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WO 20051016884 PCT/ DK20041000538 1 CYCLOPROPYL

“%%E VES AS NK3 RECEPTOR ANTAGONI STS FIELD OF THE
I The present invention relates to noW&T/DK2004/600538

conmpounds whi ch are NK3 recept of ant agonists and 5
as such useful for treatnment of” di seases where the
NK3 receptor is inplicated. BACKGROUND OF THE

CXULOTRNP YAy BERINATIVES AS NISHRECERTOR ASPAGONISTS
neuroki nin A (NKA) and neurokinin B (NIA) are widely
di stri buted throughout the peripheral and central

DD OF THERNBENTION0I ol ogi cal 10 effects of these
_Jghe?uropeg,ti des are primary nediated via binding to and
HEefTeyertion rplatgsda ngveltqompohndsewhiol aekNEBrecepior antagonists and

K b ce Pis . .
SRR for bty o e W S R TR e o el
receptor and |ikewi se NKA and NKB for the NK2 and
r ively. However, recent data
%@@@ﬁ%éﬁﬁ@%ﬂﬁ@r 0SsS- reactivity within
ThR&: taeefiiiihe)| Shbsias ich i ght f ..
physiac_)l ogi céIShr el e%/flg]c(gpgs oJo) %ﬂ%? m&iﬂwom B (NKB) are
widels rﬁmtglbui?de thabiighout thsi mﬁpawanm and icetta? Ii‘ehe)l u_élk_lPébrstgms. The biological
pt or_.revi ew see i, et al: Trends
oGS P et el Pt 168 pASHScimetivgl ik dindieg doynd subsoquent
astiitiyp 06 theiBre® ABurbRIniRc&ptors ONR NNROURK Rk 4. RGERLRYe P is considered

super fam |y and have been cloned in various species
tq b thgdndegenpesdligand for tha NKreseptor avdkieinisei NBA abdNKB for the NK2

[ . y1R123- 36) 20 The.thre .
AT hRs, vy, uRYE R Jud HSabales T s i cross
rdaptivibewiBini the exchykifitesybls, WwiesteRight bk f PBY6gical relevance as both

Ngﬁfre?mcentral |y i{% regi ons i ncl udi ng cort ex,
i PN ATF £blei tr Bind @pdstivate theeNiareceptor (for review see
&k aﬁr'ﬁ@mdQWﬁ’e&Hag%l%.swwggébﬂ-éggﬁhe {Brsg receptor subtypes

hi’ppocanpus (Stroess et al’
belgag g the7 G-Moteircbmipled Metptat supse finile pad thave We6e clohed in various

3127-31). 1n 25 the peri ry,.th 3 receptor is ‘
SR belltion witeeir e ottt ANt SrADR) BRGeumesigo9L, 14, pl23-
3@nd the urinary bl adder (Regoli D et al: Trends

Pharmacol Sci. 1988 Aug; 9(8): 290-5, Kamali F: Curr
Qpin Investig Drugs. 2001 Jul;2(7):950-6). Centrally,

; ' hol,i ' Ch
¥ RRER ey, BT BRE AA EAR B e i
rengiaidis eniily ickprofsed bemteNIyEa rvdibl icliing cbABa kirfangh, bstantia nigra
J Pharmacol Exp Ther. 1995, 274, pl48-54) and 30
COLR MENEA dogmasital ey kaqthslamps, emygralagnd hippocampus (Stroessl AJ

B el 1483407 Rl ULl 555750,
the ppopheey] thoNBS iengitociatozpressedtih eegisragiutlatingreoltin, kidney, lungs and
o RSV B R Rk Lt 3 Bendsdfimal Spic Hkibuso @o290-S, Kamali
Cﬁ?{iﬁg%ﬁeﬁtﬂg Bre@s 9300\ uIgl(772050-6F @eRirdlRS thet RES: reddpfor is expressed
on cholinérgic (Chen LW et al: Neuroscience. 2001 ;103(2):413-22), noradrenergic
(references within Oury-Donat F et al: J Pharmacol Exp Ther. 1995, 274, p148-54) and
dopaminergic neurons (Keegan KD et al: Br. J. Pharmacol. 1992, 105, p3-5). In agreement

with these results, activation of the NK3 receptor has been reported to be implicated in the

regulation of various monoamine transmitters, e.g. dopamine and acetylcholine (Marco N et
al: Neuropeptides. 1998, 32, p481-8, Stoessl AJ et al: Brain Res. 1990, 517, p111-6),
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WD 2005/ 016884 PCT/ D1K2004/ 000538 2 noradrenal i ne
Jug M et al: Neuroscience. 1996, 74, p403-14) and _

“&e’r% e (Stoessi Al et al: Brain Res. 199@FCTHENK2004/000538

pl1l1-6). The NK3 receptor-nedi ?t ed regul ati on of

nonoam ne systens supports that” the NK3 5 receptor

is involved in diverse functions including nenory,

nbmﬂrama]m (JtmgM €all: MeBeR TR d 996 T, Pai3aNM) ahd ker@mtﬂeqlswessl Al et

ajl(E>| %@s Br J Pharnacol. 1997, 122, p715-
e’t9991517313155@3 Neurol . 1996, 364, p290 310

Mleusmc D et al: Neurobiol Aging. 1999, 20, pl19-35)

and that it is target for various psychol ogical and

TheLNKBoqbqﬂbr-mbdiatedemguXaﬁnm nﬁsmédzdanﬁmetsystahs sappords that the NK3

Ph siol. f\ ‘Jd g{% -8, Karnali F, Curr
iR i fefiie] Ty sons, bipding Gamary, tesmin: @orheal processing
afid ballaviotal ALBROCDH TRt TE] Pha?@ﬁéol 2595, 197 i;?—n?bg Ding YQet al: J

| ndeed, the NK3 receaptor has been reporte
Cormm Netole 499 366HrA%4t3 1onMileusnix Dett pl: (Nauhmlamgngel@% 20, p19-35)

o o DT R B0 R Rl S Bl g ghimonde-Ale X o

alSRb4I30/siobBhathiaeslt zmlsosﬁz;szl@ Khh1Zi0 P Opgh. Trbvesti Drugs. 2001,
partl ular_positive s nptons. SR142801 is describ c%

2, 9506, J.anglors ¥7egcrkia] Pharmacel xn There 2061, 8R9.4pHB17) Endeed, the NK3

; est

ré%g%&if B Ju?ﬂz%y?&tég?)@ %I)emgvhﬁﬁtﬁn g’dd@'alnpﬁ 03i i\}a%%eg&l@ﬁ)e]ro ST et al:
Newopaitoles.d009 )38 pb®il-8entral | y has been reported to

nmedi ate hypertension and 20 tachycardi a (Nagashim A

et al: Brain Res. 487, 1989, p392-396, Takano Y et

Fatier Bt 8hdb &Kj%éép |

J Phar mau:oEIwBeI O@Q%%Zég 240-9) téﬁwereaﬁfsgﬁglﬂr%@e%as?ﬁmt against
schgnoplzsniapm pastiear mmvprsmptm ISRl 4280 yip deseribedin, arpd EP 673928.

T BREARE SR 6 iy Racon AR BH BB OB Drugs. 2001,

Twyn:sow es  have |ndi cated that NK3 receptor
activation decrease water, salt and al cohol intake
( ssi/ 25 Met al: Brain Res Bull. 1991 26 p155-60,
' _,et al : Neurosci Lett 1988, 92, p341-6 and
‘ Brain Res Bull. 1994, 33,
er with the localization of the
neurons support a role of the NK3

recept or
_Bet al :

Cl

In vivo, NK3 receptor activation centrally has been reported to mediate hypertension and
tachycérdia (Nagashima A et al: Brain Res. 487, 1989, p392-396, Takano Y et al: Brain
Res. 1990, 528, p231-7, Picard P et al: Br J Pharmacol. 1994, 112, p240-9) whereas NK3
receptor activation in the periphery mediates hypotension and bradycardia (Couture R et al:
Naunyn Schmiedebergs Arch Pharmacol. 1989, 340, p547-57). Additional in vivo studies
have indicated that NK3 receptor activation decrease water, salt and alcohol infake (Massi
M et al: Brain Res Bull. 1991 26 p155-60, Massi M et al: Neurosci Lett. 1988, 92, p341-6
and Ciccocioppo R et al: Brain Res Bull. 1994, 33, p71-7) which together with the
locali-zation of the NK3 receptor on MCH neurons support a role of the NK3 receptor in the.
regulation of food intake (Griffond B et al: J Chem Neurocanat. 1997, 12, p183-9). Further in
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vivo studi es have shown that the NK3 receptor is
inplicated in renal control of water and electrolyte
WRGREWHE%4i s (Yuan YD: Br J Pharmacol . 1997, 12CI/DK2004/000538
p785-96). Activation of the NK3 receptor has been
reported to inhibit gastric acid secretion (Inprota G
et al: Peptides. 1991, 12, pl433-4), induce oral
Vuspsﬁddles have( ghiowinrihat e é’ﬂKSiatecEjﬁar mmhc&eﬁéﬂnmnaBedsml of water and

%c%i%gm 617 gﬁgﬁf S%Il-]g i ni)é# b l}_'%{)e T\QZ 5-96). Activation of the

Na3 tecap tbﬂﬁa%ﬁ%ﬂtefd&@ ‘iﬁﬂﬁi@ gﬁ&n@ EN s%r@ﬁcﬂfg mmt%% et al: Peptides.

ef f ect %Maubach et al Neur osci ence
131642, 9243 %Ak m@maladﬁkhm;e ((Gimaingabi ¢ti 2 yPhammacol Biochem Behav.

19 38T il ph S TR o etk B ) She S peier 2

NK3 receptor ant agoni sts have been shown to be

ant i iceptic (Fioramonti J et al:
“Mé‘%ff’ @Fderoahss bisr Teportatigave grocgugdsive offeni(Meabarh KA et al:
l\ﬁin'osﬁlencel-'lbgs S8 . pl:;i(glgék@ (15'%8 QS%fglgt %we&&c%{aquyaln ischemic injury

Gast r oent er ol ogy.
(NpwooRet & WM@SWZG@UQ@M&&GW%I of Phar macol ogy

1998, 361, pl75-184) and 15 anal gesic (Houghton AK et
al : Neur ophar macol ogy. 2000, 39, p133-40). In
Séeétiviel Righ &fifaty Sfon-HHIBSITR B! RGBS bdth §iste THaPE the@f sﬁown to be

NK3 receptor antagoni st agai nst "visceral pain
ARROBIGERLH] @gcprympnéglem h@umgn@tqep@ml Mot(ll\mﬁss 154368-9, Couture R et
al fr t epol 9 250- Jul.i
a2 ILiee RS TRB! 860p3fYs, gV, % abl 5 tfrolgymwgg,l ﬁé p1124-31,

CowdurbiCtiviale MA1 m‘amplw@ JoRaRPtolr Phamséclbgd 1t998 PREV.ePi75-184) and
t In rrmatlon highl i ghting effect a%l-‘fl
aq%fm ghipn 26< slate NewpplarmEcqingy: 2000 i33a110) Ty 4ddition, studies

dc%%nstr&t%g%onsﬁgtentp%ﬁ%cﬁ%@ a ﬂ@iﬁgr}ﬁcé}h{{yper %nl%%tl talfganl§t visceral pain

hyperresponsi veness, m crovascu
enendragaglc prepinding lvoostipation rMayecBiort 4 D@asnroeﬁt@élogjr 1999, 116,

o0, TG0 el B, Eiteribi D 1 Bt 50h ik Jahoiion of the

N@Q@é ﬁrﬁﬁ stled t&ph R m AR hi Zind Qtect i
p261 | nhi bi FI on of the NK3 recge%tor % ect against inflammatory

ﬁﬁé@ﬁel Magelin clgyetf gl PafekiSes ol 998, sé&s@waéﬂ)ﬂl} cough, airway

h)%e g%glg\%liegg 11%{0%%1 %g%gl\éy%rgale%ﬁ s Q%F{i](g} DF Rronchoconstnctlon

(Didoui Sseti al: 2007, R3shir [Crit Che Mpd. 19980N198NH4A28 , Rumsey WL et al: J
re-clinical invivo and in vitro studies su port

PHapmacqllxp; Bhegp2 1. 298 B b Paoki & %fﬂr@ﬂ@ﬁh@@%@rmﬁ 1997 10
P17 L P SO Pl S Fpon e

beﬁaskbau&mmesi lﬂlssmler,epqma (Aresayi:ul Newosi. mmgh1,|p2332-8, Kemel ML
ai r onsi veness, m crovascul ar
et%;g&ﬁ%?@}tz =t2§}ygféi9n€ oconstriction, gut
i nflammation, inflamatory bowel disease,
hypertension, inbalances in water and electrolyte

A‘H’@Fﬁé@&‘ﬂamesﬁhﬂmgb e wive, anddnl @iteo M%mm& that NK3 receptor antagonists
re.for

X 0 there
an?e{):fé %%%?g%ﬁt g%roﬁh%:% b SF eg’éeﬁ thIII]V é’it S?Iéout‘?a\‘}bsof?&ﬁ including:
schiaoplttenia, depression, anxiety, Parkinson’s disease, pain, convulsions, cough, asthma,

aitway hyperresponsiveness, microvascular hypersensitivity, bronchoconstriction, gut

inflammation, inflammatory bowel disease, hypertension, imbalances in water and

electrolyte homeostasis, ischemia, oedema and plasma extravasation.
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such conmpounds with a strong affinity for the NK3
receptor. 5 Several patent applications relate to
compounds di scl osed as NK receptor antagonist, e.qg.
EP 474561, EP 512901 and WO 03/051869. In particul ar
sonme patent applications relate to conpounds
di scl osed as NK3 receptor antagonist, e.g. WO
9710211, US 5434158 and EP 673928. US 5750549
di scl ose cycl opent ane derivatives as NK1 receptor
Hengpythegys s & lesiredomNE 3gsespinrriatagonisishEhapressahinvenipeshave pow found

0 | ~€leri ; ribed in the
suclp B S B R TR Bl Le o
di fferent cyclopropane derivatives. However, none of
Sevtiab pRicRApNtaiRl e e iofsmpdindd Efclofed AENNKRCEMGL RA@Eonist, e.0.
or others of the NK receptors. JP 03056415 descri bes

EP ¢7A50bpkB g 4300 1 padi W5t 93/83186P. Innariclarosdnpypatentapblicatirps relate to
) - b 1 {
ol SO O BB, 0 OB 8 o155 o

673628 U5 T30649 disclobecddbpenyind defivitivad & NR1 RecdpiiNRAtabRnist.
ONR1IR2 | 20 for treatnment of depression. SUWARY OF
THE | NVENTI ON 25 The obj ective of enbodi nents of the

Thelo %dsdbisﬂﬂe?w?éé%ﬁt in%eﬁtfbnoérgﬂl%c@@@?%?%%@hs%e&ﬁbed in the

antagoni sts at the NK3 receptor.
follgveimg o srmaks patent apipbioativans eclafef fondiffgrefiocyd dyeopddé] deainabivas. However,

NK2.receptor. Accordingly, o nbodi ment _of the

non P PL cPRLERanT B 0K S OB AG Oa ¢ NE receptors.
30 general formulal: 5 R R~R/ () R nQO

JP 03056415 describes cyclopropane derivatives of the following formula

{(R)In
CH2NR3R4
0= CNR1IRZ T

for treatment of cerebral ischemia.,

EP 68999 describes cyclopropane derivatives of the following formula

Rn
R3NR4CHD gONR1R2 T

for treatment of depression.

SUMMARY OF THE INVENTION

The objective of embodiments of the present disclosure is to provide compounds that are
antagonists at the NK3 receptor. Some of the compounds may also have affinity for the
NK1 and/or NK2 receptor.

Accordingly, one embodiment of the present disclosure relates to a compound having the

general formula I:



R6~ N R wherein the substituents are as defined
herein, or a salt thereof, in particular a
pharmaceutically acceptable acid addition salt
t hereof. One enbodi nent of sthe present 5 disclosure
in particular provides the (1 S, 2R)-isoner of such
conpounds. In a first aspect, there is provided a
compound of formulal RZ 3 RL ~R41l / R nQ O
R6AN R (1) or a salt thereof; such as a
ph&rmaceutically acceptable salt; wherein - R-R5
¢ i ngebendently sel ected from hydrogen, hal ogen,
~nitrg, C..6- alk(en/Yn)yl,
C3-
“alk(en/ym)M . anino, a.b-
g, | dinr (Q - 6- alk(en/yn)yl)am no,
Cl -6- alk(endyn)yl carbonyl, am nocarbonyl,
Cl_saK( en/ yn) yl ani nocar bonyl ,
di l-:{(Ct - Ral k(en)yl)arni nocarbonyl, hydroxy, Cl
-alk(en/yn)yloxy, d-6-allc(en/yn)ylthio,
hal o- G . -al k(enlyn)yl, hal o-Cr-
6-al.k(en/ ¥Yn sul f onyl : a salf thereof, in particular a
whergig 31-605&%5}{154%%% A ‘Iyn yldgfl}fl?danliﬁr?m’ar? é . §
prarfe Bual(apiyably 2l hadylop s KO sCpecmly T e T
discl@resin raytiduis |PR?‘@¢195};11? (&%—%o%r of sich @01?1{3 i
C3-s-cycl oal k(en)yl -G -o-al k(enlyn)yl; 5a R7 is an
aryl or a heteroaryl; or R7 is a group aryl - CRBR9-,
In a REEPEA, RBredngroRUedracompried b damiia! sel ected from
hydrogen, CI c-al k(en/yn)yl, C3-8-cycloal k(en)yl, and
C3. -cycl oal k(en)yl -CL4-al k(enlyn)yl; nis 0, 1, or
2; is selected from (i(i)-(vii), the arrow
jBndi [ g“the attachnment point: 90 /~1 - N/ RN
XR

(1)

or a salt thereof, such as a pharmacentically acceptable salt;

wherein

- R'-R® are independently selected from hydrogen, halogen, cyano, nitro, Cr.6-
alk{en/yn)yl, Cs.s-cycloalk(en)yl, Cs.g-cycloalk(en)yl-Ci.s-alk(en/yn)yl, amino, Ci.¢-
alk(en/yn)ylamino, di-(Cy¢-alk(en/yn)ylamino, C,s-alk(en/yn)ylcarbonyl,
aminocarbonyl, C1.¢-alk{en/yn)ylaminocarbonyl, di~(C;¢-alk{en)yl)aminocarbonyl,
hydroxy, Ci¢-alk(en/yn)yloxy, Cy¢-alk{en/yn)ylthio, halo-Cys-alk(en/yn)yl, halo-C;y.
¢-alk(en/yn)ylsulfonyl, halo-C@-a]k(cn/yn)ylsuifany], and C¢-alk(en/yn)ylsulfonyl;

. RSis selected from hydrogen, halo-Cig-alk(en/yn)yl, Crs-alk(en/yn)yl, Cs.5-
cycloalk(en)yl, and Cs.g-cycloalk(en)yl-Cis-alk(en/yn)yl ;



~ ~/ R13 3 (i) (11) (I11). OO M N N/ \ NNN
(w) - R39 (v) Rao R37 X-Y O/%-NR38 ~z f N N 36
33/ \ R~ ~R (vi) - R41 (vii) R35 R34 wherein
R10is an aryl; wherein Rl1 is selected froman aryl
or benzyl, hal o-Cl-6-al k(en/yn)yl sul fonyl, Cl_6-

al k(en/yn)yl sul fonyl, aryl sul phonyl, aryl acyl,

Cl -6ralk(en/yn)yl carbonyl., am nocarbonyl,
“d _ng 1512R @Yl /9 ) igeapatis 8B bis r@ygrpumwlﬁﬂ?%é, wierein R® and R are

| : _ . . -
her SRR AR B - ARG B A loptkgpv and
oneg-¢yfclaaliden)yl-Cppiatigerdyyulys: - NHC 1. 6-al k(en/yn) vyl ;
-N(CL. 6-al k(en/Yn) Yl )2, -NRL4COR15, wherein R4 is
“hydt5ded: B4 6-al k(en/yn)yl and R15 is C16 5b
SR PSP ORI it

A _6-alk(enfyR)yl and R17 a 8 are select 1
i ndeperdfht | y Phydrogeqy, O \6-akk(en/yn)yl ang R
C3_8- cycNoal/Kyl; or R17 a R12"t oget her wi ty t

13
nitrogen to which they are ched forma R
pi peri di nyl i pi perazi nyl or r.phol i nyl, wherein said
pi peri di nyl(,) pi per azi nyl and\Hor phol ;nyl are (i
optionally substituted with a d _6-al k(en/yn)yl;

- NRI9CONR20R21, wherein R19 is hydrogen or

C3- 8- cycl oal kyl Sr O _6-al k(en/ yn)yl 0

; N> N
£ — N
i € \
N =N >2 N
{iv) ng (v) R40

' O
Of{
£ -—N N
DK/ 3 R*%
R#t (vii)

(vi)
wherein R'is an aryl;
wherein RM is selected from an aryl or benzyl, halo-C_¢-alk(en/yn)ylsulfonyl, C;.4-
alk(en/yn)ylsulfonyl, arylsulphonyl, arylacyi, Cj¢-alk(en/yn)ylcarbonyl,
aminocarbonyl, Cy_¢-alk(en/yn)ylaminocarbonyl, and di~(C;.-
alk(en)ylaminocarbonyl;

wherein R™ is an aryl;

wherein RY is hydrogen, hydroxy, cyano, or amino, or one of the following groups:
-NHC¢-alk(en/yn)yl;
-N(Cy¢-alk(en/yn)yl);
-NRMCORY, wherein R" is hydrogen or Cy-alk(en/yn)yl and R" is Cy.-



and R20 and R21 are sel ected independently from

hydr ogen and Cl1-6-al k(en/yn)yl or C3.8-cycl oal kyl;
or R20 and R21 together with the nitrogen to which
they are attached forma piperidinyl, piperazinyl or
nmor phol i nyl, wherein said p?geridinyl, pi per azi nyl
and norpholinyl is optionally substituted with a

Cl 6-al k(en/yn)yl; -NR22SQ2J.2.23, Wierein R22 is

A e o8 oo e
FR“Rmmem ®is haﬁvl\}]ogan ow/@).yrhikeam/yn)yl and R'7 and R'®
| nde %ﬁ?@néﬁtgﬁ%%ﬁ%g{’; Iﬁtpégéﬂien?ﬂ%@%‘% Cas-

al k( G‘cgé%ﬁﬂl{ - o R £31 184 qyghiRa kil the Qftrd3eR t@dicK2Rey are attached

together with the nitrogen to which they are
at t adbue a pgremdmypi mmrazinyiwr mqsphelinyki wljdreigsaid plpendmyl

sttt o b T RELL bl R £, Dlleniymyy

6- HEOORAZeiniie i eh 1C toalig{ enc n/yn)yl
orah(%ybogﬁal oal k(e%nyl ﬁﬁh%%rglé%(g( Bg-qgn Sﬂ ygléd:kte yn)y

sel ecnd®’| AbRE rmdiesrlegjed indppendpthpifron: hymn a@h@&@@(en/yn)yl

d 7
200, PRI U sl B UAFT b e r
C34- citadhanfokay & piper@hy8 pipyetiog ot wydphd@inyl; whdtsih said piperidinyl,
trifl th , O
11+ RN ey 7 bAGRASY PR i 8 oot

Qﬁ%n 0 valky 23

CS 8 cyc@zﬁy or s cyc%%%’ Gi3 I&%n/gﬁ)gf%%r%}%i e landR
i s a gmnmlwm/mylmmmaﬂwhher ein R31 and

c1 6’ ‘?ﬁlﬁ%ﬂ ““mé@%{;efygiﬁ O YL

3. &MR%RPWhe@h R* aldky® ]@ageﬁeﬁh aﬂsel&i%ﬂ@‘tdﬁl ogen, Cr¢-
and R32 togefher with the I\I-ato :\YI\IQAC a?%&g 6

| i nked alki(ay yn)al g Cat-¢yslanfhyl; ‘H’fbe u&n@Rnyqog@ther with tho nitrogen to

Fﬁ[ﬂggg%‘g}%eﬂ néljeel ecte ff')rompﬁﬂ’gl é@’ﬁ%ﬁ%o%ﬁ%ﬁwmmm

al k( enkyid piferidiadl,igstatingl| dag Imorpmimyl is optionally substituted with a C;.
C3. 8-cycl oal kyl - C1-6-al kyl ; wherein R33-R36 are
i ndepe |y sel ected from hydrogen, hal ogen, cyano,

&, STEEPOR TR B Ol b fui f oy tidlbalenss

( Chviferaih @ 1Y), and Aaare me@emw@acmwom actindpOaNBSH IR R and

%@3 am noc?ﬂrﬁ n?r:"’bonyl Cl. . 6-al koxy,

C‘ 6WH$I5M'RZM Esoselé&}’éérﬁiiﬁ hy&fdg&ll,l@r Qmﬁbﬂ/ﬁqyl Cs g-cycloalkyl,
trifluoromethylsul fonyl and ClGaIkyIsufonf
wher ei ©:R3¥clRakyhfesce hémﬂwpmeﬂyara@gleﬂmﬁcygm f used

togeth %ﬂlllorllox%gthy{suyfjonﬁ?orc hai n
- R%is a group R*°SO,-, R*®OCO- or R¥SCO-, wherein R is Cy.s-alk(enfyn)yl,
Cig-cycloalkyl, or Csg-cycloalkyl-C;.¢-alkyl; or
R% is a group R¥*R¥NCO- or R3R¥NCS-, wherein R*! and R*? are independently
selected from hydrogen, Cis-alk(en/yn)yl, Cs g-cycloalkyl, Cs.s-cycloalkyl-Cy¢-
alkyl and aryl; or wherein R and R* together with the N-atom to which they

are linked, form a pyrrolidinyl, piperidiny] or perhydroazepinyl group;
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C132- CE32- form ng an aza-bicyclo[3.2. 1] octane-yl; 10
wherein R39-R41 are independently selected fromthe
group consi sting of hydrogen and hal ogen; provided
that no nore than one of X, Y and Z may be a bond,
and provided that two adjg Eent groups X, Y or Z may
not at the sanme tine be selected fromO and S. 15 In
a second aspect, there is provided a pharnmaceutica

C QiTRRA%M RF**Qmd F8PRrd 1%&(51&11@611@19@%1&@!&@ frodd hf @b B3, FubrA €, 6
defined herein or harmaceutical |y acceptable salt

ther%&ﬂmﬂyﬂb&d3£k¢wﬂr hﬁﬂéﬁémhb@kﬁﬁ%@(bm es a

%‘ar rr;%ngu f) cfgﬁi5 e%%%ne %‘ge s%eelog'% Hﬁ{eiéeélo?mlrog?n’ J€&q b fitro, Cr..
rrecha‘llt(eﬁ/ynﬁzQ Gg@—@cld%llfyﬂi @sp8eloalldyh kel iasnifid C@;I.Gdéﬂldylbiﬁﬁmo di-

use of a conmpound of formula | .as defined herein or a
phdCrerebyDrmmo ¢1-eabvipathonyl. agyinocarongh C1swikilapinocarbonyl,

he t f
G ERCE RO iR CERRIGRY, S A, Ri?
s ¢ hiriflogromethy tri flagroketliytsul Dnglomd 6F s -alkidpulésyi;on,

S I s B o R ARESS or B2 ke S5 34 21 Sthylene chain
m %Hxléﬂéllfoﬂﬁn&%ﬁizi%@bw[ymﬂmctﬁfeoﬁchOCOﬂSt riction,

gut 9Iaqyl'rnatlon i_nf I"'amat or boviel di sease,
mhpm BAK omre indenendentlyselented thergouepansisting pf bydrogen and
q§$§% sis, ischemia, oedema and pl asna |

ext sation and obesity. In a fourth aspect, there
provid&l a6 106d thdneoness 3y ded 7 med woyend] atd p:roeﬁtettmlt t0b

the positive 30 synptons of ,schi zophreni a. In a
adjacenterqypg & e, Z MY rD@t afsthwém trag be relesied Tem Q 3@5|$pound

as defined above or a salt thereof for the

manuf acture of a pharnmaceutical preparation for

treatnment of a disorder in the central nervous

ina s%¥§ﬁ@£§bec§t frefel iB Sovigstbo ghamiatsutiohl ddrgpapitdea0mprising a compound
di scl osure al so provide a nethod for the tre

of fodhsledsassdefiore bewsin PF 8rabaFBACGHBEHY AsAERtaR Ft ?hmor} Altordingly.
one Cl;a' %ll}r e @es X éé/rﬁﬁoq%ildcof%ﬁﬁﬁg Fhs deﬁx%%ﬁfe‘féﬁ bPH pharmaceutically

nson sease, pal-n, convul sions,

accefi@he Ralt Astdofbor Bk invydicneper r esponsi veness,
m crovascul ar hypersensitivity, br onchoconst riction,
gut inflammation, inflamuatory bowel disease,

Ina %\Yﬁ%soéet%{] %]!1&99 is ﬂrﬂvﬁkaﬂfe elop a‘é’@ﬁnﬁéuﬂ'@f 58n@h eal A&l Berein or a

S, I'schem a, oedena and plasma
pharﬁﬁée’u&\tﬂﬁﬂddc@pftable Gaip thesemﬁ' dor thelpropamstien phgmedicament for the

reatigr A asea SIGUE O O g S e R i P ot
dlso@%t%?%%g%}lgoo etghlea[rﬁﬁigen V52848 bl @BB%ulsions, cough, asthma,

airway hyperresponsiveness, microvascular hypersensitivity, bronchoconstriction, gut

inflammation, inflammatory bowel disease, hypertension, imbalances in water and

electrolyte homeostasis, ischemia, oedema and plasma extravasation and obesity.

Tn a fourth aspect, there is provided the use as defined above for treatment of the positive

symptoms of schizophrenia.
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6 DETAI LED DESCRI PTI ON OF THE | NVENTI ON Definitions
5 The term "hal ogen” means fluoro, chloro, brono or

i odo. The expression "Cl-6-al k(en/yn)yl" means a
Cl.6-al kyl, a C2.6- alkenyl sr a C2-6-allcynyl group.
10 The term"Cl.6 al kyl" %rs to a branched or
unbranched al kyl group haV|ng fromone to six carbon
atons inclusive, including but not limted to methyl,

et hyl , opyl, 2-propyl, 1- buty 2- hut
Ina ﬁfth@smﬁ, ﬂgarp Fsdp'yyldgqh thexispof hypmmox,gﬁ@ﬁﬂeﬁnq%@)qvg ©F salt thereof

n I [
for iy B peRE LIRS T GGG P SIS e centra
nervolEsytbnil g but not limted to ethenyl, propenyl, and
butenyl. The term "C2-6 al kenyl " designates such
groups having fromtwo to six carbon atons,
hacL g forl 1Ak t8&kment of
FuhE RS U B nb B8 o sl 0 b
dlseasﬁg seslec:tyd:ﬁoml th¢ groupl cbnmﬁmg)fasdh%phgcuiaoBﬂ;}dcyd)tmﬁls(a‘ders

| The t | kyl "
dopreomy A ES R RTR RRico P s ot RUEyRh R Sy
h: éﬂsﬁ&sﬁﬁneﬁ' Bikro$asadil e'rsléﬁélﬁelitf' Qbr&id:hoé'tﬁltstrictlﬂh @ to

cyclhopropyl, cyclopentyl, cycl ohexy , etc. 25 The
mﬂamnamuomaﬁlaoynatom Hoova) Idfse@E@s neseeson inbalaesedint water and

R AP S Sl
adm?%iﬁleﬁﬂg 2 ERMPeutically UfRPEV &Adilnt o€} chapaureyfiforn@ils ] ad defined
€ expressi on

hereirgar fgpmwmléhwpp@le@a%m@(@f/yn)w , the terns
"C3.8-cycloalk(en)yl™ 30 and "Cl.6-al k(en/yn)yl" are
as defined above. The term "Cl . 6-al k(en/yn)yl oxy"
refers to groups of the formula Clo-al k(en/yn)yl -
wherein Cl.6-alk(en/yn)yl is as defined above. WD
2005/ 016884 PCT/ DK20041000538 7 The terns
"Ci _6-al k(en/yn)yl-carbonyl ",
"C..6-alk(en/yn)yl-am nocarbonyl™ and "di-(Cl_6-
al kyl )am nocar bonyl " refer to groups of fornmula
Cl. 6-al k(en/yn)yl -CO-, G .6-alk(en/yn)yl- NHCO and
(G _6-alk(en/yn)yl)2-N-CO, respectively, wherein
Cl.o-alk(en/yn)yl is as 5 defined above. In the
expressions "Ci .6-allc(en/yn)yl-am no",
i-(CG.6-al kyl)amno", "Cl._6- al k(en/yn)ylthio",
“hal o- G . 6-al k(en/yn)yl™",
"hal o-C . 6-al k(en/yn)yl -sul fonyl", "hal o-G . 6-
al k(en/yn)yl -sul fanyl", "C _6-al k(en/yn)ylsul fonyl",
and "Cl.6-al k(en/yn)yl sul fauyl" etc., the 10 terns
"Cl. 6-al k(en/yn)yl" and "hal 0" are as defined above.
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As used herein, the term"acyl" refers to fonnyl,
wobkotsr@iksggen/ yn) yl carbonyl , aryl car bonyl, BCT/DK2004/00053%

aryl - Cl. 6-al k(en/yn)yl car bonyl

C3%$-cycl oal k(en)yl carbonyl or &

C3.s-cycl oal k(en)yl -G . 6- atk(en/yn)yl-carbonyl

D%§3§38?¥E§§$?§9%%¥§ alk&en/ihﬁqmﬂQFDFES above and aryl

is as defined below The term"thioacyl" is the
correspondi ng acyl group, in which the carbonyl group
Ikﬁnﬁn@placed with a thiocarbonyl group. 20 The term
"aryl" refers to a carbocyclic aromatic group, such
as phenyl or naphthyl, in particular phenyl and
Thmarmdaaogai”rm&mmow BRr)brotis UPRigbt uted
carbocyclic aromatic groups. Thus, the aryl is
optionally substituted with one or nnre substituents

el @M ¢|t defi el ow.
T%cc%?%?%%{ y, P ﬁjﬁa&/ ué réﬁ ﬁ ﬁg]%ﬁ’%ﬁa‘?{ a Cag-alkynyl
goppi onal | y substituted carbocycllc aromati c group,
e.g. phenyl or naphthyl, such that said 25 aromatic
group is substituted with one or nDre substituents
Tﬁ@{e%ﬁt‘ e '
Qg B[-gkgllcyl E&J%%gﬁ&u#ne aryI gﬁ% iynnonsﬂ)mx
caxbcpm atogrs iptlosive, mclu?ﬁhg hmmm mﬁtedrtoaﬁ@thyl l‘e&fyg rSpiopyR2-propyl, 1-
ont ai.n at st one carbon atom
oGS S Hepurnddonenb sl 11 om0, 5 or N
As used herein the term"heteroaryl”™ 30 refers to a
mono- or bicyclic heterocyclic group including but

Th@tterm n¥+-e dlkeayl’ ndtsigphies shike gydups rlyuvm@'l filgha, tvm(ttz gilydarbon atoms,

KBRSk A R A5 AR, st

partlcular pyrimdyl, indolyl, and thienyl. The term
eteroaryl as used hereln |ncludes bot h substituted
The teips Ukt plkoeld frsisapisasyeh sr0imps having REMOUGG10$iBS84bon atoms,

o 080 SuerallE b ELRA o BRI B eyt

fron1the substltuent list as defined below, e.g.,

6- al kyl,, Q Jhe term "nonocyclic
TR PSR o U AR APRAFA o XAy 0B 61 -cycloalkeny! group.

menbered aromatic 5 systens containing 1 to 5 carbon
atons and one or nore heteroatons selected fromO, S
Thasy term “Cascweidulig] ydesignates e mndagd;lmr Q)Idnwchc rcaftebﬁclé havmg three to

Cl?ﬁtr@ n&nisg?nipgglg}@lﬁl | ﬁ_ufitg@%) (YIY pgn(i):;l cyclo e§§1 etc.

3H1, 2, 4- oxathlazolyl 3X-1, 2, 5 10 oxathlazolyl
1,3, 2- oxathlazol s 1,3, 4- oxathlazolyl
The fermp_ &aatcﬁplﬁzﬁﬂﬂwl designates 2 nmﬂéwwileloylb;lcychc carbocycle having three

tos ﬁ%@éﬁdéﬁgﬁt %I!l(y | ey?tﬁib%_L cb{c{u?,ﬁ Q?BIDQF ’lmnted to cyclopropenyl,

cytlopeRteayl] bycdaiekyhyl, dic.4, 2- dlthiazolyl,
1, 2, 3-oxadi azol yl, 1, 2, 4-oxadi azol yl,

1, 2, 5-oxadi azolyl, |, 3, 4-oxadi azolyl,
Inlth% ééfp%‘%lbgg: = %l éyoloa:ﬂi;(%n)gl épﬂﬁﬂgﬁ?ﬂ the terms “Csg-cycloalk(en)yl”

mﬁ?ﬂiﬁzmgﬂﬂVEHiGMyhﬁdﬁhmﬂaﬁpﬂstr|azonI |soxazolyl,
oxazol yl, isothiazolyl,

The term “Crg-alk(en/yn)yloxy” refers to groups of the formula Cig-alk(en/yn)yl-O-,
wherein C;.¢-alk(en/yn)yl is as defined above.
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15 thiazolyl, 1H i midazolyl, . o .-
wropsregal vl 1H-pyrrolyl, furanyl, thienyl,  pcrpka004/000538

1H pentazole. Further, the term"heteroaryl" refers

to 6-nmenbered nonocyclic rings7such as, but not

limted to, 1,2, 3-oxathiazinyl, 1,2, 4-oxathi azi nyI

1, 2,5-oxat hiazinyl, 4H1, 3, 5- oxathl azinyl,

1,4, 2-oxat hiazinyl, 1,4, 3-oxathiazinyl,

The2teBagl f‘@x&zik(ryﬂyn)fﬂ. cﬂzr%ng‘l”p%m-ﬁﬂd(en/ﬁﬂyﬂ-mﬁm%c&ﬁonyl” and “di-(C;¢-
ag(qxazl n}a/%ﬂ" 5-di oxazinyl, 1 di oxazi (}i
Dinigaos? Bxlazrﬁfﬂ [to gRoups gf é?%%lfaglﬁy‘ﬂk en/yn)yl-CO-, ) ¢-alk(enfyn)yl-

~3z d] I
%%F 3%& Zt@? hi azi nyﬁ)‘i‘!};}-NiC% dli. +‘§§%ﬁ¥IWhef?3ﬂllcg6 ﬂlk (en/ymyl is as

dghined goveyl , 2H 1, 2 3- oxadi azi nyl ,
2H 1, 2, 4- oxadi azi nyI , 2H 1, 2,5-o0xadi azi nyl, 2H1, 2, 6-
oxadi azi nyl, 2H 1, 3, 4-oxadi azi nyl
I2H 1, Seidradicas| ny{ _aﬁdgelg/ &t,ﬂnadl Azt RYE, -alicyDamin “
2H- 1,2, 4-@?h| adi azi nb6 f&iﬁ -t hi adi a}z(l hﬁ/alky} o Cie-
yoyhiohi sbalakiimy (elz’wl)y 3, ZﬂalmCadeﬁ)ﬂ)}'l-sulfonyl” “halo-Ci.¢-

W@yﬁam n%{l aq;tl ék(%ihm?&sn‘% ?'ygr—éa'“i‘% ‘?’1@%& {ep(p)ylsulfanyl” etc., the

t@ s 1'C35-atikf@d y)yl” mﬁ%ﬂoﬂm&aﬂbﬁk}édab&h,l, 2-thi azinyl,
2H 1, 3-thiazinyl, 2H 1, 4-thiazinyl, pyrazinyl,
pyndazi nyl, pyrimdyl, pyridyl, 2H pyranyl,
MHIH i ke oa
L e R
313( 1£13-Mnﬁgnyﬂmm1,yd§“—dy cﬁ}%(m)yhﬁﬂ:onyhml y |C3.s—cycloa]k(en)y1-C1 5

a@g‘ﬁ;’ﬁ%pﬁé‘aggn %lréu?){ga %lg{eg%yas) %g,ig—tc?'cizlgélﬁl(e%gfl are as defined
above ﬁrdth@ﬁqg)gm@@ﬂeg%@ﬂow. 2 1, 3- benzot hi adi azol ylI ,

1H benzotriazol yl, 1,2-benzisoxazo|y|
2,1- benzisoxazolyl benzoxazolyl

J az en2| ot hi azol
l]f)ﬂenz h| a I %ﬁ Ity ] 5?(%’689}? SR s¥8onyl group is

r&plied Ziith ﬁmlaﬂion yilgtoidazol yl
3H 1, 2- benzoxat hi oI yl, 1, 3- benzoxat hi ol yl, 3H2,1-

benzoxat hiolyl, 3H1, 2 benzodi oxol ylI ,

et i, PEtad el Bty e phcn! or g, i

peewzlap ywhenyll and snﬁeﬂmobmth ambbmmfbdbem paklbsttyed carbocyclic aromatic

2- benzot hj.en 1H-.2, benzoxa
néh z‘?’ Rptioriadly, sy Sﬁmﬁgﬁ%%&pmwmorz ipbstitupnts selected from

tﬁ@ﬁﬁﬁﬁﬁéﬁﬂﬂt ag d%ﬁ'ﬁé‘d Beib® nAE&géi'ﬁlg%S{, the term a}ryl ?le-Bseg herein means an

-benzoxazinyl, 1H 2,1 hi azi ny
Obéwmuhatltmpﬂ cagtidocliz- remaidt Bicapi ngl phenyl or naphthyl, such that said
oGS SRS CBF AR BIoF SiPSREaFHoH ) from the substituent st
deﬂnezws;&w T, CAUBROXG Halbghn. T‘h‘é%ﬂ}“l'l@?xleﬁrably%rﬁo bibicyclic.
1H 2- benzopyr anyl , 2H 1- benzopyrany
enzot hi opyranyl or 2H 1-benzot hi opyranyL 10 The

TREREET P omal' LG HEH! woleRbo efTRSpRRL o} NGRS carbon atom and

00¥ @inanorA |Hete®oat&ﬂzs Gelatthy lfrofre Oy Snedt Ny |A)s used herein the term "heteroaryl”
. 6-al k Q 6-.al kyl) Cl - 6-
P @4m mémllqu'@& P‘B’&H‘f/ |group mc udmg but not limtted to indolyl, thienyl,

%mﬁi | kéﬂ;&m OCRLLH
7 &E} 6-al k ﬂ]’) am no% bon ElIZOIYI momlaﬁgyl imidazolyl, benzofuranyl,

b@nzo@nahﬂ,ypyrkdyb ,and| flaxabgh, lip hamly:bl,ar Mﬂlmdggl mdolyl and thienyl. The term
he{elrcfalry OfOlRk lre‘m tugéhflcieg %o %ngﬁb%%u%e%l m\{su’bstltuted heteroaryl. Thus, the
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15 d -6-al kyl car bonyl am no and
“920@51316§%| carbony1Cl- 6-al kyl am no". The term
“treatment” as used herein in connection with
di sease or disorders includes agso prevention as the
case may be. 20 Conmpounds of the invention and salts
sent i.nvention relates to conpounds of

E}Fr eof The :
DelSFOREY I 19 ORHPRANY A PebsHEh IS ge 26T Fvee NRBSUbo elgpisd. from the
sHREREenP R0 Gk BndBYe1dD &L fe{g 1@%11' n the

treatnment of certain d| eases
schi zophreni a, psychotic disorders, depreSS|on

RS Poith ety e SR T —
si3elts co Nt c@bES bldmé ark onk bt nWR: g&@r@a%%ﬁ&‘%ﬂcted from O, S or
PCT/ DK2004{ 000538 10 or a salt thereof, such as a

har maceutically acceptable salt; wherein R -R5 are
i ndependently sel ected from hydrogen, hal ogen, cyano,
nitro, Cl-6- alk(en/yn)yl (e.g G _6-alkyl,

ﬁ@eﬁiﬂaglj(,&hy Eenndheféy(khrﬂl" leytars o $ﬂ1@fhb61&d Hﬁiﬂ@wéhc rings 8udh as, but not

cI oal k( (e. rcycloal k
f‘sd cifel %ﬁ@mlyf’- G, w@tma%ly | 3(%192 4-oxathiazolyl, 3H-1,2,5-
| | k
O%Xtﬁiag Y 1@2@@&&%&1 aﬁ”s?&oxa a9<f121 yh)dlﬁ)agﬂxﬁ'& O 31124

- 6- al'kyl anuno
d(oxez@yh di, 3 @@e}ezalyll;yl ﬂ@qﬁmm)zolyl 3H-1,2,3- dlthlazolyl 3H-1,2, 4-dithiazolyl,

S SR 2.5 A USRI ey,

1@ mx@dlkz\()hﬁm np,@ @tttaﬁmé&aﬁyl 1,2, 4-th1ad1azoljal 12,5-th1&d1azoly1, 1,3,4-
-al k(en)yl)an noéarbonyl (e - (

ﬂaﬂﬁmlﬂm hbclat, 5611960)13)1 h&ldsbﬁsmamlylﬁ mb:ha(zeiyl,y rm);chﬂyly isothiazolyl,

iy, AR R RPaReEl, 1 PP RS Fypuvh iougl, L negtarole,

rrethylthlo) halo C -6- alk(enfyn)yl (e.qg,
hanC| such astrlfluoronethyl) hal o- G - 6-

Hthete %/ﬁeryq é', t?f@ﬁ'yi" fedety tor f-mondiceemioppeiglie sings jsuch as, but not
li?lrﬁl{e Itgo% g Fﬁ%’%& %# 4 Hy%-%){aﬁgﬁ%nﬁ, ?,295-0xathiazmy1, 4H-1,3,5-oxathiazinyl,
1@ 2@cahia(myl yn]) 4 Bsaxafiiamhyl( e 12,3 -Gloxbziablky | 1sysfdybingl, 4H-1,32-

Reipend, AP SRy TEhAgHOT DR RO Hipzing (12,3-dithiaziny,
},2,4 -dithiazinyl, 4/H-1,3,2-dithiazinyl, 4H-1,3,5-dithiazinyl, 1,4,2-dithiazinyl, 2H-1,52-
dithiazinyl, 2H-1,2,3-oxadiazinyl, 2H-1,2,4-oxadiazinyl, 2H-1,2,5-oxadiazinyl, 2H-1,2,6-
oxadiazinyl, 2H-1,3,4-oxadiazinyl, 2H-1,3,5-oxadiazinyl, 2H-1,2,3-thiadiazinyl, 2F-1,2,4-
thiadiazinyl, 2H-1,2,5-thiadiazinyl, 2H-1,2,6-thiadiazinyl, 2H-1,3 ,4-thiadiazinyl, 2H-1,3,5-
thiadiazinyl, 1,2,3-triazinyl, 1,24-triazinyl, 1,3,5-triazinyl, 2H-1,2-oxazinyl, 2H-1,3-
oxazinyl, 2H-1,4-oxazinyl, 2H-1,2-thiazinyl, 2H-1,3-thiazinyl, 2H-1,4-thiazinyl, pyrazinyl,

pyridazinyl, pyrimidyl, pyridyl, 2H-pyranyl, 2H-thiinyl.

