WO 02/ 094783 PCT/ SE02/ 00945 1 4-(phenyl - (pi peridin-4-yl)-am no)-benzam de
derivatives and their use for the treatnment of pain, anxiety or

gast r oi ntwetoed783li sorders Field of the Invention 5 The pPETSED2/O0NENL 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 8 receptor has been |dent|f|ed as aV|n

many bodft (Phemrictpinesidinch-vb -2rine) TPE Y d%lri’ﬁrg‘it@ s;l" li:;“'a‘aengs for
the 8 r ethshiaratrayt hcPaifor PR PolBRTICAREeREA s “aha geS| cs, and/or as
anti hypertensive agents. Ligands for the 8 receptor have al so been 15 shown
t 0 possesgeldHruRoRRaUlAatory activities. The identification of at |east
three difTerent populations of opioid receptors (, 8 and x) is now well
established and all three are apparent in both central and peripheral
nervous systens of many species including man. Anal gesi'a has been observed
i n vars oublednpseat inyentipnde Hsecipdie movel wmpesnds, & 2 prassss foetheptopsraties, been
activated, Wth fe exce currently .avail abl e sel ecti.v op|0|d 8

" gands. ape! BegpearamieRa Fare i R SR R 8@%%@%}8{? on by
system ¢ JoiHolsd &R 2090 Bi | sky
E.J. et al Q%Jousr%ﬁseg?ﬁgﬁg%@mgﬁ%g%and ngfgfe{rhler%%ta ggﬁal er ap u%df:s 273
(1), pp. BbGioB6LgasiORAEs)inal Therders.s however still a need for selective

8- agoni sts having not only inproved selectivity, but also an inproved
side-effect profile. Thus, the problem underlying the present invention
was tgo fuﬁgkggﬂ/ggﬁ%g%ﬁlgﬁohaV|ng i nproved anal gesic effects, but al so
with an iTpr profile over current 30 agonists, as well as
havi ng i nproved system c efficacy. WO 02/094783 PCT/ SE02/ 00945 2

Anal gesi cs that have been identified and are existing in the pri.or art have
many di sEhdanet ng@shais re¢rhistentified/astatingra rbleamngemyrbodfiz firmtioks swehees and are

not anal gesi ¢, whe
g circulatory and pain systems. Ligands for the d receptor may therefore find potentlal use as

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

15 shown to possess immunomodulatory activities.

The identification of at least three different populations of opioid receptors (U, 0 and x) 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 Experiméntal

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

d-agonists having not only improved seleétivity, 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 u

30  agonists, as well as having improved systemic efficacy.



adm ni stered by system c routes. Also, it has been docunented that
preferred S agoni st 5 conpounds, described within the prior art, show

signi ficawDoeomres sive ef fects when adm ni stered system ®ariSEo2/d4have now
found certain compounds that exhibit surprisingly inproved properties, i.a.
i nproved b-agoni st potency, in vivo potZncy, pharnacokinetic, .

bi coavail ability, in vitro io stability and/or |ower toxicity. Qutline of
the Invention The novel conpounds according to the present invention are
defined by the formulal OHICNF J 1 / ~1 HBCNNHS O N R( wherein
15 Rl is selected fromany one of (i) phenyl; 20 WO 02/094783

EgT é \?)E OIZﬁn g%gfiglfthat(ﬂaivé bR faBhedd dnd ab é)héth?g ih I‘Eﬂeeﬂ}}/clr afthave Qﬂa\@ furanyl 0

disadvantages in that they suffer from poor pharmacokinetics and are not analgesic when
administered by systemic routes. Also, it has been documented that preferred 8 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 §-agonist potency, in vivo potency, pharmacokinetic, bioavailability, in vitro

10 stability and/or lower toxicity.

Outline of the Invention

The novel compounds according to the present invention are defined by the formula I
0

. Fe
H,G™ N

p | NH,

H,C N

wherein

R1 is selected from any one of

®

(i) phenyl;

20



H N N (vi) triazolyl H ~N N 15 (vii) pyrrolyl N H (viii) thiazolyl s
20 N WD 02/094783 PCT/ SE02/ 00945 4 (ix) pyridyl-N-oxide O N where each
R1 phenylwoiongo€sdl Rl het eroaromatic ring may optional |y &oda/SEnzependent|y
5 be further substituted by. 1, 2 or 3 substituents selected from straight
and branched Cl1-C6 al kyl, NO2, CF3, C1-3C6 al koxy, chloro, fluoro, brono,"
and i odo. The substitutions on the phenyl ring and on the heteroaromatic
ring may take place in any position on said ring systens; io Wen the R
phenyl ring and the RL heteroaromatic ring(s) are substituted, the

pr ef er r edil) Bt uent s are sel ected from anyone of CF3, nethyl, iodo,

bronmo, fluoro and ch . A further enbodi nent of the present invention is
a conmpound according to-figure I wherein RL is as defined above and each
R1 phenyl ring and Rl eroaromatic ring may 15 independently be further

substituted by a nethW™ group A further enbodi nent of the present invention
is a conpound according to figure | :
(iii) thienyl

)

S

(iv) foranyl - ,
B

O .
10 (v) imidazolyl

§
)

(vi) triazolyl

15

(vii) pyrrolyl

(vii) thiazolyl -

20



wherein R1 is phenyl, pyrrolyl, pyridinyl, thienyl or furanyl, optionally
with 1 or 2 of the preferred substituents on the RL phenyl or Rl

het er oar owet09478hg. 20 Anot her enbodi ment of the present PCAXSENL/85 i S a
conmpound according to figure | wherein Rl is phenyl, pyrrolyl or
pyridinyl, optionally with 1 or 2 of tHe preferred substituents on the Rl
phenyl or Rl heteroaromatic ring. 25 Another enbodi ment of the present
invention is a conmpound according to figure | wherein Rl is thienyl or
furanyl, optionally with 1 or 2 of the preferred substituents on the R
heteroar&ﬁétid”?@ﬁ N-e4i5l92/ 094783 PCT/ SE02/ 00945 5 Wthin the scope of the
invention are also sapf's and enantioners of the conpounds of the formula
I, including salts of lenantioners. 5 Reaction step b in Schene 1, vide
infra, is perforned 9L\eacting an internediate conpound of the general
formula Il F HN CNI N HG Il wherein PGis a urethane protecting group,
such as Boc and CBZ\ aizbenzyl or substituted 10 benzyl protecting group,
such ‘as 2, 4-di net hoxybenzyl; with N, N-di et hyl -4- Dbronpbenzam de, using a
pal | adi um catal yst, e.g. tris(dibenzylideneacetone) .
di pal I adi um(0)-[ Pd2(dba) 3], in the presence of a base, e.g. tert-BuONa and

a phosphiwierd eGaNd SHeabl @S Ricr tiabemshane %B?%W oftiofBhy W ifktpeaddagne
(xant phos), to give the conpounds of general formula I'll, O N CN "N 1s PC.
[ 11 5 be further substituted by 1, 2 or 3 substituents selected from straight and branched

C1-Cg alkyl, NO», CF3, C1-Cg alkoxy, chloro, fluoro, bromo, and iodo. The substitutions

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

ring systems;

1 . N . . :
10 Whenthe 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

A . .
wherein R” is as defined above and each R1 phenyl ring and R1 heteroaromatic ring may

15 independently be further substituted by‘ a methyl group

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

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

heteroaromatic ring.



which is thereafter 1) deprotected, under standard conditions, 2)

hydr ol yzed under basic conditions and 3) al kylated using either: WO

02/ 094783wB@ThsE82/ 00945 6 i) a conpound of the general fPOTSEDHOIRYS CH2- X,
wherein R is as. defined above and Xis a hal ogen, preferably brom ne or

chlorine and a suitable base, or ii) a Xonpound of the general fornmula

R -CHO, wherein Rl is as defined above, and a suitable reducing agent, to
gi ve conmpounds of the general formula |I. 5 Suitable bases to be used in the

standard al kyl ation step i) above include, but are not .limted to, '
triethylam ne and potassium carbonate. Suitable reducing agents to be used

in the st r cld.on: id) .40 e. but.are n o limt to,
Sodi m oy SR Shels SO RO1Rb B drk olsD SUIGRS Dl oBiTa s cofpllspBfhe
conpoundsf@iulaieine@sRHalt BV aRhtieMeAr € useful in therapy, especially for
the treatnent of various pain conditions such as chronic pain, neuropathic

pain, -acute pain, cancer pain, pain caused by rheumatoid arthritis,
m graine, _visceral pain etc. This |ist 15 should however not be interpreted

as exhausRFAREOD ESREID Seheme 1y wee iHim it paterapd by seacting am mtermedifodul at or s,
especi al | y . f tmﬂ%?ﬁkgﬁHaﬁldﬂBﬁﬁﬁ es, such as arthritis, for skin grafts,

or gan transp&ants and si mfar surgi cal needs, for collagen diseases,
various allergies, for use as anti-tunour agents, and anti viral agents. 20
Conpounds of the invention are ugﬁful in di sease states -where degeneration
or dysfunction of opioid receptors\s present or inplicated in that
paradigm This may involve the use 0 sot opi cal ly | abel ed versions of the

e Rgiques and i magi ng
appl i cations such as positron $ nﬂg phy (PET). 25 Conpounds of
the invention are useful for theltreatnent of diarrhoea, depression,
anxiety and stress-related di gordesfs such as post-traunmatic stress
di sorders, panic disorder, geperalized anxiety disorder, social phobia,
and obesessive conpul sive diso ~ urinary incontinence, various nental
i Il nesses, cough, |ung oedena,‘vgiious gastro-intestinal

