WD 02/ 094785 PCT/ SE02/ 00957 1 4- (phenyl- (piperidin-4-yl) -am no)
- benzam de derivatives and their use for the treatnent of pain, anxiety or
gast r oi ntwetosed78sli sorders Field of the Invention 5 The pPeTSED2/HMFENL I ON
is directed to novel conpounds, to a process for their preparation, their
use and pharmaceutical conpositions cohprising t he novel conpounds. The
novel conpounds are useful in therapy, and in particular for the treatnent
of pain, anxiety, and functional gastrointestinal disorders. 10 Background
of the Kniererkbn(riheriSinetapl omihab-Yrasamiddeddrifvrbivegsalhkheair asedog i n
many bodketrearranitors pedrh aasiety pr dagtriptantingdi disepdersns. Li gands for
the S receptor may therefore find potential use as anal gesics, and/or as
anti hypert ensiye. agents. Ligands for the S receptor have al so been shown
15 to po&@ﬁﬁ@%@%&ul atory activities. The identification of at |east
three different popul ations of opioid receptors (, S and x) is now well
established and all three are apparent in both central and.peripheral
nervous Shspesent diventibmis dRewdes nbws ofbsehdIpid. a oedsg FitReiNpEphatsh, ehser ved
in various ani mal nodels when one 20 or nore of these receptors has been
act i vat edse apdiphareageutiend pernpesitionsipompmising the/aoveh bdrepaeidectlieswwvebi oi d S
ligands are peptidic Ln.nature and are unsuitable for adm nistration by
syst eni CCC?IBWP“@@.S e@ia}@p@pg,fa D BALtiGHISE ?‘Hit e regtmenfpfPpm, andgipednd Bi | sky
E.J. et : : : ; | ogy and Experinental 25 Therapeutics,,
273(1), %Ctl%%ggéﬁ%h?tg%ggyégﬂggre is however still a need for selective
S-agoni sts having not only inproved selectivity, but also an inproved
side-effect profile. Thus, the problemunderlying the present invention
was to fBackerandolishglayentionhayvi ng i nproved anal gesic effects, but al so
with an inproved side-effect profile over current 30 agonists, as well as
havi ng i nproved system c efficacy. WO 02/ 094785 PCT/ SEQ2/ 00957 2
Anal gesi tge § habplaphss g Radntigiel he h@xﬁ'né‘@?blé‘h?m% §6dif§r%h&io§1§'§uo@1rdsor art have
many di sadvant ages :

circulatory and pain systems. Ligands for the 8 receptor may therefore find potential use as

analgesics, and/or as antihypertensive agents. Ligands for the d receptor have also been shown

15 to possess immunomodulatory activities.

The identification of at least three different populations of opioid receptors (u, d and K) is now
well established and all three are apparent in both central and peripheral nervous systems of
many species including man. Analgesia has been observed in various animal models when one

20 or more of these receptors has been activated.

With few exceptions, currently available selective opioid & ligands are peptidic in nature and
are unsuitable for administration by systemic routes. One example of a non-peptidic
d-agonist is SNC80 (Bilsky E.J. et al., Journal of Pharmacology and Experimental

25 Therapeutics, 273(1), pp. 359-366 (1995)). There is however still a need for selective

d-agonists having not only improved selectivity, but also an improved side-effect profile.

Thus, the problem underlying the present invention was to find new analgesics having
improved analgesic effects, but also with an improved side-effect profile over current p

30 agonists, as well as having improved systemic efficacy.



in that they suffer from poor pharmacokinetics and are not anal gesic when
adm ni stered by systemc routes. Also, it has been docunented that

pr ef er r edw® oagotTBst conpounds, described w thin the pri oPCASE)2/@I96W
significant convul sive effects when adm ni stered systemcally. 5 W have
now found certain conpounds that exhi bft sur prisingly inproved properties,
i.a. inproved 8-agonist potency, in vivo potency, pharnacokinetic,

bi oavailability, in vitro stability and/or lower toxicity. 10 Qutline of
the | nveVk&ia@@sﬁb&aﬂﬁéb@'be&@fﬂéﬁtﬂﬁ&ﬁarﬁﬁﬁ@Eﬁhﬂ% #Qhé oﬁrﬁﬁﬁﬂétmdnzl bV fa gk ©
defined by the formulal OFO aNY wher ein is selected
f r om any irothet ey sxﬁ&r(ﬁo}n p@m@hmmkﬁﬁﬁme W@ﬁt 8Meb ddmhistéred by

ridinyl ON. 5 (iii iv) furan
Py y systemic routes. /leo it has %een gocumented that prefy rred & agonist compounds, described

within the prior art, show significant convulsive effects when administered systemically.
We have now found certain compounds that exhibit surprisingly improved properties, i.a.
improved d-agonist potency, in vivo potency, pharmac'okinetic, bioavailability, in vitro

stability and/or lower toxicity.

10 Qutline of the Invention

The’novel compounds according to the present invention are defined by the formula I

P PN
LUK

NH

R1

wherein

R1 is selected from any one of

»

15

(i) phenyl;



O 10 (v) imdazolyl H N N (vi) triazolyl H N \\ /N 15 N-J (vii)
pyrrolyl N H 20 (viii) thiazolyl ~S N WO 02/094785 PCT/ SE02/ 00957 4

(i1 x) pyrivwgloeibgsi de O N where each Rl phenyl ring and RCTIS€0Ee08r omat i C
ring may optionally and i ndependently be 5 further substituted by 1, 2 or 3
substituents independently sel ected from strai ght and branched C1-C6

al kyl , NO2, CF3, Cl1-C6 al koxy, chloro, fluoro, brono, and iodo. The
substitutions on the phenyl ring and on the heteroaromatic ring nmay take
place in any position on said ring systens; 10 When the Rl phenyl ring and
the RL heteroaromatic ring(s) are substituted, the preferred substituents
are i ndeffdmpyadinyl sel ected from anyone of CF3, nethyl, iodo, brono, fluoro

and N '

l =
N

5 (i) thienyl

o

S

(iv) furanyl
{ \
O
10
(v) imidazolyl
N
\J
(vi) triazolyl
H
)
\
15 N—/
(vii) pyrrolyl

/ \
Y

20 (viii) thiazolyl
S

L)

N



chl oro. Another enbodi nent of the present invention is a conpound according
to figure | wherein RL 15 is as defined above and each Rl phenyl ring and
R1 het er c&ooam94785 ri ng nmay i ndependently be further subsPCcrsEeziody’ a
methyl group A further enbodiment of the present invention is a conpound
according to figure I wherein Rl is phenyl, pyrrolyl, pyridinyl, thienyl

or furanyl, optionally with 1 or 2 of the preferred 20 substituents on the
R1 phenyl or RI heteroaromatic ring. A further enbodi nent of the present

i nventi ofixj s pyroyiPBoxideaccording to figure | wherein Rl is phenyl,
pyrrolyl or pyridinyl, optionally with 1 or 2 of the preferred substituents
on the Rl phenyl or- Rl hgteroaromatic ring. 25 Anot her enbodi nent of the
present invention is a camound according to figure | wherein Rl is

thi enyl or furanyl, opti y with 1 or 2 of the preferred substituents on
the R1 heteroaromatic r WO 02/ 094785 PCT/ SE02/ 00957 5 Wthin the
scope of the invention are~also salts and enantioners of the conpounds of
the formula I, including salts of enantionmers.” s.Reaction step b in Schene
1, vide infra, is perforned by reacting an internmedi ate conpound of the

| f | 1 | wh PG
O oot i HEeathR ol 0s ARAR A Raterasiomasie HRHEY Seforalif af HihaRBiinbs

pr ot et | AGur QiBinAkOly £ ’3Asé]ﬂétffﬁ£r{19ﬁ?‘i€§é;\%l¥ﬁtly g{&éctedwf@h kS0P ched O

br onobenzam de, usi ng-a pal um cat a tris ben yli eneacetone)

di pal | adCy@{cQlkyl(ROZ( @E@,XP{)CG alirokehfre Shwee bodma, dndiedo. hg substititioBsGhla and
a phosphi ne |igand such as bis-
the phenyl ring and on the heteroaromatic ring may take place in any position on said ring

systems;

10 When the R1 phenyl ring and the R1 heteroaromatic ring(s) are substituted, the preferred

substituents are independently selected from anyone of CF3, methyl, iodo, bromo, fluoro and

chloro.

Another embodiment of the present invention is a compound according to figure I wherein R1
15 - is as defined above and each R1 phenyl ring and R1 heteroaromatic ring may independently be

further substituted by a methyl group

A further embodiment of the present invention is a compound according to figure I wherein
R1 is phenyl, pyrrolyl, pyridinyl, thieny! or furanyl, optionally with 1 or 2 of the preferred

20  substituents on the R1 phenyl or R1 heteroaromatic ring.

A further embodiment of the present invention is a compound according to figure I wherein
R 18 phenyl pyrrolyl or pyridinyl, optionally with 1 or 2 of the preferred substituents on the
R phenyl or R heterqaromatic ring.

25
Another embodiment of the present invention is a compound according to figure I wherein R1
is thienyl or furanyl, optionally with 1 or 2 of the preferred substituents on the ]E{1

heteroaromatic ring..



di phenyl phosphanyl - di et hyl - 9H xant hene (xant phos), to give the conpounds
of general formula I1l, O N',aFNOCN N1 15 PGIII which is

t her eaf t ewodepeo8Ect ed, under standard conditions hydrol y®eu/SEnzewsbasi c
conditions and alkylated using-either; i) a conpound of the general
formula R -CH2-X, wherein Rl is as defined above and X is a hal ogen,
preferably bromine or chlorine and a suitable base, or WD 02/ 094785

PCT/ SE02/ 00957 6 ii) a conpound of the general fornmula Rl-CHO wherein Rl
is as defined above, and a .suitable reducing agent, to give conpounds of
the general fornmula I. Suitable bases to be used in the standard

al kyl at i Sfithsa Byg Spqpeaqfdh@mvmﬂlme alsatsaléy andrapentiomers efl thesompounds oftthy | ani ne
and pota S|uggf ate1 | e reduci ng agents to be used:-in the

st andar d" & 518 o ?e? PEGE: but are not limited to, sodium
cyanobor ohydri de and sodlun1tr|acetoxyborohydrlde. 10 The novel conpounds
of the present invention are useful in therapy, especially for the

t r eat srenReation ateb dLin Jvhakme A PNk irifd) $s Seimas b ikaein€ apditdimeiRW @RYdIhe
pai n, acute pain, cancer pain, pain caused by rheumatoid arthritis,

m gr ai neof th¢ gersralifopmilalet c. This |ist shoul d however not be interpreted

as exhaustive. 15 Conpounds of the i req are useful as

i mmunonodul ators, especially for autoi di seases, such as arthritis,
for skin grafts, organ transpl antsHand @: surgi cal needs, for

col | agen di seases, various allergi esNforYdse @l anti-tunour agents and
anti-viral agents. Conpounds of the finvention are useful in disease states
wher e degeneration or dysfunction

)
PG i

wherein PG is a urethane protecting group, such as Boc and CBZ, or benzyl or substituted
benzyl protecting group, such as 2,4-dimethoxybenzyl; with N,N-diisopropyl-4-

10 bromobenzamide, using a palladium catalyst, e.g. tris(dibenzylideneacetone) dipalladium(0)
(Pdy(dba)3), in the presence of a base, e.g. fert--BuONa and a phosphine ligand such as bis-
diphenylphosphanyl-dimethyl-9H-xanthene (xantphos), to give the compounds of general

formula I,
0
Pe -
)\ N CN

|
15 PG il
which is thereafter deprotected, under standard conditions hydrolysed under basic conditions
and alkylated using either:
i) acompound of the general formula R'-CH,-X, wherein R' is as defined above and X is a

halogen, preferably bromine or chlorine and a suitable base, or-



20 opioid receptors is present or inplicated in that paradigm This may

i nvol ve the use of isotopically |abeled versions of the conpounds of the
i nvent i orwD2@9gghosti ¢ techni ques and i magi ng appl i cati @03/SE0RNISE
positron em ssion tonography (PET). Conpounds of the invention are useful
for the treatnent of diarrhoea, depression, anxiety and 25 stress-related
di sorders such as post-traumatic stress di sorders, panic disorder,
generalized anxiety disorder, social phobia, and obesessive conpul sive

di sor derii) wdokfyoynd 6E BBlgeAaaCRMUMEA LOHO), thblei] R 1sla8 @8 aboosgid al ung
oedenmm, various gastro-intestinal disorders, e.g. constipation, functional
gast r oi nt estitehd¢ redirimgrgents such as Irritable Bowel Syndrone and