PCT/DK2004/0(}(}338

Finally the term "heteroaryl" also refers to bicyclic rings such as, but not limited to, 3H-
1,2,3-benzoxathiazolyl, 1,3,2-benzodioxazolyl, 3H-1,2,3-benzodithiazolyl, 1,3,2-
benzodithiazolyl, benzfurazanyl, 1,2,3-benzoxadiazolyl, 1,2,3-benzothiadiazolyl, 2,1,3-
benzothiadiazolyl, 1 H-benzotriazolyl, 1,2-benzisoxazolyl, 2,1-benzisoxazolyl,
benzozazolyl,  1,2-benzisothiazolyl, 2,1-benzisothiazolyl,  benzothiazolyl, 1H-
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al k(en/Yn)yl (e.g. G -6-alkyl, such as methyl,

vs@ztﬁs;@iskﬁny' or C2-6-al kenyl), C3-8- cycloal ‘&‘@ﬂﬁﬂoomoosss

(e.g. C3-s- cycl oal kyl'), and
C3%$-cycl oal k(en)yl -Ci -6-al k(en/gn)yl (e.qg.
C3-s-cycloal kyl-Ci-6-alkyl); - R7 is an aryl or a

e R AR R AR %@oﬁoﬂﬁhﬁ%%%mm 3H2,1-
b@ﬂz%caﬂﬁdﬂﬂr?n/_%ﬂﬁ,ﬂbeﬁ%ccﬁox 1; 6‘1@5’ Mmdl% ?l;) g%lg? gaezizoﬁfhmlyl, 1,3-

nyl; such as net C3-s-cyc

b@gzcghth@ylg 1&yiadokd, k%ﬂf-)sollalm&td@e@oﬁxranyl isobenzofuranyl, 1-benzothienyl,

' : a c 21{{—? 1%]]9%’%%(5%%‘% ng’ %T‘%Yi’ il Zbengopaginyl, 25-1,3-

‘t&ﬂicﬁ@hﬁﬂl f zﬂmm'-(beﬁzd;mmnﬂ 2EhE 1%5@5@5 % ¢Htd f‘-%eﬁib%lamnyl, 1H-23-
att achment poi nt : ~\ Rl12

thipgny}, ) 26{-1.3- I(qmm@mmyhoowﬂﬁs@@mmamﬂ 2H~1 4—benzoth1azmy1

G g g0R S gmﬁiﬂ’%ght%ﬁ 'ﬂ‘ﬂ%%&ﬁ'l(%m%‘iﬂyl isoquinolyl,

girirolyl, RSHH?EIbenzdpgrzmyh R1ZHisbanopptaydnal 1§-2-benzothiopyranyl  or
E)tlt ted ar 5 wherein RE1 is selected from an

2%%“ i tut ed aryl or optionally substituted

benzyl , haI 0-C . 6-al k(en/yn)yl sul fonyl (e.g

trifluoronethylsulfonyl), Cl.6- al k(en/yn)yl sul fonyl

The eypregiion ! "aiblstyﬂusnﬂ Iﬁaﬁ'h;tie)ms subgtitsahitp kelngikd famythaqyrbyp consisting of:

SR g B eIOL LY am i, P ot et Ay Craatgyemino, Ci-

aliylrtn’ yla@mlm r@&|5)3]1(}4&%11%316&!1}716d13(@14—a]ky1)ammocarbony1 Crs

aI k(en am nocar ony
]ymy% gyd:roxy, frfluoromethyl, trifluoromethylsulfonyl,
C1_6~a]l{ylcarbonylammo and C,¢-alkylcarbonylC, ¢-alkylamino”.

The term "treatment” as used herein in comnnection with a disease or disorders includes also

prevention as the case may be.

Compounds of the invention and salts thereof
The present invention relates to compounds of formula I which are antagonists at the NK3
receptor. These products may therefore be useful in the treatment of certain diseases such

as, e.g., schizophrenia, psychotic disorders, depression, anxiety, or Parkinson’s disease.

In one aspect, the mvention relates to compounds of formula I,

(1)
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wherein R12 is an optionally substituted aryl;

wolessfEesR13 i s hydrogen hydr oxy, cyano, or a%‘iﬂ)l{ﬁ&moeﬁs
one of the followi ng groups: -NHCl.6-al k(en/yn)yl

(e.g. -NHCI-6-al kyl, -NHC2-6-alikenyl, or
NHC2 6- al kynyl ; ‘such as net hyl ) ; 15

N A st )2

“@bﬁ@]al k(en/yn)yl and Rt5 is Cl-6- alk(en/yn)ylor
¢ioal k(en)yl; NR7T6COCONRLI7R 8, \Werein R16 is
-h dRoée de@tk(sehﬁ% ﬁ}blm bytbio®Rby halngerR'csanoamdaro Cie

S eI @ﬁéﬁgﬁ(‘@ﬁ? & g a?érl yCz-s@?ﬁ%ﬂlél qr e )%paﬂgsglyg Such as methyl), C.¢-

& @omam@!vkwg cxars-c?dlaalw Bl BoyoReie 60y 0, L AP (e.2. o
nitrogen to which they are attached for
pi p@fcgw}hy ﬁB?YA)z AR, mgﬁm)w}@;mno mrt‘emﬂgsémno), di-(Cy.¢-

opL TSP e UBTT £ B, PR, ¥ iflfmpyicatonyl (o Crer

s u bdkylbm’bm@)l), ardtitocarbBiy 6 Ca k-ali€ed/ yiny lamind2: g b1 6884

o o PRSCAER Ry B TP RO ST (- (Cho
sel ggf fﬂmh@&?mm MHyictbonely! e{&.Me@g@pﬁgqe & Crogallgpey; such as

d _6-alk(en/yn)yl"™or C3
t og@ﬁiﬂlexy)v\ﬂt_h-aﬂdﬁ@ﬁ/m)wltbgéﬂgt Gx.mhlkyliiublmty:h as mettylthivhdoklo-Cy.4-

f”aﬁﬂé@mﬁbﬂ b SR Cur AL B et el

wisuuogyp@tgbfﬁﬁabﬂomeﬂwﬂfowg EKh16-1C; §-alk(en/yn)ylsulfanyl (.e.g

unsubstltute or substituted

wiflapropesiyisn fanyD), @sezwmléwéowli{@g Giss-alkylsulfonyl)

2R s A, S LS. .

- CORRén/ynjd (@g ereﬁ Mhylﬁuch&ls Iniﬂ\ﬂy@)yblkaiyl, or Cz.a-alkynyl), Css-

C3%- I | k VWA R25 -and
O A N PR S o e e M A A A < AT T

al k(@ é 14 cycl oal kyl, or e and R26
toge e%e Ve\!llm%yh%:l% a%é{’rogen to which they are

- at t&cialed afsd ome heterqeeyli ol R\ik 2 gooypearplzCRIR -pwherein R® and R® are
ﬁ%ﬁaﬂ%}t v afiectar g e b s aleT i hEE: Ceralot, Coallensy,
sﬁ&h a3RSthiyh ULy eﬂ)gfl (e. % Cs. g—cifcloalkyl) and Cag-

O6al en , In particu
H@@i%ﬂée vﬁereaﬂf(m yide glCm@yﬂQ@wlyGwﬂkﬂb
écé)ozal k(en)yl; wherein X, Y, and Z are
seI ecté |ndependently froma bond; 0; NR27; CR28R29

Qan seledbédIrom (WHELiR ithe &rdve idicaling theattachment point:

- N R10 — 11 ——— R12
/ -—N N—R 13
' N/ R

0] : (ii) : (iii)
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wherei nR27 is sel ected, from hydrogen,
/yn)yl (such as d-6-al kyl, C2-6- 20 _

“FE{’ ogﬁlb#%gﬁ;r C2-6-allcynyl), C3.g- cycl oal kyl , PCT/DK2004/000538
C3%$- cycl oal kyl - C1- 6- al kyl , trljf‘i uor onet hyl , acyl,

t hi oacyl and trifluoronethylsul onyl; or e is a group
R30SO2-, R300C0- or R30SCO-, wherein R30 is Gi.

-al k(en/yn)yl (su as Cl. 6-al kyl, Ca6-al keny®, or
C2-6-all cynyl) ' cl oal kyl, or C3-8-cy al
G . 6-al kyl ;=-eK 25 7 3s a group R31R32N
R31R32NCS-, wh nHP1 and R32 are i ndepéndeyit
sel ected from hydrogen, G .6-al k(en/yn)yl
a -6-al kyl, C2.6-al kg or C2.6-al kenyl), _

C3. s-cycl oaI k)(k,y C34 g oal kyl - C1- 6-al kyl @pd aryl

wherei n said aryI I s optiremal |y substltuted (1. 40
unsubstituted or substitut ed), e.g.” with one or m)re
substituents selected fromCl-6-al kyl or k& ogen; or
wherein R31 and R32 30 together with the }
which they are linked, forma pyrrolidin
pi peridi nyl _or p@ droazepi nyl groups—NO ;2@1016\384
PCT/ DK2004

i ndepende gelectha
fluoro, CI=6=al k(eh/yn)y
Ci s-al kyl, C2.6-aikenyl
C3. 8-cycl oal kyl.,, and C3 aI kyl - 6- al kel ; 34
wher ei n R33- R)é‘&’ are i ndependeﬁt ly sel g”?ed fiom R
hydr ogen, hal ogen, cyano, nitro, Cl- 5 6-al k(en/yn)yl
(such as C.6-al kyl, C2.6-al kenyl, or C2.6-al kynyl),

C3. ¥hes] REkkH @pho%}ly%sﬁﬁfu@éﬁ §.-al kyl, am no,

G - 6-al kyl gm no, - (Cl-6-al kyl ) auuno, CI 6-

aI kvh@r&ﬂb%nya; selm%@arab@pybnaﬂy substituted aryl or optionally substituted

S PPt A LSRR ANy iod T £ ueromettyiaiped, Cue
hy dr elfen/MoyBulbnyi (@, wl%%MfOﬂYl)Fﬁ@fmg%ﬂ arylacyl, Cy.¢-

trlfluoromsthyls f onyl

tr| f1 yoraonet hyl ,
é‘%ﬁ Ay ypicrdapyL (e-goCriralkaioartmeyl) Ragnecacbamivl, ars-

bOt h amy%ﬂ_ggggﬁ&ﬁ? Ao %H[%%ﬁ ! ﬁmnb&l?o%yﬁt aIYff G%%l &

chai n

aza- bikéy)pdtindcathant e T

i ndepe Hly sel ect d from h drogen and the
sub‘gfg %l?%? té?éla B’&“%:%V provi ded that no
mrﬁh&r’aﬁ{l{@'ﬂ@hﬁﬁ g%n15 A Eiﬂy opﬁmﬁop% o?‘ﬂﬁje?fo]lomng groups:

provi ded t hat nt gr oups
not aNHEhe-alkderdym)yhée. gaeNHélh-e-caim N Glleengll, Sr —NIGCz«s~a1kynyl

further i Iustr,aHethe i nvention, without linmtation,
the folT6WhG E¥odi ments of RI-R5 are within the

scopeNgt, _équenﬁyﬁw(é @N(Cgfmgm)cul ar for the

corrpoun% or.salt th are i ndependently

sel echiB Wiw@l@@?e nis lydtagge oy Coyallitsn/s@)ylBmd R is, Cyq-
Q3. 8- Cyacik@@yh%h or ggg.g—gycloaﬂc(en)yl,

-NR'*COCONR 'R, wherein R'° is hydrogen or Cy.¢-alk(en/yn)yl and R and R'8
are selected independently from hydrogen and Cy.s-alk(en/yn)yl (e.g. C1¢-alkyl)
or Cyg-cycloalkyl; or R and R® together with the nitrogen to which they are
attached form a piperidinyl, piperazinyl or morpholinyl, wherein said
piperidinyl, piperazinyl and morpholinyl are optionally substituted (i.¢.
unsubstituted or substituted) with a Cy_¢-alk(en/yn)yl.
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20 cycl oal kyl -d . 6-al kyl, Cl.6-al kyl oxy,

wd z00s/dlekadl thio, and trifluoronmethyl; R -RS ar@eymranea/noosss
i ndependently sel ected froma hydrogen and
Cl - 6- aIkyI R -R5 are independent|y selected from

hydr ogen, , F, cyano nethyl met hoxy, nethylthlo
and trifd I hydr ogen;
| ndep&:}%d é@?@ R dﬁﬁ%ﬁ%@@r@l@r@&(ﬁﬁ%@ Aad R and R are

R -R5 a I I,
%ﬁf&dﬁﬂ&%ﬁﬁ@&&%@%&? Sl ANy e oo

chl oro and_fl uor.o;
25 fr oneBdrodRA tagethertith te rﬁ&e@ﬁ t@mchmhtgzmad&mble& form a

sel ected._from.hyvdrogen and flu . is.chloro
o o o mEAREN RS A orbo Ry reins S Sherogpd prperaziny!

and R3 i hi¥ n&&gm arlepﬁBﬁaﬂ;ﬁﬁﬂJsﬂ%tdd%é hb RS Substituted) with
the rest of e.g., be hydrogen or they may

al so beaC%ﬁrB]éf{qﬂfmléd Irom the list above: at |east

7R e A sy o

i ndepenE@riﬁ b:)dmb[@{]a-h:lkaﬁﬁym are sel ected
i ndep ently fromH and Cl al k(en/yn)y R1-R5 are
sel ec&g)%‘ %Eemﬁﬁ {56 melaw&s@wye&aww such

as ”ECEDNR"@R“ ehibrlin RRL; lﬁde;r%h ggle ] age%&ﬁ%%%wmgen, Cre

fromH and Cl -6-alk(en
Cl { - al kakien/yepi m&@smyﬁoaﬂ}yl ai.Rﬁané mgéthe:t\eﬂh the nitrogen to

I nde end I fro th|o
et hyl t K %@%@a SR URIreRBYas Morpholinyl, wherein
PCTI DK2Q@d ]t)lil) ?Pzﬁﬁﬁﬁ@%hbﬂngfl ERIBpHoAAIY substituted (i.e.

trlfluorone hyl; | eas ar e “hydr ogen,
such aswgubsmlﬁcd orgubstttite) Wilth afr e-aliy(en/ygiyh in paicular Cy_¢-alkyl;

R PO A B AR ISR SRRy
( e. gherei Hy¥) and@ ae-salekied YndepeiientiP iBaXYDondh O, BIR*AECRZ?®R* and
rest of R1-R5 being hydrogen; 2 of R -RS sre

subS{Prut ed, e.g. in the positions R2 and R3, e.g. 5

sel e e tly fromthe group consisting of a
hal og&en (ﬂlﬂ:Fligﬁ {IQP% Cl.6-alkyl (e.g nmet hyl ),

S 64:@1|:ka (e s@?rcter?ﬁiammyﬁwﬁieln €4 ﬂb(eﬂ?ih‘l)yl ()efucﬂ'af RS o-alkyl, Cos-
ein (0] u r| rate |
i t hout SRERCR SRR, Cor PRI oo ey Cofe g

are Wi &muemsﬁe@l Pﬂ%a &N end Bﬁﬁﬁidn?éﬂhylhﬂfoﬁgﬂokcu' ar
for t npoun s or al t thereof S él ect ed

fr oquyd;ragenp R1180¢- RICGECQH &m/R>"SCD-,Brierdiy R is cH-aJk(en/yn)yl (such

s so et B Ay AE i 0 SIS &r Fp-cycloatiy

is hydrgggﬂkle@rlsaC16 alkyl; R6 is methyl; R6 is

et hyl ... Wen R7 Ar or_.he roaryl It
indomZ BoerowmR RED éﬁﬂ’y‘lﬂ Faﬂn&tq NG whergin PaI eniB>? are independently

S e 6 R A PSS
For mul aC{{-3Tkyiey, ﬂg_@-cﬁ?loa.&y}; mjgalfcybloﬂkyl-(dﬁ@‘-a]laﬂcbnldaﬁﬁl Wherein said

To further.illustrate the_ invention,

i mi t at ®hts optienailyspbifiiwgd Genivamb ﬁ%tﬁ’i% DBFuhQ‘?mtﬁ@re g. with one or
whi ch %ofessuﬁghteéﬂé selb) Mttt 1 aﬁlﬂg cnsﬁaﬁﬁ’%enh grs H06rein R?" and R*

invention, 1n 20 particular for conpou or salt
t her eof tog@lcri \mﬂathe OVreiobs to which theyhenipiked Rdr s momedidinyl,

piperidinyl or perhydroazepinyl group;
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is

20

substituted with one or nore substituents, e.g. nono
wbhoékigst i tuted, sel ected independently frof‘bi‘)ﬁ%zommwsss
substituent |ist as defined herein, including, e.g

hal ogen and Cl.6-alkyl; R7 is dB8 unsubst i t ut ed

phenyl and R6 |s hydrogen R7 is an unsubstituted

hen o further illustrate the |
et Rer 3t S PERfEN SEEed GPORaHaon bato such as fnoro,

enbodi rvgltktakceﬁ/yﬁiy1 (&RR as WGy Rl %ken 1, or C; s-alkynyl),

aryl -CR8R9-, are within the scope of t’he I nvent’i on,

in par tSefvaloaigl, ang&s. s@@nipallmdi@: oalkghl t thereof: R$

andg,[@ﬁ E{Ilgn 'ﬂ’%@%@%%‘!‘éﬁlﬂi g%o ﬁyrﬁrgl e%rhz&ogen cyano, nitro, C;.

C3_s- Q;yaﬂt(adyk)yl sGbh & @ kylkyl, @4&!]&11@01&'3&5— 6y1), Cg,g-cycloa]kyl
|ndep3£1dentl sel ected frogm hydrogen and

R8 andereydralkyhelkple aaing: Cy-oeliiviemiae, ¢'r(6m*h%})@g@wycw-

d
ﬁ; dr og lek%ﬂgf]bé) ngg a%l(%e&?)ﬁgﬁ’ @é’? aﬁérﬁiﬂﬁg&grbolﬁﬁé tdg )(/(FW | t
i s unabtybemomesthenylf GrsBkolg; (ﬂgs-alhylﬂhe Giyarey, hﬂ&@;.ﬁ—a]k(en/yn)yl
n ein,

| of defi
ﬁfai B eﬁﬁm&l’fﬁﬁu‘?}ﬂ’é“ PLtg Bg@%ﬂe&%“ieirawl&%ﬂ@wlkﬂmﬂfonﬁ

Chaﬁﬁ&%ﬁmsill{%aretehﬁeﬁfo‘iﬁh &o
2005/ 016884, PCT/ DK2004/ B ESRA FAGhE Pl ip an ctiylene chain

i s un$dbsE %Lft)l@étﬂgtﬂhéz%cbwmlpé?* Dhisaizhe yi,heharyl i's
o QTR P R SR P et o o i it as

consi siefimg efein;hal ogen, cyano, nitro, Cl-6-alkyl,

C2. 6- alkenyl C2-6-al kynyl, C3-s-cycl oal kyl ,
P@“‘& éi}%%wsrrhaneﬁe ot X1 yind Zmen b a@mnd,amd@mxadndrtbat two

m no %}blo}g%gy aqﬂ}ie%a%l& ar é%?e%yed St O and §.

-(d _ 6 al kyl )am nocar bonyl

AR o oty g
arlvinlik ﬁie‘?scoﬁyﬁftﬁé(%veﬁﬁ%, ix:lai?zﬁﬁ %]xhﬁlﬁsﬂﬁe £8 %FH{QJ ﬁlpﬁﬂereof R'R°

f | uorometh and tri

ags 1pdepgivdanily sele@e@mmmnl Iyalsgelnsd;yauu,t(épk zﬂh}ﬂn(}‘h g—cjtditmﬂgyl Cagm

ot Ctigeli ot dylody oo GptekleaB e RS st TR Rwre
ﬁd@@fd@n@ sefdttedrfom aMgiReRafid CY-hityB RUR-22¢ $@8¥%YenliBntl; selected

met hoxy). In _a preferred enbodinent, R7 is an .
frgp hydedey m@l Ee%@@t),éaethyb meﬂmzymeawlt@gbm trifiuexpmethyl; R'-R’ are

BB RIS b B AR PR AR 0 iR R &

25

20

1map¢ndasu323e¢ﬂatsarm apdiplen, @hlodo émﬂﬂﬂ‘d}b OR’OR{’J %&ﬁ&@@h&%ﬂy selected

ﬁ I met hoxy benz I agm de net phenyl - et hyl , .
sy 0 gen apd Fhd g/{ }Igi&g@:h%pﬂy wected from hydrogen and fiuoro; R

IS%RHB Qﬁrﬁ RN hy )ﬁl—d‘;&h hyd andFRW atrg 4-')%? (ﬂ ity 53118 %ﬁg\%rdrogen, orR?

[ nv;ntl on relat to conpoun or nu
bR i fluoyal mdgeriboresiref RYR’ 128y, &1, bhRydraggeatiheofay hho be

nt n r.el.a C und fs wher ei n
s R B 5 Bes SRR ENE R 815 1 S Pagd Hgmmpountl of the
ltﬁﬁbmdi ﬁ?%ﬁ:h@f it pericveng? ﬂ#"se%?eﬁ%@pbﬁdeﬁﬂﬂf ﬁ%ﬁintaB@ cyano; RI-R®

aryl of R10 is selected fromthe ar § as defi ned

alﬁ’éP]@Pﬁﬁd indspengenthe frownh aad Fewtadk(cn/ayl; B ditare seleds¢chindspendently
bfh B afi EROUAT Qe thetB1 &1 N ERS LQUelt8E Fldbpendently from B
and Cy_g-alk(en/yn)yloxy, preferably Ci-g-alkoxy, such as methoxy; R'-R® are selected
independently from H and C,.¢-alkylthio, such as methylthio; R*-R° are selected
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725 Qis (ii). Preferably R11 is selected from an

WaPioh9PRkdsy substituted (i.e. substituted or ngi, Zi?fDK?.ﬁOtilﬂO()aSs
aryl or optionally substituted (i.e. substitute

not) benzyl, trifluoronethyl sulfonyl, Cl-6-
al kyl sul fonyl, aryl sul phonyl, arylacyl,

u%eipc yc?énﬁ% nhoggﬁgon)}]lﬁﬂ%ﬁ]a%% ai a?i]e\é.!s% oct:lRleR5 are hydrogen, such as 3, 4 or

ailiof RER Gréhydryborani SORBRDRRYbute 661 & i8 %eﬂboéfabhs REor R’ e.g.
sel ected from the aryls as definéd herein.

W‘)g?&){eﬁel? Subdk Co-seba! (6i-g mating), oF es-aiboxy (e g. methoxy) while the

SRR BT S b
tad exl d&n -
SE epam ity frpothe gasup Sahiistily drlatal CO%M@D(I?Z go 8271' 0%1%)5 18 alkyl (e.g.

iii).. WD 2005/016884 P
ni%ﬁﬁﬁ *Emgﬁgw fw GAFTRa WS theRpEtiRorR” Reitieydrogen.
limtation, the follow ng enbodiments of R12 are
wi thin the scope of the invention, in particular for
Torarthaifiestrtstho irveation, witoebEmitRis, fhe failnmg yinbadiments of R are

L T U T TN Y SO
s€le@ed FOMGyarogdh; ISt i Iauéy@t 4%%? ﬁgb@elo%ﬂérﬁ Ghe ‘%f3f81c9!‘:‘i‘oaﬂcy1-cl_

thes stituent list as ereln

calkyl; Ii's hessected fiomdydroges m&mﬂsémmm)ﬂm%méwdmgmm isaCig
6 stituents selected froma hal ogen
ag%,d qyﬁ%gror?ggteﬁ]&? the aryl, e.g. phenyl, in Rl2 is
substltut ed with at | east one chloro or at |east one
V%!ll gahleast one trifluoronmethyl; the aryl,
dﬁéfaf pr hetaropwyd, it 1 maderstood that éle\mlwné ﬂs:etemarsdwae as defined
h&@ﬁléddlrﬁi s@r@%mdvamoz% %S 4-chloro- 10

3-trifluronethyl-phen he fol |l owi ng enbodi nents of
t he corrpound of the invention for which Qis (iii)

T R f Pmiior b d et 1 GHeP OO e DT ¥hgAat Is an aryl as
d@ﬁheaqfe%ﬂn W@ﬁktﬁemlzl%é‘th%@ﬁv&lﬁbﬁ t B n%al{jl%f filefollowing

dr ogen; 2 is nyl substitute one or

?@mﬁm@ﬂf Bt u‘i@mﬁémkeR ois anernd, oe “dﬁhlrsﬁhbsmm@fﬁﬁ: invention, in
PR B ol AybuE SIRN oS R AR e BT iVl R phonyt

siRiBtuites] mﬁmm mbit sBbfiteded, re%drd%ﬁb‘éﬂ BB seleSted independently
4-chl oro-3-trjfluromethyl - phenyl and R13 is hydroxy.

frop they S‘fhﬁPFﬁEfr %ﬁﬁé@ﬁl}ﬁéﬁl@ge%fm@n@pg ehehaluzzniand Cr.g-alkyl; R” is an

6 er eLe,
oA Ry 8 8“5 B A 10 b R Gl 0 s ey
l[imtation, the follow ng enbodinents of R 3 are
vvit in.the scope of .the.inventjion, in partlcular for
birties Hﬁaﬁﬂﬂ%ﬁgm@%ﬁm PitbpRGmstaton, the oligire guhodients of R, for
whﬁ:h']ftl@){'gmtﬁ a'éyIL@R'gE?SL hé(‘lam b%c Q)EE‘%QHV&'&M, in particular for the
C, .6-al kyl and P

cqBpeyndy ef whi thgneof mfzand & Hrmd@eademelestea:mm Ridtoga, C,.¢-alkyl,
X-g{(&gzﬁﬂylamg d?[ cycf{')aﬁ‘)ar ~E)¥ —’alkqu(} th 9 R9 a:ce ind entp)y selected from

hydrogen and Cy g-alkyl; R® and R’ are independently selecied from hydrogen and methyl;
R® and R® are hydrogen; R® is hydrogen and R’ is methyl; R® and R® are methyl.

It is understood that for R” being "aryl-CR*R®", the aryl of aryl-CR*R’- is as defined heren,

1e. it may, e.g., have one or more of the following characteristic: the aryl is monocyclic or
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In further enbodi nents of (iii), the RI3 is

wONRbSHHs8NR1L7R78, wherein R76, R17 and RI18 is p@nk2004/000538
defined herein. To further illustrate the invention,

without linmtation, the followlAg 30 enbodi nents of
R13 are also within the scope of the |nvent|on in

iRy B¢ Rybelot R B3 p Rt B gme izt the s

subsfitectedti cméaﬂmde @rﬁﬂsﬁﬂeﬁ@niaﬁr&ﬁmgeaectgd froﬁll tha( Fnﬁg Qonsisting of
8-cycloal kyl; R16 is gn\{‘drogen or CI.

ha%@r“ecm% e (I}Q?@alkﬁdg&h enyl B2 5-n%cynylt G@geyclm@kﬂtﬁls:hcycloalkyl-

RIS St SR BB 6 sapaserory,

aﬂmorzﬂnbfbnymﬂa,ealhﬁmmaarﬁomp&fmLsrmwl)ammnw c,and
ol i.nyl onaIIy substituted with a
“@% AR ° gl%ﬁfﬁ PPy s alylamangy Orgalisre (c.g. methoxy), Crg-

e e
d%)lﬂﬁ@gﬁ%c{xy,mfgﬁm@éﬂgga R18 are E g%ogg%ﬂ(laﬁ
trifinowmsitixisul oryl; dhwi aid) ¢.gRiBnyh ds mapmmuyr;\mmgm ;ﬁl&ﬂyl the aryl,

o Rl bty Gt < ol st 30 o, such s
fiddro Gl cliord|, /oM., Grith @cgﬁmo;%re gaﬁbﬁ'ﬁ){y R16 is

hydrogen and Rt7 and R18 are al kyl’,” e.g. nethyl,
(i.e. N, -(C1. 6- al kyl ) - N-oxal ani de) ; R16|s

N -
Intﬁﬁgéfé%@% eﬁp?dg%eﬁ% an gs ﬁiﬁ?{f{;‘?‘ g%}/egteg %?ﬁ%enﬁy or s%stlmted benzyl,

e. gilhaﬁagaﬂx kr;ﬁstlmxai tmmzﬁeé 4ﬂa1brbef]ﬂj?1t Qeh a8 AlTeddBRAL Fg &fz-haio-benzyl
% {ﬂg L %900\@20@1 Wherei n R19,
as,?-ghloto-benzy, & & Arvlicklpio bwmﬂeéﬂ—mmwmlmde methyl-
“%%@8%%23&6“3? G Mot or B AN yinei,

i nvention, in particular for the corrpounds or salt
ere R29 ar e, i ndepen y seI ect ed
F‘F&* fﬂ@%@a’éﬁﬁ E@f%‘m&mwﬁsw TP afRyle.] whegom RS is
cAlog rare independently sel ected from hydrogen
15 d _6-alkyl; R4, R20 and R21 are hydrogen R19
|s a C-6-al kyI and R0 and R2' are hydr ogen;

Pl St R R BT e e ey e kfew%arw%e f- one

aspidt of the IdvenRdDrdlfiedto citdR3Onta BEiHB2dveAtidn Where %ls (i) and the aryl of
II,Jl:ldegq?ndentl selected froma G _6-al kyl;

R lngepefineddersnsel ect ed from a
Cl{,-al kyl; R19 isHand R20 and RZ1 are independently
sel ected from the group consi sting of hydrogen, M,

In Em;thﬁla?b_adhhenﬂsoglgigfgﬁbm \r/e&mlret hes %@éﬂéﬁﬁﬂlg @RE%IS ofthe ﬁi\iehﬁon wherein
t iS. - erein an are
Q Efg(r%? Eéafefars?&fgﬁrzrs S&?Wﬁ??%@?l qntipgally abstipied G. Weh&trﬁerﬁd or not)
Bﬂéndﬂy%ﬁﬁﬁﬁt@@g é Elﬁ)silﬁlltlf‘@ % & ﬁé@ﬁl‘jtﬁm&r}%&hﬁsﬁ}gﬁy} C1_6—

are also within the scope o venht 1 on

aﬂﬁé‘ﬂﬂf@@hﬂl arylfudphoniile axybawh lﬂadalkylc?ﬂ‘hbﬂyl,%nhdimlﬁm&'l a2

stk 800 B (G yleninSoasdorm. Bt T Rgslocted fom

thé aryhydiiegas kaeinRPRs benzsl I@l}Lﬁe ahilsEitlted Witl ond'Bich¥bre substituent

-. al kyl sul phonam de) or R22 and e are

Sekﬁ'&éﬁ&ﬁdéﬁtsll@‘*%@né istag defiend berelms- al kyl, e.g. nmethyl

In further embodiments, the invention relates to a compound or salt of the invention wherein

Q is (iii).
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i.e. N Cl.6-al kyl (d _6-al kyl sul phonam de); R22 is

woyvdboaesss R23 is nethyl; R22 and R23 are et hydsndlsn00s3s
i.s hydrogen and R23 is nethyl. 30 In further

enbodi nments of (iii) the R13 isl6e COR24, Wierein R24
is as defined herein. The follow ng enbodi nents
of R13 are also within the scope of the invention
without Iimtation, -in particular for the conpounds

TorfuSiMrtillddh@icant invatior, Svithofl tifiahide e ol ineSerBiafi 12,
VID. 2005/ 016884 PCT/ DK3004/ 000538 el fﬁﬁgﬁeer buts of R™ are
vathbhe seonedie invention; inpardelinsfor DENREHRAE]s ofkal iereof: R is an

: ' herein,12To furt : :
<5 AR & B BRGS Fy i bpitet vith ome o
nfopd klmdiﬂ@nteréog.dhm&i%ﬁbsﬂﬁlﬁd,%r@feﬁbﬁosdl\é&éﬂhﬁoﬁl@lﬁ‘e substituent list

sg e of the invention, in pakgticular for the
ag “%’&G i thesayl, e Pheydap R Rissubsitirirg gvitirane or more, e.g. one or

: v 3 RE | | . a d . 12 .
b e L
Sﬁaﬁg’aﬁﬂ’eﬁtﬁ ableady y)fjic olero arrad la‘.nsth dmyd fludrz Encaﬁtdeeaﬁ 61|1e @ifRoromethyl; the

rogen; ,R25  and R26 ar.e .et X 5is net and,
R § DO Bga® DAY HIOnS CLBAIBE S RORReEyE K is 4-chloro-
3RHfRaRmiohwhjich they are attached forma

pi peridinyl, piperazinyl or norpholinyl, wherein

sai d piperidinyl, piperazinyl and norpholinyl are

PR B B b o
wAipie kéoplof BicSnBeitiontR¥E bt bed sulGanalditRe8: bPastd Wbstituents

with the nitrogen to which they are attaghed forma

st Fammialonsn and rrinareyisngdr T & Ryproges; sztif phfaiy:‘l gubstituted with
oBHERLEALAL 5. G B P Rl o

amirtvacylnmd Rs’ isthydrdgenent i on rel ates to a conpound or

salt of the invention wherein Qis (vii) as
descri bed above. R37 X-Y NR38 z R36 R33 / (V)

o e ; : . "
m Tt Bali i) id ({SRL% Bhp R S S, ‘{‘]/Pﬁﬁfé%éra%%"d‘mem R
isphchiproni-trifitrensthypphaifyl winbR s dpdiosy. Y is a bond and

X and Z are selected independently from 0, NRZ7, and
CR28R29 and S(O),, provided that X and Z may not at

It hethepeEbddiments of (iEPthed e d INFPATORI Ghere M iafd RDLO S defined
and X and Z are sel ected independently from 8R29

hergin. (R forfher sflustrerabry ention, svidhobbligitaiinn, thei follpywizg;cmbodiments of

RM Fe %ﬁﬁ&x@ ’scc)f)e' oF the ﬁ%gnqioan,ngn pzar!igulaor’ fo%<the compounds or salt thereof: RM

is hydrogen; R' is methyl; R" is methyl; R™ is hydrogen or C.¢-alkyl and R' is Cy¢-alkyl

or Cs.g-cycloalkyl; R is H or CHs, R™ is CHz; R™ is hydrogen and RY® is methyl; R™ and

RY are methyl

In further embodiments of (iii), the R" is -NR'® COCONR'"R", wherein R'S, R'” and R'® is
as defined herein. To further illustrate the invention, without limitation, the following
embodiments of R" are also within the scope of the invention, in particular for the
compounds or salt ﬂlereqf: R s hydrogen or C;¢-alkyl and wherein R and R'® are
selected independently from hydrogen, Cy-alkyl and Css-cycloalkyl; R is hydrogen or
Cy.s-alkyl and where R and R® together with the nitrogen to which they are attached form
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is O Yis abond and Z is CR28R29; RR and R29 are
WRAGPIYestd Rz7 is an acyl, e.g. 01.6 25 al kyl CECBIDKyGDOMOOOSIiS

Z is NR27 where R27 is a Cl16-al l§yl carbonyl, e.g.

-COCH3; X is CR28R29 where R2g’and R29 are hydrogen

Y is a bond, and Z is -NR27 where said R27 is -

argﬁﬁen@mﬂ ghbeatieg dr maApidlRyl kR dﬁﬁgﬁ@&lmw&gmﬁ%d
R27 is R3DS02; R30 i s -
%%b@s&apbemﬂm@bﬁw Cipenligylge. g@@fhy}t RISRY and R are

and Ei?@e é}:ﬁgia%ng?’ogen Cﬂf%%z i\lhR%'y _ﬁﬁﬁf%&% a5 hydrogen
(R@G‘Rglm@&yl oXalanucE)iR) end saragﬁdéﬁg@eaﬁm}gﬁlgw (ie. N'-Cy -
aifygg"c %%ﬁy%dgﬁg H%fo%&é‘%d Rt Wdepeam e & Bt Blkyl-N- Cy.
tanesﬂ@ﬁeﬁkm _RIR%Sh%?@geﬁ 'dﬁ@ﬁ“ SRGPGEe ¢ A0188 DYLERR, e v -

hai n CH2- n
dai%m@lbxlb%@@lamﬁ]eb& am@y@ogasm%mmlf hre nfidtigrly R'S, R' and RY

apeﬁgbﬁ%lr(r%irﬂ% Jgfﬂéﬂﬁﬁﬁg{yﬁy%’@%l( Aiﬂ?i i r¥ Eﬂ her

illustrate the invention, wthout limtation, the
fol l owi ng enbodi ments of (iv) are within the scope of

0..R39 | e d h
B 1L P (s R R GONR Rdb %e%@&?gu 2end R are as

. %egneuﬁn%eaﬁgﬂ({ ut egr ﬂjuﬁe cghrgr%e‘ge%gélgl ng&%%e e 0“3?(%@{‘?‘?%%

embgémanmt FR'P Arecildoywitinie thmrscbymct)ﬂ;:hs iﬂvb@ﬂti;ﬁ}t \ﬁ% ﬁdﬁl?ﬂarl for ’tthe

SUups uen rgm e sSupsti tuen i s

nglpa‘éﬁs e B Ko 1 a0 R Bicpopseniy felactdzom bydrogen, C.-
L] Qi FORPORM § R aIQﬁﬂﬁfeP&?@enﬂ%[ QGIEEHE& ﬂﬁzﬁ hydrogen and

|IIustr ge the i nventi on,
Chetallohi g, Rotand Raemiaydubgc{m;)li isen @j_g-ddicpl ztnﬂé(zg ambkﬂaf-e hydrogen;

Hbid B, Vemlo OO isah Creo o ST sbtigipepisaly pelected

fthnt a Cpgalkly &{&SRZII Rtghgﬂcgﬁ([ e¥peadizn
s unsubst bt up.ed, EHEe correspondl ng pﬁxee%@%?‘%gggaecmdﬁoma

(gutdloliaded R n a@ﬁiaRy %ﬁ@d@pmwmaadcﬁmw (1lp-aficyl; RY is H and R*®
h
oPURY. At HRhertcnly RS $ B fum EomsBiE Sl diReonMe B4 Bu, and

idwbodi ments of Conpound (1), Qis (vi). To further
illustrate the invention, wthout limtation, the
foll ow ng enbodi nents of (V|) are within the scope of

i qu
AR R B ST 5  denct
hereim [Tlo fﬁﬁhqmﬁumam&a invertiont h&thcﬁtrlirﬁﬁﬂgmﬂ ﬂfe%?on@ml@g bmbodiments of
ondi hg benzy

%%%1%"’3"’@&’6 g?‘?ss:“b{%%fe ‘gﬁ m%’?!f@gﬂgﬁéﬁ cyigidiop Bsicomgaunds or salt
thdrédT: RZSHBPArOE4HPH 2 ELa1RRloe ¢, 8Ly EILAMT B R is amino, € g-alkyl or Ca.
g-cycloalkyl; R** is hydrogen and R* is a Cis-alkyl, e.g. methyl (i.e. N-(C\.s-
alkylsniphonamide) or R? and R* are independently selected from a Cy-alkyl, e.g. methyl
i.e. N- Cyg-alkyl (Cy¢-alkylsulpbonamide); R™ is hydrogen; R* is methyl; R and R are
methyl; R? is hydrogen and R? is methyl.

In forther embodiments of (iii) the R" is -COR™, wherein R** is as defined herein. The
following embodiments of R" are also within the scope of the invention without limifation,
in particular for the compounds or salt thereof: R* is a Cy_g-alkyl; R* is methyl.
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substituent list as defined herein, e.g. with a
woro8gsidsss VWO 2005/ 016884 PCT/ DK2004/ 000538 20 Gfk
compounds of the present invention may have one
nore asymetric centers and it figs intended that any
optical isomers (i.e. enantioners or diastereoners),
as separated, pure or partially purified optica
i soners and any m xtures thereof including racemc
I BSibodinfntsdE () Hed @ iQCH{RIRe %@Feﬁl?ﬁ%gﬁq_ %8 are as defined
included within the scope of the invention. e
hersirp diorfughafillusietethn ervahtidng mithioat Emixtict, tasfollgwing @mbodiments of

R R D b EksoPRO oiF Bveltion’ Bupalidilicior tisgmpons or sal
1ERE0TOR S d G bREndPERtIP BeleRt$ BOESIIRO géﬂ,ec{:}%l:iig%%s Cag

K2004/000538
or

stereochem stry (1S,2R) are within the Tnven 05 N
cgeloalkyl; RS andRin eromdensndmtlyselerted drons hydrngen awdmepthyl; R* and R

Spof 4 i OfEs i ngLtehe, absol ut,es 26
0 “st gﬁ%héﬁ@??}ég%%%%g%?%q%%%@%@?%g?yfsgﬂgpﬁﬁbktéWFI{
tegefiec withfthe hieropay Rnvhicithies afe AREhelfdmQrpis@ldinydfpibdi€zinyl or
n_as . descri bed herein, wherein the compound

%ﬁ@ﬁ#ﬁ Pehereip gaif pipepidinyh piperaggid and morphoay! wenpimelly
B UG Wl ¥\l SIS QR SR BRGNS R p RIS phSrripyt and

nesfrphdiimy] are et substinfedf B rmd R topethehwithahd nitrthgensiofwhiatythey are

e.part of a racem m xtures, _conprising the . .
R By e 5T e Biaso e Sy Y RDpied Wik 2 Cre
alkfy, Inowdedt proRrapiede PlpeAdiny R vataiMikRoer . 1. e. W thout

the 3 others stereoisoners. 20 The invention in
further enbodinment relates to a conmpound of formula I

AR B B A o v
J B & desovieg@Abe@rpound is the (1R 2S)-isomer. 25

The invention in further enbodinent relates to a
conpouﬁﬁ_of formula | which conmpound is the

(vii) R>® R

To further illusirate the invention, without limitation, the following embodiments of (vii) are
within the scope of the invention: Y is 2 bond and X and Z are selécted mmdependently from
0, NR”, and CR®*R® and S(O)p, provided that X and Z may not at the same time be
selected from O and S; Y is a bond and X and Z are selected independently from CR*R”
and NR”; X is CR*R”, Y is a bond and Z is NR?’; X is CR™R®, Y is 2 bond and Z is O; X
is 0, Y is a bond and Z is CR*°R”"; R?* and R?® are hydrogen; R? is an acyl, e.g. Ci.6-
alkylcarbonyl; Z is NR*’ where R¥ is a Cy.¢-alkylcarbonyl, e.g. -COCHs; X is CRZR?
where R?® and R? are hydrogen, Y is 2 bond, and Zis -NR* where said R* is -COCH;; R
is selected from the group R**S0,-, R®OCO- and R¥SCO-; RY is R*°SOy; R* is Cy¢-alkyl,
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WD 20051016884 PCT/ DK2004/ 000538 21 In this context
wics20096R66t 0ood that when specifying the enanti q.@g* 1@2004/000 38
form then the conpound is in a preferred enb & >
in enantiomeric excess. 5 Accorifi ngly, one enbodi msnt

of the invention relates to a conpound of the

| nve 1,0 Yd 3G _an enanti oneri c xcess of t | e
B R oY 1 RoRGERS A AR Tl e R ot hydrogers

R?é 1§ e lefohp Q@W or RSB %@? i ts gbg’# R lﬂaeaﬂegfldeé)gg}ieﬁﬂy

guestion), at |east 70% at | ea
sglected drom Eﬁh?@gmaﬂdémkxgeﬂ,@g chived er Fiiry, I%fP-R b ast albBfdrogen;

The expr i.on ¥t Ufge er epi somer es
RoR o ﬁfﬁ%%%ﬂ»n%) RS Sirmodt Ceghmings ¢ yiqogghaig CH2-CH2-
ibﬁﬂ‘hg iafl afAbichElb[2NPRAAB ! £ sHolf it aRiRcoabw! he
i nvention, i.e. product, may be any one of the
following mxture of stereoisoneres: a (1
S, 2R) -i sons _@d a (1R 2R)-isomer of formula 1; a
pgimervand a (1R, 2S)-isoner of fornmula 1; a
(TS,'2R) i gdonmer And a (1S,2R)-isoner of fornula 1; a
R wer{ and a (1S, 2S)-isonmer of fornula 1; a
15 (1R$ 2R aner,3and a (1R 2R)-isoner of fornula 1,
i i 7 oiR 2, 3 or 4 of the corresponding
stereoi songrs-\ Racem c forns can be resolved into the
optical pAti pode$ by known nethods, for exanple, by
separation of diastereoneric salts thereof with an
I@Iﬁkﬂ%ﬁbﬂn}bo@ﬁimm%f@nﬁ)ouﬁ@ﬁ) | ® Resdt TH GurlilReilludRate the invention,

o tically active amne corrpound by treatnent with a
gt imiafione therfellpsnereptbofunaity piig)resc withinde saope of the invention:

S T PSP LAY

ppsitienyyi.ci thy emtespnndm@ phduybgivap iewshyeiutbd)tiBe §difdsponding phenyl

opti.cal ﬁl’gnf by fractional
SEpE SsHRd BeniiiRe iR SORISIDWIER AuhiaIEHR™ selected from the
“kﬁﬁéﬁﬁfeh@'hsﬂ@’deﬁﬁééﬂergﬁ égsaohmg%e Py the formation of
di astereoneric derivativ I'tional nethods for
the 25 resolution of optical isoners, known to those

£ efsEmp s A on B ﬁlsﬂaﬁéﬁrﬁeﬁ@&w thgjqenton,

oM hieftatidh, ﬂ%@ﬂbwwan A6 ns wAfth the sopeof the invention:

Resol utions’ New Yor k

PQﬁSu selérieq fen the @reuprgensiRtng efhydreges or b@logareﬁarw@dxyﬁmgﬁm in all

bt St oy bl o

graupgs sg&stzmmci m op)l)e&&mr two po&ﬂaenm‘witﬁ ashistigRanRrselected from the
forped. It is _intended that any

ONE
3@’8?@1??9@ @6’&@%‘%‘”3@% %ép%\?@?%"d‘ pure or partially

purified geonetric isoners or mxtures thereof are
included within the scope of the invention.
In fikther smbodinieniswif €onipaund () 20 bofvd). To ﬁhﬂiaeﬂlusimtb ¢lak Miéention,

20051016884 PCT. 004/ Q0Q5 2 rota for
TAREREr PR, e U ng obodiiints S5 Siisha e gee of e inveation:
R*hizlsererdd Wohdhing g consisting of hydrogen and halogen., R*! is hydrogen in all
positions, i.e. the corresponding benzyl group is unsubstituted; the corresponding benzyl

group is substituted in only one or two positions with a substituent R*! selected from the
substituent list as defined herein, e.g. with a halogen.
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scope of the present invention. Furthernore, sone of

wdaeseiegunds of the present invention may exi £2004/000538
different 5 tautonmeric fornms and it is |ntendepg"mh /
any tautoneric forns that the c@@pounds are able to
formare included wi thin the scope of the present

ventlon further. enbodi nents of formula I, the
nf%%%mgfr ﬁ%?ﬁﬁ%ﬁﬂf@ﬁowagﬁw%ﬂ%e QFfMOIp asymmetric centers and it is
ﬁlte(nﬂed\ﬂﬁwﬂx hRar AoRReN e B
dl chI or op}?gpnyl ) 10 cy%eopr%gg%‘g%}f%%%tﬁw 2 éijsc)) é‘L' Sép?ﬁtated pure or
e ppticatispeqergand any mixtures thereof including racemic mixtures, i.e. a

LR SR

acid benzyl nethyl an1de 3.
ﬁlﬁ[dl-acet ro[2 3 d| hydr o- | H i ndol - 3-yl -3, 4" - pi pe

£Q3BpquNg p tgﬁ&pﬂ rugily I exist as optical isomers thereof and such optical
ﬁb:ﬁ@xls %@Eﬁ@cﬁ 9%‘15%:{1?“8&’ BY qg{g_ ﬂﬁ)@ﬂﬁ&? "R PHclir, 364 ¢ compounds of the invention

benzy! - et
ngs{s@slag ety alﬁo]futm mt&rs@hbﬂﬁ%{lﬂ Py rage |Withindele- Brihtich, either as

&)%rldlnel - et hyl |

Eingmi WICPHW%E?%WE 8f B apysugion aogsessing the absolute
i@ BacheniBRly/{y$ 2N de; 5. _
2-[1-acetyl-spiro[ 2, 3-di hydro-1 H i ndol - 3-yl -3, 4" -pi pe
ridine-1'-yl-methyl]-1-(3, 4-

g&c%EAIPéIOphen l ttﬁ%t?fld Ogtcﬁsﬁ%q %gr%tggl.xl %'c&?%gund or salt of the invention as

dbscaﬂﬁ:tiyher f Inhefeds Phé Qcompound

[ 2, 3-di hy %fr]jo | H i ndol - yI? - Gf- fﬁnﬁé’lﬁ :([j|1?1ethi (lngRr?els?}mer Le. the
Cympomndwhebsomf@ p@mﬁmmwhywmfmubﬁanecar boxyl i c

acid net hyl-([S]-1-phenyl -ethyl) amde; 7.

/| - 2- [ 4- phenyl - 4- (pi peri di ne-| - carbonyl ) - pi peri
fyl] cycl opropanecarboxylic acid

-am de; 8.

