WO 02/ 094784 PCT/ SE02/ 00955 4- (phenyl - (pi peridin-4-yl)-am no)-benzam de
derivatives and their use for the treatnment of pain, anxiety or

gast r oi ntwetmed784i sorders Field of the Invention 5 The pPETSED2/O09ENL I ON
is directed to novel conpounds, to a process for their preparation, their
use and pharmaceutical conpositions conprising the novel conmpounds. The
novel conpounds are useful in therapy, and in particular for the treatnent
of pain, anxiety, and functional gastrointestinal disorders. 10 Background
of the Invention The S receptor has been identified as having a role in
many bodi-I(phenyhc tiieasidiach-xls -awinod thereapiien Aer é‘ltﬁ‘_’%é’[‘%ﬁﬁ“?“i_iuﬁﬁn@é’ f or
the 6 recdeptxsatrent pfdRdrorad*ieil op ol Pt gt s 150 4Ptesi cs, and/or as
anti hypertensive agents. Ligands for the 8 receptor have al so been is shown
t 0 possesEeidrotyoimentli@ ory activities. The identification of at |east
three different populations of opioid receptors (, S and x) is .now well
established and all three are apparent in both central and peripheral

nervous st ems, of many. speci i ncludin . _Anal gesi g has been observed
o vars oulihiiR By hatiskGereR nel SrindRdp « phses Pr BB boon
act i vat edy.\\ ! : i j QLA 6

T gands. arey pepri e RRk L pemp G o R AP Re® SnBGaTTRAREE Oy
syst em ¢ domionads Leasefubintherapy, add foparfiepsd @i the thaageaiios paih SanSNGBAndBi | sky
E.J. et al., Journal of Pharmacol ogy and Experinmental 25 Therapeutics,
273(1), pynctasgl gesgropntestinyldisordess.e i s however still a need for selective

8- agoni sts having not only inproved selectivity, but also an inproved
side-effect profile. Thus, the problemunderlying the present invention
was t @ fimgdiBewnanahgesi&sidaaving inproved anal gesic effects, but also
with an inproved side-effect profile over current .30 agonists, as well as
havi ng i nproved system c efficacy. WO 02/ 094784 PCT/ SE02/ 00955 2

Anal gesi cs t§1at have been identified and are existing in the prior art have
many The o receptor has been identified as having a role in many bodily functions such as

circulatory and pain systems. Ligands for the § receptor may therefore find potential use as
analgesics, and/or as antihypertensive agents. Ligands for the § receptor have also been

15 shown to possess immunomodulatory activities.

The identification of at least three different populations of opioid receptors (i, & and ) 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

20  models when one 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 (1 995 ). There is however still 2 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 [

30  agonists, as well as having improved systemic efficacy.



di sadvantages in that they suffer from poor pharnmacokinetics and are not
anal gesi ¢ when adm nistered by system c routes. Al so, it has been

docunent eaotome47p¢ ef erred S agoni st 5 conpounds, descri be®CrSEh/®095He pri or
art, show significant convul sive effects when admnistered system cally.
We have now found certain conpounds tha& exhibit surprisingly inproved
properties, i.a. inproved 8-agonist potency, in vivo potency,

phar macoki netic, bioavailability, in vitro 10 stability and/or | ower
toxicity. Qutline of the Invention The novel conpounds according to t he
present invention are defined by the fornulal ON I \' ~I NI N2 NR-

wherein 15 j: I fhomany i hen 20 WD 02/ 094784
PCT/ SEQ2/ gagg?lléséﬁﬁ(h %?% S%:ﬁlrlldg? nyqrgl a&%q‘?e ?ﬁlﬁtin’% 1% Hf)eéﬁ agt h§ a\l} furanyl O
disadvantages in that they suffer from poor pharmacokinetics and are not analgesic when :
administered by systemic routes. Also, it has been documented that preferred & agonist
5 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 6-agonist potency, in vivo potency, pharmacokinetic, bioavailability, in vitro

10 stability and/or lower tbxicity.

Qutline of the Invention

The novel compounds according to the present invention are defined by the formula I
/L |
N B
///L\\ . 0
N

NH

R
wherein
15

.R1 is selected from any one of

O

(1) phenyl;

20



lo. (v) imdazolyl H IN N (vi) triazolyl H N' N NJ 15 (vii) pyrrolyl N
H (viii) thiazolyl 20 N WO 02/094784 PCT/ SE02/ 00955 4 (i Xx)
pyridyl - woxeaes78¢ N where each Rl phenyl ring and Rl hetemsEnnomsi c ring
may optionally and i ndependently 5 be further substituted by 1, 2 or 3
substituents selected from strai ght and3branched C1-C6 al kyl, NO2, CF3,
Cl-C6 al koxy, chloro,'fluoro, brono, and iodo. The substitutions on the
phenyl ring and on the heteroaromatic ring may take place in any position
on said- ring systens; 10 When the Rl phenyl ring and the RlL heteroaromatic
ring(s) afiy) At ut ed, the preferred substituents are selected from -
anyone of CF3; nethylyyodo, brono, fluoro and chloro. A further enbodi nent
of the present inve@i s a conpound according to figure |

~

N
(iii) thienyl
)
5 ‘ S
(iv) furanyl
I\
O
10.  (v) imidazolyl
H
N

U

(vi) triazolyl

15

(vit) pyrrolyl
N
H
(viii)  thiazolyl

\J

20



wherein RL is as defined above and each Rl phenyl ring and Rl

het eroaromatic ring may 15 independently be further substituted by a

met hyl grwop2/o®78urt her enbodi ment of the present inventi ®@aTISE0H0OSFTPOUNd
according to figure | wherein Rl is phenyl, pyrrolyl, pyridinyl, thienyl

or furanyl, optionally with 1 or 2 of #he preferred substituents on the Rl
phenyl or Rl heteroaromatic ring. 20 Anot her enbodi nent of the present
invention is a conmpound according to figure |I wherein Rl is phenyl,
pyrrolyl or pyridinyl, optionally with 1 or 2 of the preferred substituents
on the RphetyldybN-efideet er oaromatic ring. 25. Anot her enbodi ment of the
present invention is a conppound according to figure | wherein Rl is
thienyl or furanyl, optiondlly with 1 or 2 of the preferred substituents on
the R heteroaromatic ringN 02/ 094784 PCT/ SE02/ 00955 5 Wthin the scope
of the invention are als@ saljts and enanti oners of the conpounds of the

formula I, including sal enantioners. Reaction step c in Schene 1,
vide infra, is perforned by reacting an internediate conpound of the
general formula Il / I HEN\ CN N5 PGIIl wherein PGis a urethane

protecting group, such as Boc and CBZ, or benzyl or substituted benzyl

Pr ot ect i nghedé @4dh R SpiedhyRsn2arkt &1 HatEPEYRRI0 2t m¥Y SitidlalYy SHd BaEHeRRMTyA-

br onobenzam de, using a pall adium catal yst, €.9g.” tris(di benzyl'i deneacet one)
di pal Isadiberfither(siti@{tated b$)1, 2 ion3 istisstiprepssesalzetedffrom bigsight a@d Grankked - BuONa and
a phosphipne 10 11 d ch, as hj s-di phenyl phosphanyl - di met hyl - 94 xant hene

(xant phoy1-Ce &Haihﬁgza 3, Eorbprtike 61?10@@%1@% bighGrdnd iqde| The substitutions x

on the phenyl ring and on the heteroaromatic ring may take place in any position on said

ring systems;

- 1 . . . |
10 = When the R phenyl ring and the R1 heteroaromatic ring(s) are substituted, the preferred

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

A further embodiment of the present invention is a compound according to figure I

.1, :
wherein R’ is as defined above and each Rl phenyl ring and R1 heteroaromatic ring may

15 independently be further substituted by a methyl group.

A further embodiment of the présent‘ invention is a compound according to figure I
wherein R1 is phenyl, pyrrolyl, pyridinyl, thienyl or furanyl, optionally with 1 or 2 of the
preferred substituents on the R1 phenyl or R1 heteroaromatic ring.

20
Another embodiment of the present invention is a compound according to figure I wherein
Rl is phenyl, pyrrolyl or pyridinyl, optionally with 1 or 2 of the preféerred substituents on
the R! phenyl or R! heteroaromatic ring. |

25 Another embodiment of the present invention is a compound according to figure I wherein
1. ... .' o .
R is thienyl or furanyl, optionally with 1 or 2 of the preferred substituents on the R1

heteroaromatic ring.



O la"aCN N PG III which is thereafter deprotected, under standard

condi ti ons hydrol ysed under basic conditions and al kyl ated using either:
15 i) a cwopeundsof the general fornula R -CH2-X, wherei nPRT/SES2/@®53ef i ned
above and X is a halogen, preferably bromne or chlorine and a suitable
base, or ii) a conpound of the general Fornmula R1-CHO, wherein R is as
defined above, and a suitable reducing agent, WO 02/ 094784 PCT/ SE02/ 00955
6 to give conpounds of the general fornula | (after hydrolysis of the
nitrile fﬁpg{lonallty) Sui t abl e bases to be used in_the standard

al kyl atio eﬁfq§HHU%@FW€WHH€HGBEPSﬁﬁémﬁépMﬁKWW¥$@ﬁmFGOHW©Wé$W§ﬂ@n1ne
and pot as&; cla IRMQ%M@?%&%M %Fsdum ng agents to be used in the

st andard ron mc but are not 5 limted to, sodium
cyanobor owshtioﬁ@te@rednsaﬂémm thH@W?&%HBHﬁ%W @ﬁem@eﬁﬁhte%e&aﬁp c of
Schene 1 is alternatively perforned as in step b of Scheme 3, vide infra,
by reacti egmpomnidof rergederat forowimpidund of the general formula IV O NCH N PG
IV io wherein PG is a urethane protecting~group, such as Boc and CBZ, or
benzyl or substituted benzyl protectinff grgup, such as

2, 4- di met hoxybenzyl ; with 3- bronDbﬁnzon e, using a palladiumcatalyst;
e.qg. Pd2(dba)3, in the presence of aNjase¥e. yCNt ert- BuONa and a phosphi ne
| i gand such as xant phos, to give the |conpounds of general formula I1]
above. is The novel conpounds of t esent invention are useful in

t herapy, especially for the

I
5 | 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-
bromobenzamide, using a palladium catalyst, e.g. tris(dibenzylideneacetone) .
dipalladium(0) (Pdy(dba)3), in the presence of a base, e.g. tert-BuONa and a phosphine
10 ligand such as bis-diphenylphosphanyl—dimethyl-9H-xantheﬁe (xantphos), to give the

compounds of general formula III,
S
“ L
/K N CN

N |
PG I

which is thereafter deprotected, under standard conditions hydrolysed under basic
conditions and alkylated using either:
15 1) acompound of the general formula R'-CH,-X, wherein R! is as defined above and X is
a halogen, preferably bromine or chlorine énd a suitable base, or |

i) a compound of the general formula R'-CHO, wherein R' is as defined above, and a

suitable reducing agent,



treatnment of various pain conditions such as chronic pain, neuropathic
pain, acute pain, cancer pain, pain caused by rheumatoid arthritis,

m gr ai ne,woiigoet784d pain etc. This list should however noPCESEDZ®SPr et ed
as exhaustive. 20 Compounds of the invention are useful as

i mrunonodul ators, especially for autoi firune diseases, such as arthritis,
for skin grafts, organ transplants and simlar surgical needs, for

col | agen diseases various allergies, for use as anti-tunour agents and

i i | 1.094784 009 f h
vent1 oot BYeTbEpa Wil b seehlia R bt Gher B et o TR RERIS e | on
of opi oi dSﬁl@é%ﬂ’&Bé%E§tdb%t@é&ﬁﬁBE lst%ddrmahé foﬁ@te?:)'])ﬁ glm&db%e A5 s may

i nvol ve the use of i sotopical vers ons of the ¢onpounds of the
i nventi onhm[tedltcagumhylamnte@nbpomﬂﬁom cartbnat®agi ng appl i cati ons such as

posi tron eni ssion tonography (PET). 5 Conpounds of the invention are useful
for the tPukableredueing ageatyta alsecii@ﬁh@gt@n@md rmgtlm step @hisickide. duy aregioat ed

di sorders h as _post-tr str ss,. di ders ¢, di sorder,

gener al i zle%l1 acrli;%(i @u@icggqogagﬁyggg? ar ?ﬂ%‘BP ac (%3 16%@@’@%%4 €ve conpul sive

di sorder; -urinary incontinence, various ment al i Il nesses, cough, |ung
oedena,“various gastro-intestinal 10 dirsorders, e.qg. constipation,

f unct i onaReagptisnsEpretdScherad 1 i dendeivslyqeeforrasd dsinisteplll €f Bderk 3, ByBdine and
Functiona]D Dyspepsi a, Parkinson's di sease and ot her_ notor disorders

t raumat i cO%bICaFHRS ?ﬂlﬁtegime%lﬁie&i%@lm% of B esrselPERR &Y | owi ng m ocar di al
infarction, spinal injury an{l drdg addiction, including the treatnent of

al cohol , nicotine, opi oi d e;gfoth drug abuse and for disorders of the
synpat heti ¢ nervous system eKanphe pert ensi on. 15 Compounds of the
invention are useful as an anal desic for use during general

anaest hesi a and nonitored ana sia i nations of agents with
different properties are often used to achieve a bal ance of effects needed
to maintain the anaesthetic- state (eg. a ia, anal gesia, mnuscle

rel axation and sedation). .1 ncluded in thi ination are inhaled

anaest hetics, hypnotics, anxiolytics, neutonusicul ar bl ockers and opi oi ds.
20 N

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 3-bromobenzonitrile, using a

palladium catalyst, e.g. Pd,(dba)s, inAthe presence of a base, e.g. tert-BuONa and a

phosphine ligand such as xantphos, to give the compounds of general formula III, above.

15 The novel compounds of the present invention are useful in therapy, especially for the -
treatment of various pain conditions such as chronic pain, neuropathic pain, acute pain,
cancer pain, pain caused by theumatoid arthritis, migtaine, visceral pain etc. This list K

should however not be interpreted as exhaustive.

20 Compounds of the invention are usefiil as immunomodulators, especially for autoimmune
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.



Also within the scope of the invention is the use of any of the conpounds
according to the fornula | above, for the manufacture of a nedi canent for
t he treatwenk/oef/sany of the conditions discussed above. PETAEHUSWmbRr
aspect of the invention is a nethod for the treatnent of a subject _
suffering from any of the conditions discussed above, whereby an effective
anount of a conpound according to the fornula | above, is admnistered to
a patient in need of such treatnment. A further aspect of the present
|nvent|on is internedi ates of the general formula Il, Il and 30 1V, . WO
02/ 094784 Pi@PP‘gEbz’/f @mssent@n@rwse in NSPaswaﬁ@st}emipgqnmuw oy dysfunctipy 6N -

Egn ZP§5| PG fvglh){) ?' ? &s 13635%59 grgﬁlg;f 8%?(? 95’33159 ug silia%rr}n\?oﬁve e uzsiengf Bz or
2, 4-di n‘et RepRANY Wbelcd vérsicﬂ{stotf'ﬁ{e c%ﬁ%%ﬁhdsoéf tB@ﬁw@ﬁt‘r“éﬁﬂtdl B&Wtb&ﬂuiﬁs
i nt er medi at es of For mul a X; erern as
descr i bedambimeginigrepphitations sudhcas Iﬁosltmh amllssmn tomo graphy (PET)
5
Compounds of the invention are useful for the treatment of diarrhoea, depression, anxiety
and 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
10 disorders, e.g. constipation, functional gastrointestinal disorders such as Irritable Bowel
Syndrdme and Functional Dyspepsia, Parkinson’s disease and other motor disorders,
traumatic brain injury, stroke, cardioprotection following miocardial infarction, 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.
15 | Compbunds of the invention are uséful as an analgesic agent for use during general
anaesthesia and monitored anaesthesia care. Combinations of ageﬁté with different
- properties are often used to achieve a bélance of effects needed to maintain the anaesthetic
state (eg. amnesia, analgesia, muscle relaxation and sedation). Included in this combination
are inhaled anaesthetics, hypnotics, anxiolytics, neuromuscular bllockers and opioids. |
20 | |
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-rﬁedicament for the treatment of any of the

conditions discussed above.

