2.05(m, 14H-adamantane); 2.34(m, CHy);
2.78(t, CH,); 3.81 (s, CH3); 4.23 (d, CH); 6.14(d, NH); 6.38(t,
CH); 6.73 (m, 2H-aromatic); 7.39(m, 1H-aromatic)
207 CDCls; 6 1.63-2.28(m, 14H-adamantane); 4.30(dd, CH,);
4.34(s, CH); 5.21(m, CHz); 5.95(m, =CH); 6.85(d, CH); 7.30-
7.52 (m, SH-aromatic); 7.68(d, CH)
208 | CDCl; 6 1.50-1.92(m, 14H-adamantane); 2.75-2.92(m, CHz);
3.09-3.21(m, CHa,); 4.00 (d, CH); 4.63 (s, CH); 7.05-7.22 (m,
3H-aromatic); 7.53(m, 1H-aromatic); 7.59(d, NH)
209 CDCL; & 1.28 and 1.51 (2x d, 4H-adamantane); 1.57 (s, 2x
CHs); 1.66 and 1.78 (2xm, 9H-adamantane); 2.36 (s, CHj);
3.96 (d, CH); 5.25(s, CHy); 5,46(d, NH); 6.48(d, CH); 7.20-
7.42(m, 9H-aromatic); 7.70(d, CH)
(U ) 210 CDCls; 6 1.31 and 1.50 (2x d, 4H-adamantane); 1.55 (s, 2x

- CH;); 1.67 and 1.78 (2xm, 10H-adamantane); 2.33 (s, CHy);
3.79(s, CHs); 3.95 (d, CH); 5,55(d, NH); 6.62; 6.73 and
6.79(3xs, 3H-aromatic)
211 CDCls; 6 1.24 and 1.36 (2x d, 4H-adamantane); 1.56 (s, 2x
CHs); 1.60 and 1.82 (2xm, 10H-adamantane); 2.28 (s, CHs);
4.01 (d, CH); 5,49(d, NH); 7.15-7.26(m, 3H-aromatic); 7.39-
7.48(s, 1H-aromatic)
212 CDCl;; & 1.32 -1.85 (m, 14H-adamantane); 1.50 (d, CHs);
3.88(s, CHs); 3.96 (d, CH); 4.05(g, CH); 6.12(d, NH); 6.88-
7.10 and 7.22-7.34(2xm, 4H-aromatic)
213 CDClL; 6 1.26 and 1.43 (2x d, 4H-adamantane); 1.60 (s, 2x
CHs); 1.65 and 1.79 (2xm, 10H-adamantane); 3.65-3.78(m, 4x
CH>); 3.96 (d, CH); 5,47(d, NH); 6.83 (d, CH); 7.38-7.52(m,
3H-aromatic); 7.70(d, CH)
214 CDCl;; 6 1.28 -2.18 (m, 13H-adamantane); 1.58 (s, 2xCH3);
3.36 (dt, CH); 5.27(s, CHy); 5.36(d, NH); 6.50(d, CH); 7.34-
7.52(m, 9H-aromatic); 7.70(d,CH)
215 CDCls; & 1.18 -2.10 (m, 13H-adamantane); 1.58 (s, 2xCH3);




CH2); 2.58-3.00(m 4xCH2); 3.70 (t,CH; 4.01(d,CH); 5.17(d, NH ;
7.01-7.18(m 3H aromatic) 241 CDC13; 8 1.20 -2.03 (m 13H adanantane); 1.58
(s, -"X C113); 2,39(s, CH3); 3.67-3.76(m 4xCH2); 3.93 (dt, CH); 5.33(d,
NH) ; 6. 82( (o fdoll/nsessl9; 7.26 and7.32(3x s, 3Haromatic); pcfrefookost0343
CDC13; 8 1.45 -2.15 (m 13H adamantane, CH2); 2.58(m CH); 2.79-3.17(m
2xCH2); 4.03 (d, CH); 5.75(d, NH); 6.82(d, CR); 7.05-7.15(m 4H aromatic)
245 CDC13; 8 1.36 -1.93 (m 14H adamantane, CH2); 2.-')6(-m. CHT7);
2.59-2.86(m CH2); 3.62(t, CH); 4.04 (d, CH; 5.61(d, 7.38 and 7.67(2x d,
2H®aromatic) 246 CDC13i 8 1.18 and 1.36 (2x d, 4H adamantane); 1.53 (s, 2x
CH3); 1.69 and 1.72 and 1.99 (3xm 9H adamantane); 2.33 (s, Cl113); 2.64 (t,
CH2); 2.92 (t, CH2); 3.91 (d, Cl4); 5.36(d, NH); 6.95-7.05 m 3H aromatic
248 CDC13; 8 1.21 -2.02 (m 13H adamggtane); 1.54 (s, 2x CH3); 2.32(s, CH3); -
2.59(t, 2): 2 Q93(t CH2); 3.30(t CH2): 3 58(t  CHR2): 3 B5( 2xCH2) :
3.92 (d, qI4%; SNMB@2 NH): 6.95-7.05 (m 3Haromatic PASMERCIB: 8 1.18 and
1.38 (2x dTNQl H-hdamantane): 1 56 (s 2x C113): 1.58- 2 PPP]K(DCL ’
9H adamant ane) ; %933(1’1‘%2;@@))@1@ i)ﬁggitl"m @QYd. C:Fs . o) 5. 2B(d, NH);
6.48(d, CHL 710l ¥ (my 7.70(d CLl) 252 CDC13:|8 1.65 -2.01
(m 14H adeffint HGERGL: 8312 {CHsm;ﬂ)?—NQ(@e H-adampptane): 4. 08 (d, CH)| 4.93(d,
Ni-n: 6.90(t, 1H-H@t- 2)259(% 2325w (Ei44(47. 85| (d, 1H hromatic) 253

CDC13: 6 1ﬁ4§ _1CHh6(l%d, 1&147(@,%1359@4&9 CHL2): 2 Bl(m HB-
CH2); 2.60(3 H ﬂCD@H 113 andy %@&34 antang); 99 (5, 22CH) ; | 4. 05 (df, CH):
4.16(d, NH); 6. 1049, d Rk arlamantare) (24, CH3 2.7 Grat c); 7.2p (d, NR) 254
CDC13; 8 1.18 a ZLW(d?G(I'I)d53 i Pk 40, 4H-gromatic) 24 WO 200U/ 1156745
PCT/ EP2003/21810P1 -s8 Co NMVR data nelting 170-172
219 185-188 g

220 CDCh; & 1.21 -1.86 (m, 14H-adamantane, CHy); 1.92(m, H*-
CHy); 2.34(m, H®- CHy); 2.80(m, CH>); 3.63 (d, CH); 5.68(d,
NH); 6.70-6.78(m, 2H-aromatic); 7.06(d, H-aromatic)

221 CDCl; 6 1.18 and 1.40 (2x d, 4H-adamantane); 1.50 (s, 2x
CH3); 1.58 and 1.72 (2xm, 10H-adamantane); 2.28 (t, 2xCH,);
2.35 (m, 2xCHy); 2.58 (t, CHy); 3.65 (t, 2xCH5); 3.88 (dt, CH);
5.38(d, NH); 7.05-7.25(m, 4H-aromatic)

222 CDCl3; § 1.66 —2.06 (m, 14H-adamantane); 2.38(m, CHy);
2.74(t, CH,); 4.22 (d, CH); 6.11(d, NH); 6.52(t, CH); 7.04(d,
‘H-aromatic); 7.30(d, H-aromatic); 7.65(s, H-aromatic)

223 CDCL; 6 1.64 —-2.05 (m, 14H-adamantane); 2.40(m, CHa);
2.94(t, CH,); 4.22 (d, CH); 6.11(d, NH); 6.49(t, CH); 7.07(t, H-
aromatic); 7.42(m, 2H-aromatic)

224 CDCh; 6 1.59 -1.95 (m, 14H-adamantane); 1.98 and 2.10 (2x
m, CHy); 2.55 (m CH); 2.86-3.08(m, 2x CHb); 4.08 (dt, CH);
5.78(d, NH); 7.08-7.15(m, 4H-aromatic)

225 | CDCh; & 1.29 -2.00 (m, 14H-adamantane, CH,); 2.30(m,
CHy); 2.76(m, CH,); 3.63 (t, CH); 4.02(d, CH); 5.60(d, NH);
7.04(d, H-aromatic); 7.33(m, 2H-aromatic)

226 182-184
227 210-215
228 208-210

229 CDCl;; 6 1.60 —2.08 (m, 14H-adamantane); 2.39(m, CHb);
2.81(t, CH,); 4.24 (d, CH); 5.22(s, CHy); 6.14 (d, NH); 6.44(d,
CH); 6.53(t, CH); 7.16-7.43(m, 9H-aromatic)

230 CDCl;; 6 1.28 and 1.50 (2x d, 4H-adamantane); 1.55 (s, 2x
CH3); 1.66 and 1.78 (2xm, 10H-adamantane); 2.32 (s, CHs);
2.63 (t, CH>); 2.93 (t, CHy); 3.94 (dt, CH); 5.53(d, NH); 6.90-
7.10(m, 3H-aromatic)

231 CDCl; & 1.22 and 1.46 (2x d, 4H-adamantane); 1.58 (s, 2x
CHs); 1.64 and 1.76 (2xm, 10H-adamantane); 2.30 (s, CHa);
2.40-2.54 (m, 4xCH>); 3.51 (s, CH3); 3.94 (d, CH); 5.44(d,
NH); 7.23-7.36(m, 4H-aromatic)

232 | CDCh; & 1.22 and 1.48 (2x d, 4H-adamantane); 1.60 (s, 2x
CH,); 1.64-1.76 (m, 10H-adamantane); 2.42(m, 2xCH>); 3.51
(s, CHy); 3.70(m, 2xCH,); 3.94 (d, CH); 5.45(d, NH); 7.22-




No. oint CH3); 1.85-2.18(m 9H adamantane); 2.32 (s, C-13); 2.65 (t,
C112); 2.93 (t, C112); 3.92 (dt, CH); 5.32(d, NH); 6.95-7.15(m 3H aromatic
255 CDC13; 6 1.59 -1.95 (m 14H adamantane); 2.83(dd, H*- CH2); 3.26(dd, HB-
CH2); 3.57%wm206d056@2); 3.97-4.08(m 3H, 2xCH HB- CH2) pcmEpr2édsasmontic);
7.05-7.18(m 4H aromatic); 7.68 (d, 256 CDC13; 6 1.59 -1.95 (m

14H adamant ane) ; 2.83(dd, He- CH2); 3.26(dd, HB- CH2); 3.58(m HA- CH2);
3.97-4.08(m 3H, 2xCH, HB- CH2); in, 2Haromatic); 7.05-7.18(m
411-aromatic); 7.68 (d, NH) 257 215-220 258 LCVMS M+ X17, Retention tine
4.01, 979%° 259 CDC13; 6 1.20 and 1.36 (2x d, 4H adamantane); 1.55 (s, 2x
CH3); 1.69; 1.83 and 1.98(3x d, 9H adamantane); 2.34 (s, CH3); 3.30(d,
CH2); 3.93(dt, CH); 5.38(d, NH); 6.28(d, CH); 6.48(d. ; 7.07, 7.12 and 7.18
3x s, 3Haromatic 260 CDClB' S 1.14-8.02 (m 13H adamantane, CH2); 1.56 (s,

2% CH3)' 33 (s, 2 35(t CH2): 2 63(1,—CH2):—3.92(dCH): 5.38(d, :
6.92, 6.98 CE.‘t’nd j% x s, 3H aromatic 262 CDC13 S 1. 22“%‘“&