-3-yl

- met Ay .
2-(4- ee,t’b'{ - 4- phenyl pi peridin-1-yhnethyl)-1-phenyl -
ycl opFopangdar boxylic acid benzyl - et hyl - ani de; 10.
2-[4-(4-Chloro-3-trifluoromethyl -phenyl) -4-hydr oxy
pi peridin-1-ylmethyl]-1 piagnyl -
cycl opr opanecar boxylic acid benzyl -nethyl -am de; 11.
[corEpoBRd, pL tefipventivnpf fopauk- qum;aa sat Hidréafcohy Be pirtf a racemic

m-‘%glﬁ% &%)ﬂqgﬁge%é g]hﬁlgk bsgg%H ie 13%? ¢gmpound shown in formula JA or it may

bb@msyht asttiichgnlanifoth el i.e Mdithout the 3 others sterecisomers.
2- (4- Acetyl am no- 4- phenyl - pi peri di n- 1-yhnet hyl ) - 1 (4-
chl or o- phenyl ) - cyci opr opanecar boxylic acid

TR Wk Ut 004 03 88 p RH B0 PA90R crmponnd s

the (12 TRtsemerphenyl ) - 2- [ 4- phenyl - 4- (pi peri di ne-1 -carbo
nyl)-piperidin-I-ylmethyl]- cycl opropanecarboxylic
aci d benzyl - net hyl - am de;

The invention in further embodiment relates to a compound of formula I which compound is
the (1R,28)-isomer.

The invention in ﬁlrther embodiment relates to a compound of formula I which compound is
the (1S,25)-isomer.
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?g;({;ﬁ&styl met hyl - ami no) - 4- phenyl - pi peri din ﬂcﬂﬁ&’:ﬁh@maﬂm

1- (4-chl oro-phenyl )- cycl opropanecar boxylic acid
benzyl met hyl - am de; 5 15. 21
2- (4- Acetyl - 4-phenyl - pi peridin-1-yl methyl)-1-(4-chlor
o- phenyl) - cyclopropanecarboxyllc acid
benzyl - net hyl - am de; 16.
12~ thhis @§ﬁbﬁt| S @h&é}{st%oé %hx&i{ea 5geelfpielg! thed- ¥lanBorheriP Bfn, then the

ridi ne- yl -meth

C@mpeﬁmbmmy pyef @Wg @pb@bmnmmemmc@s
benzyl - net hyl - am de; 17.
2-[1-acetyl -5-fl uonspi ro[ 2, 3-di hydro-I Hindol - 3-yl - 3,

Aecopfigy, ﬁhmanbodiﬁienm hlié indenGidn rdBtes to a compound of the invention

chlorophen ) - ¢ycl opr opanecar boxylic acid
glﬁlqun_ qg@{l%gfpew{q@ss ¢§ at least 60% (60% enantiomeric excess means that the

rgm{ éfg‘?ﬁ & i¥4 %ﬁ%@{ ﬂ%r?'d mpd;Q Hﬂdﬂi‘e é}(ﬁé%t{ﬁs hd\{ !le)gst]‘7 OQ’/;S, 'at least 80%,

[ uor o- opropanecar I'c”’aci

anbattﬁsw, 3t lehe 906, at Imt)mlpdﬁerabgr at least 98%.
2-[4- (Acetyl - met hyl - am no) - 4- phenyl - pi peri di n-1-yl net
hyl]-1-(3,4-difluoro phenyl)- cyclopropanecarboxylic

'I%'eﬂpﬂé?sti(;ﬁ’ 'llmﬁchﬂ: bist@ﬁ%{%he?ésh%hgpnﬁﬁg% I%QSomer of formula 1"
1-acetyl -5-fl uorospiro[ 2, 3-di hydro- I ol -3-yl -

unp{xeqdingen ethee embeﬁﬂimam Iﬂ;ﬁl gonfipound of the mventzon, i.e. product may be

a%%%) H?/f%t%‘l gicﬁ f%% gﬁﬁ)ur e‘%(ﬁﬁ;‘?f? n ec ar(gg)éﬂ)-lzgoxge%lagd a (IR,2R)-isomer
o frtmAC Bl 8RN Gsdndt BRI (1R m&édiﬁdi* of ottt 1WA LS RRYSmer and a

cycl opropanecarboxyhc id
iZRI’ P%a-lrr@-t(ﬁ%ZR&ﬁﬁQ]@er apé a (18,28)-isomer of formula 1; a

s PR TS B A A 90

chredpouding stemadigpinersret hyl - am de; 23.
2-[1-acety|-spiro[2,3-dihydro-|FLindoI-B-yI-3,4'-pipe
ridine-1'-yl-methyl]-1-phenyl - cyclopropanecarboxylic

Rt o) RS T Wty o et o cxamle,
bg@ppadatm ofwiiaserbophdriclsath éreybof vu;lmnoqqmpﬁyl ecctanetaondy hmd:hberatmg the

4-.f b
oBbtatviitivs RS eOTRPbabPY Brataenhivg Gmase Adss mehop omresolving
racknrafdsREG it &)Rick] aﬂﬂ a8d R phied upon chromatography on an optically active

phenyl cyclopropanecarboxyllc acid
ngm | p@qymu;ldsmﬁ thy presemidayentien can also be resolved into their optlcal

hyl -
oy ¥ o R oA Oy P RbRERL ) Probent fEton mey
a{sé bfe|rem[\t3:d bﬁﬂﬁe}l formaEbh ¥ chaﬁie%meﬁz denvatlves Additional methods for the
El acetyl -5-fluoro-spiro[2 3 d|h ro | Hi ndol -3, 3
resgiution of pplagad isgpasrs) kepwa iy the art, may be used. Such methods
n{c&ﬁ% tﬁoée”ﬁi &Hm%?%%bﬁgi %E’:gg.%@ﬁ? PibrdafiriBBbY, Racemates,

| ‘uor o-benzy
agd B&Sd&ﬁ@ﬁmi’ -Jokp N‘éﬂr_:yyl angl Joms) New-Ylork K183 hyDptichtly dettlel compounds can

- cIo necarbox lic acid
a?*& %lﬂ%)edb%  IRETiIB05/ 016884

PCT/ DK2004/ 000538 24 29
2-[1-acetyl-spiro[ 2, 3-di hydro-1Hindol -3-yl -3, 4"-pi pe
preoTe, Whydn sydouhie }:)olld pna fully or partially saturated ring system is present in

the molecule geometric isomers may be formed. It is intended that any geometric isomers,

as separated, pure or partially purified geometric isomers or mixtures thereof are inchuded
within the scope of the invenfion. Likewise, molecules having a bond with restricted
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chl orophenyl ) - cycl opr opanecar boxyl i ¢ acid

wb%oédiieds- benzyl ) - met hyl - am de; 30. 2-[ Pcrméagomoosss

| -acetyl -5-fluorospiro[ 2, 3-di hydro-| Hindol - 3-y1
-piperidine-1'-yl-nethyl]-1-(4-22
chl or ophenyl ) - cyclopropanecarboxyllc acid

et h
st BB OroR S booper e =3, 4151 frendart e be-ioslpst within the
sbype) oflth@priebahit rvkniidiret hyl ] cycl opr opanecar boxyl i c
acid (4-tluoro-benzyl)-nethyl-amde; 32. 2-]
1-acetyl - 5- fluorosplro[z 3 di hydro | Hindol - 3-y1- 3, 4

FuPﬂhQﬁl'iér ' s% e]of' td ?d% A pan ec ar oxy inveption may exist in different

quorop en -cyc
t@ﬁembnof(mmb and ytllé. mmﬂh&thaﬂﬂmﬁﬁnto&ﬁanc forms that the compounds are able to

%?%W[ﬂl%?dgora ?n%}léf)f/P %%ﬁmsrgtn%\l?fo&pl peridine-1|-c

cycl opr opanecar boxyl ic acid -nethyl-amde; 34.
2-[1- acetyl 5-f 1 uoro- splro[2 3-di hydro-1 Hindol -3, 3
gmbpdignshis[f forniilok tlenesBpound of the invention is any one of

o etal e Lot PYEL SR ORRea O LS

2 bgrclap@px&ecéxbﬁkw mw&ﬁm’éﬂgﬂ%ﬁe@ | Hindol -3-y1-3
ridine-1 -yl - methyl% 1- 15
3 2460 ﬁéﬁ sisindmyino)d phepl-operidival-woxgthylt 1 g dedlichiorophenyl)-

(Q%L%&rﬂgmﬁﬁgoro%% %@Wﬁ%@%’mﬁ@(pl peridi ne-| -car

3boayﬂl}acptypepard{ﬂﬁudlhyﬂrﬁ-ﬁ@ﬂdbw%&@@@i}@ﬁ@ﬁ@qaﬁrpﬂﬁétﬂyﬂcl ~(3,4-
aci d nzyI | -am de; 37,
2- CiZP ﬁiﬂ gﬂpaﬁc'g@owhc acid benzyl-methyl-amide;

e OE‘%*E aﬁ'e%“a’*%% o ORET DI mipeide 3 metiyl}-1-

383, 4—d10h10ropheny1)-cyclopropanecarboxyhc acid benzyl—methyl—amide

2 [Z}Bace al?lﬁ%[ 1&%}7&%&%%})?3 -E:%ehgl-mep d—- J-methyl] 1-(3,4-

fl . _ _
@Qﬂﬂkﬁb?ﬂ% ﬁf phenﬁgﬁﬁéﬁ%ﬁgﬁﬁé& 'rﬂeﬁlgﬁ 19-1-phenyl-ethyl) amide;

eaﬁmewﬁaﬂnmommm bﬁﬂndblfﬁ-il-&ﬂ'ﬂﬂpmr)e—l'-)(l?»nethyl] i

%%%(gg&egﬁmwcgt gc%: araBicaRg DS R RO NCh - Cphenyt-ethyl) amide;

71 (13PHenil- EM@h@@hﬁ@iﬁenambﬁ-Bﬁﬁéh&l) ppbidiparyigieasil - ca
rbonyl ) - pi peri di n- 1- yhnet hyl ]
cy&V%‘BP@B“”‘fé‘%%‘ ISIS'JFWGF %methyi amlde

gmeFrm Acert y@ﬁg@%ﬁﬁ& § he ny (ﬂ)} R afd]qe']" pi-methyl}-
hy Il}phbnﬁ&w;m@mwm@ny h<)1d bemlamtbﬁama@r b oxyI iC

9‘?: ?g(égt h l*t ﬁ}{“ﬂé{é ﬁ&ﬂeﬂgm'\(/ Jp ?htﬁﬂ ﬁ%gpnd%wg@agﬂpﬁnﬁﬁwhc acid

@ik lide.cycl opr opanecar boxyl i ¢ acid
&4 fI uoro benzyl) met hyl - am de; 30 43.

M%r@ﬂmm@mm@@m@m -Hydrpippipeddinel-yloaedtetip 1-phenyl-

ac:| dgﬂlp%%%' g} Eﬁ%ﬁ%gﬁhﬁeﬁﬁ (ﬂpanecar boxylic
12- Q4 Aetyy5aiiiorespiof) }pﬁtm&bgg—_}l. y, h [ﬁb Bdide - fidnethyI-1-

chl or o- phenyl )- cyc opropanecar boxyl ¢ acid

( 4 PherdreycivprpppRIcarhek e acigrpergy - weindesid1 6884
12CH (RO S henyl-piperidin-1-yimethyl)-1-(4-chloro-phemyl)-

cyclopropanecarboxylic acid benzyl-methyl-amide;
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25 45.

‘ﬁ%?(ﬂﬁ,@fﬁ% I am no- 4- phenyl - pt peri di n- 1-yl net hylﬁcﬂn&fmmoosss

or o- phenyl ) - cycl opropanecar boxylic acid
(2-chl oro- benzyl ) - et hyl - ani de; 236.
1- (4 Chl or o- phenyl ) - 2-[ 4- phenyl - 4- (pi peri di ne-1-carbo

L% %(‘??E@EI DL P e e Caborm D piberdin I-yimetbyl-

aMbeafBREUE a8@bBON AR iR, Per | di n- 1-yl met h
{ 4-chl or o- phenyl ) - ¢ycl opr opanécar boxylic acid

Qﬁrﬁg:nqt‘;zyl)amgphWhamldzepemﬁl -1-yimethyl]}-1-(4-chloro-phenyl)-

[éycﬁog, ﬁ%eeﬁgquy% osﬁéﬁz&i—}mqﬂ'l 19~ Hindol -3-y1-3

oy D(@Ab&?%héﬂmlpﬁﬁﬁﬁﬁn%ﬁﬂa@?gw (@ck@&bfbhenyl)
(2-ch] orobeezyl )-neth

2- [ AelomEpaecarhorH e a‘ﬁgrbml-m%%érﬁﬁldfpl peri di n 1 yI net
| f |
iy Byl g o
2- l[omqréplmﬁ)-dye}bp;obmmwﬁc pdié biyﬁzypb:&ﬁ{yﬂ-djrﬁ%el y: met
-_cyc anecar box
Qé.%ﬂ(@cegm DR B Eiees-Y A 4 piperidine Yyl mothy }-1-(4

2- (A6 phenly BBy, gﬂ)pﬁﬁb%ﬂ%lo PlP&GH gb:%g)%ﬂéhg?taﬂﬁ'& -1-(3,

4-di chl orophenyl cycl opropanecar acl
](32 %fﬂ—éﬁ@ybmwﬁﬁhmlmﬁﬂmd@m&yﬁa—ﬁ A-difluoro-phenyl)-

DRSPS AT St TP oerelt bR ar boxy! |

@cngi[ngmawlqﬁ&hﬁ%ﬁﬁ Mﬂﬁéﬂwlm%ﬂcﬂﬁi y@ﬁethyu 1- (314—d.1[ﬂuoro—phenyl}-

2-[4- (Acetyl -met hyl - am no) nyl - pi peridin

hyIC]YSIOP{CB)aHBC@ﬂ@PW aphmeitiy)- ([Siylcphqwbpfémb@anmxyl ic

I I
P eSS I PRt 4 1 Sty rgety -
[ ne{ﬁi’mmﬁhﬁmhfhyﬂ)}cylb@&)péne&@boxygc ac1|d methyl—([S} -1-phenyl-ethyl) amide;
Z(ql C%{ﬁoégp % }.pﬁ@pﬁpr opanec?yr]@gx%/d)l l(iphenlyl—cyclopropanecarboxyhc
1 (3%154%&4}5,@ %ﬁ%ﬂh L&nida: phenyl - pi peridi n-1-yl meth
ar I'C

| opr opan éci d benzyl - net hyl - ami de;

%chﬂ %(Aw@mﬁtaﬁgﬂwh@}ygwtﬁmﬂ-@h’ﬂétﬁﬂ]l—-ll—phenyl—
cicﬁ” PR ES AR BB Dk ) mothyl amide

MR By Lsp RO bih faBYIH-1RIVLS 325 iding-1'-yl- g }
2 (4 henyl - pdlslgerl di n- 1-yl net heﬁr er14 C?I c g}e(gh h]e%ph’sIlyl

yl )eve I@Bﬁ@@&@w}aﬂ m&@‘l~ﬂu0roabﬁndyl}emzwl-aanﬂml am de

23‘8'( AL A YR et pmety PheOr i froxy pineing | yimethy]- -phenyl-
I@Jpﬁip@ﬁéb@fb}()k}hc 836 F—Dﬂﬁ&&aﬁ@&? lla§m@é3' d
benz I met hyl -am de - ([ R henyl eth am de 59.
2. (Bt o ANBOHHdE BB b yh S48 hpiotdine 12 famethyll-1-
o B0 RRBR s b U AR PRRBREBLI thefy1 Wi
% (%E%Meyﬂamﬂnﬂ Mpﬁ)lenpherﬁtlwerﬁmi Fmethyl]-1-(4-chloro-phenyl)-
net c en
Yy copispeaonsl o ChBher by ) meliymidei de; and
27 2-[1-acetyl-5-fluoro-spiro[2,3-dihydro-1H-indol-3,3'-(8"-aza-bicyclo[3.2.1 Joctane-8'-
yD]-1-(4-chlorophenyl)-cyclopropanecarboxylic acid (4-fluoro-benzyl)-methyl-amide;
28. 2-{(4-Acetyl-4-phenyl-piperidin-1-yimethyl)-1-(4-chloro-phenyl)-
cyclopropanecarboxylic acid (4-fluoro-benzyl)}-methyl-amide;
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“%%fé 4| am no- 4- phenyl - pi peri di n-1-yl met hyg)(:'ﬂﬁﬁz%mmoosss

rophenyl )- cycl opropanecar boxylic aci
benzyl - net hyl -am de; 62. 1 24
S, 2R) - 2- (4- Acet yl ami no- 4- phenyl - p| peridin- |

pL:d g-ﬁﬁ%ﬁ}éﬁé@éﬁgﬁg@ﬁ' o I AR B3 4 piperidine- 1ty methyl]-1-(4-
gewjlrﬁ'droﬁl{eﬁld} cﬁ@%ﬁ%%aﬂc%h}ym%@ %4 ﬁu{g‘g “benzy é) Et}yl-ﬁque

Acet am no pI peri

39y|:q Enac(eamﬁ-ﬂimmm{mmdyo-1Hymamm-ppm-qnp¢ﬂﬂmxef1'+3c1~methy1]-1-(4~

o | PERRYD Shribap RSabrp ol nemin methy prids
31 dll (ﬁFlﬁoroVﬂ)heﬁ?!)@ﬂﬁl]- h%n§134— foiperidine-1-carbonyl)- glpendm— -ylmethyl]-

dlchloropheny clopro anecarboxyllc aci

ety OP(O[PNIECM cid {hilhgrogreng)-me@tyl-amide;
3% Lgl[la% uogo%i)%r E)Iiﬂ@;.g}yﬁ;q-jlﬁ i %}y3dylo3 h‘l_ll)-lllae@ é-?‘_}xlniethyl]-l'-(&

(3 ﬂho@ld:phbhﬁy-ejﬂcﬂ@fﬁlﬁi)M%b@ﬁm&ﬂﬁcﬂi&%ﬁﬁdﬂ-ﬁ&hﬁl—m@
net he/ [R] - 1- phenyl - et hy am de; 66
3 (a 3D oaprpReY: ~HERYenyip@ineaidme-garhesyRypiperidip ] eylmethyl}-

g¥'cy€%5}og&ﬁé&&ﬁ>%§9ﬁé£&’d<%ét%d _Afiigd. benzyl -met hyl - ami de;
33} @[14@e@m5@mmusm¢m,3mﬁrpmmdomsp(wa bicnde]3-X Hoctane-8'-
BF}T @p‘gﬁ@l@g B%;%f] -Gy ;qu anecarboxyhc acid (4-fluoro-benzyl}-methyl-

rreta_lﬁﬁhe([S] 1- phenyl - et hyl ) -am de; 68.

2-[1- acetyl -5-fl uoro-spiro[2, 3-di hydro-1 Hi ndol - 3-yl -
3:§ @-Elpaqg@ﬂﬁdﬁlmos;nmm 3~¢é{yﬁ;d~]lHl-mdol~3~yl—3 4‘-p1pendme~1'-y1-methy1]-1-

(%ﬁ&l‘%‘pl%ﬁ%i’g&eﬁ’ ‘?I?’ﬂ"P %)D Ao e"""ﬁ@% oto-bétzyl)-methyl-amide;

% Rhe3ng Dictd drdplRhg Ty [%Keﬁ?rp@f(ﬁﬁbﬁﬁne 1-carbonyl)-piperidin-1-ylmethyl]-
| - carbonyl ) - plperldln
cy CVepPBparEahorplisddd @@wbmethyl—amlde

3(34 (i4 &Q{;%}F&ﬁﬁé&hﬁ Hﬁy‘lpl pe ﬂagtﬁny q%&’:‘ he'qlﬁhlpljo?&enﬂllpe nyl -c

ycC Iogrpbpmmaﬂioaxl}d acid aTnzgﬂ—methyLadee
4-f

3. e AR A S S RG-Sl i 4 psriinsr L hymetiy -1
3 fﬂlortﬁihﬁ lbe ﬁ%&l@pr&gadékaxﬂ@%hi@ doid %ox [S] 1- ghgnyl—ethyl) amide;

4-fl'uop cl opr opanecar
3(94 2‘ (%Ap@Yb&mmyﬂ—phﬂaﬂWendm &ier,lmé‘myl) 1 (3 4-dichlorophenyl)-

Iy PER P e L PR B ok e
@Clld(iﬁﬁém&bﬁh&?[}@ [dp H&&Ml@%ﬁﬁe-ﬂc’iﬂ)mﬂf p1pendm— —y]methyl]-

2-(4- Acetyl -4- yl - pi peridin t hyl)
opls&alp pywa@gﬁerb@gsmpwgmﬂ%ﬂﬂ]ﬂcplmybethﬂ) annde

| 4(214 [% Ay@ﬁ{c%?ﬁ %2%1?1;;12@@@%%&%&%‘?3 Gty ety 143 4-dighigrophenyD-

ri d:lyﬁbpi‘opauécaﬂiikmjd eid wiethyl-([S]- l-phenyl ethyl}-amide;
[)-cycl panecar boxylic ac

fluro g 0 i.d
4(24 erﬁw%s ﬂéwilﬁmﬁ%mdm&nlfﬁ@r bonyj) wendm ~1-ylmethyl]-
?JX&IJ %rmg bl (LRS- &; (3, 4-dif

I uo op% 30 oprlo anecartgb y dé;

434- H-(%Ghbr%p}mvl))z-hdepﬂtﬁpbd—éf(p@endme- -carbonyl)—piperidiml-ylmethy'.i}-
cyclopropanscarboxylic acid (4-fluoro-benzyl)-methyl-amide;

44, 2-(4-Acetylamino-4-phenyl-piperidin-1-yimethyl)-1-(4-chloro-phenyl)-
cyclopropanecarboxylic acid (4-fluoro-benzyl}-methyl-amide;
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76.

w@-jogs,ﬁg@t,‘yl spi ro[ 2, 3-di hydro-1 Hindol - 3-yl - 3PéTﬂﬁéZ@(§4moosss
ridine-1-yl-methyl]-1-(3, 4-

di f1 urophenyl)-cycl opropanecar iiixyl i c acid
(4-fl uoro-benzyl ) rret hyI am de; WO 2005/016884

4%634@;%80 e ?Ih?ly P pf“ﬂﬁ’eh?’ foogthy Dyl fArahlsreiebenydar bo

ny'CZfC]@rp ﬁhe?dafho beyNd d9ed (Vo agaddoxylic
aci d rre?%yl 1) 1- phenyl eﬂoﬁyﬁﬁ?ﬂgﬁrﬁﬂggﬁ 78.

4§ ( %Gwpgmphenpf &W~pmwe4»mﬁadmyﬁ;mmw-pﬂpe@4}mhyhneﬂlyl]-

tygﬁﬂ%g}og mgenzy?zglﬁp&?(ﬁ@?éhgrﬁ s ”Z%l Yl-amlde,

42' [2- Ha(aﬂa:ewlmhsﬂ@bﬁn@-ﬂpﬁmw—plpehmnnmme%hmli@ ﬂ:hroﬁi-ﬁﬁ‘enyl)

Ekg’léf&&ﬁw&ﬁ%ﬁf% fb@aﬁb&r&rmmbw%auude
482 '2Cif1|_&,fe - Igeﬁllﬂé)gp ?M C&ﬁ% ¥I— )7% g} eqeﬁldﬂe']l y% Elﬁthyl] 1-(4-

2-(4- Acetyl am no-4-phenyr - p| per|
fl @b}fmpﬂb@nyll)—)cydypiopmeoqrhmmamk&Loho‘,orabafrdyl)-methyl—annde

A o B S TS N OB i vl e FvesarapisnyD-
ny|c3(cl gﬁ@éﬂd&hﬁo&yﬁﬂﬁ&ﬁi @y‘ihldrol&n@ly é@_lgﬁ%c ar boxyl i ¢

aci d ( chl oro- benzyl ) - met hyl - am de;

5§ (24[4 i-methhe-amipheghenpl-pipeiidin-1 -ylyrldiiaﬂ]ﬂy—[?) 4difl@rd-phenyl)-

(2 L BBERER o1t GRRR e Ay Gkl

51 ng&tﬁlhm&roo@bmml Rm%n{hﬁh p?&ﬁathylﬁi (B unﬁéﬁl&ibgﬁedyt)c a
rbonyl ) - pi peridin-1 nethy - cyc opropanecar oxyli c

acCYlppopmIGHRoRAp ;cy< ribldrg thepmT ety
53: [Ilq:]} E&%![cir&%eeﬁlgb %L[% ﬁfﬁqui ﬁ)l{)&lidlﬂed ?—lca.t%oXyI) grpendﬁl PSmethyl]-

rid
di fcmlomppmhﬂmxyim mmmmhhﬁam&ﬂzﬂ) et tathide;

SR D %}f@%ﬁz&%mﬁmﬂdym@m rffflishjorophenyi)-
3, 4,ycigpﬂ%P£ﬂ&hﬂ?38 la RS lveds mgth)y

uro henyl) cyclopropa c “hci d
5 22c{ﬂi'9@ﬁfif1 B@Im[?ﬁ)dlhmiﬂhﬂﬁ-laﬁwﬁbylé36p1pendme-1‘~y1—meﬂ1yl] 1-(3,4-

hl di ¢
L i USROS s gy - L REL L ol et
583, 4- dj&bidhldi 3 @iyl Shperidin-3-y !
4- D|(chl or ophenyl ?IYJ a(mﬁl ph}éﬁﬁ) pi pealhglletr?y? Cyclngrorﬁ)anecarboxyhc acid

y c PEE St ArB . ‘i1 aci d

5§: 44 it a%ﬂﬁé%ﬁ@fﬁgﬁ%?ﬁ% P - efisgpyenyps
4hgydhpmpmmw@hc ol apsthpRngEatyPeyl) Anids; d

2 ﬁy @?F?xﬁéﬁi’%&lm#@FFWDﬂr@e‘i—fi’&thlO@maé)-mlqpr@%n@carboxyhc

%—'ﬂiﬁ’l g&ycl opropanecar boxylic acid
! habepRs phe'?ﬁ‘ et hyl ) - ami de; 90.
- PReAyheepylpmino-phanfy] pxpcmhat»lhy]mﬂﬂf)rlyllﬁ,mdixﬂﬂ@ﬁp}ﬁmb&)y

'bgﬁtzh @?%:Syﬁ%éxgﬁg{ﬁga %zymixz%efh%-a?n‘i{dg _([R]-1-phenyl-ethyl) amide
59- (- (B%%ﬂlmﬂitﬂ%-ﬁﬂéﬂf}l ﬁlpmﬁﬁtlhyhﬂetﬂylj 18 Al REHRRBERA Y-

cycl opr opanecar boxyl 1 ¢ acid

cyclopropanecarboxylic acid benzyl—methyl—annde

60. 2-(4-Acctylamino-4-phenyl-piperidin-1-yimethyl)- -1-(3,4-dichlorophenyl}-

cyclopropanecarboxylic acid benzyl-methyl-amide; and
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30 (4-fluoro-benzyl)-nethyl-am de; 92.
wa 2404708891 ophenyl ) - 2-[4- (3-tri fl uor onet hyl phepyrhxBbdd /0538
erazin-l-ylmethyl]- cycl opropanecarboxylic acid
4-fl uor obenzyl - met hyl - am de; W262005/ 016884
PCT/ DK20041000538 28 93.

R e e R
94. ¢yt BRYboxili® 86id bbiryl-methyl-amides; _
-yhnet hyl') - 1- phenyl - cycl opr opanecar boxyl i c aci d

6Xe n@ZR}i%Wewm&#@egﬂ—ppeﬁdim 1-yImethyl)-1-(3,4-dichlorophenyi)-

1-(4- e 2o A= (23—t £l | phenyl ) - pi
or e RBSHARARMyG iy i ER L HRRREBRGRIEEY )~ P! P
Gﬁier%-w—(zkmﬁl L M&et(h%ﬂi—d&ip?lp&phenybpép?ﬁdén-l-3|dmeﬂlyl]-1—(3,4—diclilor0phenyl)—
-phepyl -2-[4-(3-t.rifl uoromnet enyl ) - pi per.azi n- 1-
l n&m{%frw?& Wﬁb gﬁgwﬂwﬁ%&@sﬁ&hﬁ -dmide; d
-4 r 0. 9601 Blv1-3 A" pineridine-1-v]- 1~
B e s L S B
4- cﬂidﬂbmpberpﬂ)emt)prolmecaymmﬂicmpﬁmdhﬂe(@w-iphemdieﬂlyl)- amide;

0% e o ol Wi g fpfaiginesl pimetiyi)-1-
3, 43 ;&&@Ebfdﬁh@@ylﬂ-bgd%@rﬂ?én@&éﬂmiyﬁc acid methyl—([R]—il a)henylnethyl)

(3,4-diflurophenyl)-cycl opr opanecar boxyl i c ac
-q0pder o- benzyl ) - ani de; 99.

(2
- 1 0Q- 4- el I di:nals hyl)-1-(3 .
66, G LRSS T MBS b bamonic
@tdﬂ:}iﬂbe{dzyl(—ﬁeﬂ@t-]_ﬁ@%@éphenlyl_ ) - et h_yld] - alm dﬁ;net ﬁSI )10(1) (3
AL RIS AR R S

b SRR o Al me- S phenyl-otiamides | o
6845cﬂ—ﬂzh@tjlfi—fpﬁgmm#spliroiﬂybﬂiglgdnpgigén&rlkﬁa)(m,ﬂ’q}imﬂﬁhe-l'-yl-methyl]—l-
, A= .C or e am de, ‘e . } .
G GRS bar i sidmy bR phamyipthyD) amide;
6% di-PHélﬂm:[ﬂltﬁi&Mﬁ)zr—(ﬁ%rm&éos -PREARATE SRRy fm&fy1e

met hyl - phenyl™- am de; )
2- (eyclprapphegarpiaylic piid fHluprgbenzyimathylmatty | ) - 1- (4-

7(?2E?f%%;c%ggg—ﬁyﬁxlgpxg%ﬁgm?%iﬁ%%@%i)%ﬁﬂé&ﬁ%&%p%panecarboxylic acid
2- (@-thestd-peamilPRcthyPhai¢l - pi peri din-1-yl nethyl) - 1- p-t
ol yl -cycl opropanecarboxylic acid - .
e 4 FH urethag 0P¥W3ﬂm%?-li®@d53-ﬂ-3 A'-piperidine-1'-yl-methyl}-
5. AU . S ) o .
o TSR At DR ORL b b T did i

Therez{4-¢ atyiythethyl-deino L 8@henyl-piperidin-1-ylmethyl]-1-(4-fluorophenyl)-
am no- 4- ridin-1-yl methyl)-1-mt

2 e anae d penllep perL i Ly et

- 73 45 M Ao Re el 1-piFd i -1 ARy T) -1 -(4-finorophenyl)-

cyclopropanecarboxylic acid (4-fluoro-benzyl)-methyl-amide;

. 74.  2-[1-acetyl-spirof2,3-dihydro-1H-indol-3-y1-3,4"-piperidine-1'-yl-methyl}-1-{4-

flurophenyl)-cyclopropanecarboxylic acid (4-fluoro-benzyl)-methyl-amide;

75.  2-(4-Acetyl-4-phenyl-piperidin-1-ylmethyl)-1-(3,4-difluorophenyi)-
cyclopropanecarboxylic acid (4-fluoro-benzyl)-methyl-amide;

76.  2-[1-acetyl-spirof2,3-dihydro-1H-indol-3-yl-3,4"-piperidine-1'-yl-methyl}-1-(3,4-
diflurophenyl)-cyclopropanecarboxylic acid (4-fluoro-benzyl}-methyl-amide;
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107.

W&Zéﬁmﬁ%@iyl am no- 4- phenyl - pi peri di n- 1-yl met hy!l)g;r&il{(zﬁdwooosss
met hoxy-phenyl)- 30 cycl opropanecar boxylic aci

(4-fluoro-benzyl)-nethyl -an de;27108.
2- (4 Acetyl am no- 4- phenyl pi peridin-1-yl nethyl)-1-(4-

henyl praQ anecarbox lic
ro%p%pg} Sﬁgﬁpggn ¥ onyl)-piperidin-1-vimethyl]-

Pﬁlﬁyl pi peri dlo;b%'lh%#]eitghy %Zt[gﬁﬁﬁ&ﬁ’y f?lgi))::l'?'%)propaneca .
7

bo)’%y(ﬂ“rkce%éﬂdlebyhmbmﬂmtlhyllraeﬁinyl)i&h(it—bhlhophenyl)-

A

79enz5{n b8y hirofB dhydeo-1 Blindol-3-y1-3 4"piperidine-1"-yl-
1- Phenyl 2 4- phenyly4 urei do- p|y er|p1|pﬁn1 y mgl 6?1}'1]1(4—
ycl Beephens Ppanegarberylis-acid (2-chloro- benzyl)-methyl-armde

sb! (9 G-ARR b EbNL L ATl o oty 124 flagrophieeyt)-gi

1 Wmmupdnpearwmmmﬁgmmmmn@ea@aamde

3] PR Phes A A RPN etinsyidineohenbonsi)-pioetidinri-simethyTl
yhngy dﬁiﬂr&)panl@&rﬁd@lﬁ%&ﬂ’:@gﬁfc%ﬁ %%}-ﬁmﬁ‘&i ide;

(4-f1T uorobenzyl ) -nmet hyl
82- [ 2-(§- mmemmm@kp@mmwymmMz A-difydroptidayl)]

bené’ﬁﬁﬁ di chI a lj_il(g“c ocrl)%pnzﬁ)alglec%r_ggﬁ(el ic acid
'83\|- (L3 3—1’51@601’5&)14@:[}@) @i%ﬂéﬂﬂ%fﬁ@ndﬁﬁ-lb@ﬁﬂé’ﬂﬂﬁ glpgltf(ﬁﬂw-yhnethyl}-

-=cycl opr opyl net hy

phe%mlop@@m@maabwmwﬂ(awalcamb@ezymﬁxemyeazmde

84?/'[ § chr\{/l%]céz%i?gﬁ[ %‘?ﬁgﬂmﬁlﬁ mg}}h gfztp el O OR08N (3 4.

eri dilﬂlnroﬁahyﬂljl -OpoidoparRcarbdxiyvlic acid (2-chloro- benzyl)-methyl-amide
} nyl - 2- §4 met hanesul f onyl am no- 4- phenyl - pi peri di n
8 %‘E’rré‘feﬁiﬂr -Huesorramelt bdrdHydae-Bbxipiolc3-5l 3.4 piperidine-1'-yl-methyl]-1-

Hﬂ{]aﬁe @@#ﬁﬂﬁg@ %bggsé %C%i 2_%}’1?18 | t??nfylg/'ﬁ}?&yﬁ"m‘ie
8@' ) 1'13 G@ldhldm@hmlppﬁwﬁéﬁyl ﬁ&rmﬂ@mﬁeﬁ?nﬁﬁalﬂﬁﬂ%ﬁécﬁrboxyhc
aC|d -am de; 119.
W?ﬁiﬁ%/m%r % - et hyl - car banoyl ) - 2- phenyl - ¢
'g g[ R MALITBiopleryYs BRBRKI Piph il Hlyndmyl ey ERpRB Rarboxyiic
- (1- qczdﬁzér%mbﬂlnﬂ-lﬁ?hz}dfanﬁmyl ]-2-(3, 4-di chl or ophenyl)
I L}-4- . ... .
B,y TR PG Ay oo e ety b ichiarpghembs

12 kyclopropanecarboxyhc acid phenylaml
1- (3, 4-Di chl oro- phenyl ) - 4(33d|rrethyl ur ei do) -

S%h&rﬂ-AﬁPtﬁ@mmﬁ—ﬁwpm@p =1- ﬂy@thy&}bﬁhﬁ@adﬂmmnyb

?C:o e%%f%% %)Isnng? 'hyffjfﬁﬁlr Py -gthyhamifeni peri di

9h- 11-Phemt-2yH}(3-trifluoromethylphenyl)-piperazin-1-yimethyl]-
cyclopropanecarboxylic acid benzyl-methyl-amide;

—B

91. 2-(4-Benzyl-piperazin-1-yimethyl)-1-(4-chlorophenyl)-cyclopropanecarb ofcy‘lic acid
(4-fluoro-benzyl)-methyl-amide; ' |

92. 1-(4-chlorophenyl)-2-{4-(3-triffuoromethylphenyl)-piperazin-1-ylmethyl}-
cyclopropanecarboxylic acid 4-fluorobenzyl-methyl-amide;
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cyclopropanecarboxylic acid

wombd/diggsebenzyl ) - et hyl - am de; 123, PCT/DK2004/000538
2-[2-(4- Acetyl am no- 4- phenyl - pi peri di n-1-yl)-et hylliz

[
- (3, 4-di chl orophenyl) - 30 cycl @ropanecarboxylic acid
4-f| uoro- benzyl )-methyl -am de; 124.

T ) b e

(4- bliigi-te de:net hyl - ami de; WO 2005/ 016884
PCT/ DK2004/ 000538 30 125. 2-][4- 32 Acet yl am no- 5-f

HRemgYhRiperpai: iy ey} ketemll oy doppanathdioxplicgsitbenzyl-
nyI %ﬁ‘ _)é&g &propanecar boxylic acid
3& enzyl ) - et hyl - am de; 126.
95 <(:| 4- (Ammfxmy?sﬂwmﬂhemmymegyn ply@mm@mm@ﬁ
[ en cycl.oprgpanecar boxylic acid
(4- Bethysangish
ek A et A e

= n@fﬂ, }péng,ﬁ 1-(3,
94% t(jﬁchl oropﬁer?yl) Oig(i/}:gﬁ%p}?op eﬂcg&%aé;/lﬁ]c tggx T
( 4- W&l@mop@embb%ﬁm&m;d 4-AnombbenzyPethyl-amide;

o G B e B kbl
(4 %&ﬂ@r@paﬁ%ﬁmb&ymct%enm Afde;129.
(4- Acetyl am no-4- phenyl - pi peri “di n- Iyi/hnet hyl)-1-(3-

918I uar[éﬂﬁ@ﬁly “fino @wﬂémﬁégaﬂwx%r -3,4apipgridine- '-yl—methyl] 1-

AR RAYR R RLhn gy o (2 frnorg-bengy ) aridey

99] ) Qe(ydlcﬁgzﬂmnebphéigl@yipeﬁdmaﬁyﬂzethﬁ)—l~(3 ;A-dichlorophenyl)-

nmet hyl - napht hal en- 1-yl net hyl - am de;

1-( syczlompwwbwémc d@etpxl Hc@rlypﬂlgxmha@ylafsﬂm]rmge,s
106, D@ et ottt pibeidarn, Lvimetnt) 1. 4 dichloro-phemy)-

met hydlepremﬂmbbmbexyﬂc acid @edhhytbbentyl) anfidte; 132.

A e s R e L

et Bydiop}aﬁ&%%b&@hl: AR BRb Ry PhmResal t

t hereof, 'such a pharnaceutical [y ‘accep iabl e salt.

198 Bﬁ%ﬁ@@mnmﬂ phqnyépm@a—bmsdjeh{(3,éfdlﬂdpmp1mﬂ)—
| s ofOmHLcdbofie findhyt ifemyl Gradd? N0 COMPOUNIS:
1332 B)(4-2cctidsiby- HreRM@y mitkBg)- 1 dit-AnekhdrtyoBticayl))
-(3,.4-dicblor op enygz( cycl opr o anecar box I ic acid
benE&/’q oneRagrarhemdic ﬂleﬂlyi-
1§4 2 B)(tﬂ ﬁ{({eﬁﬂ%g#{)ﬁ%‘i Bi’f)len(ﬁ@ 1”9ﬂmﬁhﬁj" £! 'fyyi!olﬁ d?/gfopﬁ’)lpanecarboxyhc
d| chhd(@ﬂhmylbe):zg&eﬂzﬂhylmﬂqc ar boxyhe acid
?ﬁgﬁ%@ﬁ%@eg iny b pinsriding-yimfurls! TRdo kT deprgpmgearboxy i
1%3 4 d| Wﬁﬁaﬁ?e (r:rif:lhg:o]r oéanecar boxylic acid
en Zy(%AmtyI@hmaﬂdr-ghqnybplpendm 1-yImethyl)-1-m-tolyl-cyclopropanecarboxylic
acid {(4-fluoro-benzyl)-methyl-amide;
107. 2-(4-Acetylamino-4-phenyl-piperidin-1-yimethyl)-1-(3-methoxy-phenyl)-
cyclopropanecarboxylic acid (4-fluoro-benzyl)-methyl-amide;
108. 2—(4»~Acety1amino—4—phenjr1—pipeﬁdjn-l—yhnethyl)~1~(4-meth0xy—pheny1)~
cyclopropanecarboxylic acid benzyl-methyl-amide;
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4a.

wdioﬁs@ﬁhs@ [1-acetyl -5-fluorospiro[2, 3-di hydropd'f?bk%@ooosss
-3-yl-3,4" -piperidine-I"-yl-

mst hyl ] - I (3, 4-di chl orophenyl )2&ycl opr opanecar boxyl i c

aci d benzyl -net hyl -am de; 30 5a_

g% R 2-] 1-acetyl - sp|r0[23d|h dro-|l Hindol -3-yl-3 .
10! %qtylaqnﬁp “PAGHY. Tpé&qqyip} 1-yImethyl)-1-p-tolyl-cyclopropanecarboxylic

(3a61dddeﬁﬁ} d)e cycl opropanecar boxylic acid
met hyl - (['S] - -phenyl -et hyl ) ami de; WD 2005/ 016884

1190@1@1&2@341@%@&@3@33@1@@- —yhnethyl) 1-(3-methoxy-phenyl)-
(1S g,‘P%@P&&SG cet cd?‘ﬂ %anlfzgr gfeﬁayﬁ% 3-di hydro-I Hindo

11rret1hmanyﬂzi( ﬁe@l@ﬂn@f&%ﬁ&iﬂaﬁl ﬂﬂgaﬁa@ﬁﬁfaﬁ%ok?hc acid (4-
aci d net hyl - 1- phenyl - et hyl)

(1§112'Ra-b@ZE’Béﬁ ybathephenyl - 4- (pi peri di ne-1 - car bonyl

11 H' et{—b%h?or n%l%/eﬁlgﬁtf—ﬁ-éﬁe@%&){ﬁélgg pﬂ)%%ﬁﬁcf %}lﬂsp

aci dvbenz

(1$y218§)ro§a1ﬁébaﬂﬁkﬁmaﬁtﬂlwﬂnzﬂyfmmﬁl—ﬁ:ﬁ{d2 3-di hydro-1Hin
dol - -3, 4 pl@;fldl ne-

11§e%‘ﬁ’§?F’}Yl'J? bﬂemmﬂaﬂ@%ﬂ@ﬁld’]%ﬁhdﬂ
(i%& 58 @B‘% Acg}’ﬁ‘leml@%ie]ﬁ?/r"bmﬁ’e)ﬁlﬁthﬁ e et hyl ) - 1-

Ilpih éﬂw(}My&ﬂybprwhame}ﬂmnbbmbnmna]cyhhethyl] 1 (3 4-dichlorophenyl)-

3 S5 g o s i D el B ny | - pheny! ) - 4- hy

llgr CNCXI F?L’-Q@l"—Fl@ibfb 15en‘éﬁzl]ﬁﬁéﬁﬂfﬂcarbamoyi]—2~pheny1—cyclopropylmethyi}-4-
- phenyl -cycl opr opanécar boxylic a

bemllywlfpemmn drsilHexalarhige; '
11%1 ?ﬂ—iﬁ){% %ﬁénzg gﬁ%{csg&‘:ﬂg}r -%S@ 4. (%L:Elbropﬂexlf}x -g;}?cltl)p@bpquethyl}-tl_
rretﬁmehjhﬁ @hﬁﬂ;{lﬁ):yﬁu@ﬁd@panecar boxylic acid

| - mathl am de;  12a.

11§ hepyl-4=( t?m&ﬁ!ilﬁmﬂﬁﬂm@ﬁy@hemmp?wlrﬂwﬂ%hy|)

L ArBREAROLRRRIN hig 1 FusbaRLIPaNRAThAsY! o acid
11(8152, @%ﬁmﬁmmylmmé@hbgﬂ@ﬁahdphmﬂﬂmtﬂylo-ﬂk@et—ﬁﬂh}nﬁ)phenyl)-

1 SEkp %ﬁ&%%? ‘Ibg‘lﬁ DEREpehy-guidg:

110e - carbamoyl)-2-phenyl-cycl Imethyll-4-phenyl-
12{2%HR) 2- [4 (Ace yI met hyl - amyn)o)p mB'h‘S%‘i/OPIB%erG 3.1 pheny

- 1-pipersiiiil}-tatbametdcid methyl ester;

12@9 f@ y{ig) Wﬁﬁ@éﬁ a ”3 5 ar i—éé]ﬁ 4—d1ca:hclorophenyl)-cyclopropylmethyl} -4 |

hef)=pip éxﬂhﬁ%qe;ﬂybmﬂmﬂﬁ%ﬁ mPéhpE&stat n- 1-yl met hyl ) - 1-
4- chloro phenyl) cyclopropanecarboxyllc aci d
25}6 niz{3.-4-TietHguo-phepd-2-#93.3-dimethyl-ureido)-4-phenyl-piperidin-1-ylmethyl]-

(1%3%1%% (lfpa% aﬂ?ﬁ%’ﬁ!’ F&B'be%y?f&qﬂl%ﬁ@ | Hindol -3-yl -3
1224- bphmybﬂ#[&r(y 3}dmmtliw1nremﬂla%pmiybmlenmnalgymethyl]-

(1 SBlpropaplesgugol aoFsprosPrAL B8 h IR o1 H 1 ndo

1i3 32 yi cﬁAﬂ B&:ﬁﬁé '4£OBH%§ yilpi éﬁdm 215311) sthyl}-1-(3.4-dichlorophenyl)-
ch or phenyl - cycl opr opanecar boxyl i cp
ac i @ch@rqp;heq@dq@'lhc amidé—ﬂuom}‘aenzyl}methyl amide;

14 T Aottt SaiRarr e o B oS bt

aci eycrpkdhahedaibdXyan ytid g Tbro-BEAzH methyl-amide;
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19a.
wolisos/iesss [ 4- (Acetyl - met hyl - ami no) - 4- phenyl - pigeaimhiods 000538
-1-ylnmethyl]-1-(3, 4-di fl uoro-
phenyl ) - cycl opr opanecar boxylic 3kid '
met hyl - ([ S] - 1- phenyl - et hyI )-am de; 30 20a.