PG

II
wherein PG is a urethane protecting group, such as Boc and CBZ, or benzyl or substituted
10 benzyl protecting group, such as 2,4—dimefhoxybenzyl; with N, N-diethyl-4-
bromobenzamide, using a palladium catalyst, e.g. tris(dibenzylideneacetone)
dipalladium(0)-[Pd,(dba)3], in the presence of a bése, e.g. tert--BuONa and a phosphine
ligand such as bis;diphenylphosphanyl-dimethyl-9H-xanthene (xantphos), to give the

* compounds of general formula ITI,

@) ‘
/\NJ\Q\F@\
) N CN
)
15 ‘ _ PG IIx

which is thereafter 1) deprotected, under standard conditions, 2) hydrolyzed under basic
conditions and 3) alkylated using either:



30 disorders, e.g. constipation, functional gastrointestinal disorders such
as Irritable Bowel WD 02/094783 PCT/ SE02/ 00945 7 Syndrone and Functi ona
Dyspepsi avoRand7eson’ s di sease and ot her notor di sorders, PCIISE0Om@T brain
injury, stroke, cardioprotection follow ng mocardial infarction, spinal
injury and drug addiction, including thé treatnment of alcohol, nicotine,

opi oid and other drug abuse and for disorders of the synpathetic nervous
system for exanple hypertension. 5 Conpounds of the invention are useful
as an analgesic agent for use during general anaesthesjia and nDnltored
anaest hesfa &&maPoUnd 9bihs Aeperkiosmu @1512\35 heEFin Rei%ﬁﬁtdeﬁﬂ?‘é@@"ﬁaéé

often used t I e ance of ffec need to maintain the

anaest heti c gnﬁ§€en éﬁfc@abﬁg% némegﬁg 88%? %nd w&tgﬁ@ b{“%‘t axation and sedat i on).
I ncl uded iip atéurﬁpcﬁnmétﬂﬁtgeﬁétat APmalLR 1- 0P, e\@le@t}aﬁsts%td'eﬁﬁed ED6RB OGS »
anxi ol ytics, neuronuscul ar bl ockers and opi oi d Al'so wthin the scope of

t he i nventi cuitebletréticingagedt, mglvmtomp@lrﬂenﬁﬁmrgdmeralcﬁmndlaﬁg to the formula
| above, for the manufacture of a medicanent for the treatnent of any of
the conditions discussed above. 15 A further aspect of the invention is a

met hod fo%u%ﬁaqe 555\%% n&se&’ @F% dgrcdtalﬁ at1o steg])% falgoglrg %ﬂ% d%ug%rggtp Iozg' tloons

di scussed above [1'Ve a co

t he forﬁuhﬁmkd@bQM@h_kﬁhﬁyﬂﬂd o&k@ﬁﬁﬁk&%bﬂ%&patlent in need of such

treatment. 20 A furt%er aspect of the present invention is intermnedi ates of

the general formula Il and II1, "~N F / FHN\Y CNNOCN Il Il NN PG
Ctln such as d CBZ or benzyl

PG wherei g P h
Rt R R SRR AN s

10 limited to, sodium cyanoborohydride and sodium tnacetoxyborohydnde.

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 rheumatoid arthritis, migraine, visceral pain etc. This list

15 should however not be interpreted as exhaustive.

Compounds of the invention are useful 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.

20
Compounds of the invention are useful in disease states where degeneration or dysfunction
of opioid receptors is present or implicated in that paradigm. This may involve the use of
isotopically labeled versions of the compounds of the invention in diagnostic techniques
and imaging applications such as positron emission tomography (PET).

25
Compounds of the invention are useful for the treatment of diarrhoea, depression, anxiety
and stress-related disorders such as post-traumatic stress diserders, panic disorder,
generalized anxiety disorder, social phobia, and obesessive compulsive disorder; urinary
incontinence, various mental illnesses, cough, lung oedema, various gastro-intestinal

30 disorders, e.g. constipation, functional gastrointestinal disorders such as Irritable Bowel



WO 02/ 094783 PCT/ SE02/ 00945 8 A further enbodi nent of the present
invention is internediates of the Formula X O NF NCN )N R 5 wherein R
I s as deswpoiokegh7above in relation to Fornula |I. | n anot hePCalSEer/omis ve
synthetic route, reaction step b in Scheme 2, vide infra, is perforned by
reacting an intermedi ate conpound ofthe/ general formula IVFI T HN\ Q N
PG IV 10, wherein PGis a urethane or benzyl-1like protecting group, such
as Boc, N, N-diethyl-4- bronobenzam de, using a palladiumcatal yst, e.qg.
tri-s(di benzylideneacetone) _ dipalladi un(O [, Pd2(dba%3], in _the presence of
a base, eS¥dromeanBHuGEIonHdDPIPRYS Blarkieson] s ¢jegase adcathergnotor disorders,

bi s-di phe osphanyl - di nmet hyl - 94 xant he xant.phos),.t.0 give the 15
compoundstSPRaRTRA RS, sk B e B ERT RS sl Bl ) |
), 0" O Muryand drug addiction, including the treatment of alcohol, nicotine, opioid and other

drug abuse and for disorders of the sympathetic nervous system for example hypertension.

Compounds of the invention are useful as an analgesic agent.for use during general
anaesthesia and monitored anaesthesia care. Combinations of agents with different
properties are often used to achieve a balance of effects needed to maintain the anaesthetic
state (eg. amnesia, analgesia, muscle relaxation and sedation). Included in this combination

10 are inhaled anaesthetics, hypnotics, anxiolytics, neuromuscular blockers and opioids.

" Also withiﬁ the scope of the invention is the use of any of the compounds according to the’
formula I above, for the manufacture of a medicament for the treatment of any of the
conditions discussed above. A |

15
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.

20 A further aspect of the present invention is intermediates of the general formula I and III,”

o)
oS aebe!
HN CN ) N ~CeN
1T m |
! | N
PG PG

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

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



PG V which is thereafter 1) deprotected, under standard conditions, 2)
hydr ol yzed under basic conditions and 3) alkylated using either: i) a
conmpound wb oelst7general fornmula R -CH2-X, wherein Rl is a®CudsEziedsnbove
and X is 5 a halogen, preferably brom ne or chlorine and a suitable base,
or ii) a conpound of the general fornulga R1-CHO wherein Rl is as defined
above, and a suitable reducing agent, to give conpounds of the general
formula I. This is followed by conversion of the ketal functionality to a
primary am de under standard conditions via 1) hydrolysis of the ketal to
t he al dehyde (fornmula VI), followed by 2) 10 oxidation of the al dehyde to

t he correspondi ng .carboxylic acid .(forpula VII), foll owed by 3) am dation
Wi th amoniBHE FTEORHReR T R ETESPRIHRYSPURRIHR GG HiAlS 6 MsdiRaslact  t he
general formulal. 00 F/--NF VI V1T V1 V1 0O NONHOH NN PGV
PG VIl 15 Suitable_hydrolysis cepditions to be used in the standard

hydrol ysis step (i) include, butjjare not |imted to aqueous hydrochloric

acid in tetrahydrofuran. 2/ 04 02,Q00945 10 Suitable
conditions for the oxidati’on sitep Ut are not limted to
QI phate and sodiumchlorite
urpabl e conditions for the

stirring at 0OC in aqueodus sodjumd
am dation step (iii) include but are not ||mted to treatment with

in the presence of excess 2--methyl -2
X

R

" wherein Rl is'as described above in relation to Formula I.