1‘ f‘ R (o 9 AV mQ\ ') Q'l /e CHR)
%332?361% 718 ﬂi-ﬁmma‘i?zaqms 74 ar & i 843)263
CDC13; 6 1255 4Gk 3ol éirlﬁ?(md-‘kﬁa@a OHB)|: 1. 83-2. 19(m
9H adanant ane) Cz'{ﬁé&d 2)’:4, %(1%(111,2 . 5, 3é(d, NH) ;
6.64, 6.74 and -arg@ptio) o ] (in,
4H adarmant|£3e) ; | ADGs 8 564%@7@8}41{'34111‘612@&)@ loxcre): 2.32

(s, CH3): [2.36(}t291 3 4.23 2)369%)§ |¢H 40(d NH)

6. 85- 7. 10(|m___31eH: 63t ﬁH)dpE? 7r§ﬂ(m,'9 -atomatigh 8.98(d; adamant{ane) :

7. 60- 8. 00(|?38 5H-CREly ¥at- l%éﬁsm@@adamwe}ﬂ 36 (238 C@@mm 6 1.58-2.04(m
H adamant ane)|;2- (€ CH); 5.25(s, CHy); 5.32(d, NH); 6.49(d,

](4 ’ 'CH); 7.20-7.42(m, §H-aromatic); 7.69(d, CH)

239 [ CDCl; 6 1.23 -1.93 (m, 14H-adamantane, CHz); 2.34 (m,

CHy); 2.61-2.95(m, CHz); 3.68 (t,CH); 4.03(d,CH);

5.60(d,NH); 7.10(m, 2H-aromatic); 7.51(m, 1H-aromatic)

240 | CDCls; § 1.19 —1.97 (m, 14H-adamantane, CH>); 2.38 (m,

CH,); 2.58-3.00(m, 4xCH>); 3.70 (t,CH); 4.01(d,CH);

5.17(d,NH); 7.01-7.18(m, 3H-aromatic)

241 | CDCl; § 1.20 ~2.03 (m, 13H-adamantane);1.58 (s, 2x CHa);

2.39(s, CHs); 3.67-3.76(m, 4xCH,); 3.93 (dt, CH); 5.33(d,

NH); 6.82(d, CH); 7.19; 7.26 and7.32(3x s, 3H-aromatic);

7.66(d, CH)

243 CDCls; & 1.45 -2.15 (m, 13H-adamantane, CHy); 2.58(m,

CH); 2.79-3.17(m, 2xCHs); 4.03 (d, CH); 5.75(d, NH); 6.82(d,

CH); 7.05-7.15(m, 4H-aromatic)

245 CDCls; 6 1.36 ~1.93 (m, 14H-adamantane, CH,); 2.26(m,

CH2); 2.59-2.86(m, CHa); 3.62(t, CH); 4.04 (d, CH); 5.61(d,

NH); 7.38 and 7.67(2x d, 2H-aromatic)

| | 246 | CDCl; 6 1.18 and 1.36 (2x d, 4H-adamantane); 1.53 (s, 2x

Q / CH3); 1.69 and 1.72 and 1.99 (3xm, 9H-adamantane); 2.33 (s,

' CHs); 2.64 (t, CHy); 2.92 (t, CHz); 3.91 (d, CH); 5.36(d, NH);

6.95-7.05(m, 3H-aromatic)

248 | CDClL; & 1.21 -2.02 (m, 13H-adamantane);1.54 (s, 2x CH);

2.32(s, CHs); 2.59(t, CHy); 2.93(t, CHa); 3.39(t, CH,); 3.58(1,

CHy); 3.65(m, 2xCHy); 3.92 (d, CH); 5.36(d, NH); 6.95-7.05

(m, 3H-aromatic)

249 | CDCls; 6 1.18 and 1.38 (2x d, 4H-adamantane); 1.56 (s, 2x

CH;3); 1.58- 2.10 (m, S9H-adamantane); 2.37 (s, CHs); 3.94(dt,

CH); 5.25(s, CHy); 5.28(d, NH); 6.48(d, CH); 7.20-7.44(m, 8H-

aromatic); 7.70(d, CH)

252 CDCL; 8 1.65-2.01 (m, 14H-adamantane); 3.19(t, CHy);

3.96(t, CH,); 4.08 (d, CH); 4.93(d, NH); 6.90(t, 1H-aromatic);

7.15(m, 2H-aromatic); 7.85 (d, 1H-aromatic)

253 CDClL; 8 1 45 —1.90 (m, 14H- adamantane), 1 95(m H*- CHy);

2.31(m, H®- CHy); 2.60(m, H*- CH,); 2.75(m, H®- CH,);

3.90(q, CH); 4.05 (dt, CH); 4.16(d, NH); 6.70(m, 2H-

aromatic); 7.02(m, 2H-aromatic); 7.22 (d, NH)

254 CDCls; 6 1.18 and 1.38 (2x d, 4H-adamantane); 1.55 (s, 2x




5.39(d, ; 7.63-7.87(m 51l1-aromatic); 8.46(d, Harom 267 CDCl3; 6 1.64 and
1.97 and 2.05 (2x brs, 14H adamantane); 2.70-2.89(m CH2); 3.09(t, CH2);
4.40(s, CH); 6.93-7.19(m 4l11-aromatic); 7.50 (m NH) 268 CDC13; 6 1.39
-1.97(m  Mbhasdasenikane) ; 2.73-2.97(m  2xCH2); 3. 11(m e2)Ep2603m8{21 CH) ;
7.07-7.54(m 4H aromatic 269 LCVMS retention tine: 6.27 mn., M=411; 100%
275 CDC13 : 1.23-1.46 (m 5H adamantane), 1.60 (s, 2x CH3), 1.72 ( m

4H adamant ane), 1.85 (d, 211-adanmantane); 2.03 (brs, 311- adanantane); 2.35
(s, CH3); 3.96 (d, CH); 5.48 (d,NH); 7.50, 8.38 and 3.48 (3xd,
311-aromatic) WO 2004/ 056745 PCT/ EP2003/051021 -89 Co. NMWR data nelting

No. int C 276 CDCl3: 1.43 (d, 31l-adamantane); 1.62 (s, 2xCH3); 1.60-2.05
(m 1 OR adamantane); 2.55 (s, CH3); 3.92 (d, CH); 7.04 and 7.22 (2xd,

2H aromatic); 7.56 (t, Haromatic ; £&.33 (d, 277 CDC13: 1.25-1.49 (m

4H adaman . 1. 45(s 3x CH3); 1.54 (s 2xCH3); 1.64-2 Q4 (m

1011- arow%@loc, R daty 43 (s, CH3) 2.60 and 2.91 (2xt|mdiing): 3.22-3.57
(m 8h- hoM8pigeridine): 3 92 (d . 5 A7 Ld NH) 6 lOPOIs 8 7.04( 2xs,
311-aronafic). |EH): 1BAZ 180, m@x&%sé@h&eﬁ%fe C|lL : Enzymatic assays
to test the ef flédh):33 fobBaduhtfs(dh FH): 133pNHE 6Xydtlét®i d | 5 dehydrogenase type
| and W 2_The arematic) s conpounds_on | | b- HSD| dpnpn ent__condersi on of

corti sone| it o | @Yt Osi9 1 é(ﬁ%lc]t‘%ls@a'a qnv)i?qp@(d%&fs studiled in a(reaction
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cont ai ni ng O. | NEhYi A EhBs i 58(m H"- CHy); 3.97-4.08(m, 3H,
2xCH, H 2) m, 2H—aroma’uc) 7.05-7.18(m, 4H-aromatic);

7.68 (d, NH)
257 215-220
258 | LCMS M =417, Retention time 4.01, 97%P

259 CDCls; 6 1.20 and 1.36 (2x d, 4H-adamantane); 1.55 (s, 2x
CHs); 1.69; 1.83 and 1.98(3x d, 9H-adamantane); 2.34 (s,
CHs3); 3.30(d, CHy); 3.93(dt, CH); 5.38(d, NH); 6.28(d, CH);
6.48(d, CH); 7.07, 7.12 and 7.18(3x s, 3H-aromatic)

260 CDCl;; 6 1.14-2.02 (m, 13H-adamantane, CHa); 1.56 (s, 2x
CHs3); 2.33 (s, CH3); 2.35(t, CHy); 2.63(t, CHa); 3.92(d, CH);
5.38(d, NH); 6.92, 6.98 and 7.04 (3x s, 3H-aromatic)

262 CDCl3; 8 1.22-2.02 (m, 13H-adamantane, CHy); 1.53 (s, 2x
CH3); 2.33 (s, CH3); 3.79(s, CHs); 3.92(d, CH); 5.42(d, NH);
6.63, 6.74 and 6.78 (3x s, 3H-aromatic)

263 CDCl3; 6 1.22 and 1.39 (2x d, 4H-adamantane); 1.54 (s, 2x
CH3); 1.83-2.19(m, 9H-adamantane); 2.32 (s, CHj); 3.78(s,
CHs); 3.92(d, CH); 5.36(d, NH); 6.64, 6.74 and 6.78 (3x s, 3H-
aromatic)

264 | CDCk; 8 1.14-1.38 (m, 4H-adamantane); 1.55 (s, 2x CH3);
1.62-1.99(m, 9H-adamantane, 2xCH,); 2.32 (s, CHa); 2.36(t, e
CH,); 2.60(t, CHy); 3.90(d, CH); 5.40(d, NH); 6.85- 7.10 (m,
3H-aromatic)

265 CDCls; 6 1.61-2.22(m, 14H-adamantane); 7.60-8.00(m, 5H-
aromatic); 8.42(d, H-arom.)

266 CDCls; 8 1.58-2.04(m, 14H-adamantane); 3.21(d, CHy);
5.39(d, NH); 7.63-7.87(m, 5H-aromatic); 8.46(d, H-arom.)
267 CDCl;; & 1.64 and 1.97 and 2.05 (2x brs, 14H-adamantane);
2.70-2.89(m, CHb); 3.09(t, CH,); 4.40(s, CH); 6.93-7.19(mm,
4H-aromatic); 7.50 (m, NH)

268 CDCkL; 6 1.39 -1.97(m, 14H-adamantane); 2.73-2.97(m,
2xCHz); 3.11(m, CHy); 4.59(s, CH); 7.07-1.54(m, 4H-
aromatic)

269 | LCMS retention time: 6.27 min., M= 411; 100%

275 CDCL : 1.23-1.46 (m, SH-adamantane), 1.60 (s, 2x CHz), 1.72
( m, 4H-adamantane), 1.85 (d, 2H-adamantane); 2.03 (brs, 3H-
adamantane); 2.35 (s, CHs); 3.96 (d, CH); 5.48 (d,NH); 7.50,
8.38 and 3.48 (3xd, 3H-aromatic)




buffer pH 9.0, 300 M NADP, 25 pMcortisol, | pl drug and/or solvent and 3.5
pg reconbinant protein in a final volunme of 100 |. 15 B The effects on the
| | b-HSD2 dependent dehydrogenase activity was studied in a F reaction
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and 2.5 pg reconbinant protein in a final volune of 100 pl. 20 A
incubations were perfornmed for 45 mn at 37Cin a water bath. The reaction
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value in [£Hfe r?}f&b: _f3 Rragamagiape)l 62 (s, 2 q:%&fﬁ%e >6. Sone ¢f the thus

(supplemented with 10 10 % heat inactivated foetal calf serum 2nM
| ut ani ne and 25 ny gent anyC| n) at 37Cin a humdified 5% CO2 atnosphere.
Medi um was de{,&g&la%~ s Fi broblasts were differentiated into
adi pocytes 0 0" CO2 mi, di L. gr owmt h medi um
cont ai ni ng YR RIS PR B 25 e thasone. 15