]](iS S gﬁ-gzﬁ.[: %ﬁ%}ixicy %«lﬁﬁg H&#ﬂf&p@z@l 13—) lgalelayy?]r P-d EI- diicrl]lilc(o)rophenyl)—

met TopadecArbdiclid i o) e §l rboxylic
aci SWbrrlthphyl (L9] - ff phenﬁjﬁﬁ%t&h [ ) g%ﬁggm Y

13605 froa8H am@wmgwkp stl-ma?@xl)-é +(3,4-dimethylphenyl)-

1S, dip: | - yhneth
1) >3 r e ARSI ARA o o BAS PR e, Yot Y
107. fZ—L%Aostp}anmd-}-phmyﬂ)ioipeaﬂthwyhﬁaﬁyl) 1-(3,4~dichlorophen cay)-

(1Sf2f%92 IL‘T Acet%ﬁm[?@vﬁl%%rn%g% phg%/ql1 egl gg:rld
1“%825%;22 :1 acetyl splﬁo 35 di ﬂlﬁtﬁgz}l{éﬁmnoé%}%egylx}l-s

4' oyE mpanwexbﬂm;q acrrbﬁmt}roélbenzyl)—methyl-amde

I?Qe;}]y{' %ée%g@%@ A a box it Cg%ﬁg%gyl) -1-(3-flucrophenyl)-

(15 cgfabpﬁ)phﬂecﬁl‘lm@ﬁﬁciﬁ ~ﬂ1ﬂ$xb%ﬁ@ﬁ}ﬂdéﬂiy1—%?d&}’ ) - 4- hyd
[ OXY- endm | - yhnet hyl
198, ey} Dihiomopficspaneldatisaly piperidioiylmethyl)-cyclopropanecarboxylic

gisf %ﬁgdﬁ 1%%%'[ EQSM &g;lpodel?gfg 3-di hydro-| Hindo

1B13- Iy@@%m@bﬁﬁnymzr{e-dceWYJS-ﬂli&o—splro[z 3-dihydro-1H-indol-3-y1-3,4'-
met hyl | - 1- phenyl - c ropanecar boxylic acid

(. DY REBHHeD D 1o RS o e bora e 20 tacthyl-naphthalon-1-ylmethyl-
(18&@1 .2-[4- (Acetyl - met hyl - am no) - 4- phenyl - pi peridin

-1 -yl met’hyl ] -1- (4-chl or o-
1§ﬁe][1|yﬂ3)4»59{g1ﬂarpp1rm§l}ée(ﬂfbmﬂamm+pﬁenyl-p1pendm— -yimethyl)-

4 [ 0-benz

(15 eupbSpRitab C%‘¥mﬁfg‘n]8ﬂéqﬂt§%f%1§1%?thmdFaHu nd
08k s8it therdd?, w8k 8s a haxmaceutlcally acceptab

bi cycl o[ 3. 2. 1]octane 8 -yl)]-1-(4- chlorophenyl) cyclo
propanecarboxyllc acid (4- 15

I‘E fgoé‘%flb%%’(@/ b?& ééﬂboﬁgg ﬁ?%fg}‘ﬁk{j o thy %ﬂrq;pgpﬁ?, |i§ 2gy one of the

f¢owing @bapphaizy | ) cycl opr opanecar boxyl ic acid
%4 fluoro- benzyl | -am de; 29
s(éﬁ’a%Ri*Zt J%E@Efti%lm@ p@pzl-@psnﬁgmdlrmmmlhw 4glighlorgphenyl)-

(4 CEMB?ME eér%?/ﬁ% cycal opr%%%neca E)oxyq fc acid

264- f(lSJ,@RBB—Z’E{é{(Aybt)d-mBﬂ)lyyhmﬁm)diephe&m-ﬁﬁmdm— -yimethyl}-1-(3,4-

1S 2- cetl5f| rospi rql 2, 3-di hydro-1 Hindo
( Izl%roglgenlgﬁ oB;oH%nchr KY. cl:acg benzyl—ine%il -amid e,l

3&et 31/ bR 2([4-&%9!%52?1& Bk h qtpﬁﬁglpsﬂg}gs;ﬂf ﬁ@@&h&l-yi-methyl] 1-

aci | uoro

S, 23 41d1@bdomphwb)-qo'hbmdp)m®a@ubxghe ngitl banAybiompetyl-dirtds; |

)Ehc ?n&?%g#;‘ bc[g (ﬁ%%% "gﬁ]g‘ﬂ?é%? %ﬁ&/ﬁhgd%]i%mdd -3-yl-3,4"-piperidine-1'-yl-

(4- ﬁxhamylpit(e Ilzddbﬁloxﬂi@h =L Ropaec hc acid benzyl-methyl-amide;
(ISZE [1 acetyl - Iuor03|ro[2 ydroIH-lndo :
5p. 3 {;,q B)- ?r 1 Fﬁcg;gkmoﬁ% {dihyglro- IH indol-3 —yl 3 ,4-piperidine-1'-yl-methyl}-1-

met 23’ l41di Pﬂé@g@@@%@%&}%ﬁ% 2BBORGR! DRI SGenyl-cthyl) amide;

aci
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30

am de; 33a. (1

wo 286801843, 4- Di f | uor o- phenyl) - 2-[ 4- phenyl - 4- ( picyasKi4/000538
ne-1| -carbonyl) - pi peridin-1- .
yhnet hyl ] - cycl opr opanecar boxyl i3@ aci d - net hyl - am de;
30 34a.

é‘]l 85@1{%% [[f‘ g(z‘egtﬁt i ﬂuorofsll)#o(]l_ﬁ% dciﬁycsro[ %I—mdoi ?%ﬁjg% -plpen%ne- 1.yl-

bi cwedigfiB143, 3] daei GHaphed: ﬁ%gbioxicﬂaﬁecér%x@h@&ﬁ@ﬂﬁﬂiﬁk@ﬂil~pheny1—
ycIo&wppanecarboxyllc

f | ustylpangdsi| ) - met hyl - ami de; WD 2005/ 016884

/
F SRR RO - iR penidipe 1 sarbom piperidinel plpagiooT
3 cyélaﬁoﬁaneﬂarhexylfh it benzyllmethyl-amide;
3, 4-f 1 uor.ophenyl)) clopropanecarbox

Shoi QIGARF z&wwwpl;o% OV L ——
S 2Bl B CObREARAE R id A @HEmYL mu RiRtl o 1

gl ﬁéISJ?/R}Q@ﬂWMGﬂmEI@P@IX@‘hﬂeylmﬂﬂl) -1-phenyl-

benz

t h
(T S DSbeecaBRIR et rvmyrmetylsmmifen 11 et hyl )1 -
10§ frSbRNb 8 RTRMD )3~ uﬁmsio%’ét@ﬂé}ﬂﬁﬁﬁﬁ-h%ﬁdx? Afdriltin-1-yimethyl]-

benzyl - net hyl - am de

( 1S]13Rpugd- CEY131€@C€6139¢8351W11@ reid pennil-methydiamids; o- | f - i ndo

115 U SRS B Ragra el ket o 4 piperidine 191
et mdhs(i]- S%h&nﬁ&?%bm@hﬁﬁéhﬂ)oxﬂﬁﬁb 8hd BeizyBiRthyl-amide;

§ﬁe ﬁl,ﬂi%) aéﬁ&ﬁewlqmyoﬁevhﬁm-prpm(@nnl HiresHsd)l- bfrehiprorphenyl)-

ot Ih ‘Fﬂ’ﬁ‘l% enymﬁﬁﬁ%ﬁl&m‘eﬂ‘ﬂﬁmm(ﬁs 2R)- (1S, 2R)-

13a( §1S12R)-0H{H-tderplphionyl)-24 4 iphepyieh(Pipetidip- bembdaylppipetdin-1-

ar bony

p. pa&scmwpmmrbewcow%%wmwnad@ 2ci d

R 2 R By Aoy foedin, vimetiy 1 (4 otloro-

-1- gohmg{l)ayyqlopre}(@,edarboxyhc acid benzyl—methyl—amade

185 Wﬁf\fgeé%%ﬁé YEL0 %’gm}’ ity ¥4 Shtoro-pheny)-

(15,0%8): rbpﬁii&ﬁﬁbbxﬁldéh@b&ﬁyi méth(yplaﬂmld di ne- | - car bony|

Ferldln [ -yl meth - cyclo opanecarboxyllc acj d
1 (DS 8RS 2 e SR diArera - ol el 3.4 pipetidine. I-y1-methyl]-1-

( l S, é&%fo}%%@ngy- g"él?}g?rﬁﬁ{@éﬁ)ogyﬁc acﬁ)i}ﬁ%f éeéx?i ﬂ'ﬁﬁeg' ne

WSan}ﬂyR)-ZgY@Ca@I-ﬁﬁﬁit@ﬁﬁlﬂﬁb[Q)%Lﬂﬂ@dﬂﬁH*lmi(ﬂ- -yl-3,4"-piperidine-1'-yl-
r n m

(s 2@6@104 e@aoymé%@rﬁﬁ%ﬂc APt ecafﬁﬁgylg%@qlﬂ henzylethy}-mide;

12% gfsu 6R)-9r@- OB ¥drio- &%sﬁén%@ @g%ﬁaﬁﬁwee&m 932l difiuoro-pheny)-

- benzyl”) - net hy

- (15 c&ﬂbp@p@ﬂec.éﬂmb{yllamnﬂlmeﬂ}yﬁ-lﬁbpilbnymeﬂwﬁ}édmﬂei yI met hy

B RS B B DRGSR IRBE LSS it

phenyl)-cyclopropanecarboxylic acid methyl-([S]-1-phenyl-ethyl)-amide;

20a. (18,2R)-2-[1-acetyl-5-fluorospirof2,3-dihydro-1H-indol-3-yl-3,4"piperidine-1'-yl-
methyl}-1-(3,4-difluorophenyl)-cyclopropanecarboxylic acid methyl-([S]-1-phenyl-
ethyl) amide;
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46a.
wb2GsAssk - (4- Chl or o- phenyl ) - 2- [ 4- phenyl - 4- (pi pRAFk2084/000538
-1 -carbonyl) - pi peridin-|-
yl met hyl ] - cycl opr opanecar boxyl i3 aci d
(2-chl oro-benzyl ) -net hyl -am de; 47a.

i%s(@li)? ‘f A%A%Zalﬁlﬂf)% e}éyl—plp n(%}l 1-y1%ré%3ﬂ) 1 %Il eyrl~I din

pheﬁﬁl?ﬁrg}y%igﬁml ) met h (1oEeb SR fmethyl-amide;
Z
Zé& s‘(:ﬁ:é} R)o2{4( %%/féf&vm@ I}im@moaﬁmhenﬂzmermm eifteettiil]i inpleenyl-

Le?ﬁ%%?ﬁ?&?f&hﬁ rop @“ cyc l}paﬁg gﬂboXyllc

23] @S(,m)e:m[bacﬂmnwyﬂop muwnm IHﬁhdiﬂrfi Y3, 2084 H8 84yl -methyl]-1-
PCT/ DK2 04/ 000538

(I SPEwy-ovqloprppensey owémd Unitesy-Depmibripetiyl-praidedi n-
24a. ytl@i‘iﬁ)yi I&é@t‘ﬂlgrbggﬁﬂuormﬁmthcyl ghe%yl)-4~hydmxy~p1pendm- -ylmethyl]-

phenyl) -'cycl opropanecar boxyl |
( 2 b@hm&wmpmp)mmuwhamﬂ &4-flE0@-benzyl)-methyl-amide;

1@@%&1 = e%@té’ P Br 3 il e TP R0y S S5 B b atidhne-1-yi-

h 1 é § ; )
g?e?ﬁfh%ﬁ]gb‘g eﬁiz?;-@? Bﬁi@ﬁ?{&@%&%ﬂl@&ﬁcﬂﬁ ﬂuoro -benzyl)-methyl-amide;
2 eAsatdrmaby ﬁﬁ@ﬁ}ﬂ Rhepﬂmlpﬂﬂmlwhmthhﬂﬂ)-@ichlom

(3 I d
(o %19 %ﬁh%%‘%wﬁ Soi (L TRBBES Ay o
Z?aﬁg(le%:R)JZ—[Ba&tﬂ-S;ﬂg?{mhﬁdl b Iy 3-ditgrdtod1 mheduts, A g rizper i d
e mﬁ?ﬁa ?c%p@aﬁa@pzmeaémmnh@nﬂbpylopropmecmboxync acid (&
I de; 53
(I S 2R) 2 4” Acé?y@%ﬂ%t h;llm- a?n no) le4- phenyl - pi peridin
284 - (AISAR)HA(4-AketyB44phetl-piperidin-1-ylmethyl)-1-(4-chloro-phenyl)-

dlC%%? %Peq%§@W§Xﬁ%§ﬁvﬁgﬁﬁ$§§rbo yI| §£gw
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11pa. p(dSl,ZR)FEB(4—Acgﬂyiaﬁﬁhdﬂ»yﬂ-ﬂheﬂyl-pip eridin-1-ylmethyl}-1-(3-methoxy-phenyl)-
cyclopropanecarboxylic acid benzyl-methyl-amide;

111a. (1S,2R)-1 :Phényl;Z-(4-pheny1—4~ureido-—pip endin-1-yimethyl)-
cyclopropanecarboxylic acid (4-fluoro-benzyl)-methyl-amide;

i-n(!
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(3 4 di chl or ophenyl ) - cycl opr opanecar boxylic acid

00¥breksy- Phenyl -et hyl ) am de; : =
19b 2- J’[4 (Acet yl - met hyl - am no) - 4- phenyl - pi per iPé';TrI}I-)I?-GS(/MmOOBSS

| met hyl ]-1-(3, 4-di fl uoro-phenyl38 20
cyclopropanecarboxyllc acid

1723, s AR A8 i Bprmbitosl 3 Gyt ot st dcriferr oyl simetpyl)-

pl REID oﬁﬁieéarbb( HEBMB’ lbkayl-methyl-amide;
,4-diTluorop hené‘_ -cycl opr opanecar boxyl i ¢ aci d

|@$ 2Rt fivemp2- ﬁyﬂn)‘:ﬂlarfﬂmdo)-ﬁl-phenyl-pzpendm— -ylmethyi]-

38b§§%y acet éo’%élfclalé%eé ro 2 3= di. E&fro IH-| ndol - 3-

m@f@ﬁtﬂ'ﬁ)yz ?:rs Vg EhigT- Qﬂf)@@fyltgip%n&ﬁkldymmhyl] -1-(3,4-
nmet hyl - (1- phenpyl -et hyl ) am
40b W@Omew%ﬁvma@ﬁ@ﬁ:ﬁmbnzﬂmq@%bwl -wefhyl-paidedi ne-

1hs£ ?gg% t yg é? E@- lugrolﬁéﬂzgﬁtrgé(t{l}f -carbamoyl}-2-phenyl-

Efn); Ehy¢leprmpAﬁhEﬂgM};§/;ﬁIyﬁyli?npe:]rg&n4-yl)hg};alanude eridin-j-yl
iGN e e bl Poy o Bserrmuiy | o
aci gydIBhioY Infeﬁlywl@-'ﬂ)ﬂen f?ﬁéﬂdlﬁ‘ﬂl)qﬁoxalﬁﬂld

2- (4- Acety amno 4-phen pl peridin-1-ylnethyl)-1-(3,
Hﬂidl (dﬁl.?&)dpl’imyl J-(4-3thayrchd fonyleanec driboryiHpiperatin-d -ylmethyl)-

ggng 10@0{;??{?’6&@'@@9{%@0&11 (B—I}l%.o cl)begéyr}}/m?ethypm%lengb
1msa 4(15@@1);@{4101\41@@;&11@&1&0& mﬁm@h}nﬁ-ﬁfaﬂnﬁi%&hwhe@ 4-

e c opro anecar boxyl ic acid

yeleptephccarhorslic Wil dpogylongbpamide;

@%r @%4@%?@3 Aot et macarengemsy g PR gS)pgpyimethy -

hyl ]4=pheﬁ}'ﬂ p‘ipéﬂd@imh pphx@am%]a am@)tc%ﬂ@@éﬂ&@necar boxylic
phenyl - et

156 1 SER- Grerbiznd bt o e G chagopPb R - pi pe

[JI: Sh?ﬁe%rp?}eny }fl){ g}l elé?’%ﬁ %?edc"}%ﬁ c} y baémlgcacﬁi mothyl ester;

12 s Qm-lpﬁéqﬁﬁciﬁrbyﬁh)snﬂmdg—ﬁﬁi—ﬂiﬁtﬁhyl UIGIdO} -4-phenyl-piperidin-1-
i IR T L

183 A(ISIMIIB%MM yA)3,8 a&&g@@ﬂg@gﬁﬂ%ﬁ L hiped@hd -yimethyl]-

met h

| - et Ryl
1- (sydowppzm gm&wo)&@»ﬂmrph@nyl) -etliyiapade;di ne- | - ca

1230 P A e e R RS 1 ©
2- [&@I@&pﬂmﬁ)—%&ﬂ@;ﬁlﬂfﬁlﬁcﬁﬂ{ ﬁc mlmgﬂﬂaoﬂo%dnﬁﬂwme&ﬂimde

rreth

di ne- |
'1%@‘« él(igrggﬁ;?& o m@ryévésl}pr@pﬁﬂﬂd@ 4-

m

iy 4@%"%@@%’?@%&%% gie 284 Br B metiogpides
1953. - QB PR) Bl 4R21A ydryilertulieyd ﬁ-ﬂmwmnmpmadmb@mthﬂ} 1- (3 4-

e FisBeroisa)2ke P ppap et DE A Jee Bty i s

e -
R e 09 Sl Yffetyipheay)

40b cyadepropsgparbentiic @Bh(4-Budro-BHiyl)-erthyl-68hde; 77b

U SO0 KIS Bl SOTRE L@, MDA 205 Ol Gopteny

t heep@lbpropatebarBsxylic acid (4-fluoro-benzyl)-methyl-amide;
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phar maceut i cal | y acceptable salt. 20 O hei aspects of

“}é]e Lhvention relate to a conpound of the invention

293P | which is the (1R 2R) -isoner (i.eCHpK2004/000538
contrast to formula I A which iszghe (IS, 2R)-isoner).
O her aspects of the invention relate to a conmpound
of the invention of formula | which is the

1288, $553,2Rs A cetylasning -pheny Fpiptridio- i preityd)- 1-68-ohibmiphenyl)-
is t R).=] . Qt ts of..th
g e e

129ml S 1) -MU-BR etytamibbel- PSipeli&aney: 'g;l?)-—%ig%rf%g?lsophenyl)—

contrast to formula A which is the (1S, 2R)-

The §eleppmanseatheryiorid (SHuemnprnzyanathylamids; t he

foothes i | on., . v '
phar ?ﬁgg 2&) -i(i f:(gi tilb?/lég%\é eggﬁ é'Z _@éﬁe@ ?i—%ﬁ%&éﬁﬁl@@fhﬁf fpl' ude
pharsyebppheakrbezgipiad hetedindphthaeh 1 Fyometl-tuide;

B8, PR S L A iR aen i) 3 Al ol B SO Sy cho L B ol 3-
i | ' -3 ' i i . o ;
oy GO PR 1 BT R RSBl tic 38 PR phthalon-1-

of Sdmetbl-amidepr gani ¢ aci ds i ncl ude hydrochlori c,

r 1 G, roi odi.c hosphoric,. sulfuric, ...
1348 S 20T ARl B AR i ing™ it Blpegidtin-1-yimethy1)-
sui togbloprophgRaibe:ed sisd hRelyidapkiRilh ¢ .viRe@yl gmide;
tricloroacetic, trjfluoroacetic, ugroplonlc, benzoi c,
gk fescofosueh pea phamaesuticaljy peaspiable sattaconi c,
| actic, nethanesulfonic, nmleic, malic, mal onic,
mandel i ¢, oxalic, picric, pyruvic, salicylic,
Isdoxthariembodietenars fosmilh b€ coraphaidds bhyf O of; :

B 1P G-y B hiicoL ST e i ey 1-(3.4-

Coor b v ;S . -
iﬁ‘?ﬁﬂé&é’? A0 cloprdplgtarbofie abimBn ATLAABELA) amide;

ci 246 -acetyé Splydrbspire [ 213 dliliydrexd Heisdola® ylb-pipsridihe 1 8yl-methyl]-1-
SRR TP 5ol R A ) i
1B pt-@le /1 n@i @ iAo Y-pREBA Riferat ﬂyﬁﬁ&hﬁqgtm%@hjmeréyphenyl)-

i nclude the pharmaceuticall accefnt able salts |1 st

i n cycloppamgeaberylic iy neiyd-(1-phersh-cthyD-ansidepor at ed

24N 1€ C . f | .salt.s .,
R S R SR BT R LR o s VR AP S g metny -
and34hdi flhdrispheny Bxs0lopRspadécasdoyRlic den &ﬁﬁﬂh}ﬂl(bgi_héﬁﬁféthyl) amide;
i um ?al ts in¢lude ammoni um net hgl -, . di et hyl -,
BB L 471 GaoRgaPITo g iRyt Hodol 41y Ay piperidine- 17yl tmethyl}-1-(4
n- Co : - 20 . T
ot o i ineeh BRI ol phgnybsetd amide
4. lp(%#—ﬁaﬁhmphm!yl}eﬁeEﬁeﬁtapl—é{pipedd?mddLmHmnyk)qﬁpm&iﬂ-& ~ylmethyll-
t hecyc ggo%taz?ezsc’e&rb\g%fﬁchactig I%ethyl-(l-phenylwethyl)-amide;
41b.2-{4-(Acetyl-methyl-amino)-4-phenyl-piperidin-1-ylmethyl]-1-(3,4-dichlorophenyl)-

cyclopropanecarboxylic acid methyl-(1-phenyl-ethyl}-amide;

58b. 2-(4-Acetylamino-4-phenyl-piperidin-1-ylmethyl}-1-(3,4-dichlorophenyl)-

cyclopropanecarboxylic acid benzyl-methyl-amide -(1-phenyl-ethyl) amide
62b. 18,2R)-2-(4-Acetylamino-4-phenyl-piperidin-1-yimethyl)-1-(3,4-dichlorophenyl)-
cyclopropanecarboxylic acid methyl-(1-phenyl-ethyl)-amide;
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present conpounds, are able to form 25 Further t he
whiRAYAds of this invention may exist in unso, #?50041000538
as well as in solvated forns with pharnaceutlc
accept abl e sol vents such as wa#er, ethanol and the
like. In general, the solvated forns are consi dered
I | vat ed f or for t he . purpaoses

65 R Pevimetahatge ) b e B s b A gEiorophonyT)-
Pr OglfcigRoinet 60-R)iE SR ARARA Y Sy1- M 15 @ik

adn1n|strat|on urider go chem cal conver3|on by
64t %macﬁylmpmé%édﬁmdeﬁ men@dé’eyﬂr-hg'—pipendme—l'—yi~methy1] 1-(3,4-

h | t h
il R R S S S e RO Rt
O o e op o o 115 et 1
PCT3pkdubloraivsgl-<ydoprepnscabprylicasid meihyh-Eldpleonbetii amide;

f
o8, LRSS LR SO O RIS Bt 1-ymey

der¢ycktpmme&rbmqeﬁ@bidhﬁﬁhylt(orpmﬁﬂrmhﬁ) -amitie; " Desi gn
of Prodrugs H _Bundgaard, .El sevier, 1985,
b A DB OB Y dste Ho BUoleR Mo B e | i mnethyl}-1-

pr egen ﬁ%?&}?%gﬁﬁwah %&%Bﬁ%&éﬁk’?&&gﬂ@ Sl Bethyl) amide;

are 3 recept

T'ﬂnt h@@fﬂiM&lphtm) W—@htl}y?éf(pmeﬁdhleﬂdcm‘go@ﬂ}plperg@nﬂ KyBnethyl]-
or es a (0) (0] ess an
0 cPeatmaen S R et -rhe B ey RS o4 by ¢ he

of@édll%a;@!@ﬁ GidHORM, PR RTRESlyHceptibldsdir t her

obj ective of the present |nvent|on is to provide
compounds, including salts thereof, with such

i t.les . whi.ch have ane o [ of he foll ow.n .
WA Ml i sl RSP ARG it ol R of 5o, 6, 190,
264, 3i8b) 40by 4 851G 8b| 620 @Rh,addb| 651 6(75% €% tvlichIis M (8%,2R)-isomer, i.e.
conpounds 15 Pharmaceuti cal use ment i oned above

hyvigeg @@nﬂ&é@ﬁﬁtrs c@fﬁglﬁ@omn%seﬂ:tq% navf@muke Lheor 3t talt thereof, such as a
ﬁﬁ%?%gﬁﬁ g&m’ gt hus be useful for treatment in
FSorder of sease wherein the NK3 receptor is
|an|cated 20 Conpounds of the invention and t he
alt thereo he applicable for treatne
PORAR PO Re FeIrEROn FIT (G R ROTBERIES e A of formuia I which s

ﬂiél (§R!2@k§f1%méilf{?é QA ShRFst BTSAAIN 1A RAGEL RIRN(1S,B)S658S).
pai n; convul sions, cough, asthma, airway -

hyperrespon3|veness m crovascul ar hypersensitivity,

OBRE T ot M nf rfdh &9 8o PBad Py HOREL Foplp | which i
iRl (@S RERivhRr RO SdnRSkESo ForefilETA Fhicheas SI¥R(1SRRPMiRSTHR.
25 extravasation. In a preferred enbodi nent, the

conpounds of the invention and the salt:

Other aspects of the invention relate to a compound of the invention of formula I which is

the (1R,2S)-isomer (i.e. in contrast to formula IA which is the (1S,2R)-isomer).

The present invention also comprses salts of the compounds of the invention, fypically,
pharmacentically acceptable salts. Such salts include pharmaceutical acceptable acid
addition salts, pharmaceufically acceptable metal salts, ammonium and alkylated
ammonium salts. Acid addition salis include salts of inorganic acids as well as organic

acids.
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t hereof can be used as an antipsychotic. Thus, a
Wwolih M‘@§§4°f the invention nmay be useful for tlil,%,r K2004/000538
treatnment of a disease or disorder in the centra
nervous system 30 In further egbodinents, the
compound of the invention or salt thereof may also
have sone NK1 and/or NK2 activity in addition to the
NK3 activity as described herein. Accordingly, the

n ; e.] ion;a e | .he f.m P
SREBRCSE S sh UL RS TRQY® ngBob oo hEE gy fRke, ydroiodic,
pRGEHhBK2, GO HE) @oiEEnicAditi nedidsdindgheliey ent i on, of
di seases where the NKI receptor and/or the NK2
receptor is inplicated, especially enesis,

FABRHRS UroRitHle dRnRT ¥eidd SobudeWohRR BSRE HichidB8eetic trifluoroacetic,

invention relates to a conpound of "the Tnvention of

peepiiergc,t bevzeiof cinpamids disie, fsnaigwglyedioe ithconid) dagicg sesihanesulfonic,
.phar naceut i cal

i nvention also.relates to a -
Ao 1P PG PERIG o SRl otiRHS BTV e SRty fpinic, mothame

 s@iforflc, Sl anedulBhROfartahe] Bcdtbie] FRAGH! bisdbhYleAS 6ARYAL cfhanedisulfonic,

carrier or a diluent. The conmposition may conprise

gHispnisn eitragonic espartio drogent palaitics FINA.lycoliespaitiaehenzoic, glutamic,

' [ - nt 4 on 0 relates.to_use
gt ROBIPLEREOs, BT SOPOIRE R, Bah B o5 e o
hhlotheppBiEna] ifem eadmyie rBbloastRsphyline tdnd fhe cidtdTamEthef examples of

di sease or disorder, wherein an NK receptor .
p Bical | aqcaptpliet RATEHFEC a R NREZEC 35t agshiiemyosalist include the

) St Bl ‘ . . y ‘.
5 %e eﬁg%ﬁmﬁegag}em?% rrui aq“fl Idescrl (k?eag 92?’8%‘2.’ ?E Ifr%mcmlmmEed
hpeit bewdfaendehe present invention relates to use of a
conpound of the invention or a salt thereof for the
preparation of a medicament for the treatnment of any
BRbmbe AnfRAI8Ss inkRidk GRkigkh, REdif] Poﬂa&?ﬁﬁ,%ﬁ@wsium sali and the like.
psychotic disorders, in particular schizophrenia. 20
In one aspect, the present invention relates to use
f a,compound of the jnvention or.a salt . thereof .
ERPERIh et AhPopiee ol pRVERE) AR AR Andadn Ao, metiyl
disthie) tridnb@yl-N\eaiill, Oy abse el aiRthyl-0 ﬁlsﬁt?dlf s@c-bntﬁl-, tert-butyl-,
0 t he

conpound of the invention or a salt there for

t Aapganige withaed hedkat for the treatnent or

prevention of depression or anxiety. 25 The invention

also relates to use of a conpound of the invention or
Mssaltiéndet @ phimizosuticRleaccpptebirazid adlitidn suligetd drnediates, which the
for the tre tmen% or prevention of Parkinson's
PW%%E?PO%‘%!FF@@, le P f¥™-nvention also relates to use

of a conpound of the invention or a salt thereof for

the preparation of a nedicanent for the treatnment or

Fortbere the oompdunde of dhis iioveption may exist in unsolvated as well as in solvated

forms with pharmaceutically acceptable solvents such as water, ethanol and the like. In
general, the solvated forms are considered equivalent to the unsolvated forms for the

purposes of this invention.

" The invention also encompasses prodrugs of the present compounds, which on
administration undergo chemical conversion by metabolic processes before becoming
pharmacologically active substances. In general, such prodrugs will be functional

derivatives of the compounds of the general formula (), which are readily convertible in
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30 A further aspect of the invention relates to a
wggh % Qr the treatment or prevention of PCT/DK2064/000538
I'zophreni a, psychotic disorders, depression,
anxi ety, Parkinson's disease, p@n, convulsions,
cough, asthma, airway hyperresponsiveness,

R o BT LS5 B
BB SRS Qe ’El\éQ o Q%b@ég% ggrde/ &gﬁ'ﬁgﬁsfo% Sxample, in
I ectr ol yt asi s,

|nbalances I'n water and OmMeos

"Desige of Erodomsbred. Hermﬁgmw.Ekﬁwanaﬁailon in a
l'iving ani mal body, including a human, conpri sing
adm nistering to a subject in need thereof a
THeehARELH hiBa bhdbn@lbR8 hbive ASRbEHtef Re £RERE UAEpGndt.he
invention or a pharmaceutically acceptable aC|d
addition salt thereof In general the invention also

| &4 f f .the..inven or a .
Is'hgl thﬁﬁ)er eoﬁxl &ﬁgmghsgﬁ %?[g%@%it% :}otﬁ 6‘%‘@“&%&” h{eCcepigr antagomists
fmvmgwmmmwmchnguﬁ]ﬁmpéf 3 p®S6r less, typically of 1 uM or less, and

di se dlsorders The conpounds. of the jnvention

Proferabiy) ot 200 aMber ! CFfn §-Sn 85 e hyche methog descaibed in Example 20.
conmbi nation with pharmaceutically acceptable carriers

or excipients, in either single or 10 nultiple
Pdﬁ&ﬁsrdﬁhﬁh@hﬁﬂm&me&ﬁdhﬁmmhnnpGS@bhﬂBSmapﬁﬁﬁ@hn@u&@gsﬂm

nyenti,on .nma rmul ated with ph rnaceutlcal
%%fjp h&&Pﬂ"éF whigh Tve gan prmges qr%éﬁlq 0 HEARFRS which arc
lﬂsﬁﬁwd. s;@ﬂibiﬁ’c? NhStaBele Bt a8 bioavR1AARY 3 g%gd% {n!ibr art

conventional "t echni ques such as those sed
cpappwgison: The Science and Practice of Pharmacy, 19
Edition, Gennaro, Ed., Mack Publishing Co., Easton,
PA, 1995. 15 The pharnaceutical conpositions may be
Phpemiatdéudithi wsef or nul at ed for adm ni stration by any
sui tabl e route such as the oral, rectal, nasa

W?ﬁﬂ?&?‘} v ihe epmpeumes gﬁthﬁrgnm@@mareeh{@ recepior antagonists and may
e 'ﬂggﬁi?%c)r e.t:t ?Hlez{ + %td’lge%es\%ver el ﬂ(lo NK uraclzeﬁ)gt}or 1s implicated.

I ntraperi onea aren
subcut aneous, |ntranuscular |ntrathecal, i ntravenous

nd in u t he oral te 20 i ng ) )
C%’P&P ﬁﬁse%d tﬁth Pﬁm B%de %’ﬁﬁ?%@i‘%?%dﬂﬁly appg@a ¢ Erdyeatipent, including
peh@onliol lscil SRRAChi D Hsl il A ddrs, depidiibh f Paiinson’s disease,

of the subject to be treated, thé nature of t
péinn di aobpwlsions,beceugbat edthang uhﬂﬂacbymanmngmammamt microvascular

e R -
h§pdrEnkios, imbalkineésSin v?dté%ﬁ%iedﬁ‘olﬁt@ hothSFBRAE ?schéiﬁ’iﬂ?@é&éma or plasma

and granul es. \Were appropriate, they can

eﬁ?@‘f?ﬁilm W teh predertadnesbedimhnt dhe semphunds oft ihng\gvmhon and the salt
r as to provide controlled
gégggp&?ﬁgag%%ﬁéggl%%redlent such as sustained or

prolonged rel ease according to nethods wel | known in
Tgﬁe art. 3o, Liquid dosage forns_for ora
Sridrfosmonpd ghiheiryanien Ty bejused %Fhﬂ%?agﬁ%m of a disease or disorder

1S HRREARAI MR vous system.

In further embodiments, the compound of the invention or salt thereof may also have some
NK1 and/or NK2 activity in addition to the NK3 activity as described herein. Accordingly,
“the compound of the invention and the salts thereof may also be useful for the treatment,
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syrups and elixirs. Pharmaceutical conpositions for
teral adm nistration include sterile aque an _
w5805/ 016884 PCT/ DK20041000538 45 aque‘c’ﬁ?‘g’?’Kz""(‘]1"""""-”8
i njectabl e solutions, dispersians, suspensions or
emul sions as well as sterile powders to be
tituted in sterile injectabl e solutions or

. recons ] -
-maf.l@ﬁ& BIYABLGH: | fr diserses avherse st NKj1naseptapland/or the NK2 receptor is
whSifdxgatd Vgslias being within the

slg%pe o%ép?ﬁéﬂ%%%ggéfﬁﬁpfe%@;?fon. tg O her suitable

adm ni stration forns include suppositories, sprays,

oi ptpents, cremes, gels, |jnhalants, dernal patches,
I%%@%I aspegh the pyentiim O s AmRsn{l ﬁgtbﬁH%Y e O §alith thereof for
uSOl¥RAsEdibfRentt he conpound of the invention 10

adm ni stered in an anmpunt of from about 0.001 to
about 100 ny/ kg body wei ght per day. Conveniently,

Q unds the invention are.admni.stered in a
ThEPreSTRRRAGR Byp el B e Reetioe Shpb ARt Foitasihe s compound
oo uivlentibn 8o It DreRRbf il AlfhriBeeufibaly Rbabtale bhied@Siluent. The
is wusually in the range of about 0.05 - 500 ng. 15 A
CqmpRSEEm repa porapReFayioge ohthereehodmmtoe! Prrawln 3 gesgribed herein.
0.001 to about 100 ng/ kg body wei ght per day, .
preferably from about 0.01 to about 50 ng/ kg body :
Thepghint frerentiay alsanelatootoaise pf @ tampethd ofahe abention®r @%3alt thereof, for -

to about 10 ng/ kg body wei ght per day adm njstered in
ths prensrationf @ I&%ﬁ%@@%@f f%&hp theaimentpfs ‘%ﬁ?é%f‘g@sd.m% wherem an NK

A - d - 2 .
reremé%glt aorI Eagrri n]# talr'%c?%%ﬂ tEe S ;5}935{5{&% Eiv%ggg)\é]tl anbll' the medicament
mgE nemptiscarnite afithoémbdriments jof firnmtzcatescibetlhereimat ur e

and severity of the condition treated and any
concom tant diseases to be treated and other factors

IeprE@r th prRaRenedftibh eslatbd ko di oflh E@mﬂ%\ﬁxdf &fﬂﬁ@ﬁhﬂéﬂtfgﬁ%r a salt

may conveniently be presented in unit” dosage form by
thegsoh Sudbkpremaration opsmerisgmenidor thedrepmeanh ef amtof the discases

il orotl o AR ISR EhieRFactl B p RS S BAly o)

may contain fromO0.01 to about 1000 ng, preferably

from about 0.05 to about 500 ng, and nore preferred,
Toy o5 AsRy e preseninyetign slite tyaisrgt 2 cpgpogr efikeinygntion or a salt
thicRld¥ Geatié! Rk Eﬁ%& | ;
I nt ran%scg1 %@g?gﬁéi@% I ré?gog%j{rfh?gr??s ;ﬂlffi on,
typically doses are in the order of about half the
adm.ni stratio The conpoun

d I d f I
PR o plSh relries 9K PAF CmRPYd o dbe TYeRtipn OFPégl%themf for

the pRsapdiof o2 A&t 200Rd RLA88t RETLVKRO04f 8QRR38n or anxiety.

The invention also relates to use of a compound of the invention or a salt thereof for the
preparation of a medicament for the treatment or prevention of Parkinson’s disease. Further,
the invention also relates to use of a compound of the invention or a salt thereof for the

preparation of a medicament for the treatiment or prevention of convulsions.

A further aspect of the invention relates to a method for the treatment or prevention of
schizophrenia, psychotic disorders, depression, anxiety, Parkinsonm’s disease, pain,
convulsions, cough, asthma, airway hyperresponsiveness, microvascular hypersensitivity,

bronchoconstriction, gut inflammation, inflammatory bowel disease, hyperiension,
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46 pharmaceutical |y acceptable salt thereof. One

' s an acid addition salt of a comnpou
vﬁg%ﬁﬁgﬁ?%Q utility of a free base. Wen a co n%gﬂgKgpmmmxm
the invention contains a free fppse such salts are

prepared in a conventional manner by treating a
sol ution or suspension of a free base of the

MRolantes i viter rnd clepEnlylediomsgeiasial IWH@% oadema or plasma extravasation,
Iﬂ%q{@%%ﬂa? 3{;{@)’ ]:&Cl@!ﬁgg ch%lBiai %&L}l A nt I G R Lc::uug 1:\([) a subject in need

exanples are nenti oned” above.” ra
thetpoinias timtpenticaloleffotibres aniduat cafimaowogpeind e the invention or a

Wpl Dvent léqlf‘é’ll 7 11 g{%g%]%{ﬁlégﬁ}él gﬁggﬁtsglﬁﬁ}pr@s L gfn W&q T 9 uegmvenhon also relates
B G8d
shou&%a%%th|tably bufferzg- negggggggﬁbéﬁ%ﬁ$ﬁ6g@falﬂmﬁcmnmﬂ

ibt e itrdatmention preventioh of thesedigeasesidisedtsni ¢ wi t h
sufficient saline or glucose. The aqueous sol utions
are particularly suitable for intravenous,

THRCHRBYHEIS| Athe BYERISh DR %b%lﬁﬂ&ebfﬁaﬁﬁﬁ@ﬁdxﬁ]%&d alone or in

adm nistration. The sterile aqueous nedia enpl.oyed

cqmbingtipn pathahpgmangatiqallylaecepyabls eardens @r cxfemmgis,qa@@her single or
AR o8 PPy b BB e e o

fonmﬂatbdi ofth ,phstm’a[cbir&aﬂg lae@pmbles&drﬁéﬁs R dBehty/@&Wellg any other known
aaﬁganlc sol vent s es of solid carriers are

fiys and ?ﬁ@m@ﬁa ﬂb%?co:f%ﬁeerm corxrafigeal keohpigues @ik as those

p [ t

R B ont T SO 23 FRactiBRE PRELE (STEPLG, Gonmaro, B
hﬁxﬁﬁbmhdnngCbgdks@mLEA4199ﬁs are syrup, peanut oil
olive oil, phosphe lipids, fatty acids, fatty acid
am nes, polyoxyethylene and water. Simlarly, the 20

Eﬁiphm%iac@ﬁucgl LRH ity ula?(ﬂ %clﬁBMlﬁféﬁhﬂlafb@(fof &hfidiGation by any
materi al known in the ar such as ™ glycer

spRhbe Tozie ach apthegirglcreetal, nasalf Ieldmu@y, wipteab 1m1nchng bukcal and

ﬁﬁﬁ%%%%1nlnglﬁﬁ% gharna %u%#&S%QDF OSItlﬁmgﬂ%gﬁﬁ?ﬂ@ﬂduﬁﬂg

sphautra o, mmusaqa@ pitakHe@alC afifavedicis ahe itth@BmiApiutey the oral route
adm nistered in a varle%¥ of dosﬁ%g_éforns sui tabl e
£

beme preferred- db ek eeanpersiated Bt thepr mutowill dgpend on the general
B 8 QAR oSO WERLADL 0 SRR et

eoaohive atgrafisntehodedne present invention suitable for

oral adm nistration maybe presented as discrete

units such as capsul es or tablets, each containing a

PRAGERLAIIAR &%H?oﬁ@ié% r 1 ddMGiniAGlibeY fichiag %@Jﬁ’dﬁ ﬁﬂfﬂns such as

whi ch ncl ude sui tabl e excipirent. Furt

Cﬁw@ﬂ@rfab])é ,G@gmﬁapiﬂaﬂbmxges,mm@trsmd gmgaldsemnretappropnate they
er..or nul es | ut i

b bR d MU ok 58 At s ekt B8y iy fprgipted so as o

PRdvide doniiatlv@tdiéase bf N8 taetivd iipeidienk beth & sa6kihed BPproldngdd release
solid carrier is used for oral adm nistration, the

ABGUHAE 42 PsHhoda ebldknowplivthe ath| aced in a WO

2005/ 016884 PCT/ DK2004/ 000538 47 hard gel atin

capsule in powder or pellet fonn or it can be in the
Ligidndogaga fémecheoni adminestgeion include solutions, emulsions, suspensions,

syrups and elixirs.

Pharmaceutical compositions for parenteral administration include sterile aqueous and non-
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The anDunt of solid carrier wll vary mﬁdely but will
e fromabout 25 ngy to about ' eit
“f&qw carrl er is used, the preparati on rray b ?ﬁDﬁ0&4/000538
formof a syrup, enulsion soft4s gel atin capsul e or
sterile injectable |iquid such as an aqueous or
non- aqueo%f liquid _suspension or  solution. The

AReTRYetiehie soluoRs, iSResoRS SyFpensiens onearsions asayelbes sterile
r
FRADAG o Btcfidvent] apate b0l B8O . A BERRLb P lpuse. Depot
isgfrbld ifemulationk amgr dscneonyempidfed uaheing siiflinothe eidpeeiftise present
and .subsequent|ly conpressing the mxture in a
BYSHUCHt i onal tablett g machine. Exanples of
adjuvants or diluents conprise: Corn starch, potato
starch, 15 talcum magnesi um stearate, gel atine,
Qthen yiable g@m:mlsh@ﬁén forenstingdade suppositomes, spys)\oaminentsy cremes, gels,
ed fqr such purposes such as
I@%%%%$ﬁ%%¥H%%F H?%ﬁﬂ§ %%reservatlves etc_ may be
used provided that they are corrpati bI e wth the
active ingredients. Solutions for ections may be

I e pmbedimspt of the Bharmagelmél %ﬁlﬂmsém p e@InpeIndfdhe invention
aRRRR5PLE in gxpaﬂgﬂi §n 5ibuf ORB o Hout Y'(Z;) g}k\é v@elght por day.

I njection, prefera sterlle wat er’,
solution to the deS|red vol une, ster|I|S|ng the

ey cotm ﬁ%&@féﬁﬁin{‘}%@ntcgg PP e e Wb fosege form
cbit@infdd saltPobnigf t 82 aBRPb SN kY1 gt Phe fotal daily dose is

preservatlves antl oxl dants, m 25 Typica xarrp es
Hﬁ‘é&ii}!pe@a‘mgddf@bbmr@rm ab0bmf the invention are as
follows: 1) Tablets containing 5.0 ng of a conpound
of the invention calculated as the free base:

Aompalad] fose: %dl@ in ﬂﬁcrhﬂéeﬁofe@xﬁﬁboﬁ@ Ot Sb&ft 206 P8 BElly weight

Hydr oxypr opyl cel | ul ose 2 Mcnctrystalline

PER I Pty fromyabogt B4 4p ﬁ%wtéé)énsbgi borh Wsight prer Zlay, amg more

N T T ——

mmm‘ﬂoaalgds aifh ah e to Bdesigen Theadxatt|dabad wil dbﬁtﬁldfd}ﬁﬁ the frequency and
%F g qpound 0.5 ng
mode of a sttation, the sex, age, weight and general condition of the subject treated, the

nature and severity of the condition treated and any concomitant diseases to be treated and

other factors evident to those skilled i the art.

The formulations may conveniently be presented in unit dosage form by methods known to
those skilled in the art. A typical unit dosage form for oral administration one or more times
per day such as 1 to 3 times per day may contain from 0.01 to about 1000 mg, preferably
from about 0.05 to about 500 mg, and more preferred from about 0.5 mg to about 200 mg.

For parenteral routes such as intravenous, intrathecal, intramuscular and similar
administration, typically doses are in the order of about half the dose employed for oral

administration.

The compounds of this invention are generally utilized as the free substance or as a



Lactose 46.9 ng Maize starch 23.5 ng Povidone 1.8
mg Mcrocrystalline cellulose 14.4 ng 10
Croscarnel | ose Sodi um Type A 1.8 ng Magnesium

wﬂf&@ffnﬂ% 40.63 ng 3) Syrup containing per miéffhkﬂoroﬁooosss
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Compound 25 ng 15 Sorbitol 500 ny
Hydr oxypropyl cel lul ose 15 ng d ycerol 50 ngy
Met hyl - paraben 1 ng Propyl - paffaben 0.1 ng 26 Et hanol
0.005 nL Flavour 0.05 ng Saccharin sodiumO0.5 ny

%ﬁa&ﬁ;&;1?kmﬁ&bl§%mérm (f)&rexhtﬂbls %ta'n%ld SR it 8P

per mllil ound 5 bi t ol

5.1 ny
Aewsenosndbavéngrhowiliy of @5@&%& W#e% Baqw of thifnvepdipr pontains
aﬂe&bmsucﬁ Qailet Ve in PESRERLA Qbnadr bl Rearhe BROMMSISor

of the invention The conpounds of the |nvent| on may
b @JSB?T@EQ PeuTazbape P Baisvenjion 3ih 8 Ferrg et sauivalent of a pharmdeentivally

0844 PR 3shtat 8 clvhinlta Gre neflikgsh akdveg an ami ne of
fornul alll wth an al kylating derivative of formula
1 R R3( Rl R4

For parenteral administration, sojutions of the compound of the invention in sierile agneots
solution, aguesus propylene glycol, agneous vitamin E o sesame or peanut oil may be
employed. Such squecus solutions should be suitably buffered if vecessary and the liguid
diluent first rendered isotonic with sufficient saline or glucose. The aqueous solutions are
particularly suitable for intravenous, intramuscular, subcutaneous and inwraperitonsal
administration. The sterile aqueous media employed are all readily available by standard
techuiqnes known to those skilied in the art.

Suitable pharmaceutical carriers include inert solid diluents or fillers, sterile aqueous
solufion and various organic solvents. Examples of solid can‘iersrare lactose, terra alba,

© sucrose, cyclodextrin, tale, pelatin, agar, pectin, acacia, magnesinm stearate, stearic acid and
lower alkyl ethers of cellulose. Examples of liquid carriers are syrup, peanut oil, olive oil,
phospho lipids, fatty acids, fatty acjd amines, polyoxyethylene and water. _Similarly, ihe
carrier or dilnent may include any sustained release material kaown in the art, such as
glyceryl monostiearate or glyceryl distearate, aione or mixed with a wax. The
pharmaceutical compositions formed by combining the compound of the invention and the
pharmacentical acceptable carriers arc then readily administered in a variety of dosage
forms suitable for the disclosed routes of administration. The formulations may
convemently be presmted in unit dosage form by methads known in the art of pharmacy,

Formulations of the present invention suitable for oral administration may be presented as
diserete units such as capsules or tablets, each containing a predetermined. amount of the
active ingredient. and which may include a suitable excipient, Furthermore, the orally
available formulations ray be in the form of a powder or granules, a solution or suspension

in an aqueous or non-aqueons lquid, or an oil-in-water or water-in-oil liquid emulsion.

If a solid carrier is used for oral administration, the preparation may be tablets, placad in 2



RenLHQ OR6~~ 7 R 5 (Il) (Ill) where R-R36, n
and Q are as defined herein, and L is a | eaving group
such as e.g. halogen, nesylate or tosylate;

[1l wmth a reagent of formula IV: R2 3 Rl

10
wiBhiaHesgs Reductive al kyl ation of an am ne Of%@ﬁ%h%osss
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RO R6/~7 R((IV) (1) wherg, RI-R36, n and Q are
as defined herein, and E is an ‘al dehyde or an
activated car boxyl ic acid; 15 Method 3 Reacting an

ahvird gelatin dapwulin gowienyor pefichformret ihoan ek Be fosm of .trﬁﬁhea)r lozenge.

St roE R G iy SREN BRIl e g about 25 me fo bout

REER7T R n Q OO (V) (VIl) where R - RBG nandQ
are as defined herein; Method 4 Reacting an am ne of
formula VI with an acid of formula VIIl by the use of

If a liquid carrier is used, the preparation may be in the form of a syrup, emulsion, soft
gelatin capstie or sterile injectable liquid such as an aqueous or non-aqueons liquid

suspension or solution.

The pharmacentical formulations of the invention may be prepared by comventional
methods in the art.

For example: Tablets may be prepared by mixing the active ingredient with ordinary
adjuvants and/or diluents and subsequently compressing the mixture in a conventional
tabletting machine, Exaraples of adjuvanis or diluents comprise: Corn starch, potato starch,
talcum, magnesium stearste, pelatine, lactose, gums, and the fike. Any other adjuvants or
addifives usualtly used for such purposes such as celourings, flavourings, preservatives efc.
may be used provided that they are compatible with the active ingredients,

Solutions for injsctions may be prepared by dissolving the active ingredient and possible
additives in a part of the solvent for ingection, preferably sterile water, adjusiing the sofution
to the desired volume, sterilising the solution and filling it in suitable ampoules or viais.