Functi onal spepsi a, Parkinson'.s di sease and ot her notor disorders,
traunati60Eg%Fﬁngﬂ?Qﬁﬁﬂﬁa@ﬁ?ngpygﬁﬁ?ﬁ rdi oprot ection fol |l owi ng ni ocardi al

i nfarcti j S : ( hGi . /; 957
7 includ?ﬁgﬁk éﬂ?%%ggﬁgﬁgng@gg%%%%g?ggﬁﬁ%%?ﬁﬁéyﬁ%gﬁé|%é%%§u§%%é§ﬁ%§%§pabuse
and for g stigessinefand pbRssymraibeaiteC nervous system for exanpl e

hypert ensi on. Conpounds of the invention are useful for the treatnent of

di arrhoea, depression, anxiety, 5 urinary incontinence, various nental

il nesses,. ugh, .lun edema, vyarious gastrp-jntesti.nal . disorders, spinal
i ury et g Bt Feised B e SEndRR reiEhEh e i RebishoRt e B i no.
opi oi d  andetdIehailhUG AR ShyRRM. LA sl SR AR RxPhorblifuRMIPaL het i ¢ ner vous
system for gxaﬁp?é ﬁ%bertengﬁgn?‘@%SCbnpoundsxg$mi e I nvention are useful
as an anal gesic agent for use during general anaesthesia and nonitored
anaest hesia care. Conbi nations of agents with different pngﬁerties are

of t e0 usElrF peyeheompqunds obHiegresenionvertion ereusedd de therapynespaeialinfor e

anaest het i ¢ st at .e .amesj.a, anal gesia, nuscle rel.axation and

cedati oy RRitidatioRp PR AT rEAR Py i ir Eof DR 0Bl Rl cancer
hypnot i C8ain 3kl 8lu¥ed B rhelBMIRMHIIEH i h B kA5G rA PR oS list sBouil BOw¥dd:hi n
t he scope of the invention is the use of any of the conpounds according to
t he f ormatlbe ihtegheted as Exdrausthe. manuf act ure of a nedi canment for the treatnent
of any of the conditions discussed above. A further aspect of the
invention is a method for the treatnment of a subjectsuffering fromany 20

of t Q§ Cé&%i E)l'll’? S??gf %eﬁiﬁygnsu%gl a%p Q81 a%rgﬁl%ggmggulggo;s?géﬂegﬁlﬁ @r%%oh%nu%e

conpound "accor di
diseases, such as arthritis, for skin grafts, organ transplants and similar surgical needs, for

collagen diseases, various allergies, for use as anti-tumour agents and anti-viral agents.

Compounds of the invention are useful in disease states where degeneration or dysfunction of
20  opioid receptors is present or implicated in that paradigm. This may involve the use of
isotopically labeled versions of the compounds of the invention in diagnostic techniques and

imaging applications such as positron emission tomography (PET).

Compounds of the invention are useful for the treatment of diarrhoea, depression, anxiety and
25 stress-related disorders such as post-traumatic stress disorders, panic disorder, generalized
anxiety disorder, social phobia, and obesessive compulsive disorder; urinary incontinence,
various mental illnesses, cough, lung oedema, various gastro-intestinal disorders, e.g.
constipation, functional gastrointestinal disorders such as Irritable Bowel Syndrome and
Functional Dyspepsia, Parkinson’s disease and other motor disorders, traumatic brain injury,

30  stroke, cardioprotection following miocardial infarction, spinal injury and drug addiction,



the fornmula | above, is adm nistered to a patient in need of such
treatnent. A further aspect of the present invention is internedi ates of
the generwbokosat8i a |11 and 111, O F NF aCN N\ |ICN N IPCTISED2/0098¢ PG pG
WO 02/ 094785 PCT/ SE02/ 00957 8 wherein, PG is a urethane protecting group,
such as Boc and CBZ or benzyl or substituted benzyl protecting group, such
as 2, 4-di net hoxybenzyl. 5 A further aspect of the present invention is
internediates of Formula X; O F:a NCN X N R werein RL is as

descri bethcalingtherireatshant bbalcolwl Focatine aopioid ab@ other dngg dberse ad fer diaviders of
synthetlc route, reaction step. b in Scherre 2,.vide infra, is performed by
react i ng Ersympathefie aeous WéWﬁb@ﬁﬁX%]FPF HEPGEREPRI formula - IVF O HNN pG
IV 15 wherein PG is a urethane protecting group, such as Boc and CBZ or
benzyl or substituted :

Compounds of the invention are useful for the treatment of diarrhoea, depression, anxiety,

5 urinary incontinence, various mental illnesses, cough, lung oedema, various gastro-intestinal
disorders, spinal injury and drug addiction, including the treatment of alcohol, nicotine, opioid
and other drug abuse and for disorders of the sympathetic nervous system for example

hypertension.

10 . Compounds of the invention are useful as an analgesic agent for use during general
| anaesthesia and monitored anaesthesia care. Combinations of agents with différent properties’
are often used to achieve a balance of effects needed to maintain the anaesthetic state (eg.
amnesia, analgesia, muscle relaxation and sedation). Included in this combirié]:ion are inhaled
aﬁaesthetics, hypnotics, anxiolytics, neuromuscular blockers and opioids.
15 Also within the scope of the invention is the use of any of the compounds according to the(
formula I above, for the manufacture of a medicament for the treatment of any of the

conditions discussed above.
- A further aspect of the invention is a method for the treatment of a-subject suffering from any
20  of the conditions discussed above, whereby an effective amount of a compound according to

the formula I above, is administered to a patient in need of such treatment.

A further aspect of the present invention is intermediates of the general formula II and I1I,



benzyl protecting group, such as 2, 4-di net hoxybenzyl, wth

N, N- di i sopropyl -4- bronobenzam de, using a palladiumcatal yst, e.qg.

tri s(di bewoykigiggeacet one) dipalladium(O [ Pd2(dba) 31, ipaTiSEe2/9esence of
a base, e.g. tert-BuONa and a phosphing ligand such as bis WO 02/094785
PCT/ SE02/ 00957 9 di phenyl phosphanyl - di et hyl - 9H xant hene (xant phos), to

gi ve the conpounds of general formulaV, O NFZ~ | O O~ NI PGV
which is thereafter deprotected and al kyl ated by neans descri bed above
either reductively s with a conpound of the general formula R1-CHO, or
directly, a compound of general formula | | oned by

usi.n -CH2- X, f
conver si SHCEHD ?ﬁés R SFeihane petes PYSs SEh 25 BRq g (BA4RT H@Zyﬁws@’éﬁﬁdard
diti ha ) . ‘ i s .Qf th | dehyd Vi), foll db
TN ot e B R Blch 8 4 Bl bed L Doy boxy 1 £ actd (V1)

followed by iii) amdation with ammoniumchloride to the primary anide) to
gi ve conpounds of the general 1io fornmula |I. Suitable hydrolysis conditions
t 0 bes usédfurther dspect tof Hkaprseny tveltiosi is igerspediates dffokmdle, X;but are not
limted to aqueous hydrochloric acid in tetrahydrofuran. OF O NI N/ F N
ONO HO/H2OH NN PGV PGVIO

o,

X
N

)

R

wherein R is as described above in relation to Formula L
10
In another alternative synthetic route, reaction step b in Scheme 2, vide infra, is performed by

reacting an intermediate compound of the general formula IV

F
ol
H-N J
O
N
PG \Y

15 wherein PG is a urethane protecting group, such as Boc and CBZ or benzyl or substituted
benzyl protecting group, such as 2,4-dimethoxybenzyl, with N,N-diisopropyl-4-
bromobenzamide, using a palladium catalyst, e.g. tris(dibenzylideneacetone) dipalladium(0)

[ Pdy(dba)s], in the presence of a base, e.g. tert-BuONa and a phosphine ligand such as bis-



15 Suitable conditions for the oxidation step (ii) include, but are not
limted to stirring at OC in aqueous sodi um di hydrogen phosphate and

sodi um chworiet78h t he presence of excess 2- nethyl - 2- but @c&/SEVIDIOZ7 094785
PCT/ SE02/ 00957 10 OO NFF /\ \~\gl O~1 \ 1 \' 1 NO N/'\ HNaOC12,
NaH2PO4 OH t-BuOH, H20VI N PG N VIl PG Suitable conditions for the

am dation step (iii) include but are not limted to treatnent with excess
amoni um chloride in the presence of a coupling agent such as

benzot r i d#depylphespbsayl-dimethphdd phohermm(teasifosl 6 sivh dwptrmmoupdeeidenest er

Py- BOP) ?nrgwi-{}ydroxybenzotri azole 5 (HOBT) in the presence of an acid
scavenger>8thYas dii sopropyl ethylanine (DIPEA). OF O"~N F aN aN O
pyBOP, HOBt, DI PEA NH2 a NQC, DM VIl NNI PGPG io Mthods of
preparati on EXAMPLES The !nve ion w || Faow described in nore detail by
the foll ow ng Schenes a

T o
D
\
PG \Y

which is thereafter deprotected and alkylated by means described above either reductively

5 with a compound of the general formula RI-CHO, or directly, using a compound of general
formula R'-CH,-X, followed by conversion of the ketal functionality to a primary amide
under standard conditions via i) hydrolysis of the ketal to the aldehyde (VI), followed by ii)
oxidation of the aldehyde ‘to the corresponding carboxylic acid (VII), followed by iii)
amidation with ammonium chloride to the primary amide) to give compounds of the general -

10 - formulal

Suitable hydrolysis conditions to be used in the standard hydrolysis step (i) include, but are

not limited to aqueous hydrochloric acid in tetrahydrofuran.

Yo Alorou

N
| o HCI/H,0 H
! \
PG \' PG VI

15 Suitable conditions for the oxidation step (ii) include, but are not limited to stirring at 0°C in
aqueous sodium dihydrogen phosphate and sodium chlorite in the presence of excess 2-

methyl-2-butene.



is which are not to be construed as limting the invention. WO 02/ 094785
PCT/ SE02/ 00957 11 Schene 1: Synthesis O Internediate 3 (Substrate for
Reducti vewgrengt7sdn). / NH2 OF HNa CN N )al0" N Br ENTSEBR/0d5~Mm 6
Pd( QAc) 2, BI NAPN xant phos, Pd(dba)3 O Bu, toluene, 800C 2 66% NaCt Bu,
toluene, 110C (~) 85% NFOCNO ONF N1. ~O~C Y NCN

1, 2-dichloroethane N 2. MOH N (2) 76% H (3) ClInternediate 1. 3-(1-Benzyl

pi peri di n-4-ylgm no)-4-fluoro-benzonitrile. To a dry flask containing
3- br ono- 4- itrile (6.56g, 1 eq) wap adf
(100n.), 4-aRrn peri di ne (1.2eq)
0. 03eq), pzu}zigi cet 22069, 0. 4Q2eq) and
1.4eq). The'r M(s heateg"to 80C under inery ;
hours, then cool ed, diluted wgh etl\pyb q\gﬁt te (200mL) i
wat er (100nmL). The cnbined organics ngﬁeH rred (MgSH4) (’v\jterhedoé'hd
Y N Vil
PG PG

Suitable conditions for the amidation step (iii) include but are not limited to treatment with
excess ammonium chlor1de in the presence of a coupling agent such as benzomazole-l-yloxy-
trlsphosphomum hexafluorophosphate (hereinafter Py-BOP) and 1- hydroxybenzotnazole

5 (HOBT) in the presence of an acid scavenger such as diisopropylethylamine (DIPEA).