4 andBipeZr at s wer e seeded on BD- Bi ocoat Matrigel matrix
mul tiwel |l ﬂhl&&@&ts%fcoﬁlpdﬁmsbﬁ Y1bHISIZEA0EAert ednk & sién/tl cbrtisone intticubat ed for 10

ggxf af‘tm ﬁ; ngg}E%ﬂeduﬁés%vﬂﬂ%g Lihdi&fin 2 1IRRR Bike bohedd¥iEVBRAM Fiih12 medi um
HCI buffer pH 7.2, 180 uM NADPH, 1mM EDTA, 2 uM cortisone, 1 pl drug and/or
solvent and 11 ng recombinant protein in a final volume of 100 pl.
10
The effect on the 11b-HSD1-dehydrogenase activity (conversion of cortisol into
cortisone) was measured in a reaction mixture containing 0.1M sodium phosphate
buffer pH 9.0, 300 uM NADP, 25 uM cortisol, 1 pl drug and/or solvent and 3.5 pg
recombinant protein in a final volume of 100 pl.
15
( / The effects on the 11b-HSD2 dependent dehydrogenase activity was studied in a
' reaction mixture containing 0.1M sodium phosphate buffer pH 7.5, 300 uM NAD, 100
nM cortisol (of which 2 nM is 3H-radio labelled), 1 pl drug and/or solvent and 2.5 pig
recombinant protein in a final volume of 100 pl.
20
All incubations were performed for 45 min at 37C in a water bath. The reaction was
stopped by adding 100 pl acetonitrile containing 20 pg corticosterone as internal
standard. After centrifugation, the product formation was analysed in the supernatant
by HPLC on a Hypersyl BDS-C18 column using 0.05 mM ammonium acetate /
25  methanol (50/50) as solvent. In all of the aforementioned assays, the drugs to be tested
were taken from a stock solution and tested at a final concentration ranging from - 10°
*M t0 3.10°M. From the thus obtained dose response curves, the pIC50 value was
calculated and scored as follows; Score 1 = pIC50 value < 5, Score 2 = pIC50 value in
the range of 5 to 6, Score 3 = pIC50 value >6. Some of the thus obtained results are
30  summarized in the table below. (in this table NT stands for Not Tested).



serum 100 Um penicillin, 100 g/m streptomycin, 0.25 g/m anphotericin B,
50 g/m gentanycin sulfate, 5g/m insulin and 392 ng/m dexanet hasone.

Medi umwas 20 refreshed 3 tinmes a week. Following a 4 hour pre-incubation
W th test wospergss0.5 G 3H cortisone or dehydrocorti ee3iEnonasiods added .
to the cultures. One hour later, the nmediumwas extracted on
Extrelut3-colums with 15 nil diethyl ether and the extract was anal ysed by
HPLC as descri bed above. 25 The effects on | |b-HSD2 activity was studied in *
Hep& and LCC-PKl-cells Hep®&-cells (ATCC DD 8065) were seeded in 12 well
plates at a density of 100,000 cells/m and growmn at 37Cin a humdified 5%
CO2 atnosphere in MEM Rega-3 nedi um suppl enented with 10% heat inactivated
foetal calf serum 2 nM L-glutam ne 30 and sodi um bi carbonate). Medi um was
refreshed twice a week. Pig kidney omlls (LCC PK1, ATCC CR1lr1392) were
seeded at a density of 150,000 cells /m in 12 well plates and grown at 37C
in a humdified 5% CO2 atnosphere in Medium 199 supplenented with Earls

nodi fied salt solution, 100 Umn peni cillin, 100 Itg/m streptonycin and 10°
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cont ai ni ng deinesogenaseding ] agg

pre-incybation vvlth test corrpound 0.5 G 3Hcortisol or corticosterone,

2004 056748 Bt e lETR HEY VB e b R B RN B e

et her and DFRAMEYES act was anal ysed by HPLC as described above. As for the
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dexamethasone.
15  Primary hepatocytes from male rats were seeded on BD-Biocoat Matrigel matrix
multiwell plates at a density of 250000 cells /well and incubated for 10 days at 37C in a
5% CO2 humidified atmosphere in DMEM-HAM’s F12 medium containing 5% Nu-
serum, 100 U/ml penicillin, 100 pg/ml streptomycin , 0.25 pg/ml amphotericin B, 50
Lg/ml gentamycin sulfate, Spg/ml insulin and 392 ng/ml dexamethasone. Medium was
20  refreshed 3 times a week.
Following a 4 hour pre-incubation with test compound, 0.5 pCi *H-cortisone or

pred foet al calf serum Following a 4 hour

dehydrocorticosterone, was added to the cultures. One hour later, the medium was
extracted on Extrelut’-columns with 15 ml diethyl ether and the extract was analysed
by HPLC as described above.
25
The effects on 11b-HSD2 activity was studied in HepG2 and LCC-PK1-cells
HepG2-cells (ATCC HB-8065) were seeded in 12 well plates at a density of 100,000
cells/ml and grown at 37C in a humidified 5% CO2 atmosphere in MEM-Rega-3
medium supplemented with 10% heat inactivated foetal calf serum, 2 mM L-glutamine
30  and sodium bicarbonate). Medium was refreshed twice a week.
Pig kidney cells (LCC-PK1, ATCC CR1L-1392) were seeded at a density of 150,000
cells /ml in 12 well plates and grown at 37C in a humidified 5% CO2 atmosphere in
Medium 199 supplemented with Earls modified salt solution, 100 U/ml penicillin, 100
jLg/ml streptomycin and 10 % foetal calf serum. Medium was refreshed twice a week.
35  Twenty four hours prior to the onset of the experiment, medium was changed by
medium containing 10% charcoal stripped foetal calf serum.
Following a 4 hour pre-incubation with test compound, 0.5 uCi *H-cortisol or
corticosterone, was added to the cultures. One hour later, the medium was extracted on
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Extrelut’-columns with 15 ml! diethyl ether and the extract was analysed by HPLC as
described above.

As for the enzymatic assays, the compounds to be tested were taken from a stock
5  solution and tested at a final concentration ranging from - 10°M to 3.10°M. From the
thus obtained dose response curves, the pIC50 value was calculated and scored as
follows; Score 1 =pIC50 value < 5, Score 2 = pIC50 value in the range of 5 to 6, Score
3 = pIC50 value >6. Some of the thus obtained results are summarized in the table
below. (in this table NT stands for Not Tested).
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B3 16 NT 1 2 1
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B1 50 1 1 2 1
B1 51 1 1 2 1
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B1 52 1 1 3 1
B5 53 1 1 3 1
B5 54 2 1 3 1
B13 55 NT 1 3 1
B13 56 NT 1 2 1
B13 57 NT 1 2 1
B1 64 NT 1 2 1
B4 6 2 1 3 1
B6 128 3 1 3 1
B1 129 2 1 2 1
B1 68 2 1 2 1
B5 71 3 NT 3 1
B5 7 1 NT 3 1
B1 72 2 1 3 1
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B1 91 1 1 3 1
B1 151 2 1 3 1
B1 153 2 1 3 1
B1 140 3 1 3 1
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B1 141 3 1 3 1
B5 92 3 1 3 1
B1 093 3 NT 3 1
B1 154 1 NT 3 1
B1 95 1 NT 3 1
B1 144 3 NT 3 1
B1 106 1 NT 3 1
B3 3 3 NT 3 1
B6 109 3 NT 3 1
B1 162 3 1 3 1
B18 166 3 1 3 1
B1 167 3 1 3 1
B1 168 3 1 3 1
B1 169 3 1 3 1
B1 171 3 1 3 1
( B1 177 3 1 3 1
ot B1 181 1 1 3 1
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B1 158 1 1 3 1
B15 191 3 1 3 1
B16 193 3 1 3 1
B16 196 3 1 3 1
B1 197 1 1 3 1
B22 198 1 1 3 1
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B1 223 3 1 3 1
B1 224 3 1 3 1
B16 230 3 9 3 9
B20 236 3 1 3 1
B16 240 1 1 3 1
B16 242 2 1 3 1
B1 243 3 1 3 1
B16 248 3 1 3 1
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B7 251 3 1 3 1
B14 253 NT 1 3 1
B16 254 1 1 3 1
B23 255 NT 1 3 1
B16 258 3 1 3 1
B7 263 1 1 3 1
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B7 251 31 31 Bl4 253 NT'1 3 1 B16 254 1 1 31 B23 255 NT'1 3 1 B16 258
3131 B7 2631131 W 2004/056745 PCT/ EP2003/051021 -95 D. Conposition
exam nes {\g240Qlkaws ng fornul ations exenplify typical phafmBegesisse
conpositions suitable for systemc or topical admnistration to ani mal and
human subj ects in accordance with the present invention. 5 "Active
ingredient” (A 1.) as used throughout these exanples relates to a conpound
of formula (1) or a pharnaceutically acceptable addition salt thereof.
Exanple D.1 : filmcoated tablets Preparatiop of tablet core A m xture of

A l. (100 g), lactose (570 g) and starch (200 g) was m xed well and 10
thereafter humdified with a solution of sodium dodecyl sulfate (5 g) and
pol yvi nyl - pyrrolidone (10 g) in abgst 200 m of water. The wet powder

m xture was sieved, dried and sieved again. Then there was added

m crocrystalline ceIIquse (100 g) and hydrogenated vegetable oil (15 g).
The whol e ' gwainplesind conpressed into tablets, giving 10. 000

t albl ets, e ?ﬁé"foﬂﬂﬂilﬁg foﬁhﬂﬂ}oﬂ@ex@ﬁpﬁﬂf tylplegt phainladéBtidan@ dénﬂiri]\& sunlaﬁe @gam )ng Eo a
solution o t lJ ﬁ i.n I t ano t here was
added a s&°Uth & toé)fc el S%gmfn fnﬁgﬂal %9“%3% &Bje&fb’f 3 . Then there
wer e addedP@H?UF?m@¥5 n1) and 1, 2, 3-propanetriol (2. 5 n1) Polyethylene
gl ycol (510 "ggtivevingrettiontt enl. )a!sdseditlﬁmhmmdxesiemxamples relates to a compound of

formula (I) or a pharmaceutically acceptable addition salt thereof.

Example D.1 : film-coated tablets
Preparation of tablet core
( | A mixture of A.L (100 g), lactose (570 g) and starch (200 g) was mixed well and
10  thereafter humidified with a solution of sodium dodecyl sulfate (5 g) and polyvinyl-

pyrrolidone (10 g) in about 200 ml of water. The wet powder mixture was sieved, dried
and sieved again. Then there was added microcrystalline cellulose (100 g) and
hydrogenated vegetable oil (15 g). The whole was mixed well and compressed into
tablets, giving 10.000 tablets, each comprising 10 mg of the active ingredient.
15 Coating
To a solution of methy! cellulose (10 g) in denaturated ethanol (75 ml) there was added a
solution of ethyl cellulose (5 g) in CH2Cla (150 ml). Then there were added CH.CL, (75 ml)
and 1,2,3-propanetriol (2.5 ml). Polyethylene glycol (10 g) was molten and dissolved in
dichloromethane (75 mt). The latter solution was added to the former and then there were
20  added magnesium octadecanoate (2.5 g), polyvinyl-pyrrolidone (5 g) and concentrated
color suspension (30 ml) and the whole was homogenated. The tablet cores were coated
with the thus obtained mixture in a coating apparatus.