Any suitable additive conventionally used in the art may be added, such as tonicity agents,

preservatives, antioxidants, ote.

Typical examples of recipes for the formulation qf the invention are as follows:

1 Tablels containing 5.0 mg of 2 compound of the invention calculated as the free
bage:
Compownd 5.0mg
Lactose 60 mg
Maize starch 30 mg
Hydroxypropylcellulose 24 mg
Microcrystattine celluloss 192 mg

Croscarmellose Sodium Type A 2.4 mg



106

15

20

25

30

5 an activating reagent or a coupling reagent: R2 3

_ Rs/ R7T R n Q HO O (VI) (VIIl) wh
w@z_o%@l,s&g and Q are as defined herein, 10 Met ﬁ’rgg('ﬂgxzowonosss

Reducing an amne of formula 148 R2 3 *R R4 Rs /~
7 R wherein R-R36, n and Q are as defined herein,

- WO 2005/,016884 PCT/ DK2004/ 000538 51 wher eupon the

conpoun2 BB e s isol at ed 084 MEe free base or
a pharmaceutically acceptable acid addition salt

t hereof. The al kyl ation according to nmethod 1 is
28 onv eni Eabidts/coptaifing et rignofsm caomprami of o meattiosiuciculded as the free
as a sujtably boiling al cohol or ketone, preferably
in the B?%Sence of an organic or inorganic base

( pot ass@mtﬁﬁabonat e, diisopropyl et)_tsyﬂlgm ne or
triethylamne) at reflux tenperature. "Alternatively,
the al Kyalos¢ on can be perfornmed at6® mgxed

t enper g ich is different framthe boiling

poi nt, %Aﬁggﬁ%f t he above-nmenti or% ‘§%%I vents or in
di met hytovideneani de (DVF), di net hyhguhgéoxi de ( DVBO),
or N-nethyl pyrrolidin-2-one (NW), preferably in the
10 pre edlosghe al kyl attfdged@er i vati ves of

Formul aorbleatthdilbs850ahim ey RERN deschighgd in  the

“literature or can be prepared in an anal ogues manner

e.g. ShMagnegimmadtcarsle Org. Chem  0986Gpg61, 915 and
Ronsisvalle et al. Biorg. Med. Chem 2000, 8, 1503
and Bonnaud et al. J Med. Chem 1987, 30, 318. The
3ql kyl atgymsh ehpkdivap ipyesigfizbormula Il with n7-1 and
Ir--2 can  be prepared from al kyl ati ng derivatives of
f or mul &ampoppd h n=0 by standard chd&Smgl ongation 15
met hOdSSo?bi 1 by substitution of an.prom de of fornula
Il wwth n=0"with cyani de foll owed 50 m%ydrol ysi s,
reduct i}@yﬂr@g};fdwl@lnamgel and conver1$i1ﬁ§ to a | eaving

roup L resulting in
g pGl g

ycerol 50 mg
Methyl-paraben 1mg
Propyl-paraben 0.1mg
Ethanol 0.005 mL
Flavour 0.05 mg
Sacchatin sodivm 0.5 mg
Water ad I mL
4) Solution for injection containing per millilitre:

| Compound 0.5mg
Sorbitol | S.1mg
Acetic Acid 0.05 mg
Saccharin sodium 0.5 mg
Water ad 1 mL

Methods of preparation of the compounds of the invention

The compounds of the invention may be prepared as follows:



al kyl ating derivatives of fornmula Il with n= 1

W%ﬁﬁtﬁwdl ngly, al kylating derivatives of ?E'THJI&UM/OUOSSS

wth n=2 can be prepared by substitution o
bron1de of formula Il with n=049with a nal oni c ester
derivative, followed by hydrol ysis, decarboxyl ation,
reduction to the 20 al cohol and conversion to a
| eaving group L. Standard chain el ongati on net hods

MétBod 9€SCAIEEHn: rbn%ﬁﬁg%@g% m%ﬁﬁhﬁ@g@gg}%ﬁé%ﬁdg\e of formula

Met hoden der organi schen eme
Cheni stry}; Georg-Thiene-Verlag, Stuttgart; or

Organi c Reactions, John Wley & Sons, Inc. New York,
nanmel y under reaction conditions such as those which
are known and syptable for such reactions. 25 The

am nes of fornuka Il are either comercially

avail abl e g e Rt epared by nmethods anal ogues to
jterature e.g. Marxer et m
427, by Parhamet a

Bauer et al. rﬂfs/Ed
Chem 1976, 19R ; h . Tetrahed
1997, 53, 10983, by CG:heng et al. Tet. Lett.

1997, 38, 1497 RECh’é Meng- I 1 sin; Abraham John A
Tetrahedron Lett. 1985 37, 5233- 5234 and Sl ade,
P.D. et al. J. Med. Chem 1998, 41, 1218-1235 or as
described by the nethods ygpd in the exanples

anal ogues net hods. WO 2005/ 016884 PCT/ DK2004/ 000538
52 The reductive al kylation according to method 2 is

L T T -

nesdblegyeésylage; t hose described in e.g. Shuto et al. J.

Org. Chem 1996, 61, 915 and Shuto et al. J. Med.
Chem 1996, 38, 2964 and Shuto et al. J. Chem Soc.,

10 1\/?&]35«!! (Q:h gnﬁg%cg%rc a%g%gﬁ %@ %&ﬂ]r A W%ﬁﬁ%@ reagbnt of formula IV:

15

perfornmed in two steps, coupling of am nes of
formula I'll with_reagent of forrruIaIV by standard
nmet hods via thB carboxylic acid chloride, activated
esters or py the use%of carboxylic acids in

conbi nat i oft™w upling reagents such as e.g.

di cycl ohexyl odi i m e®, fpl)owed by reduction of
t he resul , 1 j i ¢I um ni um hydri de or
al ane. A rnat el y, ion can be HQ
perfornmed in on& st ep”b ~reductive am nation of an

al dehyde of formnul NIV with an amine of forrmula |11
according to ndk ods\described in standard works such
as Houben-Weyl, Methoden der organi schen Chem e

(Met hods of Organi ¢ Chem st , Georg- Thiene- Ve{[#]gg
Stuttgart; O ganic Reaction John Wley & Sons

wikews RIORK, n Badre) ate ag! &éﬁiedlheﬁﬁﬁ 1280 B0 Bfl hldeRVie réahci¥ated carboxylic

t hose \Nhl ch are known and suitable for such

agigactions. 15

Method 3 Reacting an amine of formula VI with an methyl ester of formula VI by the

use of Lewis acid catalyst:



The acylation of amne VI in nethod 3 with an ester
: VI1 can be perforned by nethods a
“ﬁ%ﬂ@ﬁggg&ﬁescribed inthe literature e.qg. LesﬁﬁgﬁgﬂgﬁmmMEﬁ;
al. Synthesis 1991, 306. Am neg of formula VI are
either commercially avail able or can be prepared by
nmet hods known in the literature according to nethods
descri bed in standard works suchgfs 20 Houben- Wyl ,
Met hoden der organi schen Chepie {Methods of O ganic
Chenistry), Georg- Thiene-\RR Stdttgart; Organic
Reactions, Jpphn Wley & Sons, k, nanely
under reaction conditions sych < '
known ang table for sucR reacylLons &
forula W1 cag be made by net hod& anal6y o5 eQ
described in the literature e.g. Sh@o at J. Og.
Chem 1996, 61, 915 and Ronsisvalle et al. Biorg.
Med. Chem 25 2000, 8, 1503 and Bonnaud et at J.
~Med. Chem(VIO87, 30, .318. The acyl ation dVIBmi ne VI
i.n 4 with an id.of fornmula VIII can be
Whers Ir‘ge@‘,l(;lm \ém(iﬁrﬁﬁﬁg? eg'éﬁ:ﬁi&s via the carboxylic
acid chloride, activated esters or by the use of
carboxylic acids in conmbination with a coupling
Methgdrdt sRehcting an gningdiof yorote ¥ IwiOarcanid ofi farmmbeY I by the use of
5 car bonyl diin%d%égle or, . e
benzot ri aZBPCTVAIEE SFAerY o FOPRUASI B phos phoni um
hexaf | uor ophosphat e as descri bed 2n standard works
e. g. Bodanszky "The practice of '{'peptide synthesis
",1994 Springer verlag Ber g, BN 3R'540- 57505- 7 and
Houben- Weyl , . Met hoden der or gg ghen Chem e
(Met hods of gani ¢ Chem stry) (K

2005/ 016884 NPCT/ DK2004/ 000538~ 53~ Ver | ag; uttgaft;
O gani cRﬁegct\'ﬁns, John Wley & , c. New Yol K-Q
The acid of ormula VI11 can be prepdred by standard

basi ¢ hydrolysis of the ester described in nmethod 3
and in the Exanples. 5 The reduction of amne I X in
net hod 5 be perforned by standard net e.g.
hydr ogenat'e ‘usi ng a Parr apparatus (anbi ent
tenperature, 3 atm 12) and adding a catalyst e.g.

abtrge'ss catalyst ( .
vﬁefl%-li%g%l dbﬁ‘ﬁél%d@@?q]&?rﬁ@ (tricycl ohexyl phosphin
e)iridiunm(1l) hexafluorophosphate]), palladium or
pl ati num oxi de. The ami ne of fornula I X can be
10 Methodfed Beduhimgsammipr ofdettovls IXs descri bed in nmet hod
2, using an oxo-al kenyl conpound to of formula X
whi chFan be prepared by a wittig reaction between an
Bﬁor mula 1Va and a wittig reagent derived
oxol an- 2-yl net hyl ) tri phenyl phosphoni um
o Rresence of a suitable base. RZ RZ R3

wherein R)-R®, n and Q are as defined hercin,
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we RA1J \ORSOR NR6 IWW-'Rr R (lIVa) R2

wB3005/0RdssiQ R4 | / \ (~ RS method 2 O Rs_~ pciprbiesncesss
The invention disclosed herein is further illustrated

by the following non-limiting éanples. WO
2005/ 016884 PCT/ DK2004/ 000538 54 EXAMPLES Gener al

S ' [ ined pn Bi | chi e
ARl D08 P 8 IBUBLTLPEL 88, B o bty
adcEpthiBe daidadditioa sabtierdadd on a PE Sci ex APl 150EX

i nstrunment equi pped with 5. lonSpray source and

Shi madzu LC- 8Al SLC- 10A LC system The LC conditions

Tﬁnficéﬁv\%l%g&r %{E%gﬁdr]%?&a%?tgﬁtm I\gF E?x}l%#&%ﬁ% h)gl'fgm?éd%ﬁ ofl org?&mr& solvent such
aswaiiablybeilony dleatiobbt ketrieyrofireilyiin taxireseh@00fli g of inorganic
KR ER TP e s —
AHEhEHEVE R Dkylalbe sirAld RiRfodhed Bea BYed fapranfre Ihifik -]c_ié)fferent

The retention tines, R, are expressed in mnutes. i
fromdle bejling peinhin enewkthe Abarebpenitorgd selveris prip diostyl formamide

OFBH L nd RS TSR ol b O R R retraiy n e

presint@6ea Hire20M tind d@baBRELdf foftm@th Tl n0 hivetRen described in
vol tage (100-200V). 15 Preparative LC Ms-separation

THER GrorR e prrraTrd 18 aRaqlagies apsRer o-FHdwta al. J. Org. Chem.
SR 190 KA AR L 39100, P03, 193 8 B ..
Med. Chem. 1987, 30, 318. The alkylating derivatives of formula II with n=1 and n=2 can
be prepared from alkylating derivatives of formula I with n=0 by standard chain elongation
methods e.g. by substitution of an bromide of formula I with n=0 with cyanide followed by
hydrolysts, reduction to the alcohol and conversion to a leaving group L resulting in
alkylating derivatives of formula II with n=1. Correspondingly, alkylating derivatives of
formula II with n=2 can be prepared by substitution of an bromde of formula I with 0=0
with 2 malonic ester derivative, followed by hydrolysis, decarboxylation, reduction to the
alcohol and conversion to a leaving proup L. Standard chain elongation methods are
described in standard works such as Houben-Weyl, Methoden der organischen Chemie
{Methods of Organic Chemistry), Georg-Thieme-Verlag, Stuttgart; or Organic Reactions,
Jobn Wiley & Souns, Inc. New York, namely under reaction conditions such as those which

are known and suitable for such reactions.

The amines of formula ITT are either commercially available or can be prepared by methods
analogues to those described in the literature e.g. Marxer et al. J. Org. Chem. 1975, 40,
1427, by Parham et al. J. Org. Chem. 1976, 41, 2628 and by Bauer et al. J. Med. Chem.
1976, 19, 1315, Maligres et al. Tetrahedron 1997, 53, 10983, and by Cheng et al. Tet. Letr.
1997, 38, 1497, Chen, Meng-Hsin; Abraham, John A. Tetrahedron Lett. 1996, 37, 5233-
5234 and Slade, P.D. et al. J. Med. Chem. 1998, 41, 1218-1235 or as described by the
methods used in the examples or analognes methods.
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(5:95:0.03) in 7 mn at 22.7 niL/mn. Fraction
col l ection was performed by spb2t-flow M5 detection.
20 rH NWR spectra were recorded at 500.13 Miz on a

. ' 5Q0 i.nstr. t or. at.250. 1 n
T e MRS Ak e e bR ronon. Y et ferie
mé@OdS MehOdes o aehisvf thesfath@psiTVeah 98 pRYRNedWs Betié®tndBgunes to
solvents. .TM5 was used as internal reference

theseeaeigd oRgndREP et i 't OngalCiey. 1996, 1t 1osnd Shite et al. J . Med.
; . ot

CPRP 88 Y8500 SRS, SO 02 i 304t Ho s

Bokzdod bt Med Ghplnet 9873088 The reagiivrrepi betpeiformed in two steps,

e-g;f;ge ¢ et(,g ad&]d]gzgs?%tbffo%%gtﬂﬁ: i d%%:&g ﬁ;inﬁbl ;elgattéf'l, 1%'; setgﬁdard methods vig

thBEaHbLyIR! 8l MRS haRAte SR §ORE Wi A QrREVHLE Seids in
protons are generally omtted. “For colum

cogtviesien sgthaptonpling rergenfe suaf astoyg didicloberyjehrbodiimide, followed by

0,.230-.400 h AST Jused.. Far i.on-exch e .
o (R SRR B S i SERRRT Atemmatvely, the
refdtio ¥P@ B& p&ddrmedlin Mae st&p B¥ FEduciis atifi@fon BF iPAldesds of formula IV
t he SCX-colums was pre-conditioned with 10%

wilp iy of forauida T aggerding to msthrdndescribediin)standgyd works such as

/ . - ' ico .

H Lt P A S Mo SIS RHE Chpisey), Georg-

TiGapeVealny, Sietgirt) Gr8atic RemidonsJohh Wileyas: SIAS; Ths Ny Hork, namely
fixed current. of 80A. The huffer _ used was 25 nmM .

F@saﬁea?ﬁowa&élgéﬁ dense @ieh age dnewn ead Friglodes sughyyactions.
sul phated (3-cycl odextrin. Detection was done using '
UV-spectronmeter at 192 nm Sanpl.e concentration was

T ytptioh of Akt WA o mdhohd viith. ex estenofiasmplar Vi rcae de lpprformed by

essure at 50.nbar, faor 5.secands, Alternatiyel he, .
mi S e TR JooRbod i B B eby® e LRI € ds PRt 1991,
308. ArhBRs oPrRrmBMP M Corb tditherd chinviefoiflly QUEIAIE @PM¥n be prepared by

system equi pped with chiral cel D col'ums (4.6 nm x
methogskifoavn laxnfgb yitgreare agrardine fenaakthpds desctibed in standard works such as
i ns):.. Ihe .narti gl e.sj i 10. .
FRURRSE, Ml er FAEBAEY (LS 0A Bl SR Coemisty,Goory-
Tigianbofdliag XSt gart;OtbahiceR eatlonis? John Wiy Sk, 1at. N8 York, namely

2-propanol wth diethylamne (0.5% and_ . A
under yepefpopditions spch sghesgywhiqhn arefngym apg suitgblofogsneh rgactions and
_ t 4 ' i o e .
ool Goiekints VEI 05 ORAlObY BEILAR iiSelde (IRE MeRiibod in the literaure
e.4d55lmtarpke J1 BentThesd 4996, Gladdfiand Ronsisvalle e al. Biorg. Med. Chem.
- (3,4-D fl uorophenyl) - 3-axa: bi ¢ o]/ 3..1. 0] hexan- 2-
ZC@RS(I@?O?@ %pa%%%{\éﬁ) t%ﬁge@’@'z}é%é’ -1(055%6 ! 0.3 mol)
was di ssolved in NN-dinethylformamd (200 ni).

Pot assi um carbonate (61 g, 0.45 nol) was added and
Thewreyhtion of emitesV bin meihgd dtwith an acid of formula VI can be performed by

standard methods via the carboxylic acid chloride, activated esters or by the use of

-

carboxylic acids in combination with a coupling reagent such as e.g. dicyclohexyl
carbodiimide, carbonyl diimidazole or benzotriazol-1-loxytris(dimethylamino)phosphonium
hexafluorophosphate as described in standard works e.g. Bodanszky “The practice of
peptide synthesis ”,1994 Springer verlag Berlin, ISBN 3-540-57505-7 and Houben-Weyl,
Methoden der organischen Chemie (Methods of Organic Chemistry), Georg-Thieme-
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15

roomtenperature (rt) for 15 min. Alyl bromde (47
w20685/038ss90! ) was added and the 20 suspensi on \Wag/pK2004/000538

stirred at roomtenperature for 20 h. The m xture was

throwmn into water (250 nlL) and3extracted with

di et hyl et her (2X 300 nL) The conbi ned or.gani c phases

VARG muLRERE Lot AR B, S BR b B g ot of

férdhule VBI dalhbd prepared Y ey darabedié By@6lydisaif ki ests HederiBsd in method
a clear oil. 25 (3,4-Difluoro-phenyl)acetic acid

3apiyn thedixampiss4ag) was di ssol ved in acetonitrile (400
m.) and 4-acetam dobenzenesul fonyl azide (p-ABSA, 87
g, 0.36 nmol) was added and the m xture stirred at
The ostutgopef atine EXfin methodd tan Hehperfdrmbdi be stadart] Iimmhods e.g.

cooled to.0C and 1, 8- diazabicyclo 4.01urﬁ 3
h(%@@ﬁﬂ%ﬂsﬂ%ﬂ% a%gpagaa%enﬁaleﬂ %) & aHBr 43 dgddmg a catalyst
B Crabtrbbg cﬁfaﬁsygﬁs,ti cRblaiRde )tﬁrriﬁ%{ 3 hid%loki(laé]ctﬁs??ﬂie)mdmm(l)

tenperat ure) red at 1t tor 4-
h&iﬂﬁuetuphe@mmﬂbppeﬂadbm of plﬂhnm iowide, Tigadroina o€ fbrmula IX can be

p]ammgtwgbchl or| 51‘“%)0 %@ Pbﬁ%g‘{fﬂ and the or ﬁ@?ﬂyfcompomd

oPRAERIVRSwhieN bﬁzﬁb‘é Bépied By dive Etfgﬁeﬁtﬁﬁ'be{v?eeﬁ aa%eﬁyae of formmula

and the four conmbined organi c phases were dried

1Y wagh e svithe rsegephderaved divm €y )@ﬂ%ﬂwhnmm@ph%@howhommn

ISR, 1, . 0 205 3

di et hyl et her/ pentane (3 x 200 nL). The conbi ned et her
phases were evaporated in vacuo (keep tenperature
bel oviR40) and purified by fl ashReoI um
at ogpaphy (SI | i cagel, e_}l uent : 1q 90 m xture of
‘ / Q actions wer e H,O0+

@ e 70—g-5
d| azoRf’(S 48 f | uor o- phenyl S{acet al Iyl ester.
Di azo- ( 3;4- D4 | uor o- phenyl ) acet d~@l | yl ester
(70 g¥f-Wa% ,di ssol ved in dichl orgerfe{rﬁa (1000 mi)
and addedFs| oWy during 36 h vi r| nge punp
(al terreﬂyé‘avel y it is added dropw se via an addition
f unnel nmL pr. hour) to a refluxing solution of
rhodium (I'1) 10 oct ate dimer (1.17 g, 1.5 mmol) in
di chl or onet hane (20 After all diazo conmpound
has been added, gthe ' X B?e is refluxed for another

yapof at ed i n vacuo |and HG
crystalllsed by ,add 2 ﬁ ohexane (200.n1l).

ing. Further”™ 15 gnWashd 2

i sol ated fromthe nmofher | 1% &0 by repeated evapor at| on
and crystallisation giwNng in total 45 g
1-(3,4-Difluoro- pherﬁ:ﬂ/% oxa bi cycl o[ 3. 1. 0] hexan-2-o0
ne. 15 The foll ow ng conpounds were prepared in a
sinilar way: &
1- (3, 4-di chl orophenyl ) - 3- oxa- bi cycl o[ 3. 1. 0] hexan- 2- on
e 1-(4-chorophenyl) - 3-oxa-bi cycl o[ 3. 1. 0] hexan- 2- one
1- (4-f 1l uorophenyl) - 3- oxa- bi cycl o[ 3. 1. 0] hexan- 2- one
The invention disclosed herein is further illustrated by the following non-limiting examples.
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1- phenyl - 3- oxa- bi cycl o[ 3. 1. 0] hexan- 2- one 20 Exanpl e

Wb Bypoisesd s of (1 PCT/DK2004/000538
S, 5R)-1- (3, 4- Di chl orophenyl ) - 3- oxa- bi cycl o[ 3. 1. 0] hexa

n-2- one A solution of 3,4-di ciﬂ4orophenyl acetonitrile

(62 g, 332 mmol ) in benzene (250 nL) was added

E&Wﬁg a suspension of sodiumamde (28.1 g, 720

o i.-n benzene (250 nL) at 0 25 C under argon, and
Gdénerali Methods was st rred at roomtenperature for 3 h.

theresultln m xt solutlo of
1% f0R ROUHE YRy SRR 011 %} Biogp Sﬂ’ﬁ!ﬂz}) iPapiys; @R are uncorrected.

A2SHicAL).CWAS da@ IS8 oBhirdd Gndbbh @Qleﬁgﬂ‘f' 139 Eﬁnﬁﬁﬁﬂeﬂt fuipped with

vvhole was stirred at roomtenperature f

- IpSpesry stircs ahd Simedm BCaPMISAGEH0A E[t@-ﬂyét&ﬁSCI‘hm_]),Camhdmons (C18

Rl SRS 9 3 R el in i
vﬁﬁér%étbﬁﬂﬂ@ﬁ@u&gac%g’ %ciid%l 50210:6) SSLP( ﬂ)mgferlﬁ&?on?ﬂrﬁé/ﬂ{ oroacetic acid

was about 1). The resul g mXxture was evaporate

(H180:088DiEt 4 06t AipLinsis. Budistwaodéthenineds byl igegration of the UV trace
oI al.ts wer flltered of .f andtheflltrate

GRERL G e firoh BB PR i s ang

evaporated. The resi due was purified by col um

chromat ography_ (silica gel; AcCEt/heptane, 20:80) to
eSPP‘Pféa gbtangd by aRgdionpiiensan1Gedad to give molecular weight

R’ %8‘9%%’?“ lﬁznﬁﬁ?(’fsd?fﬁ obtificf 108 GiligeTortske (5-20) and

ﬁ@gﬁ@mﬂ@ athi@Bor{ficelolidgd (100-2006V)1 H, dd,), 2.85 (1 H,
ddd), 4.25 (1 H, d), 4.46 (1 H dd), 7.45 (1 H d),
7.65 (1 H d), 7.75 (1 H,s), 5 The fol | owi ng
|
(WI 2 5R)g 4 }@&ﬁﬁﬁfﬁﬁ%ﬁ ﬁe{fo‘gméd Bh R salft instrument. The LC conditions
(@l&yc]lun{n&()lx GPhewawiR -aopeeti€ig 8izg, of45l Yn) wepe Gnedragradiel® elution with

@éggﬁtggg\%eﬂwif?@%m@o(gpg@ é@ (olwp.fer/g%n} e/é’:gl%?)y_oaceﬁc acid

Sy o 4 S P ooy i v s
delgéigp. 419% . np 56- 57C [a]20 D= -77.3 (c 1.0, -
McOH). 1 H NVR (500 MHz, CDC13) 1.45 (1 H, dd), 1.65

(1 H dd,), 2.55 (1 H, ddd), 4.30 (1 H, d), 4.45 (1

NI speotradferd rébrded at 590.03 Mz on a Bruker Avance DRX500 mstrument or
(IS, SR -1-(4-fl uoroghen yl ) - 3-oxa- bi cycl o] 3. 1. 0] hexan-

atzZiipn@ qnca BrkepACR50 mm@t Ineneypted QEoroform (99.8%D) or

é&‘ﬁo ne Ej 9%(?1 }85 u g{ef&fg g%( 36[%& gﬁ?k G stas ]inthna.F Teference

si@h(far& R¥hdrmi¢A shigt Fitleg RedWipreste oS XabD [8e TolWALX Bbreviations

are useg for muitiplicity of NMR signals: s=singlet, d=doublet, t=triplet, q=quartet,
qui=quintet, h=heptet, dd=double doublet, di=double triplet, dg=double quartet, tt=triplet of
triplets, m=multiplet. NMR signals corresponding to acidic protons are generally omitted.
For column chromatography silica gel of type Kieselgel 60, 230-400 mesh ASTM was used.
For ion-exchange chromatography (SCX, 1'g, Varian Mega Bond Elut®, Chrompack cat.
No. 220776) was used. Prior use of the SCX-columns was pre-conditioned with 10%
solution of acetic acid in methanol (3 mL).



10

15

20

25

30

(1S, 5R)-1-(4-net hoxyphenyl) 3- oxa- bi cycl o[ 3. 1. 0] hexan
WA2005/€16884 PCT/DK2004/000538

(1S, 5R)-1-(3-fluorophenyl) - 3-oxa- bi cycl o] 3. 1. 0] hexan-

2-one 20 55

(1S, 5R)-1-(3-chl orophenyl) - 3- oxa- bi cycl o[ 3. 1. 0] hexan-

o SRR i) s pcsined sing copiilry clectrophorssls. Capilasy length 48.5

chcx Ak LTH anwlc ﬁmig"alﬁxaimﬂfbnﬂ'ﬂf a)pesn Il beffeifdsed was 25 mM sodinm
0] hexan- 2- one

(1S, 5R) - 1& | - 3-oxa-bic clobl
hydrpssn ghosphatep yont gmpmy@i Pricyclodextrinl dafection was

C o%%%&é to &)8 9@1}1 dm)ﬂ“g? Lmﬁ 5 gﬁfw%rgg?%glml in methanol

amtdidjectiag s PeDbinsedl byt prossues attiﬁﬁﬂbdr fdféidﬁd)mﬁm ne in

TBF) was added slowWy. The m xture was stirred at
roomtenperature for 24 h, and then the reaction was
AHeRahed. W thatRhidR hirdd 161, !

of CH2C12 and H20 ?he re‘Lsstﬁ ting m9>]<ct ure vvacqlgﬂigé%onsm

spmrimqabﬂad chmwgrgpﬁy systeay eqmplmd wikhsiird]celQIh cANmMHE 4.6 mm x

S %)0 i n%?}‘ﬁ{]*}(ﬁmg%\% o glp O’éﬁ? ]}usg nggarticie size in the

éﬁ%/ﬁﬁ&@n Thetbiduth @by Buted
(1S, 2R) - 2- I—”I&%rogyrret hyl - %l eny %ale?:““g‘r??‘%dﬁan“e“é’%ﬁ?f;&?lzs) The

matifiercyad 2mmpaniol Wh@ﬂhﬂmmim (0\AE%)200 i D BBAic acid (0.5%). The flow

Vg?ﬁcl QKZ it O ﬁﬁ} E@C&Qfg lcil:lc?I\LM wn mgggg) 3 %y% \getecﬁon (210 nM).

(IS, 2R) -1 -(4 Chl or ophenyl ) - 2- hyd
oxynet hyl - cycl opr opanecar boxylic acid benzyl nethyl
Pxapayation of intermediates

I e TR L -

(1S, 2R) - | o3, 4-Di f 1 uorophenyl) 2- hydroxyrret hyl - cycl op
npanecar boxylic acid benz met hyl ami de;

(TR SRpropbeeaasatioan (oa s bidynyD 2 m@wtwmm@mmd

ARG LRI SIS mATPANALIBTLAEine oy e o

romm a@nlnbrarmttei(ytl) for Ii5 phimnplilyt ’iimlnjlde (amgde 39 [ol) was added and the

SE%?F 9@\“’4 Chl Or%@m&qgm%gﬁ%é hyJ cycl opr%@%%owater
52 Rindledtdefeh %thBQ@S}IQtﬂer @zy?)éd% eﬂsz nﬁ{e%knw&i' géﬂ@ﬁhases were

necar oxylic acid nethy - ylethyl) am

Ww@@mth waieB{4x DD migy W&g}mﬁuﬂn}m}pﬁxlyhmdnmpmtﬂdop vacuo to
SRR G BN Sndififhole AMd altyl et WASE Y ) M de

(3,4-Difluoro-phenyl)acetic acid allyl ester (64g) was dissolved in acetonitrile (400 mL) and
4-acetamidobenzenesulfonyl azide (p-ABSA, 87 g, 0.36 mol) was added and the mixture
stirred at room temperature for 15 min. The mixture was then cooled to 0°C and 1,8-
diazabicyclof5.4:0lundec-7-ene (DBU, 58.6 ml.) was added dropwise at 0°C during 30 min.
The mixture was allowed to warm up to rt (room temperature) and stirred at it for 4-20 h
(until TLC showed completion of reaction). Saturated ammonium chioride (500 mL) was
added and the organic phase was separated from the water phase. The water phase was
extracted with diethylether (3 x 200 mL) and the four combined organic phases were dried
(Magnesium suli)hate) and evaporated in vacuo. The resnlting solid was extracted with a
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(1S, 2R) - 1- (3, 4- Di chl orophenyl ) - 2- hydr oxynet hyl - cycl op
ropanecar boxylic acid nethyl (I- phenylethyl) am de;
WE2005/016884 PCT/DK2004/600538

(1S, 2R) - 2- Hydr oxynet hyl -1 - pheny§6 cycl opr opanecar boxyl

ic acid (4-fluorobenzyl) nethyl™ am de;

(1S, 2R) - 1- (4 Chl or ophenyl ) - 2- hydr oxynet hyl - cycl opropa
uorop eny [ OX met y -cycl opr opa

RSBy (b KRer Bty 0 4By PSRk op et

f
e G L e AR
fr@g_tg’rgg Ryerd cqmbme@mhb\wpm;z e (yegr tosapemtuny belowcloepto give 70 g
alBPRE AR ey Bidefic bk iy Sf@PEN2Y! ) methyl ani de;

(1S, 2R) - 2- Hydr oxymet hyl - | - phenyl - cycl opr opanecar boxy!|
.c acid (2-chlorobenzyl) nethyl am de;

Diazg-(3 gy Difluono-phenyiepatisrapid) allyl h%terr(éSQ ghwehdissadyed m;dmpmmefnane

OB e B sl S e P ey e
difop$i@Rjia dn ¢dbifionfumagh 8O pr2hburitoaeaiking sokyieh 6PMARRm (IT)
e L e I A NN R —
ha{ss%@ﬁ ﬁ&&éﬂpﬂféﬂﬁr&r@&' raftioed ORI 80 h) thBB WY bved Ot in vacuo
andigystallisad 3adilitidimodf] ayclopéremy (30@mby. dfhixgave B0 crgstailio. Further

1S IFSLEEYb e Bt ol on Sk S g
tolal 95 @R}(%ﬁﬁﬂéor&ﬁz@hﬁj—gmlw ))01%3 Q%&hﬁﬁ%ﬁ[ 3.1.0] he
e

xan-2-one (22.6 _g) was dissolv 33% M/ gl aci al
@ﬂpwmdﬁ@menm@mmy cooled to rt

d st dat it
LR8BS 2PBoos COMEBES oBTC Pt iy
1-{4-chioadphemy])-3foxditicelofe.d.Oliexelugre (1000 m), dried

r anhydr.ous gnesi um sul phate and evaporated in
1 Bl oPE o o5 B Mo TR 08 ot o

1-bichy?R)oxd-t cﬁt@'ﬁiﬂaééahzlﬂé“ﬁ
di chl oroophe%F cycl’opropanecar boxylic acid. The (1
S, 2R) - 2- (bronmonet hyl ) -1 - (3, 4-

R R T SCNE I

t hi onyl chygeri de (18 m) was added dropw se dur| ng 15

m n.. afterwhi chthe .
A solution of 3,4-dichlorophenylacetonitrile (62 g, 332 mmol) in benzene (250 mL) was

added slowly to a suspension of sodium amide (28.1 g, 720 mmol) in benzene (250 mL) at 0
°C under argon, and the mixture was stirred at room temperature for 3 h. To the resulting
mixture, a solution of (R)-epichlorohydrin (30.1 g, 288 mmol] in benzene (250 ml.) was
added at 0 °C during 45 minutes, and the whole was stirred at room temperature for 16 h.
After the solvent was evaporated, EtOH (1250 mL) and 2 N NaOH (500 mL) were added to
the residue, and the mixture was heated under reflux for 15 h and then acidified with 12 N
HC1 at 0°C (pH of the mixture was about 1). The resulting mixture was evaporated, and
AcOEt (900 mL) was added to the residue. Insoluble salts were filtered off, and the filtrate
was washed with brine, dried (Na2S04), and evaporated. The residue was purified by
column chromatography (silica gel; AcOEt/heptane, 20:80) to give the product as orange
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m xture was refluxed for 60 mn. The reaction m xture

was cooled to 5C and nethanol (200 m) was added and
WPI80341¢%84r e was al lowed to warmto it and sti MCIDEAN04/000538

it for 2 h. The 20 m xture mas‘fwaporated i n vacuo,

redi ssol ved in diethylether, washed wi th saturated

aqueous sodi um hydrogen carbonate 25 nml), brine (25

cryista)s, (38.2i £ 39W) ampath Mﬁml% -ﬁmgmes | MBOEDY L]pﬂqum{a(rsdo MHz, DMSO-
ag" 1%%){12(& o) 173 W0 aa] 2.8 U de, 455 B S ((1 H, dd), 7.45 (1 &,

d kyr(gr(qrrft 1 ¥5 tr £8gy3- di chl or ophenyl ) cycl opr opanecar bo
&yl ic ac:ldg’yrretﬁ | ’e)gter (27 g). The
(1S, 2R) - 2- (br om)mst hyl ) - 1- (3, 4-di chl or ophenyl ) cycl opr
esteer. 25 (15 nmmol) was

| d th
Tﬁl ssolg‘\%%%l Iﬁp%%g?%’m&%? %gbaﬂﬁﬂa’éwayadded to a
(mm)w—@-aﬂo@ﬁhélﬁflpﬁ-o&%%ﬁ[B LbihckdromgRl ) in a

m xture of acetonitrile and et hyl

(2§| 8- 44 o8y Fenfode 366Gt 3.0, Mma)m HeNIMR (506 M, cm13) 1.35(1

HP AL RO RGPS Ctiofades o (bHaMy Yt sk a3t 04 (5 1t my

ﬂ@uﬂpeﬁpmx@Ly4mmqﬂq@agyqs?mﬁm§qugn1hydrogen car bonat e

dri ed over anhydrous

0 and brine
(3%@ ﬂééﬂ unp §6157 174k &ahm—-e%@&r b0 SMleORL)y hENM (0 MHv,eCDCh)

LS P SO0 BSTERE e P Py plb a8 b, G bt 7.4

Hpih)t he oxal ate salt from acetone. Qther esters of

faormula VI1 could be prepare this nethod by using
(ISRB) ol iseonteeyt)-5-Sxbieyaoip O hexan-s one

@Y bi cycl o[ 3. 1. 0] hexan- 2-one and
[“g%"ne o?lfoldﬁ %35 WD 2005/ 016884
(Jsammgp&meﬂ@ﬁsnyl@oxa@qm[s 101R6tA2-Bhe t he formul a

VI The oxal ate salt of
[%]mrzi‘éﬂ ¥-2-Me®B) ani no- 4- phenyl - pi peri di n-1 -yl met hy

b I d
SR o Rl BRI OE | OBREAHR o hanon *( 5o
(J&ﬁx)-a«c(c.tmah@xyphaﬁymts)oxaluléyaldm iodghe( 50 ol )
ag@s added and the 5 m xture was heated to reflux for

SR)-1fAderophere) doaradieyclel 3l Thexaarddongci dified to pH

S R GRS e L1

Acet yl am no- 4- phenyl - pi peridin-1 - yhnethyl) 1-(3, 4-
d|c I rop ropaneca oxyllc ac
hI O@S&é%’éif Emﬁ«atayloy eny r(a'ﬁl‘)@ﬁomcamlac acid

in vacuobegg,l%gﬁyl_gﬂ,&s of formula VIIl could be
prep aredfgéSthls met hod by using the appropriately

Toq gedution afdds, 6 8)-d1phenyl- 3—oxmh1bac1b{3L1 OJExzarpl-en6(10.5 g, 60.0 mmol) in

- CHEE §208\'}\ﬂ§5vg§s adgaf él@@%@ 420 Eﬁ%@;%@f b:%rxgl”xtu?e was cooled to

0° €D land fhiep dehgli] Meethirainiad (M6 $nmol, as a 2.0M solution of benzy! methyl amine
in THF) was added slowly. The mixture was stirred at room temperature for 24 h, and then
the reaction was quenched with saturated aqueous NH4CL. Afier addition of CH,Cl; and
H20, the resulting mixture was partitioned. The organic layer was washed with 1N HCI and
brine, dried (Na;SQ4), evaporated, and purified by column chromatography (silica gel;
AcOEt/hexane, 1:4) to give (18,2R)-2-Hydroxymethyl-1-phenyl-cyclopropanecarboxylic
acid benzyl-methyl-amide. |



10

15

20

25

30

15 is a bond, i.e.
spi ro[ i sobenzofuran-1(31),4' -pi peridines] are
WO RMSEE84 according to the methods descri bed BET/DK2004/000538
Marxer et al. J. Og. Chem 1975 , 40, 1427, by Par ham
et al. J. Org. Chem 1976, 4172628 and by Bauer et
al. J. Med. Chem 1976, 19,1315. The follow ng
Thqu@hwmcqmpc[mpﬁs %ﬁﬁ}ﬁféparéd al@%iﬂlbﬁﬁaywy: dinel
- Fl.uor rol.1 sopenzof ur an- , 4" - pi peridine],
(I%Jﬁ)-l—(tg%%iompheny 3—hydroxymeth)$1-cyc opropalgecgrboxylic acid benzyl methyl
arfider i f1 uor omet hyl spi ro[ i sobenzof uran-1(3H), 4' - pi perid
ine], 6-fluoro-3-methylspiro
(1I5:2R9ble (- BiugrephenyBhydroxyinstyil-tyciepropanecarboxylic acid benzyt methyl
m?%ltﬁbri fl uor omet hyl - 3-met hyl spiro[i sobenzofiiran-|
, 4" -pi peridine], 5-nethylspiro[isobenzofuran-|
(1638, X (3, pirafhérdpRélyl)-2-hydroxymethyl-cyclo lic acid
6-f| uoro- 3-i sobEt yl s)|—oi r}(;[ [ ?ggenjzfo ur gﬁopf?%cﬂl;oxx ?S?Ipé)enzyl
methyl grajde; 25
' ' ' -1 1) 4" - Qi
(Iggfﬁ)?:l?{]:%}- éﬁ%&%ﬁﬁ&@ﬂ-ﬁﬁ&&% yRE ?—éjpcflép%gp%neéa%l}ogy’lm acid benzyl
méthf] araide; 3- (4-f | uor ophenyl ) spiro[i sobenzof uran-|
WAL -piperidinej . The spjropiperidi ne-derivatives
a&éﬂéfz‘%&‘ﬁ‘% e@vﬂ&mhe@bﬁz&ye#OHroxeﬁ%ec@mm@c@meﬂlm@ﬁhenylethﬁ)
amidé;Ss @ bond are prepared according to the nethods
descri bed by Maligres et al. Tetrahedron 30 1997,
(183R)do¢ieChlomyticiyl)- LHeimxymettyl-cfelopropatearbdHAi, ackBmethyl (1-
1497 he .f.ol | om ng conpounds were prepared in a
oA S
(13,2R09t PLFBofdpHatyD)- 3.0l iRk dmathdi- By Ropddet BOSLy1R afid bty (1-
eri di n?aq]L; _V\gPZO(;% B e S etopdicl Ok o byl
phenyisibyl)anyde:r o

-y di - ' |- ‘- pi peri dinel ; .
(4 2RE B RS 1 ot B St BBbopenceamhonyicyaciq methy1 (1-
phpeyleiliyDednide; The spi ropi peri di ne-derivati ves HQ of

I L), wh inthe Xis CRR7TR28, Z i ,
(1 éﬁkgr-ﬂs(% él(d\élglﬁxiqro;:h%gfle)lzrjhydrgxymeltlslyl—cyclopropaneca:lrbsoxgﬁg gcel?l methyl (1-

némAe@BL % §s-SPi ro(benzof uran- 3, 4' - pi peri dines), are
P pr%ﬁa?gd acec’ordi ng to the nethods described by Chen,

(13£Rg-2Hydroxybethyla bphdniieyAopropimeambdryliv doit ¢4-fld@8benzyl) methyl
3% . b5233-5234 and Slade, P.D. et al. J. Med Chem

afd6g, 41, 1218-1235. The fol | owi ng conpounds were

1DPRPALALCHIBrophsyl-2- Ay diaymethi Loycl arboxylic acid (4-

( 2, SP%L(I? drgr-og-fl_yl?or ogpi r%]flbe%zgci ?Pgﬁ?af:}’l,ei' -%)fyplecraicgllqe)

ﬂugm};enzyl{methyl amide;

di = - i 51 uor ospi r of benzof uran-3, 4:.- pi.perid
R R R T e e e T
fluapbleyrypmsthyt abide; substituted starting conpounds to

t??ds anal ogous to _the above nentioned. 15 Exanple
(1§7T,'23R -1-(3,4-Difluotophenyl)-2-hydroxymethyl-cyclopropanecarboxylic acid (4-
flubrdbeEiy RUQX¥RRIDONY] ) 4-1 socyanat o- 4- phenyl - pi peri di

unre %)i”et hy?gm ne’ (5.02m., 36.1mmmol) and

(1942Rrér(H0EblvoopHengl)2edey df el yputliy]-cyBlopropatgcarogylic acid (4-
fluorobenzyl) methyl amide;
(1S,2R)-2-Hydroxymethyl-1-phenyl-cyclopropanecarboxylic acid (2-chlorobenzyl) methyl
amide; '
(1 S,ZR)-1—(4—Chlorophenyl)-z-hydroxymethyl-cyclopropanecarboxylic acid (2-

chlorobenzyl) methyl amide;
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added to a sol ution of
1-(tert-butoxycarbonyl)-4-phenyl - 4-pi peri di necar boxyl

WO g00301688¢5. 0g, 16.4nmmol) in dry DVF (50nL) uRGBDK2004/000538
ni trogen at anbi ent tenperaturg The m xture is 20
stirred at anbient tenperature s?or 2h, and then
heated to 60C for 3h. The mxture is slightly cooled

(1sm@t)qo@cmbfo@he@l).mhy&%wmem&wcléﬁ&wﬂbcﬁo@qﬁdeeldt(,@_

t he remanence faoll owed by extraction with éth
Chéf??@]t’% G%WﬂrﬁmldeConbl ned organic fractions are

SR S Doy S AL i

chﬂx;rolseﬂzyl)anet@dlanuﬂe onat ography el uting wth ethyl
T f h 4.89 (,989
%ﬁg 33\57 roplgenyls)l -hyd {)}?ynlel:J r‘il—(:Sycﬁ)‘;’)ropan'e:carboxy/?lc acid (2~
Dt peidonyl ) - 4- i socyanat o- 4- phenyl - pi peri d
|ne as a clear oil. LOMS (mz) 203.2 (Mboc+tH); tR

= 3.64 nin. |HNWR (CDCL3) 1. 49 (s 9H) 1.92 (bd,
Exapaple 42, Obstexsaf thefornul8VIB (bt, 2H): 4.17 (bs, 2H)

Bk b B 32 S e

330 BBl Bvdticitl Mlihehed %o 36T B TH ool tEENRAREbwn into 1300 ml
1-(tert-butoxycar bong0 socyanat o- 4- phenyl - pi perid
icq-watef andhpisred atafonils %hfemremmtatath psid weag ssofated bynflteation,

AT S

in vedioss @iwedl ¢ of the dternibdivte (18, 2Rl -(WowbheaymeL- (e and
% 2005/ (016884 PCT/ DK200Q4/ 000538 62 tri fI uor oaceti c
dichlorgphepylgysloprapanseappgicacid. The 615 2R)-%i(brompmethyl)-1-(3,4-

GRS PENETISHERRERBIRIN ackGS) b vt OB totuene
(290 Bil)yadithionglshiofide Qlaml)avdsladdedmpwiéeldsnﬁg iLh ):nmaf(érwhmh the

R12 o
“”%’Cﬁ' : n%f"& %5 ﬂﬁg EPa‘iﬂonpme‘ﬁw yra5 £epladiq’C and methanol
(de’ 9)0&%5 4Adkd 8nd BreBRQRe Fad ARV t@‘%ﬁﬁlﬁrfb%ﬂ ﬂlﬁ sﬁﬁe@gt 19 for 2 h, The

nmol ) and pyridi ne-4-boronic acid
mlm Waspeaparaiedolpgdua, medissplvgil mdh&o}@eéhdxamsh@d @mlm S)lturated

sSSP RURIRRIN I} AL T HEY Rt s
mdghesiOm@nlp8ic andwwbporstes amdeaal Toeiveitelintedhedihty (1STHR)-2-

m xture is heated at_reflux 10 for 3 hours, then
(bromoppetiay i -( @%Wﬂphwp'&c&%ia?repwearhpv@mc acghmgtapl ester (27 g). The

a %,Q -glé(gxg)g% A q%ﬂiﬂ S@H@@lﬁggxgm? %fb%ﬁl?cofﬂa methyl ester

(15 mmmi)awae&séﬂimd mha&emtxﬂe éSGstamdtaddbchmch thixeura gl emire: of formula

t te i th ethyl tat 2 50 m)
(¥ i st apceomiie (30m i etiva fsairampiamibs (3mmod.
’Ih(a%ﬁkm}e wal§ bigeed M&%Xw%érﬁthl%" f%fjl@ﬁ,devaﬁ&ﬁfé@% ‘iﬁ&a‘édtaﬂé’n up in ethyl

means of evaporation e pro uct 1s purl

aceptei(2Q0 v andrwashed W@pﬁylymﬂewmmwg soflittn Igtdrqgei:ll carbonate (50

i35 OB SISl S B e e o

gnfel.thél talle %rdiiﬁcﬂest%?@mﬁﬂa VHeE&tblfsbﬁ fEBIMOVITy@SE gaikrally purified
LGB (T 2) 2310 (MH ) HNVR (CDCL3): 203

by (Precieeeon@ ialpie Sfﬁ)fron? agefoneyt |
Other esters of formula VII could be prepared by this method by using the appropriately

substituted (1S,5R)-1-aryl-3-oxa-bicyclo[3.1.0]hexan-2-one and amine of formula ITI.
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1H); 7.28 (dd, 2H); 7.65 (b, 1H, NH); 7.87 (dd, 111);

8.62 (dd, 211). 20

WQ 204516884r 0- 2- pyri di n- 4-yl - phenyl ) - acet ami de (PXTBVK2904/000538
10.3 nmmol ) is dissolved in net ol (40 m), then

pl ati num oxide (0.2 g, 0.88 nmo and gl aci al acetic

acid (10 m) are added. The m xture is hydrogenated

ExamaplPsr r Axiostthe foxmulaiVGlE t enperature, 3 atm 112)
24. h tal yst . d by filteri
ViR osaie seBier s JR et Taning 4 dheByee ey 1-.4-
) . . ) ; _
B e B L S M ol (U e A Bived
naetrag] (8Pl handesasr @Raek. Litiwm dydivaiieds O ynmacyives aledfnd the

wE R RE S B QT B 2 T B e Rl do 0 st to pH 3
with) conthientedits drahidceld @ﬂgm;i)&gib{t&@& bfiRcA(1S,20990ed

ith brine at.), .dried 4 filtered and
A@SW&W{?‘&@%%YW%%@H&@%%%PQH Iori de salt is
7S ' Ccol UL '
RS el Btk PBion
drred érvaglio.is filtered off and dried in 30 vacuo to

T P ey SR
subeiRelors df BzmGmveH) ;. 2.07 (s, 311); 2.95 (m

211); 3.03 (m 111); 3.36 (m 2H); 7.00 (dd, 111);
7.05 (dd, 1H); 7.28 (dd, 111); 8.75-8.91 (bd, 1H NH,

1. 9. 48. 1H WO. 2005/ 016884
ESnbis 81 Snfsbigindd ordhd Byl I o
Thé spkspiperidRiepdiivaiing MOV foline (¥il)] Whdrei! XABLRARANE is CRYR%E, ¥
.Under a stream of nitrogen N, N -carbonyl diim dazol e
1508 bppg, 189 .S@MOPWFM@W’-PmWBQ{ A pepReed, according to the
%gﬁpg oy t ;

Hf%ﬁl(ot ert C%)‘B%%@c ar g%@laf’}i@rp#e(?@%h 357% 40, 1427, by Parham et al. J. Org.
Chimer976] 4lc 2628 anxdd/by Baserietlal{ X. M4 Chkml 1916, )19] 1814ry THE
I'éSgﬂﬂﬁlfThe m xture is heated to. reflux 18h, then

o) S OHRAUEAR Ve RIERAE SHRHaCBMEent r at ed by
6IFRaR rieMRRAS At ence i s redissolved

in etgsl’lfgf)[ acet atfgfdﬁggm_%qg%d sug’cessi vely washed with
Otgflogemebplspirolispbenzafurpn- 1 (FH)LA pid@dingbOnl) at pH 3,

brine, | - then dried . and.evaporated to
62%’%%2?53 h%pémh%%%%?’%%@aé‘fgyﬂg%ﬁ}ﬁﬁlé@’ by silica gel
6-tritflworehedyBP methAstdlisbhazyutd- EBAY 4 piperidine],

acet at e- hept ane-tri et hyl ani ne _(40: 50:10) to furnish
S peghsoniplasgbenpotyran1 (34 pipcridine],

3 | e It )bl per idi ne-1 - car boxy
SRS ol pER R R Rl | T e
6—£lugr'oel3—cy’diblmxykpﬂbﬁsﬁ:dnbnmman-lﬁ}ﬁj,ﬁxpiﬁeﬁd?ie] M)id}l ( 1ddoma)

nd T, 1 Lhen. 2ZMHO in MeOH (5nl) is adde
o-Bifror iR %Y#EP%?'E%O%@&%W&%&-HWM ure for
2h

Water (20m.) is added and pHis adjusted to pH

12 by addition of 2M NaCOH. The organic 15 phase is
Theegpaioniperdinpderivetives 5K of fpabe(viiy vebereiadf edCRIR, Z is NR?, Y is
I 309L) . nhi ned rgani.c, f tions ar
» SO B ok o R DB Rt SRS A Fatsion
199745310988/ 0an@by Cheng et al. Tet. Lets. 1997, 38, 1497.
Phenyl - pi peri di ne-4-yl) - pi peridin-1-yl - net hanone.
LC/MS (mz) 273.1 (MtH); tR = 1.65

The following compounds were prepared in a similar way:
1-Acetyl-5-fluoro-spiro{2,3-dihydro-/H-indol-3,4"-piperidine];
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mn. 20 Exanple 11 Piperidines of fornmula Il where Q

is (iii), and R12 is phenyl and 1113. is a group
WS These pi peri di nes were prepared by RGRDK2004/000538
met hod used in Exanple 9 using the appropriate am ne
HNR25R26. 25 Exanple 12 Pi peri lhes of formula I11

where Qis (iii), and R12 is phenyl and R13 is a
]gAG&tpl-sﬂﬂB[Z'rmro-IH-mdolﬁ A-pi endme],

1- Benzyl - 4- phenyl - pi peri am ne

%Meé@fl@su@@ [&@hyﬂg@m nzét} A-pieridiel.. Czech.