PO 9 |
" L F
/k)‘\@ 0 !
: N : /K O
OH N
pyBOP, HOBt, DIPEA NH,
NH,Cl, DMF
N

VI |
PG

10 Methods of preparation

EXAMPLES
The invention will now be described in more detail by the following Schemes and Examples,

15 which are not to be construed as limiting the invention.



concentrated. Purification by flash chromat ography, eluting 3% nmethanol in
di chl oronet hane 10 yielded amne (1) as a yellow solid (6.655g, 66%.

| nt er medi WO®2/894785 PCT/SE02/00957

1(1- Benzyl - pi peridi n-4-yl)-(5-cyan- 2- f]Ir uor o- phenyl ) -am no) - N, N-

di i sopropyl - benzam de. To a solution of amne (1) (3.625g, 1 eq.) in dry
tol uene (50n.) was added aryl bromde 15 (5.03g, 1.5eq), xantphos (546ny,
0. 08eq), Pd2(dba)3 (433ngy, 0.04eq) and sodiumtert- butoxide (1.70g,
1.4eq). SteniebC Synthevis Offlasdratkdiate BgSlbstritefolRediitive Aanitivar cool ed and
diluted with ethyl acetate (100nmL). The sod:ut:on was washed with water

(100nL) then NHe organics were dried (MS ilter d ‘ d concentrat ed.
Purification fl a2/ 094785 PCT/ SEQY éN 1 gr aphy,

AR O

el uting SO%EEJEL/I acet 50% haxanes yi el.ded am ne (%sor an%e f oam

(5. 169, 85°/c) NInt er-%fed4-a,t—é3%—-f+5—9/ano- *uoro phen

pi peri di n-4gyf - am nol - RNodkc), BIRARPIl - benz de TFo—a—sotutt+on—of>amni ne

(2) (5.16g, Jleq) in ua@:amm);%bmeremchane 8QhL) at 0C wariPagdtkdsa); 4

chl oroeth chl orof ormat e éyl 25nL, 1. J5ed Af t er 19\NattBwtaenat110C t he

reaction was warmed to r  t enper at ure”'t hen was heat ed tgge,70C for 90

mnutes. The reaction was then cooled and®oncentrated. The residue was

di ssol ved in net hanol (80n.) then heated to 70C for 1 hour. The sol ution

was then coolled @nd concentrat ed. Purification by flash 10 chromat ography,

eluting 20% N oY g Iororrethane ri sing to,408 net hanol in

di chl or onet ha 1 3) as a yeldjow f oam (A . Schene 2:

Al ternative synt esl's nt @Y medi ate NHZ Br H-N | ON
ant-pRos,

NFaj OBr Pd(OAc) INAP b Nact Bu, St oFliene N/I-J>U~2(
NaQx Bu 1,2 dlchloroethane fj
N -

2. MeOH N
2) 76% H ©

C

Intermediate 1: 3-(1-Benzyl-piperidin-4-ylamino) -4-ﬂuoro-benzonitrﬂe.

To a dry flask containing 3-bromo-4-fluoro benzonitrile (6.56g, 1eq) was added dry toluene
5 (100mL), 4-amino-1-benzyl piperidine (1.2eq), racemic BINAP (612mg, 0.03eq), palladium
acetate (220mg, 0.02eq) and sodium terz-butoxide (4.4g, 1.4eq). The reaction was heated to
- 80°C under an inert atmosphere for 20 hours, then cooled, diluted with ethyl acetate (200mL)
and washed with water (100mL). The combined organics were dried (MgSO,), filtered and
concentrated. Purification by flash chromatography, eluting 3% methanol in dichloromethane

10  yielded amine (1) as a yellow solid (6.655g, 66%).

Intermediate 2: [(1-Benzyl-piperidin-4-y1)-(5-cyano-2-fluoro-phenyl)-amino]-N, N-

diisopropyvl-benzamide,

To a solution of amine (1) (3‘.625 g, leq.) in dry toluene (50mL) was added aryl bromide

15 (5.03g, 1.5eq), xantphos (546mg, 0.08eq), Pd,(dba); (433mg, 0.04eq) and sodium terz- |
butoxide (1.70g, 1.4eq). The reaction was heated to reflux for 14 hours then was cooled and
diluted with ethyl acetate (100mL). The solution was washed with water (100mL) then the
organics were dried (MgSQ,), filtered and concentrated. Purification by flash



(4) toluene,
tBuOH, HHO NCN (5) 0O /INFNF N~0e/~ 1~ Nom O COH pyBOP,

HOBt ,

OVGI’

110C1 NF :0Y /~ F O/ N NaCC12, NaH2PO4 H HA, H20, THE

Dl PEO okleb4285 NHACL, DM N N (7) Exanple 2 WO 02/ 094P8%/SECI¥08F02/ 00957
13 Internedi ate 4: (1-Benzyl-piperidin;s

yl)-(5-[1, 31di oxol an- 2-yl - 2-fl uor o- phenyl )-am ne. To a dry flask containing
2- (3-brono-4-fluorophenyl)-1, 3-di oxaol ane (l.0eq) and 4-am no- N

benzyl pi peridine, (1.2eq) in dry toluene is added BI NAP (0.03eq), palladium
acetate (:Dro@mmg)raphyn cluting 5 QUrn etleyl bedtatt SRV dexbdesdedjied ahmenZpastanamanige foent ed
to 80C ugji@%

et hyl

frogen. After 2 5 hours the solution is cooled, diluted with
ﬁ@ washed wi th- one portlon water. The organics are dried
resi due

di chl orogeﬁzjaﬁﬁ@e grad| ent 10 Inter rredl ate 5: .
[ (1- Benzyl-pi peridin-4-yl)-(5-[1, 3]dioxol an-2-yl -2-fluoro phenyl -anino]-
N- s di iTs aopelofpyd efanging §2)i(8d 6g, 1eq) in 1,2-dichloroethane (80mL ) at 0°C was added 1-

chloroethyl chloroformate (1.25mL, 1.15eq). After 15 minutes at 0°C the reaction was

N,

10

warmed to room temperature then was heated to 70°C for 90 minutes. The reaction was then

cooled and concentrated. The residue was dissolved in methanol (80mL) then heated to 70°C

for 1 hour. The solution was then cooled and concentrated. Purification by flash

chromatography, eluting 20% methanol in dichloromethane, rising to 40% methanol in

dichloromethane gave amine (3) as a yellow foam (3.301g, 76%).

Scheme 2: Alternative synthesis Via Intermediate 7

NH, o N
() Ij mj AKQ

> o
Pd(OAG),, BINAP, '
| NaO'Bu, toluene sz(dba)a, xantphos, NaOtBu
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N HCI, H,0, THF _ BUOH, H,0, s

£ N

5
| oy ©

pYBOP, HOBY, DIPEA

Yo, e N0 ey

_ NH,Cl, DMF
N

. N ’
@) (7 ©) Example 2



To a dry flask containing amine 4 in dry toluene (about 6nL per mllinole
of 4) is added aryl bromde (1.4eq), xantphos (0.06eq), Pd2(dba)3 (0.03eq)
and sodi uwptoet9478ut oxi de (1.4eq). The reaction is heatedPCe/SEa@IsNnder
nitrogen. After about 24 hours the SO|H}IOH is cooled, 15 diluted with

et hyl acetate and washed with one portion water. The organics are dried
over anhydrous nmagnesium sulfate, filtered and concentrated. The residue
is purified by flash chromatography, eluting with a nethanol in

di chl or oimtiadetes:ad i]@aiizyl-lblﬂéﬁdhﬁmdﬂat( Erfﬁ31d10xolan~2 yl-2-fluoro-phenyl)-amine.

[ (1-Benzyl - pi peri di n-4-y 2-fluoro-5-for henl -am nol -N, N- 20

di i sopr oé?la-%ﬂzﬁﬁﬁ@éamlné 24 3depmpidofuerbplaae] nY) qup,oltaé@ (laPsal pod draarng-iN-

it 0 TN ARWLE R NPT T A RBEA 0% gl eous

sat ur at egn@%xﬂﬁ‘té}k Bﬁ{oQgﬁ%ﬁ.@fe&)O'rﬂé ké&@tmnTﬁ%eQﬂ'e@?@de aydet t?o Eﬁ é%dz and the

aqueous layer extracte two portions of di oronet e conbi ned
or gans ¢ Bkuiirs @dctsdhaiod i@ bodled, eilufeliya®gthylfacttaeraad vaasheCwiih ong paffned vang. t he
residue is purified by fl ash chromat ography, eluting with ethyl acetate.

| nt er medithe erganicp are-dgiedoyer Hihydroug magnesymrpseliatal fil yhdongensgiast Thhenyl
- fl -
cort ot e SRR AR i oa gl SR e vl et Y Bl R

cool ed t g @fent A sol uti on of sodi um di hydrogen phosphate (9eq) and sodi um WO
02/ 09478 PCT/ SE02/ 00957 14 chlorite (9eq) in water is added and the
reaction is stirred for 30 mnutes at OC. The tert- butanol is renoved and

the reaction mxture is extracted vvlth di chl or ornet hane (5x). The _conbi ned
Orgarﬁ’c ntermediate 3 [£1-B L"lf_- pingEidiov -y 1 ldigxelanr2, 1 spvran

resi due ?@Gdﬁﬁc; %: gg gsh chr omat ogr aphy, el ut| ng W t h a

nmet hanol adi ent. 5 Exanple 2:

1( 1- Benzybh &:dy B8dM SHnbrifiny hikeds Hi drS}QcSlﬁ&EéY(laB&ItlE ér‘rﬁﬂlﬁﬁ&l'e)ofg)ﬂs%hecf arypr o-
benzoic acid.” To a solutron ofTacid 7 : in i s added pyBOP

(1. 5eq) ; bid@Bte (114em@.Rantphas (&qu,didzéibhyl(ﬁ,ﬁﬁcre apd s@bgin rartebusomadmn(lvieqr Mber i de

2eq). After 16-24 hours -t room
(2eq) reaction 1s heated to llOoa under nitrogen. After about 24 hours the solution is cooled,

15 diluted with ethyl acetate and washed with one portion water. The organics are dried over
anhydrous magnesium sulfate, filtered and concentrated. The residue is purified by flash

chromatography, eluting with a methanol in dichloromethane gradiént.

_ Intermediate 6:

20 diisopropyl-benzamide.

To a solution of acetal 5 in tetrahydrofuran is added 2N HCI solution (2.0eq). After 16 hours

at room temperature, dichloromethane is added and the aqueous layer is neutralized with
aqueous saturated sodium bicarbonate solution. The organic layer is removed and the aqueous
layer extracted with two portions of dichloromethane. The combined organic extracts are

25 dried (MgSOy), filtered and concentrated and the residue is purified by flash chromatography,
eluting with ethyl acetate. '

Intermediate 7: [(1-Benzyl-pi )-(4-diisopropylcarbamoyl-

benzoic acid.
30  To a solution of aldehyde 6 (1.0eq) in fert-butanol is added 2-methyl-2-butene (10.0eq) and
the solution is cooled to 0°C. A solution of sodium dihydrogen phosphate (9eq) and sodium



10 tenperature the reaction is concentrated. The residue is dissolved in
ethyl acetate and is washed with two portions of water and one portion of
sat ur at edweamdiogat8hi car bonat e sol uti on. The organi c | ayer PC3/Sent/@ds] MgSHA) ,
filtered and concentrated and the resrﬂye is purified by flash

chr omat ogr aphy, eluting wth a nmethanol in dichl oronethane .gradient.
Addi ti onal exanples were synthesized via the general procedures described
below. 15 A Reductive am nation of internediate 3: OO \ F/ N\ F/
NaBH( OAckBlbrite (Sled) oMW AitrGiNadddd and tith :rehétivnae stirestefor Rl n@ni@ey @l 09€hTHe fer--Room
tenp. N 3 HR . To a solution of the amne, 3, in dry tetrahydrofuran
(THF) or buiaael 1 Faeaved sad the reartcn mirETe i ekaByies with dichjoremefhane 614)oibe by
sodiumtriace boroh ride The reactlo 0 st.i.rred at

7 oo t enGRPEEEH S ERTaR B Pt St M iere g SRR R A R Sor i e
(6-48  Nourifidd bPNARH EnSOMRREY R1IIRAGHNA me RO GEASAR I biiafenk S 1 hen

subj ected to a standard rk-up procedure and a standard puarification. The
anount of THE (or dichioroethane) is not crucial. An anpunt correspondi ng
to about InL/30 o 1S preferred 25 Procedure 1A in the synthesis of

Exanpl e Expapieg: [ -Bengvbaiperidyn-4y9)) §éduswropyivadrmobphenyl)-amimg]-flMoro-ol ysi s

of the iggrezrogrcezgcllcfrte cyano corrpound OO FF N/ I N\

To a solution of acid 7 (1.0eq) in DMF is added pyBOP (1.5eq); HOBt (1 Seq),
diisopropylethylamine (4.0eq) and ammonium chloride (2eq). After 16-24 hours at room

10 temperature the reaction is concentratéd. The residue is dissolved in ethyl acetate and is
washed with two portions of water and one portion of saturated sodium bicarbonate solution.
The organic layer is dried (MgSO,), filtered and concentrated and the residue is purified by
flash chromatography, eluting with a methanol in dichloromethane gradient.
Additionel examples were synthesized via the general procedures described below.

15

A. Reductive amination of intermediate 3:

0O
o)
/L F
N . A K}L
)\ NaBH( OAc)a,
N CN THF or dichloroethane
R1-CHO (aldehyde)
Room temp.
N

3 N

<«

To a solution of the amine, 3, in dry tetrahydrofuran (THF) or dichloroethane is added the
aldehyde (1-1.5 eq.), followed by sodium triacetoxy borohydride (1-1.6 eq.). The reaction is
20  stirred at room temperature under a nitrogen atmosphere for an extended period of time (6-48
hours) to ensure complete reaction. The reaction mixture is then subjected to a standard
work-up procedure and a standard purification. The amount of THF (or dichloroethane) is .

not crucial. An amount corresponding to about 1mIL/30 mg is preferred.