25 A further aspect of the invention is a method for the treatment of a subject suffering from
any 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 IT, 1T and

30 IV,



10 In a alternative synthetic route, depicted in Schene 4 infra, the steps
b and ¢ of Schene 1 infra, or steps a and b of Schene 3 infra, are
acconpl i swed2iom7s4 " one- pot"” protocol whereby internedi at e€TGEIenss al
formulae Il or IV are not isolated.” Utilizing this protocol, the initial
pal | adi um cat al yzed coupling is perforngd in the sane manner as for 15
reactions according to step b of Schenme 1 (or step of Schene 3). However,
when the reaction is conplete, rather than isolating an internedi ate of
formula Il or IV, the second aryl, bron de and additignal Pbase (sodi um

tert - but oxi de) ded, am:%Lhe t enperature WO 02/Q 7E02/ 00955
9 conditions Wf step.c (Schemss o O~ Schees 3) are gnpl , yi el di ng
products of gé&heral @ nul a Ilr%\gb Ier altepiaii e syptiheti c
route, reactiomstep b in Sche : deN'nfYa, ds performed 5 by reacting
an i nternmedi odpound of the general rmula V O H-N N P wherein
PG is a urethafe protecting group, IHuch as}Boc and CBZ or”'benzyl o
substituted begpzyl protecting group, ssgb’as 2, 4-di net hoxybenzyy, W th

N, N- di i sopropyl -4- bronobenzam de, usingia palladium catal yst, epg.

tri s(di benzyl i deneacetone) 10 di pal | adi uffO) [ Pd2(dba)3], in the presence

bi 5. i phengFiSBE s sl prc AR Phdhts P RS o v rsubstied
conpounds bezytpesictihg bRuplduah b 2,4-@methohlybenzyl

5 A further aspect of the present invention is intermediates of Formula X;

oL,

X
N

/

R

wherein R1 is as described above in relation to Formula I.
10 | |
In a alternative synthetic route, depicted in Scheme 4 infia, the steps b and ¢ of Scheme 1
infra, or steps a and b of Scheme 3 infia, are accomplished in .a ‘;one-pot;’ protocol
“whereby intermediates of general formulae II or IV are not isolated. ' Utilizing this
protocol, the initial palladium catalyzed coupling is performe'd.iﬁ the same manner as for
15 reactions according to step b of Scheme 1 (or step a of Scheme 3). However, when the
reaction is complete, rather than isolating an intermediate of formula IT or IV, the second

aryl bromide and additional base (sodium tert-butoxide) are added, and the temperature



O PG VI which is thereafter deprotected and al kyl ated by neans descri bed
above either reductively is with a conpound of the general fornmula RI-CHO
or directwp,02008i78g a conpound of general fornula R1-CH2- XCTiSeb}/amesi by
conversion of the ketal functionality to a primary amde under standard
conditions via i) hydrolysis of the ketwal to the al dehyde (VI1), followed
by ii) oxidation of the al dehyde to the correspondi ng carboxylic acid
(MI'11), WO 02/094784 PCT/ SE02/ 00955 10 followed by iii) am dation with
amoni um chl oride to the primary amde) to give conpounds of the general
fornul a Icondifiongef étem@@ﬁw $) ednfobrwas 3} erpunpigrad, isldingproduets af d

hydrol ysi g ude, but are 5 not limted to aqueous hydrochloric
acid in t®tr¥ aﬁ?&&&%ﬂﬁ% Y/ 0 NJ-"N/ NNO-~HJ/HOH PNGW pG
Vil 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 chhanbther alkerhdive pyetheicut reaxti@sste@b id Sclivpidy, |vw?ezbﬁb9169erf&'n@d ~N aN

4)Y NOQ 6 6 H NaQCl2, NaH2PO4 OH
5  byreacting an 1ntermed1ate compound of the general formula V

o
P J
o
N
PG \Y

wherein PG is a urethane protecting gréup, such as Boc and CBZ or benzyl or substituted
_ benzyl protecting group, such as 2,4-diniethoxybe’nzyl, with N,N-diisopropyl-4-
bromobenzamide, using a palladium catalyst, e.g. tris(dibenzylideneacetohe)
10 dipalladium(0) [ Pdy(dba)s], 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 VI,
PN
N
A 0
I
0)

N
|

PG Vi
which is thereafter deprotected and alkylated by nieans described above either reductively
15 with a compound of the general formula RI-CHO, or directly, using a compound of
general formula RI-CHz-X, followed by conversion of the ketal functionality to a primary
amide under standard conditions via i) hydrolysis of the ketal to the aldehyde (VII),
followed by ii) oxidation of the aldehyde to the corresponding carboxylic acid (VIII),



t-BuOH, H2O VII PG N VIII PG Suitable conditions for the am dation step
(ii1) include but are' not limted to treatnent with 15 excess ammoni um
chl ori de wo o2lost7pt esence of a coupling agent such as benz@®CmiSEan00953 -

yl oxy-trisphosphoni um hexafl uorophosphate (hereinafter Py-BOP) and 1-

hydr oxybenzotri azol e (HOBT) in the presiénce of an acid scavenger such as
di i sopropyl et hyl ami ne (DI PEA). WO 02/ 094784 PCT/ SE02/ 00955 11 OO )-'NN
N O OH pyBOP, HOBt, DI PEA NH2 NH4CL, DMF VIII PG N PG -Methods of

preparati 5 IVPLES The inpvention will now be described in nore detail
by the fo?%weﬁygm@gﬁ%wﬂmm%c higrife ko e primsry ewidsdtocgivest r ued as

w0 021 08P BRI b Rere RIS 2 ¥ G "o pa CoreCi2: 0C to vt 1

Suitable hydrolysis conditions to be used in the standard hydrolysis Step (1) include, but are

5 not limited to aqueous hydrochloric acid in tetrahydrofuran

0]
/K)I\Q\ N _ l
0 HCI/H o ‘ H
\ w)
PG Vi PG Vil

Suitable conditions for the oxidation step (if) include, but are not limited to stirring at 0°C

in aqueous sodium dihydrogen phosphate and sodium chlorite in the presence of excess 2-

10 methyl-2-butene.

Aﬁ@y B ﬁk@QY

H NaOClZ, NaH,PO, OH
t-BuOH, H,0

Vil N

1 l;l viil
PG

PG

Suitable conditions for the amidation step (iii) include but are not limited to treatment with
15 excess ammonium chloride in the presence of a coupling agent such as benzotriazole-1-

yloxy-trisphosphonium hexafluorophosphate (hereinafter Py-BOP) and 1-

hydroxybenzotriazole (HOBT) in the presence of an acid scavenger such as

diisopropylethylamine (DIPEA).



Br 100%Y Br i N-12 O ~Br' v '"CNb HN\ CNN-C- C. Pd(OAc)?2; BINAP;
(1) - Br boc tent-BuONa; toluene; 6N Pd2(dba)3; xantphos; 80C, 82%

t ert - BUONKO ocob4a1@he; boc reflux, 77% .00 N d 'I N CNPCTSEIZ6Mss CH2Cl 2;
rt NCN 79% (2) N (3) CN boc Fi Internediate 1: :

[ (3- Cyano- phenyl) - pi peri di n-4-yl -am nol :NN-di i sopropyl - benzam de (conpound
3). 5 i. NN-diisopropyl-4-bronobenzam de. To a solution of 4-bronbbenzoyl
chloride (10.Qg) in dry dichloronethane (60nL) at 0C was slowy added

di i sopropyl am n® (19nL; 3.0Ceq). The reaction was stirred overnight under
ni t rogen ag\g‘rually war 2 to roomterrperatur '- sol ution was washed
with two por

magnesi um sul flat e,
by flash chromatogra Tege T N atY

yield of product was o i ned. igH o
_4-(3- Cyano- phenyl ani fio) - pi peri di ne- ﬂ?yﬁ,%sﬁ@&;%ﬂ)ﬁPEAaci dtert- | esté¥H,
(conmpound 1). _NH,CL, DMF_

vin N N

>G VR
P PG

Methods of preparation

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

Exampies, which are not to be construed as limiting the invention.

10 Scheme 1: Synthesis Of Intermediate 1 (Method 1)



To a dry flask containing 4-am no-piperidine-I-carboxylic acid tert-butyl
ester (5.0Qg; 15 1.2eq) and 3-bronobenzonitrile (3.79g; 1.0Ceq) in dry

t ol uene (WOmR)p94m8s added BI NAP (390ng; O0.03eq), pall adi urCaseEdHO®ST 94NT;
0.02eq) and sodiumtert-butoxide (2.8g; 1.4eq). WO 02/094784 PCT/ SE02/ 00955
13 The reaction was heated to 80C and w&s stirred for 24 hours under
nitrogen. The solution was cooled, diluted with ethyl acetate and washed
with two portions water. The organics were dried over anhydrous nmagnhesi um
sulfate, filteped and concentrgted. The residuegwas' purified by flash

chronatography el uti ng rg Ooh anes to 0O ethyl acetate in 5 hexanes.
A col our | essCloi | @ ob 2% ) 4-f(1-car boxylic .
acid tert-butyl i peri dmmﬂ/A yl)-(3- cya < ph - am nol -

di i soprop_yl - benzanld@P(conpound 2). io To a dry flasﬁmbontalnlng am ne
(3.68g) in dry toluene (60nmL) was added aryl brom de (4.86g; 1.4eq),

xant phos (424ng; 0.06eq), Pd2(dba)3 (336ng; 0.03eq) and sodiumtert-

but oxi de (1.64qg; 1.4eq). The reaction was heated to refI ux overni ght under
nitrogen. Aftgra. 20 hhjs the reactlon cool ed, d ged with ethyl

acetate and ed w h or gan drled over
anhydr ous nesi um s [fate ered apd 15 c centrat%i resi due was
purified by sh chrrdanaey BNAP el uti Wi th)loo% es tcBFSO% et hyI

| (3- Cyano- phenyl) - pi pgjocdgg%ll yl -am no NNN- di i sopr o?e (corrpound
3). 20 To a solution of conpound 2 (4. Hc&?g) in dr Yane (60m)
was added trifluoroacetic acid (7.3nm; 10.Ceq) and ction was
stirred at roomtenperature overnight under n| trogen The reaction was
washed with g]s rt| on 2N sodi um hydr oxi de tt@ aqueous was extracted

w th one por it oro hane. The conbi ned iC 5 were dried over
fat iltered and conc nNat due was
B 00 .-¢ eluti W th 500

anhydr ous nmagnesi u
di chl or onet hane. A h TFA; CH,Cly; 1t
. 79%
@ | ﬁj
@ Ny

acetate in hexapes. Agyad JonNy. ft&@énewas obtlai ned (4W
s

purified by fl&sh cF
N
i

boc l-'t

Intermediate 1: [(3-Cyano-phenyl)-piperidin-4-yl-amino]-N, N-diisopropvl-benzamide

(compound 3).

5 1. N,N-diisopropyl-4-bromobenzamide. '
To a solution of 4-bromobenzoyl chloride (10.0g) in dry dichloromethane (60mL) at 0°C
was slowly added diisopropylamine (19mL; 3.0eq). The reaction was stirred overnight
under nitrogen and gradually warmed to room temperature. The solution was washed with
two portions of water and the organics were dried over anhydrous magnesium sulfate,
10 filtered and concentrated. The residue was purified by flash chromatography eluting with

© 15% ethyl acetate. Near quantitative yield of product was obtained.

if. 4-(3-Cyano-phenylamino)-piperidine-1-carboxylic acid tert-butyl ester (compound 1).

To a dry flask containing 4-am1'no-piperidine-1-carboxylic acid tert-butyl ester (5.0g;
15 1.2eq) and 3-bromobenzonitrile (3.79g; 1.0eq) in dry toluene (80mL) was added BINAP
(390mg; 0.03eq), palladium acetate (94mg; 0.02eq) and sodium terz-butoxide (2.8g; 1.4eq).



col orl ess foam was obtained (3.01g; 79% yield). WO 02/094784 PCT/ SE02/ 00955
14 Scheme 2: Synthesis of Internediate 1 (Method 2) NHBr \ + O HNCN b N
6'2 | ~ C\wBro2/oN7Rd2( dba) 3; BI NAP; tert-BuONa; 6N Pd2(dba) BCTSENL/ WIS,

tol uene; 800C, 96%i | (4) tert-BuONa; toluene; reflux, 80%O.i NCN ~ |
aCl ONCN _~QACl (5) N 1) 1,2 dichlorbkethane 2) MeOH, 97%(3) N CH i.
3 -(1-Benzl -piperidin-4-ylam no)-benzonitrile (conpound 4). 5 To a dry .
flask containing dry toluene (20nL) was added 1- be;rzyl - pi peEiBSizn-4-%l ggn n)e
1. 60ni; 0eq),. 3-bronobenzopitrile (1.43g; 1.0eq), BINAP ng; -0.08eq),
(Pd 2(dba) 3 JI'hE 2‘%}8%“ wgs 8%%5 thﬁ?g Copditamstiapd gqs@ﬂ&s@iu&emxdﬂ ngrgeen The olutigme

reaction | Lo ter 3 ./Z hours the reaction
was cool egeﬁ 8?@8{1’2%111\‘/3%?%@& tllllwgg%g{% de\?a%ag%ﬁ@ t\_"’ﬁ/ip . Fltlo\ﬁgtwearera YR ed
through celerd @riedldier filgRNG GRS uHSREER] SlkredAAECRYSFatdN M Qe was'
purified by flash chromatography eluting with 100% hexanes to 30% ethyl acetate in
5 hexanes. A colourless oil was obtained (5.12g; 82% yield).

iii. 4-[(1-carboxylic acid tert-butyl ester-piperidin-4-yl)-(3-cyano-phenyl)-amino]-N.N-

diisopropyl-benzamide (compound 2).

10 Toadry flask containing amine (3.68g) in dry toluene (60mL) was added aryl bromide
(4.86g; 1.4eq), xantphos (424mg; 0.06eq), Pdx(dba); (336mg; 0.03eq) and sodium tert-
butoxide (1.64g; 1.4eq). The reaction was heated to reflux overnight under nitrogen. After .
20 hours the reaction was cooled, diluted with ethyl acetate and washed with one portion -
water. The organics were dried over anhydrous magnesium sulfate, filtered and

15 concentrated. The residue wés purified by flash chromatography eluting with 100%
hexanes to 30% ethyl acetate in he;xanes. A yellow foam was obtained (4.757g; 77%
yield).

-N, N-diisopropyl-benzamide (compound 3).

20
To a solution of compound 2 (4.757g) in dry dichloromethane (60mL) was added
trifluoroacetic acid (7.3mL; 10.0eq) and the reaction was stirred at room temperature
overnight under nitrogen. The reaction was washed'wifh one portion 2N sodium hydroxide
and the aqueous was extracted with one portion dichloromethane. The combined organics’

25 were dried over anhydrous magnesium sulfate, filtered and concentrated. The residue was

. purified by flash chromatography eluting with 50% methanol in dichloromethane. A
colorless foam was obtained (3.01g; 79% yield).