Chem Commun. 1987; 52, 2095; Synthesis 2000, 1709)

(1 mmol) was dissolved in a mxture of anhydrous
’Emspnnpipemmme-dﬁdvamrbsj}mobﬂ fomiuw {/vhﬁ,mvlikﬁezhlhmb CR*ARF, dZ is oxygen,

fO aE‘Pd th was added at 0OC an
fed %dree ¥ °r§P§?88>§PZ %@IPWBS)TH@ picREigd @ccording to
%eﬁ“??@éxg*;ﬁﬂ’d%%‘%ﬁ Wene BUE Ma i} RO, 180N 5n Lon 1996, 37,

yedageandcilndr RD ect 26 Jnided. (Bkannd99&5¢1m2],8 3ised over
anhydrous nmagnesi um sul phate and evaporated in
vacuo. The crude product was taken up in ethanol WO

T&@Q&A&hﬁ@S&nﬁﬁE{d@I&%@@ﬁi Q@éﬁﬁamﬁaﬂaﬁ@ :m ), 5%
pal |.adi um on char coal was added and the
inydes erafen 3D

-NABOFpS Pl ipgadigeband3 bar in a Parr

s filtrated
O Ao ARp AL Bt ornd el 7T
p| peridines. 5 Exanple 13 Pi per|d| nes of forrrula [
re le (3§||3); and R12 |s phenyl and R13 is
FeoBONpEE AR aduced by applying suitably subsututed starting compounds

tolm@@ﬁayémfoogahsew&m BbORS thellddndg y! am ne

(Bi oorg. Med. Chem Lett. 1996; 2307; Collect. Czech.

Chem Commun. 1987; 52, 2095; Synthesis 2000, 1709) (1

| t f
Efiele, 1 SRRt ow%—é%?r Fatf4-ahng Lpsiiding
Tia@t@mnﬂn@(ﬂ 21l 860 EePR 4Rk 819@1?,) aﬂ\@é@@ﬁﬁg 1@t7mmol) are
0OC and the m xture was stlrred at

addedilo p solnien @f/hﬁ@ﬂdzwwwbmdhé-phﬁmmmmdmmﬂwhc acid (5.0g,

léﬁ%&%}nf ]ﬁ(‘%fogen( cda%?@(}ﬁ%t %&E‘?ﬂ %tﬁ%’ %ﬂ{%%gaef\]ﬁusme mixture is

stittédedt apibidnt teipey i@ Sr 260 ahe ted l&b&@& RIGUPE BN%h. The mixture is slightly
evaporated i n vacuo. The crude ﬁro uct was taken up

coaled @drenerntiated inivpcuos Waten (73l i addedtodhe raanese: fofjpwed by

)ﬁ%t élgq@gr ﬁ#’ﬂ aeli]% ?ﬁﬁﬁ&g’ﬁog ena ?%E&%gﬁgﬁ dar%.ﬁv%sheﬁ with brine

(xS, eirmd$MfgSO‘4)’ attbﬁlapﬁﬂd!de&’ dgmeat Th ¢rady Bitard ie punﬁed by silica
di nes. Exanple 14 Piperidines

t he final
fl sy e Wth 1D efate TSR (34 U BREGEASE (98%) of
thekAmbc 1a(terg-B%Rchyanato—&phenyl—mpendme as a clear oil. LC/MS

(m/z) 203.2 (M-boc+H'); tr = 3.64 min. "H NMR (CDCls) 1.49 (s, 9EI); 1.92 (bd, 2H); 2.02
(dt, 2H); 3.15 (bt, 2H); 4.17 (bs, 2H); 7.26 (dd, 1H); 7.39 (dt, 2H); 7.44 (dd, 2H).

Example 8 Piperidines of formula INT where Q is (iii}, and R'? is phenyl and R® is a
group -NHCONR*'R*
1-(tert-butoxycarbonyl)-4-isocyanato-4-phenyl-piperidine (I mmol) was dissolved in
anhydrous THF and an amine HINR*R* (1 mimo]) was added, the mixture was stirred at 1t
for 16 h, evaporated in vacuo and redissolved in a 50:50 mixture of dichloromethane and
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20 1-Benzyl - 4- phenyl - pi peri di n-4-yl am ne

(Bi oorg. Med. Chem Lett. 1996; 2307; Collect. Czech.
WOVeRY/a6Bitun. 1987; 52, 2095; Synthesis 2000, FPIOPHKI084/000538

mol ) was dissolved in a m xt of anhydrous

acetonitrile and et hyl dllspro;ré amne (1 nmol). A

sul phonyl chloride Cl SOZR23 (1 mmol ) was added at 0C
haﬂnbrbdttehnnmﬂlﬂl@nﬂ&)ﬂ&dsﬁmd atirtdbr 60 mfr0o Thé thixture wddWaporated in

s evapora%lﬁg,a‘3 acy taken up in ethyl

vﬁ?’é’ttﬂtgéve( B PPRAJICE RiR logepcgliaadsdigueous

sodi um hydrogen carbonate 25 m), brine (25 m),

dri ed over anhydrous. nmagnesi um sul phate and
Eeampde 4t e&lpmm fompalacilwvb ey Qduiti), wnd R Aisgphenpl and R is H

in ethan ( .D%.pal charco 5

was addedﬁlﬁ' 'éo' B{Pﬁ?g‘%gy ﬁ?’d&' Fﬁ%‘@&%&‘& ‘%An;ﬂ&e

2B roghobuflubid- @ chaflide3 D09 09t bl) apd bbhshic acid (1.60 g, 12.9
m xture_was filtrated and evagorate in vacuo to

mgneje akerdissplvidin b2rsimedio Qw120051016884
E%WWIBE%%%;@M @.@g,ﬁ!ﬁﬁﬂyoqﬁsraﬁagfﬁﬁlo%%d by sodium

c:(r])&,xai&ﬂ 10 $,.3847 finodl) diswlipdian water223 ol )0 The setlepis Gpaetat reflux

C 03‘?% t@n(s%ngg ﬁé @H"%%lngt%’rﬁ’%@i%%g‘)’z gﬁgrﬁlfhrfé gsziyﬁgt%n ﬁgqeevgggqa@d in vacuo,

tﬂéh%ﬁﬁm B3O sebhd
benzyl ) - net Byl - 21%”‘3@(4{%0 Hia J0iL) are qdded to the remancnce. The

phasenanstsopreatc® 40 thielayneod l&}EKlS(GBﬁ‘adIed gith3thyl acataik Y2 k SO ml). The
dded | BX trati . .. Th I, '
oHRBBE SHeRIeTRRER 57 SRt i GO, SBFt eSO § Biapd and
ccﬁtﬁﬂﬂ@z&&! BY Saeardd 6F sv@pdrdiorn Vl&efph'édu@f 8 %uﬁ.fi@d By8llitd gel chromatography

filtrate concentrat ed i n vacuo. crude ‘product is

clufing wathreth @@cﬂata bepigne:trigthylaming &7 0 Z:th@ﬂiowd hy pthyl
a&ttiié( Ieth?ﬁl d olg 1 ﬁ’é@a@? 1(058 %@sﬁz% @bﬁ 6% theht:ft e compound as an

rodu

ogemm Oivk) 2318 mmf‘m)‘mwm(mg—) 2.03 E@BH@ 4299 (dd, 1H); 7.11 (dt,

lénl’%cé% dgpzléggf@%r E%:&ﬁ)gyg'zhg{ 10); (8(62 (dd, 26) AP Pr openy|

(4-fluoro-benzyl)-nethyl-am de 15 The isomer m xture

(1
N5£42Eyom=2-gyﬂdiu44eﬂphmybhectylmdezz(50 Z( B).3 2a1hb]) 3 dibsoheidan methanol

0N i g 081 R B g o o e
THE ﬁﬁﬁbjéqghycﬁogﬁﬁtd@l% a (P28 dpblmatuR'( aﬁﬁbﬁﬁeﬁﬁeﬂaﬁ@@ 1Y dim. H,) for 24

acid (162 0. 94 mol i S added and e mXxture i s
hayrg. rmaaiy m@ﬁved@rrﬁ ering fheough celite gnd thgmeixture és concentrated in

w‘?c?t \é'gﬂ'el rﬁe@ﬂ%ngg?% %‘gbs?%(ly H]”QE&Q%B%&%EX@E}% a%dI 2’ aqnéuql% of water
( 1®hnk) ﬂmidn’@d,dﬁ’(wdqabmﬁsl pigse isinidile ®akiy by additiod of NN and the layers

40 60 obtai n the want ed roduct as an oil, Yie
ﬁw eFe3ack @m(\mlp_ythyl acetate (2 x 30 ml), then the

combmed organic fractions are washed with brine (sat.), dried (MgSO,), filtered and
concentrated in vacuo. The hydrochloride salt is prepared by addition of ethereal HCl to a

solution of the crude product in acetone. Preéipitated material is filtered off and dried in
vacuo to furnish 1.20 g (49%) of the title compound as a white crystalline material. LC/MS
(m/z) 237.0 (M+H"). "H NMR (DMSO-dg): 1.82 (m, 4H); 2.07 (s, 3H); 2.95-(m, 2H); 3.03
(m, 1H); 3.36 (m, 2H); 7.00 (dd, 1H); 7.05 (dd, 1H); 7.28 (dd, 1H); 8.75-8.91 (bd, 1H, NH,
HCI); 9.48 (s, 1H, NH).
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Exanpl e 16 Al kyl ating reagents of fornula Il 25 For
nom A suitable substituted
W?}@SMSBQ- hydr oxyrret hy| -] - pheny| - : PCT/DK2004/000538
cycl opropanecar boxylic acid am_ de (wwth R -R36 and n
as defined herein prepared as escri bed in exanple
3) (1 mmol) was dissolved in dichloronethane (20 nil)
and phosphorus tribrom de (3 mmol) was added and the
mxture stirred at_rt for 31L Water (10 ml) was
Exaple 1) (4hbeRykpieFieiy-4+5D-Riperidict ymetiynone

Utigh &fe%ﬁfﬂ@!ﬁ?geﬂ%ﬁe-c‘ﬁﬁﬁn%ﬁﬁhﬁgﬁgle (§.%zg,fizgﬂn&x§ "followed by
anhydrous magnesi um sul phate and evadporated I n vacuo
piperiding (B#tg, 93 19nwhold ks addsd tass srdufiomefoli-Gent bytowy tarbartyl)-4-phenyl-4-

furt.her .puri.ficati Eqr, n=1. . . .
piptdig&Biiolic o e HypimeD ia o THE Gospl: e ey heated to
re@lug 1 BhhaE EeVlEDYdnientaéhBlerature and concentrated by means of evaporation.

(4-fl uoro-_benzyg]zy- met hyl -am de WO 2005/ 016884
Thereroronrsds trodssokyed geethyl acetate (150mL) and successively washed with

N&ﬁéog ?e%“;‘[r"ééo& ;é/.ff,t.&‘ &iﬂltegﬁ:(lgﬁlﬁﬁi@o%@?{ I ERE N e eSO,

prop It acl
anidervaybratedes HysnessriTHi mtﬁnﬁ&il&s isporfiediby sjlidagzet] i:tlaemlamgﬁhphy
i n aceione. (240 and. 1| BX (10.1 36.1 mmo i s .
cliingotith B ite Ren an irto e (A0SR0} Rifiroh 18 (34%) of 4-
d ot o g:af | . d . 5 .
PHEEI£ApibEridiRt 1 Hhrichly b Bort-2.caltBEMCOR 5t iyt ostor gs o white
crysiallifg bolida{ldis is disselmed ot aotixtureveMeOH THenk) amleTHF (10mL), then

2R B OralLy s Ao AR R 9B s AfbiehiegPppture for 21
Wt (P00} e tadded @It Rejitedato HEOT ty ¥ddsOSEM INAIH. The organic

yellow oil. LG/ M5 (mz) 380.0 (M-HL"). )
phesoissaparnipl epd freaayepisehpseosckiracied with abyl acztare)(3gmL). Combined

or argcg %@@Wﬁg@@% 5%18 5Bhgbntbley fr}?agﬁg o liish BAFE (639%) of (4-

Pheayl piperidine-4agl)-piperidine] -yhinethanend. 5.CoVISI(ree) 273, I0@1£1aD); tg = 1.65
30 mnutes, then allowed to warmto anbi ent
MWemper at ur e. : .
(1S, 2R)-1- (3, 4-Di chl or o- phenyl ) < 2-f ornyl - cycl opr opane
carboxylic acid (4-fluoro-benzyl)- nethyl-amde (1.0
Expmpled3 rRipeyidiies ebforauiila Allovher® Qeis((i0), ad Ri’sis plideyl and R is a
dr opwi se and t&&iﬂgzs ture is stirred at anbi ent
tenperatd?gnPé .o hours. The reaction mxture is
THeSepipeAdinesiwik B Red BEiHethéihy@hH id BRamibl: cafiehd the appropriate
| ayers .are separated. The aqueous phase 1s extract eolP
an%mmﬁ% acetate (2 x 30 nl) and the comnbi ned
organic fractions are washed with brine (sat.),
dried (MgSO4), filtered and concentrated in vacuo.
EsEnepleriadePipexidines of forpinla Tilachdry Q Bidlil)cand/R is phenyl and R is a
chromat ography, elutipg with a gradient of ethyl
acetate:H%BFBﬂ@R(6¥}BO) - (50:50). . The product is
3 ] f . Vi 9.
1D R Ay g A R Mo CR PO 1008 1D
CedlepB) zath((Fem3yoramahl 1983; 92, 205 - SnfiRsia 2006 HI769)0(1 phuand) hwas

.)-..cycl opr.opanecar boxyl i c . acj .. .
i G R BHBRRO G s pesifile pc eyl lispropyiapmig ¢! pmo. An
acid chloride CICOR" (1 mmol) was added at 0°C and the mixture was stirred at 0° for 60
min. The mixture was evaporated in vacuo, taken up in ethyl acetate (50 ml), washed with
saturated aqueous sodium hydrogen carbonate 25 ml), brine (25 ml), dried over anhydrous

magnesium sulphate and evaporated in vacuo. The crude product was taken up in ethanol
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di ssolved in dichloromethane (10 m). N2 is bubbled
t hrough the solution for 15 mnutes before adding

WO 289168845 cat al yst (66.4 ng, 0.082 mmol, [ (1,BCT2BK2004/000538
cyclooctadlene)(pyrldlne)(trlcyclohexylphosphlne)lrld
iun(1) hexafl uorophosphate]). Ple reaction mixture
i s hydrogenated at a Parr apparatus (anbi ent

(3eRDEesBipallediud ¢ marcbaﬁosofn% vfas 2AQ8H Snd RB %ﬁﬁ}éfﬁé’é‘ C?kﬁogenated

removed by evaporatlon and the residue Is subjecte

far@4dh ati3chr fen Pag thy Pwoa@mtmwwm fijtrated and
e@%ﬁ}oun EirePhARS Q%&g%%ﬁém (53% of the title _

Ps?) Sof | M (mz) 415.9
(MFH) 30 Exarrple 17 (1S, 28) 1- (3 4- Di chl or o- phenyl

r

2- xol an-2-y

Ep ’a&’gi‘p %pg}p@ Ignlggllyw ereQis 8111), and R" is phenyl and R is a
(4-fluoro }:&S,Z_ @wnyﬁide WO 2005/ 016884
PCT/ DK200% 0538 67

1{Bepayll-phatybpipendime yimpline GipdrenfepObapion, m%mm de

e e RSB 08 s, Yook o was

di@sdwem\u HBt@E of Ahydidve abtyhitile ahs eyl dlis%%ﬁlangﬁe {Pfamol). An
30 mnutes, then allowed to warmto ambient
aqi¢ ghleride GHEOCONR 'R (1 mmol) was added at 0°C and the mixture was stirred at 0°

R L R e G
with s@ufafedmmedustioiad hdtogdh @rbonta25(mhD), Bine 25 ndjjdeidd over
se and the. mxture is stirred at_anbi ent
a‘ﬁ’é‘ﬁ%‘ﬁ Magpestyrg sulphplg gpd evaméa%@cna% Theeridegrodugt was taken up in
ethiRI1 (FPMDE SePHIRdinGorb Glath @3«9 Wk 5k B Snixture was
he a eou tracte

Iayers are separated. T ase 1S ex
hyxdrogensted \for 2l vibd bar(is a)Paﬁ(hydrc)geambnt dppambsbTiedixture was filtrated

AR pr el RS BRAGRTMEA i vacuo. The

crude product is 10 purified by silica gel

chromat ography, eluting with a gradient of §th 1
Exapaple %@p@ﬁd@les eRprgoyla I (vgere @ is (imeatp-l BUis phiegyl and R is a

|solated§%uﬁ§,i€1 r m xture. Yield 1.07 g (919.
L M5 (m%Z) 45 Exanpl e 18
1-Bbfizyl S plibnly]- ﬁbeﬁdlél%ﬁ@ﬁﬁad B org-Medieamy e 1906) 2BOT; 1-

- /1]1-1- 15
e Pt Hsrb Ction $953 53 3895 Sdiesis B9 709 mgmol) was
i e e %%Wﬁ =it and ety diispppylamine (L mmol). A
sulphoiny] chilersdd VISR @ U?hmnk) Iwas 3dddd) ati0SC and thedmixdure was stirred at 0°

0§ ZS) e&éﬂéﬁé‘& %ag glg(léjﬂr s qg?to,zta]gegl@p m eai(y? ag Q‘E?c}’ ml), washed

i e

d5oub sraghssiteth gelphdte angd eyapTrated iz v@ZuariThe troiz predicy was taken up in

L 1] t IS t.
ceifol (3D, MG R HabyoRf stk G bR 8 Rlbhe was
hyqiusgenbied f6n24ddat 3 banin o Pasdgiltogehitivardppaais. TRy ixture was filirated
sat.) and .the ethanol_ is renoved by neans of
Tae dhvaqEery ervedht BRd DIPRIAASS. | s added to the
remanence. The organic fraction
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I's washed successively with sodi um bi carbonate (I

Or, sat.) and brine (10 m, sat.), dried 25 (MgSH)
WeP§0EUAtdnt rated i n vacuo. The residue is pur iPOTEK2094/000538

silica gel chromatography eluting wth ethyl

acetate: ethanol :triethylam ne 5:0:5) - (90:5:5) to

furnish the title conpound as an oil. Yield 81 ny

Egaitfile 15 QUNBYdY rehgénl Of PoridiATTY: Exanple 19
Preparation of the conpounds of the invention 30 The

conmpounds of the present invention were prepared by

AL AR SO AR pspsuponyc aca -

fipoyebeniiylemothyl-@midéa 111 with an al kyl ating

(SRR kv Shb oo il BptmengsatboRylic acid (4-fuoro-
% ! g .

USSR L2086 G0 R 08 m st 01

gpHok pmenlhts addedbdBM epacgmratiom D)L SMBs Theitkedumrishtated to reflux for 2

Lxtre sti at it _for, 3 ter wa
i b et b3, The S et e e B8 e fitate
c@céﬁﬂrﬂé@ﬂﬁ&i&wm phoduct Balabe throngh 4 ﬂﬁrtcsilﬁfa gel column with
rous magnesi um sul phate and evaporated in vacuo

d
efﬁg%e@ifeé%@f%w CRAPE B- M2 78'% od theradich isabjaingd asahighly viscuous
_ Ol it it L
eIt o LB 8808 (LAER 0% i xrure of a

pi peridine of formula Il (1 nmol), and et hyl

di | 1.3 ) 1 tonitrjl 10
Pl 2B A Bl 2 Eh ddopogrdn. he
cyAoprepanectfBo PR 2Rl UAmid6/He Ah{ALfmfRd

evaporated i n vacuo. The product was purified by
chr onmat ographhei ther on silicagel ing as el uent

Tht ¥omaeReee/{ 5,25y driotioroeieny) g (B4F ) oils3 ioselansp-yi-viny)-
oy ddropdibAEbORIS AT B e -ﬂéﬁ?ﬂﬁﬁdgg§%yrﬁg,%§éjmmol) is

apor at acua an aracteri s
diBRI@Ad aEGR (2B, miJE-tolmessnpHomiPlaGd (@62 g 004 hinal) is added and

o RS A Foprgea brphtaiizn A7 4. Hout. T Solver 1 removed by
mg%ﬁﬁ%%@}gﬁl%ﬁ%@meﬁ pheRd bPHRE id chroti¥dghaphy eluting
with ety ycetate hemanspdA @0 htotndiaih ithe wianited product as an oil. Yield 480 mg,

- £ - b [) A yl -am de: 20
63%%11)5&%?4[52("@[1@%‘% Fdhyl ) -1 - (3, 4- di chl or o- phenyl ) - ¢y
cl opr opanecar boxylic acid (4-fluoro-

benzyl)-nethyl -am de (91 ng, 0.22 mmol) is dissolved
Exam Hting reagents of foppulasHi um i odi de (73 ny,

R el LI
cyoloprayenbarbakyli¢ 67drpnidO(vith RWBP) ardreasaiifieed hakbi@ prepared as
reacti.on m x for 72 hours

d GraBbIe o) Ll mra v ol in i promehate (30 ) ind
S ; o i . |
PR (oA A KRAP o A AR R R AP SR IRTY, Water 10
mprwasadiadand Jfter stieinzdoi Khmmies the Sckiordrethercqiiagnuas isolated,
drfeﬂrb%gpgﬂh%rtdgoqxs tn?ag%@sﬁ?ﬁ'siﬂpﬁ%% and evaporated in vacuo to a clear oil which was

used immediately without further purification

For n=1: (18,25)-2-(2-Chloro-ethyl)-1-(3,4-dichloro-phenyl)-cyclopropanecarboxylic
acid (4-fluoro-benzyl}-methyl-amide
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product is filtered through a plug of silica gel

eluting with ethyl acetate: heptane:triethylamne
WO905¢1683¢ f ol | owed by et hyl PCT/DK2004/000538

acetate: ethanol :triethylam ne 80:20:5) to furnish

70 ng (54% of the title conpo . LM (mz) 596.3

(MrH). 30 Method B: Reacting an am ne of formula Vi

with an acid of fornula VIII by the use of an

activati n%zlr eagent or a coupling reagent: WO

(bpdR)-b184a2ichlory m@U@AZ-meBm'atﬁgl-cyclopropanecarboxyhc acid (4-fluoro-

SR B Bt S b g s 10,

gad6. t ningel) dxchilded (]M édﬁc&ﬁraﬁiﬁﬁ |0)15‘1W)5 THE ﬁﬁﬁh&qghézﬂed to reflux for 2
anh rous DMF. Ethyl dii sopropyl amne (0.15 nmol),

WsADPm Feqled topmebient ferperatug. dhe polidsmreBlisred offaed the filirate
“‘%sﬁ?%???*a%?y | T8 product s elyied forauet s hort iica e chuonn with
k&fetaﬁwhqmm’s(ﬁﬂﬁﬂb 3371 (78%0) Jof Wiﬁﬁﬁ'o&d:!ﬂ E:bh%ﬁﬂed 4¥& highly viscuous
h% Ho% 55t 1L G 308 B The product puritied by
Cld?blﬁeth's_rltﬁﬁﬁér@'gﬁmsﬂﬂﬁﬁﬁi EH16Gad {;% 7R {'ﬁ?‘%‘ gnéeé&{)ﬁ S‘E%%E&Qi in dry THF

and evapora in vacuo and c
30w usgengoniand KERIDB €. 5HRl T80 enmol) isomlded pﬁhohh&e at 0°C. The
UV- and ELSD purities are

B’ P et 151 30t o ther s et ooy fo st gmmporature.
(tfsrrn s, ll)f)lc]'ﬂefo-]]ﬂ‘léeﬁ ; -2(1*0 gl@a’c?o}{répyzﬁzécarboxyhc acid (4-fluoro-benzyl)-

Acet’yl ari no- pI pe
msﬁwbymdd d ((&,4#@ mmlobrdassolved in dry THF (10 ml) is added dropwise and the

mRH UL %tg%éﬁgag ﬁ.??pf an%éq %%:ﬁxg%g %i %‘s The reaction mixture is then poured

oxﬁo ?&)co?d Waist gﬁ}lﬁﬂ'aﬁ@ ﬁ:Ith}'*’dﬁ Eh‘é sépﬁﬂ%@)d’ﬁeodqﬁaﬂs YhBseis ¥kiracted

Wﬁ)enyl ]- Ig di chl’oro
W @ yectafe (HpPo gﬂh@@é}l@ g@gxbmgd argagic ﬁ'achons are washed with brine

(Séfbé é}é{a{?g\gg%‘%iﬁié%ﬁ’ 0f 0 me St %‘6 7 ny %ée 5’5546’?%’5 purified by

sikicer gell ghroniseogaphiyt Hloting with hfgriﬂléuﬂo&’%thybﬁfeﬁﬁ't@h%ﬁﬁier(g :100) — (50:50). .
Crabtree's catalyst (17.7 ng %
TheReedi dsisplatedap gy E éfommey (qnﬂaueey CTigH 620 eGP0 TS (%) 412.1
I ) hexafl uorophosphate]). The reaction m xture
i's hydrogenat ed at a Parr apparatus (anbient
Thesngreeramutere (85,28)12-((ZIR)-2-Chior@ vRGHAL (#,4-dichiveo-phénsa)t

o R AT B Pt il Bl 4w

disoRyek 1ﬂ@%ﬂr@m%ﬁ@‘?b pi1y. B ﬁhﬁ’élb&‘ﬁn‘&%i ution or 15 minutes
ora rni s

85:10: 5 Eva i on" from hept ane

beffore jaddipg @@Ietm Wfaéysﬁkﬁﬁt 4mgo). ioaz mm@t 135 ny ( 38%
bbb oSl Rt R R TR e, The
reduminhyhixoae is dtepeasted soer appatatd @mbient temperature, 3 atm. Hy) for 4
hours. The solvent is removed by evaporation and the residue is subjected to silica gel
chromatography eluting with ethyl acetate:heptane (20:80). 91 mg (53%) of the title
compound is isolated as an oil. LC/MS (m/z) 415.9 (M+HY).

Example 17  (1S,28)-1-(3,4-Dichloro-phenyl)-2-((Z/E)-2-[1,3] dioxolan-2-yl-vinyl)-
cyclopropanecarboxylic acid (4-fluoro-benzyl}-methyl-amide
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conpound MtH} RT UV-purity ELSD-purity Synthesis
(%9 nmethod Ila 564,2 2,5 98.49 97.90 A 2a
Wmogogss,-d 41.8 99.2 A 3a 576,3. 2,6 82.5 98. PCADK204/000538
594,3 2,6 98.17 98.59 A WD 2005 7016884
PCT/ DK2004/ 000538 70 compound A+ RT UV-purity
ELSD-purity Synthesis wll. (%9 (%9 nethod 5a 590, 2
(ESGDiazolﬁnMnkﬂny@mlﬁ@ﬁylﬁh&p&oﬂﬁmﬁﬁoﬁﬂie{B 38g, 789 5159013 is suspended

. 85422482389991A
2’@% BB 150 5w fegon and REMEIS (1.5 o 748 romol)gs e portionwiso at

CpeT ik gyl o O 5 3y ipintR Byt W e

t@Bpedaure. (152RF 123 ,3-TicHoRSpIESy AR fohmyLldrlfHOpadedutoxylic acid (4-

5555 g By e L 45262 mnolpdisophestin dy THEZ1 Gl 3 added

ol A S oy 8 giom misr

ithen paured ogtogc@@pl@gra% (¥Bm} and dbe Beas m@eﬁﬁaiﬁ& 'Big. dfpieous phase
1&7{&%&%{1 %ﬂi e%h}?l aceta e (§ }6; 3%)%)1) and %Seacogn%ggﬂe%l orgamc gac %nél Qr% washed
w1th brine (sat.), dried (MgSOy), filtered and concentrated in vacuo. The crude product is
purified by silica gel chromatography, eluting with a gradient of ethy] acetate:heptane
(20:80) — (50:50). The product is isolated as a Z/E isomer mixture. Yield 1.07 g (91%).
LC/MS (m/z) 450.1 (M+H),

Example 18  (18,25)-2-[(E)-3-(4-Acetylamino-4-phenyl-piperidin-1-yl)-propenyl]-1-
(3,4-dichloro—phenyi)—cyclopropanecarboxylic acid (4-flaoro-benzyl)-methyl-amide

N-(4-Phenyl-piperidin-4-yl)-acetamide (140 mg, 0.64 mmol) dissolved in ethanol (3 ml) is
added to (185,25)-1-(3,4-Dichlore-phenyl)-2-((E)-3-oxo-propenyl)-cyclopropanecarboxylic
acid (4-fluoro-benzyl)-methyl-amide dissolved in ethanol (5 ml) followed by dropwise
addition of sodium cyanoborohydride (1.0M in THF, 1.97 ml, 1.97 mmol) at 0°C. After
complete addition the mixture is kept at ambient temperature for 2 hours. The reaction is
quenched by addition of sodium bicarbonate (3ml, sat.) and the ethanol is removed by
means of evaporation. Ethyl acetate (30 ml) is added to the remanence. The organic fraction
is washed successively with sodium bicarbonate (10ml, sat.) and brine (10 ml, sat.), dried
(MgSOy) and concentrated in vacuo. The residue is purified by silica gel chromatography
eluting with ethyl acetate:ethanol:tristhylamine (95:0:5) — (90:5:5) to furnish the title
compound as an oil. Yield 81 mg (27%). LC/MS (m/z) 610.3 QMHD).

Example 19 Preparation of the compounds of the invention

The compounds of the present invention were prepared by one of two general methods:
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29a 560,1 2,5 98.16 99.81 A 30a 578,2 2,4 97.01

99.87 A 3la 586,2 2.4 97.17 100 A 32a 562.2 2.6
WO1208901688436 A 33a 604, 4 2,3 93.68 99.44 A 3PCIANKR0B4000538

2.6 84.9 99.19 A 35a 580,4 2.4 96.74 98.84 A 36a

618,2 2.4 92.3°99.95 A 37a 549 2.8 100 99.34 A

38a 558.3 2,6 9721 99.97 A 39a 578.3 2.4 99.62 98.43

Meth6Qa:6 3 AkyAting B8p&Tdiné of\fordhila PHAvith %%ll%%tﬂg derivative of
98.91 A WO 2005/ 016884 PCT/ DK2004/ 000538 71

fmﬁaiq' ELSD-parity Synthesis conmpound MtH m n,

S B Tl B S 2,

cﬁﬂdp@p&u&ﬁamﬁxﬁﬁﬂatﬁfialﬁﬁ]: (l\nnﬂﬁalw@l% glsé’oslgid%gﬁc%&oﬁ@th% (20 ml) and
47 80 4 9 a
PQ%S i Wibpomidstid mmsDavasgidds! gl o TAXUSb Ribbast for 4 h. Water (10

A5t 4 S o S B i
dhedoweranbydrosonagEstm S8phate S0 aFeraBd iBddo 56 aledr il which was

uS 1&4}1&%?&&?137( vgthout further purification by dissolving in anhydrous acetonitile (10 ml)
and added to a mixture of a piperidine of formula III (1 mmol), and ethyl diisopropyl amine
(1.3 mmol) in acetonitrile (10 mL) and the mixture was heated to 85 °C for 3 h. The mixture
was cooled to room temperature and evaporated in vacuo. The product was purified by
chromatography either on silicagel using as eluent ethylacetate/triethylamine (99:1) or by
purified by HPLC.

Fractions containing the product were pooled and evaporated in vacuo and characterised by
HPLC-UV-ELSD-MS. The measured HPLC-retention time, the measured molecular mass
and UV- and ELSD-purities are shown in Table 1.

For n= 1: (18,28)-2-]2-(4-Acetylamino-4-phenyl-piperidin-1-yI)-ethyl}-1-(3,4-dichloro-
phenyD)-cyclopropanecarboxylic acid (4-fluoro-benzyl)-methyl-amide:
(18,28)-2-(2-Chloro-ethyl)-1-(3,4-dichloro-phenyl)-cyclopropanecarboxylic acid (4-fluoro-
benzyl)-methyl-amide (91 mg, 0.22 mmol) is dissolved in acetonitrile (10 ml). Potassium
iodide (73 mg, 0.44 mmol), potassium carbonate (91 mg, 0.66 mmol) and N-{4-Phenyl-
piperidin-4-yl)-acetamide hydrochloride (67 mg, 0.26 mmol) are added. The reaction
mixture is heated to reftux for 72 hours, then cooled to ambient temperature and
concentrated in vacuo. The remanence is redissolved in ethyl acetate (15 ml), washed with
water (10 ml), brine (10 ml), then dried over MgSO, filtered and concentrated to an oil, The
product is filtered through a plug of silica gel eluting with ethyl
acetate:heptane:triethylamine (50:50:5) followed by ethyl acetate:ethanol:triethylamine
(80:20:5) to furnish 70 mg (54%) of the title compound. LC/MS (m/z) 596.3 (M-+H").

Method B: Reacting an amine of formula VI with an acid of formula VIXX by the use of

an activating reagent or a coupling reagént:
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57a 614,1 2,79 100 99.96 A 58a 610, 3 2,45 58. 47

99.76 A 59a 2,51 A 60a 2,31 A 61a 2.31 A 62 a
WE2605/016884 53 47 99 76 A 63 a 593,1 2,8 43,8 993171)1;&004!000538

64 a 591,6 2,6 93,8 99,6 A 65, 609,5 2,6 96,3 99,7

A 66 a 496,4 2.1 97,5 100 A a 632,6 2.9 98,56

99,24 A 68 a 608,4 2,6 99,22 99,37 A 69 a 568,3 2,5

NSO MO AR AT
12,4

I%f"%%*?c?%%xyil %3"15@0 % mymgl) vas disselvgd mantydrous DMF.
E 1 aﬂs pé»‘imﬁnégg 12 nglégi) %Eu%garg%e %% 01359 mégﬂ? cﬁ%ﬂlglaﬁnéopyndme
(05(45911@:102) SUBOB gbegobazel- I-memaﬁmmlmg@)pnasmmm A

g grRiogy LBt vl iR gnture Sspd sy ar ghThe
136t AOmBBue fvah NEHARRE ANEHE AndPhb JARRD SQPESHPL2. Fractions

conpound Mtr RT UV purity ELSD-purity Synt heS| S mn.
cqmiginingsihe profet W paolsd gadsevapgratml in gzge) o charsgtpriged by HPLC-

U@gﬁLgD%\{[ﬁ. ?ﬁe %%asﬁgecpﬁl’ﬁc-retenﬁon time, the measured molecular mass and UV-

and ELSD-purities are shown in table 1.

Method C  Reducing an amine of formula IX:

For n= 2: (15,2R)-2-[3-(4-Acetylamino-4-phenyl-piperidin-1-yl)-propyl]-1-(3,4-dichloro-
phenyl)-q:clopropaneéarboxylic acid (4-fluoro-benzyl)-methyl-amide:
(18,25)-2-[(E)-3-(4-Acetylamino-4-phenyl-piperidin-1 ~Sf1) -propenyl]-1-(3,4-dichloro-
phenyl)-cyclopropanecarboxylic acid (4-fluoro-benzyl)-methyl-anride (65 mg, 0.11 mmol)
is dissolved in dichloromethane (10 mi). N; is bubbled through the solution for 15 minutes
before adding Crabtree’s catalyst (17.7 mg, 0.022 mmol, [(1,5-
cyclooctadiene)(pyridine)(hicyclohexylphosphine)iridium(l) hexaflnorophosphate]). The
reaction mixture is hydrogenated at a Parr apparatus (ambient temperature, 3 atm. H,) for 3
hours. The solvent is removed by evaporation and the residue is subjected to silica gel
chromatography eluting with ethyl acetate:ethanol:triethylamine (95:0:5) — {85:10:5).
Bvaporation from heptane furnishes the title compound as a white solid. Yield 25 mg (38%).
LC/MS (m/z) 610.3 (M+H).

The following compounds were made by the methods indicated in the table. Analytical

data are shown in fable 1.

IRT | ©UV-puri ELSD-puri Synthesis
compound MAHET min. (;) K (%p) v n);t;t_hod
1a s6d2 | 25 | 9849 97.90 A
2a 578,5 2,7 41.8 9.2 A
3a 5763 .| 26 825 983 A
Za 5043 | 2.6 98.17 9859 A




86 a 563 2,8 75,93 99,76 B 87 a 553,3 2,4 100 99, 92
B 88 a 536,1 1,9 97,04 97,15 B 89 a 578,2 2,1 98,94
WORUeH16B3490 g 508,1 0,3 100 97,06 A 91 a 506 PETHK2004/600538

100 96,9 A 92 a 560,3 2,8 100.95,22 A 93 a 488, 4
0,2 100 94,2 A 94 a 454,3 2,0 'T00 93,98 A 95 a
542,3 2,8 100 90,31 A 96 a 526,4 2.67 99,68 94,67 A

97 a 550,2 2,475, 05 {RWO BUV—%&H I.5hH- 4, &g i
B 99 4 8Oposd| MTE’ 49, 9¢ /1) 5 b 586, ‘?" 8?3&?%8
100 B} 101 a 620, 2 2|8, 84{ B 1éé)a 550,2m hod
81, 65 (96, k4 B 1% 4265 79,@%3 9_, Lut—mg’-\ 104 2>
96, 808-99_264 A i%'; 4 89 646;99, 617 A 106 aAZ. 4
100 97,59F%A 109088 2, %§C1 868> 99| 1409%8 109 a 2,8
89, 427 997205 h 5509 | 524 SUFDI0[ 9, 8 A [I10 3, 2.2
83, 67699134 A~ —11tao15 27200006, 5IA—112 g
’ 84 A1 82, 1o g1
565,12, 5 88,5 155%’2 4?7 A ]E?I.%S a 529,%9{-’2 93, 664
99,867 A %114 & 433,222 5 982951 P9, 230 B 115 a A
543, 3 (7, 37005, OF0::95, T B ¥385 a P93 g3 65,664
99, 544 5 )] Rgs él?'% 08 991 A 18 a
502 2|2, 6785, 67560 582? A D8 99.83 A
13a 5843 | 2,5 97.25 99.47 A
14a 544.1 2,7 93.6 99.8 A
15a 515,2 24 72.36 99.83 A
16a 5423 2,5 88.53 100 A
17a 560,3 24 98.21 99.95 A
18a 5464 24 96.39 99.87 A
19a 560,3 2.3 90.62 100 A
20a 576,4 24 94.47 190 A
21a 5142 24 9942 99.84 A
22a 5284 2,2 96.9 99.8 A
23a 526,4 23 75.77 99.95 A
24a 575,1 2,2 97.43 99.74 A
25a 5443 2,6 90.09 9948 A
262 562 2.3 96.58 99.84 A
27a 6044 24 95.66 100 A
28a 533,1 2,5 99.44 100 A
20a 560,1 2,5 98.16 9981 A
30a 5782 24 97.01 99.87 A
31a 586,2 24 97.17 100 A
32a 5622 2,6 91.69 99.36 A
33a 6044 2,3 93.68 95 44 A
34a 606,5 | 26 849 99.19 A
35a 580,4 2,4 96,74 98.84 A
36a 6182 24 923 . 9995 A
37a 5492 2,8 | 100 99.34 A
38a 5583 1 2,6 97.21 99.97 A
39a . 5783 2.4 99.62 98.43 A
40a 6324 | 25 - 100 ' 99.77 A
 4la 5922 | 29 ] 99.11 98.91 A



119 a 530 2,5 86,245 98,629 A 120 a 580,4 2,6 79, 450
99 148 A 121 a 593,2 2.6 78,272 98, 414 A 122 a

WO 001386 95 860 98 734 A 123 a 596.3 2, 4 77 RCTHDKZ004/000538
A 124 a 610.3 2,5 82,4 98,8 C..125 a 600,2 2,5
73,000 98 462 B 126 a 542 4 2.5 90,187 98 575 A 127
a 582,3 2.5 100 96,845 A 128 a 519 9 2 3 84, 144

95, 282 A WD 2005/ 0168RA" P 3 Synthesis
conmpoujn&eraemrd RIMERE furi tly EJ, S ur| t Synt hesr s

mn () (% nethod lJ!‘}!’éas 4) 3 2,3 %"’554 09, Bthod
130 a [5574% 2 972876~ Bos a3t a Ggyyp 1384144
95, 282 a-Bl4 3 2 80, 554_99 653 B anpl’e 20
Receptior 6j|“ndi xgﬁ%s?'sayz’ Ki ') %fhe bi nd®hF asday isa
based |on Maevi Qusdsys dexer|i bed.oaet 1od395(14nung. FZ7er
al: M A4@—pA1H11-6—and-Saran—HM-et
al - J |Pharnacol t9p 12 180l o130 11). A

Menbr dne fffepai a¢isen:| Merbr HMés were PEB atdd froan
baby Hanms#¥mr Ki a5g% BEK)[ caBls Stablygmxprgssingthe
human pt-ors-Qr fram Chi nese_hanst
ovary |( P cel | $48t bt (10 28br ebsi nFPhe Human AK2
receptjor . 424 howe2befBY ¢ -h@Beest | ng, 9%de BHK Cerfs

wer e treaggd—wihtiehgstainA{TSHgto—Hhrerease
expr egsi an® The 85| & e e \?/gs%ed ;chggémw th icechld
phosphat e21Buf f pr 688 sal$he wiStdbut | Myt 3:97Caa and A
Sodi um bi &2ar bo 13(;3@3( PBSY | The7€el S s|he Ssqraped—of
in 10 (i BS—and Cewltrifug for!l3 mn at z(‘an(‘ﬁ
1500 ¢. The subeilpdt arft® |was?dt schr de®-2nd tlhe pédtl et
was resusPendef s’ln,ngZ;ﬂ of IlCG Tri9edHCT pH 7, ™

g

buf f er—I5gsgontpirningT 2 iV — M EDT A1
EGTA (buffer éndg,uzbﬂs =oug?1?glcv Dougngw‘i\:ég hormqeniBsed.
(For {he ¥® recept of ot aPhthg henbPdies dn ex® a
step W ths7a M ngigent 2j7% Ygariodon a 4Lmd—ﬁuu UA
wed—hy—resuspensionlof.th L1
LSLLgr Ry X R do7 A
59a 2,51 A
60a 231 A
6ia 2,31 A
62 a 5797 | 25 | 5847 99,76 A
63 a 5931 | 2,8 43,8 99,7 A
64 a 5916 | 2,6 93,8 99,6 A
65 a 6095 | 2,6 96,3 99,7 A
66 a 4964 | 2,1 97,5 100 A
67 a 6326 | 2,9 98,56 99,24 A
68 a 6084 | 2,6 99,22 99,37 A
69 a 5683 | 2,5 79,36 99,97 A
70 a 4993 | 24 96,75 90,88 A
71 a 580,1 | 2,4 72,93 99,12 A
72 a 5464 | 2,3 72,08 99,94 A
73 a 5172 | 2.4 99,56 99,88 A
74 a 5442 12,3 95,31 99,94 A
75 a 5352 | 24 87,78 98,21 A
76 a 561,9 | 2,3 85,12 99,62 A
77 a 5825 | 2,6 98,18 99,36 A
78 a 5493 | 26 95,66 99,92 A
79 a 5763 | 24 99,76 99,77 A
80 a 5483 | 2,3 97,01 99,9 A
81 a 6023 | 26 1 91,01 98,89 A
82 a | 5663 | 23 96,79 99,80 A
83 a A

6203 | 2,7 896,06 98,97




A was included to enrich the nenbrane preparation).