In another alternative synthetic route, reaction step b in Scheme 2, vide infra, is performed

by reacting an intermediate compound of the general formula IV

F
o)
H—N J
| 5 |
|
PG v

10.

wherein PG is a urethane or benzyl-like protecting group, such as Boc, N, N-diethyl-4-
Bromobenzamide, using a palladium catalyst, e.g. tris(dibenzylideneacetone)
dipalladium(0) [ Pd,(dba)s], in the presence of a basé, e.g. tert-BuONa and a phosphine
ligand such as bis-diphenylphosphanyl-dimethyl-9H-xanthene (xantphos), to give the

15 compounds of general formula V,



excess ammoni um chloride in the presence of a coupling agent such as
benzotri azol e-1- yl oxy-tri sphosphoni um hexafl uorophosphate (hereinafter

Py- BOP). WO okieo4183ls of preparati on EXAMPLES The inventi ®aTWEDI/009¢5V be
described in nore detail by the follow ng Schemes and Exanples, which are
not to be construed as limting the in®ention. 15 Schene 1: Synthesis of

I nternmedi ate Am ne (conpound 3) Used in Reductive Amnations NHz F\ | 0
F\ 8 HNCNN I \ Br CNBr b Pd(QAc)2, BINAP N xant phos, Pd2(dba)3

NaQt Bu, toluene, 80C NaCQiBu, tgluene, 1100C 66% (1) 65% O If O -NCl o
[T N/ 1 ICN1 ~~N\ F OC|| N [/ v 1:CN 1,2-dichtoroethane 2. MeOH (3)
96% hl (2) C ﬂ /\N

) ; O
R,

N
PG Vv
which is thereafter 1) deprotected, under standard conditions, 2) hydrolyzed under basic
conditions and 3) alkylated using either: |
i) acompound of the general formula R'-CH,-X, wherein R! is as defined above and X is
5 - ahalogen, preferably bromine or chlorine and a suitable bése, or
ii) a compound of the general formula R'-CHO, wherein R is as defined above, and a
suitable reducing agent, to give compounds of the general formula L.
This is followed by conversion of the ketal functionality to a primary amide under standard
conditions via 1) hydrolysis of the ketal to the aldehyde (formula VI), followed by 2)
10 oxidation of the aldehyde to the corresponding carboxylic acid (formula VII), followed by .

3) amidation with ammonium chloride to the primary amide giving compounds of the

general formula L.

0] O 4
0 o .
: ) N ) N™ ,
: ~H‘- E ' -OH
w’ D
PG \ PG - VIl
15

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

*pot limited to aqueous hydrochloric acid in tetrahydrofuran.



Met hod 1A (conpound 1)

3-(1-Benzyl - pi peri di n-4-yl am no) -4-fl uoro-benzonitrile. To a dry flask
cont ai ni NyO3e48®- 4-f |l uoro benzonitrile (6.56g, 1 eq) wagcCaddeziocty 20

t ol uene (100nmL), 4-am no-I|-benzyl piperidine (1.2eq), racem c Bl NAP (612ng,
0.03eq), WD 02/094783 PCT/ SE02/ 00945 1b pal | adi um acetate (220ngy, 0.02eq)
and sodiumtert-butoxide (4.4g, 1.4eq). The reaction was heated to 80C
under and inert atnosphere for 20 hours . The reaction was cooled, diluted
with ethyl acetate (200nL) and washed with water (10OnL). The conbi ned
organics were dried (NgSO4) filtered and concentrated. Purification by
flash 5 chromat ogr.aphy, eluting.3% nethanol in dichlaro ane. yiel d

ani ne (1) widabje gﬂ@rl}tms f%her aXI(ietl%s%aﬂ (léem)eludemtr@é@nqtél%%éuwgﬁ 0 <§ (1

- Benzyl

N, N- di et hy aq&%%izsgr%él }41 alﬁgé?ggnap Ph%élgé{?so mgl?nwrllléﬂte%?ﬂ?%ﬁrgﬁence ?f eXC3SSI n dry
t ol uene (BRMHy-2Watknaddded aryl brom de (4.35g, 1.5eq), xantphos (393ny,

0. 06eq), Pd2(dba)3 (331ng, 0.03eq) and sodiumtert- butoxide (1.52g,

1.4eq)s The reaction was heated to reflux for 14 hours then was cool ed and

diluted wit thyl acetate (100nl). The_sol ution was shed with wate
(100nL) 1§u&tar¥’i%cqnﬁgméﬁ farthe.amidapen giep £d) mokpseppt aemet bpdg bmiigd f%ﬁ%ﬁtment wih

concentra it 2t hyl '
acetate B%Q%A;&efllﬁeélhﬁﬁhg&r%q 4713@/& ntcﬁgfé)g&i)? Qé gg&%@l (g{nexﬂae%g%tﬁ%@e?ged' am ne
(2) as anyl@fcm@h@sﬂhoﬁﬁnﬁm@ﬂu&%%wpﬁh@)(her&fhaﬂradwlgom;om op and 3):

[ (5- Cyano- 2-fl uoro-phenyl ) - pi peridin-4-vl-amno]-N, N-diethyl- benzam de. 20
To a solution of amne (2) (3.564g, leq) in 1,2-dichloroethane (65nm) at 0C
was added - chl Qroeth | chloroformate (920L, 1.15eq). After 1 hour at 0OC

t he ré‘hct%@m%@r to roomtenperature then was heated to 70C for 90
m nutes. The reaction was then cool ed and concentrated. The residue was

di ssolved in nmethanol (60nL) then heated 25 to 70C for 1 hour. The sol ution

was then EXAM®I&sd concentrated. Purification by flash chromatography,
el uting 10% net hanol in dichl oronethane, rising to 40% nethanol in

The invention will now be described in more detail by the following Schemes and
Examples, which are not to be construed as limiting the invention.

15 .
Scheme 1: Synthesis of Intermediate Amine (compound 3) Used in Reductive Aminations

L T F:@\ o
O j@\ HN CN /\N/\©\
N Br CN Q_‘ O ) gr R
SEE T
©/’ ) NaOtBu, toluene, 11Q°C

. 66% 65%

8 .
/\N/\©\F
O 1,2-dichloroethane ﬁj
N 2MeOH (3)
96% H
(2) c

Method 1A (compound 1): 3-(1-Benzyl-pi

-4-fluoro-benzonitrile.

To a dry flask containing 3-bromo-4-fluoro benzonitrile (6.56g, leq) was added dry
20  toluene (100mL), 4-amino-1-benzyl piperidine (1.2eq), racemic BINAP (612mg, 0.03eq),



di chl oronet hane gave am ne as a yell ow foam (2. 786g, 96% . WO 02/094783
PCT/ SE02/ 00945 12 Schene 2: Alternative synthesis Via Internediate 7 NH2
Br O- F OWO@2/@94#8N O Et2N % F a N ~ O Br Pd( QAc) 21 BI NAPCTISENA@OBU,

tol uene N Pd2(dba)3, xantphos, NaGBu 4 toluene, 110DC O Et2N F N\ 0 2
Et2N 1 j F/ I d O/ HO, H20 THE N\ Hi0 NaCCl2, NaH2PO4 N N t-BuCH, H20
N' 56 O0 Et2NI FEt2NF /( Oe I/ NI OOH pyBOP, HOBt, DI PEA NH 2
NHACL, DMF N N Exanple | Internedi ate 4:

(1-Benzyl - pi peridin-4-yl)-5-11, 3] di oxol an-2-yl - 2-fl uoro- phenyl)-amne. To
a dry f| apiladom agatite 220 O92eqmnd-sbilivor epHengiide (.4, didennoltereadtibnOeq)
d ] , 5 (1.2e in dry toluene is added BI NAP (0. 03eq), pall.adium

22 et :{n enﬁwgq)ly(@éﬁdz tgﬁizg)"é 8agg?lﬁndc1)nert atmosphere for 20 %ours . The react1%)n wa@ cooled,
diluted with ethyl acetate (200mL) and washed with water (100mL). The combined
organics were dried (MgSOs), filtered and concentrated. Purification by flash

5 chromatography, eluting 3% methanol in dichloromethane yielded amine (1) as a yellow -

solid (6.655g, 66%).

Method 1B (compound 2): [(1-Benzyl-piperidin-4-y1)-(5-cyano-2-fluoro-phenyl)-aminol-
N, N-diethvl-benzamide.