25 Procedure 1A in the synthesis of Example 1 below is typical.



N\ CN/ NNH2 KOH tert-BuOH ONreflux IN 1 RL R 5 To a solution of
the cyano internediate in tert-butanol, is added ground potassi um hydroxi de
(KOH) (2.%80ag0y478hd the resulting mxture is heated to rePCuSENTOOISDOUL two
hours. The m xture was then cool ed to roomtenperature and subjected to a
standard work-up procedure and a standard purification. The anmount of
tert-butanol is not crucial. An anmpbunt corresponding to about InL/30 ng is
preferred. 10 Procedure IB in the synthesis of Exanple 1 belowis typical.
Exanpl e 1: .

[ (4-Diisgpropyl car banoyl - phe (1-furan-3-yl et hyl - pi peridin-4-yl)-

ani no] - f Budd ml%ﬁzéﬁhdmtemwﬁ/ @}&cyﬁnp compam,u,i/ , F, (CONOCHONGCN N (3)
NaBH(OAc)3, N N 1, 2-di chl oroetthane, 72% H O (8) 15 1 A

J(5- Cyano- 2- qu-ro phenyl) - (1-furan-3-yl met hyl -.pi peri din-4-yl)- anlno] NN-.di
|sopropyl benzZa To a solutlon of am ne |(40 ) in dry
1, 2-di chl et-: e 2mE S added 3-furald ded (12 and sodi um

tri acet oxybor (28 .4eq). The reactlfon ti rr room
e der Logen er 24 hours the leac was ed Mﬁgh VO

t enper at ur
02/ 094785 0095/" 16 CN

KOH, tert-BuOH
-

N reflux

\_z

R - R
s To a solution of the cyano intermediate in tert-butanol, is added ground potassium hydroxide
(KOH) (2.5 eq.) and the resulting mixture is heated to reflux for about two hours. The
mixture was then cooled to room temperature and subjected to a standard work-up procedure
and a standafd purification. The amount of tert-butanol is not crucial. An amount
corresponding to about 1ml./30 mg is preferred.
10 Procedure 1B in the synthesis of Example 1 below is typical.

Example 1: [(4-Diisopropylcarbamoyl-phenyl)-(1-furan-3-ylmethyl-piperidin-4-yl)- .

amino]-fluoro-benzamide.

. | s ‘
}/NKJ\Q\FJQ\ N \D/CHO J\©\ :©\CN

N
3) - O ‘ NaBH(OAc)a, N
H 1,2-dichloroethane, 72% N
o] ®

15

benzamide,

To a solution of amine (406mg) in dry 1,2-dichloroethane (12mL) was added 3-furaldehyde
(110uL; 1.3eq) and sodium triacetoxyborohydride (286mg; 1.4eq). The reaction was stirred at

room temperature under nitrogen. After 24 hours the reaction was diluted with



di chl oronet hane and washed wi th saturated aqueous sodi um bi carbonate. The
aqueous was extracted with two portions dichloronethane and the conbi ned
or gani cs weree/oge78ed over anhydrous magnesi um sul fate, fi [PCESEd2/ane87
concentrated. The residue was purified by flash chromatography eluting 50%
ethyl acetate 50% hexanes, rising to 90% et hyl acetate 10% 5 hexanes. A

col orl ess foam was obtained (347.2ng; 72%9. OF NOF O N CN N KOH, tBuCH,
reflux HNH N 73% N (8) :~~ D O Exanple 1 1B:

[ (4-Di i sdichpyheBamadayy ashbe Wyth)safutatéUiqieods $6diEh Bichridnie! TEY findodd wasam no]
-fluoro- benzam de. 10 To a solution of nitrile (347.2ng) in tert-butanol
(8nl) wasxtastrsldvigh tunporponsdishloraméibaneanil dee (@Thigsd orgdaiqy warediriedeveract i on
was heated to reflux. Aft 90. minutes the so ion, was coo]e il uted
with di cARBEERHSORERes s e ’&efﬁﬁl??ff%’éefﬁbﬁtﬁ -ﬁem@}ﬂ.wwgéﬁﬁh was
renoved i it j

di chl or o%%ﬁ%{r@r@ﬂ#%gﬂ@gﬁﬁé@hﬁggkﬂﬁ \ﬁé%aél@%trr?gl&wg?@r/g %{ﬁﬁl&g%%tegfbﬁn/ﬁgnesi um
sul f a3 e, hédanter 2doRidss Hamonaaibidiaé®@47 2hg; 72%) due was purified by flash
chr omat ogr aphy, eluting with 7% nethanol in dichloronethane. A colorless

f oam was obt ai ned (264. 1ng; 73% . The foam was di ssolved in ether (8ml)
cont ai ni ng json®@ di chl oronmet hane and 1N HC1/ et her (dGOL; = 1. 5eq) was added
After 1 hag he sQl utFi on_was concentrated and|thegjsolid dried under high
vacuum 20 Addit | - Ex Brati cal data

m, es are prepared afatQgo
for synthet. agptes igwn in Table 1 On(«;]t/%f wi ng pagesy WO
02/ 094785 PCT/ SEQ2/ O?ﬁ\/‘? 17 *>Table 1: Analytic at a
N

or NSyt hett ¢
Exanpl es. KOH, ‘BuOH, reflux N‘H

= H

A 73% . N
8 = ‘
®) O\D) O\/j) Example 1

1B: [(4-Diisopropylcarbamoyl-phenyl)-(1-furan-3-ylmethyl-piperidin-4-yl)-amino]-fluoro-

. benzamide,

10 To a solution of nitrile (347.2mg) in tert-butanol (8mL) was added ground potassium
hydroxide (97mg; 2.5eq) and the reaction was heated to reflux. After 90 minutes the solution
was cooled, diluted with dichloromethane and washed with one portion water. The organics
was removed and the aqueous neutralized and extracted with tWo portions dichloromethane.
The combined organics were dried over anhydrous magnesium sulfate, filtered and

15 concentrated. The residue was purified by flash chromatography, eluting with 7% methanol in
dichloromethane. A colorless foam was obtained (264.1mg; 73%). The foam was dissolved in
ether (8mL) containing some dichloromethane and 1N HCl/ether (760uL; = 1.5eq) was added

After 1 hour the solution was concentrated and the solid dried under high vacuum.

20  Additional Examples are prepared analogously. Analytical data for synthetic Examples is

shown in Table 1 on the following pages.



Ex : " mRL 77"",,777 Name NWVR data. (400MHz, CD30D) [(4-Diisopropyl- 1.40
(br s, 12H, CH3) ; 1.75-1.82 (m 2H, CH2) ; carbanoyl-phenyl)- 2.39 (d,
J=14Hz, 28pooeRy7ss 3.27-3.31 (m 2H, (1-furan-3-yl met hyl PCRGER00958. 63 (d,
J=13Hz, 2H, NCH2) ; 3:88 (br pi per|d|p74 yl)- s, 2H, NCH) ; 4.26 (s, 2H,
NCH2Ar) ; 4.46- amno]-fluoro- 4.52 (m 1H, NCH) ; 6.65 (d, J=1.5Hz, 1H,
Ar- benzamde H ; 6.76 (d, J=9Hz, 2H, Ar-H) ; 7.23-7.28 (m 2H, Ar-H) ;
7.46 (t, J=9Hz, 1H, Ar-H) : 7.68 (t, J=1.5Hz. 1H, Ar-H) : 7.83 (s, 1H,
Ar-H) : TaB@ 1: (AthlyticaPd®a fottdynthitit; EAamplys.: 8. 05-8. 08 (m 1H, Ar-H). 2
[ (1- Benzpxp] pert qn- T. PO (DT Nompal2h: OF0) . TRh T
Byl ) (A b4t ¢80 it _éL C oY) . ,i(iCl\Vﬁ{z o)
car bamoy| -phenyl ) - 2H, N gyDiisograpyt-g J-él%%g’ Q C) 1.75- 138 2H CHZ)'
amino] -fluorp- (br s, 2H|¢ waoylnhezﬂﬁ(s H'
4. 44 (m|1H, | NCH) . 6. 67| (ldfurdm=8-yipethyl H Naf2) 63(6} 631?2 %Hg z>2ﬁ188ﬂrr "B
7.38 (t,]J=9}k, piperidindBylys, 5H S AR NEH) 5 4266, ZANCH2AD) ; 4.46-51;
1H, Ar-Hr; 7] 96- dalinoNfhubo- 3 [ (14-BF {30 Bk )ﬂ6f5§€1 IptHzg 1Hy b
CH3) : 1] 82-1.84 {wm./2H, mide car ban‘oyH)sp%% I»_} . 4, cH) J23418 (m2H
CH2) ; 3144 (t, (1-thiazol -2- 2 46:1t71=89 zsllHJArIlIéHz7682(H
NCH2) ; B. 90| N yl met hyI i peri di n-4- (br };1 s =N HNC-}!I)H) 1831C6714{,5’3H)m7 89H
NCH) :  pl)-gnmino]-fluorp- 4.78 (s, 2H, I\@d@ﬁﬁ)b' 7THz 1F5AL-H) ; §688.684m, 124, | SJ
benzamidp ArtH) 7.21-7.24 (m 2H Ar-H) [AZHA5-7.48 (m 1H Ar-H) ; 7.8}
(d, J=3.bHz, | 1H, Ar-H) ;| R19enzgldsiperdtia- 5.30 (05 bz 2H] 6H:)Arl-64)1.73 (8, TH), Q) ;
J=3.5Hz,| TH,| Ar-H ; 8. 05 8.y08(4ndiisbptopA - H).30 @&, J<12HB) IH5 G pByd4-(t, I=1Hz( br | s,
12H, CH3) ; [1.89-1.96 (N c@bhm&fiPhenyl)- | 2H, NCHy); 3.51(d, J=13Hz, 2H, NCH)) ; 3.80
amino]-fluoro- (br s, 2H, NCH) ; 4.28 (s, 2H, NCH,Ar) ; 4.30-
) 4.44 (m, 1H, NCH) ; 6.67 (d, J=8.5Hz, 2H, Ar-
\© benzamide H) ; 7.16-7.18 (m, 2H, Ar-H) ; 7.38 (t, J=0Hz,
1H, Ar-H) ; 7.46 (s, 5H, Ar-H) ; 7.80 (dd, J=2,
7.5Hz, 1H, Ar-H); 7.96-8.00 (m, 1H, Ar-H).
3 {(4-Diisopropyl- 1.36 (br s, 12H, CH;) ; 1.82-1.84 (m, 2H, CH,) ;
carbamoyl_phenyl)- 2.41 (d, J=14Hz, 2H, CH,) ; 3.44 (t, J=12Hz,
| (1-thiazol-2- 2H, NCH,) ; 3.78 (d, J=12Hz, 2H, NCH,) ; 3.90
N | ylmethylpiperidin-4- | (or s, 2H, NCH) ; 4.47-4.53 (m, 1H, NCH) ;
Y JD)-ammino]-fluoro- | 78 (5 2, NCHzAD ; 6.75 (¢, J=8.5Hz, 21,
S \/> benzamide Ar-H) ; 7.21-7.24 (i, 2H, Ar-H) ; 7.45-7.48 (m,
‘ 1H, Ar-H) ; 7.84 (d, J=3.5Hz, 1H, Ar-H) ; 7.90
(dd, J=2.5, 7.5Hz, 1H, Ar-H) ; 8.00 (d,
J=3.5Hz, 1H, Ar-H) ; 8.05-8.08 (m, 1H, Ar-H).
4 [(4-Diisopropyl- 1.41 (brs, 12H, CH3) ; 1.89-1.96 (m, 2H, CH,) ;
carbamoy].phenyl)- | 2.39 (d, I=14Hz, 2H, CH,); 3.47-3.52 (m, 2H,
AN (1-pyridin-2- NCH,) ; 3.71 (d, J=12.5Hz, 2H, NCH,) ; 3.92
l yimethyl-piperidin-4- | (o7 S, 2H, NCH) ; 4.54-4.57 (m, 1H, NCH) :
N = yl)-amino]-fluoro- | 460 (5 2H, NCH2AI) ; 6.79 (d, J=8.5Hz, 2H,
' benzamide Ar-H) ; 7.27-7.29 (m, 2H, Ar-H) ; 7.48 (t,
: J=9Hz, 1H, Ar-H) ; 7.62-7.64 (m, 1H, Ar-H) ;
7.71 (4, J=8Hz, 1H, Ar-H) ; 7.92 (dd, J=2,
7.5Hz, 1H, Ar-H) ; 8.08-8.11 (m, 2H, Ar-H) ;
8.76-8.78 (m, 1H, Ar-H).
5 [(4-Diisopropyl- 1.36 (brs, 12H, CHs) ; 1.74-1.81 (m, 2H, CH,) ;
" carbamoyl_phenyl)- 2.38 (d, J=14Hz, 2H, CH,) ; 3.30-3.36 (m, 2H,
= (1-thiophen-3- NCH2) ; 3.59 (d, J=12Hz, 2H, NCH,) ; 3.86 (br
— S ylmethyl—piperidin—4- s, 2H, NCH) ;4.39 (S, 2H, NCHzAI') ; 446-451
yD)-amino] fluoro- | (@ 1H. NCH) ; 6.75 (d, J=9Hz, 2H, Ar-H) ;
| benzamide 7.22-7.28 (m, 3H, Ar-H) ; 7.46 (t, J=9Hz, 1H,
Ar-H) ; 7.63 (dd, J=2, 5Hz, 1H, Ar-H) ; 7.73-
7.74 (m, 1H, Ar-H) ; 7.88 (dd, J=2.5, 7.5Hz,
1H, Ar-H) ; 8.04-8.07 (m, 1H, Ar-H).