10 magnesium sul fate, filtered and concentrated. The residue was purified
by flash chromat ography eluting with 3% nethanol in dichloronethane. An

or ange sowpDdM20es84 obt ai ned (2.193g;, 96%vyield). ii. PCT/SE02/00955

4-r~| - Benzyl - pi peri di n-4-vl)-(3-cyano- phenyl ) -am no] - NN-di i sopr opyl - benzam
de 15 | conmpound 5). To a dry flask coitaining amne (1.383g) in dry

tol uene (15nL) was added aryl brom de (1.89g; 1.4eq), xantphos (165ny;

0. 06eq), Pd2(dba)3 (131ng 0.03eq) and sodi.umtert- butoxide (639ny;

1. 4eq). The reaction was heated to refl ux overni ght under nitrogen. The WO
02/ 094784 ﬁ@W‘SEOW@@QSSOf !Llyegaﬁmﬁt%h(l\ﬂaﬁwéc?dl ed, diluted with ethyl
acetate and washed with one portion water. The _grganics were separated
then dried overNthydrous magnesi um sul fate, fil
The residue wag! purified by flash chromat ogr gpify

i n dichl oronefhane. An orang am was obt ai ngd (1 889¢; Ny T 5 il
F( 3- Cyano- phe I\ll - pi peradi pr cfm nol - NN-df'i sppr opyl - henza—|+i\ npound
3). To a solut on ind i chl or at 0C

was added g@?‘)& gﬁi%ﬁ&?’%é@% 860! ; X 1. 15eq) . Pt 2R7PRAS: was
stirred 1 nut es telperrs 8096, Wb ed to r r at ur defisiPNas deleenet o 70C.
After 90 nitfates the sol ution was cool e n@ ncent r'&fled 80%he resi due
was di ssolved in nethanol (60m.) and heated to 70C. After 1 hour the

sol ution was cool gd and concentrated. The residue was purified by flash

chr omat ogr aphy t| ng WI th 10%to 40% nethanol in dichl oronethane. A pale
yel | ow solid N 189 97% vyi el d) . iScd’)eme 3: Synthesis of
|\

Exanple 1: O NJ\@\
cl O /k N’ : “CN

- Aol
®) °N 1) 1,2 dichioroethane 3
2) MeOH, 97% (,) N

c H

i. 3-(1-Benzyl-piperidin-4-ylamino)-benzonitrile (compound 4).

5 Toa dry flask containing dry toluene (20mL) was added 1-benzyl-piperidin-4-ylamine
(1.60mL; 1.0eq), 3-bromobenzonitrile (1.43g; 1.0eq), BINAP (392mg; 0.08eq), Pd,(dba)s
(288mg; 0.04eq) and sodium tert-butoxide (1.06g; 1.4eq). AThe reaction was heatedto 80°C
under nitrogen. After 3 2 hours the reaction was cooled, diluted with ethyl acetate, washed
with water and filtered through celite. The organics were separated, dried over anhydrous

10 magnesium sulfate, filtered and concentrated. The residue was purified by flash ‘
chromatography eluting with 3% methanol in dichloromethane. An orange solid was

thained (2.193g; 96% yield).

ii. 4-[(1-Benzyl-piperidin-4-yl)-(3-cyano-phenyl)-amino]-N,N-diisopropyl-benzamide

15 (compound 5).
To a dry flask containing amine (1.383g) in dry toluene (15mL) was added aryl bromide '
(1.89g; 1.4eq), xantphos (165mg; 0.06eq), Pd;(dba)s (13 Img; 0.03eq) and sodium fert-

butoxide (639mg; 1.4eq). The reaction was heated to reflux overnight under nitrogén. The




I~1 ~NHYBBr CNb Nr r Pd(OAc)2; BINAP;, tert-BuONa; (6) 6 Pd2(dba)s3;
xant phos; tert-BuoNa; / toluene; 80C, 69% N toluene; reflux, 88% O )-"N
N oa N ~ V0O oblo@IN8sNHS KOH;, tert-butoxide; (5) 30. 6 N rePCESEISHNEN

Exanpl e | WO 02/094784 PCT/ SE02/ 00955 16 |A: :

4- (1- Benzyl - pi peri di n-. 4-yl am no) - NN- dilissopr opy!l - benzam de (conpound 6) To
a dry flask containing anmne (3.01.;1.2eq) in dry toluene (45nL) was added
aryl bromde (3.49g; 1.Ceq), BINAP (230ng; 0.03eq), Pd(OAc)2 (55ny;

0. 02eq) an(ii sodium 5 tert-butoxide (1.65g; 1.4eq). The reaction was heated
to 80C ant®lwionwascogledy diluged With atiwl agetate anwashediveth ane nesipnswatiie Thl ut i on

I i d wi. t.h hyl .. Ih i d with
bort i ons ERNEs Sl bRflal it il o ACRShys SOERE SRR st SRR
sul fate, donkéRFeH. AN rGRACHHs g}ﬁﬁﬁéd by B8sH &ﬁb&u@)@é@ﬁy Biih g et 3y nidisb

chronat ography eluting with 5% nethanol in dich onet hane. The residue was
boi | ed i nnXichdtroydetimoet 4 eranghasusaerizained (B3390 80%diddd t he bei ge solid
was collected by filtration. A beige solid was obtai ned (3.326g; 69%
yi el d)>.

iii. [(3-Cyano-phenyl)-piperidin-4-yl-amino]-N,N-diisopropyl-benzamide (compound 3),

To a solution of N-benzyl (3.429g) in dry dichloroethane (60mL) at 0°C was added 1-
chloroethyi chloroformate (860ul; 1.15eq). The reactioﬂ was stirred 15 minutes at 0°C,

10 warmed to room temperature then heated to 70°C. After 90 minutes the solution was
cooled then concentrated. The residue was dissolved in methanol (60mL) and heated o

- 70°C. After 1 hour the solution was cooled and concentrated. The residue was purified by
flash chromatography eluting with 10% to 40% methanol in dichloromethane. A pale
yellow solid was obtained (2.718g; 97% yield). |
15

Scherﬁe 3: Synthesis of Example 1:

0O
NH, /L J\@\ ‘
.7 0 N -
O, e, S M O
\ a AN Br ~ B"YCN b
Pd(OAc),; BINAP; tert-BuONa; ©) Pd,(dba),; xantphos; fert-BuoNa;
toluene; 80°C, 69%. Nl toluene; reflux, 88%

0]
O /L
/L ‘ : N/U\©\
N ' 0
)\/U\@ /©\ ’ /K N
N CN. ¢ NH,

(5) (‘j KOH; tert-butoxide; .
reflux, 94% o N ‘

N
©/,' ©/’ Example 1




| B: 4-f (1-Benzyl-piperidin-4-yl)-(3-cyan-phenyl)-am nol -
N-di i sopropyl -benzam de (conpound 5). is To a dry flask containing am ne
(1.50g; IwOmgpogsd 3-bronmobenzonitrile (973ny; 1.4eq) in PAMSENLOGENE
(25m.) was added xant phos (176ng; 0.08eq), Pd2(dba)3 (140ng; 0.04eq) and
sodiumtert-buto' xide (513ng; 1.4eq). THe reaction was heated to 110C and
stirred overnight under nitrogen. After 22 hours the solution was cool ed,
diluted with ethyl acetate washed with water and was filtered through
celite. The qrg . N dri 20 over anhydrous magnesi um
Sulfate X ", ¢ ‘ 2 ) 3 CRAANICE \
chromat ogr aphy el uti ng W t h 2%to 4% nmet hanol in di chI ororret hane An orange
foam was obtained (1.659; 88%yield). | C
3-((1- Benmla—day sk @bﬂmﬂmgla)mﬁé@obmﬁmreqpmlcﬁ@waéﬂaxhslﬂn?wb hdddiapgl benzam d
e 25 (Exanp &2 To a solution of nitrile (1) (1.65g) in test-Dbutanol
(45m) wabrcmd@ g Aoy BINAT @R0ae; 0. QM&@(OACE@(@)SmgTQ 02¢pacd satiumas

oled, diluted with

G e of onle RAHEXER R GEEHelFR 1 BREORORE PEFeQR K C thgﬁG@M%@lglthrms 30
i chl or ongoaes R M BN SABAAT s MR HAELE I L PREBT TR O s ver e

dried overeaatiftystaowashed grgsiwopostibsater ahultﬁee@ggm@mere%fe@%w zdrouéf he
resi due was purified by flash chromatography eluting with 5% nmethanol in

di chl or onBwgagsEIm Aulfde. dilteedd ang cooeantrated. Bmﬁ@snded“(aap@@ﬁgi bofAsshyi el d). The
t | d t 0 d dt
bt ai n-a FORDEEHEREY SEhogil B mi R I Eotme b ol T 5ne Wos b@lemuns
added., Af L dee DR ihd HSpSHIRRGRR BBl t}&%%g%hakﬁqgaﬁ&tmmnu@&m hi gh

vacuum Scheme 4: 'Alternative synthesis -of

N, N- di i sopeigpydliddwi ¢iBained @ninsiae69% )yidid): ( phenyl nmet hyl ) - 4- pi peri di nyl ]
am no] benzam de. BraCN 0 NH2 Pd2(/dbal 13, Bl NAP N

1B: 4-[( 1-Benzvl-piperidin—4-vl)-( 3-cyano-phenyl)-amino] -MN—diisoprop?l-benzamide
(compound 3). |

15 To adry flask containing amine (1. SOg, 1. Oeq) and 3-bromobenzonitrile (973mg; 1.4eq) in
dry toluene (25mL) was added xantphos (176mg; 0.08eq), Pdy(dba); (140mg; 0.04eq) and
sodium tert-butoxide (513h1g; 1.4eq). The reaction was heated to 110°C and stirred
overnight under nitrogen. After 22 hours the solution was cooled, diluted with ethyi acetate
washed with water and was filtered through celite. The organics were separated then dried

20 over anhydrous magnesium sulfate, filtered and concentrated. The residue was purified by

flash chromatography eluting with 2% to 4% methanol in dichloromethane. An orange

foam was obtained (1.65g; 88% yield).

25 (Example 1).

To a solution of nitrile (1) (1.65g) in fert-butanol (45mL) was added potassium hydroxide
(468mg; 2.5eq). The reaction was heated to reflux. After 1 hour the solution was cooled,
diluted with dichloromethane and washed with one portion water. The aqueous layer was

30 mneutralized with 2N hydrochoric acid and extracted with one portion dichloromethare. The



\' I '\ i NaOBu, toluene, 800OCNCN N2. PhJ iPr2NNO 5 Br Ph 10
NaQt Bu, toluene, 1100C, 76% To a solution of 1.07g of 3-bronobenzonitrile
(5.88 mMmuowp.oziopw786 m dry tol uene was added 1.2 nlL of 4- zeirrseedbdoshzyl

pi peridine (5.89 muol), 293 ng racem c. BINAP (0.47 mol), 215 ng

tris(di benzylideneacetone)dipalladi un{0)7 (0.23 mmol) and 790 ng sodi um
tert but oxide (8.23 mmol ). The reaction was heated at 80 C under a
"nitrogen atnosphere 15 for 4 hours. The reaction was cooled to room

tenperature and.2.34 g of N, N-diisopropyl- 4-brombenzam de (8.24 mmol)
and 790 ntP8 mg‘é)ﬂ’igﬁﬂﬁcg gpre ‘iﬂﬂdd%é’ieﬁlénb(yér% mAgHes usHdate filgraed t he reaction

neated ¢ CoBREked ML SEi g IR SR BRI E0 D B B S Wtk o
(30 m) \AﬁﬁdlclﬂdﬂfﬁibthaanA%bQ%'ellbﬁ/%ﬂﬁ e lobtaghednd, 609@@4%1%;&)9% fafeAYEr was
separated, dried (MySO4) filtered and concentrated.” The residue was
purified bys NSasrkdedmgﬁmlt(dQnﬂ,plmd dighlarometh296 wehi arhiled tootethinanisonagensiusanol
rising to A) rret ha hl or onet hane. The residue was_ repurified by

{1 ash hr SRR IEBI HET iR oy (OB ambk o0 Bod: AP hbeedhe SeoeRTal Wtan’ WO

02/ 094784,k é@ﬁg@é@&%@ ;ég%}ggﬁlggsbukpam (2.20g, 4.45 mmol; 76% . The

mat eri al was found to ur y "HPLC (LUNA 30-80% acetonltrl le).

(400MHz, CDC13) 8H, 1.37 (br s, 12H, CH3) ; 1..45-1.55 (m 2H, CH2) ; 1.91
(d, J=13Hz, 2H, CH2) ; 2.12 (t, J=12Hz, 2H, NCH2) ; 2.97 (d, J=12Hz, 2H,
NCH2) : 3Se1em@4 Alermtiversgnthiesis of Cbsn;(obmd§ - dnmp)ropym-mse 84 (m 1 H,

T 9;) Si-lz? ‘8’132-“0 ﬁlﬂ%ﬂﬂ (%hwl ggﬂ)(zh}p; dl%ﬁ]wlngmenzam“ﬁr' . 7.10 (d,

1.

' Br ~CN Q
NH, )\
Pd,(dba),, BINAP N Q
NaOtBu, toluene, 80°C /K N CN

N >
O

L Q)
o iPrZNJ\©\ N7 (5)
, Br Ph/l

‘NaOBu, toluene, 110°C, 76%

10
To a solution of 1.07g of 3-bromobenzonitrile (5.88 mmol).in 15 ml dry toluene was added
1.2 mL of 4-amino-N-benzyl piperidine (5.89 mmol), 293 mg racemic BINAP (0.47
mmol), 215 mg tr1s(dlbenzyhdeneacetone)dlpalladlum(O) (0.23 mmol) and 790 mg sodlum .
tert butoxide (8.23 mmol). The reaction was heated at 80 °C under a nitrogen atmosphere

15 for 4 hours. The reaction Waé cooled to room temperature and 2.34 g of N, N-diisopropyl-
4-bromobenzamide (8.24 mmol) and 790 mg of sodium tert butoxide (8.23 rnrriol) were
added and the reéction heated to reflux. After 20 hours the solution was cooled to room
temperature and the reaction diluted with ethyl acetate (50 ml) and water (30 ml) was
added, filtered through celite and then the organic layer was separated, dried (MgSO4),

20 filtered and concentrated. The residue was purified by flash chromato graphy, eluting 2%
dichloromethane in methanol rising to 5% methanol in dichloromethane. The residue was

repurified by flash chromatography, eluting 10% hexanes 90% ethyl acetate to yield an



Schenme 5: Alternative synthesis Via Internediate 10 NH2 O Br Cf)- OOOa
HN~( % NBr Pd(QAc)2, BINAP, Oj NaGQBu, toluene N (7) Pd2(dba)3,

xant phos, whiaow®us4 | tol uene, 110C OO )IN i N1 OI i NPCO/SE0AHMSOC] NaH
POHCI, H0, THE 2 z a N N t-BuOH, H2O, I~ (8) (99 ON"-NONO _ _ e
N O OH pyBOP, HOBt, DIPEA NH2 N NH4Cl,18DMF N (10) Exanple 1 10
Internediate 7: (1 -Benzyl-piperidin-4-yl1l) (3-[1

3l di oxol an- 2- yI phenyl)-am ne To a dry flask containi ng

2.3 STERREnl b AR NELT D) G S (1,22t kel 81 Ve
tert-but 0@1%%‘6@&%98&8&%15@ SE02/ 00955
(400MHz, CDCl) Sﬁ, 1.37 (br s, 12H, CHs) ; 1.45-1.55 (m, 2H, CHy) ; 1.91 (d, J=13Hz,
© 2H, CHy) ; 2.12 (t, J=12Hz, 2H, NCHz) ; 2.97 (d, J=12Hz, 2H, NCHz) ;3.51 (s., 2H,
5 NCH:Ar); 3.75 (br s, 2H, NCH) ; 3.77-3.84 (m, 1H, NCH) ; 6.82-6.84 (m, 1H, Ar-H) ;
6.93-6.96 (m, 3H, Ar-H); 7.10 (d, J=7.5Hz, 1H, Ar-H) ; 7.22-7.36 (m, 8H, Ar-H).