10 :
To a solution of amine (1) (3.50g, leq.) in dry toluene (50mL) was added aryl bromide
(4.35g, 1.5eq), xantphos (393mg, 0.06eq), Pdy(dba); (331mg, 0.03eq) and sodium zert-

_ butoxide (1 .Sig; 1.4eq). The reaction was heated to reflux for 14 hours tﬁen was cooled

- and diluted with ethyl acetate (100mL). The solution was washed with water (100mL)

15 then the organics were dried (MgSO,), filtered and concentrated. Purification by flash
chrométo graphy, eluting 65% ethyl acetate 35% hexanes, rising to 70% ethyl acetate 30%
hexanes yielded amine (2) as an orange oil (3.568g, 65% yield).

Method 1C (compound 3): [(5-Cyano-2-fluoro-phenyl)-piperidin-4-yl-amino]-N, N-diethvi-

benzamide.
20 : : .
To a solution of amine (2) (3.564g, leq) in 1,2-dichloroethane (65mL) at 0°C was added
1-chloroethyl chloroformate (920uL, 1.15eq). After 1 hour at 0°C the reaction was
warmed to room temperature then was heated to 70°C for 90 minutes. The reaction was
then cooled and concentrated. The residue was dissolved in methanol (60mL) then heated -
25 to 70°C for 1 hour. The solution was then cooled and concentrated. - Purification by flash
chromatography, eluting 10% methanol in dichloromethane, rising to 40% methanol in

dichloromethane gave amine as a yellow foam (2.786g, 96%).



tert-butoxide (1.4eq). The reaction is heated to 80C under nitrogen. After
about 24 hours the solution is cooled, diluted with ethyl acetate and
washed wiwboonet7gdrti on water. The organics are dried oveCcTsEhyehoeus
magnesi um sul fate, filtered and concentrated. The residue is purified by
flash chromat ography, eluting with a maghanol in dichloronethane 10
gradient. WD 02/094783 PCT/ SE02/ 00945 13 Internedi ate 5:
[ (1- Benzyl - pi peridin-4-yl)-(5_11, 31di oxol an- 2-yl - 2-f | uor o- phenyl ) - am nol -
N, N- di et hyl ggﬁé]geagnQ%rnggeaylgﬁéglsf‘}laﬁllferﬁlggggéwm ng amine 4 in dry toluene
(about 6nL per mllinole of"4) is added aryl brom de, (1.4eq), xantphos
(0.06eq), Pd2(dba)3 (0.03eq) a8d>50d| umtert-butoxide 5 (1.4eq). The

r

reaction is hedfd to 1#.00 undger Hni trogen. AkRper about 24 hqurs the
solution is ed, di Oh et hyl acetandowasheEq M.t R _one portion

wat er. The organjcs are ed ovey anhydrbidls magrieshum sud T at filtered
and concentrat epl. The rffcl due i s puridied fla chr omat ogr api®y, el uting
with a net i n di cRi@”oyyeBhNaRe gr adi en o Internefliate 6

di et hyl - benzam de." To a sol ution of ace it t et rahy pREA Boed S added” 2N
HC1 solution (2.Ceq). After 16 hours oom t enper at ur e, di chl or onet hane
i s added and the aqueous |ayer is neutralized w th aqueous sat urated
sodi um bi car hmnate solution. The organic Iayer is removed and the 15

aqueous Igﬁ ragtedg with two porti ons di chl or onet hane. The conbi ned
organic Py a are ed (I\/gSO4) fic né.concentrated and the

[ (1-Benzl- ri di n-4- yldowi didener o- 5- f or rryf\'! phenyl ) - and Ciwnbla)—I>Jarh*4ohos, NaO'Bu

residue is purl chr onat ogtzaph Iut bh an etdhyl acetate
i n hexanes gradi ent I nt erd;rg)al ape,, ﬁ .0, THF NaOCl,, NaH,PO,
[ (1- Benzyl - pi peri d n- #- - gtethytearbanoyl - nLno]_AL_f_I_J.LoLo, 20

benzoic acid. To a ut| on of aI dehyde 6 (1 Ce) n tert g%}oap 1)\/added
2-met hyl - 2-buteng (10.0eq) and the solution is ®ooled to A 80l uti on of
sodi um di hydr ogosﬁahate (9eq) and sodiuprghb¥origte (9eq) 'in water is
added and the rea€tion is stirred for 30 m'n at 0C. The tert-butanol

is renoved and the reaction mixture is extracted with dichloronethane. 25
The conbi ned organi c extracts are dried (MgSO4), filtered and concentrated
pyBOP, HOBt DIPEA

and t he 0
)‘\©\ ZN)K@\F
N 0
NH,
NH,Cl, DMF

N . N

©) 7 : ©) Example 1

Intermediate 4: (1-Benzvyl-pi

To a dry ﬂask containing 2—(3-bronio-4-ﬂuo;ophenyl)-1,3—dioxaolane (1.0eq) and amine,
5 (1.2eq) in dry toluene is added BINAP (0.03eq), palladium acetate (0.02eq) and sodium
tert-butoxide (1.4eq). The reaction is heated to 80°C under nitrogen. After about 24 hours
the solution is cooled, diluted with ethyl acetate and washed with one portion water. The
organics are dried over anhydrous magnesium sulfate, filtered and concentrated. The
residue is purified by flash chromatography, eluting with a methanol in dichloromethane

10  gradient.



residue is purified by flash chromatography, eluting wth a
nmet hanol / di chl or onmet hane gradi ent. Exanple 1:

[ (1- Benzywoprpetsdi n- 4-yl ) - (4- di et hyl car banoyl - phenyl ) - ampPa®ISEd2/6douor o- 30
benzam de (alternative synthesis). WO 02/094783 PCT/ SE02/ 00945 14 To a
solution of acid 7 (1.0Ceq) in DVF is added pyBOP (1.5eq); HOBt (1.5eq),

di i sopropyi ethylam ne (4. Ceq) and anmmoni um chl oride (2eq). After

16- 24

hours at room tenperature the reaction is concentrated. The residue is
di ssolved in ethyl acetate and is washed with two portions of water and
one por t i lnterofedipés 11 @t Behzybdipendior-4&-ahHH6A aﬁ&l&dm-ﬂ{vﬂdFﬂuoTh@hem\dhmnmoﬂ-ay er

Is dried ), filtered and concentrated and the residue is
flash chr a at | ng wi th a nmethanol in dichloronmethane gradient.

Addi i onat, SYATRLES. B, o) %%smzcﬁ»g Hlhe P AT Bk nRGRUHE SRR D

F~ )3, [ & bx@hlnde (1(4eb?|§hl€t9i@s {g ab@)3 o[} Giﬁq%ﬁt%da%ﬂﬁ terRbuickide

a solution of the am ne,

(al dehyde) "Room t enp.

purified by

3, indry

tetr ahydr(df%q}a.ﬁﬂ(e‘fbﬁ)loms hb,aﬂ:ddodh(])cﬁundldnartmges lbﬂidexbouuﬂeh@jrdﬁxhysdbm@ﬂ 1.5
eq.), followed sodi ri acet oxyborohydride (1-1.6 eq b The 15 reaction
is stirred 08916%%1%%%}%? i«mcstafmgf ashel PG BR palftwas%%rr he gr22aiss &%t ended

mxture | Cidr e aRtitd R AL BCARE, The 1S

purificat b}Oﬂasthh@orﬁd’thlﬁ}Bh}Qfelu-ﬁHE vth dméthanol in dichloromethane gradient.

ﬁe%“

andard

10 . Intermediate 6: [(1-Benzyl-piperidin-4-y1)-(2-fluoro-5-formyl-phenyl)-aminol-N, N-

diethvl-benZamide.

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

hours at room temperature, dichloromethane is added and the aqueous layer is neutralized

with aqueous saturated sodium bicarbonate solution. The organic layer is removed and the

15 aqueous layer extracted with two portions of dichloromethane. The combined organic

extracts are dried (MgSQOy), filtered and concentrated and the residue is punﬁed by ﬂash

chromatography, elutmg with an ethyl acetate in hexanes gradient.

Intermediate 7: [(1-Benzyl-piperidin-4-v1)-(4-diethylcarbamovl-

-4-fluoro-

20  benzoic acid.

To a solution of aldehyde 6 (1.0eq) in fers-butanol is added 2-methyl-2-butene (10.0eq)

and the solution is cooled to 0°C. A solution of sodium dihydrogen phosphate (9eq) and

sodium chlorite (9eq) in water is added and the reaction is stirred for 30 minutes at 0°C.