The suspensi on was centrifuged for
Wags 16834 The supernatant was di scarded, the p8CFANK2004/000538
was washed with 10 nil
was centrifuged for 25 mn at

20

buf f

1

25 mn at 4C and

A and the suspension
and 40000 g. The
super nat ant was di scarded and the pellet was

resuspended 1 nf /7,5 nRITr TP fren. & nj -
12,5 frivodg@in2, | IAEEDTA, mfé‘c‘ﬁ L T Crose,
frozen in  ligpid ni [#Bgen 4 stored(at -8( T.wefipd
Conpetitgpry, bigrpg pssay g the NG ot reirg—agsays
=L IRl M ol ediot 5 ih-in
¢ A VY P
> st 0 2005/ 056884
am 1$R\9 4p.glm B
uniﬁ?ﬂéQA) and B
undS8P8r 60 minBat
5 A
o MEEES| - ‘||hcténr‘9
\ irs? 28 TriQApH
2 _a$d._02% BSAfand
nds %888 _eolnin At 25
api 8911 t rhtiond
wi P84 04 | BSA ANK3
eimi M9 (NKL _andBNK2
arvet®0er The B
ice9880d 50 MV Bris
ant 198f or ef counBi ng
__101%or epch B
conpo ( cenP®Af i on| requBred
to obpaiH330%li nhi bilt#8n of9.0%he |r ad?®#%gant) was
det er i n¥4 2f r dm congehbriat PBAG egporS264ur vies and
used fo ¥dPcullate thd4dpp8PE4t 4f fi98G1Y K | fromhthe
equat | on!%2 | 450/ (1 4124<), Were ]l i¥.5%e A
concentr¥fifon | of raddl|i g8hB96 Kd i sP%HE di ksocition
const ant1%8® t He radijoh® dan89427d Was ¥WA06r mi hed fAom
sat ur pat i WA 2bi ndi ng_experli nBHOE 15 V987t est ed ad
descr 10above t he [cbPouBd678 a{560%M3# hald an A
appar entMNR3 df P58 ty2,2 ([Ki )108P | éss t9&n 50 nM Ahe
conpoundd287a-1696p.1all| 2.hdd 8h54ppar er249K3 af fi nidy
(Ki) lof 11P&ss |t bayy 1009 [nM3,6éve ¢onmuaesds 65a- 858 al
had” afTaparent —NK3 Taf LT Ly 4 Kot ess—thang60
nM an coyp KPS a%%% -15-%%;é1a|| hag(?’zgz af
affinity CRi) 0432323 Han95.88 1000 %MOOExgirrpl e B1
The M onomet 1 6] 10.0] Thebe Rpades GLTTY aseay:
CHPRGH oS wWererantanySea +oefreri CaC‘]’.
FLI PR_assays di %02 4 [as® déscri®$8d i n Jer rfan,
Jc H8a 6022 | 26 | 85679 99,662 A
119a 530 | 25 | 86,245 98,629 A
120 a 5804 | 26 | 79,450 99,148 A
121a 5932 | 26 | 78,272 98,414 A
122 a 5433 | 24 98,860 08,734 A
123 a 5963 | 24 77.0 99,2 A
124 a 6103 | 2,5 82,4 08,8 C
1252 | gh02 | 25| 73,000 98,462 B
1262 | g0y | 25| 90,187 98,575 A
1272 | 5gp3 | 25 100 . 96,845 A
128 a 5199 | 23 | 84,144 95,282 A




10

15

20

25

25 et al: Eur J Pharmacol. 2001, 414, p23-30. BHK

cells é%f. Exanpl e 20) stably expressing the hunman
WRRE05/04¢88ht or were seeded in 100 |cl nedia i n BEHDK2004/000538

wal | ed cl ear-base 96-wells plahes (Costar) aimng at
a confluency of 95-100% at the 'day of assay. The
assay was__perforned accordi ng to the cal ci um assay
kit (Nbl ecul ar [Devi ceRY. {ul“y, t Ly UM saRay
r eagerjt “apeundi $34tHed | nlHanks BSS (HBSS) EJbLffer pH
7,4 cdntai ning]20 MM™Bpés 36%and| 2, 5 M pr gbi APdhed.
An eqyal 1¥®i UNME O 1), Of calci say reagent
d 123 DRSS o1

sol uti gfed 1 ot he wells and tes were |
i ncubat e&g%r 5PN 354 $7C.100he Dl algés?'(i/vere B
subsequer®ly pl aped 23 he {E,,L1|45>R Or gE%gyn Nt 1 ON Bot

ad

fluorg S re—dituf-ed—-nR—HBS$ bufLer
cont mﬂ?igo ?@*Eﬁo ?30 i 28 tlest 92BF t ést o%B 35
agoni st activity 50 pl of conmpound was added to the
wells and the plates were anal ysed for WO 2005/ 016884
PCT/ DK2004/ 000538 75 3 minutes in the FLIPR For
Exmmpleil0 aRieeepton bindingt dsyay 1K1')25 gl of conpound was

e
P}?ém%oloi9mﬁ§ﬁ5 -4 ddar Bl PAREANA! PiA Aco?ﬁxg"fﬁ 2é'1 p1303-

nM previously determ ne rom a ‘dose-re€s
IMith NKB. The plates were subsequently read for

ut es befq]re 5 tennination. As controls, sel ect ed
M‘\%E@m& ates were added only 100 nM of -t he NK3
MeRbeRics weadiRflael fRIBoRy HndMr idnkh e HFZ T &HJ?@Jsmg the

|ono cin. The maxi mal i ncrease I n oresce ce over

i NEDrecentpmgr &amwclnngmmnutm oVirg fCHEY cells stably

PRI 4Bt 55 o 5 e

with trichdstafia A @8A) 16 BBreasy &pr@siofdThdcdllb efd-WwRBe@ $%RY with icecold
ve and inhibited the NKB- nedi at ed

- d
Ph&%fﬁ%ﬁ?%ﬁegﬁahﬂﬁ@ﬂmﬂt ‘e bRorand:Soflams bigarbanate PRI he cells

wée |s!:1%{)ecir b€ 1954 PISS %%%%EEE@E%PWMdﬁOSr e’I‘]% Supernatant

rec_ep ant agoni Sts.
w@@rmmwmt waGresGpideB if 10 Al of 1P etM d'refHCl pH 7,5 buffer

conf¥idthg 3 v WEEC 0, KM BD TR, 'l B A ot A) and subsequently
Dounce homogenised. (For the NK1 receptor containing membranes an extra step with 5
min centrifugation at 4°C and 1500 g followed by resuspension of the pellet in 10 ml buffer
A was included to enrich the membrane preparation). The suspension was centrifuged for 25
min at 4°C and 40000 g. The supernatant was discarded, the pellet was washed with 10 ml
buffer A and the suspension was cenirifuged fdr 25 min at 4°C and 40000 g. The
supernatant was discarded and the pellet was resuspended in 7,5 mM Tris-HCl pH 7,5
containing 12,5 mM MgCl;, 0,3 mM EDTA, 1 mM EGTA and 250 nM sucrose, frozen in
liquid nitrogen and stored at -80 °C.

Competition binding assay:

For the NK3 binding assay, membranes were incubated with 0,1 nM *I-eledoisin in 50
mM Tris pH 7.4 buffer containing 3 mM MnCl,, 40pg/m! bacitracin, 2pg/ml chymostatin,
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5 (0 or a salt thereof, such as a pharmaceutical ly
acceptable salt; wherein - R -R5 are independently
WQ@%@%@W# rom hydrogen, hal ogen, cyano, ni tr o PCEYDE2004/000538

al k(en/yn)yl, C3-s-cycl oal k(enz?y

C3-s-cycl oal k(en)yl - Cl 6 al k(e /4yn) Yl, am no, Cl-6-

10 al k(en/yn)ylam no, di-(G -6-al k(en/yn)yl ) am no,

zmlﬁmp}kc(mmqm) Yk el lmpylbnn, BIU2OPBAN ORI albumin (BSA) and selected

Cl - 6- 0@2 /yn) yI mnocarboné

CQioeRiEtL QI?R?‘%?BU;H 5*%@9@8@@5 Ay C; hydlroxy,
125

F&'al gi%i ARLNK DS i 2t t@ﬁ%@%ﬁﬂey%ﬁélﬂéﬂbgtedmhomm I-

substanig Biot §rl)oN STL-NER, Ir;aspectlvely in 50 mM Tris pH 7.4 buffer containing 3

o MCE AL RPS 5 X o i ieod Concipioms of commmagrngs f5 60 min at 25 °C.

Tmysb"s ®as té@ﬁmteﬁ Idlﬁlﬁaﬁomﬂ;ydugh@w@ ikGRA predotked with 1%

slSc | oal k(en

B%_@I{gy @(sagﬁ) 91 3 {f}@mﬂmﬂm(lmnmlﬂ and K2 binding assays) using
R R
mMﬂe@ seintilGint Gefatddomntiyg jrya Waﬂl&c Sclﬁlyll‘dt@ﬂ cbd@e) yl ., and

o BRI o IR i
thk %Jﬁigéaﬁﬁ & t&} (n ulz(% fr43 3 V\%B@:?u&lg'ﬁeéﬂoﬁ WQW {p calculate

thiapgarent aﬂm@ K\ﬁom fdDequRBIn Ki=YICsp/(1+E./Kq), Mh&8R. is the concentration
otl}“adibiiga)gld'.\le is the dissociation constant of the radioligand and was determined from

saturation binding experiments.

When tested as described above the compounds 1a-56a ail had an apparent NK3 affinity
(Ki) of less than 50 nM, the compounds 57a-64a all had an apparent NK3 affinity (Ki) of
less than 1000 nM, the compounds 65a-85a all had an apparent NK3 affinity (Ki) of less
than 200 nM and the compounds 86a-132a all had an apparent NK3 affinity (Ki) of less than
1000 nM.

Example 21 The Fluorometric Imaging Plate Reader (FLIPR) assay: The compounds
were analysed for efficacy profile in FLIPR assays similar to assays described in Jerman, JC
et al: Bur J Pharmacol. 2001, 414, p23-30. BHK cells (cf. Example 20) stably expressing the
human NK3 receptor were seeded in 100 pl media in black walled clear-base 96-wells
plates (Costar) aiming at a confluency of 95-100% at the day of assay. The assay was
performed according to the calcium assay kit (Molecular Devices). Briefly, the calcium
assay reagent was dissolved in Hanks BSS (HBSS) buffer, pH 7,4 containing 20 mM Hepes
and 2,5 mM probinicid. An equal volume (100 pl) of the calcium assay reagent solution was
added to the wells and the plates were incubated for 60 min at 37°C. The plates were

subsequently .pIace_d in the FLIPR for examination of fluorescence.

Compounds were diluted in HBSS buffer containing 20 mM Hepes prior to test. For test of
agonist activity 50 pd of compound was added to the wells and the plates were analysed for



R36 R33 (Vi) R41 (vii) R35 R34 wherein R10 is an

aryl; wherein R'" is selected froman aryl or benzyl,
Whmowlwsa- al k(en/yn)yl sul fonyl, Cl-6- 5 PCT/DK2004/000538

al k(en/yn)yl sul fonyl, arylsulphonyl, aryl acyl,

C] - 6-al k(enl yn)yl carbonyl , ani Adcar bonyl

C -6-al k(en/yn)yl am nocar bonyl, and di-(C1. 6-

ey vl ' hs ancaryl

o o FLOAE AR B b kYRR B, 25 wEPr Slnthognd gpes added 1o the
wells a1 theplatoWenmialysed ferupS mimite period. Subse(ﬂ ently, the Wells were added

@I @ﬁ%ﬂ %\ﬁgéf@%‘% )Pé%ﬂ#% i, 1&\%%% | gn(aperc]ﬂ/ W [arﬁwi((enlyydﬁgtmmed from a
R SRty M KL e nrﬁ% xS 3ol TV inutes e

5 tg;mlgatmrk (Ae:rﬂoyatr)am selerdedRvells amdll I@Zh&es Werecdddes ehBCI®MM of the NK3

endent fr y C] 6 alk(en/yn)yl and
r“o[gﬁ%ﬁ (Hn‘b& ‘%ril?eg PBgE tomeRy Ging TEhQ meximal increase in

%o%dg??%? r?)k;ler Mp&%;%%%@ F(%]ﬂy Q%%%%&?ad&?&%mﬁ% determined apd analysed.

pi peri di nyl, plpera2|nyl and nnrphollnyl are

%&a&lﬂé—dﬁﬁ;j 't i Z?%%"’ﬂzﬁ’s 9“%} E%aao-jﬁgla &3’3, 42a, 44a, 453, 51la—

10 588 62403k ondrythstod nﬂmeﬁFBt#i( 1Y r om&hbegoa&% aﬁﬁgnﬁi'ﬂﬂed the NKB-

R21 are selected |ndependently rogen an
mgdiagedy potpvationy of yhe NES regerorcgrpresagd irl thedBHE’s’Zﬂal]an'ﬁhd?&sults showed
gen to ich they are

tﬁa@qg%%{d) o@%arg%g[f%}eh ago Wgser azinyl or

nmor phol i nyl , wherein sald plper|d|nyl pi per azi nyl
and nDrphoIinyI is optionally substituted with a C3
6-al k(enlyn)yl; WO 2005/ 016884 PCT/ DK2004/ 000538 78
- NR~-2SC2R23, wherein R22 is hydrogen, .
Cl.6-al k(en/yn)yl or C3.8-cycloal kyl and R23 are
amno, G _6-alk(en/yn)yl or C3.8-cycloallcyl; -COR24,
wherein R24 is C.6-al k(en/yn)yl or C3_8-cycl oal kyl ;
CONR25R26 wherein R25 and R26 i ndependently are

sel ected from hydrogen, Cl-6- 5 alk(en/yn)yl and
C3-8-cycl oal kyl ; or R25 and R26 together with the
nitrogen to which they are attached forma

pi peridinyl, piperazinyl or norpholinyl, wherein
sai d piperidinyl, piperazinyl and norpholinyl is
optionally substituted with a d- 6-alkyl;




- NHCOOR42, wherein R42 is Cl_6-al k(en/yn)yl or
“@}g&mpmg@mal k(en)yl; 10 wherein X, Y, and Z ar
sel ected i ndependent ly froma bond; 0; NR27; @%DF%%)OMOMSSS
and S(Om wherein mis 0, 1 dr6 2; wherein R27 is
sel ected from hydrogen, Cl.6-alk(en/yn)yl ,
(ﬁ% ycl oal kyl, C3.8-cycl oal kyl -Cl . 6-al kyl,
riftluoromethyl, acyl, thioacyl and
trifluoromethylsulfonyl; or 15 R27 is a group
RSOS(I R30000- or RSOSCO wherein R30 is
Ic1-6 pqxtpmm:sdrgf}fpnnula:jg 8-cycl oal kyl , or
C3-s-cycl oal kyl -C, -6-al kyl ;- or RR7 is a group
R31R32NCO- or R31R32NCS-, wherein R3' and R32 are
I ndepgyddent |y sel ected from hydrogen,
Cl.6 k(en/yn)yl C3. 8-cycl oal kyl
3 cl oR! kyl - Cl.6- al kyl and aryl; or wherein R31
ogethr with the NNatomto which they 20
! Y a pyrrohdi nyl, piperidinyl or

R) ) D.|_ wherein R28 and R29 are
mdepeﬁdent w.sel e d ihrwn hydrogen, fluoro, Cl-6-
al k(en/ Yn)j¥1 , @3- 8- cycl oal kyl , and

C3. 8-t oalkyl - Cl - 6- al kyl ; wher ei n R33-R36 are

| ndependenﬁ y sel ected from hydr o gan, hal ogen,

cyano, nitro, C 6-al k(en/yn)yl, C3-8-cycloal kyl,

C3. 8-cycl oal kyl -al kyl, anino, Cl-6-al kyPlani no, di- 25

of %%%%F'&mm?%a%a‘%uakhw ac%e}p(gbrlg Latt; am nocar bonyl ,

am nocar bo
. 6-al kyI )am nocar bonyl, Cl.-al koxy,

| ] hyl,

“tr |$| 30%1‘8{% g’ iéFteQ%@;fgggﬁnnE%ﬁl@mm 6¥#0; mitro, Cye-

wh

togar Rl ?%%?%@%L‘g‘ﬁ%ﬁﬁ st O, A o 8lline, 1.

az al(cafeldpeine, d-Ehteaticley/ym)yBamiie &xmﬂf(&gwﬂcaﬂfoﬁyl

d th t
DR G BRSO B PR Sl BN BREarbonyl
of agmmm%&mwﬁm@@%ﬂlﬁ&g wodﬁﬁo gtmﬁ(@ﬁ/y%) 1, halo<Cy.
adj acent groups X, or Z may no the sane ti 8’

sel fe@k@a/)fﬂaﬂﬁ\ﬂ@lafhdm@ CMBJE@BJIM@SM}’L and Cy.s-all(en/yn)ylsulfonyl;

T OO TS T CHRONE %, S, e

f r orpcldafidemgkand @-h'ﬁgﬂﬁa}k(@ﬁm@m@{(e jylrg en/yn)yl,
C3 cycl ogl k 2 , C330yc|oalk(e yls CL. 6- g o
/AP ATRHOT adeterearyly RY%ﬁF)ﬁﬂf‘%‘W R’-, wherein R® and R® are

5 sty ol LT SR oo woc
1, m@i@ﬂl«:{eﬂyl R545-I&§£(¢I¥3ﬂr)§312 en.

- nis0,1,or2;

Q is selected from (i)~(vii), the arrow indicating the attachment point:
_ 10 /™ 12
S R™
X0, : (i) : (i)



swo 4. The conpound or salt of claim1, wherein R-R5 are

10

i5

20

i ndependently selected from hydrogen and hal ogen. 5.
The conpound or salt of claiml, wherein RI-R5 are

i ndependent|y selected from 7Jwdrogen and chloro. 10
6. The conmpound or salt of claiml1l, wherein R-R5 are
i ndependently sel ected from hydrogen and fluoro. 7.
The conpound or “salt of claim5, wherein R2gs chloro
and R3 i s hy, N 8. The conpound or salt
5, wheréiTmR2 a R3) are chloro. 9. The/co
salt of clai , rein RZ is fluordo akd
hydrogen. 15 10. The conpound or salt o
wherein Rz and R3 @e\fluoro. 11. The conpound o
salt of any @f clai -10, wherein Rl, R4 ,and RS
hydrogen. 12. The conp®&#nd or salt of an900f cl ai
1-11, wherein R6 is selected from hydrogen,

Cl. 6-al kyl, C3-s-cycloal kyl, and ¥
C3-8-cycl oal kyl -d . 6-al kyl. 13 The conpoun
of any of clains 1911, wherein R6 is sel eg¢teg\f
hydrogen 20 and £ -6-al k(en/yn)yl. 14+=—TheRcofpound
or salt ¢f aRy of \claims 1-11, wherein R6
hydr ogedl 15./The Noipound or salt of of apy o
claims 1-1% wher€in Re—s a Cl.. -al kyl. R1s:
conmpound or salt of c 5, wherein R6 is nethy
17. The compaund or sa 3 ny of cl ai 1- 16835 N34
wher ei n R7nﬁgythe gr oup ari?-CR$R9-].(ﬁ§5 188 The R

con ounggpr salt, of claim17, wherein R$ and R9 are

i Fdtdtertt 142 %% ected from hydrogen, CL.6-al kyl,
Cotheryt RO kO ¥ e ARG S GV %ﬁ%}?}’ﬂlﬂ&b@-‘aﬁé{éﬁy @ﬁ%&%nyl, Cis-

The conpound or salt of claim wher ei n 'R8

ar elk(pfepiyidtinnyly aybsubpbony, afytasm, 0y grabderyapdabonyl,

S o L BB B SEefL SURRIL mrer el

hydmggﬁggg@gnﬁa%hﬁﬁé 21. The conpound or salt of
S

claim wherein Rs and R9 are hydrogen. 22. The

. 12 .

“ofaBalt: of claim 17, wherein R$ is hydrogen

C
rAsEUR _
i%ﬁ?ﬂ 33 {1 &%en, h%ﬁror%?éia%g?&gaﬁﬁg 2 Oﬁgélft.%]; 5@0%5@ groups:

erei ’s-an et’er oar
20051HL,6884(cRGH)DK2004/ 000538 80 24. The conpound or
salt_of any of clains 17-23, wherein said aryl or

het-&¥barjikigndmemocyclic or bi cyclic. 25. The :

g?%:’@%gf,eﬁg%ﬂ?iﬁ%? g@ﬂycﬂf)gé}l QB - hilerfn) MG §19s &2l d

alk(en/yn)yl or Csg-cycioalk(en)yl; '

-NR®COCONR!R, wherein R'® is hydrogen, or C1¢-alk(en/yn)yl and R'7 and R*®
are selected independently from hydrogen, C;¢-alk(en/yn)yl and Cs -
cycloalkyl; or R' and R"® together with the nitrogen to which they are attached
form a piperidinyl, piperazinyl or morpholinyl, wherein said piperidinyl,
piperazinyl and morpholinyl are optionalty substituted with a Cyg-alk(en/yn)yi;

-NRYCONR*R*, wherein R" is hydrogen or Csg-cycloalkyl or Cj¢-alk(en/yn)yl
and R* and R*! are selected independently from hydrogen and C¢-alkfen/yn)yl
or Cz.g-cycloalkyl; or R* and R*' together with the nitrogen to which they are
attached form a piperidinyl, piperazinyl or morpholinyl, wherein said piperidinyl,

piperazinyl and morpholinyl is optionally substituted with a Cy¢-alk{en/yn)yl;
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unsubstituted. 5 26. The conpound or salt of -any of

wobkaisrmeskd- 24, wherein said aryl or heteroaryl pc$mK2004/000538

substituted with one or nore substituents. 27. The
conpound or salt of claim26, wWlerein said aryl or
heteroaryl is substituted wwth one or nore

substai 23S 2f ogen, na., nitro

G e AR ShR S PR ] AR 00 & & Leyctonyt ana
C3_s- cyart emidoy C; ¢-elkferdyoilond BygcyCloaliylli kKy1, ami no,

G.- i N0, Qi -6_.10 al kyl 1 no,

G - b B R b ot or O cycloalky |
G - 6-@OKYLS RACRGR AR bnd - H&nehientty B
al kyl ) am nocar bonyl Woéndlgi k%@ggr%egﬁw{f%e%egfed from hrydrogen, C1.¢
G _6- al dy(en/anhybayd Coi-cBledikyl anRHand B Bgethéroxdyh the nitrogen to

i 71 wor SHER Ry e 55 SHErm A PR, pipekeiil or morpholinyl, wherein
trifl uerimgbdsding] dioekin dha J&ﬁh&mﬁ%ﬁoﬁ%y%lbéﬁtﬁfed with a C;.

any of cl ai ns , wherein R7is the grou
aryl - CR$HL; 15 as defined in any of clainms 17-22, and

the 3 43QqJ: p.. at yl - CRBRI- -is.as defi Ln

any oo g D1 R R B By

cl awhergs, X Wheind i7nars atldcted fldepéndantlpRbi@tanlyO; NRY; CRZR? and
su?g jtuted . pheﬁr/a;l. 30. The conpound or salt of

cl Jpgwpreingn 15(hdrEiZh sai d aryl is nono- or poly-

20 s [ el ti tat ' hal
R e e b Sl R
wher ei rC:Rtcyckaltidye Cyp-alkyl, anifitiorGRSRY, aayidihiSacilsand

sel ected,. frombenzyl, or hal ogen substitued benzyl,
e.g. 4-HErge ﬂ‘i’%“f% ct as 4-fluorobenzyl, or 2-

hal orFaR é)gﬁ“oupweﬁb??%ﬁ Ot 9 PRABY lwheé%lv\%fhg C .6-8kl(esnfyn)y1,

conpound or Salt o y of claims 1-31, rei

(i). 25°33yciphlkyk onpesiepcloalkgalic-adkylcbmi m 32, wherein

R16 L% .an aryl { ned si of, cl.ai BB 4~ 30. .

34. T elgééﬁ%%’%_ R R R etk af‘-‘é‘l,m mndependently
wher ei nelktes fohi Bydré&en, Ehea 9@09&-@@&411:%(3%—@5@1&%1@1 -

34, wherein Rll is selected froman opt1 onal
subst i talpdandaryl; opwhepsin BnagudyR'S tagsthir witle thedd oy fo which they

T LA A P
Bl T TR R

of clai v 853-Xplepkyh 2nd Copsydpelbylyiratlicdef i ned

B e LA ——

cl ai me-3lk(enipmyk Cp s RYdoilkyla s groytisalkylhdigl| ardinoa®, s-alkylamino, di-
(Cis-alkyl)amino, Cy_¢-alkylcarbonyl, aminocarbonyl, C;ﬂs—alkyiaminocarbonyl,
di~(Cyg-alkyl)aminocarbonyl, Cy—s-alkoxy, C; ¢-alkylthio, hydroxy,
trifluoromethyl, triflucromethylsulfonyl aﬁd Cig-alkylsulfonyi;

wherein R¥7-R*® are either both hydrogen or are fused together in an ethylene chain
CH>-CH- forming an aza-bicyclo[3.2.1Joctane-yl;
wherein R*-R* are independently selected from the group consisting of hydrogen and

halogen;

provided that no more than one of X, Y and Z may be a bond, and provided that two
adjacent groups X, Y or Z may not at the same time be selected from O and S.
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aryl carbonyl, wherein the aryl part of said

w@rm},%kggmonyl or arylacyl is as defined in angcelhko004/000538
clai ms 24-30. 38 The conpound or salt of any o?

clainms 1-31, wherein Qis selec®ed from (iii-vii). 5
39 The conpound or salt of cI a|m38 wherein Qis

)131 40. The co ]%ggr s cj aim 39, wherein.
15 (he gAY Al et p K camspélfngp selected from
l& &Dgﬁl‘ﬁaﬁ%ﬁgwﬁﬁb @lésﬂk&m@ﬁ) l@ ?'%’éﬁ?lkgbﬁlet?g@ %odlﬁ(en)yl Crs

Thé conpound r sal
aMetrfm)ﬁl mz-aulle(ea{yp)}éww Ca.igtadit(ert/yin)yHhind 4rkdl Toive Cpg-alid) .c.g
ituents. 43. The conpound or salt of claim
m%ogl%ly{ wherein said aryl in Rl2 is substituted

3wi t h The BEmPburIresaR b stairk meﬁh&eﬁqtleﬁi Ryhioemm a
hal ogen and tr.ifl uoroneht T . The corrpound or salt

dof cli&e rpmpoungssalt of Ramm |1 sWhGrélﬁlfb tR- @e independently selected from

vkl [ﬂ;ﬁ | -phenyl. 45. The conpound or salt of.
n)(/)gglw% al 1‘%}539-44, wherein R13 is selected from

Shy dr @hy compduniRit 40001 Blaim Wmsﬂi& ﬁzde%egilien%eéected from

i~ NRI 9 R21, -NR22SO2R23, -COR24, and -
Y EroEghan Bund or salt of any of cl a| ms 39- 44,

ewher &ind Blsodng dP%dik 8% ¥iaim 4.5 g&%ﬁ g:ﬁleﬁ d%ﬁh)tr sejg;ted from

cl ai m 46, erein RI2 is as
hYﬁx@gcmmwo or salt of any of cl al rrs 39 44, wherein

NRI 5...20 49. _Th |t of
u ai ﬂiﬁ% Rﬂ%fﬁ%ﬁ?gd@gﬂ Py ¥y 96%@ Our}%or%gaﬂ%a&yﬁ ﬁa@regen
8R1S The cémp&mAldf¥hit BF clen 5; ﬁb{éfélﬁ@izkcﬁih >3 chliS.

corrpound or salt of claim48 49, erein R4 is
Shydr d§e pomspoundtdnyhlt of glaim ﬁh@hamm%umﬂumn asd R inhydngen.

pf ¢ 0 e 5 I S 52 The
conpgg%g&gﬁﬁmglq \é\‘{? %ﬁgﬁnﬁn A¥oeT %ﬂ’ﬁ %ﬂ R w0ty dr ogen
1and RbScBpdmidiy salt 6F ayf ¢ cldRis qnxd) %éreiﬁRm%ﬁh Rk hydrogen.
The conpound or salt of a of clainms 39- 44 wher el n
1R13 e coppeadonrmt vRagy b&ms Thid, sbastuR disoelestat! froof hydrogen,

C 6-al kyl and
C\?\f}%{gﬁl n 3ﬁ%§%&f§}%ﬁ gﬁ%ﬁg‘%ﬁg@;ﬁ pendent ly from
IBydr ﬂ)‘bemmﬁunﬁ-cﬂ Ishit yf argynsf cGam8 1 - 1qy eherikyf is s30cted from hydrogen

Ay‘ng or salt of claimb53, wherein R16 is
WY -6 3ér 6-al kyl and wherein R17 and R $

mogem@eoxﬁ@alﬁdtotaeal@bf&ggﬁmﬁschah&ﬂ%ﬁy @{S%Xa{ Jehed

forma piperidinyl, piperazinyl

Idher E‘hﬂcwq!mﬂlopeﬁlt df widny opﬁlchenmt-}lmyw}aaaﬂx RS 1s a Cm—alkyl

1 B8 o 865 DBl Atberarblsanebias

17.  The compound or salt of any of claims 1-16, wherein R’ is the group [aryl—CRng-}.

18.  The compound or salt of cléim 17, wherein R® and R” are independently selected
from hydrogen, Cy4-alkyl, C;s.g-cycloalkyl and Cs.g-cycloalkyl-C; g-alkyl. |

19.  The compound or salt of claim 17, wherein R® and R® are independently selected
from hydrogen and C;_s-alkyl.

20, The compound or salt of claim 17, Wherein R® and R_9 are independently selected
from hydrogen and methyl.

21.  The compound or salt of claim 17, wherein R® and R® are hydrogen.

22, The compound or salt of claim 17, wherein R® is hydrogen and R® is methyl.

23.  The compound of any of claims 1-16, wherein R” is an aryl or a heteroaryl.
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82 56. The compound or salt of claimb53, wherein said
wdisnfddss and R18 are hydrogen; R76 is Cl.6- apkyhkoona/000538

and R17 and RI B are hydrogen; R16 and RT7 are

hydrogen and R18 is Cl -al kyl;8¢Rl6 and R17 are .

Cl. 6-al kyl and R13 is hydrogen; R16°is hydrogen and

7 .and R18 are Cl-6- alky]; or R16, R17 and R 8 are _

2‘@%, aﬂmom@ug or §8l T 98 Glaams F 7-33) Wheseingaig anyl o befiereeryl is
mdbcddiic WhgERER. R13 is -NRI9CONRZR21.  58. The

conpound or” salt of claimb57, wherein R19, R20 and
2321 Hresompdepé nusalt dfiany oébkirhe t7-R4A.onhdryid saigenyl or heteroaryl is
111?91-8 -nﬁléwl and C34-cycl oatkyl. 59. The conpound or

al?t of“claim 57, wherein R 9, R0 and R21 are '
26. ndenengdepoliid of edlest8 Rihd X :

10. 60. T_ﬁ?%orrpound or_?gglﬁt of Y’Eilﬁg,?srﬁ}]ﬁbé‘%?@axﬁéaf}giozb@é@myhs
supgitytedwith eneen mareubstiiuenttl R2' are hydrogen; R1

9
nd [ oge nd 'Jis.a Q. -alkyl: 9 and. .
20 S RREuBLEL AR M I i v Gkt slnted with
OnRDT micse $dbsfRudnts Selebied AdrR2logndcyidd, 916, Clgﬂdgzﬁ%[‘ genbik¥nyl, Cyq-
are

or Rig, e an

| d_f a{,-alkyl;
I G Rl Grertila e b 4 sy oindegh B Tamine, ¢ (Cr.c

T e LS e

allgfl)anlimicadbobyt 60, wherein 1(79 is H 63. The conpound

corf setlt of an%f)oé cl igs 57-60, wherein R20 and R21 X
Y aRTERRe) (1o gy icatbanyk ol raminog (-solingystimafiyltio,
hy@foxﬁ}yiﬁiﬁﬁgﬁﬁmetﬁﬁ, d%uor%cth?ﬂ %u%iogﬁeithsﬁ éﬁld é?fuo%ﬁgytﬂyﬂﬁfonyl.

or salt of claim , erern
28¢ onpdesdmppusdit salffofany obélairhel 487, 3ehefein Rikeihe igrouR a:3-CRPR-

[ SP2 R21 6Q.. The, c und or lsf 5 Of .
as & ? al mFi)g énzy Rﬁéﬂﬁ%lég qng %Wb%&%?do%m@ . l"ﬁt?%lg” 1§ s defined in
an&af Slaingy24-28l kyl and-R23 is am no, Cl.6-al kyl or

C3%-cycl oal kyl . 67. The conpound or salt of claim®65
290r  §é copependomrelt of slam dSowberetnidRe sl is sn apBugelly substituted
phgﬂ%yl or R22 and R23 are independently selected from

a d _6-alkyl. 68. The conmpound or salt of any of
30c| aiTi® compbind whalteifslaRa 28i @ 20yehagRkaid @51 i6 honbhér poly-

conmpound qr salt of any of clalins_65-68, wherein 3
substitified. gy8- di-gepstinied, sathrdialerssy c-gallore pr gllgronf ¢l ai ms
2165- ' : - ANE l-néhe 7

lconpqo%lﬁﬁgﬁggﬁg&a?ﬁtﬁéﬁﬁy 0 %ﬁa#n@ggﬁdugfrﬁ e;ﬁeni ARG 1s selected
fromsbéngilk, oybrlogasuR2Bubd benrgt, leyd. 4-5ak bebiagl, emine Unflu@bbenzyl, or 2-

Itoan f .clains 39-44, wherein R13 is -COR24.
ha%%:e%y o aé%ﬁ@@%ﬁcrd”aﬁ’ salt of claim 73, wherein R24
321 s ghEhoRpshdd/br sahbf aﬂ?ﬂsjlf &Q;ﬂé&ﬂ@% Whersig isgf) claim

72, wherein R24 is nett The conpound or salt
330f ahy competud ersa¥ef shim 3R ewbensinrR'S 1§ = ar@ONRRERETGN any of claims

24-30.

34.  The compound or salt of any of claims 1-31, wherein Q is (ii).

35.  The compound or salt of claim 34, wherein R!" is selected from an optionally
substituted aryl or optionally substituted benzyl, trifluoromethylisulfonyl, C, ¢-alkylsulfonyl,
arylsulpbonyl, arylacyl, C;-&a]kylcarbonyl, aminocarbonyl, Cy.g-alkylaminocarbony! and di-
(Ci¢-alkylDaminocarbonyl). .

36.  The compound or salt of claim 34 or 35, wherein R* is an aryl as defined in any of
claims 24-30.
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WD 2005/ 016854 PCT/ DK2004/ 000538 83 76 The conpound

wBhogsAlikss?f claim 75, wherein R25 and R26 are
i ndependent |y sel ected from hydrogen, O -6-al Kyl and o0

C3_s-cycloal kyl. 77. The conpouyd or salt of claim
75, wherein R25 and R26 are independently sel ected

rom ydr en and methyl. 5 78. The,conpound or salt
321‘ cl OUWf%rsé]i" Af elgmn aﬁdwh@@ﬂtlgé@taﬁ@wlf&mphﬂrwﬁeran

“Bper iyt PR R AR PSSt e et oy of

e%dﬂnyl pi per a2| nyl and nor phol i nyl are

ptl aII su t|t dvv# a d_6-alkyl. 79.
§oBP ey o craims, i i i S from (ii-vi.
39093t11h660ffxb5151dtd3%al@bfélﬁﬂx§@8t@her% B ey are

attached form a piperidinyl ere i d piperidinyl
405 opibp eprapeyndsutsslt pf d@wd39,1\®hammli{%1$@h -dylaks ipfined®d.any of claims
;% g conpound or salt of any of claims 1-3 1, wherein

I's (vii). 81. The conpound or salt of claim 80,

4wher &ha compsundt Ao AEIBimG N h i RE? 56 éﬁﬁ-ﬁﬁd
ndepe ndentlyfromO NR27; and CRISR2 nd S(O,,,,
‘%r ov i-@8 gompetind e sl obolpmy 3hovheagein RN bis agienyltsubwitited with one or

s 5%@% &om O and S. 15 82. The conpound or salt of
Féa|m wherein Y is a bond and said X and Z are

4%e| eFhe dompamden denof glaits H0roOR2 SRREA BAd MRR To RF3s s@&ﬁmted with
ound gr salt of claim80, wherein X is CR28R29
OO sfitepms selectgrioom 2 dalogem and wiveromeshayl. sal t of

] g 00 5 B8 S s
4%ai dTRE SorapeimB29 sait ef andfljuime Gerld, Rberelie? @@W&j&om hydroxy,
SR RO ONE B R a0k rCORY, and -

Cok\qﬁﬁREG wherein R28 and R29 are hydrogen. 88. The
compound or salt of claim80, wherein Xis O Yis a
4thondThn emzm@d@m@mfgany F518@s 3FHd, whepmR'd mhyds*ak}t

f d R29 h
o B BB DE 5 B SRR e B s S 8B8R e
4%ai dTRRdorhsorad ofeaH of andof cHi@s ggnm OWREHRIR'S 3 INIPFCORS,

I ai 90 wherein said R27 is a ‘gl al kyl car bonyl . .
2. BRI 98 S olsclim 48, hearinil s hygen or Zr.é-slkyl and R is

J%ﬁgiy aﬁicﬁﬂéﬂs a Cl-6- al kyl carbonyl. 30 93.
e tonp oun alt of claim92, wherein said R27 is
50. cocme c@dpoufiier sajmifaﬂmﬂ: 48 oS40, twhefenaRY’ iohy&ogésr B3thy!.
erﬁln Xis CR28 sai {?28 and R29 5 .

¢ compound or salt of any ot claims 48-50, wherein R™ is methyl.
52.  The compound or salt of claim 48, wherein R' is hydrogen and R' is methyl; or R™
and R'? is methyl.
53.  The compound or salt of any of claims 39-44, wherein R™® is -NRSCOCONRR.
54.  The compound or salt of claim 53, wherein R*® is hydrogen or C,.¢-alkyl and
wherein R and R*® are selected independently from hydrogen, Cy.s-alkyl and C3.g~
cycloalkyl.
55.  The compound or salt of claim 53, wherein R'® is hydrogen or Ci-alkyl and
wherein R'” and R'® together with the nitrogen to which they are attached form a
piperidinyl, piperazinyl or morpholinyl, wherein said piperidinyl, piperazinyl and
morpholinyl are optionally substituted with a Cyg-alkcyl.
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are hydrogen; Y is a bond; and Z is -NR27, said R27

w0 5005/6%e6#43. WO 2005/ 016884 PCT/ DK2004/ 000538  w4r/8R2004/000538
- The conmpound or salt of any of clains 80-89, wherein -

said R27 is selected fromthe 8roup R30S02-, R30000-
and R30SCO-. 96. The conpound or salt of any of

| ai - eicn, R27., s, R3S2... .. Q7. 17.The _Go und
Sﬁgr sﬁ%%g}p%g?%% é),fd Brdy whegsE sld R ’Bg@@#‘. gPeglgrBIogen; R
is The-atigped Bd’ @id Kdlate Dfdregea; R Ofnd RF afSiyard3dA abd R is C; s-aliyl:
{getgél 99. The conﬁou_nd or salt of any of cl i s
Rognd R yipénerivhandkRemsbrizgeeny R sisdiydmgen andR - 20 K% are Crg-
a}%ﬁz QL7 1 uﬁggﬂﬁ)r salt of claim 99,
_ é(rzrefl{n 8%%%%%?e ydrogen. 101. The conpound or
5%al t Tiefcommppund orcdaitiofanB0f 8dimyBBae wherfR R 8 -NRECONRZR?!.
ro R31R32 - 10 or .R36R31INC3-.,,102. The, conpound
5801 s hercompoR vl Sl e WBER hieR Ziond B avpdhdgpeadently
hend. frohORvdrd e, & _ . any of clains
>°80- 102 B8, COTERYIh O, PoIodly:

, erein 6 are independently selected
5% r o ipycompgend ersdltiedclripd7, WherkirR “TRE and Rpbaradndependently

al t. .of of claim erein RL-5 is as defined in any

55 {cgl%%%%gﬁ’md;ﬁa%li s as defined in claimi13..

60105. ThEhBmpeambetdlt OfF chiath570whefeirCh Biigm &, WRST SldRPLaI R are
is as defineg in any of clajnms 3-11, a S as

hygegecrel ~ iand BY aarpydrogen gnd R6 15 8 Gretabigl; R'1 @@t RTteee independently

r frnal.ai:m,1g . wher ei@o j26_as_define
el O RHRCe Clro TPV R k7 PR T L 0 Sy scootes
fratebiCigdliiyl o iRaf, R*3dnd RY are Hiep S ABRORECRE Fdh b C&fiaﬁg@r}' :
of claims 102-106, wherein Qis (iji),and said 21s
6las  Therrmeaundersrkiofelem SogherrifeR CoRp GuhB” ore bydroget

s o S & b Er STt Mo gpound

63t he Terpopnehddr sak 51 by nfdlainks $7%60, WhefchlSRIRIndi FFO BRS independently
R e e R
64PCTITHZ00440Q03381t o8elauR23 RInBER Y is HON"

65. The compound or salt of any of claims 39-44, wherein R™ is -NR¥SO,R?,

66.  The compound or salt of claim 65, wherein R? is hydrogen, a Cig-alkyl or Cig-
cycloalky! and R™ is amino, C;.¢-alkyl or Csg-cycloalkyl.

67. The compound or salt of claim 65 or 66, wherein R¥ s hydrogen and R® is a Cy¢-
.a]kyl or R# and R® are independenily selected from a Cy¢-alicyl.

68.  The compound or salt of any of claims 65-66, wherein R* is hydrogern.

69.  The compound or salt of any of claims 65-68, évherein R? is methyl.

70.  The compound or salt of any of claims 65-67, wherein R* and R** are methyl.

71.  The compound or salt of any of claims 65-67, wherein RZis hydrogen and R® is
methyl. ' |

72.  The compound or salt of any of claims 39-44, wherein R"® is -COR%,

73. The compound or salt of claim 73, wherein R** is a Crg-alkyl.

74.  The compound or salt of claim 72, wherein R* is methyl

75.  The compound or salf of any of claims 39-44, wherein R" is -CONR R,
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R50n R6~-N7 R (IA) 110. The conpound or salt of
w(amgg/ofﬁg@d ains 1-108, wherein the conpound of #CrPrb@4000538

| is a racemc mxture conprising the (1S, 2R)-isoner.

as defined in claim109. 111. PAe conpound or salt of

any of clainms 1-108, wherein the conpound of formul a

76 | SThOcAnParHdl? sAt ofLISHe ﬂi é%?%?éﬁ gR?gndsﬁm O g%%ngen‘tly selected

whi ch m xt'ure conprises t 2SomeT
ff@@fhmemﬁcddkmalﬂgksﬂcmloamm conpound or salt of
laim 1 sel ect.ed
| 2R} 2SSqERoRI OF 5 Qﬂ?ﬂ%mﬁl ﬁxé’?ﬂﬂf@%ﬁpeﬂ%ﬁi narepdensnégatly selected
ﬁeﬁl(yardgeﬂbﬁ@m;;henyl )- cycl opropanecar boxylic acid
benz met hyl - am de; - 10 2a. (1
78 2R chrmem@étoy saiheﬁqigam ’éﬁnw&@mﬂkﬁmﬁﬂ% pigeeet dhith-tHe nitrogen o

ng Hﬁ%ﬁor%) eny %1 f{c et %IBr 0 p e Bjﬁ’w | prongrpbglinyl, wherein said
pipendiyyl; piptiayinybadiespBaliny] are optm substltuted with 2 Cy_ F a]ggyl
hﬁ%};

IS, [I-acetyl splro 2 d| I ndol - 3-y
.4 g oL s e

dR® 1o gether with the nitrogen to

benz
W(tHSCZR)al@A[I -acetyl -5-fl uorospiro[ 2, 3-di hydro-I| Hi ndo

841et hi/‘tﬁ c@wgépggéﬂé’%;?ﬁ% %%cWhﬁﬁmm.boxyl ic

' Wﬁl%h ﬁne?(' a?@!i G ?Qchﬁﬂ%} Qplﬁé(r?&ﬂﬁ %&%&C atd Igﬁgnémyl is 0}%1011&]1)/ substituted

giaci dT}:KbedbM
1S, 2R) - 2] 1- af:’g%;l? &g%zlg% oo Q%ﬂde%Yc} Rt el S pnd Zpre selected
Qpengemﬂgrfran s NR ™ ydndER° 79] and S(D)m, provxded that X and Z may not at the

| Sgﬁg%ﬂ‘#n&, e% te%otgﬁgﬁ%nﬁﬁlylo?rog%nggarggxyl ic acid

82( |'S, 'BB)CDE[};{ ohn@6LEA of21 a0 %efehpir%s S oG WA Qid Xhah 80

peri di e-d
Sel?ébﬁyﬂlqepin@&tlﬁidm Ekﬁbptmfmf cycl opr opanecar boxyl i c
83aC| ([S]-1I- ph(fnyl et hyl ) am dg; .Ja 27
(1S, HEh§T s2ql£lasmelty MharepbX pe€RABne Y isdropdrayil Z is NR”.

84) - p"ﬁi%rdoﬁi axig%fanegkm £3Y RhORECRANRE RO %8¢

benzyl - rre -am
| 85( 1S 'ﬂﬁ)coﬁ}p[ohnonet msmrmnwhe@mﬁ@ca%ﬂﬁmm kPIAE R are
-3-y1-3,4" -pi peridine-1'-
OEﬁBt hyl ] - 1- phenyl - cycl opropanecar boxylic acid

Sﬁbe” O B e TR i 0 TR X RO tna pond and 2

18 @enyl cycl opr opanecar boxylic acid
B7pq. The compoind of Salt o cliitn 80, whoresn K2 and R ass hydrogon, 38
88.  The compound or salt of claim 80, wherein X is O, Y is a bond and Z is CRER%.
89.  The compound or salt of claim 88, wherein R?® and R are hydrogen.
90.  The compound or salt of any of claams 80-89, wherein said R* is an acyl.
91. The compound or salt of claim 90, Wherem said R¥ isa Cl.@alkylcarbonyl
92. The compound or salt of clalm 83, wherein Z is NR* and said R¥ is a Cis-
~ alkylcarbonyl.
93. The compound or salt of claim 92, wherein said R* is -COCH..
94.  The compound or salt of any of claims 83, whersin X is CR®R?, said R and R®
are hydrogen; Y is a bond; and Z is -NR*’, said R¥’ is ~COCH3.
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(IS, 2R)-2-[4-(4-Chl oro- 3- trlfluoronethyl phenyl ) - 4- hy
dr oxy- pi peri di n-1| -
wo ydosmidsyd | - 1- phenyl - cycl opr opanecar boxyl i ¢ ‘acit§T/DK2004/000538
benzyl - met hyl - am de; 11la.
(1S,2R) -2-[1 -acetyl - 5- fluorosﬁ??o[z 3-di hydro-| H i ndo
| -3-yl-3,4" -piperidine-1"-yl -
95 et mﬂe]wlnpﬁ&gfng rﬁa% )é‘)? h@pﬁpﬁﬁﬁ%cﬁ @@Wﬂér@in AR is selected from the
gK@p SQT(RJ%KﬁbykdﬁfRBCQ-phenyl pi peri di n- I-ylnethyl)

96, en S PRl ot e g YEHISRLORARE SHSSEHA £ 10946,
97( 1S 88)coly ()énmsgrt%feﬁﬁﬁ%) whedetlr RT'Q8YY, ;- 4ndypi peri di n-

I-carbonyl) pi peridin-I-

98y n&m@@pgm opeb pé rﬂ@efa Obowheictn BCjigmethyl.
N o th
09 (| S bR PBPPId S tyr%m}myrﬁ% B G b 3 bomd

Z i hepfnet hyl ] - 1- (4- chl or o-
phenyl ) - cyclopropanecarboxyllc aci

- 106en Zhe-coatphyrd amsalief clbba 99, wherein R™ and R* are hydrogen.