Scheme 5: Alternative synthesis Via Intermediate 10

NH o
A X
N , 2 . J k@
Pd(OAc),, BINAP,
NaO'Bu, toluene : Pd (dba)a, xantphos, NaOfBu

| , ©) " toluene, 110°C
A |
/ik@\NQ\ro )\J\Q\ @Y

o\) c d
N N . t-BuOH, H,0, )\/

o ’ | ©) ’
gqel ISU o @Y

e

N
O OH pyBOP, HOB, DIPEA
\ -

NH,Cl, DMF N

©) (10) ' ©/' Example 1

10 Intermediate 7: (1-Benzyl-piperidin-4-yD-(3-[1.3]dioxolan-2-yl-phenyl)-amine.

To a dry flask containing 2-(3-bromophenyl)-1,3-dioxaolane (1.0eq) and amine, (1.2eq) in
dry toluene is added BINAP (0.03eq), palladium acetate (0.02eq) and sodium fert-butoxide



19 (1.4eq). The reaction is heated to 80C under nitrogen. After 2 hours the
solution is cooled, diluted with ethyl acetate and washed with one portion
wat er. ThwoorgsdtBLs are dried over anhydrous nagnesi um s®ICTsEe2/00053 t er ed
and concentrated. The residue is purified by flash chromatography, eluting
wi th a nmethanol in dichloronmethane gradi9ent. 5 Internedi ate 8:

[ (1-Benzyl - pi peridin-4-yl)-(3-[1 31di oxol an-2-y1-phenyl -am nol - NN-

di i sopropyl -benzam de. To a dry flask containing amine 7 in dry toluene

(about 6n per millinple of 7) isjadded aryl bromde (1.4eq), xantphos
(0. 06eq), (1ng¢az-dlii§)rsac@en@%w}e $0se andennisegenpHfigx? beurs the splution)is cothed,

[ I d 110C und it. . Af 24.h .
Corut i on UTCERR SR ot el Rete s = hootn Soueh P aciie AN A por i on

vat er . ThenhQuams nfgndien sirke RIRYE! a@%@é&i&%ﬂﬁ@?&idﬁ@ii@ﬁﬁh@g fidsht er ed
and concentrated. The residue is purified by flash chromatography, eluting
w t h a netbtremetographyli eltning wite & hastiengl iadligiidronikank ptwlisnedi at e 9:

[ (1- Benzyl - pi peridin-4-yl)-(3-fornyl -phenyl)-am no] - NN-di i sopropyl -

benzanmi de. To a solution of acetal 8 in tetrahydrofuran is added 2N HC

sol ution . \f-1.e hour,s Aat..r rat.ure, di.chl or hane is
added an rgﬁg)ate 86‘ 1= er}z l-piperidin-4- - (?1 qgin-g-?{;-ggggglg—ggpmgi-:&:&- sodi um

bi car bonagigos@pyl-b&amidte organic layer is renmoved and the 20 aqueous | ayer
extracted wth two portions of dichloronethane. The conbi ned organic
extracts & e dor flest coMypBI4g amiriel 1 imrdeyl todueohe € ookt Gl afes chillimble b7 yieatdude i s
purified r omat o elutin

by, f1 h i th hanol i
i chi o orfSPHARBI: dlPB DA oA b (0.03e6) and sodta fer-utoxide

3-[ (1- Bengd.-pimeri.di:n- 4- vl ) -4+ cio car bappyh.- | )-am nol. 25
benz oi“g 2@ idg @F%%éé%g pﬁ £ Pc{)érall Qegftég?% eiglg‘%? B%kof%%egﬁg i al’ll) Oﬁ{e?ﬁ{%%? %ﬁ 8?&*‘811 added
2- met hy| -3 cbele@niluletiOyi@eethyl aRthtd 41 vwathed Wl dns ﬁ@ﬁﬁ)!necdat&wﬁ&r,gﬁni%@ bt i on of
sodi um di hydrogen phosphate (9eq) and sodiumchlorite (9eq) in water.is
added andirtdeoveramdtyidomsingagoesinmelfator filg@edrimlicamsenttat@iCThe Tasalue éy purifisdanol

is removed an he reaction m xtuyre is_extrac five times wth
eby' ﬁasﬂ chromatography, elurgng vxylth a methanol in d}c%?oromet%ane graaient.

15 Intermediate 9: [(1-Benzyl-piperidin-4-y1)-( 3-fonnyl—phenvl)-amino]-N,N-diisopropyl-

benzamide.

To a solution of acetal § 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
20 aqueous layer extracted with two portions of dichloromethane. The combined organic

extracts are dried (MgSO,), filtered and concentrated and the residue is purified by flash

chromatography, eluting with a methanol in dichloromethane gradient.

Intermediate 10: 3-[(1-Benzvl-pi

25 benzoic acid.
To a solution of aldehyde 9 (1.0eq) in fert-butanol is added 2-methyl-2-butene (10.0eq)
and the solution is cooled to OSC. A solﬁﬁon of sodium dihydrogen phosphate (9eq) %md
sodium chlorite (9eq) in water is added and the reaction is stirred for 30 minutes at 0°C.
The tert-butanol is rémoved and the reaction mixture is extracted five times with A

30 dichloromethane. The combined organic extracts are dried (MgSQ,), filtered and



30 dichl oronmet hane. The conbi ned organic extracts are dried (MJSO4),
filtered and WD 02/ 094784 PCT/ SE02/ 00955 20 concentrated and the residue
is purifiwoobyifBash chromat ography, eluting with a PCT/SE02/00955

met hanol / di chl or omet hane gradi ent. Exanple 1:

3-[(1-Benzyl - pi peridin-4-yl)-(4- diisop2®pyl car banoyl - phenyl ) -am no] -
benzam de (alternative synthesis). To a solution of acid 10 (1.Ceq) in DW
i s added pyBOP (1. 5eq); HOBt (1.5eq), diisopropylethylamne (4.Ceq) and
ammoni um chl orj de ( ). After 16-24 hours at room_tenperature the
reaction F%“%Bﬁ@%@nf‘?‘g&ﬁaw%és pudfier by flashiheerpatoeaphy clitimg Witlcet ate and s

washed V\A{Hgﬂ_%ggl/& %ﬂo%sm %leer{t and one portion of saturated sodium

bi car bonat e Ion organl c layer is dried (MgS™), filtered and
concentrated and the residue is purified by flash chromatography, eluting
a nmethanol in dichloronethane gradient. Additional exanples were

synt hesi zBdamplg 1t He[(§Srvardlpiperotieduylp¢4-dbisepropg darbad oyl pheay]@earrﬁl&iJUCt ive
am nation, of in e{ dlate3 QO INNaBH(QAc)3, - THF* \N CN N\ I / \ |
R1- CHC?(aP?Péﬁ%‘%)a Tl sYRI6H: enp. N (3) H To a solution of the amne,

ai denyde’ (1S PBRUALPY BT bITR Ped: SfhPYRBRRE S BRATEEE (17T 6
eq.) . Thedidpteatdthiming (50bd) 2 adtm& QR heFe ﬁ@é(%r A PB4 olistat RABN
atmosphere for an extended period of tine (6- ours) to ensure conplete

react i on. temperatersdhe wsactinngs oreengatehehs uals;dae nsenﬁsstoitwedan sthyh aiataﬂie avatik- up

procedure a%h? ﬁjtandard urification. The anount of THF or
di chl or oe¥A EOPOXIRRS; of (WateqAng P86 ROTHOR OF SABTHAM ﬁ’?&l%b%%@e’ﬂatF n/ 30 ny

IS pref erffittion. The organic layer is dried (MgSQy,), filtered and concentrated and the residue is
- purified by flash chromatography, eluting a methanol in dichloromethane gradient.

Additional examples were synthesized via the general procedures described below.

15 A. Reductive amination of intermediate 3:
0]

CN R1-CHO (aldehyde)

[‘j Room temp.
N N
H ‘ -

T o a solution of the amine, 1, in dry tetrahydrofuran (THF) or 1,2-dichloroethane is added

3)

the aldehyde (1-1.5 eq.), followed by sodium triacetoxy borohydride (1-1.6 eq.). The

20  reaction is 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 1,2-
dichloroethane is not crucial. An amount corresponding to aboﬁt 1mL/30 mg is preferred.

Procedure 2A in the synthesis of Example 2 below is typical.



Procedure 2A in the synthesis of Exanple 2 belowis typical. WO 02/ 094784
PCT/ SE02/ 00955 21 B. Hydrolysis of the internediate cyano conpound: O O
XNCN |/ \wD okro9478H2 N KOH, tent-BuOH O N reflux N Rl RPCTGSEa2/@obuti on of
the cyano internediate in tert-butanol, is added ground potassium5
hydroxide (KOH) (2.5 eq.) and the resul2ling m xture is heated to reflux for
about two hours. The m xture was then cooled to roomtenperature and
subjected to a standard work-up procedure and a standard purification.” The
anount of tert-butanol is not crucial. An amount corresponding to about
1m./30 ng is preferred. Procedure 2B.in the synthesis of.Exanple 2 belowis
typical . i ple 2 N\ /L J\ a~-CN NaBH(QAch: THN\ CN /1\'/ NH
(3) 94% APH%PE? 7 °f%8e 3“%6‘?"64“?‘*8&3’6‘?" SO 4750m) in dry

tetrahydrof yran j{ 15nL) was added 2-pyridi ne |15 garboxal dehyde (144L;

1. 3eq) and cet oxybgrohydri de (34 ;
‘ turerni ght under ni'frog
N CN

stirred at ro t
KOH, tert-BuOH __

N reflux

s

Rl - R
To a solution of the cyano intermediate in tert-butanol, is added ground potassium
5 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 standard purification. The amount of tert-butanol is not crucial. -

An amount corresponding to about 1mL/30 mg is preferred.

Procedure 2B in the synthesis of Example 2 below is typical.
10
Example 2:

A 4
g MsgeoVel
/NK /@\ NaBH(OAC)q:OTHF: rty,. /l\ N CN
N CN ENj)‘\H '
. l/
(3)
H .

To a solution of amine 3 (472mg) in dry tetrahydrofuran (15mL) was added 2-pyridine

15 carboxaldehyde (144uL; 1.3eq) and sodium triacetoxyborohydride (347mg; 1.4eq). The
reaction was stirred at room temperature overnight under nitrogen. The solution was
diluted with dichloromethane and washed with saturated sodium bicarbonate. The aqueous

was extracted with one portion dichloromethane and the combined organics were dried



diluted with dichl oronmet hane and washed with saturated sodi um bi carbonat e.
The aqueous was extracted with one portion dichloronmethane and the

conbi ned wogand4rs4 were dried WO 02/ 094784 PCT/ SE02/ 00955 PR2/SBEVE0098hydr ous
magnesi um sul fate, filtered and concentrated. The residue was purified by
flash chromat ography eluting wth 10% &t hanol i n dichl oronmethane. A

colorl ess foam was obtained (542ng; 94%vyield). OO YlaNlaCNI NI O
KOH, tent-BUGH NHZ reflux N N N (7) N Exanple 2 5 To a sol ution of
nitrile 7 (542 in tert-butapol (15nL) was added crushed potassium

hydr oxi deovéem iroys magnesiyysulfae, uf sr&fiuaaﬁcwmﬁ%ta@ £1etr981ﬂmwm@unﬁeﬂéw 90

porti on di i SRt ARprEnERE AR 00 R PR S RS BPehl or o
aci d and &% b@eined (M2}, 99% ﬁ@lrdgl on d| chl oronmet hane. The conbi ned organics
were dried quverganhydrous negnesi um sul fate, 10 filtered and concentrated.

The residue was||purified by flash chronatography e ut| ng wwth 10% net hanol
in dichlor Nha css f oam was obt arnheg; O, 794 | eld). The
materi al was dij ss [ m xture of ether andldic one} phen 1IN
HC in ether . CeQ) @h’sm?qéd_h r 1”hour t eNans 6N was

concentrat ed and the lid dried vacuum 15 | ti onNH Exanpl es
are prepared anal ogoysly] Anal ytical ela for synt hetic les i ¢ shown
in Table 1, bel ow Q27094784 PCT/ SE02/ 00955 23 N
Ny , - Ny~
' _ (7) | . Example 2

5 To a solution of nitrile 7 (542mg) in fert-butanol (15mL) was added crushed potassium
hydroxide (153mg; 2.5eq) and the reaction was heated to reflux. After 90 minutes the
solution was cooled, diluted with water and éxtracted with one pdrtion dichloromethane.
The aqueous was ﬁeutralized with 2N hydrochloric acid and extracted with one portion
dichloromethane. The combined organics were dried over anhydrous magnesium sulfate,

10 filtered and concentrated. The residue was purified by flash chromatography eluting with
10% methanol in dichloromethane. A colorless foam was obtained (420mg; 75% yield).
The material was dissolved in a mixture of ether and dichlbromefhane, then 1N HCl in
ether (2.5mL; 3.0eq) was added. After I hour the suspension was concentrated and the
solid dried under high vacuum. |

15
Additional Examﬁles are prepared analogously. Analytical data'for synthetic Examples is

shown in Table 1, below.