The tert-butanol is removed and the reaction mixture is extracted with dichloromethane.

25 The combined organic extracts are dried (MgSQOy), filtered and concentrated and the

residue is purified by flash chromatography, eluting with a methanol/dichloromethane

gradient.

Example 1: [(1-Benzyl-piperidin-4-y1)-(4-diethvlcarbamovl-phenyl)-amino]-4-fluoro-

30‘ " benzamide (alternative synthesis).




di chl oroethane is not crucial. An anount corresponding to about |InL/30 ny
Is preferred. 20 Procedure 2A in the synthesis of Exanple 2 belowis

typi cal . wB.o2lgd8®l ysis of the internmedi ate cyano conpoun@CTME0D@PED4783
PCT/ SE02/00945 15 OO NN/ CN/ NFNJ I / .\ 3/ \' I NHZ KOH,
tent-BuOH O reflux reflux IN R R Td a solution of the cyano
internmediate in tert-butanol, is added ground potassium hydroxi de (KOH)
(2.5 eqg.) and the resulting mxture is heated to reflux for about two 5
hours. The m xture was then cooled to roomtenperature and subjected to a

st andar d %MFRIPHBH Of adddut Seain DME inadad @yBG @ ideak Bt ('Wéqbrrlou n} of
- but. S r i An a . i t t 30 '
bret orr eqtisphaby b BHE & beq) 68 o AR SBII-ES AN, Adcl B3R BBles Ao ™, °

Exanpl e 2temperature the reaction is concentrated. The residue is dissolved in ethyl acetate andis

[ (4- Di et hyl car banoyl - phenyl ) - (1- pyri di n- 2-yl net hyl - pi peridi n-4-yl)- am no]
- 4- f | uor owbshed zathi e pation® dfl water/and Ning pértionNf i i@rakédCdiuhh bicGoNNadBH( OAc) 3,
THE N H 70% 1 N_2A. [(5-Cyanqg-2-fluoraq-phenyl -(1-pyridin-2- i )

Il et hyl - m?%m- o - Qregniy Lay 18 drie M e Pes ﬁypteééﬁé soncgatratadanchthg resiflugtis on of

am ne (3700H.q g} A4 cBJeotxﬁané{‘gpghglf, Shuitfg (ith TS ir?ggﬁf%rcgﬂerthaq{enﬁééém.

Additional examples were synthesized via the general procedures described below.

10 A. Reductive amination of intermediate 3:

0

O .
/\N)]\©\F ‘ ' /\NF:©\
) | NJQ\CN NaBH(OAC,, /I - N" CN

THF or 1,2-dichloroeth§ne
R'-CHO (aldehyde)

Room temp. N

-

R1

Tl
I=

To a solution of the amine, 3, in dry tetrahydrofuran (THF) or 1,2-dichloroethane is added
the aldehyde (1-1.5 eq.), followed by sodium triacetoxyborohydride (1-1.6 eq.). The

15 . 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 mixturé is then subjected to
.a standard work-up prpcedui*e and a standard purification. The amount of THF or 1,2-

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

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

B. Hydrolysis of the intermediate cyano compound:



car boxal dehyde (116L; 1.3eq) and sodiumtriacetoxyborohydride (279ngy;
1.4eq). The reaction was stirred at roomtenperature under nitrogen. After
24 hours wbeegsii on was diluted with dichloronmethane amdTsashexd4ini t h

sat urat ed aqueous sodi um bi carbonate. The WD 02/094783 PCT/ SE02/ 00945 16
aqueous was extracted with two porti ond3di chl or onet hane and the conbi ned
organics were ‘dried over anhydrous magnesium sulfate, filtered and
concentrated. The residue was purified by flash chromatography eluting 4%
met hanol in dickl oromethane. A colorless foam wa® obtained (317.5ng; 70%

yi el d). 5.29\0 O N CN N K OH,_tBudl H C N 50%
N NN Bﬂ
| e

I-phenyl)-(l/\N

pyridin-2-y t hyl | ) -am no] - 4-f1 ugro- am d NH
solution of “nitrile tenN - but anol (| ) was~adug 2
pot assi um hydroxi de (92 2.5eq) and the reaction was heated to rlefl ux.

After 90 m nutes the
and washed with one poftio

| uti onKoas terel@H, diluted w
wat ef. The organits. was renpved|and the

aqueous neutralized w | hydr ochl oefiux acid and extrac wth two
portions dichl oromethane] The conbi ned organics were dried|over anhydrous
magnesi um sul fate, filtered and concentrated. The resi duVJ/\as purified by

flash chromat ographyR&l uting wi th 5% net hanol in di chl &'onef hane, rising
to 7% nmet hanol in 15-di chl oronet hane. A colorless foam was obtai ned
(164.0ng; . 50% yield). The foamwas dissolved in ether (8nL) containing

sone di chl oromet hane, and | N HC1/ et her : MG S added After 1 .
hour t _he_qlg S %??‘?tboﬁl ?I}g]éle GV PP t&%ﬁ‘l‘%&llf‘ ﬂd‘%iﬁ‘aﬁ%ﬁ@gﬁ“ﬂ% h vacuum
20 Addi t ingmdkideXRIMPE. PER) RRRATRHHBRHiREPL R N4atediM ik $& abBf Gvd OF
synt hetic Exanples i’s
5 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: [(4-Diethylcarbamoyl-phenyl)-(1-pyridin-2-ylmethyl-piperidin-4-yl)-

amino]-4-fluoro-benzamide.

/)J?\@\Fj@ t Ny CGHO /)IJ\Q\:J@CN
A |

o

NaBH(OAG),, THF N
N 70% l N

Z

2A: [(5-Cyano-2-fluoro-pheny))-(1-pyridin-2-ylmethyl-piperidin-4-yl)-amino}-N, N-

diethyl-benzamide.

15 To a solution of amine (370mg) in dry tetrahydrofuran (10mL) was added pyridine-2-
carboxaldehyde (116pL; 1.3eq) and sodium triacetoxyborohydride (279mg; 1.4eq). The
reaction was stirred at room temperature under nitrogen. After 24 hours the reaction was

diluted with dichloromethane and washed with saturated aqueous sodium bicarbonate. The



shown in Table 1, on the follow ng pages. WD 02/094783 PCT/ SE02/ 00945 17
Table 1: Analytical data for synthetic Exanples. Etc. # R .Nane NWR
dat a(400Mvio 0COB0BY) y [ (1-Benzyl-piperidin- (1.19 (br s, @®HI/SEHB)0915
1.69-1.80 (in, 2H, CH) i 4-yl)-(4-diethyl- ; 2.31 (d, J=14Hz, 2H, CH2 ;
3.25-3.55 (m ~ carbanoyl - phenyl )- 8HI6NCH2) ; 4.31 (s, 2H, NCH2Ar) ;
4.42-4.49 amno]-fluoro- (m | H NCH ; 6.70 (d, J=9Hz, 2H, Ar-H) ;
benzam de 7.26 (d, J= 9Hz 2H Ar-H) ; 7. 38 7 42 (m 1H Ar-H) ; 7.47-7.51
(m 5H Ar-H) ; 7.83 ( ; 99-8.03 (m_  1H, Ar-

[ (4- BARORY Wé‘éﬁﬁ‘aﬁ‘ﬁ?@ Wlth tvzfr P?%’Pn% dlelqrormhyne ang tchcmnlgseq ORZAIEFS WEIR) 2

H) .
henyl ) 4 H_.CH? 3. 42 /

SI me%/hyl ﬁél pe%;lljaagh 991’%11%% géféi—‘ff?s‘ﬂf% g%fefe alnjl Cf?%-@traﬁfat 51&”17\1

yl) - am nglrifitdiny ﬂaslflc}ﬂ'gmﬂ'to??apﬁybluﬁhl‘g_ébﬂﬁgthﬁﬂéi 1N%lor01§let¥1gneﬁ dy col&‘?é%am de
J=8:5Hz, 2H, Ar-H) ; 7.26 (d, (t, I H,
Ar-H) - Todsdwa¥ obirlecy(3 IHSmaAy 70% vield). 60 (d, J=7. 5Hz 1H Ar-H) : 7 84-7. 86
(m 1H Ar-H : 7.98-8.01 (m 2H Ar-H) ; 8.68 (d, J=6.5Hz, 1H, Ar-H. 3/
[(4- 1.16 (br s, 6H, CH3) ; 1.63-1.74 (m 2H, CH2) Diethylcarbanoyl- ;
2.31 (d, J=l4hg, 2H CH2) ; 3.19-3.25 (m phenyl)-(1-@hi ophen-3- 2H NCH2)