car banoyl - phenyl )- 2.39 (d, J=14Hz, 2H, CH2) ; 3.47-3.52 (m 2H,
(1-pyridin-2- NCH2) ; 3.71 (d, J=12.5Hz, 2H, NCH2) ; 3.92

yl met hyl -wopenddsh-4- (br s, 2H, NCH) ; 4.54-4.57 (m 1H, PRCHEIDN0957
yl)-anmno]-fluoro- 4.60 (s, 2H NCH2Ar), ; 6.79 (d, J=8.5Hz, 2H  benzam de
Ar-H) ; 7.27-7.29 (m 2H, Ar-H ; 7.48°(t, J=9Hz, 1H, Ar-H) : 7.62-7.64
(m 1H, Ar-H ; 7.71 (d,.J=8Hz, 1H, Ar-H) ; 7.92 (dd, J=2, 7.5Hz, 1H,
Ar-H) ; 8.08-8.11 (m 2H, Ar-H) ; 8.76-8.78 (m 1H, Ar-H). 5

[ (4- Di i sd@pblopykentinudé): (bmalysicalldak, foCkRkhetic Exathples81 (m 2H, CH2) ;
carbarmyl-phenyl)- 2.38 (d, 'J:14Hz 2H, CH2) ; 3.30-3.36 (m 2H,

(1-thiop Mo NG 3,80 (DL_O | nelh 1o
eridin- 4 Es. on, REH). ;4039 ( SNarbh NCH2ARMR dﬁteﬂ@:oelvﬁiiz ‘QDYIP P.(m -1 H,
NCH) .; 6} 7 |d; J=9Hz, 2H iyl - amno] fluoromAxH) benZam e722H)7;28
(m 3H B-H ; 7.46 (t, % AT - 2 i
7.73- 7.F% (Im 1H Ar-H [J@ proRy- f;?({)rﬂ% %ﬁé) z&?d% N ml@ﬁ%
(in, 1H|Ar-H. W 02/ 09478 a“ﬁ%’i i@ogsf et CALsg) oy
Anal ytichl data for synt ’lmdd 3@( Ei . 0 o
. CD30D) hpipprdip: 44y (br s, = > bH,
car banoy pyminop-flpereed, J=1¢Hz, oH. Ar
pyri di n- Hagnz2idjdeNCH2) ; 3 ,f
pi peri di :13.90 (br s, 2H, '
am no] - f 4.76 (s, 2H, NG anj de
J=8Hz, d, J=8.5Hz, 2H, *6 5Hz 2H Ar-H)

[(4-Diisopropyl- 1.38 (br s, 12H, CH;) ; 1.92-1.98 (m, 2H,

7 carbamoyl-phenyl)-(1- | CHa) ; 241 (d, J=13.5Hz, 2H, CH,) ; 3.49 (t,
pyridin-3-ylmethyl- | J=12Hz, 2H, NCH,) ; 3.71 (d, J=12Hz, 2H,
piperidin—4-yl)- NCHZ) ;3.88 (bI‘ s, 2H, NCH) ; 4.54-4.58 (m,

SN | omin o]-fluoro- 1H, NCH) ; 4.70 (s, 2H, NCILAT) ; 6.79 (d,
| 5 4 J=8.5Hz, 2H, Ar-H) ; 7.27 (d, J=8.5Hz, 2H,
Z cenzamide Ar-H) ; 7.47 (t, J=9Hz, 1H, Ar-H) ; 7.91 (d,
J=5.5Hz, 1H, Ar-H) ; 8.06-8.09 (m, 1H, Ar-
H) ; 8.24 (dd, J=6. 8Hz, 1H, Ar-H) ; 8.88 (d,
J=8Hz, 1H, Ar-H) ; 9.06 (d, J=6Hz, 1H, Ar-
H); 9.23 (s, 1H, Ar-H).
[(4-Diisopropyl- 1.41 (brs, 12H, CH3) ; 1.77-1.81 (m, 2H,

8 Carbamoy].phenyl)-(l_ CH;) ; 2.42 (d, J=14Hz, 2H, CH,); 3.33-3.38
thiophen-2-ylmethyl- | (m, 2H, NCH,) ; 3.66 (d, J=12.5Hz, 2H,
p1per1d1n—4-yl)- NCHZ) ;3.90 (brs, 2H, NCH) ; 4.49-4.54 (m,

= amino]-fluoro- 1H, NCH) ; 4.64 (s, 2H, NCH,A1) ; 6.78 (4,
S / benzamide J=9Hz, 2H, Ar-H) ; 7.23 (dd, J=3.5, 5Hz, 1H,
Ar-H) ; 7.27 (d, J=9Hz, 2H, Ar-H) ; 7.41-7.42
(m, 1H, Ar-H) ; 7.48 (t, ]=9Hz, 1H, Ar-H) ;
7.71 (dd, J=1, 5Hz, 1H, Ar-H) ; 7.92 (dd, J=2,
: 7.5Hz, 1H, Ar-H) ; 8.07-8.10 (m, 1H, Ar-H).
[(4-Diisopropyl- 1.42 (brs, 12H, CH3) ; 1.75-1.83 (m, 2H,

9 carbamoy].phenyl)_(l- CH,); 2.42 (d, J=14Hz, 2H, CH,) ; 3.33-3.38
furan-2-ylmethyl- (m, 2H, NCH,) ; 3.63 (d, J=12.5Hz, 2H,
piperidin-4-yl)- NCH;,) ; 3.85 (br s, 2H, NCH) ; 4.47 (s, 2H,

= amino]-fluoro. NCH,AT) ; 4.48-4.52 (m, 1H, NCH) ; 6.61 .
5 /| venzamide 4 (dd, J=2, 3.5Hz, 1H, Ar-H) ; 6.79 (d, J=9Hz,
2H, Ar-H) ; 6.80 (d, ]=3Hz, 1H, Ar-H) ; 7.27
(d, =9Hz, 2H, Ar-H) ; 7.47-7.50 (m, 1H, Ar-
H) ; 7.74 (dd, J=1, 2Hz, 1H, Ar-H) ; 7.91 (dd,
J=2, 7.5Hz, 1H, Ar-H) ; 8.07-8.10 (m, 1H, Ar-
H).




H ; 7.4
(m 1H,
Ar-H. 7
car banoy
pyridin-
pi peri di
am noj - f
J=8. 5Hz,
Ar-H) ;
J=6. 8Hz

8 (t, J=9Hz, 1H, Ar-H) ; 7.92 (d, J=5.5Hz, 1H, Ar-H) ; 8.07-8.09
Ar- H ; 8.38 (d, J=6.5Hz, 2H, Ar-H) ; 9.06 (d, J=6.5Hz, 2H,
WOM20h4780propyl - 1.38 (br s, 12H, CH3) ; 1.92-1. ®8T(SEP2/@IGE7

| - phenyl)-(1- CH2) ; 2.41 (d, J=13.5Hz, 2H, CH2) ; 3.49 (t,

3-ylmethyl - J=12Hz, 2H, NCH2) © 3.71 (d, J=12Hz, 2H,

n-4-yl)- NCH2) ; 3.88 (br s, 2H NCH) ; 4.54-4.58 (m N

| uoro- 1H, NCH) ; 4.70 (s, 2H, NCH2Ar) ; 6.79 (d, | J benzam de
Table Alcotdinuedy Adélytidal dheBfopkifthetld ExafMpléd ; 7. 47 (t, J=9Hz, 1H,
7.91 (d, J 55Hz 1H, Ar-H)"; 8.06-8.09 (m 1H Ar- H ; 8.24 (dd,

; 9.06 d J6HZ 1H, Ar-

H ; 9.2BEgs} - 1H g -H ‘llnéopropy

1.77-1. 8]t 41 2H carbamyl—phenyl) (1-*‘, H0d =14
3.33-3.3 T O = 2=y NeH2 — 3 66 \u, =125t

pi peri di p14-yl) 2) é%“sg’qpp 1{-&'—11\‘1 NCH) ; 4.49-4.54 (m

am no] - f] uor p- 4H é’h‘ﬂ? CH2Ar) ; 6.78 (d, S ~ benzanide
J=orz, 2H, Af-H N 7.23 Emolﬂ?!: mthyg IH,  Ar-H) ; 7.27 (d, J=9Hz, 2H,
Ar-H) ; J.41}7. 45' (m 1w1pﬂmmba4yl)-7 48 (t, J=9Hz, | H, Ar-H) ; 7.71 ({id,
J=1, 5Hz] 1H Ar-H) ; 7. P2m{mdf-fludee2, 7.5Hz, 1H, Ar-H; 8.07-8.10 (m 1H,
Ar-H). 9| [ (4} Diisopropyl } bédnzémidddr s, 12H CH3) ; 1.75-1.83 (m 2H,

car banoyl - phenyl)-(1- CHZ) ; Z.42 (d, J=I14Hz, ZH, CHZ) ; 3.33-3.38
furan-2-yl rrethyl (m 2H NCH2) ; 3.63 (d, J=12.5Hz, 2H, piperidin-4-yl)-

NCH2) ;
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The novel compounds according to the present invention may be administered orally,
sublingually, intramuscularly, subcutaneously, topically, intranasally, intraperitoneally,
intrathoracially, intravenously, epidurally, intrathecally, intracerebroventricularly and by

injection into the joints.
A preferred route of administration is orally, intravenously or intramuscularly.

The dosage will depend on the route of administration, the severity of the disease, age and
weight of the patient and other factors normally considered by the attending physician, when
determining the individual regimen and dosage level as the most appropriate for a particular

patient.

For preparing pharmaceutical compositions from the compounds of this invention, inert,
pharmaceutically acceptable carriers can be either solid or liquid. Solid form preparations

include powders, tablets, dispersible granules, capsules, cachets, and suppositories.

A solid carrier can be one or more substances which may also act as diluents, flavoring
agents, solubilizers, lubricants, suspending agents, binders, or tablet disintegrating agents; it

can also be an encapsulating material.



am no] -fluoro- NCH2Ar) ; 4.48-4.52 (m 1H, NCH) ; 6.61 00/ benzam de (dd,
J=2, 3.5Hz, 1H, Ar-H) ; 6.79 (d, J=9Hz, 2H, Ar-H) ; 6.80 (d, J=3Hz, 1H,
Ar-H) ; WDD2/084085 J=9Hz, 2H, Ar-H) ; 7.47- 7 50 (m 1H, Ar PCHSEQ2/M9FA (dd,
J=1, 2Hz, 1H, Ar-H) ; 7.91 (dd, J=2, 7'5 1H, Ar-H) ; 8.07-8.10 (m 1H,
Ar- H WD 02/094785 PCT/ SE02/ 00957 19(%able 1 (continued): Analytical data
for synthetic Exanples. Ex Rl Nane NWR data (400MHz, CD3QOD).. 10 /

[ (4-Dii sopropyl carbanoyl -phenyl)-(1- H pyrrol-2-ylnethyl- piperidin-4-yl)-
am no] - f | uokmpovbdang,ahe cherierRbarfimalyaditvidedbolabwhiohiid inengixburévathnthe Ehelgonpounds
according. to the present invention may be adm nistered orally,
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10 A preﬁggilreg_d route of adm nistration |s orally, intravenously or

i ntramuscul arly. The dosage will depend on the route of admnistration, the
severity of the disease, age and weight of the patient and other factors
normal |y considered by the attending physician, when 15 deternining the

i ndi vi dual FeigRERHINgHPPRMAGECINEASIoRS, & lnw-meking RpRsrsueh poa BIftETe of fatty

particul 8dia gpﬁ nges and cocoa butter is first melted and the active ingredient is dispersed therein
by, for example, stirring. The molten homogeneous mixture is then poured into convenient
sized molds and allowed to cool and solidify.
10 Suitable carriers are magnesium carbonate, magnesium stearaté, talc, lactose, sugar,
pectin, dextrin, starch, tragacanth, methyl cellulose, sodium carboxymethyl cellulose, a low-

melting wax, cocoa butter, and the like.