Table 1: Anal yti cal
(400MHz, CD30D) 3-[(1-Benzyl -
pi peri di rwo-0gi0y4784- CH2) ;
di i sopropyl - J=13Hz, 2H, NCH2) ;

data for synthetic
1.36 (br

3.53 (

2.28 (d, J=14Hz,

Exanpl es.
s, 12H, CH3)
2H, CH2) ;
d, J=12Hz, 2H,

1.67-1.77 (m 2H,
3. POT(SEN2/40955
car banoyl

Ex: # R1 Nane" NMR dat a,

- phenyl ) - -

NCH2) ; 3.86 (br s, 2H, NCH) ; 4.31 (s,22H, anino]-benzani de NCH2Ar) ;
4.39-4.46 (m 1H, NCH) 6 82 (d, J=8.5Hz, 2H, Ar-H) ; 7.20-7.22 (m 1H,
Ar- H ; 7.26 (d, J=9. 2H, Ax-H); 7.44-7.55 (m 6H Ar-H) ; 7.57 (s,
1H, Ar- 7.175 2 3-[(4-Diisopropyl- 1.31 (br s,
12H, CHs)Tb‘f lszﬁ\é%ﬁw&ﬂela%?orsmﬁeﬁ%%a yI - pLényI) (1Io cna)z/) . 2. 27((d,
J=13Hz, 2H, CH2) ; 3. 39 3.47 \ pyrldin 2-ylmethyl - (m 2H, NCH2) ; 3.62
d, J=1.r24 ML L f CII ™0 335 - ’“IM';
S R e o Ramag 2 e s NOIR Ghga NI GOt (o
J=9. 5Hz, 2& At-H) ; 7 2¢-37[(12@e(my1 3H, Ar -] 1696 (br 57 18, GHa) ; U6BH27 (il HH, Ar - ;
7.58 (s,] 1 Ar-H) ;7. 6ipkridi-gml)-(4H, Ar|-ai),) ; 2.28 (@51 alHz, ziF&H@Ha 2944,
Ar-H) ; |8.10-8. H,| dfikoprbhyl- 8. 72 (d,J—ﬂﬁ@ Srizncih; 348 (d=1¥0,0:4¢ 094784
PCT/ SE02/009“5 2 e Jeal(bﬁﬁfa h@@i)h A"a}JJ ) CﬁkG E%Hf Ellrc h‘%i‘ﬁtk
Exanpl eq. EX. ane IVF %ﬁo]b §
(br s, J2H cm) 1 62- J Ccar tajnggg FEEFAY (d,
J=14HZ, |2H, QH2) ; 3.23
< H) ; 7.26 (d, J=9. 5Hz 2H Ar—H) 744 7.55
(m, 6H, Ar-H) ; 7.57 (s, 1H, Ar-H) ; 7.75 (d,
J=8.5Hz, 1H, Ar-H)
) 3-[(4-Diisopropyl- 1.31 (br's, 12H, CHs) ; 1.82 (g, J=12Hz, 2H,
carbamoyl-phenyl)~(1- | CHy) ; 2.27 (d, J=13Hz, 2H, CH,) ; 3.39-3.47
XYy | pyridin-2-ylmethyl- (m, 2H, NCH,) ; 3.62 (d, J=12Hz, 2H, NCH))
N‘ piperidin-4-yl)- ; 3.85 (brs, 2H, NCH) ; 4.46 (t, J=12Hz, 1H.
2 | amino]-benzamide NCH) ; 4.55 (s, 2H, NCH,A1) ; 6.81 (4,
‘ J=9.5Hz, 2H, Ar-H) ; 7.22-7.26 (m, 3H, Ar-
H); 7.51 (t, J=8Hz, 1H, Ar-H) ; 7.58 (s, 1H,
Ar-H) ; 7.63-7.67 (m, 1H, Ar-H) ; 7.75 (d,
J=8.5Hz, 2H, Ar-H) ; 8.10-8.15 (m, 1H, Ar-
H) ; 8.72 (d, J=5.5Hz, 1H, Ar-H)




t hi ophen-2-yl net hyl - J=12Hz, 2H, NCH2) ; 3.54 (d, J=12Hz, 2H,
pi peridin-4-yl)- NCH2) ; 3.81 (br s, 2H, NCH) ; 4.34-4.40 (m
am no] - bewpanioggs4H, NCH) ; 4.51 (s, 2H, NCH2Ar) ; 6.79 (@CTHER/@BEy 2H,
Ar-H ; 7.09-7.11 (m 1H, Ar- H) ; 7.15-7.22 (m 3H, Ar-H) ; 7.29 (d,
J=2.5Hz, 1H, Ar-H) ; 7.45-7.49 (m 1H, 24r- H) ; 7.54 (s, | H Ar-H ; 7.59
(d, J=SHz, I H Ar-H ; 7.71 (d, J=7.5Hz, 1H, Ar-H) 4 3-[(4-Diisopropyl -
1.31 (br s, 12H, CH3) ; 1.71-1.74 (mA 2H, N carbanoyl - phenyl)-(1- CH2) ;
2.29 (d, J=14Hz, 2H, CH2) ; 3.37 (d, thiazol-2-yl- met hyl - J=12Hz, 2H,
NCH2) ; 3Tabde { fconginuet)y Anzhrtlcalslata foe syrdheticdExAmplesNCR2) ; 3.79 (br s, 2H,
NCH) ; 4.36-4.42 (m am no]-benzam de 1H, NCH) ; 4.69 (s, 2H, NCH2Ar) ;
6.80 (d 'L1’)HZ 25 ”Arl-l\ Sy A -y A o I & R Aro H) 7 _4A5.7 49 (m 1H
Ar - H) ;‘Exs‘ﬁ 114‘Af-4) o 7.Nomed, © )= 7 SHz, NMR data Kj00MIF, ¢B,Q)

J=3.5Hz} Ar- , 3 Dﬁso’pr . 134*(13}91251 @H)(‘id?l'ﬁ H{QHY' 131
(br s, tL2I3L EHS ;L 61- c anﬁcﬁ‘&l pr D@ 2,22|9Q§']¥i % 6] (d,
J=14kz,| 21 20 {ohn__ )ﬁ%i 1 %N %P, o ,
3.50 (df J:13Hz lpEr fop! D )é F‘g% 2Hs 4" b
(s, 2H,| ani 10]-bg i dePR Klgélz n§7 3fef-44(m,
J=8.5Hz} 2H, | Ar-H) ; 7. 1p3Rnos- t‘ a"% Ar 4. (5, 247 A@H67 TCREN B
7.52-7.b4 (m 2H Ar-H|; 7.63-7.68 (m b S/HZ,H)I @@[k@ﬂh(gmmobyl-
1.31 (b} s, f2H, CH3) ; [.61-1.72 (m 2H, | Heat.baidy (mskenyt); (29 (CH2) |
2.27 (d! J=1UHz, 2H, CH2) ; 3.24 (t, J=2.5Hz, 1H, Ar-H) ; 7.45-7.49 (m, 1H, Ar-

. H) ; 7.54 (s, 1H, Ar-H) ; 7.59 (d, J=5Hz, 1H,
Ar-H); 7.71 (4, J=7.5Hz, 1H, Ar-H)

3-[(4-Diisopropyl- 1.31 (brs, 12H, CH,) ; 1.71-1.74 (m, 2H,
4 carbamoyl-phenyl)-(1- | CH,) ; 2.29 (d, J=14Hz, 2H, CH,) ; 3.37 (d,
YN thiazol-2-yl-methyl- | J=12Hz, 2H, NCH,) ; 3.69 (d, ]=12Hz, 2H,
. \/> piperidin-4-yl)- NCH,) ; 3.79 (br s, 2H, NCH) ; 4.36-4.42 (m,
amino}-benzamide 1H, NCH) ; 4.69 (s, 2H, NCH,Ar) ; 6.80 (d,
J=12Hz, 2H, Ar-H) ; 7.16-7.22 (m, 3H, Ar-H)
; 7.45-7.49 (m, 1H, Ar-H) ; 7.54 (s, 1H, Ar-H)
;770 (d, I=7.5Hz, 1H, Ar-H) ; 7.74 (d,
J=3.5Hz, 1H, Ar-H) ; 7.91 (4, J=3.5Hz, 1H,
Ar-H)
5 3-[(4-Diisopropyl- 1.31 (brs, 12H, CH;3) ; 1.61-1.71 (m, 2H,
_ carbamoyl-phenyl)-(1- | CH,) ; 2.26 (d, J=14Hz, 2H, CH,) ; 3.20 (,
~a thiophen-3-ylmethyl- | J=12Hz, 2H, NCH,) ; 3.50 (d, ]=13Hz, 2H,
/| piperidin-4-y1)- NCHS,) ; 3.77 (br s, 2H, NCH) ; 4.29 (s, 2H,
amino]-benzamide NCH,Ar) ; 4.30-4.38 (m, 1H, NCH) ; 6.79 (d,
J=8.5Hz, 2H, Ar-H) ; 7.12-7.21 (m, 4H, Az-
H); 7.43-7.47 (m, 1H, Ar-H) ; 7.52-7.54 (m,
2H, Ar-H) ; 7.63-7.68 (m, 2H, Ar-H)
6 3-[(4-Diisopropyl- 1.31 (brs, 12H, CH3) ; 1.61-1.72 (m, 2H,
carbamoyl-phenyl)-(1- | CHy) ; 2.27 (d, J=14Hz, 2H, CH,) ; 3.24 (t,
= furan-2-yl-methyl- J=13Hz, 2H, NCH,) ; 3.45 (d, J=7.5Hz, 2H,
// piperidin-4-yl)- NCH,) ; 3.80 (br s, 2H, NCH) ; 4.34-4.39 (m,
O amino]-benzamide 3H, NCH,Ar and NCH) ; 6.48-6.49 (m, 1H,

Ar-H) ; 6.68 (d, J=3.5Hz, 1H, Ar-H) ; 6.79 (4,
J=8.5Hz, 2H, Ar-H) ; 7.14-7.16 (m, 1H, Ar-
H); 7.21 (d, J=8.5Hz, 2H, Ar-H) ; 7.44-7.48
(m, 1H, Ar-H) ; 7.53 (s, 1H, Ar-H) ; 7.63 (d,
J=2Hz, 1H, Ar-H) ; 7.69 (d, J=8.5Hz, 1H, Ar-
H) :




furan-2-yl-methyl - J=13Hz, 2H, NCH2) ; 3.45 (d, J=7.5Hz, 2H, O
pi peridin-4-yl)- NCH2) ; 3.80 (br s, 2H, NCH) ; 4.34-4.39 (m

am no] - bewpanioggs8H, NCH2Ar and NCH) ; 6.48-6.49 (m 1H, PATASH2/00985 68 (d,
J=3.5Hz, 1H, Ar-H) ; 6.79 (d)' J=8.5Hz, 2H, Ar-H) ; 7.14-7.16 (m 1H, Ar-
H ; 7.21 (d, J=8.5Hz, 2H, Ar-H) ; 7.4457.48 (m | H Ar-H ; 7.53 (s, 1H,
Ar-H ; 7.63 (d, J=2Hz, 1 H Ar-H) ; 7.69 (d, J=8.5Hz, 1 H Ar- H WO
02/ 094784 PCT/ SE02/ 00955 25 Table 1 (continued): Analytical data for

synt heti c_Exanpl es. RL Name NMR data,, (400MHz, CD3CD) 7

3-[ (4- Di i 5upe é}ﬁ%ﬂmln‘_{e(@l Aewlyt@al daga-for gagletic Hxapplas. 71 (m 2H C+

car banoyl - phenyl ) - (I - 2) ; 2 28 (d, J=I3Hz, 2H, CH2) 3.15-3.21 (m

f ur an- 3; .2 RQ /rl 1—12L1 ')I—ALK |\|("|—I9Il

pi peri d5 Lnl‘)'—“ RI80 (bt . 4115 (é‘{@l\iﬂ-ﬁam@@l&gb}az CI%){OI;;)[ _6 -
ani no] - penzam de 4.32-4. 89. [(lel%ﬂ;roMH) ; @35{br 2H TEE ,1 71R%s Bt GH

(d, J=9{5Mz, |2H Ar<H) ; Zar%%no?luphé 120(11 ) ; érzx'(fi F=1 3128 r?s E(?gn

Ar-H ;17.44}7. 1H ,
J=2Hz, | H Ar-?bl@@.G én 1, 1H 2 ﬁi@ﬁ 3}1% 15(8% éﬂ%
3-[[1- (f-Chl pro- =30 (bt i % é Eﬁ{ ch J=2Hz, 14,
benzyl ) { pi peti di n-4- CH2 amrf haagi 14—@ VA . 4 (¢, I=2Hz,
yl ]1-(4-piisopropyl - J:-l_ 2H, NCHZ) ; 3%)(679@ HHz, QH}Af‘H) 7.13-
car banoy! - phenyl ) - NCH2) | ; '3.77 (br s, 2H 7AEHp, 1H,ArdH ; (7520(12|JF95HZ 2H,
ArH) ; 7.44-7.47 (m, 1H, Ar-H) ; 7.53 (d,
J=2Hz, 1H, Ar-H) ; 7.59 (t, J=2Hz, 1H, Ar-H)
: 7.68 (d, =9.5Hz, 1H, Ar-H) ; 7.72 (s, 1H,

__E

NJ

Ar-H)
3-[[1-(4-Chloro- 1.30 (br s, 12H, CHj) ; 1.61-1.72 (m, 2H,
8 benzyl)-piperidin-4- | CHj) ; 2.25 (d, J=14Hz, 2H, CH,) ; 3.2 (t,
yl]-(4-Diisopropyl- =-12Hz, 2H, NCH,) ; 3.49 (d, J=12Hz, 2H,
carbamoyl-phenyl)- NCH,) ; 3.77 (br s, 2H, NCH) ; 4.26 (s, 2H,
-Gl | amino}-benzamide NCH,Ar) ; 4.33-4.39 (m, 1H, NCH) ; 6.79 (d,

J=9.5Hz, 2H, Ar-H) ; 7.14 (dd, J=2, 7.5Hz,

1H, Ar-H) ; 7.20 (d, J=8.5Hz, 2H, Ar-H) ;
7.43-7.47 (m, 5H, Ar-H) ; 7.52 (d, J=2Hz, 1H,

Ar-H) ; 7.68 (d, J=8.5Hz, 1H, Ar-H)
9 3-{(4-Diisopropyl- 1.14 (br s, 12H, CH;) ; 1.78-1.87 (m, 2H,
_ carbamoyl-phenyl)-{1- | CH,) ; 2.27 (d, J=14Hz, 2H, CH,) ; 3.35-3.38
\(/N (3H-imidazol-2-yl- (m, 2H, NCH,) ; 3.59 (d, J=12Hz, 2H, NCH))
\/) methyl)-piperidin-4- | ; 3.70 (br s, 2H, NCH) ; 4.36-4.42 (m, 1H,
HN yl]-amino}-benzamide | NCH) ; 4.67 (s, 2H, NCHAr) ; 6.82 (d,
J=9.5Hz, 2H, Ar-H) ; 7.13-7.15 (m, 1H, Ar-
H) ; 7.21 (d, J=9.5Hz, 2H, Ar-H) ; 7.42-7.46
(m, 1H, Ar-H) ; 7.52-7.53 (m, 1H, Ar-H) ;
7.67 (d, J=7.5Hz, 1H, Ar-H) ; 7.70 (s, 2H, Ar-
e

1 3-[[1-(4-Fluoro- 1.30 (br s, 12H, CHy) ; 1.62-1.73 (m, 2H,

benzyl)-piperidin-4- CHy) ;2.25 (d, J=14Hz, 2H, CH,) ; 3.22 (4,
yl]-(4-Diisopropyl- J=11Hz, 2H, NCH,) ; 3.42-3.49 (m, 2H,
carbamoyl-phenyl)- NCH,) ; 3.80 (br s, 2H, NCH) ; 4.26 (s, 2H,