; 3.40 (brrsy-4H ; 52 (d, ylnethyl-pi pe/ujl =18Hz, 2H, NCH2)
; 4.31 (s, 2H, r) O )-am no] -fluoro- 4. 36- j ;
(d, J=9.5 N CN

H, 6. 67

TN
f\/‘ KOH, 'BuOH, reflux _ @ AN
N 50% ‘ N
N N
| ®

2B:[(4-Diethvlcarbamoyl-phenyl)-(1-pyridin-2-ylmethyl-piperidin-4-yl)-amino]-4-fluoro- .

benzamide.
To a solution of mtnle (317mg) in tert-butanol (10mL) was added ground potassium
hydroxide (92mg; 2.5eq) and the ‘reaction was heated to reflux. After 90 minutes the
- 10 solution was cooled, diluted with dlchloromethane and washed with one portion water. The
organics- was removed and the aqueous neutralized with 2M hydrochloric acid and
extracted with two portions dichloromethane. The combined organics were dried over
anhydrous magnesium sulfate, filtered and concentrated. The residue was purified by flash
chromatography eluting with 5% methanol in dichloromethane, rising to 7% methanol in
15 dichloromethane. A colorless foarp was obtained (164.0mg; 50% yield). The foam was
dissolved in ether (8mL) containing some dichloromethane and 1N HCl/ether (1.0mL; =
3.0eq) was added After 1 hour the solution was concentrated and the solid dried under high

yvacuumm.

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

shown in Table 1, on the following pages.



benzam de 2H, Ar-H) ; 7.18-7.27 (m 3H, Ar-H) ; 7.38 (t, J=9Hz, 1H, Ar-H) ;
7.54-7.56 (m 1H, Ar-H) ; 7.65-7.66 (m 1H Ar-H) ; 7.81 (dd, J=2, 7.5Hz,
1H, Ar-HWQ0Z/09788.01 (m 1H, Ar-H). 4 [(4-D ethyl car banopCT/SE0A@9Hr s,
6H, CH3) ; 1.57-1.67 (m 2H CH2) O phenyl)-(1-furan-3- ; 2.32 (d, J=14Hz,
2H, CH2) ; 3.17-3.23 (m ylnmethyl-piperidin-4- 2H NCH2) ; 3.42 (br s, 4H
NCH2) ; 3.56 (d, vyl)-amno]-fluoro- -J=12Hz, 2H, NCH2) ; 4.18 (s, 2H,
NCH2Ar) ; benzamide 4.39-4.45 (m 1H, NCH) ; 6.56 (s, 1H, Ax-H); 6.67 (d,
J=9.5Hz, 2H, Ar-H) ; 7.23-7.27 (m 2H, Ar-H) ; 7.39 (t, J=9.5Hz, 1H, Ar-H)
, 7.61 (ff,ablﬁiZh"@qal)ﬂtiq,alda’famrszn effiBxamplasd Ar-H) ;. 7.81 (dd. J=2.5.

(7-b5HL E%Ex.a%rf‘l—l)’ SRY.97- - (Mande H; - Ar{H) SNMR(data@t)Nﬂ{z@@memyl J(*d16
r s, s 1. bd 1. y
J=14ke, JaH G %‘%%pe Yo - Binety pfi‘}i)el“rgoz( J ;
340(br S, 4H, N 3 S E? @’)04 _(12

4.39-4.45 (m| 1H, zarnca@a&e%@henzi :

N
) ’J—— (Hr-H) :

,’zilég % |

J=6.5Hz,| 1H, |Ar-H) : 7.8Q- 7.82 (m 1H Ar .

ﬁ*[s ArLH)
WO 02/ 0%4783 PCT/ SE02/ 00%45 18 Tabl el (( t| nued?‘f% yt | ca(%lz%]at a

synt het ifcExanmptres—EXH e
[[1-(2. 4 EchpT i gﬁ;@;g pa;;%cm‘jf' T%?’(fjﬁ\ 3. Eéﬁ

>]8
J=9.5Hz,| 2H, [Ar-H) ; 7.112ming-fygro1H, Ar-
7.31 (d, J=3.5Hz, 1H, A uemzaamvle39 (t, J-égg

@

yimetbypperdind. | T NCH) 5.6 %35&5”3 NG
. 48-4.52 (m, 3H, an ;6. \
gg;g}gl‘ﬂuom' J=8.5Hz, 2H, Ar-H) ; 7.26 (d, J=8.5Hz, 2H,
Ar-H) ; 7.41 (t, J=8.5Hz, 1H, Ar-H) ; 7.51-
7.54 (m, 1H, Ar-H) ; 7.60 (d, J=7.5Hz, 1H,
Ar-H) ; 7.84-7.86 (m, 1H, Ar-H) ; 7.98-8.01
(m, 2H, Ar-H) ; 8.68 (d, J=6.5Hz, 1H, Ar-H).
1 1.16 (br s, 6H, CH3) ; 1.63-1.74 (m, 2H, CH,)
3 “ g | Diethylcarbamoyl- : 2.31 (d, J=14Hz, 2H, CH,) ; 3.19-3.25 (m,
— phenyl)-(1-thiophen-3- 2H, NCH,) ; 3.40 (br s, 4H, NCH2) ; 3.52 (d,

J=13Hz, 2H, NCH,) ; 4.31 (s, 2H, NCH,Ar) ;

ygnethylﬁ]?ﬂger;dm"" 4.36-4.45 (m, 1H, NCH) ; 6.67 (d, J=9.5Hz,
Y1)-amino]-Tioro- 2H, Ar-H) ; 7.18-7.27 (m, 3H, Ar-H) ; 7.38 (t,
benzamide , J=9Hz, 1H, Ar-H) ; 7.54-7.56 (m, 1H, Ar-H) ;

7.65-7.66 (m, 1H, Ar-H) ; 7.81 (dd, J=2,
7.5Hz, 1H, Ar-H) ; 7.97-8.01 (m, 1H, Ar-H).
[(4-Diethylcarbamoyl- | 1.16 (br s, 6H, CH;) ; 1.57-1.67 (m, 2H, CH,)
phenyl)-(1-furan-3- ; 2.32 (d, J=14Hz, 2H, CH,) ; 3.17-3.23 (m,

05
(@)

yimethyl-piperidin-4- | 2H: NCHy) ; 3.42 (brs, 4H, NCH,) ; 3.56 (d,
yl)-amino]-fluoro- J=12Hz, 2H, NCH,) ; 4.18 (s, 2H, NCH,Ar) ;
benzamide 4.39-4.45 (m, 1H, NCH) ; 6.56 (s, 1H, Ar-H) ;

6.67 (d, J=9.5Hz, 2H, Ar-H) ; 7.23-7.27 (m,
2H, Ar-H) ; 7.39 (t, J=9.5Hz, 1H, Ar-H) ; 7.61
(t, J=0Hz, 1H, Ar-H) ; 7.74 (s, 1H, Ar-H) ;
7.81 (dd, J=2.5, 7.5Hz, 1H, Ar-H) ; 7.97-8.01
(m, 1H, Ar-H) '
| [(4-Diethylcarbamoyl- | 1.16 (br s, 6H, CHs) ; 1.63-1.74 (m, 2H, CHy)
phenyl)_(l_thiophen_z- 5 2.33 (d, J=14HZ, 2H, CHz) ;3.24 (t, J=1 1Hz,
2H, NCHy) ; 3.40 (br s, 4H, ncuzy ; 3.57 (d,
J=12Hz, 2H, NCH2) ; 4.39-4.45 (m, 1H,
benzamide NCH) ; 4.54 (s, 2H, NCH,Ar) ; 6.67 (d,
J=9.5Hz, 2H, Ar-H) ; 7.11-7.13 (m, 1H, Ar-

' H) ; 7.22-7.26 (m, 2H, Ar-H) ; 7.31 (d,
J=3.5Hz, 1H, Ar-H) ; 7.39 (t, J=9.5Hz, 1H,
Ar-H) ; 7.61 (d, J=6.5Hz, 1H, Ar-H) ; 7.80-
7.82 (m, 1H, Ar-H) ; 7.97-8.01 (m, 1H, Ar-
H).