di chl oronet haue (75 nil). The latter solution was added to the former and
then there were 20 added magnesi um oct adecanoate (2.5 @),
pol yvi nyl -pyrrolidone (5 g) and concentrated color suspension (30 m) and
the whol e was honbgenated. The tablet cojges were coated wth the thus
obtained m xture in a coating apparatus. -96- 1. A conpound having the
formula 0 R~ Q~(LImMm n NR3 R214 (I) a Noxide form a pharmaceutically
accept abl e addi tA comsaint having ts¢ farmolzheni cal |y i soneric formthereof,
wherein n represents an integer being 1; mrepresents an integer being 0 or
1; R and R2 each independently represgnts Cl.aalkyl; or R and R2 taken
together with the carbon atomw th whij}h they are attached forma
C3-6cycl oal kyl ; R3 represents a g ent r@gdical having one of the
following formulae (a) (b) (C (d) g% c N’(e egd(b) cap (W (P M(M W
wherei n said nonoval ent radi cal may |opti ohal |y be substituted with one, or
where possible two or three substi&lent Rsel ectg@) fromthe group consisting
of Cl4al kyl, d -4al kyl oxy, phenyl, hal o, oxo, carbonyl, 1, 3-dioxolyl or
hydroxy; R4 represents hydrogen, Cl.alkyl, or C2-4al kenyl; Q represents
C3- 8cycl oal kylN-okide form, aArhArmadeetically asespthblz3adiiityarl sattldr alsterédehemivallA? ar e
optionally s | 1 r where possible nore substituents sel ected
from halo, W&%ﬁgtﬁﬁaﬁﬁéfﬁxy, hydroxy, nitro, Het4, phenyl,
phenyl oxy, d;al kyl- oxycarbonyl, hydroxycarbonyl, NRSR , Cl4al kyl oxy
substituted ‘H&Bﬁe%iﬁ’s intedBeh&nPPSsi bl e two or three substituents each

S

i ndependently selected tromCl_~-97- ,al kyl, hydroxycarbonyl, Het2, G dalkyl
or NR RS, C2mMEsPkessyts a8 ineesTdeied ®ilih  one substituent sel ected from

phenyl - A . 4alidydnd ®éyael iadbpenderitly represents Cyalkyl; or
R' and R? taken together with the carbon atom with which they are attached form a

Ciscycloalkyl;
R® represents a monovalent radical having one of the following formulae
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wherein said monovalent radical may optionally be substituted with one, or where
possible two or three substituents selected from the group consisting of Cjalkyl,
Cisalkyloxy, phenyl, halo, oxo, carbonyl, 1,3-dioxolyl or hydroxy;

R* represents hydrogen, C,alkyl, or C; qalkenyl;

Q represents Csgeycloalkyl, Het' or Ar%, wherein said Cagcycloalkyl, Het' or Ar” are
optionally substituted with one or where possible more substituents selected from
halo, Cy.4alkyl, C4alkyloxy, hydroxy, nitro, Het*, phenyl, phenyloxy, Ci4alkyl-

. oxycarbonyl, hydroxycarbonyl, NR°R®, Calkyloxy substituted with one or
where possible two or three substituents each independently selected from C,.



4al kyl oxycar bonyl , hydroxycarbonyl or Hers-carbonyl, and Cl. 4al kyl
substituted with one or where possible two or three substituents

i ndependent|ly sel ected from hal o, dinethylamne, trimethylam ne, ani ne,
cyano, Het6, Het7-carbonyl, Cl1 allcyl oxyxcarbonyl or hydroxycarbonyl; RS and
R6 are each independently selected from hydrogen, Cl.4al kyl, C 4al kyl oxy-

Cl4al kyl, Cl4al kyl oxgcar bonyl , Ci Aal gyl car bo(ry ;Cl4al kyl car bonyl
substituted wi tsAkyhBYEroXypaERanyhdict], K ealkylord¥R R Coialieby substisnted veitic h

i ndependent |y s@n@@amméntggnd@aiﬁemghé@hl(yl“lk?pgx)@;ﬂ,@ﬂykt loxy or R5 and R6
each i ndependent| epresen | t.ut eij w £ h phenyl; R7 and Re
are each indeper‘?ﬁ%ﬁi"?‘@cgé? WYBWLP%PB F\ oayLeadkyl : RO and R are
each igdeplendﬁntfh)aa&?l ﬁib%ﬁg&égm:ﬁg;ébb%m &%}bﬂ@dﬁ@b or Mce%hﬁ)ﬂf wh
oxycar bonyl ; r.e res& g a subst.i At with.one or ere
ossible nore b F}e@ﬁ?’r 1} %‘“GF ﬁ‘@’d Amips, fyano,
Iroeprlasen]ts a hetl'kt cﬁccI-wb@yé@;aﬂ@h&m@m}monhyzoxymﬂinm 2} pyri m di nyl,
razin 6 i

Pt anyt " pore et e cadihaSRAAt) soleHER bbb by ST ﬂgﬂvﬂkﬂ ot
benzot hi opheny! Cuﬂkwb@waihloxxcadnmbmxhglﬁwaubynyl €)-@lldeadoanyt swhsngdte,d

uinolinyl, 1,2 t
% 2,3, 4- %/et rahya;fﬁ (t)lfl ?%%‘grlﬁ K’é? Hﬁéﬁi@éjwwn% sxl;dﬁ e lz}s\fﬁte?endfmly %etl %a?dam nyl ,

| y ul na

2H benzopyr anyl ,frosn halg; GyaliglAnd Gealkyiory SRR and RS @I beilﬂi‘ﬂ.’irﬁ%feseﬂt

3, 4-di hydr o- 2H b;g,g, hsdb@ﬁmf’dﬂ%ht}%heh f3- benzodi oxol yI Het 2 represents a
nmonocyclic h es l.e tedfrom pi per.i di.n yri |, pyridazinyl,
pyrim dinyl, %ﬁ#rﬁ %“ GPEDGenly sel ﬁg‘g?ﬂ‘bh% &B r‘ﬁ‘l“&% 2-pyrrolinyl,
3-pyrroli nyI R a:baay]h indeperdentiyselécted fror diydroled, L qpikisrat Lylkybei ng
substituted Vﬁ’é’gﬁ-‘g@‘?}’éor where possible two or nore substituents each

| ndependent |y d from hydroxy, Cl.aal kyl or Cl1.4al kyl oxy; Het4
represents a Lnepoaspush Cuddbyle:p@oydbesubsimd@dthmmrmhermsm;dmorpyr| m di nyl,

pyrrolidinyl, py r tetrazolyl or norpholinyl,
said Heta o S%gﬁ tse?d?\é&l?ﬁgsr?ltuti d\?\??hﬂ% aor where possible two or
nore substit tEeP“'éé'&tFu ajhg glersele Bbﬁlé'tﬁ“? e xpyrmidingbny | |

ClAal kyl ~or CL kzihyl;(pipeﬂdﬁnyl pyﬁd&agm,tmda mm@h | lﬁddﬂmye rmnyll e s eI ect ed
mor phol 1yl 1 sai bRyl chikalyh, Baso, 95*@%2}3 RAREeY) bozoRngnhe, o
possi bl e two or thmphcnsdbh&m‘aplﬁh?ndmyalc h6-naphépndmhqhmoheylet,ﬂéd4~f rom hydr oxy,
carbonyl, Cl. 4al forbp o o-GhinBli! Rduinolinyl, 1,2,3,4-tetrahydro-isoquinolinyl,
quinoxalinyl, quinazolinyl, phthalazinyl, 2H-benzopyranyl, 3,4-dihydro-2H-
benzopyranyl,
2H-benzothi0pyranyl 3,4-dihydro-2H-benzothiopyranyl or 1,3-benzodioxolyl;

Het represents a monocyclic heterocycle selected from piperidinyl, pyridinyl,
pyridazinyl, pyrimidinyl, pyrazinyl, piperazinyl, 2H-pymolyl, pyrrolyl,
2-pyrrolinyl, 3-pyrrolinyl, pyrrolidinyl, or morpholinyl, said Het” optionally
being substituted with one or where possible two or more substituents each
independently selected from hydroxy, C;4alky! or Cy4alkyloxy;

Het” represents a monocyclic heterocycle selected from pyridazinyl, pyrimidinyl,
pyrrolidinyl, pyrazinyl, piperazinyl, triazolyl, tetrazolyl or morphoiinyl, said Het*
optionally being substituted with one or where possible two or more substituents
each idependently selected from hydroxy, carbonyl, Cy4alkyl or Ci4alkyloxy;

Het’ represents a monocyclic heterocycle selected from pyridaziny, pyrimidinyl,
pyrrolidinyl, pyrazinyl, piperazinyl or morpholinyl, said Het® optionally being
substituted with one or where possible two or more substituents each
independently selected from hydroxy, carbonyl, C,4alkyl or Cy4alkyloxy;,



-98- Het6 represents a nonocyclic heterocycle selected from pyridazinyl,
pyrm di nyl, pyrrolidinyl, pyrazinyl, piperazinyl or norpholinyl, said Het'
optionally being substituted with one or where possible two or nore
subst-ituents each independently sel ecteg.from hydroxy, carbonyl, Cl4alkyl
or G .4al kyl oxy; Het? represents a nonocyclic heterocycle selected from
pyridazinyl, pygimdinyl, pyrrolidinyl pyrazinyl, piperazinyl or

nor phol i nyl , lg‘“élg FFPFRSEILS 8 FROTORKALIC hefraodygle %i%ﬁ'seflif{% eydgzinyl, pysmidingher e

ible t otidi Sy eagihyl ¢ \tshid 1@ hydr oxy,
2021 o, gty s i s 101
AR rvylﬁbgn%cmvzl{e?%aos,s{b o mIESH @fhng of phenyl,

cont ai ni ng one

By o N L et b S Biatlkstuky; | neny!
, 3-di I oi uor.en e r ona iy . e

oo B e r ARG R A oGy b AR R pricuzingd RYFRIGIBR 1 ai m

having the for mpyrolidiny, pyReziny, igerazihyloorimirphalinyl, saiddfiet! opticeally beingy

%Cep.t abl e addi t Au%?utﬁ?éd’m‘a{ ofk oﬁl@{e?é)g SEAERS o mors WfBdhinGenfdalh, ¢ NeT €O,
erein n represents an | nteger belngl. mrepresents an | nteger being 0 or

' R and Re eachdrpradensikreinctad framhidsony.catbong Ceyaliylor Grealiviexy2 t aken

t th i th ) bt i
nggqgrl o kyliod;? Q%r@%@%?&?ﬁ?mwahﬂ%@nﬁﬂﬁhﬁﬁ?&k HAgS Sl £1R the

%am)ovaeln radi(i hayr,ng one of th
fol | owi ng for mul SFEUP GORSISNg 0 péynye&lplwey ,@a}we&) 3{\&9“ ,elaenmvclegyptw n) (u)
(k) L o NN (o) $dikoé¥erent], Bdenl) 2 3hdihydroindényd, idviensdl €2dilydebnapithyiny

optionally be su Ifute i th.qne, or re possible two or three
substituents sel gye%‘cff?ﬂ}%n@ha}yiab“@ I'sting of G .4alkyl,

2. A compound according to claim 1 having the formula

0
R1
Q (L)m
n T/ -

R R* )

a N-oxide form, a pharmaceutically acceptable addition salt or a stereochemically
isomeric form thereof, wherein

n represents an integer being 1;

m represents an integer being 0 or 1;

R' and R? each independently represents Cyjalkyl, or

R' and R? taken together with the carbon atom with which they are attached form a
Ca.¢cycloalkyl;

R? represents a monovalent radical having one of the following formulae



Cl1. 9kyl oxy, phenyl, hal o, oxo, carbonyl, 1,3-dioxolyl or hydroxy; R4
represents hydrogen or Cl.4al kyl; Q represents C34cycl oal kyl, Het' or Ate,
wherein said C3.8cycloal kyl, Het' or Are are optionally substituted with
one or where possible nore substituentsggel ected from halo, Cl4alkyl,
Cl_4al kyl oxy, hydroxy, nitro, Het4, phenyl, phenyloxy, CI.
4al kyl oxycar bonyl , hydroxycarbonyl NR5R6, Cl1. 4al kyl oxy substituted with one
or where poss| or ee substdlt uents each |ndepe--ently ect ed
from hydroxyc nyI nd NR nd C subg ut ed ™ Qne or
wher e possi bl e alo s uents’ and RE_HRe eac *