F | amino]-benzamide NCH,Ar) ; 4.36-4.39 (m, 1H, NCH) ; 6.79 (d,

J=9.5Hz, 2H, Ar-H) ; 7.13-7.21 (m, 5H, Ar-

H) ; 7.43-7.52 (m, 4H, ArH) ; 7.68 (d,
J=7.5Hz, 1H, Ar-H) -




Cl am no] - benzam de NCH2Ar) ; 4.33-4.39 (m 1H, NCH) ; 6.79 (d, J=9.5Hz,
2H, Ar-H) : 7.14 (dd, J=2, 7.5Hz, 1H, Ar-H) : 7.20 (d, J=8.5Hz, 2H, Ar-H)
; 7.43- WO020m786H, Ar-H) ; 7.52 (d, J=2Hz, 1H, Ar-H) ; PCT6E02/¢0d55
J=8.5Hz, 1H, Ar-H) 9 3-{(4-Diisopropyl- 1.14 (br s, 12H, CH3) ; 1.78-1.87
(m 2H, N carbanoyl -phenyl)-[1- CH2) ;28.27 (d, J=14Hz, 2H, CH2) ;
3.35-3.38 ,NY (3Himidazol-2-yl- (m 2H NCH2) ; 3.59 (d, J=12Hz, 2H,
NCH2) H N -. nethyl)-piperidin-4- ; 3.70 (br s, 2H NCH) ; 4.36-4.42 (m
1H, vyl]-am no}-benzam de NCH) : 4.67 (s, 2H, NCH2Ar) ; 6.82 (d, J 9. 5Hz,
2H, Ar- ) Tablg 11(q01¢1n145d)( mnalmcaﬂata fqy syntet 1EX(aalple§ 9. 5Hz, 2H Ar-H ’
7.42-7. 4@x.fm . | HRIAr-H) ; 7.5Raméd3 (m |{I' H MvEtllata (4@701\@112,(@30@.,7 SH;
1H, Ar- ; /.TU S, ZH, TO ;
1 62. 1 Patim| 2H, benzy! 25 (gp ?}? Dy ;lzg? {1633 ?
3.22 (t | - (A< Di_isopr q
car bagm I-%h]e'ngl) N IC2)) ¥1§ , 1H4Nfé{) ’33 15, JIf“HZ 1,
am no] -éenzam' depy r) | PIg WCHQI 6 (d, =121z gH, NGH ; B (brgH,
Ar-H 7,137 21" (m 5H, ammo]kh)enzamldq3 7 5,22IQrNCH}-I; 4 At -(SH)2 NCHa81)(;cH.27-
J=7.5Hz] 1H, |Ar-H) WD 024094784 PCT/ SE02/ (@95%m, B, NGl e6ﬂ26¢®0ﬁ|1muadH)
Anal yti g¢al data for synthetic Exanples. EX;6#38R] 1NaneHNVR78 &t a=o1) OivHE:-
CD3CD) . [ 11 34[(4-Diisopropyl- 1.29 (br s, LQH,6.8@53§4 (m, 3115 Ax31) 69 .10m. 124,
: 1H, Ar-H) ; 7.16-7.19 (m, 2H, Ar-H) ; 7.41-
7.45 (m, 1H, Ar-H) ; 7.49-7.50 (m, 1H, Ar-H)
; 7.65 (d, J=8.5Hz, 1H, Ar-H) ; 10.61 (br s,
1H, NH)
12 3-[[1-(4-Methyl- 1.31 (br s, 12H, CHy) ; 1.61-1.72 (m, 2H,
. benzyl)-piperidin-4- CH,) ; 2.24 (d, J=14Hz, 2H, CH,) ; 2.32 (s,
yl]-(4-Diisopropyl- 3H, CHs) ; 3.21 (t, J=12Hz, 2H, NCH,) ; 3.47
' carbamoyl-phenyl)- (d, J=12Hz, 2H, NCH,) ; 3.80 (br s, 2H,
CH; | amino]-benzamide NCH) ; 4.21 (s, 2H, NCH,AT) ; 4.34-4.39 (m,
1H, NCH) ; 6.78 (d, J=8.5Hz, 2H, Ar-H) ;
7.14-7.19 (m, 1H, Ar-H) ; 7.20-7.26 (m, 4H,
Ar-H) ; 7.32 (d, J=8.5Hz, 2H, Ar-H) ; 7.46 (1,
J=8.5Hz, 1H, Ar-H) ; 7.52-7.53 (m, 1H, Ar-
H);7.70 (d, J=7.5Hz, 1H, ArH)
13 3-[[1-(4-Ethyl- 1.19 (t, J=7.5Hz, 3H, CHj) ; 1.30 (br s, 12H,
. benzyl)-piperidin-4- | CHs) ; 1.61-1.71 (m, 2H, CH,) ; 2.24 (d,
\©\/ yl]-(4-Diisopropyl- | J=13Hz, 2H, CH,) ; 2.64 (q, J=7.5Hz, 2H,
CH | carbamoyl-phenyl)- CH,) ; 3.17-3.23 (m, 2H, NCH,) ; 3.48 (4,
‘ amino]-benzamide J=13Hz, 2H, NCH,) ; 3.80 (br s, 2H, NCH) ;
421 (s, 2H, NCH,AY) ; 4.32-4.39 (m, 1H,
NCH) ; 6.78 (d, J=8.5Hz, 2H, Ar-H) ; 7.12-
7.14 (m, 1H, Ar-H) ; 7.18-7.20 (m, 2H, Ar-H)
; 7.28 (d, J=7.5Hz, 2H, Ar-H) ; 7.35 (d,
J=7.5Hz, 2H, Ar-H) ; 7.42-7.46 (m, 1H, Ar-
H) ; 7.51 (d, J=2Hz, 1H, Ar-H) 7.67 (d,
J=8.5Hz, 1H, Ar-H)

Pharmaceutical compositions

The novel compounds according to the present invention may be administered orally,

sublingually, intramuscularly, subcutaneously, topically, intranasally, intraperitoneally,



car banoyl - phenyl )- (1- CH2) ; 2.25 (d, J=14Hz, 2H, CH2) ; 3.10 (d,
Qoyrrol -2-yl-nmethyl - J=11Hz, 1H, NCH) ; 3.13 (d, J=11Hz, 1H,

Hpi peri diweod2ghdrse NCH) : 3.46 (d, J=12Hz, 2H, NCH2) ; 3. 7PC{ISE02/00955

am no] - benzam de s, 2H, NCH) ; 4.21 (s, 2H, NCH2Ar) ; 4.27- 4.33 (m 1H,
NCH) ; 6.12-6.14 (m 1H ‘Ar-H) 6.28 (s271H Ar-H) ; 6.78 (d, J=9Hz, 2H, Ar-
H : 6.82-6.84 (m 1H, Ar-H : 7.10-7.12 (m 1H, Ar-H : 7.16-7.19 (m 2H,
Ar-H) ; 7.41- 7.45 (m 1H Ax-H); 7.49-7.50 (m 1H, Ar-H) : 7.65 (d,
J=8.5Hz, 1H, Ar- (br s, 1H NH 12 3-] thyl- 1.31 (br s,
12H, aﬂ)lnﬁafiw@fgilymﬁemnozﬂy, epirely, yntethesallpi 1n1rapere&zﬂzaentrlczla214 apd byJ=14Hz,
2H, CH2 (4-Diisopropyl- 3H CH3) ; 3.21 (t, J=12Hz, 2H,
NCH2) ;)éyﬁtlﬁuggr}gdéﬁ%ﬁ'-phenyl)- (d, J=12Hz, 2H, NCH2) : 3.80 (br s, 2H,
3 ami no] -benzam de NCH) ; 4.21 (s, 2H, NCH2Ar) ; 4.34-4.39 (m 1H NCH ;
6.78 (d, J=8.5Hz, 2H, Ar-H) ; 7.14-7.19 (m 1H Ar-H) ; 7.20-7.26 (m 4H,
Ar-H ; 7A3eeftuled toue SHeimiRistratm-ikprally7ind@vétonslybr Sathantusclbtly Ar - H)

7.52-7.53 (m 1H Ar- H) ; 7.70 (d, J=7.5Hz, 1H, Ar-H) 13 3-[[1-(4-Ethyl-
1.19 (t, J=7.5Hz, 3H, CH3) ; 130(br S, 12H benzyl) - plper|d|n4 CHB) ;
1.61-1.71 (

2.64 J=T. 5%&%1?3&3’ ﬁ%@éla“rl glrlr(t%)y hﬁﬁ%% “a*%“’g @3?;5% %TS&F; %Wasﬁd%f) -
3.48 (d, andiidl eﬂ@anhﬁl%ﬁaot@ﬂno% consr%le&g he Stterd ian

(s 2H NORA) IR Bl (m 1H %) (d, 2J28" b gfﬂ?ﬂ%\r-H) :
7.12- when determmmg the individual regimen and dosage level as the most appropnate fora

particular patient.
10

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.

15 _

‘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. | |

In powders, the carrier is a finely divided solid which is in a mixture with the finely

20 divided active component. In tablets, the activeAcomponent is mixed with the carrier having

the necessary binding properties in suitable proportions and compacted in the shape and

size desired.

For preparing suppository compositions, a low-melting wax such as a mixture of fatty
25 acid glycerides 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.



7.14 (m 1 H A-H ; 7.18-7.20 (in, 2H, Ar-H) 7.28 (d, J=7.5Hz, 2H, Ar-H)
; 7.35 (d, J=7.5Hz, 2H, Ar-H) ; 7.42-7.46 (m 1H, Ar- H ; 7.51 (d, J=2Hz,
| H Ar-Hyo;02/89684 (d, J=8.5Hz, IH, Ar-H) Pharnaceutical eocmpses/eashs 5 The
novel compounds according to the present invention may be adm ni steted
orally, sublingually, intranuscularly,28subcutaneously, topically,

I ntranasal ly, intraperitoneally, WO 02/094784 PCT/ SE02/ 00955 27
intrathoracially, intravenously, epidurally, intrathecally, R : f |

i ntracerebroyentricularly and by injection into the joints. preferre
route of ad Wltagjﬁef EinRen a?{%maglhﬁs ,Cq?]%’ﬁnra @?gﬁﬁsluifné{]ea#ﬁ’ Fagﬁa%cé?ﬂeaﬁ”lg?/‘.’h 5 The
dosage w eqsisn L1 Sl @t ri t he
e B e R B S b R S

consi der etbvbynetting wdx, eoctiartgittph) yad tiedike. when det ermi ni ng the indivi dual

regi men and dosage |evel as the nost appropriate for a particular patient.
10 For preparing pharmaceutical conpositions fromthe conpounds of this

. | ring , 2 | | o g
or it d. sofFahenf B ERERH LERknt. PRERRHERseNaRr BbRhl S ouPlnfsi bl e
granul es, pl%ﬁ%&@tﬁﬁall}g&‘é\?ﬁglﬁ sa&dwitﬁﬁ@p@@bﬁ%f@ié Pﬂ%sénﬁn§» hibfl ifclde! €F can be

one or nore substances may al so act™ as nts, avoring agents,
sol ubi | i zavetgte, lbahzanesuifonates bespaoate tigrragmty, bitadviate brosnide)rcalciinh edetate,
disintegrating agents; it can also be an encapsulating material. In

powder s, favasyiate.cpgonpts, ehletidre pijraty dihydigchlorife adptatds elisylpts, estalsttasyiatani t h

the' finel ﬁlmarate, glucaptate, gluconate, glutamate, glycollylarsanilate, hexylresorcinate,

10 hydrabamine, hydrobromide, hydrochloride, hydroxynaphthoate, isethionate, lactate,
lactobionate, malate, maleate, mandelate, mesylate, methylbromjde, methylnitrate,
methylsulfate, mucate, napsylate, nitrate, pamoate (embonate), pantothenate,
phosphate/diphosphate, polygalacturonate, salicylate, stearate, subacetate, succinate,
sulfate, tannate, tartrate, teoclate, &ietﬁodide, and benzathine.

15 Bxamples of pharmaceutically unacceptable salts within the scope of the present invention
include: hydroiodide, perchlorate, tetrafluoroborate. Pharmaceutically unacceptable salts
could be of use because of their advantageous physical and/or chemical properties, such as

crystallinity.

20  Preferred phannaceuﬁcally acceptable salts are hydrochlorides, sulfates and bitartrates.

The hydrochloride and sulfate salts are particularly preferred.

The term composition is intended to include the formulation of the active component
with encapsulating material as a carrier providing a capsule in which the active component
25 (with or without other carriers) is surrounded by a carrier which is thus' in association with
it. Similarly, cachets are included.
| Tablets, powders, cachets, and capsules can be used as solid dosage formé suitable ~for

oral administration.



20 divided active conponent. In tablets, the active conponent is mxed with
the carrier having the necessary binding properties in suitable
proporti owe oangh78pnpacted i n the shape and size desired. PEDSEPL/@95F i ng
suppository conpositions, a lownelting wax such as a m xture of fatty 25
acid glycerides and cocoa butter is fir®t nelted and the-active ingredi ent
is dispersed therein by, for exanple, stirring. The nolten honbgeneous

m xture is then poured into convenient sized nolds and allowed to cool and
solidify. WO 02/094784 PCT/ SE02/ 00955 28 Suitable carriers are nagnesi um
carbonat e, rhighissTemmeemparitiors inglate solhtiesowepensingarand q@edsmms, Stheike wirtar

tarch, t th d th ] ul
ow rrel i Hg" CS?STOBX%B%gB%?ItS@f“UO&ﬁBfﬁ]ﬁé‘gﬁ?\’%nfg@a PRE PhAlHEedsEar & not

limted tguanpha &lf Li% saﬁ"iﬁt% %ﬁ dnErRIR
pharnaceutﬁ%ally ce%fiékl na ts wt éﬁ%%p%copg d¢ Ig&nggggﬁsnﬁﬁ$entlon
i ncl ude: ca@ﬁoﬂie&pnhelafbdﬁﬁsuhﬁomai SpuehspodRteled gl?dd@@@l@h@n bitartrate,

brom de, calcium acetate, cansylate, carbonate, chloride, citrate,
di hydrdchl ori de, edetate, edisylate estolate esylate, funarate,

| t at | t.e | | | | t 10
yar apan ne, AP0 riodast AFEbGuinRbRth AR SRrahR divocl b RSB onar e,
lactate, ¢4 @ﬁ’t‘ iR &, anH%h@atng SHI%I@@&I@P&?W%B%%FCI;@ SsYelb?ﬁz]%rs and

met hyl bromi de, nethylnitrate, - nethylsulfate napsyl ate, nitrate,
panoat e (tdkemag egentpandesirbi:requeous plpspivat Grdirgdhes phifbemade by dispersing

pol ygal ac{hgronat e, salicylate, stearate, subacetate, succinate, sulfate,
t annat e fmFlé(tdéVld%%féwatcemp@mléﬂrhWé@r @@ethamltbérvz%;pm materiabsugk aﬁ'pl es of

phar e thin t.he s rese
Prventt ot IHIEEERR AlF idmiZeltibll BoditR R lw) e s
Phar mace U@th@ladukpéndﬂ%%‘géﬁﬁ &Bb%n $Mhe PhareiebsliABfRulssien RRCause of their
advant ageous physical and/or chem cal properties, such as crystallinity.
20 Preferred pharmaceutically acceptable salts are hydrochl orides, sulfates
and bitartr P qF hydrochl oride and sulfate salts are particularly
preferred. erably t armaceutlcal compositions 18 in unit dosage form. In such form, the

composition is divided into unit doses containing appropriate quantlties of the active

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

20 BIOLOGICAL EVALUATION
In vitro model

Cell culture

A. Human 2938 cells expressing cloned hﬁman W, 8, and x receptors and neomycin
25 resistance were grown in suspension af 37°C and 5% CO; in shaker flasks
containing calcium-free DMEM10% FBS, 5% BCS, 0.1% Pluronic F-68, and 600
pg/ml geneticin, |
B. B. Mouse and rat braiﬂs were weighed and rinsed in ice-cold PBS (containing
2.5mM EDTA, pH 7.4). The brains were Ahomogenized with a polytron for 15 sec
30 (mouse) or 30 sec (rat) in ice-cold lysis buffer (50mM Tris, pH 7.0, 2.5mM EDTA,



The term conposition is intended to include the formulation of the active
conponent W th encapsulating material as a carrier providing a capsule in
whi ch t hewaarioygsconponent 25 (with or w thout other car PCEISED2/0155
surrounded by a carrier which is thus in association with it. Simlarly,
cachets are included. Tablets, powders,3(xachets, and capsul es can be used
as solid dosage -forns suitable for oral adm nistration. WO 02/ 094784