o
NN

ylmethyl-piperidin-4-
yl)-amino}-fluoro-




benzyl)-piperidin-4- ; 2.31 (d, J=14Hz, 2H, CH2) ; 3.30-3.50 (m <C d
yl ]-(4-dethyl carbam 6H NCH2) ; 3.59 (d, J=12Hz, 2H, NCH2) ;

oyl - phenyWp-oat94783 - 4.42-4.48 (m 3H, NCH and NCH2Ar) ; 6PET/SE02/00945
fluoro-benzam de (d, J=9.5Hz, 2H, Ar-H ; 7.23 (d, J=8.5Hz, 2H, Ar-H ;
7.3 8 (t, J=9.5Hz, 1 H Ar-H ; 7.45-71&8 (m 1H, Ar-H) ; 7.5.9 (d,
J=8.5Hz, 1H, Ar-H) ; 7.66 (d, J=2Hz, 1H, Ar-H) ; 7.80 (J=2, 7.5Hz, 1H,
Ar-H ; 7.96-8.00 (m 1H, Ar-H). N [(4-D ethylcarbanoyl- 1.16 (br s, 6H,
CH3) ; 1.77-1.82 (m 2H, CH2) phenyl)-(1-thiazol-2- ; 2.33 (d, J=14Hz, 2H,
CH2) ; 3. 4abl8.158ortmued)SaAmalytidahdrtd fdr-spitheti¢ Bkamples.6H, NCH2) ; 3.71 (d,
J=11Hz, | 34, #NCH2) R'yl)-am noj - Nahfr 0- 4. 48-4, w&raaﬁdﬂ@om c:mény'j?: (s;

2H T (O Biggas; o 15T KT g E) |
o e nl Al Tbonzyy-pineriginges, |

Ar-H). § [[1{(@<Brof -@enﬂﬂr(ﬁ digthylgaybgp-

CH2)  piperidin-4-yl]- (4 oyl-phedgl)atningl=14Hy ‘ £

di et hyl ¢ar baroyl - 2H, NCHZporo-Ben4@mBie53 (r P ' ,5 z 1H, Ar-H) ;

phenyl){am no] - (s, 2H, INCH2Ar) ; 4.3 8-4
fl uoro-penzam de 6.67 (d J=8.5Hz, 2H, Ar-

ig 80

%%‘3

. 7.36-1.41 (m 3H Ar- 1) : 7.63 (d, J=8. BN dpr 2,
7.5 Hz, |114, |Ar-H) ; 7.97-8700 (m | H Ak f 1 bi yIc ’bam)y :
1 16 (b (II r\llf)\ J“")_'I —l") M '1:: f } “ y \ ..... 2
53 (d =13 CH})enyl) 1-thiazol-2- 142 2 4
1 ylrhethyl-piperidin—4- 6H, NCHZ) 3.71 (4, J—l 1HZ ZH NCHZ)
il R 4.48-4.53 (m, 1H, NCH) ; 4.73 (s, 2H,
yl)-amino]-fluoro NCH,A1) ; 6.73 (d, J=8.5Hz, 2H, Ar-H) ; 7.30

benzamide (d, J=8.5Hz, 2H, Ar-H) ; 7.39-7.43 (m, 1H,

Ar-H) ; 7.77 (d, J=3Hz, 1H, Ar-H) ; 7.84 (d,
J=5.5Hz, 1H, Ar-H) ; 7.93 (d, J=3Hz, 1H, Ar-
H) ; 8.00-8.04 (m, 1H, Ar-H).

[[1-(4-Bromo-benzyl)- | 1.16 (br s, 6H, CHz) ; 1.64-1.75 (m, 2H, CHy)
8 \©\ piperidin-4-yl]-(4- | ;230 (d, J=14Hz, 2H, CH2) ; 3.22-3.28 (m,
B

diethyloarbamoyl- | B e e N rs
: S, , 2 > 40074, m, ) 5
%ﬂiﬁf{):ﬁ;ﬁﬁ 3 e 6.67 (4, 1=8.5Hz, 2H, Ar-H) ; 7.24 (4,
| J=8.5Hz, 2H, Ar-H) ; 7.36-7.41 (m, 3H, Ar-
H); 7.63 (d, ]=8.5Hz, 2H, Ar-H) ; 7.80 (dd,
J=2, 7.5 Hz, 1H, Ar-H) ; 7.97-8.00 (m, 1H,
Ar-H).
| [(4-Disthylcarbamoyl- | 1.16 (br s, 65, CHs) ; 1.63-1.73 (m, 2H, CH,)
9 \© phenyD)-(1-furan-2- - ;2.32(d, J=14Hz, 2H, CH,) ; 3.22-3.48 (m,
0~ | ymetbyipipercins- | 1 NCH) 3.3 0 13t o, et
it e .37 (s, 2H, NCHAr) ; 4.39-4.44 (m, 1H,
gle)n;;nnlﬁdol fluoro NCH) ; 6.50-6.52 (m, 1H, Ar-H) ; 6.65-6.70
(m, 3H, Ar-H) ; 7.21 (d, J=3Hz, 2H, Ar-H) ;
7.39 (t, J=9.5Hz, 1H, Ar-H) ; 7.65 (s, 1H, Ar-
H); 7.81 (dd, J=2, 7.5Hz, 1H, Ar-H) ; 7.90-
8.01 (m, 1H, Ar-H).
10 N [(4-Diethylcarbamoyl- | 1.16 (brs, 6H, CHs) ; 1.85-1.94 (m, 2H, CHy)
| phenyl)-(1-pyridin-4- | ; 231 (&, J=13Hz, 2H, CH,) ; 3.30-3.48 (m,
_N | ylmethyl-piperidin-4- | 6H, NCHy) ; 3.60 (d, J=11Hz, 2H, NCH,) ;
4.45-4.51 (m, 1H, NCH) ; 4.68 (s, 2H,
NCH;A1) ; 6.69 (d, J=8.5Hz, 2H, Ar-H) ; 7.24
(d, J=9.5Hz, 2H, Ar-H) ; 7.38 (t, J=9.5Hz, 1H,
Ar-H) ; 7.82 (d, J=6.5Hz, 1H, Ar-H) ; 7.97-
8.01 (m, 1H, Ar-H) ; 8.32 (d, J=7.5Hz, 2H,
Ar-H) ; 8.98 (d, J=6.5Hz, 2H, Ar-H).

r

yl)-amino]-fluoro-
benzamide




_yl)-amno] -fluoro- 4.37 (s,

2H, NCH2Ar)