4al

i ndependent |y selgct ed fromd;)ydrogen G - 4al kyl, Gadal kyI yCl
Ci . 4al kyl oxycar bonyI Cl. 4al kyl car bonyl , Cl4al kyI car bonyI ubstl t@hed with

one or mhere possrble two or three su strtuents each i ndependently sel ected
from hal o, | kyl R5 and ach [ ndent |y

r epr esent ﬁzgtﬁy ed mr enyl ; ach

i ndependent | Iected om hydr ogen C, 4a|k repre Cl. 4al kyl

optionally substi@®uted wth@ne or wherdgpossi bl e nbye sub@)ituents
sel ected fromd 4alkyl or phenyl; Het represents a het er ocycl e sel ected

fronrpyridinyl plperlnld pyrr pyr n pi per azi nyl ,
pyri dazi nyl, G(Lyl i |nyI - 100- benzofuranyl
thiazolyl, o |so azonI othlophenyl thlophenyl,

1, 8-napht hyri-drnyl g 1, 6- naphnhyrldlnyl &QUlnoll , |squ|noI|nyI
qui noxal i nyl , qurnazollnyl phthalazrnyl or 1, 3-ben® odi oxol ylI . ; Fbt 2

represents a m)nocycl iC et erqecycle seI ected from pi peri d/hyelN, pyri di nyl,
N\ yl ra2| ;‘I—I—p-y-ﬁnoly pyrrolyl,

pyri dazi nyl, m di n oY
2- pyrrolinyl rroI|n o||d'nyI, mr phol i nyl represents a

nmonocyclic het ey cl e d"fro i dazi nyl=” pgri m di nyl,

pyrrolidinyl, py{ zinyl, pipenginyl or &r phol i nyl, said Het¥ optionally

bei ng substrtute with one or where possi ble two or nore substituents each
i ndependently sel ected from hydroxy, carbonyl, C alkyl or Cl al kyl oxy; Arz
represents carbocyclic radicals containing one or nore rings selected from
the group consisting of phenyl, blphenyl i ndenyl, 2, 3-di hydroi ndenyl ,
fluorenyl, 5, 6Whewgin sid mA FAdical Mgy oRtiomnally be SBbSW%Nﬁ . KRRl ng t o

any one of clai PEssiblOfwolovtire 8lbktitucis sRidteBZrodn e drodeaRsient by Cl.aRGgSeNt s
G dalkyl; or Ci4alkyloxy, phenyl, halo, oxo, carbonyl, 1,3-dioxolyl or hydroxy;

R* represents hydrogen or C4alkyl;

Q represents Cagcycloalkyl, Het' or Arz, wherein said Cj.scycloalkyl, Het! or Ar? are
optionally substituted with one or where possible more substituents selected from
halo, C;4alkyl, Cy4alkyloxy, hydroxy, nitro, Het*, phenyl, phenyloxy, C,.
salkyloxycarbonyl, hydroxycarbonyl, NR’R®, C,alkyloxy substituted with one or
where possible two or three substituents each independently selected from
hydroxycarbonyl, Het’ and NR'R?, and
C4alkyl substituted with one or where possible two or three halo substituents;

R’ and RS are each independently selected from hydrogen, C)4alkyl, C,4alkyloxyC,.
qalkyl, Cy4alkyloxycarbonyl, Ci4alkylcarbonyl, Ci4alkylcarbonyl substituted
with one or where possible two or three substituents each independently selected

. from halo, Cjalkyl, and Calkyloxy or R’ and R® each independently represent
C4alkyl substituted with phenyl;

R” and R? are each independently selected from hydrogen or Cy.alkyl;

L represents Cj.salkyl optionally substituted with one or where possible more
substituents selected from C,4alkyl or phenyl;

Het! represents a heterocycle selected from pyridinyl, piperinidyl, pyrimidinyl,
pyrazinyl, piperazinyl, pyridazinyl, indolyl, isoindolyl, indolinyl, furanyl,



Rl and R2 taken together with the carbon atomw th which they are attached
form a C3-6cycloal kyl; R3 represents a nonoval ent radi cal having one of the
following formulae (a) (b) (c) | \I (k) (u) (o) wherein said nonoval ent
radi cal may optionally be substituted wiggr one, or where possible two or

t hree substituents sel ect ed fromthe group consisting of Cl4alkyl,
C14alkyloxy, hal o, carbon droxy, . or 1, 3- dloxoly -1lol- represents
Het' or A? wher dicpzefugeny azob% oxazalyk isosazalfaispthiazolyl thenzathiop .one or

where possi bl e tthepRénylla!,SnsphtSirdinig &n&ﬁ{tﬁﬁinﬁﬁylf ﬂbmﬁ}hqsoqﬁumwu , CL.
4al kyl oxy, h dr al kyl o 4al on subStituted
Wi t hyoneyor \>//\/ne %@%’?’& i %Bi(éﬁ lﬁ'ﬁgéz‘gﬂ Sﬁ?@@ﬁ%@“&? 3 néependent ly

sel ected fr oMy eepp Wrabmwcyclideheteramwam&de% kk pyrigpst i t ut ed

wi th one or where _possi,ble.t t hree subst.it S pendent |y
sel ect ed from hdVBAHNY PP yi’e" )ﬁepxpgﬁ.g%l iﬂ@ Cg@, bonyl or

hydr oxycar bonyl ;2- ﬁymindl Repyarodingh pgrrolidieple orbantdhylisyll ect ed from hydr ogen,

Cl4al kyl, d

Craalkyl . O metAbls Rt Kby Cheabiod 30000 o R Batl ", U1
Het' represents m@d@wb@ywm%@mmwlfor oorpholinl, ﬁglﬂ Hepyoptxnndlmng

thi ophenyl, be%ﬁﬁdﬂlﬁﬂ’%@dm OQWh@FHﬂdaﬁhlet&'o%wﬁroq'é Estimiaydle@erqui nol i nyl,

|squ|noI|nyI t et rahydro-i'soqui nolin enzopyranyl ,
3, 4- di hydr o- 2H- t}éﬁ%ﬂd@ﬁﬁéﬁlyﬁ O R, 9?%914 ylor CpaaikyioRy;

3, 4-di hlydr ohaattP Pﬁd?édéfxﬁélcmlbéﬁdﬂwra&éals &orﬁalbmg?edloemwhngmecfeam&met3 a 5
nonocyclic heterocycl e sel ec eridin er.a py.r i di ny
pyrrolidinyl or %%l FRISISHY %é’ff‘df &ghgnﬁpmfiwé 4§,dﬂgﬁ ‘ieﬁ‘Bglﬂi“P{f }é/ld with
one or where pos&GbJSeteﬁﬂqrdmnapMyEOﬁiapnqllkyl substituents ; Het6 represents a
nonocyclic heterocycle selected frompyrrolidinyl, piperazinyl or

nmor pholinyl, said Het6 optionally being substituted with one or where
possi bl e two 3or Aroompdurdrassardingtie ey omnefsclaimd lrar@rwlareins car bocyclic

radical s contai i{Nga%*ca& indBfdhdEddiSRpRebc ELAEAQP  he
R! and R? taken together with the carbon atom with which they are attached form
a Ca¢cycloalkyl;
R? represents a monovalent radical having one of the following formulae

QL L
LT O,
& 9,

5

(0)
wherein said monovalent radical may optionally be substituted with one, or

where possible two or three substituents selected from the group consisting
of Cyaalkyl, Ci.alkyloxy, halo, carbonyl, hydroxy, or 1,3-dioxolyl;



group consi sting of phenyl, benzocycl obutene, benzocycl oheptanyl,
benzosuberenyl, indenyl, 2,3-dihydroindenyl, 5,6,7,8-tetrahydronaphthyl or
napht hyl. 4. A conpound according to anyone of claims 1 or 2 wherein; R
and R2 each independently represents ClLjglkyl; or R and RZ taken together
with the carbon atomw th which they are attached form a C3. $cycl oal kyl ;
R3represents a nDnovalenH 22£cal havi ng f the follow ng formnul ae -102-

(2) (b (C) O ehtpsents Hpt pr APoyhersinceisi Hetoo Arrmonoptinely sulmtitzed withpne
t 1y b b
optional Iy be subsgj \R/Hér‘e“ o%ﬂ@ﬂ&@rm@fe %&fﬂae&?ﬁ%&?&%‘r&%@ Ct“{l:gﬁaFkyl oxy.

substituents sel ect
slbnflwlhloxmubmwder ein

roup consis
hal o, carbonyl, d’ﬁ@iﬂ‘}ﬂya BVdfi’x%-Qm @ﬁ@l%}’%"@fﬂ@&@
said Het' grtA[z a%vﬁh@ﬂéb@%bﬂe oﬁsmﬁtmb@mﬁleé'!ub&xm&&se%hl Befddift Shbl e two
or nore substituen rom a 0X ydr oxy,
C . 4al kyl oxycar bonif ‘?—‘Jeﬁ ;%cycax M#F‘%%bé{‘ %I\EP%/W“HF\@ or
wher e possi bl e t wowith ohbbﬁwhexfel{imsilbleuwﬁosﬂ@@@dﬁbbﬁtﬂ@tﬁ@@d&hﬂhﬂ&peﬁ@&ﬂ?t ed from
hydr oxycar bonyl , %e ad;ﬁ? wi % 14al ke substgollgx ge}gqt F one
substituent sel ect SFFFLHEPH 1 yﬁ’&f‘l?y BiRy D4R é} YL 9F bonyl and
Cldal kyl substi t ut byfirekydartongl;or where possible two or three substituents
each i ndependgn 6 H@I cyano, Het6,
Het 7- car bonyl ﬁ % l}d%g)e?%lgg‘gfg#f%@ Pelec%ﬁ;rﬂ%gwg ‘ﬁclﬁgﬂ‘g@ %rent 1y sel ect ed
f rom hydr ogen, O mlykearbonyl, Cl%lidyl@ﬂhﬂavkmhwmﬁmﬂmnqﬂrmebm i tuted
Wi th one or where Qp&?éetﬂafo subdBuektst hree hal o substituents. L represents a
Cl 4al kyl ; Het' represen heterocycle sel ected from pyridinyl,
pyrimdinyl, ERFESANS 2 & 1y enyl , benzot hi ophenyl, quinolinyl,
1,2,3,4-tetr aHedrrq:rewnml lhdlbfbc clé mewemém lwhdmyl pynmldmyl thx henyl
1,2, 3,4-tetrahydro; |so%u én ﬁ?ﬁ gh%ld c1 r.0-2
enzopyranyl oH- bePSTBP Q;BVP é‘l“ nolgnyl, 1 r qumohny 18 qumolmyl

1,2,3,4-tetrahydro-isoquinolinyl, 2H-benzopyranyl, 3,4-dihydro-2H-benzo-

pyranyl, 2H-benzothiopyranyl, 3,4-dihydro-2H-benzothiopyranyl or

1,3-benzodioxolyl,

Het? represents a monocyclic heterocycle selected from piperidinyl, piperazinyl,
pyridinyl, pyrrolidinyl or morpholinyl, said Het optionally being substituted
with one or where possible two or more Cy4alkyl substituents ;

Het® represents a monocyclic heterocycle selected from pyrrolidinyl, piperazinyl or
morpholinyl, said Het® optionally being substituted with one or where
possible two or more hydroxy substituents;

AY represents carbocyclic radicals containing one or more rings selected from the
group consisting of phenyl, benzocyclobutene, benzocycloheptanyl,
benzosuberenyl, indenyl, 2,3-dihydroindenyl, 5,6,7,8-tetrahydronaphthyl or
naphthyl.