PCT/ SE02/ 00955 29 Liquid from conpositions include solutions, suspensions,
and enul sions. Sterile water or water-propyl ene glycol solutions of the
active conpoun¥shpagnipaeteiulfonddluesidaaddesinshprior sse toi GV fiopas 85Mons
suitable for parent dm ni.stration. Liquid conpositions can also be
formulated in %8&%Wﬁ§gbﬁﬁg§] us pol yet hyl ene gl ycol solution. 5 Aqueous
solutions for oral adm nistration can be prepared by dissolving the active
conponent in water and adding suitable colorants, flavoring agents,

st abi | i zer s,Membran¢ hieplatibmg agents as desired. Aqueous suspensions for
oral use can be nade by diSEersing the finely divided active conponent in

wat er toget her @pimwereweleted andripsasneadedsp dysislufiay (FmM dirissphh 9o RiSonuns,

resins, mnet el | adi. um car box I | | ul o and. aqthe
suspendi ng %i%%swﬁ%&ﬁ’t Ebdsdfﬁ éus_ﬁﬁﬂ?mdlé%ﬁe QEI{"M(%?% 20 f @I]Sfaaﬁm e&aé‘f’]é'r abl y
the phar maceubing@h o5 EPRS 15 AASthbS hbxﬂageﬁaged%ﬁ?&goﬂyesmoﬂaro sitefhef Orm . the
conposition is divided into unit doses contal ning appropriate quantities of
t he active XbBsprosipomanspurldtd 000 (ma)Sagk) fmor andCEnTheswpepmtdnd gas saved on

preparation, the package containin discrete quantities of the _
prepar at i ondCe #1ght "eR%”I%I @?usﬁﬁ’écﬂ{fét?’é‘g spubsehedore c Hs sHpematagigron bathespinsi n

i al - it f I I t
Lol S SR gy e AR LR AL SIF BRI B RERE s ©

packaged' f orodkl T Bl SUISATrENALSATI0PBhd Spim\ghtnO THP ikl fedlbls wepd t ur e
resuspended in membrane buffer ( 50 mM Tﬁs, 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 assay with SDS.
15

Binding assays

Membranes were thawed at 37°C, cooled on ice, passed 3 times through a 25-gauge
needle, and diIuted into binding buffer (50 mM Tris, 3 mM MgCl,, 1 mg/ml BSA (Sigma
20 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 uM diprotin A, no
DTT). Aliquots of 100 ul 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 (TB) and nonspecific (NS) binding were determined in the absence
25 and presence of 10 pM naloxone re'spectively.‘ The tubes were vortexed and incubated at
25°C fI)r 60-75 min, after which time the contents are rapidly vacuum-filtered and washed
with about 12 ml/tube iced wash buffer (50 mM Tris, pH 7.0, 3 mM MgCl,) through GF/B
filters (Whatman) presoaked for at least 2h in 0.1.% polyethyleneimine. The radioactivity
(dpm) retained on the filters was measured with a beta counter after soaking the filters for

30 atleast 12h in minivials containing 6-7 ml scintillation fluid. If the assay is set up in 96-



A. Human 293S cells expressing cloned human , S, and x receptors and
neonycin 25 resistance were grown in suspension at 37C and 5% CQ2 in
shaker fwekg/09went ai ni ng cal ci um free DVEMLO% FBS, 5% BCBCTGEA2HW@51r oni
F-68, and 600- gg/m geneticin. B. B. Muuse and rat brains were wei ghed and
rinsed in ice-cold PBS (containing 2.5hV EDTA, pH 7.4). The brains were
honogeni zed with a polytron for 15 sec 30 (nouse) or 30 sec (rat) in
ice-cold lysis buffer (50nMM Tris, pH 7.0, 2.5mM EDTA, WO 02/ 094784

PCT/ SE02/ 0095 30 W | met hyl sul f | fl id ded j. ust i

=ik AT IR DIEIR OTIKT R TR S
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et hanol ) , wetenauin@dded adlopCeentf(Bhckhid)ifer addiensMENMSEIn eadimtibaaidaséyt ron
for 30 sec. The suspension was spun at 1000g (max) for 10 mn at 4C The

supernat ant was saved on ice and the pellets resuspended and spun as
before. The Sul rjgat ants fromboth spins 10 were conbi ned and spun at

46, 000° g(E%—Emm in. The pellets were resuspended in cold Tris buffer
(50 MM Tris/d, pH 7.0) and spun again. The final pellets were resuspended
in menbrane buffer ( 50 MM Tris, 0.32 Msucrose, pH 7.0). Aliquots (1 m)
i n pol ypr opyThaegdnidi@stiviy & the 0a@Poirisd¢ ehsuedEhhadeimiaing 15 asgek &t whiéRC
until use, The protein concentrations were determ ned by a nodified Lowy
assay wi t Hesogousdpresentagcampley apivatrsathe dindingof GARSd Grpr@digy te whichdthen

bt ter - SBUTRPH PS. oot ey SR Rnasaes RIS B Sembiied gt
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di proti n weeptors or from homogenised rat and mouse brain. Agonists stimulate GTP[y]*’S binding
in these membranes. The ECsq and E., values of compounds are 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..

15
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

20  final is added membranes dilutions. The EC50 and Emax of compounds are evaluated from
10-point dose-response curves done in 300ul with the appropriate amount of membrane
protein (20pg/well) and !1 00000-130000 dpm of GTPY>>S per well (0.11 -0.14nM). The
basal and maximal stimulated binding are determined in absence and presence of 3uM
SNC-80

25

Data analysis

The specific binding (SB) was calculated as TB-NS, and the SB in the presence of
various test compounds was expressed as percentage of control SB. Values of ICsq and

30 Hill coefficient (ny) for ligands in displacing specifically bound radioligand were



DIT). Aliquots of 100 | were added to iced 12x75 mm pol ypropyl ene tubes
containing 100 | of the appropriate radioligand and 100 | of test conpound
at vari owooeonrentrati ons. Total (TB) and nonspecific ( NBCTISEpzioaess wer e
determned in the absence 25 and presence of 10 M nal oxone respectively.
The tubes were vortexed and incubated &2 25C for 60-75 mn, after which
time the contents are rapidly vacuumfiltered and washed vmth about 12
m /tube iced wash buffer (50 nM Tris, pH 7.0, 3 mM MyCl2) through GF/ B
filters (Wat rrané presoaked for at Ieast 2h in 0.1 % pol yet hyl enei m ne. The
radi oact i SHqwateqd Hpm)logis platherdrusye HtHag prograns sughiss Abgandr @cﬂphP@derasmet a
counter i iy for. ni vi
aélng ﬁ)?a(h‘ R nétngl Vetdﬁésfcif IQ Jve%%) Fﬁ%ﬁa&eﬁ%‘}on} %@ dhgzgg auss?

cont ai ni n SCI I"at 1 on e assay I's 96 WO

02/ 09478%§E§[é§&@@a&1®9®1\4 Jduby é”iq@_séi%l:hnﬂ@ll[{l w&leaéﬁ%edtf&q Sgahhst fostel @atl S Over
96- pl ace | -soaked unifilters, which were washed wth wash

buf f er, alagkt d:h:rBedlsp]lacanerﬂ\cai‘VeatBﬁE@cbbatcti27ity of e d‘olﬂﬁo&ﬁdspifahﬂsresamr e count ed
in a TopCount (Packard) after adding 50 | Ms-20 .scintillati on fluid well.

5 Funct i oggntieadsindicpted indehlest activity of the conpounds is 'measured by
determ ning the degree to which the conpounds receptor conplex activates
the binding of GITP to Gproteins to which the receptors are coupled. In
the GIP braml @9%5%1&11@5’[ y] 35S is combined with test 10 conpounds and
menbr anes from HEK-293S cells expressing the cloned human opioid receptors
or from honpgeni sed rat and nouse brain. Agonists stinulate GIP[y] 35S
bi nding |En|these nerRDENES. The ECH50 and RATEBRAIE| ues Of OMOIBEWBRISNAr e
det er m ned* fir om dose- regponse curves. Right@8hifts of [t he dds¥) response
curve by [t he delg a|anteagpni st “EMak r i1 nd@a, 4r e ypEvhor med EQ,,Veri %EMakat
agoni st gctijvity 19 nedi at gd throughl defta neceptors.. |15 Procedure 1qgr rat
brain GTR 1IR3t 08P%i n rb2@-anes9ap@s-t hawdd7at |37C8.Pssed 3.4t9|'5me<, t¥2eugh a

25 gauge (oLt B oeaie Prgadid utPdo Bt e GTRNS b poLngel o8 Tl Teres,

DTT, 0.1% BSA). 120M GDP

10 Receptor saturation experiments

- Radioligand K values were determined by performing the binding assays on cell
membranes with the appropriate radioligands at concentrations ranging from 0.2 to 5 times
the estimated Kg (up to 10 times if amounts of radioligand required are feasible). The
specific radioligand binding was expressed as pmole/mg membrane protein. Values of K

15 and Bpyax from individual experiments wére obtained from nonlinear fits of specifically

bound (B) vs. nM free (F) radioligand from individual according to a one-site model.

Determination Of Mechano-Allodynia Using Von Frey Testing

Testing was performed between 08:00 and 16:00h using the method described by Chaplan
20 et al. (1994). Rats were placed in Plexi‘glas cages on top of a wire mesh bottom which
allowed access to tile paw, and were left to habituate for 10-15 min. The area tested was
the mid-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
25 applied from underneath the mesh floor perpendicular to the plantar surface with sufficient

force to cause a slight buckling against the paw, and held for approximately 6-8 seconds.



20 final is added nenbranes dilutions. The EC50 and Enax of conpounds are
eval uated from 10-point dose-response curves done in 3001 with the
appropri awe oaerst of menbrane protein (20g/well) and 100Q@GEABGOSD dpm of
GIPy35S per well (0.11. -0. 14n-M. The basal and nmaxi mal stinul ated

bi nding are determ ned in absence and piesence of 3M SNC- 80 25 Data

anal ysis The specific binding (SB) was cal culated as TB-NS, and the SB in
the presence of various test conpounds was expressed as percentage of
control SB. Values of I1C50 and. 30 Hill cqefficient (nH, for ligands in

di spl aci ng‘ E‘&gb‘iefrf’&?ﬁlﬁ%/w%aﬂfag if de‘éiﬁSdﬁw&lé ViR o Ahmrhinscmdiaielyo 9 5.5
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fromthe Chefrdy disaabituoRdesohsd) andeidich Sases Me stiglu@swafrepdadd. Ki and nH
were reported for ligands tested in at |east three displacenent curves.

Bi ol ogi cal activity of the conpounds of the present 5 invention is
indicated in Table 2. Table 2: Biological Data. Ex. HDELTA RAT BRAI N MOUSE
BRAIN *(nM (nM (nM |1C50 EC50 %EMax EC50 %EMax EC50 9%&EMax 1- 0.293- ‘
0. 262- 95%9%%$ii%§&; 118. 825- 4.493- 122- 13 1.18 33.981 112.41 30. 387
162. 873 3I. .71 10 Receptor saturation experinents Radioligand Kg
val ues weThe Gatedlsriveeel Wiyedo ot fpkiabagtitddaPilnth-nge FSAYSaR H6lY. THESM¥,anes
with the appropriate radioligands at concentrations ranging from0.2 to 5
times t hé’lgétalvﬁhthé@ﬁhl@ Wapdeteamigedtusingshé fip-slopurmethod of Bikiool(1 Ydhd Testpgi r ed

o o Dbl S PRELLE el B hRNE Pl ERE, i RS Fhedeh® ™

10 in a consecutive way, whether ascending or descending. In the absence of a paw

withdrawal response to the initially selected hair, a stronger stimulus was presented; in the
event of paw 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 these 6 responses began when the first change in response
15 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 assigned. The resulting pattern of positive and negative responses was
tabulated using the convention, X = no withdrawal, O = withdrawal, and the 50%
withdrawal threshold was interpolated using the formula:
20 © 50% g threshold = 10579/ 10,000
where Xf = value of the last von Fre}; hair used (log units); k = tabular value (from
Chaplan et al. (1994)) for the pattern of positive / negative reSponsgs; and § = mean
difference between stimuli (log units). Here § = 0.224.
Von Frey thresholds were conveﬁed to percent of maximum possible effect (% MPE),

25 according to Chaplan et al. 1994. The following equation was used to compute % MPE:

% MPE = Drug treated threshold (g) - allodynia threshold (2) X 100
Control threshold (g) - allodynia threshold (g)




15 and Bmax from i ndividual experinents were obtained fromnonlinear fits
of specifically bound (B) vs. nMfree (F) radioligand from i ndi vi dual
accor di ngwDe2@se-site nodel. Determ nation O Mechano- ACIrsayzio@sisi ng
Von Frey Testing Testing was perfornmed between 08: 00 and 16: 00h using the
net hod described by Chaplan 20 et al. J41994). Rats were placed in

Pl exi gl as cages on top of a wire nesh bottom which allowed.access to the
paw, and were left to habituate for 10-15 nin. The area tested was the

m d- pl antgr| . ef t hi ?g gawé avoi ding the | ess sensitive foot pads. The paw
was touc L S ange\/on Frey hairs with logarithmically
increnmental stiffness (0.41, 0.69, 1.20, 2.04, 3.63, 5.50, 8.51, and 15. 14
grams; St Batstyenginiqoted (swismjancausdy, \mtrapﬁrl@)yledtlm, intenen@Blyaqiralisd withoaest

underneath t he mesh fl oo r endlc | ar to t | antar surface with
suf fici enf® bS{AB?eC%“‘Er&O (‘E%EEJ%’; g\“ﬂgﬁf’ RIS R aéggpﬁgﬁﬁqwtﬁséwmaﬁwdr@dd f or

appr oxi mfh%'vﬁn@*}%dt\% %ﬂ%@d%d%g a?&y fﬁ%%ésqggl%g?urﬁf’ A positive

response was nhot rawn inching i nredi ately
upon renoval of ‘the hair was al so COI’ISI dered a positive response.

Anbul ati on was considered an anbi guous response, and in such cases the
sti mul us Wathingdss ed. 5 Testing Prot ocol The animals were tested on

t d f FCA- t t.ed Th 5 % t hdr )
v esnal PV dhol wihh e GErin Fﬂ’rét?%aff}g TS Bnightesrd Babin Oy mits | ng
was st ar tegkswihdill tﬁe'ﬁeex%ngdchegrl;@i inalt 1E£l§)a drheRa nélggslé&ru' §gre Stimuli were

al ways presented 10 in consecutiv et her endln or descendi ng.

I n the abskmniostaéd, ahmdwwhtd indvanedt is Rsphegentlpobdeevddnintitied diyig selkasd ad
hair, a stronger stinulus was presented; in the event of paw w thdrawal,
the néxt heeireial gpoheAndidalas chosen. Optimal threshold calculation by this

met hod re mredl it t he 50%
t hr eshol dﬂ gﬁ é%%(ftlyﬁlé d ; r]tﬂﬁgg éer}ﬁexr%g% e;a 06’2'63’ ’\}\ﬁ’f??f{’p?l@mﬁl e Afige in
response giosed€:GHe Afifhal B 1@t irf AEvdrdE: Stﬂ@idivéi"%ﬁcli is rsﬁ% &%?@s ed; ik AARES Where
t hr eshol fell outside the range of stimuli, ues 15.°14 (nor mal
sensitivi aSpyct@rf both4bwe nesbseadable. dh kioslysshy, )compoends of the present invention '

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

15 '
(i) Solutions preparation

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

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

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

according to standard procedures.