1S n h -
1044 b 5P BB oLl SRR DR TP & pE e Frokp FRVNCO-
or REMEYlheret hyl - am de; 16a. : '

(1S, 2R) 2 [1-acetyl -spiro[ 2, 3-di hydro-| Hi ndol - 3-yl -3
1024 'Iﬁuegempdumi qr sayi lof any of claims 80-101, wherein at Y ina bond

.t %&hé@?,% hl9 £2 0 %%g é}f gl_al_g&/slgg %f RAEESS hb@ﬁyd ar€ independently
sdb&éﬁZﬁﬁnﬁgdﬁ%gmﬁgﬁﬁﬁmgmiluorosplro[z 3-di hydro- 1H i ndo
e-

4' - pi peridi ne-1' X
Oﬁ?t ﬂ%e]wwezﬂd:@n Bl opREAPIY cBesHY Bpatiae defrsdyiniagy of claims 3-11,
| %ggg@ﬁ ‘Q%H am de; 18a.
S,2 - -f%-Ace y¥énino-4-pheny|-pi eridin-1-yl methy

105 - The3phpdinid mmanofpﬁelam oiieleopk bpnre dafih@diphey of claims 3-11,

| - (1- phen I n1de 19a.
am?%ﬁﬂ%%%& X ( p k% %ﬁy k; y?’ro) 4- phenyl - pi peridin

106] - b anil-or(s%lt%f ck8n 1, wherein R® is.as defined in claim 14 or 15, e.g. R®
dlfluoro g}en yl) - cyclopropanecarboxyllc acid

Is meibiy ind R Sjs-as dpheadyh-claimAl) - ani de; ~ 20a.
10? IS, I%R)cg%gkmbc? Gal g;l_f%nf 1|:>fl &r PP id’?f{&i, %s;hgalrehﬂ 6r (%11‘)4-3115] saad R is as
defimidhipl Jiaidr 413, 4- dlfluorophenylf cyclopropanecarboxyllc
aci d_net hyl - ( &@%ﬁl.phenyl eth b am de; 21 a.
10% | sTilR)wgm@an awoéﬁql:ﬁ@f b Ex ﬁ«} 7; pﬁ.mmdha 1-yl met hy
% ;fhi%h(‘%%}onf 3f &Y %ﬂ{o gg%gfa g@&l@ Qc)%mg cl%&sdwgéregxll HY' gompotmd of

forihSe 2 IR) the-([18; 2@3\@@11)!&{- Rl ki camipbeld %m%ﬁéﬁhtepcbd@ﬁfguﬂiu@n as shown
-1 -yl net hyl ] - 1- phenyl - cycl opr opanecar boxylic acid

in forupfaio- benzyl ) - met hyl - ani de; 23a.
(1S, 2R) - 2- [I-acetyl spiro[ 2, 3-di hydro-I Hindol -3-yl -3
, 4" -piperidin-1"-yl- N
nmet hyl ] - 1- phenyl - cyclopropanecarboxyllc acid
(4-fluoro-benzyl)-nethyl-am de; 30 24a.
(1S,2R)-2-[4-(4-Chloro-3-trifluoronethyl -phenyl)-4-hy
dr oxy- pi peri di n- |
yl met hyl ] -1 - phenyl - cycl opr opanecar boxylic acid
(4-fl uoro-benzyl)-nethyl-ani de; 25a.
(1S, 2R) - 2-[1-acetyl - 5-fl uorospiro[ 2, 3-di hydro- |H-|ndo
[ -3-yl-3,4"-piperidin-1'-vyi-
nmet hyl ] - 1- phenyl - cycl opr opanecar boxyl i ¢ aci d
(4-fluoro-benzyl)-net hyl -am de;



WD 2005/ 016884 PCT/ DK2004/ 000538 87 26a.
[ 4- (Acetyl - et hyl - am no) - 4- phenyl - p
W&&}Sﬁ’r‘%ﬁ’%yl] 1 (4- ohl oro- bPS/rhd 000538
phenyl) - cycl opr opanccar boxyhc agt d
(4-fluoro-benzyl)-nethyl -am de; 27a
(1S 2R) 2-[1-acetyl -5-fluoro-Spiro[ 2, 3-di hydro-I Hi nd
-3, 3% (8' -aza-
blcyclo[3 2.41]octane-8'-yl)]-1-(4-chl orophenyl)-cyclo
C beyllc acid (4- 5
-am de; 28a.
enyl - pi peri di n-1-yl met hyl ) - 1-
ropanecar boxylic acid
yin a de; 29a.
spiro[ 2, 3- dlhydro IFLlndoI 3-y1-3

a%)et yI

p ‘( (ne-1"-yl-
nethyl] 1- (%- cuor ophenyl) - cyclopropanecarboxyllc acid -
(4-fluoro-benzyl)-nethyl- 10 am de; 30a.

(1S, 2R)-2-[| -acetyl - 5f|%osp|ro[23d|hydroIH-|ndo

1he3- Yﬂhe%oﬂig)oﬁihcp@f a8t J¥Sin le OTXi s 1-108, wherein the ¢ m}%ouggiog formulalis

et hyl ] -1-(4-cuor ophenyt) opropanecarbox
a, Zlcﬁﬁliﬂg mqtmwﬂamymﬁﬁmgxer 2 d:fined in claim 109.

1(1#8 191&))111'54 uoﬁa?[d:&heny lf)fgnm 1- l%hen elrexfra tﬁgégxreliggu%h%% formula I is
a)ﬂ]i‘iﬁiem@ s}aﬁddﬁélﬁé}é@w %lﬁf)’Md', thﬁﬁ' | Hixture comprises the (1S,2R )-isomer

4-11 uoro-benzyl) - net hyl - am de;
ag ifuperdyin glgim-148et y| - 5- f | uor ospi ro[2 3-di hydro- 1Hi ndo

e ol e gﬁﬁgé’ESW)lyﬁ?iP&f‘%ﬁ%‘banecar boxyl i ¢

acigl (182R}-0q80x - -
(1S, 2(%15 | } (g 4- %%?iﬁﬁig?o hen &gu%i c{Jhen %’D ¥ (34 dlchlorophenyi)

di ne SYIeBIOBERRFRPORY et benzy Gie yl-ami
-1 rr%éf Kﬁfﬁ QKHZ CE@(Q &gf R %%&%X e%YIaPlPGD(hm 1-yimethyl}-1-(3,4-

(1S, KR)ﬂcﬁe]{»Hengl}&iyy]opﬁ)lpﬁih&tﬁﬂjbxﬁit a6f Bedryllnltyidnandids; i nd
cyc

8&&1?%2%) 2y )Za?etg %Psmizé*#imk?dﬁ@éw §—Y&§ér-w%@aﬁécsl~methyl] -1-

ot B S

I N y185, 3R}2-[b-|ap€yl—ﬂ-lﬂmercﬁspﬂ‘g[2 3-@fhrydro- 1H—mdol -3-y1-3,4'-piperidine-1'-yl-

aci - &b P B e Aok apsPe s aahc aod Doty methyl-amide;
(1 2R ER) £31 %c@yp@@[@ pheRydrd 12 {nﬁom%x . ﬁlpéﬁalﬂs 11.¢1-methyl]-1-

i ne- | - carbonyl ) - pi peri di n-

1-yl ﬁ?eﬂmqb]lor@y nyProyplopesranbexydviytic aci doethyl<(S]-1-phenyl-ethyl)
benzyl - et hyl -am de; 37a (1

S, 2RJ™- (4 Acet yl - 4- phenyl - pi peridin-1-yl nmethyl)-1-(3
Aéadu(:s;m)r wb@eetws-f&emyﬁbm@ﬁ@wmmmﬁ Birfberidine-1-yl-

benzyl nmet hyl - a
(| S, argfhvil h(lézdé@lyl@mshmywmcmrﬁmlzca@b@wm aeid-methylr({R]-1-phenyl-
- 3- %yﬁa%u‘d@' peridine-I"-yl-
7a. (15,2R}-1-Phenyl-2- [4~pheny1—4—(p1pendme—1 -carbonyl} plpendm-l-ylmethyl]—
cyclopropanecarboxylic acid benzyl-methyl-amide;

-~~~

8a. (15,2R)-2-[1-methanesulphonyl-spiro[2,3-dihydro-1H-indol-3-y}-3,4' —plpendme—l'
yl-methyl}-1-phenyl-cyclopropanecarboxylic acid benzyl-methyl-amids;

Sa. (18,2R)-2-(4-Acetyl-4-phenyl-piperidin-1-ylmethyl)-1-phenyl-
cyclopropanecarboxylic acid benzyl-methyl-amide;
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nethyl]-ll(4-fluorophenyl)-cyclopropanecarboxylic

woehdongehy! - ([ S] - 1- phenyl - ethyl) am de; WO PCT/DK2004/006538

2005/ 016884 PCTI DK20041000538 88 39a.
(1S, 2R) - 2- (4- Acet yl am no- 4- phergd - pi peri di n-1| -yl net hy
)-1-(3,4 dichlorophenyl)-cycl opropanecarboxylic

11 RS TRy Sl byl beroat pasiden-1-
a bo%&m Sy otk R b CHE LR GRATSE AL

acid nmeth £ S] - 1-'phényl -eth
( 1@ ap RYLS )42~ lAmtxlrs fleotogpird 2B Adidydbe 1B RYILE Piype i ﬁipenchne -1yl

di ch%@&’p“% %y%’i’ﬁ CC% oB’ﬁ’PS%%ﬁ@@ﬁ B3 benzgt-mgthyl-amide; -

metday | ¢ =21 'eﬁﬂl.

(1s ¥R§ G%ﬂgh eﬁph@g‘y%miﬁ%ﬂﬁln%ll 4 I%pu%déﬁrl?‘ ety {4doro-pheny)-
- pi p¥ ?HPP@PCWWI}MC}CI bopeyiomebyhmeiar boxyl ic acid -

§‘1'1§f g TR Ao R I Bl Bt g Repipericin 1

I C aybnnﬂyﬂl}-ejmqu&bpah%arbaxyhc acid benzyl-methyl-amide;
F%Rﬁérf% B@necar boxylic acid
yﬁ% yaalﬁua@—“-@hwylmpendm- -ylmethyl]-1-(4-chloro-

S 2 di_n5l -yl met hyl
%ﬁ"ﬁ?&’?@%‘ﬁaﬁa’% e PE B R Slie i a
E ‘11‘; £ USPBRpE: (ﬁ'Y‘"?etT’l Mphmyamlﬁﬁﬁﬂﬂf‘?lmethy% 1—(4Icth|ro—p%13ny1)—
Ac ani en i peridin me
1) - 1%(%?95?#38 %Hé’l]?ﬁl o 5 pﬁecar boxyl)ll c
?cllgdz(R QRber{@ -&@ﬂ%]}cm@ cﬂ)ﬂrdr@ni'}fj frdof'831-3,4' piperidine-1'-yi-
phenVP 1[Mmhmwmmobmedr?m@hbmﬁlb)an@lﬂ@éthﬂtmde
%-h%@ﬁr‘ SRl q%;é@hg&ggﬂ@a”“ tir0 13501 3-y1-3 4" piperidine- 11
( I S, 2Bhy3-1H4- c(hmp( e %4;1 S oﬁwpr@ﬂﬁle&}bo‘kyﬂb SR beRt RS dil hmide;
#é%y R‘fé 8%&113&’&)7 é@mob‘bRWHYbPE@ndm- -yimethyl}-1-(3,4-difluoro-
2-
E 15 g o O phe PR A RSPl i ivB-ideindo
| lga yl(l%?.ﬁ) Qﬁd-pjﬁbett;irkﬁathyba’gdlno)-li_phenyl-plpendm~ —y]methyl} 1-(3,4-
th éo B’rﬂ&‘ )ggl or.o henyl ) - cycl opr opanecar boxyl i
aci o‘ﬁb &t 8}1%19 SOpaRsCAPPEYligrcibmethak ([S]- 1Pheﬂyl'eth}’1) amide;
(%%lzr@efi %ﬁ[(-ﬁ@&&yg ﬂ%&&%ﬁoﬁ@-&ﬁ%’ﬁrﬁ RSV 4R l%ei Ip1pendme—1‘-y1_
pher*?ﬁ)lylﬂ Wbﬂ)ﬂbmdhiﬂombﬁhrboxyhc acid methyl-([S}-1-phenyl-

CSEIL%H enzyl ) - nmet hyl -am de; 25 50a.
(1S afmia - (Acet yl - met hyl - ami no) - 4- phenyl - pi peri di n
- Aty | (63, Iwy)-3 - 4—&(0%1}431}11{104- phenyl- gllpendm-l 33) 1-phenyl-

difl uoro hen ﬁ;l opr opanécar boxyl i€
(2 P P@pnghqu a4 I(4- ﬁnmebenzﬂ;methyl-anude

i LA AR L AR P bl e BB laﬁxxllmeéayn L-phemy-

aC| eby@lﬁpmbkm:aﬂh&yﬁy hdid (R Fiyto- ?—me’ﬁ%ﬁ
(%ga R)cgai@oi Di chl gro henyl) 4- henyl 4 (pl perid
| { = -{,][-jic Ardihydro- 1H—md01- 3-y}-3,4"-piperidine-1'-yl-
methyl]-1- phenyl—cyclopropanecarboxyhc acid (4-fluoro-benzyl)-methyl-amide;
24z, (1S,2R)—2—[4~(4—Ch10r0-3*triﬂuoromethyl-phenyl)-4-hydroxy~piperidin—1—
yimethyl]-1-phenyl-cyclopropanecarboxylic acid (4-fluoro-benzyl)-methyl-amide;
25a. (1S,2R)—2-[1—acetyI—S—ﬂuorospiro[2,3-dihydro-1‘H—indol-3~y1—3,4'4piperidine—1'—yl-
methylj-1-phenyl-cyclopropanecarboxylic acid (4-fluoro-benzyl)-methyl-amide;
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30 1-yl nmethyl]-cycl opropanecar boxylic acid
wd Bos/leggs0- benzyl ) - met hyl - ami de; 53a PCT/DKZ{}MIOOO:SS
(1S, 2R) - 2-[ 4( Acet yl - net hyl - am no) - 4- phenyl - pi peridin
| -yl methyl]-1-(3, 4- 87
di chl or ophenyl ) - cycl opr opanccar boxylic acid

(P A %%kg%‘g%? g%&&é@t 4 aammgo \Ig\i?en%’gg?ljﬂqlégf 8“§’hnethy1] 1-(4-chloro-
( S a&yg c&alogﬁ%w&mxw& Zoid (ALY ARl i Rl 3

eridin

rré’t7ﬁyl (ﬁ) SLR}3-{A= @swsoﬂwhepm[;a Sedibydrpr iEpamebasheaki-c

?ilsd?(ﬁga‘i@(%{ ﬁ&%{léﬁl %ll) JOITE tﬁ]@ﬁ@?@@ﬁl WéWPp%eﬁgp?)@flﬁ_amd@_

| - yIﬂmﬁh&kﬁndﬁnﬁﬁgﬂgﬂﬁ@@anecarboxyl|c aci d
benzyl - pet h

( 12822} =3RE- ﬁ (Ae’-‘e@%}yla‘hph@lﬂtpmﬁw L-plopssiny T o dchidronphinyy)-

1) -1 y c panecar baxyl i c

e TP AR b R ARRORRRAE S

2204 {HBAR)-241 pectytiopid[2 glft iy 1F 653 41810 plrfiapBaN

yl) ¢ p%Heca box lic acid benzyl - ethyl am de

5gg M %tﬁgﬁ%;go oTop. enyl ~cyclopropanecarboxylic acid (4-fluoro- benzyl)—methyl-
2- (4afyget yl ami no- 4- phenyl - pi peri di n-1-yl met hyl ) - 1- (3,

4- di chl’or ophenyli ) - cycl opr opanecar boxyl i ¢ aci d

béRay (1 HBRhy4[1 m@bé(ﬂlﬁ}'osp}rp[iehﬁﬂrydm IHhI)dcﬂm-jzlefi F9aperidine-1'-yl-

IR 2 hen r| din-1-ylne
e R T N R A R ——
aC| daiggtzyl - met hyl -ami de; 15 60a. (IR, 2R)-
é4 Acet y| ani no- 4- phenyl - pi peridin-1-yl methyl)-1-(3,
4348-c it S)?—%bh‘éﬁ‘ﬁh}OTQﬂ&ﬂe@ﬂP‘@ﬂéfwcwlbb@pﬂrdml-darbonyl)—plpen&n 1-

o RS LRI S RO e S B et oy

432@“ I8, @Rpwﬂwéwl-smom%ﬂsla@&am@xmh%@mdﬂ -3,4"piperidine-1'-yl-

benzyl thyl -am de; 62a

S, 2R§1°f§n§4 -(Acoyprhiamyb-caclppopgnecpibuy licioid (4-{inomstieplyl)-methyl-
- 1- (3nide:20 di chl orophenyl) - cycl opr opanecar boxylic

aci d net’hyl - ([ R] 1- phenyl -et hyl ) -ami de; 63a.

,( 3& 2R)S, 2RI 1-(} Adeifinoravphdnyl)-BH-pisghy # 4 ghipen finpi 1 PeEbdHy)-piperidin-
dIC gﬁ%@%@LVﬁy&gyﬁ?ﬁﬁ?%ﬁﬁﬂ@@ﬁ?bﬁ%?ﬂﬁ@ﬁﬁ@?d
meRdy (14 i 2 F1-RRaPY b Rk ogﬁs & Hndo
Iszﬁiil%acgﬁg}l spiro[2 dlq%g%gll nld?é’lgg%:%
4 1:91:3@1;]{3 .1@@@1111&543@] 1-(3 4-d1ﬂuoropheny1)—cyclopropanecarboxyhc acid (4-
3.4-d or phenyl) cycl opr opanecar boxylic
aC|gg(i?%?%W' ﬁ%$ 25 ethyl) am de; 65a.

_ ( 3& 2@3 2R1 t.{maétyi-s_'ﬁufokdgﬁaé{z%p&w&% 1 $Hddyara-a rtididine-14y1-
p| pémtayli!ré (i A -Sjporephenyiicytlopgipanetiadivkpylio pdié i-uomydroryT)-
pnpgﬂgﬁ@uggﬁgllc acid methyl-([R -1 phenyl-ethyl)
anm de; ’ '

36a. (1S,2R)-1-(3,4-Dichlorophenyl)-2-[4-phenyl-4-(piperidine-1-carbonyl)-piperidin-
1-ylmethyl}-cyclopropanecarboxylic acid benzyl-methyl-amide;

37a. (1S_,2R)-2-(4—Acety1—4—phenyl-piperidin—1—y]methyl)—l-(B,4—dichlorophenyl)—
cyclopropanecarboxylic acid benzyl-methyl-amide;

38a. (1S,2R)-2-[1—acetyl-S—ﬂuorospiro[Z,?:—dihydro-1H-i11dol—3—y1~3,4‘-piperidin&1'—yl—-
methyl]-1-(4-fluorophenyl)-cyclopropanecarboxylic acid methyl-([S]-1-phenyl-
ethyl) amide; : |
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66a.

wlOhbhsA)ss2- (4- Acet yl am no- 4 phenyl - pi peri di n- Ipwrmwmmﬁs

|') - 1- phenyl - 30 cycl opropanecar boxylic acid

bonzyl - net hyl - am de; 67a. 88

(1S,2R) -1-(3, 4-Di chl orophenyl ) - 2- [ 4- phenyl - 4- (pi perid

ol ot S AR i PRSP et Daks

met hxdlslﬂtﬁrﬁinhehybkt@mdpr@ah&da}bo@ﬂb 60d 200 3hAL88841)-amide;

Pg‘é"*?(floszz%ooo é’r?llch@mwbemd} S1if-pbewy]3-@ipeydine- 1-tirbory1)-
o parirt yimethyl-oyeloprapanesarporylic aoid ek ISH aerg-etby)

pr opamedar boxylic acid methyl-([S]-1-phenyl -ethyl)
(1 n%‘dazR 8 sk (Ao laprbyyrmino}-finberitaiprsidin taimnethyl)1-(3,4-
-pl p@idmbr Optteny BRI dpihdea R, ROASOARBTAL B oy PGS e

(4- fluoro

( %@az Rglsfﬂ?@ﬂ @wz [&Héi%ﬂytl{mpqaﬂimedl -oarbenyPBigetid: LLyimethyl]-
en anecar

(ot SRR RA B (i Don humepiyisomig . |

| -4t h@smLpppauioréphé@{lﬁz%@héhwﬁqpﬂp'éhmﬂg9 ca?b&ﬁgrl):)inpendm—l-

perldlne

1 in Yy Pyclepropaterabprdindcid Eyiicopbapatienethibayldes

(5 ISV e R R By DRt o

y bymerrgpanedarbebeylic acid (4-fluoro-benzyl)-methyl-amide;

3R B S mmbe 4 et st ?-‘élzn‘iemy1> 1-(4-chloro-phenyl)-
Sflguo?o %ﬁé‘ﬁ?&wa?éalc?@opaneca%oﬁbfnﬁl k- rd%t -

(415{94 L(éSQRde(ZlWOEBPMyI)Em[@ phendb4-{Yiperidine-1 -carbony}? iperidin-1-
(15, | _gcelyl spirof 2, 3 dj hydro- I H | ndo PP
%llr%:g} I% qp_{og oxylic acld 2-c oro—benzyl)—methyl—amde
rm{r]a lis! =[fl X C
i flyu]érg gn[f;y c@net o |3)1 aﬁﬁﬁ@%i@@ﬁ%&:@ﬁ&ﬁ Y rCetB-9-(4-chioro-
gls PRy Cé’ﬂlonwaWcaﬁmfmbT]ydxd ﬂﬂhibrodhﬂixzjtﬁ-y:dlmﬁmhﬂe 1-
C o xyli c aci
gﬁél 3('1)$ (I%Rz Qﬁg%%?%’net%# []%? ﬁ%ﬁ%ﬁﬁ Aol -3-yl-3, 4 -piperidine-1'-yl-
( 'S, maﬁzgl 15 I@;gﬂi&b)éhe@,@) &ﬁn@rgpﬂem;@h!: kil (18hoRsBehayt)-methyl-
| - (3£Emﬁaflurophenyl) cyclopropanecarboxyllc acid
( I
( él%éz &?S,?R? g r[@tuor |a%ﬂ% Ci[44p}beﬁ§]hw) R P et (+-fuoro-
-1 - qﬁtehplwyélepropﬁeclal]'boxyhclz acid (2-chioro- begzyl)—lmethybaméde
eri cycl opropanecar boxyl i ¢ "aci
DS (08 g 2 YT R - ety S Bsaop o i1y ety T]-1-(3 4
( LSCCEIB%?% I{]hgﬁ ?%&Ml)pl%p%%oxﬁﬁyfdd & Hidro YT zyly\t/n&hyjf—amde,
51a (1S, Zlg) 2 (4-Acetylaxmno—4 -phenyl-piperidin-1-ylmethyl)-1-(3,4-
dichlorophenyl}-cyclopropanecarboxylic acid (2-cbloro-benzyl)-methyl-amide;
52a. (IS,ZR)—I-(3,4-Dich10r0pheny1)—2—-[4-phenyl—4-(piperidine-1-carbonyi)-piperidin-
1-yimethyl}-cyclopropanecarboxylic acid (2-chloro-benzyl}-methyl-amide;
53a. (1S,ZR)—2-[4-(Acetyl—methyl—amino)~4—pheny1—piperidin—l-yimethyl]—1-(3,4—

ad
(1s
f
(4
(

dichlorophenyl)-cyclopropanccarboxylic acid (2-chloro-benzyl)-methyl-amide;
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cycl opr opanecar boxylic acid

wo2o064M18¢52- benzyl ) - net hyl - am de; 79a PCT/DKZO%MGOG;SS

(1S,2R)-2-[1- acetyl spiro[ 2, 3-di hydro-| H i ndol yl
, 4" -piperidine-I"-yl- 89
nethyl]-1-(4-cuoropheny|)-cyc|opropanecarboxylic acid

(LR R st VARl 3 R il v d o mipwiciamy -
'82 ihlf“é‘?%‘“éé(ﬁ?‘j??ﬂﬁﬁipﬁ;ﬁﬁéfﬁiﬁ%% SE5ER 0t 65 2 hlbrobenzy)
PCTI DROBYAAWEB538 91 8la.

(1952 RA 1ok ) WasiemRASRY 3k SR B ecidir PLRELEG

p| perqyd]{opfo:pagdcmlb;)hynﬂéc% z;gi/?{ﬁéa%g{j gj@@ﬁgﬁ[&oxyl ic acid

| ? &% éﬁ%ﬂ%&- ﬁtﬁﬁﬂrﬂpﬁfpﬂ%ér}ﬂmemﬂ}l-y{m hy

82 ih‘?%’%%“’%énzyfé;y@’%@%*ﬂétﬁﬂ@@@a%%ﬁ?xﬁﬁ $i-yramice.

S, 2R ilS(Ziiﬂzﬂﬁﬂ@b@WIWM 1 -y2mbthy HieEyd-dihlopbiRiygl N

eI crbon

oi perTd’ %mﬁﬂiﬂ%@f’mﬁa%%%}%ﬂrﬁé@é? boxylic acid
(1o g naY el A aS pgtidin- 1 ymet 10

( 1S 2R) [1 acetyl spirof

c@gqrp eR -|cyclyp1:0panecarboxyhc a<:1d benzyl-methyl-amide -([R]-1-phenyl-

mst h)é )]aﬁmfﬁed' di f1 urophenyl)-cycl opropanecarboxylic
acid or o- benzyl )- methyl -am de; 10 85a. '

(152 %I%S)&-mgbwmﬁéwh@nﬁ%ﬁ% ByHhBrgno- i nd

ol -3-yl

pi peﬁ?@i%@lhfnﬁ%@ﬂ@mﬂf}eﬂitb@wlm@ﬁ barpishethyl-xmadec| op
Lg?%?i@g{ﬁg ?)(h—c CA 1%%@1 4 phonglepiperidin-1-ylmethyl)-1(3,4-
( 1S ﬁRﬁlom(h@nﬂ) Bydbbmpmﬂ@aw@hc%c(&bdﬁbﬁnmbmm-maedmm

R e IO CA

1S,
éhenﬂﬁ%@?dl%ﬁ%@%ﬁ hy | )J())h&?/agftflb ]ﬁg%lglr ?)%Wh c
aﬁ% 3, 4- eﬂlﬁﬁi)hb)&%etmmm%nﬁ%ﬁper{cﬁn- -yhnethyl) 1 (3 4-

2 S e B R b ek Gk b heiar-amice

pf@aylam &, 2889874 A cetyl-methyl-
S M e T T BT

1S, 2R
) - Llomp mlhmiommwwlmmidomhp]a@@ameyﬂ.emyn-mde
1s 2R) Tag%dr[m‘%%ﬂmf% dnllodﬁ{-md%?% yi-3,4'-piperidine-1'-yl-

(
I
agg
(
2-[4 1je1-{3,41atchieeb NURT-1-
cy[:l };E%é%?%c ar boxyl %gﬂgg?gmggﬁg?%%%té %ﬁléﬁd& gl%m% EE{K] +-phenyl-
a.

(5302 R) 2e1 % @grlol go}ég%ﬁag}é(mulﬁ ugdol %—ylo_’!’ 2

phenyl) car oXy
(4-f pxpem@n@é‘ﬁylﬁhﬁhyﬂﬂh@l 4-GirhdesphdbylPewciépropanecarboxylic acid

S, 2R 2 4-(3-trifl t hyl ph
'I) p%“ﬁé‘?'gmqrp .2 tﬂ%) [ ( rifl uoronet hyl pheny

66a. (18,2R)-2-(4-Acetylamino-4-phenyl-piperidin-1 -ylmethyl)-1-phenyl-
cyclopropanecarboxylic acid benzyl-methyl-amide;

67a. (15,2R)-1 ~(3.4-Dichlorophenyl)-2-{4-phenyl-4-(piperidine-1-carb onyl}-
piperidin-1-ylmethyl]-cyclopropanecarboxylic acid mcthj;l;([S}-1-pheny1—ethy1)~
amide;



10

15

20

25

30

-yl met hyl ] -cycl opr opanecar boxylic acid
-hdswQEpenzyl - met hyl - ami de; 93a 0
IS, 2R§ 2- (4-Benzyl - pi perazi n-1-yl et hyI) 1- (EC%IRF%?OSIOO%”
phenyl)- cycl opr opanecar boxyl i cggaci d

-benzyl met hyl - am de; 94a. (1S, 2R)-2-(4-Benzyl -pip

I Br L)pi!lrgggl ét&)ﬁ%ﬂgﬂéduﬁr‘:b&#ﬁﬂ 3 ridlnyieye-1Hrindel-3-953,4'-

Eul/ IS) pi ra2| - Ih%@%’ﬁd]ﬁﬂ&% 1(lélly J"CA’n%%gOl&%‘%nEt 0(‘:(9 B acia
aci d y([S]rlephwyyl-athiyt) epnidi) 2005/ 016884

(TO5R - e 2o B ot aivessipr prearymy Dipssidie1-
zi n- 'ﬁmbtﬂﬁﬂiayélbpr §x§dc%bfaﬁiwc9@§bmb benAf) Bethyl-amide;

4-1f1 uor obenz

(1892R) - 2(%&5%%1(91%@@%@%@@@@@;)@1&@1 hy
) Ll oo gl at el i Y eRh PRaRSE AL ARV T ©

aci d

g II HSaZ R) - 2(1%@;@-@@%&%&@%@%@ B3Iy I10mhbE 4983 4t |

pi peﬁﬂ?ﬂa@ﬁﬂ Yiymethrtiny (4-fipogtenyly¢y¢lbproppivempbivlinaid@-fiuoro-
ropalgg%[)_t}ﬁ&ﬁw &nﬂ%‘ d (2- fluoro-benzyl)-am de; 99a

(1

S, ZR) - 2- (ﬂm}%[‘&@mﬂ*ﬂﬁh%MD-ﬂ%bﬂﬂfmﬂ:eﬂdﬂlﬁbﬁlﬂ} -1-(4-

| chl | of ophenyl) - cycl opropanecar boxyl i c "aci d

ge%%)?ﬁ“;’["f TYet GOy t:ﬁy:ﬂ 1(4-fiugrogbe; -rr]wl@sd agfide;

o . o A e o R B e ppeny)-

g 27%% ;m;@r?tgg%imo?mgd (453!??-%:1@1)??%?1”%1&;' - y%l |
3, 4-d ES‘F? P hﬁ%é‘éﬂ%ﬂlﬁ oW 4 wipgEidgne-1'-yl-

(3 4nﬁﬂ@ang am 186 é}% Bk émd G-fypros ?%nziy? -methyl-

S, 2R)
-1- (Smlﬂﬂdl chl oro phenyl ) cycl opr opanecar boxyl ic acid

Ig)zl IR) pgﬁ%&ﬂ‘gﬁa??% Pge‘b‘ﬂé%?ﬁndb‘? betpeferd-1-Giidifiagrophenyl)-
I ) 1es€dem@iahewoo@mte IﬁM'd)(#%k@Béﬁggﬁﬁ&ﬁﬁ%ﬁEJ ¢ acid

(47-fluoro-§e z nmet hyl - am de;
5B - 2- (ﬂ ,e%&za,)t%r TaRohB- Sﬁuﬁﬁi’é’r@ﬂwﬁﬁopﬂﬁﬁddﬁﬂiﬁ 4tepipepidjne-1-yl-
( i Pllntgor d{i}fﬁum 1{}1{ %gﬁ%ﬁtéosgﬁ%%t‘bgf £ acud (4-fluoro-benzyl)-

S, 2Fa)uemytammcetyl am no- 4- phenyl pi peri din-1-yl met hyl )

b(?lzg;/lt ol ydlﬁsgg)—alﬁ@g@nganec t% 12~ 4| f)]f&ﬂ?ﬂl—(plpendme 1—carbony1)
Bl e R L
( 4 fmﬁo benzyl ) - met hyl - ani de;
78a.  (1S,2R)-2-{4-Acetyl-4- -phenyl-piperidin-1-ylmethyl)-1-(4-chlorophenyi)-
cyclopropanecarboxylic acid (2-chloro-benzyl)}-methyl-amide;
794, (18,2R)-2-[ 1-acetyl-spiro{2,3-dihydro-1H-indol-3-yl-3 4'-piperidine-1'-yl-
- methyl}-1-(4-chlorophenyl}-cyclopropanecarboxylic acid (2-chloro-benzyl}-methyl-
ammde;
80a. (18,2R)-2~(4-Acetylamino-4-phenyl-piperidin-1-ylmethyl)-1-(4-
fluorophenyl}-cyclopropanecarboxylic acid (2-chloro-benzyl)-methyl-amide;



10

15

20

25

30

25 107a (1

wéz&g 16?88£4 Acet yl am no- 4- phenyl - pi perl di n-1 - ykg’%%%(}moosss
cr

net hoxy- phenyl)-cycl opropanecar boxyl i c
(4-fluoro-benzyl)-nethyl -arnidej; 108a.
(1S, 2R) - 2- (4- Acet yl ani no- 4- phenyl - pi peri di n- 1-yl met hy
)-1-(4-methoxy- phenyl)-cycl opropanecarboxylic acid
beg"l@yl me{ i 2R rir(d& ucropheny((r2- [4-pheny1—4~(p1pendme—1-carbonyl)-

2 s L A s et e Ry R darcptont-beiil iy - amice;

bmyl me(m/QRpm(mceﬂ;iﬁﬁno(ﬂphmyl-plpenmn-1 -yimethyl}- 1 (3 4-
S, 2R) - 2- (4- Acetylamno 4- phenyl - pi peri di n-1-yl i€t hyl’)
- 1- (§1ﬂ1@F‘Pf8§@9}’ Bhe ﬁmoymy@b@m'hmﬁg@wmﬁyhmlhm&ﬂ—amdﬂ
banay! - ey bR A Do R BRah 38 b BT A0 ey -
(1S, ﬁi@)en&mphgh:yéthﬁ}-@ﬁcl@ﬁt@pgﬂecﬂrbdiﬁic%ﬂ)@&ﬂﬂérdlﬂenﬁﬁyﬂﬁthyl amide;

etg - cIo nec box ic_acid
| uoro ¥ tM{/? é—@ihm&H—mdol— -y1-3,4-piperidine-1'~yl-
( 1S, 2RnA I_Li 3, ic@%&%ﬁén%fb%% Yol Hé’ %mé [ Eﬁgl%oﬁéﬁzyl}- ’

i peridin- cyclopro necar I'C acl
benn:ysth -am de; 5 113a

e o e

id .
St s 1 A gttt

ethypybnlb@uﬁbiu@bﬁk%n@phenyl) cycl opr opanecar boxyl i c

(R, py - OS2 RS Ronb A B G hervipieigi kg pD-

2 pheyyidpropdhecarboxylic acid 3,4-dichloro-benzylamide;
cycloprop nethY % 4- phenyl eridin-4- T) oxal am de
¥ S,2R)-1-(3,4 chhlomphenylfz (4-pheny1—p1pcndm-1 -yimethyl)-

(15 éﬁé& né/}%éne{;%bgﬁﬁﬂ% d IR EWEmERA-BAIRYliag™ (3, 4-dich

- loro

CyBBROPT OPYISIER (3 -Abetylvaniyib-4pptmay -piberidinyll-yinexai)ari(3je-

( 181%@%0@?@4}103’?10?@%%@%@%%@ acithphempriamidel- phenyl - p
| pegi di n- twm)e’ﬁlwﬁlcegﬂsﬂuﬁmgﬁ?eﬂipﬁi%%&&ﬁ'1' iy 1-(3,4-

-(4- fluorobenzyl

(1S, @R)nloz@;(mmmdny@paﬁmmmmmemmeﬂnyﬂ -1 phpelictliyi)-amide;
| met h :
G0 or oo P e ety iehegy) iperesin- L yimethyl]-

ben@ﬂlopf@}t)ﬁbébalﬁﬂkﬁ@ cldl@Azyl-methyl-amide
(1S, 2R) - {15[ 4-11 uor o- benzyl) ymeth1 carbarmi - 2-
pf?éﬁyl ZR)- (4—Benzy1—p1perazm l—ylmeth }-1-(4-chiorophenyl)-

cye| SRARRLIELIi PEh B REEL A Bl Y i bam

acid

(198a2R) - ( q:rs,m}gerqwh}om;mbwﬁaqnt(axm&hc}mﬂmﬁ%ﬂmﬁw}ﬁip@m 1-

h 20
8&: Fx%@%laﬂﬂ-ﬁﬁlﬁmoyms%mc asidytdinerobeuzymetedepids; c
th (4B
??SQ"ZE’;E 1{11(8\’>’g§f)t Di‘chl oro- pﬁ%e%m?) % eEPyp - &4“dhl el Herlyl
ei doyyclephpangbarboxylic acid benzyl-methyl-amide;

pijeridin-]s et h - cycl opr.opanecar ho ic.acid
D5y | ol R ek i SRR AR AP e
(1S, ﬁ)éoﬁo?ﬁﬂﬁ%o%ﬂ&ac(@be%zﬁ!—ﬂ@&?ﬂbmﬁem do) - 4- phenyl -
pi perl in
95a. (15,2R)-1~(4-chlorophenyl}-2-[4-(3-triflucromethyiphenyl)-piperazin-1-
yimethyl}-cyclopropanecarboxylic acid benzyl-methyl-amide;
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yl met hyl ] - cycl opr opanecar boxylic acid
4odddgspbenzyl ) - met hyl -am de; 25 123 a.

1S, 2R) - 2 [ 2- (4- Acet yl am no- 4- phenyl - pi peri di h-
ethyl ]-1-(3,4- dichlorophenyl)-gycl opropanecarboxylic
and (4-fluoro-benzyl)-nethyl - am de; 124a.

(1S, 2R) - 2- % 4- Acet yl am no- 4- phenyl - pi peridin-1-yl)-

pr 3y 1 ] - 1{S20)- bpbemBrolh@riyidnompedtupiupalieterrbnny Himethy1)-
?‘i'sdz JobfolQiBaBEN il Ptk B e daafae L i .

1- S’Yamet hyI(],S AR)-B(4-Ac3f)lamino-4-phenyl-piperidin-1-yimethyl)-1-(3,4-dichloro-
dICh| hen l) - cyclopro anecarboxy ic acid

PC '{fBIﬁls}OMOO(}SSS

© (4 fl DD ERAEPRAY. @ﬁudf{ls 2R) - 2- (4

- Acegy! ami pgs fﬁ‘?ﬂ)ﬁ: ﬁ%bﬂﬁ gnﬂ% % Irg%n&& 4513 40

dlnethylpheny cycl opropanec

( 4- f Ipirsridinodivglrnpthyit ha, 4-&i£ﬁlld'ephéﬂﬁ)-2@65pfbjoﬁwrboxyhc acid (2-
PCTI %oog/ 00&538 94 127a

(1S, %ﬁ ani no- 4- phenyl - pi peri di n-1-yhnet hy

| Yodk{ 3, 4- BegAdexk

()4 %I{ uor o(IbEen ) Igr‘rkgt@lﬁya ;ﬂgﬂ;ﬁbﬁ&p@g 1 ) ?% &

(1S, Mlqoqmnﬂg-efglompmbphﬂmamém -Hli-Gh-inethomentiepyl)-othyl}-

l) - 31.chl orophenyl) - cycl opr opanecar boxylic acid
(4-fl'uoro-benzyl)-nethyl-amde; 5 129a

( Jlst) 2( (2B {4- hasiyhenifo-AsHant -pib dLﬁn:Ierthmﬂrﬂ(? ¥-dichloro-

é f 1 uorophenyl) - CYIC| opr opanecar boxylic acid
(4 fIP BYO-ByelPiAPRRerREt I e Aeid €2-chivgebengyl Bamide;
I i~di I
rﬁig/m)%_ (3 g@ %gozg gﬁ%@g‘%%% SHRRG PR ety Y SE-dichloro-
met hphenya)pdwrmgic@mécaybdx?hhydndmdﬁchjdﬁba]zgfl)amlde

2%2:21%” oé]:g.;%l Efgecg%’, an:ugo-[ctl—ph%g)?lt-%lper?my l-Jﬁxrngthsy% {"%3 4-dichloro-
P i e L e e T e
13&3a( 1S, (15,2R)-2- (4~Acety1ammo—4~pheny1—p1pendm—l —ylmethyl} I-(4-methoxy-
2R) - 1- hl t I
St S SR R S
mettoay| - napis iyl l&cb‘ﬂyl@hﬂ&h—ﬁi&ﬂeplp&idﬁ-l%ﬁﬂeﬁ}@ef 89b1y1-

15 113. A pharmaceutical conposition conprising
corrpézrﬁ@rwbwémaﬁlda(ﬁ;ﬂmbmﬁyﬁsmmyhmdﬂ 14 Use

phar ngggﬁﬁ%)l "ac c@%g% ?‘élaéﬂaéF flflﬁéet}dé%nﬁ 3%’*8?%’ ol - tolyl-

pr eIOaympromeéarbomdla,eﬁr&ﬁtyifzﬁéthylhﬁnidée at ment of
diseases  selected fromthe group consisting

psly?éﬁrot i cClh %Qr%@‘@ce%'@ﬁ?@%ﬁmb@ﬁﬂ@m%ﬁés&éﬂ@ﬂlyl)zbm-mlﬂ-

an I n
co)ljlgh C){%\ps (g&hé agidf@per r%@%%zﬁ?u venéﬂt,ﬁﬁ%’ > ,
nmlé7evas c(ﬂSa?R)kWp@AsehyMnm%ghenﬂﬁmpahhﬁanﬁhmﬂ@u} BIB-methoxy-

OUC_phBELATTRLL O oL SITBLOTY RN 9 SCESE amic
108a. (18,2R)-2-(4-Acetylamino-4-phenyl-piperidin-1 ~yhnethy1)—1-(4—methoxy—
phenyl}cyc}opropaneca:boxy]ic acid benzyl-methyl-amide;
10%a. (15,2R)-2-(4-Acetylamino-4-phenyl-piperidin-1-yimethyl)-1-p-tolyl-
cyclopropanecarboxylic acid benzyl-methyl-amide;
110a. (18,2R)-2-(4-Acetylamino-4-phenyl-piperidin-1-yimethyl)-1-(3-methoxy-
phenyl)-cyclopropanecarboxylic acid benzyl-methyl-amide; |

E
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el ectrol yte honeostasis, ischem a, oedema, plasnma

wéXddsayasat i on and obesity. 115. Use of a conppupgidsoa/noosss
W(ge? i’ne ?n any of clainms 1-112 or a salt there%?l or >

the 25 preparation of a.nmedi casent for treatnent of
schi zophrenia 116. Use according to claim115 for

treat nent h osi.tjye synptons_ of, schizophrenia.

175 Tags o &fﬁr%ﬁ)ci—ﬁ%&wﬂa&%‘gﬂe@gﬁf‘r@aﬂ%wﬁyd@f1-&%%)-

1-11 _ N -~ of a

phar %%%2%‘??%%%&8%2%%‘% @ﬁﬂ?aorp%t r gaEt W&%? I géﬁée ’

diKl@ader (IF,2Rel-€2AtPabloropherdil-(4phtmmdBeido-piperidin-1-ylmethyl)-

20051016884 PCT 004100053 118- Th d
or sziﬁlo%rf’p?i’r??ar %Cﬁcﬁggﬁzﬁﬁ?ﬁgﬂﬁ@@?;n ;Bgogggugr e

botiahy dr QERIR)-1-Phenyl-2-[4-(3-methyl-ureido)-4-phenyl-piperidin-1-ylmethyi}-

cyclopropanecarboxylic acid (4-fluorobenzyl}-methyl-amide;

114a. (1S,2R})-2-[4-(3-Methyl-ureido)-4-phenyl-piperidin-1-yimethyl]-1-(3,4-
dichlorophenyl}-cyclopropanecarboxylic acid beﬁzyl—méthyl—amide;

1152, (18,.2R)-N-(1-{2-[(4-Fluoro-benzyl)-methyl-carbamoyl]-2-phenyl-

'cyclopr.opylmethyi} -4-phenyl-piperidin-4-yl}-oxalamide;

1162.  (18,2R)-N-(1-{2-[benzyl-methyl-carbamoyl]-2-(3,4-dichlorophenyl)-
cyclopropylmethyl}-4-phenyl-piperidin-4-yl)-oxalamide; |

117a. (18,2R)-1-Phenyl-2-(4-methanesulfonylamino-4-phenyl-piperidin-1-
yimethyl)-cyclopropanecarboxylic acid -(4-fluorobenzyl)-methyl-amide;

118a. (18,2R)-2-(4-Methanesulfonylamino-4-phenyl-piperidin-1-yimethy)-1-(3,4-
dichlorophenyl)-cyclopropanecarboxylic acid -benzyl-methyl-amide;

110%a, (18,2R)-{1-{2-((4-fluoro-benzyl}-methyl-carbamoyl)-2-phenyl-
cyclopropylmethyl}-4-phenyl-piperidin-4-yi}-carbamic acid methyl ester

120a (18,2R)~(1- {2-benzyl-methyl-carbamoyl}-2-(3 ,4-dichiorophenyl)-
cyclopropylmethyl}-4-phenyl-piperidin-4-yl)-carbamic acid methyl ester

121a (18,2R}-1-(3,4-Dichloro-phenyl}-2-[4~(3,3-dimethyl-ureido)-4-phenyl-
piperidin-1-ymethyl]-cyclopropanecarboxylic acid benzyl-methyl-amide;

122a (18,2R)-1-phenyl-2-[4-(3,3-dimethyl-ureido)-4-phenyl-piperidin-1-
yimethyl}-cyclopropanecarboxylic acid (4-fluorobenzyl)-methyl-amide;

123a. (15,2R)-2-[2-(4-Acstylamino-4-phenyl-piperidin-1-yi}-ethyl]-1-(3,4-
dichloropbenyl)-cyclopropanecarboxylic acid (4-fluoro-benzyl)-methyi-amide;

124a. {(1S,2R)-2-[3~(4- A cetylamino-4-phenyl-piperidin-1-yl)}-propyli-1-(3,4-
dichlorophenyD}-cyciopropanecarboxylic acid (4-fluoro-benzyl)-methyl-amide;

125a. (1 S,ZR)-Z—[4~(2-Acetylaﬁnino—S-ﬂuorophenyl)—piperidjn-1-yhnethyl]—i-(?: A
dichlorophenyl}-cyclopropanecarboxylic acid (4-fluoro-benzyl}-methyl-amide;

126a. (18,2R)-2-(4-Acetylamino-4-phenyl-piperidin-1-ylmethyl)-1-(3,4-
dimethylphenyl)-cyclopropanecarboxylic acid (4-fluoro-benzy!l)-methyl-amide;
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127a. (1S ,2R)~2—(4~Acetylamino«4—phenyl—piperidjn“l-yhnéthyl)-i—(fi,4~
dichlorophé:nyl)—cyclolaropanecarboxylic acid (4-flucro-benzyl}-methyl-amide:
128a. (IS,_2R)-2—(4—Acctylamjno—4—phcny1-pipeﬁdin—l-yhnethyl)-l—(B—
chlorophenyl)-cycloprop anecarboxylic acid (4-fluoro-benzyl)-methyl-amide;
129a (1 S,2R)—2—(4—Acetylamino—4—pheny1~piperidin—1—ylmethyl}—l-(?)f
ﬂuorophenyl)—cyclc)propanecarboxylic acid (4-fluoro-benzyl)}-methyl-amide:
130a. (15, 2R)-1-(3, 4-Dichiorophenyl)-2-(4-phenyl-piperidin- I—ylmsthyl}—
cvclopropanecafooyyhc acid mpthylmnaputhalen—l ~yimethyl-amide;
131a (15, 2R)~1-(3,4-Dichlorophenyl)-2-{1 -acetyl-5-fluoro-spirof2,3 -dihydro-1H-
| mdol-3-y}-3,4"-piperidine-~1 “-yl-methyl}-eyclopropanecarboxylic acid methyl-
. naphfhalen-1 —ylmethyl—amide' '
132a. (1S, ZR)-1-(3,4-Dichlorophemyl)-2- -(4- AceralmnoA*pheny}-plpendm—l— :
ylmethyl)eyclopropanecarboxyhc acid methyl-naphthalen-1-ylmethyl-amide;
or a salt thereof, .
113. A pharmaceutical composition comprising a compound as defined in any of claims

- 1-112.

114, Use of a compound as defined in any of claims 1-112 or a pharmaceutically
acceptable salt thereof for the prepaxﬁﬁon of a medicament for the treatment of diseases
selected from the group consisting of: psychotic disorders, schizophrenia, depression,
anxiety, Parkinson’s disease, pain, convulsions, cough, asthma, airway
hyperresponsiveness, microvascular hypersensitivity, bronchoconstriction, gut
inflammation, inflammatory bowel disease, hrypertension, imbalances in water and
electiolyte homeostasis, ischemia, oedema, plasma extravasation and obesity.
115, Use of a compound as defined in any of claims 1-112 or a salt thereof for the
preparation of 2 medicament for treatment of schizophrenia.

116.  Use according to claim 115 for treatment of the positive symptoms of schizophrenia.
117." Use of a compound as defined in any of claims 1-112 or a salt thereof for the
manufacture of a pharmacentical preparation for freatment of 2 disorder in the central

nervous system.
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118. The compound or salt of any of claims 80-103, wherein R*R* are both hydrogen.

%