4. A compound according to any one of claims 1 or 2 wherein;
R’ and R? each independently represents Cy_salkyl; or
R' and R? raken together with the carbon atom with which they are attached form
a Cj.¢cycloalkyl;
R’represents a monovalent radical having one of the following formulae



2H-bcnzot hi opyranyl or 1, 3-benzodi oxol yl; -103- Herz represents a nonocyclic
het erocycl e sel ected from pi peridinyl, piperazinyl, pyridinyl, pyrrolidinyl
or norpholinyl, said Hee optionally being substituted with one or where

possible two or nore Cl.4al kyl substituggbs ; Het' represents tetrazolyl;
Het5 represents norpholinyl; Het6 represents a nonocyclic heterocycle

sel ected from pyrrolidinyl, piperazinyl or norpholinyl, said Het6
optionally being subst i t ut ed - one or v~-re poss le two or nore hydr oxy
substituents; Het7 represents -nocycl et er ocy, eIected from

pi perazinyl or norpholinyl; AszZXXepreu --- ¢ car boc radlcals cont ai ni ng
one or nore rings selected fron1 the group gp nS|st|nF of phenyl,

benzocycl obut ene, benzocyclohept nyl, benzosubereny i ndenyl ,

2, 3-di hydr oi ndenyl, 5,6,7,5- tetrahydronapht hyl or naphthyl. 5. A conpound
accord| ng to any one. of cI aﬂr 2 ﬁ [
being 1; R and Rz each indedengently rep

t aken together with the carbo m-W t h el e attached form a
C3. 6cycl oal kyl ; R3 represents a(gonoval ent rag ng one of the

following formulae (a) (b) (c) (q) (8) (1) (k) (u) (OX)-104- wherein said
nonoval ent radical may optionally be substituted with one, or where

3hkyl ; or Rl and R2

possi ble two or three substityems sel ec from oup consisting of
Cl. 4al kyl , Ct4al kyl oxy, hal o @r dr oxy; eprese t' or A? wherein
said Het' or A? are optionall titute Lth one ork)v\,here possi bl e two

or nore substituents sel ected frg\)}n hal o, Cl#4al kyl, C1. ,(al kyl oxy, hydroxy,
NRSR6, Cl1. gal kyl oxy substituted th one or where possible two, three or

nor e \;

(0)

wherein said monovalent radical may optionally be substituted with one, or where
possible two or three substituents selected from the group consisting of
Ci4alkyl, Cy4alkyloxy, halo, carbonyl, hydroxy, or 1,3-dioxolyl;

Q represents Het' or Ar” wherein said Het' or Ar” are optionally substituted with
one or where possible two or more substituents selected from halo,
Ci4alkyl, Cy4alkyloxy, hydroxy, C,4alkyloxycarbonyl, Het!, NR°R®,
C;4alkyloxy substituted with one or where possible two or three
substituents each independently selected from hydroxycarbonyl, Het? and
NR'R?, C,.4alkeny! substituted with one substituent selected from phenyl-
C).salkyl-oxycarbonyl or Het’-carbonyl and
Ci4alkyl substituted with one or where possible two or three substituents
each independently selected from halo, dimethylamine, amine, cyano,
Het5, Het’-carbonyl or hydroxycarbonyl;

R’ and R¢ are each independently selected from hydrogen, Ci.salkyl, C).
salkylcarbonyl, C;4alkylcarbonyl substituted with one or where possible
two or three halo substituents.

L represents a C;_salkyl,

Het! represents a heterocycle selected from pyridinyl, pyrimidinyl, indoly],
thiophenyl, benzothiophenyl, quinolinyl, 1,2,3,4-tetrahydro-quinolinyl,
isoquinolinyl, 1,2,3,4-tetrahydro-isoquinolinyl, 2H-benzopyranyl,
3,4-dihydro-2H-benzopyranyl, 2H-benzothiopyranyl, 3,4-dihydro-
2H-benzothiopyranyl or 1,3-benzodioxolyl; '



substituents each independently sel ected from hydroxycarbonyl, Het or

NR Rs, C24al kenyl substituted with one substituent selected from phenyl -

4al kyl - oxycar bonyl or Het5-carbonyl and Cl4al kyl substituted with one or
where possible two or three substi tuen_t1§3_sel ected from hal o, Het',

C1- Oal kyl oxycar bonyl or hydroxycarbonyl; R5 and R6 each independently
represent hydro en or C,. ,alkyl; L represents C, .4al kyl; Het' represents a
het erocycl e sel g@t aepresents aponatynljt hetpiopysl¢ sslenped fromipipemsinl, plperazmyl

1, 2, 3,4-tetrahyd w,ﬁm sgao(g;ﬁl
benzopyr aﬁylr:fjl )?: E1E)d|q H’l c:alx:]d%yl%:; g“ngﬁ gwgzg&# QE@h{)enz%t hi opyr anyl
or 1, 3-benzodi oxol ; ‘é’é‘éﬂ%%mﬁthf@lpw} leW@UFle%Iﬂlkd substifrris § ny ! ;

Het 6 represent ergtﬂrr éénmg&mzﬁ?ylrepresents phenyl, benzocycl obut ene,

benzocycl ohept apyls, ‘benzosuber € 2, 3- dlhydr0|ndenyl
5,6, 7,8-tetrahygeé b A SRFRYRYS motR hﬁﬁ%’i or indenyl. 6. A compound according to

clai m 5 wher ei nHEH rbresentiea HORGBYLHC haéroey'clé ESleaéuifrbx@ py@elitiagE pipéraziny

substituted. 7. A co u@gﬁ@ord 6t0é’ﬁ’?lly ereln nzeapres nt's an

integer being 1; R % 0 hsai1 bé’ﬁﬂ ;}’]Wpﬁ“ ted vithopegrwhegs R and

R2 taken toget her wi possibheteensimoredtydroxwististindrenes) they are attached form a

C3. 6cycl oal kyl of the

f ol I owi ng fof mab B * Eﬁ%ﬂ%&%ﬁ?@g{?@?&%’%“’ BRI o)) a
'0 G (k) wherein smophewnyal ent radical may optionally be substituted

W th one, —or Wagkg P&Qéx&k !9+:soéyeﬂc wdléa!y&atamgbhé bPRbre s 36k goﬂm the

group consisting o kyl oxy, ~hal ' oxy represents
hydrogen or C,.al kyl ! the group coxmstmg of phenyl benzocyclobutene, benzocyc oheptanyl,

benzosuberenyl, indenyl, 2,3-dihydroindenyl, 5,6,7,8-tetrahydronaphthyl
or naphthyl.

5. A compound according to any one of claims 1 or 2 wherein;
n represents an integer being 1
R! and R? each independently represents Cy.4alkyl; or
R' and R? taken together with the carbon atom with which they are attached form
a Cy.gcycloalkyl;
R? represents 2 monovalent radical having one of the following formulae
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Q represents Het' or Ara wherein said Het' or Ate are optionally substituted
with one or where possible two or nore substituents selected fromhalo, C -
4al kyl , Cl4al kyl oxy, hydroxy, nitro, NRSR6, Cl4al kyl oxy substituted with one
or where possible two or three substipalents each independently sel ected
from hydroxycarbonyl, Het2 or NR7R8, C2.4al kenyl substituted with

phenyl - C, . aal kyl - oxycarbonyl and C, -0allcyl substituted with one or where

ﬂgtsi I bl ebt vvoI or c& hr»eﬂerexialslbﬁtmémﬁgreﬁt &aicapﬁxsféoﬁﬁdﬂmy Bé‘k@oshﬁ&&(ﬁwlﬂé one, ]
car bony 0 0 Ir ox an eac

i ndependent |y repr%’s‘@ﬁ?’ \Fli )%ﬁé'ﬂ’ r@{u& Sﬁé“ e&c@%t he BT8R i tuted with
phe.né!; :_ represenumsﬁhﬁgbk@hall&ﬁtcxmﬂqytmem«soa]n;eirex;qcycI e selected from
pyri di ny 1 ny

i nyar o- 20 SRS AL o5 AL RSN iMter g ARl Rarty BSHARRIELY, ¢

pi peri di nyl, pyrrodmajirny/her@poaﬂbﬂ@ﬁm onmpore substibientspelstsdtfeomm rmnocycl ic
heterocycl e sel ect ggdif COMIAIPELA W dm;;ﬁ?mél nyl; Ate represents

phenyl , benzocyclobutene benzoc benzosuberenyl

2, 3- di hydr oi ndeny| Ci4lkylonshsuh éﬂwﬂwnemﬁmm@ ertmy&wwm@mw

naphtyl ~ or 'ndeny|sub@hmén@@mqﬁﬂébeﬂ&&my%ﬁ&e&@mﬁiﬁyd}bﬁ'dﬂb%h HeR%rhas the
formula (a) and is ﬁglonal ly substituted. -10 conpound according to
claim | wherein th¥Rc npound is (1

g 2(3,3(3, 5(3 ;(3) CL\JzamEenivwb@muteﬁlmbxs&s%b%t%t&ﬂﬁgelatéfﬁnarpﬂlehflacg-clii met hyl -
enzeneacet am de; ydroxytricycl o] 3. 3. 1.

13, 7] deo- 2-yl ) - a, aai}fyﬁé’f‘ Wg%‘&?%ﬁﬁ&/{“%"’é eneacet am de; (1

X, t2§13 3(g 50, 7P) - M@WMHM@W@Gn@oﬂWHBﬁWSi&ieng/bx)mmea-di met hyl - 3-
met hoxy- benzeneace

i 3,3p, 5(3, 7(3) - N- (B-Ry roxytr.cycf’m[hfé° Peis Copafdonyeebonglor i et hyl - 3-

hydr oxy- benzeneaceh

2(3,3Q 5(3, 2-yl di met h
0T e it 1)
L represents Cy.4

Het' represents a heterocycle selected from pyridinyl, piperidinyl, thiophenyl,
1,2,3,4-tetrahydro-quinolinyl, 1,2,3,4-tetrahydro-isoquinolinyl, 2H-
benzopyranyl, 3,4-dihydro-2H-benzopyranyl, 3,4-dihydro-2H-
benzothiopyranyl or 1,3-benzodioxol;

Het” represents pyridinyl, pyrrolidiny! or morpholinyl;

HetS represents morpholinyl;

Ar represents phenyl, benzocyclobutene, benzocycloheptanyl, benzosuberenyl,
2,3-dihydroindenyl, 5,6,7,8-tetrahydronaphthyl, naphtyl or indenyl.