(i) Sﬁlutions administration
" The compound (drug) is administéred orally, intraperitoneally (i.ﬁ.) , subcutaneously (s.c.)
25 orintravenously (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 characteriétics) prior to testing.
When the compound is delivered centrally: Intraventriculaﬂy (i.c.v.) or inﬁathecally (it)a

volume of 5 pL is administered.



respectively assigned. The resulting pattern of positive and negative.
responses was tabulated using the convention, X = no withdrawal; O

wi t hdr awawp oatnght78he 50% w thdrawal threshol d was i nterpolParstouaiony t he
formula: 20 50% g threshold = 10(Xf +k) /10,000 where Xf = value of the

| ast von Frey hair used (log units); k 3 tabular value (from Chaplan et
al. (1994)) for the pattern of positive / negative responses; and S = nean
di fference between stimuli (log units). Here S = 0224. Von Frey threshol ds

d.to. £ maximun ihl e eff % . .25 di
U, Capt st RCQH isRaa e I ROAUDCGRACR BHO THES A48 IS Consibroedinpe. oo
MPE = Dr . _all.adynia. t hreshol d X 100 Control
t hr eshol ﬁ%%g% %§?|b%§%§?‘§ﬂ?ﬁ?“é‘%?ﬁ‘bﬁtﬂ%§g &Eﬁ%@%oéi%i PC(T/g )SE02/ 00955 34

Adm nistration OF Test Substance Rats were injected (subcutaneously,

intraperitoneally, intravenously or orally) with a test substance prior to
von Frey @idsTesting t he ti me between adninistration of test compound and the

von Frey st .varied dependin on t.h ure of the test caonpound. 5

Wit iy FESiniaL b EER GO P R meiaf abal i S me e i abe GiRrsions

adm ni st I i I I; LGE. g ) h e .1 hei r body
et ypi o e CRRRT AER ol BT B ond bBRTB el S RO h

descri bedindiwdni fighoe Dok esspes valwentabybeddigl Kastaboith ihe 4 Ug319loBsdrosh as 10
a potential good candidate. A conplete and typical Withing reflex is

consi der eiéie s#my tigise Ang ¢patpbindbihiresglosey efidsng.s are present: the animal is

not in novenent; the |ower back is slightly depressed; the plantar aspect
of both paws is observable. In this assay, conpounds of the present

i nventid oneodRERMEEYLE a%igtgi-lméilg&%atii&ﬁ! GHEAS ha@bet és%ﬂﬁi%dﬁ'ﬁ%l?@ﬁﬁﬁ?— af ter

oral dosing of 1-100gno
seifter conflict test in the rat.

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



(i) Solutions preparation Acetic acid AcOH): 120 L of Acetic Acid is added
to 19.88 m of distilled water in order to obtain a final volune of 20 n
with a fiwelozosreentrati on of 0.6% AcOH. The sol ution i s PCHSE02ET
(vortex) and ready for injection. 20 Conpound (drug): Each compound is
prepared and di ssolved in the nost suit#ble vehicle according to standard
procedures. (ii) Solutions adm nistration The conpound (drug) is

adm nistered orally, intraperitoneally (i.p.) , subcutaneously (s.c.) 25
or intravenously (i.v.)) at 10 n1/kgéﬁ§§ﬂ&édering the average m ce body

wei ght) 20, 30 or 40 m nutes (accor e the class of conpound and its
characteri stics) prior to testing. Wen the conpound is delivered
centrally: Intraventricularly (i.c.v.) or intrathecally (i.t.) a volunme of
5 L is adi Aicstrpioadd o¥he 34784 PCT/ SE02/ 00955 35 The AcOH is

adm nistered intraperitoneally (i.p.) in tw sites at 10 m/kg (considering
the average m ce body weight) inmmediately prior to testing. (iii) Testing
5 The ani mal (nousé¢) istbbserved for a period of 20 m nutes and the nunber
of occasions (Withingireflex) noted and conpiled at4he end of the

experinment. Mc r 45=p ; hoe box" cages with contact
beddi ng. A total of m ce gerved at the sane tine: one
control and three ggsL\a ’ e_anxpety and anxiety-Ilike

i ndi cations, efficaCy has b bl i SH [ he gekler- seifter conflict

test in the rat. For the functional gastrointlestina di sorder indication,
efficacy can be established in t assay dedWti bed by Coutinho SV et al,
in American Journal of Physiology 19 Gastrointestinal & Liver Physiol ogy.
282(2):G307-16, 2002 Feb, in the rat.] WO 02/ 094784 PCT/ SE02/ 00955 36
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P

R1

5 wherein

1,
R is selected from any one of

(i) phenyl; |
10 : ‘
(ii) pyridinyl
I X
—
N

15 (iii) thienyl



CLAIM5 1. A conpound of the fornula I
wherein RL is selected fromany one of

is (iii) wbioenyd7ss '
(v) imdazolyl H N

(iv) furanyl

WD 02/ 094784 PCT/ SE02/ 00955 37

N (vi) thazolyl H

)

o)
5 (v) imidazolyl
H
N
\ ]
\_/
(vi) triazolyl
>
N—
10 .
(vii) pyrrolyl

@

(viii)  thiazolyl

15

(ix)

pyridyl-N-

S

L)

N

oxide
o
]
N
AN

.
y

&

O,,Y aO0O NNH2 NR s

37

(i) phenyl;

.10 (ii) pyridinyl
(1 vpCrisEangdess 0.

1 . 1 .. . ;
where each R” phenyl ring and R heteroaromatic ring may independently be further

20

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

N
5



N NiO (vii) pyrrolyl N H (viii) thiazolyl S 15 N (ix) pyridyl-N-oxide
0O N where each Rl phenyl ring and Rl heteroaromatic ring nay

i ndependewoOlog/opgsd urt her 20 substituted by 1, 2 or 3 subsPcmseny/e9sel ect ed
from strai ght and branched WO 02/ 094784 PCT/ SE02/ 00955 38 C1-C6 al kyl,

NO2, CF3, Cl1-C6 al koxy, chloro, fluoro,3%ronp, and iodo, as well as salts
thereof. 2. A conpound according to claim1, wherein each R phenyl ring and
5 Rl heteroaronatic ring may i ndependently be further substituted by 1 2

b | | hloro . .f
Codo. 3. - XSS O S §ringe FRORT s, R e RO.aliicns Sy Ret Hng “ana

R1 heteroglefyg@tlc ring may i ndependently be further substituted by a
met hyl group. 10 4. A conpound according to claim1, wherein Rl is phenyl,
pyrrol yl, pyridinyl, thienyl or furanyl. 5. A conpound accordi ng to claim

1, selected fromany one_of 15
3-[(1- Ben§ 14WPP%F‘?@NWE}Q%lﬂmﬁial‘ﬁléf‘ﬁ?lﬁﬁ??hgapbmgﬂpgBﬁ‘ényl) am no] - benzam

ide; R heteroaromatic ring may independently be further substituted by 1, 2 or 3 substituents

selected from methyl, CF3, chloro, fluoro, bromo, and iodo.

" 3. A compound according to claim 1, wherein each Rl.phenyl ring and R1 heteroaromatic
ring may independently be further substituted by a methyl group.
10 - | |
4. A compound according to cl‘aim 1, wherein R1 ié phenyl, pyrrolyl, pyridinyl, thienyl or
furanyl. |

5. A compound according to claim 1, selected from any one of
1 3-[(1 -Benzyl-piperidin—4-yl)-(4-diisopropyl-carbamoyl-phenyl)-amino]-benzamidé;
3-[(4-Diisopropyl-carbamoyl-phenyl)-(1-pyridin-2-ylmethyl-piperidin-4-y1)-amino]-
benzamide; 4
3-[(4-Diisopropyl-carbamoyl-phenyl)-(1 -thiophen—Z—ylmethyl-piperidin-4-yl)—aﬁino]-
benzamide; t ,
20 3-[(4-Diisopropyl-carbamoyl-phenyl)-(1-thiazol-2-yl-methyl-piperidin-4-yl)-amino]-
benzamide;
3-[(4-Diisopropyl-cérbamoyl-phenyl)-(1-thiophen—3-ylmethyl-piperidin~4-y1)-amino]-
benzamide;
3-[(4-Diisopropyl-carbamoyl-phenyl)-(1-furan-2-yl-methyl-piperidin-4-yl)-amino]-
25 benzamide; |
3-[(4-Diisopropyl-carbamoyl-phenyl)-(1-furan-3-yl-methyl-piperidin-4-yl)-amino]-
benzamide; ‘
3-[[1 -(4-Chloro-benzyl)-piperidin-4-y1]-(4—Diisopropyl-carbamoyl-phenyl)—amino]-

benzamide;



3-[(4-Diisopropyl -carbanoyl - phenyl ) - (1-pyridin-2-yl met hyl - pi peridin-4-yl)-a
m noj] - benzam de;

3-[ (4- D iwopropyB+4 car banoyl - phenyl ) - (1-t hi ophen- 2-yl net hylPCpiSEe2/00dsn- 4- yl ) -
am no] - benzam de; 20 : : _ ,
3-[(4-Diisopropyl -carbanmoyl - phenyl ) - (1-3%hi azol - 2-yl - net hyl - pi peri di n-4-yl) -
am no] - benzam de;

3-[(4-Dii sopropyl car banoyl - phenyl ) - (1-t hi ophen- 3-yl net hyl - pi peri di n-4-yl) -

d
gm[ ? ?1] Di i dé‘f Qﬁwm epreaylwmowaﬁwl) Hle @H-mnéﬁzcvi*lyyl meiby)ipipsrisén-f-ailn- 4- yl ) - am
5b d
ISnE)](4 %lsgpég%g)}l Eecnazf‘l%la%yl »phenyl ) - (1-furan-3-yl-nethyl -pi peridin-4-yl)-am

i no] - benz Iu - - i 1-carbamoyl- -ami
1 O or AL banaycebenzyl-piperidin-tosfh (1 Diisopropyl-cabmoyl-phemyliamipok 1 - an o
- benzani de;ben@n(id¢;094784 PCT/ SE02/ 00955 39 3-{

4-Dii so |- car bam)yl phenyl)

§(3H- i i 35&2@%/ QS%PFORW Ao} B'éfrﬁYbr@ yripl-P=ylanathdnipesidiandidbamiiopy |

- (4-Fl uoro- %w&e piperidin-4-yl]-(4-Diisopropyl-car barmyl phenyl )-am noj

- benzam de;

3-[(4-Dii smpt@mbﬂgﬁba@wyﬂlpmﬂmw (AL DRYSPr 8yl 2o antBA-BYdryD)-REMbAI N-4-y1) -a
m no] - benzam de;

1- (4- Met hyl bbmn}lﬂq -qi peridin-4-yl]-(4-Disopropyl-carbanoyl - phenyl ) -am no]j
- benzam?i (ﬁﬁfgl‘% 4

1- (4- Bt hyP TRy Epemgebipiperidin-grj)-(aLisopeonsi-spprmest-Bhsnshrangaehny | ) - am no]
10 benzam dg nz% @%corrpound according to any of the preceding clains,

form of its hydrochloride di hydrochl oride, sulfate, tartrate,
dltrlfluoroacetate or citrate salts. ~

6. A compound acoording to any of the preceding claims, in form of its hydrochloride,

dihydrochloride, sulfate, tartrate, ditrifluoroacetate or citrate salts.

15 1. A process for preparing a compound of formula I, comprising reacting a compound of

Gt
N CN

N
PG : I

the general formula II

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

sodium tert-butoxide, to give the compounds of general formula ITI,



is 7. A process for preparing a conpound of fornmula I, conprising reacting
a conpound of the general formula Il HNCN N PGII wherein PGis a
ur et hane WwooeeeL7BNg group, such as Boc and CBZ or benzyl @cTsSEbz095uUt ed
benzyl protecting group, such as 2, 4-di net hoxybenzyl, N, N-diisopropyl-4 20
br onobenzam de, using a pall adium catal4fst, e.g. Pd2(dba)3, in the presence
of a base, e.g. sodiumtert-butoxide, to give the conpounds of general
formula I'll,, WD 02/ 094784 PCT/ SE02/00955 40 O~ N~1 CN. NPGII
which is thereafter deproteted, under standard conditions and al kyl ated
under reductive condidions Wi th a conmpound of the general formula Rl-CHO

g or mul 3 5 8. A process for preparing a
eact i conpound of the general
vei p R a urethane protecting group,
ubs}i t ut'ed , '

to gi ve conpounds of

conmpound of forrmula I, co
formula IVO NNCH NI G IS
such as Boo and CBZ or ‘benzyl or s

”.

h

PG i
which is fhereaf’ter deprotected, under standard conditions and alkylated under reductive
conditions with a compouhd of the general formula R'-CHO to give compounds of the

general formula I.

8. A process for preparing a compound of formula I, comprising reacting a compound of

the general formula IV
//L\‘ I
N ‘
PY o

)

wherein PG is a urethane protecting group, such as Boc and CBZ or benzyl or substituted
10 benzyl p‘rotecting group, such as 2,4-dimethoxybenzyl, 3-bromobenzonitrile, using a
palladium catalyst, e.g. Pdy(dba)s, in the presence of a base, e.g. sodium teri-butoxide, to

give the compounds of general formula III,



10 benzyl protecting group, such as 2,4-di net hoxybenzyl,
3-bronobenzonitrile, using a palladiumcatalyst, e.g. Pd2(dba)3, in the
presence Wb o/opease, e.g. sodiumtert-butoxide, to give tReTSEnpOIstis of
general formula 111, WD 02/094784 PCT/ SE02/ 00955 41 ON'CN N PG 11
which is thereafter deprotected, under 4tandard conditions and al kyl at ed
under reductive conditions with a conpound of the general fornmula Rl-CHO
to, give conpounds of the general formula I. 5 9. A conpound according to
claim1l1 for use in-therapy. ID. Use of a conpound according to formula | of
claim1l1 for the nanuféﬁ%ﬁge df a nedicanment for use in the treatnment of

pai n, anxiety or function N ga Bt est i pa 10 disorders. 11. A
phar maceutical conposition| c g a ound of the formula |
according to claiml asGaA\\ i _ingr ediRkgnis~together with a

pharmaceutically acceptable "carrier. 75 12, A hod for the treatnent of
pai n, whereby an effective anount of ajfconpound of- the fornmula | according
toclaiml1l is admnistered to a subjgct hn need of pain nmanagenent. 13. A
met hod for'the treatnent of functionpl ggstrointestinal disorders, whereby
an 20 effective ambunt of a conpound he formula | according to claim1,
is admnistered to a subject suffering fromsaid functional
gastrointestinal disorder. WO 02/09478|Z¥GPCT/SE02/0095§II 42 14. A net hod for
the treatnent of anxiety, whereby an effective anount "0f a conpound of

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.
9. A compound according to claim 1 for use in therapy.

. 10. Use of a compound according to formula I of claim 1 for the manufacture of a
medicament for use in the treatment of pain, anxiety or functional gastrointestinal

10 disorders.

11. A pharmaceutical composition comprising a compound of the formula I according to

claim 1 as an active ingredient, together with a pharmaceutically acceptable "carrier.

15 12. A method for the treatment of pain, whereby an effective amount of a compound of
the formula I according to claim 1 is administered to a subject in need of paiﬁ

management.

13. A method for the treatment of functional gastrointestinal disorders, whereby an
20  effective amount of a compound of the formula I according to claim 1, is administered to a

subject suffering from said functional gastrointestinal disorder.



the formula | according to claim1 is admnistered to a subject in need of
anxi ety. 15. A conpound of the general formula IIl O ~ ~ N\ CN N5 PG
11 wherwOn2B@78¢ a urethane protecting group, such as BecTand2/@BZs or
benzyl or substituted benzyl protecting group, such as .
2, 4-di met hoxybenzyl . 16. A conpound of 4%he general formula X. 10 O. "4N
aN'~CN X N R wherein Ris selected fromany one of phenyl, pyridinyl,
thienyl, furanyl, imdazolyl, triazolyl, pyrrolyl, thiazolyl, or
pyri dyl - N- oxj de. . . i

14. 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 in need of anxiety.

15. A compound of the general formula III
/L I
I /©\
/K N CN

. I\
5 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.

16. A compound of the general formula X.

IS SN
L,

N

/

R

10

. 1.
wherein R is selected from any one of phenyl, pyridinyl, thienyl, furanyl, imidazolyl,
triazolyl, pyrrolyl, thiazolyl, or pyridyl-N-oxide.