Salts include, but are not limited to, pharmaceutically acceptable salts. Examples of
15 pharmaceutically acceptable salts within the scope of the present invention include: acetaté,
benzenesulfonate, benzoate, bicarbonate, bitartrate, 'bromide, calcium acetate, camsylate,
carbonate, chloride, citrate, dihydrochloride, edetate, edisylate, estolate, esylate, fumarate,
glucaptate, gluconate, glutamate, glycollylarsanilate, hexylresorcinate, hydrabamine,
hydrobromide, hydrochloride, hydroxynaphthoate, isethionate, lactate, lactobionate, malate,
20  maleate, mandelate, mesylate, methylbromide, methylnitrate, methylsulfate, mucate,
napsylate, nitrate, pémoate (embonate), pantothenate, phosphate/diphosphate,
polygalacturonate, salicylate, stearate, subacetate, succinate, sulfate, tannate, tartrate, teoclate,
triethiodide, and benzathine. ’
Examples of pharmaceutically unacceptable salts within the scope of the present invention
25 include: hydroiodide, perchlorate, tétraﬂuoroborate. Pharmaceutically unacceptable salts
could be of use because of their advantageous physical and/or chemical properties, such as

crystallinity.

Preferred pharmaceutically acceptable salts are hydrochlorides, sulfates and bitartrates.

30 The hydrochloride and sulfate salts are particularly preferred.



For preparing pharmaceutical conpositions fromthe conpounds of this

i nvention, inert, pharmaceutically acceptable carriers can be either solid
or |iqui dwoSel94d83 or m preparati ons 20 include powders, talpCetsgy2/eiospersi bl e
granul es, capsul es, cachets, and suppositories. A solid carrier can be one
or nore substances which may al so act Hs diluents, flavoring agents,
solubilizers, lubricants, suspending agents, binders, or tabl et
disintegrating agents; it can .also be an encapsulating material. 25 WO

02/ 094785 PCRL RE2080R5ifion %Omteﬂdapmﬁaade Hié%ﬁﬁﬁlﬁﬁcﬁ{ oft thie ctlveRBinpofint ki@
solid which is in a mxture with the finely divided active conponent. In

t abl et s, endapsuatirigunatenalpps nanatridr providiag a whpduld inewltel theartiasonngnent (éth or
necessary binding properties in suitable progortions and conpacted in the

shape an¥it8pytothaeairieay) is surpyinderd bpa 3t whishds thus inassemipinn ithis, a
Iomrneltsﬂguggxcgﬁg a?s a%ﬁ%%ture pf fatty acrd glycerides and cocoa
ir

butter e active ingredient is dispersed therein by,
for exanpl e, stirring. The nol ten honbgeneous nmi'xture is then poured into
convenient sized nolds and allowed to cool and solidify. io Suitable
carriers ar @ableiy msvdens, cachistsn andecaprE gnesi hemsed ensdidelosigel formd adtableedor sugar ,
pecti n, ¥tr|n st.arch, tragacanth, nethyl cellul ose, sodi um carboxynet hyl
ceIIqus%"'al B8t i ng wax, cocoa butter, and the like. Salts include,
but are not limted to, pharmaceutically acceptable salts. Exanples of 15
pharmaceutically acceptable salts within the scope of the present invention

i ncl ude: acBiqai@fomRenpomastd hemat SolubeRZ SabnsidisCaidaRatiens. Bidras twark 8r
brom de, cal cium acetate, cansylate, carbonate, chloride, citrate,

di hyde ocweist-prwylesd elyzobsoleiting i Heactivs carhpausds emylbam,nnbmtbasautmxample of
Py cir apantitid PR ERRBEs Gl R ER SRR TR oNy A SPRPROLVE bt anat e,
e o AR AT AU BTt e ey st
panmoate (e nhqnaiue);oluﬁaﬂiﬁ fok b acﬂxﬁmlmﬁSﬁ) bat bé phicphred B? aiseolving the active ‘

component in water and adding suitable colorants, flavoring agents, stabilizers, and thickening

15 | agents as desired. Aqueous suspensions for oral use can be made by dispersing the finely
~ divided active component in water together with a viscous material such as natural synthetic
gums, resins; methyl cellulose, sodium carboxymethyl cellulose, and othet suspending agents

known to the pharmaceutical formulation art.

20 Preferably the pharmaceutical compositions is in unit dosage form. In such form,'the
composition is divided into unit doses containing appropriate quantities of the active
component. The unit dosage form can be a packaged preparation, the package containing
discrete quantities of the preparations, for example, packeted tablets, capsules, and powders in
vials or ampoules. The unit dosage form can also be a capsule, cachet, or tablet itself, or it can

25 be the appropriate number of any of these packaged forms.

BIOLOGICAL EVALUATION

In vitro model

30 Cell éulture



pol ygal acturonate, salicylate, stearate, subacetate, succinate, sulfate,
tannate, tartrate, teoclate, triethiodide, and benzathi ne. Exanpl es of

phar macewpDad478uinaccept abl e salts within the scope of tRETSEeEEIs7
invention 25 include: hydroiodide, pe 2chI orate, tetrafl uoroborate.

Phar maceuti cal ly unacceptable salts cOuld be of use because of their
advant ageous physi cal . and/ or chem cal properties, such as crystallinity.
Preferred pharmaceutically acceptable salts are hydrochlorides, sulfates
and bi t arA.rHtuesn 298celBexpiesding bloned lenang, & dhd gireceplrs sndic®nmyaitressthadd Y
preferred. WO 02/094785 PCT/ SEQ02/00957 21 The term conposition is intended
t 0 i ncl udere BeWNoR FusRension abl 7 Craadadt O it drasomidasks epntainingselgpeundiigei ng

Coi o or DUERHER FaStap RIS B 08 ErpGB I o s hElp e cr wot ch i < ¢ hus

I N associmty ' BY ISy ¢ . %@:’% : ' : ; )
powders, %angﬁgste\gnhgﬁﬂdﬁr %lggy&* ée‘g& gend e usgg nggcgsc ngégggcggtgaé&?%?%ﬁg %Ta | e
for eralpHaf#). Miltbraink erere hdmeshited Mot CulAes fob 0N Sed (ABuse)orS0lsed (rar)sn
suspensions, and emulsions. Sterile water or io_ water-propylene glycol
sol ut i ondceafold hisisdwiffer € 0avigaisnpld 7. IeMrAT Aowish Phenydmethylawifimy] %ﬂorldﬁi qui d
preparatigns, .suitable f arent era m nji st jon. Liquid conpositions
can al so? %edw%){rpmr3?%@%?&@&%0%?:béﬁﬁ“&@%&é%?@flw}ene gl ycol '
sol ution. Agqueous solutions for oral adm nistration can be prepared by

di ssolving the active conponent in water and addi ng suitable colorants,

fl avor i niMageabsprepdration | zers, and thi ckening 15 agents as desired.
Aqueous suspensions for oral use can be made by dispersing the finely

di vi d&d active conponent in water together with a viscous material such as

natural syn ' resin hyl .cel Lul ose di 0X W
cel l ul ose, ?r%gg {gt% Welr% %%Qﬁgﬁisﬁé’%gg&n éinliﬁ%%Xﬁ(? @W?’ﬁﬁﬁ%ﬁﬁé&%ﬁqﬁ&
f or mul at ivath FVISF ad@&duefRior R ¥selth®. IR FBHEH0.1 02 ktoble PABANO BRubated Hn 11 t
dosage form In such form the conposition is divided into unit doses

cont ai ni #gr Idppmohendvmogerintd witkes polytioh doraift see£The suspension was spun at 1000g

(max) for 10 min at 4°C. The supernatant was saved on ice and the pellets resuspended and
15  spunas béfore. The supernatants from both spins were combined and spun at 46,000 g(max)
for 30 min. The pellets were resuspended in cold Tris buffer (50 mM Tris/Cl, pH 7.0) and
spun again. The final pellets were resuspended in membrane buffer ( 50 mM Tris, 0.32 M
sucrose, pH 7.0). Aliquots (1 ml) in polypropylene tubes were frozen in dry ice/ethanol and
stored at -70°C until use. The protein concentrations were determined by a modified Lowry

20  assay with SDS.

Binding assays

Membranes were thawed at 37°C, cooled on ice, passed 3 times through a 25-gauge
25 needle, and diluted into binding buffer (50 mM Tris, 3 mM MgCl, 1 mg/ml BSA (Sigma A-
7888), pH 7.4, which was stored at 4°C after filtration through a 0.22 m filter, and to which
had been freshly added 5 pg/ml aprotinin, 10 pM bestatin, 10 pM diprotin A, no DTT).
Aliquots of 100 pl were added to iced 12x75 mm polypropylene tubes containing 100 pl of
the appropriate radioligand and 100 pl of test compound at various concentrations. Total
30 (TB) and nonspecific (NS) binding were determined in the absence and presence of 10 pM

naloxone respectively. The tubes were vortexed and incubated at 25°C for 60-75 min, after



conponent. The unit dosage form can be a packaged preparation, the package
containing discrete quantities of the preparations, for exanple, packeted
tabl ets, wopgde8y and powders in vials or anpoul es. ThePoRiSEoX@®sye form
can al so be a capsule, cachet, or tablgt itself, or it can 25 be the
appropriate nunber of any of these pacKaged forns. Bl O.Od CAL EVALUATI ON
In vitro nodel 30 Cell culture WO 02/094785 PCT/ SE02/ 00957 22 A. Human
293S cel |l s expressing cloned hunman t, S, and x receptors and neonycin

r esi st anedichwifi€thg lcomenis Arstap ity sicaamafiltaéCandre affél Gath dbous addtublelieak s
containing calciumfree DMVEMLO% FBS, 5% BCS, 0.1% Pluronic F-68, and 600
g/ M gendepebyfergs0 ndddeisaptd 7vas mEYIgS], WiveugheGlyBaitean Whetmaapipiesodked- col d

PBS i ni oM EDT. H.7.4),. T br. ai .h ized with
ol vt r on T af 58 2R 8 {obastyfeoaids e diosritty Gt bunry 6F BRflRrerey somw
Tris, pH T, i t f 101 i: de. juyst
i of Lot EROF R unith kA RORN, e NG i PRk 1oh W ARib
prepas at 6&dnml sdntlatibs flvkl. df peldselyds sang in 06 yiqpe ddesiwel playysl tielilrit®n 650 MM

Tris, pH 7.0, 2.5 nM EDTA, wth PVSF added just prior to use to 0.1 nM
from a 09%erNosilerellBlrsoakadanufilfers,i wiselbwerawathed géth X ot misvashhufferend dried

honogeni zed with for 30 sec. The suspensiqn t 00g
() T ot Sisp e S atet o he Bl ufiiererar S BEE RO WnelbitR i
resuspended] RO ARitAMBASIRGRON . The supernatants from both spins were
conbi ned and spun at 46,000 g(max) for 30 mn. The pellets were
resuspended in cold Tris buffer (50 M Tris/d, pH 7.0) and spun again.
The final pellets were resuspended in nenbrane buffer (50 "M Tris, 0.32 M
sucr de, FpngtipnahAssays quots (1 m) in pol ypropyl ene tubes were frozen in dry
i ce/ethanol and stored at -70C until use. The protein concentrations were
determ ned by a nodified Lowy 20 assay with SDS. Binding assays

The agonist activity of the compounds is measured by determining the degree to which

-

lthe‘ compounds receptor complex activates the binding of GTP to G-proteins to which the
receptors are coupled. In the GTP binding assay, GTP[y]*’S is combined with test compounds

15 and membranes from HEK-293S célls expressing the cloned human opioid receptors or from
homogenised rat and mouse brain. Agonists stimulate GTP [v]*’S binding in these membranes.
The ECsp and Epax values of compounds ére determined from dose-response curves. Right
shifts of the dose response curve by the delta antagonist naltrindole are performed to verify
that agonist activity is mediated through delta receptors.