6. A compound according to claim 5 wherein R® has the formula (a) or (b) and is
optionally substituted.

7. A compound according to claim 1 wherein
n represents an integer being 1;
R! and R? each independently represents C; qalkyl; or
R! and R? taken together with the carbon atom with which they are attached form
a Cs.¢cycloalkyl;
R’ represents a monovalent radical having one of the following formulae



(1 (x,2(3,3p,5(3,7(i)-N(S-hydroxytricyclo[3.3.1.13, 7] dec-2-yl)- 3-
(phenyl net hoxy) benzeneacetam de; (1 a,23,3 p, 5 (3,7

p) - N- (5-hydroxytricyclo [3.3.1.13,7] dec-2-yl)-a, a-dinethyl-3-
(car boxynet hoxy) - benzeneacet am de; (1 Q% ’p,

p, 5p, 7p) - N- (5- hydroxytricycl o[ 3.3.1.13 ?dec 2-yl)-a, a-di net hyl - 3-
[ 2- (4-rnor phol i nyl ) et hoxy] - benzeneacetam de; (1 a,2p, 3

P, 5p, 7p) - N-(5-fluorotricycl 1. 13, c-2-yl) act dlrrethyl
benzeneacetam de; (1 a, 2p, 3
p, 7p) - N- ( 5- met hoxytrlcyclo[ - 2-yl - di

benzeneacet am de; ) )
a, 2a, 3p, 5p, 7p) - N-(5 methoxytrlc(yclo[S 3. 13 7]dé'3 2-yl)-a, a-di net hyl -

benzeneacet am de;
N-(tricyclo[3.3.1.13, 7] dec- -a, a-di yl - b q e; N (tricyclo
[3.3.1.13, 7] deo-2-yl ) -a, a-di | - 3- ( Xy el , '»Q cacet am de;

u, ar

N-(tricyclo[3.3.1.13, 7] deo-2-y , | -3 nmor phol 1'hyl ) et hoxy] -
benzeneacet ani de; I(cb w (@ ()

N-(tricyclo[3.3.1.13, 7] dec-2-yl)-a, a-di Zt hyl - 3, 5.di nmet hoxy-

benzeneacet am de;
.13, 7] deo- 2-yl ) - | - yl - benzeneacet am de;

EHHEHH

N-(tricyclof 3. 3.
N-(tricyclo[3.3.1. 13 7] dec- 2-yl) - a a d| met fpyl - 3- met hgxy- benzeneacet am de;
(ot ol > 0 113 e gy e A s D T 0o
N-(tricyclo[3.3.1. 130r7\&'lthfepass;ﬂléﬁm orahfhermbdmydm&rs‘eldawdd‘rdmﬂ‘begiwet am de;
N (11 cyel of 3. 3. 1, Taopr e 81 ¢ d Riotoil RSP hORRRSER, 2°E$L"zé’ﬁeacé? Qm de;
N-(tricyclo[ 3. 3R?chp383r}tdhzdr2g§n or-Gyalkyl;et hyl - 2-t hi opheneacet am de
N Lo SR NS oted R At VA
3- (3-{2-[ (5-f uor o- 20nEcRAFEherS/PYsEIRI Y0 o, mwmub%wtw@s@é 910
met hyl phenyl ) pr opanojafiqa datk§tok§; hydrox mtro, NR-“R6
(2 (5 hydr oxy- 2- adageniyl am gl & AR D2 oxagt W, )
substituents each independently selected from hydroxycarbonyl, Het? or
NR'R®, Cy.alkeny] substituted with phenyl-Cialkyl-oxycarbonyl
and C;_salkyl substituted with one or where possible two or three
substituents selected from, halo, Het’, Het7-carbonyl, C.
salkyloxycarbonyl or hydroxycarbonyl;
R® and R® each independently represent hydrogen, Cy4alkyl, or Cy.salkyl
substituted with phenyl;
L represents Cy4alkyl;
Het' represents a heterocycle selected from pyridinyl, thiopheny!, 2H-
benzopyranyl, 3,4-dihydro-2H-benzopyranyl, 3,4-dihydro-2H-
benzothiopyrany! or 1,3-benzodioxolyl;
Het” represents piperidinyl, pyrrolidinyl or morpholinyl;
Het® represents a monocyclic heterocycle selected from piperazinyl or
morpholinyl,
Ar? represents phenyl, benzocyclobutene, benzocycloheptanyl, benzosuberenyl,
2,3-dihydroindenyl, 1,2-dihydronaphthyl, 5,6,7,8-tetrahydronaphthyl,
naphtyl or indenyl.

8. A compound according to claim 7 wherein R* has the formula (2) and is
optionally substituted.



tert-butyl-4-13-(3- {2-[(5-hydroxy-2-adanmantyl)am no]-1, 1-di net hyl - 2-

oxoet hyl ) - 5- net hyl phenyl ) propanoyl ] -1, 4-di azepane- | -carboxylate; or a

N- oxi de, a pharnaceutically acceptable addition salt or a stereochemcally

i someric formthereof 10. A conmpound ofijgfornmula (I') RIZ RL R2 R4 N 0 X~ U
R17 (19 a N-oxide form a pharmaceutically acceptable addition salt or a
stereochemcally isoneric formthereof wherein R and R? each independently
represents hydrogen, C'al kyl, NROR10, d 4al kyloxy or Het3-OC,.alkyl; or R

and R2 takenyto e j th the carbo omw th which.they are attached from
a C3_6cycl g%il kjgfe‘z;’g&é%\geacf%rgg’fﬁtg mgo‘ﬁ fHen %%QW“PH@. 4al kenyl ; U
represents hydr odées2p ;KN-(Shydtdaytrizyslo[ phé119)7)ddead-9l)- qudimedibony| or

hydr oxy R5 and %E dependent |y sel ected from hydrogen, Cl.4al kyl,
Cl4al kyl oxyCl_ R}gﬁéﬂe g?’kyl oxycar bonyl, Cl1. 4al kyl car bonyl ,

Cl . 4al kyl car bony|(1§;2§siﬁéﬂﬂ®dN-(ﬁﬂwﬁmmca¢IOMaésﬁmkbybmwimemyhsee

substituents eachnémﬂwgﬁggétﬁngﬁl ected fromhalo, d4alkyl, and
Cl4al kyl oxy or R5 and R6 each | ndependently represent Cl.4al kyl substituted

with phenyl; R dheb2RePPatfeDaH5hydepymeyeio[33.4 4B Jidascl-yh onetdimetbyedr or
Cl. al kyl; R9 and drélox-BerRasdactagaieendent |y sel ected from hydrogen,

sei eoted from hydl BBt B N kb orgors ST i ity B My e memvido. et 4,
phenyl, phenyl oxhydfdxydsenksticaceyaraidepnyl ,  hydroxycar bonyl, NR5SR6,
suboti T uents eacif AR LN RS S VRIeT BERT h ar i By B REY  anc
NR7R6, C2-4al kenyd,S-dimethylthengeneagatamide)ly substituent sel ected from phenyl -d .
G aal kyl Subst 1t ey D L bt P et s
i ndependent |y sel(Bkenylmethoxy)benzeneagetamidey| ani ne, trinethyl am ne, ami ne,
cyano, (1a,2B,38,5B,78)-N-(5-hydroxytricyclo[3.3.1.13,7]dec-2-yl)-a,a-dimethyl-3-
(carboxymethoxy)-benzeneacetamide;
(10,28,3B,5B,7B)-N-(5-hydroxytricyclo[3.3.1.13,7]dec-2-y1)-a,a-dimethyl-3-
[2-(4-morpholinyl)ethoxy]-benzeneacetamide;
(10.,2B,38,58,7p)-N-(5-fluorotricyclo[3.3.1.13,7]dec-2-yl)-a,-dimethyl-
benzeneacetamide;
(10,2P,3B,5B,7B)-N-(5-methoxytricyclo(3.3.1.13,7])dec-2-yl)-o, a-dimethyl-
benzeneacetamide; -
(10,2¢,38,58,7R3)-N-(5-methoxytricyclo[3.3.1,13,7]dec-2-yl)-a,a-dimethyl-
benzeneacetamide;
N-(tricyclo[3.3.1.13,7]dec-2-yl)-a,a-dimethyl-benzencacetamide;
N-(tricyclo[3.3.1.13,7]dec-2-yl)-a,a-dimethyl-3-(carboxymethoxy)-
benzeneacetamide;
N-(tricyclo[3.3.1.13,7]dec-2-yl)-«,a-dimethyl-3-[ 2-(4-morpholinyl)ethoxy]-
benzeneacetamide;
N-(tricyclo[3.3.1.13,7]dec-2-yl)-a,a-dimethyl-3,5-dimethoxy-
benzeneacetamide;
N-(tricyclo[3.3.1.13,7]dec-2-yl)-a,c-dimethyl-3-methyl-benzeneacetamide;
N-(tricyclof3.3.1.13,7]dec-2-yl)-a, c-dimethyl-3-methoxy-benzeneacetamide;
N-(tricyclo[3.3.1.13,7]dec-2-yl)-a,-dimethyl-3-hydroxy-benzeneacetamide;
N-(tricyclo[3.3.1.13,7]dec-2-yl)-o,a-dimethyl-3,5-dimethyl-
benzeneacetamide;
N-(tricyclo[3.3.1.13,7]dec-2-yl)-a,a-dimethyl-4-fluoro-benzeneacetamide;
N-(tricyclo[3.3.1.13,7]dec-2-y1)-1-phenyl-cyclopropanecarboxamide;




Het 6, Het 7-carbonyl, Cl.4al kyl oxycarbonyl or hydroxycarbonyl; Het2
represents a nonocyclic heterocycle selected from pi peridinyl, pyridinyl,
pyridazinyl, pyrimdinyl, pyrazinyl, piperazinyl, 2H pyrrolyl, pyrrolyl, 2-
pyrrolinyl, 3-pyrrolinyl, pyrrolidinyl,j@r norpholinyl, said Het2 optionally
being substituted with one or where possible two or nore substituents each
I ndependently sel ected from hydroxy, carbonyl, Cl.4al kyl or Cl4al kyl oxy,

Eﬁﬁ 3 repr Iesen]'E s aNF(ﬁMtchE]i.Bd.He’l]de@zyt)l-(e,asﬁhmdiﬂaﬁ-diﬂﬁb%bbdﬁ!é@gb’étmwde;

ranyl , ur a . r ranyl. n i perj.dinyl, or
fur g%yl ;yHet 4 repﬂ&%cr?{c got[gag%%0@9%%&”%’9&%%?'g'tg@%g@iegﬁég?‘?‘% pzri dazi nyl,
PV i rr? fll ny: . pyr NlSthyidrany-2-pgamanityly-2.methyled-¢& methylpytidica3.p)ptapah@hidsz ol yI  or
nmor phol i nyl, sai t {4 8], upsd it Wi t ne or ere
posg i bl e %/wo or dmb)ﬂr:{g @t%@?}2t'S&e%@fyﬁe)gc‘ﬁ%ﬂ?&ﬁ%ﬁ’&ﬂ%ﬁ@*&?@@?’é@@ e=hydr oxy,
carbonyl, Cl- 4al k¥1(3de-[Griuemy-edamantyiaminaph, bdimetbyla2-oneatheylpiSi ¢ het er ocyci e
sel ected from pyrind@gipheh 1)ﬁy§gnm%'ecwl , pyrrf): i dit')nyl , pyrgzi nyl , 4 ]

' i nyl ' .. sai ts optiona bein substituted with one
glr p\%gflen%osgir brle)aﬁ'g&'é&y' é"%ﬂ'ﬁgf’m‘ﬁ&ﬁﬂm@k&ﬂy‘mﬂ%\’é’ erpxephvl}-%el ected from

hydr oxy, car bonyl methylphehyyutanoicGlidial kyl oxy; Het6 represents a nmonocyclic

het er ocycl e sel ecje o) i invil rimdinyl,. rrolidi nhyl,

pyrazi nyl, piper a%f%&léﬁ%'ﬁgﬁéfh%quy%? ya(??)‘f‘?ﬁi;éﬂ“?e%@ﬁi‘g
substituted w th oxoethyl}-Himethylpheyl)ptopaneyd]-ba-dimmeparbatrbbxyaes each

I ndependent |y sel 1t 0 . \ I or 4al kyl ; Hee
represents a mno@%@%&iﬁéﬁg%g{ac ecsa'\g)?1 é%%gtétlferagéf%?:%%g% ﬂ%e:ac ’F"ﬁf di nyl,
pyrrolidinyl, pyriaemes formithereali nyl or norpholinyl, said Hee optionally
being substituted with one or where possible two or nore substituents each
I ndependent |y sel ected from hydroxy, carbonyl, Cl.4alkyl or Cl4al kyl oxy.
-109- 11. A conpound according to claim 10 wherein R and R2 each

i ndependent | y0. r eprcdafpounid Slfofmtlay’) or R and RZ taken together with the
carbon atomw th which they are atkach frpoma C3-6cycloal kyl. 12. A

conpound according to clai mR{d whergj and RZ each independent|y
represents Cl.aallcyl. 13. A ou of fegygula (I1") R QYN O U

PRyes
R 9]

a N-oxide form, a pharmaceutically acceptable addition salt or a stereochemically

isomeric form thereof wherein

R! and R* each independently represents hydrogen, Ci4alkyl, NR°R!®, Csalkyloxy or

Hct’-O-CHalkyl; or

R' and R? taken together with the carbon atom with which they are attached from a

Ci¢cycloalkyl;

R* represents hydrogen, Cjalkyl, C24alkcnyl;

U represents hydrogen, C;4alkyl, Cisalkyloxy, phenyl, haloe, oxo, carbonyl or

hydroxy

R’ and RS are each independently selected from hydrogen, Cy4alkyl, C;LalkyloxyC,.
salkyl, C;4alkyloxycarbonyl, C;.salkylcarbonyl, C,4alkylcarbonyl substituted
with one or where possible two or three substituents each independently selected
from halo, Ci4alkyl, and C,4alkyloxy or R® and R each independently represent
Cialkyl substituted with phenyl;

R’ and R? are each independently selected from hydrogen or Cyalkyl;

R? and R'? are each independently selected from hydrogen, C;4alkyl or C,.
mlkyloxycarbonyl;



a N-oxide form a pharmaceutically acceptable addition salt or a
stereochemcally isoneric formthereof, wherein R4 represents hydrogen,

Cl. 4al kyl , C24al kenyl; U represents hydrogen, Cl.4al kyl, C 4al kyl oxy,

phenyl, hal o, oxo, carbonyl or hydroxy;joQ represents Het' or Ark, wherein
said Het' or Arz are optionally substituted with one or where possible nore
substituents qsal ect rzd fromhal o, Cl.4alkyl, Cl.4alkyloxy, hydroxy, nitro,

Het', phenyl R perchBil’exseachindrpendentiy gestbbirgin hyldyageodyadaaalkyl, CLNRSRS,

Cl1. 4al kyl t

SUbS?I tﬁe(rjliqs/ Zggﬁk?ﬁgggﬂ’%ﬂﬁmgﬁg%& P]g?nﬁﬁi gf oX3 a&%‘g{c}’n%‘{% ﬂétz and
NR7R8, and Ci ARYRIPXYyeasbenyliNR %-ﬂlhdm %!bstm@démgb@mslvémerwsenblet hr ee
substituents Irmismeﬂﬁe@@dbxuﬁeﬁ:sea&qnaépeﬂam!yqe@ae@p@hma% o ,%tuh,(l ﬁg@and R6

are each i ndepend sele gen, Clda

4al kyl , Cl. 4al kwgg‘{ﬂ:ﬁf €n fH &’P ORg subsgifuen fele s tltut ed
with one or whenskplssichibe 1y\0.mlkdsu &rb%: hdw&ﬁ)oﬁthfﬁiﬂiﬁ\ﬂ ly

sel ected from4kp ﬁ n§/ ey 1)& u%dgxyr NG e

i ndependent | 'y redf‘@ggﬁﬁl %CQW%@%&@@F@/ ﬁl%"'t(’f?rﬁﬁgﬁf/‘fhmﬁ?ménd RS are
each i ndependentindepemdently edecstedfromyiuin gemetbylatine) gitigthylairite, améne! epnol s a

bi cyclic hetero aﬁl’f&n ndol i nyl,

benzopur anyl, bzeq-yﬁzéﬁ??gép ?]F dlfﬁg'}'lb%t#nyl W#Mf%m 1pht ridi nyl ,

qui nol i nyl, Hef @PT@S%%?WGG Mmcyﬁype eeted & gmup ¢ridinyl, pyridinyl,

1,2,3,4- tetrahyqfﬁmmﬁﬁq yﬁtﬁidmwl %ﬁoﬁiﬁéﬂaﬂﬁ 1, 2Hliiy?f'?s¥)§f> 61%1 pht hal azi nyl ,
2H- benzopyranyl efizot hi gpyr.anyl ,

dro nzop
3, 4- di hydr o- 2H %??BY%%WVPQH%}I} P’GF&’IE-“Q’?’ rﬁ%’ﬂﬁgéﬂi ?F‘lg_ r optiqnally beiggi s a
monocycl i ¢ het ersabstithted sdthasnieod wherepopsiplertivaion yiore mUsndnewleach pyridazinyl,

Crd di nyl vl
S pyrrolinyl . py:?r et SR8 oM hyar oD Kb bngl, o\ B B 1 atlie B ber ng ™
substituted Hethrepresenss 2 mpevqhebguemcgclmdectpd ﬂnmeZIsEmbrmVL dHrpamsAC h

d dent | ; Het
{epr bents &, Seds%&%??ﬁi?s%?&?% A e A
pyrrolidinyl, %yﬁearzqswwnmns@xcé@ gigrocye eﬁﬂﬁ%ﬁh@)lﬂpﬁw}’n iyl pmmug!pﬂh onal |y
bei ng  subst i t Uik ?l Wﬂﬂ%&l ,Etﬁ'afﬁl?l, iee@z& SRhSpASIRHA 'sta.ﬂﬁ%s each

| dependently sel ect rom I.OX on or Claal I 0X
represents car b Pﬁl‘)’b%’éﬁ mﬁ%ﬁ"(‘ ?ﬂerfﬁ‘i’%el"?sﬁ %‘@%was %e gr oup
each independently selected from hydroxy, carbonyl, Cy4alkyl or Clqalkyloxy,

Het® represents a monocyclic heterocycle selected from pyridazinyl, pyrimidinyl,
pyrrolidinyl, pyrazinyl, piperazinyl or morpholinyl, said Het® optionally being
substituted with one or where possible two or more substituents each
independently selected from hydroxy, carbonyl, Cy4alkyl or Cj4alkyloxy;

Het represents a monocyclic heterocycle selected from pyridazinyl, pyrimidinyl,
pyrrolidinyl, pyrazinyl, piperazinyl or morpholinyl, said Het® optionally being
substituted with one or where possible two or more substituents each
independently selected from hydroxy, carbonyl, C;4alkyl or Ci4alkyloxy;

Het’ represents a monocyclic heterocycle selected from pyridazinyl, pyrimidinyl,
pyrrolidinyl, pyrazinyl, piperazinyl or morpholinyl, said Het’ optionally being
substituted with one or where possible two or more substituents each
independently selected from hydroxy, carbonyl, Ci.salkyl or Cy4alkyloxy.



consi sting of benzoeycl obutene, benzocycl oheptanyl, benzosurbenyl, indenyl,
2, 3-di hydr oi ndenyl, 5,6, 7, 8-tetrahydronaphtyl or naphthyl. 14. A
pharmaceutical conposition conprising a pharnmaceutically acceptable carrier
and, as active ingredient, an effectivegbdl P-HSD inhibitory anobunt of a
conpound as described in any one of clainms | to 13. 15. A process of
preparing a pharnmaceutical conposition as defi nqd i nzcl aim 14,

charact eri zed-i n 4 gempoundsseserdingsaciaim| I0ywharein Bt abil & ca¢hr indepanderitiyt i mat el y

m xed W th apreedrhee] jangl;lok(3- HSDI i nhibitory ampunt of a conpound as

descri bed i ,Oa%%y 20@(; of ¢l ai I to%g. 16. A, cC r:r&o&gd as claimed in any one
of claims 1 R'sigken jogether with,ihgicas e.at%wbs@l Y asravechad Bemal ained in
any one of (ﬂ:ﬁéC?ﬁOé]kylo 13 in the manufacture of a medicanent for treating a
pat hol ogy assocl ated with excess cortisol formation such as for exanple,
obesity, diabetes, obesity related cardi ovascul ar di seases, denentia,

cogni tion, OKX eopArompsurahatcopdingotontaiml®. wierein Rl add RS epcteindependently

1- hydr oxy- 4- anj ne said method conprising i) the reductive
am nati on ofrgﬁ%%&ggép"g@ﬁ%ndi ng ketone (XIl1); ii) separating the thus
obt ai ned stereoners of the amne of fornmula (XVII1); and iii) debenzylating

t he conpoundgs of 1- N,~0 Ho Hp~~ M.eduai "t~ien Has//~ _
+ (xVI QA 31:331 (xé/?gﬂg§&§§%%ayéﬁc 1. Pd/ CIo NN5 NQgy V Hp~ (Q A (QB)
]

o A
I

a N-oxide form, a pharmaceutically acceptable addition salt or a stereochemically

isomeric form thereof, wherein

R* represents hydrogen, Cj.4alkyl, Cyualkenyl;

U represents hydrogen, Cy4alkyl, Ci4alkyloxy, phenyl, halo, oxo, carbonyl or

hydroxy; ‘

Q represents Het' or A%, wherein said Het! or AP are optionally substituted with one
or where possible more substituents selected from halo, Cy.salkyl, C,4alkyloxy,
hydroxy, nitro, Het*, phenyl, phenyloxy, Cj4alkyloxycarbonyl, hydroxycarbonyl,
NR®R®, C,alkyloxy substituted with one or where possible two or three
substituents each independently selected from hydroxycarbonyl, Het” and NR'R?,
and Cj4alkyl substituted with one or where possible two or three substituents
independently selected from halo or hydroxycarbonyl;

R® and RS are each independently selected from hydrogen, C,4alkyl, Ci4alkyloxyC;.
qalkyl, Cyalkyloxycarbonyl, Ci4alkylcarbonyl, C,salkylcarbonyl substituted
with one or where possible two or three substituents each independently selected
from halo, Cy4alkyl, and Cy4alkyloxy or R® and R® each independently represent
Ci4alkyl substituted with phenyt;

R” and R® are each independently selected from hydrogen or C,alkyl;

Het' represents a bicyclic heterocycle selected from indolyl, isoindolyl, indolinyl,
benzofuranyl, benzothiophenyl, 1,8-naphthyridinyl, 1,6-naphthyridinyl,
quinolinyl, 1,2,3,4-tetrahydro-quinolinyl, isoquinolinyl, 1,2,3,4-tetrahydro-
isoquinolinyl, quinoxalinyl, quinazolinyl, phthalazinyl, 2H-benzopyranyl, 3,4-



-110-

dihydro-2H-benzopyranyl, 2H-benzothiopyranyl, 3,4-dihydro-2H-
benzothiopyranyl or 1,3-benzodioxolyl;

Het? represents a monocyclic heterocycle selected from piperidinyl, pyridinyl,

pyridazinyl, pyrimidiny}, pyrazinyl, piperazinyl, 2H-pyrrolyl, pyrrolyl, 2-
pyrrolinyl, 3-pyrrolinyl, pyrrolidinyl, or merpholinyl, said Het optionally being
substituted with one or where possible two or more substituents each
independently selected from hydroxy, Ci4alkyl or Cjalkyloxy;

Het’ represents a monocyclic heterocycle selected from pyridazinyl, pyrimidinyl,

pyrrolidinyl, pyrazinyl, piperazinyl or morpholinyl, said Het* optionally being
substituted with one or where possible two or more substituents each
idependently selected from hydroxy, carbonyl, C;4alkyl or C4alkyloxy;

Ar® represents carbocyclic radicals containing two rings selected from the group

14,

15.

16.

17.

18.

consisting of benzocyclobutene, benzocycloheptanyl, benzosurbenyl, indenyl,
2,3-dihydroindenyl, 5,6,7,8-tetrahydronaphtyl or naphthyl.

A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and, as active ingredient, an effective 118-HSD1 inhibitory amount of a
compound as described in any one of claims 1 to 13.

A process of preparing a pharmaceutical composition as defined in claim 14,
characterized in that, a pharmaceutically acceptable carrier is intimately mixed
with an effective 118-HSD1 inhibitory amount of a compound as described in
any one of claims 1 to13.

A compound as claimed in any one of claims 1 to 13 for use as a medicine.

Use of a compound as claimed in any one of claims 1 to 13 in the manufacture of
a medicament for treating a pathology associated with excess cortisol formation
such as for example, obesity, diabetes, obesity related cardiovascular diseases,
dementia, cognition, osteoporosis and glaucoma,

A method to prepare 1-hydroxy-4-aminoadamantane said method comprising

i) the reductive amination of the corresponding ketone (XIII);

ii) separating the thus obtained stereomers of the amine of formula (XVIII); and
iii) debenzylating the compounds of formula (XVIII)
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