20
Procedure for rat brain GTP

Rat brain membranes are thawed at 37°C, passed 3 times through a 25-gauge blunt-end
needle and diluted in the GTPyS binding (50 mM Hepes, 20 mM NaOH, 100 mM NaCl, 1
mM EDTA, 5 mM MgCl,, pH 7.4, Add fresh: 1 mM DTT, 0.1% BSA ). 120uM GDP final is
25 added membranes dilutions. The EC50 and Emax of compounas are evaluated from 10-point
dose-response curves done in 300ul with the appropriate amount of membrane protein
(20ug/well) and 100000-130000 dpm of GTPy>>S per well (0.11 -0.14nM). The basal and

maximal stimulated binding are determined in absence and presence of 3pM SNC-80

30 Data analysis



Menbranes were thawed at 37C, cooled on ice, passed 3 tinmes through a
25-gauge 25 needle, and diluted into binding buffer (50 MM Tris, 3 nM
MyCl2, 1 wo/io9BSA (Sigma A- 7888), pH 7.4, which was st oPea/sEp2/edsaft er
filtration through a 0.22 in filter, and to which had been freshly added 5
gg/ M aprotinin, 10 gM bestatin, 10 MEﬁprotin A, no DIT). Aliquots of 100
| were added to iced 12x75 nmm pol ypropyl ene tubes containing 100 | of the
appropriate radioligand and 100 gl of test conpound at various
concentr at i gRs speticbindg (IB) wanehiAne@eeTRLGS (MNhdEBG B pAekRcAatwFBL ed
in the absence and presence of 10 pM nal oxone respectively. The tubes were
vor t exed teshepmpryndaves cxpregstas perc@ageBofwontrolddR. efalwd o 2Cgparddsill

vacuumfi | tgred and

PCT/ SE02/.00957 . 23 which time the content i.d)
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oven at SW%IOQ}%‘%\' ReiviRy| afdhe ¢amapquadsef e prrsprtdrvsntion isTggicaisAin e Rar d)
after adding 50 | MsS-20 scintillation fluid/well. io Functional Assays The
agoni st. activity of the conpounds is neasured by determ ning the degree to
whi ch t mable @MBibldgical Bagpt or conpl ex activates the binding of GIP to

G proteins to which the receptors are coupled. In the GIP binding assay,
GIP[y$35S is conbined wth test conmpounds 15 and nenbranes from HEK- 2935
cel I s expkessi ng t hEDHIded human |opi oi RATBR&Pt or s pr fr MMOUSEBRYGNNI sed| r at
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Receptor saturation experiments

Radioligand K§ values were determined by performing the b'inding assays on cell membranes
15 with the appfopriate radioligands at concentrations ranging from 0.2 to 5 times the estimated
Ks (ﬁp to 10 times if amounts of radioligand required are feasible). The specific radioligand
binding was expressed as pmole/mg membrane protein. Values of Kgand B,y from
individual experiments were obtained from nonlinear fits of specifically bound (B) vs. nM
free (F) radioligand from individual according to a one-site model.
20

DETERMINATION OF MECHANO-ALLODYNIA USING VON FREY TESTING

Tésting was performed between 08:00 and 16:00h using the method described by Chaplan et
al. (1994). Rats were placed in Plexiglas cages on top of a wire mesh bottom which allowed
access to the paw, and were left to habituate for 10-15 min. The area tested was the mid-
25 plantar left hind paw, avoiding the less sensitive foot pads. The paw was touched with a
series of 8 Von Frey hairs with logarithmically incremental stiffness (0.41, 0.69, 1.20, 2.04,
3.63, 5.50, 8.51, and 15.14 grams; Stoelting, Ill, USA). The von Frey hair was applied from



Rat brain nmenbranes are thawed at 37C, passed 3 tinmes through a 25-gauge
blunt-end needle and diluted in the GIPyS binding (50 nM Hepes, 20 nM
NaCH, 100woikmesas 1 M EDTA, 5 nM MgCQ 2, pH 7.4, Add fr @Sm/SEQ/eNsDTT,
0.1% BSA). 120M GDP final is 25 added penbranes dilutions. The EC50.and
Emax of conpounds are evaluated from 16> poi nt dose-response curves done in
3001 with the appropriate anount of nenbrane protein (20g/well) and -
100000- 130000 dpm of GIPY35S per well (0.11 -0.14nM. The basal and
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and Hill V&g 88??5%38 Re (Wﬂnﬁ)sifﬂ@?y Wﬁgférﬁwg- %ﬁnﬁi%%@re%te%@mr@@avwf Besuteer
radi ol i e G ogi r I firttin [ Qqr

rch as TS ahlcBp s Bofive FQRnst Attt qeftiRa bhiabl bl RPAITE,

vere gal and atsach tasesichenfhengaepssad f equation. Mean :L S.E.M val ues of
| C50, Ki and nH were reported.for- ligands tested in at |east three
di spl acenent curves. Biological activity of the conpounds of the present

invention is indicated in Table 2.. Table 2: Biological Data. 10 Ex.

HDELTA Riﬁﬂ'%ﬁ;i-@@%&l CRCKBUSE BRAIN # (nK (n " (nM 1 C50 EC50 %EMax EC50 %EMax
EC50 Y%EMrKe 2hira19- Wark: faed Qom S . 86.177-41 03- 7 1 7 33
00 o1 Thy AR et fed br’ oo %g?& o ulrg b g%e?f’%gdntgg"@ai%ﬁ ?%d

K. 3 val uedthiereal detdiotd nasl deyerpiiel akiticde ipaloRinn@emMed aFI3ixen ETY80%! MMesting
menbranes 15 with the appropriate radioligands at concentrations ranging
from'®. 2Wwepstarieq with thed.04 <z haim irethe middiewns theosetigs.t Brimuylijwere always presnted in

201 ol1 9Ro ke o LRl o IO 5 el Ospd e R e
ﬁ>|\</| peri ”Efktsﬁoﬂé@ & tHROfA A SefbRMMAN kR6Her St fwS REGchieaal the ROURLE (pg')v VS.
withdrawal, the next weaker stimulus was chosen. Optimal threshold calculation by this
method requires 6 responses in the immediate vicinity of the 50% threshold, and counting of
15 these 6 responses began when the first change in response occurred, e.g. the threshold was
first crossed. In cases where thresholds fell outside the range of stimuli, values of 15.14
(normal sensitivity) or 0.41 (maximally allodynic) were respectively éssigned. The resulting
pattern of positive and negative responses was tabulated using the convention, X = ‘no
withdrawal; O = withdrawal, and the 50% withdrawal threshold was interpélated using the

20 formula:
50% g threshold = 1057759/ 10,000

where Xf = value of the last von Frey hair used (log units); k = tabular value (from Chaplan et
25 al. (1994)) for the pattern of positive / negative responses; and 6 = mean difference between

- stimuli (log units).. Here 6 = 0.224.

Von Frey thresholds were converted to percent of maximum possible effect (% MPE),
according to Chaplan et al. 1994. The following equation was used to compute % MPE:

30

% MPE = Drug treated threshold (g) - allodynia threshold (g) X 100




free (F) radioligand fromindividual according to a one-site nodel. 20
DETERM NATI ON OF MECHANO- ALLODYNI A USI NG VON FREY TESTI NG Testi ng was

per f or redwbetmesss 08: 00 and 16: 00h usi ng the net hod descr Pb&®EDY00GHAP| an et
al. (1994). Rats were pl.aced in Plexi %I as cages on top of a wire nmesh
bottom whi ch all owed access.to the p \ﬁl,‘ and were left to habituate for.
10-15 mn. The area tested was the md 25 plantar |left hind paw, avoiding
the |l ess sensitive foot pads. The paw was touched with a series of 8 Von
Frey hairs wth | ogarithdoaabl girdsheld €gprliabysh tfrésmess(gf 0. 41, 0.69, 1. 20,
2.04, 3.63, 5.50, 8.51, and 15.14 grans; Stoelting, Ill, USA). The von
Frey hair was applied from W 02/094785 PCT/ SE02/ 00957. 25 underneath the
mesh flo ' : ‘ surface with sufficient force to
cause a X@M@ .gﬁ uw@i\]@é{%§&{§;£§%i“g@4 and held for approximately 6-8
seconds._A positive response was noted if the paw was shargl y W t hdr awn.
FI i nchi nBatp Wieriniactady(suisotpneeust aitraperitoneallyaintraveppsislylos ora by sitbertest a
positive response. Anbulati on. onsi dered .an .anbi guqys .response, and
1" suoh HRSERH DT 40 FRAFGY ‘ot Bp SRrRe RSNy PRSIt r FEPIA AR oy e
tested opyPBS) RREVAIIERpSRIndufd tht Reufeithd Rt BehpdLRYP- The 50%

w t hdr awal th§r’eshol d V\B.g del%%trlgn‘i ned ﬁﬂsdléng the up- &%wn nmet hod of Di xon
(1980). Testing 10 was started with the 2.04 g hair, in the mddle of the
series. Stimuli were always presented in a consecutive way, whether
ascendi nYRITHINGIERE ng. 1n the. absence of a paw withdrawal response to
the initjially selected ir. st.ronger stinul.us, was. presented: .in.the
event o B eV Rt bt B e e P L FR RS R ERE T  Budiar

t hr eshol théaka ki RRenB¥hdib&iy iARItHA6a1 pRALH T Rhel aﬁﬁ%&%‘&%@s hi@ alifgnikterdRdi at e
vicinity of the 50%threshol d,” and counting of 15 these 6 responses began
when t hethfsi des¢ribel amgement isdsys dreseerslycbsered] amd the divpeseldoteelsis @l pobtamtisl gdoidr st
crossed. In cases where thresholds fell outside the range of stimuli,

val ues ofen§latts (normal sensitivity) or 0.41 (meximally allodynic) were
respecti I D - T T g i r i.td tive
Feaponse R RS sE e EES ool S hnBR R il Gy AR ARAR Y

Wi t hdr avgksenf ik ddigiabR%onid MevaNE:; thd (e Bhek WaEghR @&pRALAL; Gt plaithtashaie

15 of both paws is observable. In this assay, compounds of the present invention demonstrate

significant inhibition of writhing responses after oral dosing of 1-100umol/kg.

(i) Solutions preparation

Acetic acid (AcOH): 120 pL of Acetic Acid is added to 19.88 ml of distilled water in order to

20  obtain a final volume of 20 m] with a final concentration of 0.6% AcOH. The solution is then
mixed (vortex) and ready for injection.

Compound (drug): Each compound is prepared and dissolved in the most suitable vehicle

according to standard procedures.

25 (ii) Solutions administration
The compound (drug) is administered orally, intraperitoneally (i.p.) , subcutaneously (s.c.) or
intravenously (i.v.)) at 10 ml/kg (considering the average mice body weight) 20, 30 or 40
minutes (according to the class of compound and its characteristics) prior to testing. When the
compound is delivered centraily: Intraventricularly (i.c.v.) or intrathecally (i.t.) a volume of 5

30 pL is administered.



20 formula: 50% g threshold = 10(Xf+k6) /10)-000 where Xf = value of the

| ast von Frey hair used (log units); k = tabular value (from Chaplan et 25
al . (1994WP okov478he pattern of positive / negative respon®PeT/SEane)98 = nmean
di fference between stinuli (log units).. Here S = 0.224. Von Frey

t hreshol ds were converted to percent of’ maxi mum possible effect (% MPE),
according to Chaplan et al. 1994. The follow ng equation was used to
conpute % MPE: 30 % MPE = Drug treated threshold (g) - allodynia threshold
(g) X 100 WD 02/094785 PCT/ SE02/ 00957 26 . Control threshold (g) -

al l odynia threshold (g) ADM NI STRATI'ON OF TEST SUBSTANCE Rats were

i nj ect edThs WOl mrdouwsktgrediintrapgpemealdn@al )l iy two sitesoat é O oniddgy(comsidermigltyd Wi t h
a test .5 substance prior to von Frey testing, the tinme between

admi ni st PERESTOKE body peighiBumadiately PERBLO GHHSFr ey test varied depending
upon the nature of the test conpound. WRI THI NG TEST Acetic acid will bring
abdom nal .contractions when adm nistered intraperitoneally in mce. io0
Theses W (ili) re@gext end their body in a typi cal pattern. \Wen anal gesic
drugs are admnistered, this described novenment is |ess frequently

obser vedThadnitiaé (dowsg) saibeavetifoas paripd bEXD mahutepoind the amdbetatf@ccaiawnpl et e

and typi g@l, Wi ?ng ng reflex is considered only when the follow ng el enents
are preS¥RIRINg Filexhpofad apdoqrppiledipt theradoiithe imerimsiie Mipnele kert iméidng!
depr essedok AcPLARL RnIBAEE! beadfieOh BRI PANS. 48, ARRGLYARL S o/l LS
assay, conpounds the present PAVEnt 'on denonst rate’ S gnl?l can

i nhi bi tiﬁmepénwdnhbimmmgégegd@iger oral dosing of 1-100nmol/kg. (i)
Sol utions preparation Acetic acid (AcOH): 120 gL of Acetic Acid is added to
19.88'nm of distilled water in order to 20 obtain a final volune of 20 ni

ith f] i 4 f 0.6% A Th | uti i h ]
\(MVE)r t ZX) fgrﬁthge %g%gtsfnayg%%%ﬁ?yélglfq %W%aﬁoncs%_%ﬁcacy a% eel:Jr} és?a%hls}?edt m%‘e ge e)r(-ggfter

conflict test in the rat.

For the functional gastrointestina disorder indication, efficacy can be established in the assay
15 described by Coutinho SV et al, in American Journal of Physiology - Gastrointestinal & Liver
Physiology. 282(2):G307-16, 2002 Feb, in the rat.



Conmpound (drug): Each compound is prepared and dissolved in the nost
suitable vehicle according to standard procedures. 25 (ii) Solutions

admi ni st reDioen9dBe conpound (drug) is adm nistered orallyPCT/SE02/00957
intraperitoneally (i.p.) , subcutaneou%;y (s.c.) or intravenously (i.v.))
at 10 m/kg (considering the average nice body weight) 20, 30 or 40

m nutes (according to the class of conpound and its characteristics) prior
to testing. Wien the conpound is delivered centrally: Intraventricularly
(i.c.v.) or intrathecally (i.t.) a vaCLAEMS 5 30 gL is administered. WO
02/ 094785 PCT/ SE02/ 00957 27 The AcOH is adm nistered intraperitoneally
(i.p.) inA- Agpmpquad oftheffiormwlakg (considering the average mice body wei ght)
imedi ately prior to testing. 5 (iii) Testing The animal (nouse) is
observed for a period of 20 m nutes and the nunber of occasions (Withing
reflex) noted and conpi'ed at the end of the experinent. Mce are kept in

i ndi vidual "shoe lbox" jcages wi thgcontgct bedding. A total of 4 mce are
usual | y observed at>jfie Sgdfe i megAeé tontrol and three doses of drug. 10

For the anxiety and anxi et ef ficacy has been established
in the geller-seift co 0 For the functional
gastroi ntestina disorder n, y can bg established in the

assay 15 described by Coutinho SY et al, inl Arerican Journal of Physiol ogy
- Gastrointestinal & Liver Phystobagy. 282(Z2)z G307-16, 2002 Feb, in the
rat. WO 02/094785 PCT/ SE02/00957 28] CLAIMS 1. A conpound of the fornmula I
OF .

wherein

R1 is selected from any one of

®

(1) phenyl;

10

(ii) pyridinyl
] X
~
N
(iii) thienyl

i5



O NNH2 N wherein - s RL is selected fromany one of
15 S WD 02/ 094785 PCT/ SE02/ 00957 29

(i1) pyridinyl

OoN- (iii) thienyl

furanyl OWQ 02894783 i m dazolyl H
pyrrolyl N
(iv) furanyl
O
5 (v) imidazolyl
H
N

\J

(vi) triazolyl

10

 (vii) pyrrolyl

(viii)

15

(x)

Q

thiazolyl

\_J

o
|

pyridyl-N-oxide

N
X
=

N N (vi) thazolyl
29

(i) phenyl;

10 -
(iv)

H N PCWSEN/AOST Vi i)

" where each R1 phenyl ring and R1 heteroaromatic ring may independently be further

20  substituted by 1, 2 or 3 substituents independently selected from straight and branched



H (viii) thiazolyl S 15 N (ix) pyridyl-Noxide O where each R phenyl
ring and R heteroaromatic ring may i ndependently be further 20 substituted
by 1, 2 owOo326ui83ituents independently selected from str &CgsEoznendsbr anched
WD 02/ 094785 PCT/ SE02/ 00957 30 C1-C6 gl kyl, NO2, CF3, Cl-C6 al koxy,
chloro, fluoro, brono, and iodo, as well as salts thereof. 2. A conpound
according to claim1, wherein each Rl phenyl ring and 5 Rl heteroaromatic
ring may i ndependently be further substituted by 1, 2 or 3 substituents

i ndepend€nilgyallsd) WOb £dF £, G R sralikchyy, chIoFg, fluohd, bramofdnddodn, abmelhas satsd | odo.

3. A congound according to claim1, wherein each Rl phenyl ring and Rl

het er oar fc ring may independently be further substituted by a nethyl.
group.- 10 4. A conpound according to claim1l1l, wherein Rl is phenyl,
pyrrolyl, pyridinyl, thienyl or furanyl. 5. A conpound according to claim

1, sel ecpedAfdoffFoahY aBR1iR toldaim 1, wherein each R! phen lringand ' _
[ (4-diisopropyl -carbamyl - phenyl ) - (1-furan-3- y?mefyhyl - pi peridin-4-yl)-am no
] -l uoro- bRnhbetaiodemdticking may independently be further substituted by 1, 2 or 3
- benzyl - pi peridin-4-yl)-(4-diisopr ogyl - car banoyl - phenyl) - am no] .
-1 uor o- benkatiyents ifderenentdnrlenssd Tommpetaro( 3. shicg guom bromo, and iodo.
-t hi azol - 2-yl met hyl - pi peridi n-4-yl)-am no] -fluoro- benzam de, 20 '
[ (4-diisopropyl-carbanoyl - phenyl ) - (1-pyridin-2-yl net hyl - pi peridin-4-yl)-am
no] - f | uog.0-A beg@Mddeecording to claim 1, wherein each R phenyl ring and R~ heteroaromatic
[ (4-diisopropyl-carbanoyl -phenyl)- (Il -thiophen-3-yl methyl -pi peridin-4-yl)-am
i no] - f | uor aing may independently be further substituted by a methyl group.
4. A compound according to claim 1, wherein R1 is phenyl, pyrrolyl, pyridinyl, thienyl or

furanyl.

5. A compound according to claim 1, selected from any one 6f
15 [(4-diisopropyl-carbamoyl-phenyl)-(1-furan-3-ylmethyl-piperidin-4-yl)-amino]-fluoro-
benzamide, ‘ ‘ |
[(1-benzyl-piperidin-4-yl)-(4-diisopropyl-carbamoyl-phenyl)-amino]-fluoro-benzamide,
[(4'—diisopropy1-carbamoyl-phenyl)—(1-thiazol-2-ylmeth}‘d-piperidin—4-y1)—amino] -fluoro-
benzamide, '
20  [(4-diisopropyl-carbamoyl-phenyl)~(1-pyridin-2-ylmethyl-piperidin-4-yl)-amino]-fluoro-
benzamide,
- [(4-diisopropyl-carbamoyl-phenyl)-(1-thiophen-3-ylmethyl-piperidin-4-yl)-amino]-fluoro-
benzamide, | ‘\
[(4-diisopropyl-carbamoyl-phenyl)-(1-pyridin-4-ylmethyl-piperidin-4-yl)-amino]-fluoro-
25 benzamide, |
[(4-diisopropyl-carbamoyl-phenyl)-(1-pyridin-3-ylmethyl-piperidin-4-yl)-amino]-fluoro-
benzamidg, |
[(4-diisopropyl-carbamoyl-phenyl)-(1-thiophen-2-ylmethyl-piperidin-4-yl)-amino]-fluoro-
benzamide, '
30  [(4-diisopropyl-carbamoyl-phenyl)-(1-furan-2-ylmethyl-piperidin-4-y1)-amino]-fluoro-

benzamide. and



benzam de,

[ (4-diisopropyl -carbanoyl - phenyl ) - (1-pyridin-4-yl net hyl - pi peridi n-4-yl)-am
noj - f | uorwo 0289478hzam de, PCT/SE02/00957

[ (4-diisopropyl -carbanoyl - phenyl ) - (1-pyridin-3-yl met hyl - pi peridin-4-yl)-am
no] - fl uor o- benzam de, .

[ (4-diisopropyl -carbanoyl - phenyl ) - (1-t hi ophen-2-yl net hyl - pi peri di n-4-yl)-am
i no]-fluoro- benzam de, 30 .

[ (4-di i skfippbropal-trabaydyl gienyl)- H-pgrreld-simhypimtrivyn-4 gil pamind]-fludroy| ) - ami no
]-fluoro- benzami de. and WO 02/ 094785 PCT/ SE02/ 00957 31

[ (4- Di i sopPSHANESr banoyl - phenyl ) - (1- pyrrol - 2-yl net hyl - pi peri di n-4-yl ) - ani n
o] -fluoro- benzam de 6. A conpound according to any of the preceding
claims, in formof its hydrochloride, = 5 di hydrochloride, sulfate,
tartrateg K torhpdundrRasainatts afy ofthepadcedimg!clatms, in fAnPHLEERFIdMMorRlcEPar i ng a
conpound of fornula |, conprising reacting a conpound of t'he general

formut a || dihydro¢hGenideNsulfateP@riratepdicifbionode@atesorarittate sdltine pr ot ecti ng gr oup,
such as Boc and CBZ or benzyl or substituted benzyl protecting group, such
as 2, 4-di met hoxybenzyl, with N, N-diisopropyl-4- bronobenzam de, using a

ort “but o dBoers oy (P Loty of Bl RLERBRRe Bocdf8Sppfint of i N

-general formula IT

PG : I

10
wherein PG is a urethane protecting group, such as Boc and CBZ or benzyl or substituted
benzyl protecting group, such as 2,4-dimethoxybenzyl, with N, N-diisopropyl-4-
bromobenzamide, using a palladium catalyst, e.g. Pdy(dba)s3, in the presence of a base, e.g.

sodium tert-butoxide, to give the compounds of general formula I,
O
/L /U\Q F ‘
“ g
)\ N CN

N |
‘ 15 | PG m
- which is thereafter deprotected, under standard conditions and alkylated under reductive
conditions with a compound of the general formula R*-CHO to give compounds of the

general formula I.



is PGIIl which is thereafter deprotected, under standard conditions and

al kyl ated under reductive conditions with a conpound of the general

formul a RYOORIY4785 gi ve conpounds of the general fornula PCTM&DEYEO4785
PCT/ SE02/ 00957 32 8. A conpound -accorﬁi ng to claiml for use in therapy.
9. Use of a conpound according to formifta I of claim11 for the manufacture
of a nedicanent for use in the treatnent of pain, anxiety, or functional
gastrointestinal disorders. 5 10. A pharnaceutical conpesition conprising a

conpound &f A bempamdukeortiingae okatthndot ase igltlgdrapyl as an active ingredient,
together with a pharmaceutically acceptable carrier. 11. A nethod for the
treatnent of pain, whereby an effective anobunt of a conpound of the 10

formula I,according to cJaim.l is adm nistered. to subj ect in.need of pain
managenent:, Oogofa gWB?‘H@o“F%’id“igr@ t?%‘é}? :[rgﬁﬁa’('ﬂ lif?frfg? fn(?ﬁlé acre ph A mRdeapsal
di sorders, whar. ' ; . : Jformul a |
according to Clsﬁ%ﬂ%fﬁeﬁéﬁ%@%%ﬁg?@ﬁ ,togff%&ggg%%{m%%%t 1%??138 IFE('L)Im sai d
functisonal gastrointestinal -disorder. 15 13. A nethod for the treatnent of
anxi ety whereby an effective anmount of a conpound of the fornula I
accor di ngt® & phaamagenticilsomprpifips taomugising acosiigad of theffewmila§adooptingt d
anxiety. 14, .A co_rgﬁou d of the gen r al .&{)r | a |

[

lI.OF N~~a.NOCN N
1 20 PG |11 S&fRd a8 § DEred G I AEEReT Y W@C%IPS%’, 2CceeRIPPIE SABSE and CBZ
or benzyl or substituted
11. A method for the treatment of pain, whereby an effective amount of a compound of the

10 formula I according to claim 1 is administered to a subject in need of pain management.

12. A method for the treatment of functional gastrointestinal disorders, whereby an effective
amount of a compound of the formula I according to claim 1, is administered to a subject
suffering from said functional gastrointestinal disorder.

15
13. A method for the treatment of anxiety whereby an effective amount of a compound of the

formula I according to claim 1, is administered to a subject suffering from said anxiety.

14. A compound of the general formula IIT
O
)\ F
i @
/j\ N CN

i
20 PG I
wherein PG is a urethane protecting group, such as Boc and CBZ or benzyl or substituted

benzyl protecting group, such as 2,4-dimethoxybenzyl.

15. A compound of the general formula X



benzyl protecting group, such as 2, 4-di met hoxybenzyl. 15. A conpound of the
general formula X WO 02/094785 PCT/ SE02/00957 33 OF NOCN XN R

wherei n RvD92ed78Et ed from any one of phenyl, pyridinyl, tkirsryt/oofuranyl,

i mdazolyl, triazolyl, pyrrolyl, thi aéol yl, or pyridyl-N-oxide.

JJ -
oA

R’
wherein R1 1s selected from any one of phenyl, pyridinyl, thienyl, furanyl, imidazolyl,
_triazolyl, pyrrolyl, thiazolyl, or pyridyl-N-oxide.