, 4.39-4:44 (m 1H, benzam de

NCH) : 6.50-6.52 (m 1H, Ar-H) ; 6.65-6.70 (m 3H Ar-H ; 7.21 (d, J=3Hz,
2H, Ar-Hwp 02898383 (t, J=9.5Hz, 1H, Ar-H) ; 7.65 (s, 1H, APCTHE02/000481 (dd,
J=2, 7.5Hz, 1H, Ar-H) ; 7.90- 8.01 (m 1 H, Ar-H). 10 [(4-Diethyl car banoyl -
1.16 (br s, 6H, CH3) ; 1.85-1.94 (m 2H9 CH2) phenyl)-(1-pyridin-4- ; 2.31
(d, J=13Hz, 2H, CH2) ; 3.30-3.48 (m N ylnmethyl-piperidin-4- 6H NCH2) ;
3.60 (d, J=11Hz, 2H, NCH2) ; yl)-am no]-fluoro- 4.45-4.51 (m 1H, NCH)
4.68 (s, 2H, benzam de NCH2Ar) ; 6.69 (d, J=8.5Hz, 2H, Ar-H) ; 7.24 (d,
J=9. 5Hz ’Eah;le Afeddtinped); Aaal(ytmamm foi-yntitkc Examphds; 7.82 (d, J=6.5Hz, 1H
JAréH%H;Z Tx97] 8. ORYEN, AH A Nime 8. 32 (WMﬁhkta(zﬂioivmi\rcﬁjOD)g9g d,
=0. 2” v \*J)
Anal yti baj1d %ﬁ el ﬁgﬁ) Rz
co3aD), | [ 1 laZYE) by %ﬁ; 1 11
benzyl ) { pi peti > o Yd4- dJGth,‘éHz
yI1-(4-fiethyl - 2H, NCF2) carbamag-hsnyl- (d 1=8 51 ’
car banoy! - phenyl ) - J=13Hz amie]-INGHR) ;. - Z
ami no] -{1 uor - 4.3 6-4. 44 bémamidd NCH) ; : r‘tzaﬁl}I 2H,
Ar-H :17.20[(d, J=9.5Hz| 2H Ar-H : 7. ﬁH Hgb79
7.42-7. b7 (M 4H Ar- H|; 7.78 (dd, J= 2 Ar? 4 981(m
1H, Ax- B—tP4—115 6 H—CH3) “ D4t
Di et hyl fagpafoy : 1£<"’29 d, J=14Hz %‘G’r § 7} 5347
phenyl )} (1- pyri dif-3- |(m 1B 0yl-3, )2’ -
‘ NP henyl) {(I-pyridin-3- 442449 (m, 15, NCH) 460( 2H NCHZ)
- S
ﬁ;’fiﬁoﬁ’ lgfll;f;n | NCHyAD) ; 6.6 (3, 1=8.5Hz, 2H Ar-H) ; 7.2
nr (d, J=8.5Hz, 2H, Ar-H) ; 7.35 (t, J=9.5Hz, 1H,
benzamide Ar-H) ; 779 (d, J=6.5Hz, 1H, Ar-H) ; 7.94-7.98
(m, 1H, Ar-H) ; 8.11-8.15 (m, 1H, Ar-H) ; 8.78
(d, J=8.5Hz, 1H, Ar-H) ; 8.94 (4, J=5.5Hz, 1H,
Ar-H) ; 9.14 (s, 1H, Ar-H).
1 _ @ 1.14 (br s, 6H, CH;) ; 1.79-1.85 (m, 2H, CHy) ;
N Diethylcarbamoyl_ 2.31 (d, J=14HZ, 2H, CHZ) ;3.32-3.46 (m, 6H,
HN\// phenyl)-[1-(3H- NCH,) ; 3.60 (d, J=11Hz, 2H, NCH,) ; 4.41-
imidazol-4- 4.47 (m, 1H, NCH) ; 4.50 (S, ZH, NCHzAI) )
yimethyl)-piperidin- | :67 (& J=09.5Hz, 2H, ArH) ; 7.22 (d, J=8.5Hz,
ot P a 21, Ar-H) ; 7.36 (t, J=9.5Hz, 1H, Ar-H) ; 7.80
-yl}-amino}-fluoro- | 3 35 51, 1H, Ar-H) ; 7.86 (s, 1H, Ar-H) ;
benzamide 7.95-7.99 (m, 1H, Ar-H) ; 9.05 (d, J=2Hz, 1H,
, Ar-H).
i _N (- 1.14 (br s, 6H, CHy) ; 1.79-1.85 (m, 2H, CHy) ;
,\(\/) Diethylcarbamoyl- | 2:31 (d, J=14Hz, 2H, CHy) ; 3.32-3.46 (tn, 6H,
HN pheny)-[1-(1H- NCH,) ; 3.60 (d, J=11Hz, 2H, NCH,) ; 4.41-
imidazol-2- 4.47 (m, 1H, NCH) 5 4.50 (S, ZH, NCHzAI') N
glmethyl)-piperidin | 6:67 (& J=9.5Hz, 2H, A-H) ; 7.22 (d, J=8.5Hz,
oty 2H, Ar-H) ; 7.36 (t, J=9.5Hz, 1H, Ar-H) ; 7.80
-ylJ-amino}-fluoro- | w5 51, 18, Ar-H) ; 7.86 (5, 1H, Ar-H) ;
benzamide 7.95-7.99 (m, 1H, Ar-H) ; 9.05 (d, J=2Hz, 1H,
Ar-H).-
((4- 1.13 (br s, 6H, CH,) ; 1.58-1.69 (m, 2H, CHy) ;
15 = Diethylcarbamoyl- | 229 (d, J=13Hz, 2H, CHy) ; 3.10 (d, J=11Hz,
‘ HN-—/ phenyl)-[1-(1H- 1H, NCH) ; 3.14 (d, J=11Hz, 1H, NCH) ; 3.38

pyrrol-2-yimethyl)-
piperidin-4-yl]-
amino }-fluoro-
benzamide

(br s, 4H, NCH,) ; 3.47 (d, J=13Hz, 2H, NCH,)
) 4,21 (S, 2H, NCHZAr) 5 431-4.39 (m, 1H, NCH) 5
6.12 (m, 1H, Ar-H) ; 6.29 (s, 1H, Ar-H) ; 6.63
(d, 1=8.5Hz, 2H, Ar-H) ; 6.83-6.84 (m, 1H, Ar-
H) ; 7.20 (d, J=0Hz, 2H, Ar-H) ; 7.35 (¢,
J=9.5Hz, 1H, Ar-H) ; 7.77-7.79 (m, 1H, Ar-H) ;
7.94-7.98 (m, 1H, Ar-H) ; 10.60 (br s, 1H, NH)




yl methyl -piperidin-4- 4.42-4.49 (m 1H, NCH) ; 4.60 (s, 2H, am no NCH2Ar) ;
6.66 (d, J=8.5Hz, 2H, Ar-H) ; 7.22 wybl)l)-amno] ide o]]-fluoro- (d,

J=8. 5Hz, wH,02894789 ; 7.35 (t, J=9.5Hz, 1H, Ar-H) ; 7.79 @PAI/SE6BI®Iyz, 1H,
Ar-H) ; 7.94-7.98 (m | H Ar-H) ; 8.11-8.15 (m 1H Ar-H) ; 8.78 (d,
J=8.5Hz, 1H, Ar-H) ; 8.94 (d, J=5.5Hz, 20H, Ar-H) ; 9.14 (s, 1H Ar-H). 13
{(4 1.14 (br s, 6H CH3) ; 1.79-1.85 (m 2H, CH2) ; N Diethyl carbanoyl -
2.31 (d, J=14Hz, 2H, CH2) ; 3.32-3.46 (m 6H  HN phenyl)-[1-(3H NCH2) ;

3.60 (d, J=11Hz, 2H, NCH2) ; 4.41 imidazol-4- 4.47 (m 1H NCH) ; 4.50 (s,
2H, NmzAﬁ)&Pﬁ%!LﬁﬂxﬂW&B&ridi n- 6.67 (d, J=9.5Hz, 2H, Ar-H) ; 7.22 (d,
J=8.5Hz, 2H, Ar-H) ; 7.36 (t, J=9.5Hz, 1H, Ar-H ; 7.80

4-yl]-am no}-fluoro- (d, J=5.5Hz, 1H, Ar-H) ; 7.86 (s, 1H Ar-H ;

benzan de 7. ﬂ’i—vﬂovgpcdlﬁ@ouﬁﬁk acﬁ'!orcﬂl to the ﬁséﬂan@mﬁbﬁm ?y'ﬁe adﬁﬁmk&red%ﬂal%r {(4'
114(br s, 6H, CH3) 1.79-1.85 (m 2 ; hyl car banoyl

J=14Hz, Z:thm&}ly, mﬁaﬁ@scﬁﬂﬂ@ SmbcutﬂﬂgousHNpthIy, m@rﬁn@sﬂ-}ly 1hﬁ&jﬂe)‘1tqne§llﬁ§) (d 4
J=11Hz, 2H, NCH2 4.41 ) 4.4 (s, 2H, NCH2Ar) ;
yl et 5oI )mH?%‘@’faF%‘i“M» mﬁa%epoeéiya fam@(bnslﬂaz mtmthe% yapaltracevebz@vepalcubaﬂg apdpy vy 2H,

Ar-H) ; 1H, Ar-H) ; 7.80 4-yl]yl] -amno) -fluoro- (d,
J=5. 5Hz Tﬁgngﬁn’lt—ﬁlﬂl%@%e 1H, Ar-H) . benzanmide 7.95-7.99 (m 1H,

Ar-H ; 9.05 (d, J=2Hz, "Ar-H .. 15 {(4- 1.13 (br s, 6H, CH3) ;
1.58-1.69 (m 2H,' CH) D|et hyl car bamoyl - 2.29 (d, J=13Hz, 2H, CH2) ;
3.10 (d, J=1A nazeferrﬂ\ropteeqf;ad;m{nmmms mmllyN@mavqnoaslmr (raxarm:csmﬂm Th¢ NCH) ;

NCH2
3.38 pyr I’<(i-)osage \Xﬂf?epexé 2)n the route of%dmmlstr %1)on 'the sevengy of tﬂe alsease age and )
10 weight of the patient and other factors normally considered by the attending physician,
when determining the individual regimen and dosage level as the most appropriate for a

particular patient.

For preparing pharmaceutical compositions from the compounds of this invention,
15 inert, pharmaceutically acceptable cartiers can be either solid or liquid. Solid form
preparations include powders, tablets, dispersible granules, capsules, cachets, and

suppositories.

A solid carrier can be one or more substances which may also act as diluents, flavoring
20  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
divided active component. In tablets, the active component is mixed with the carrier having
25 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

acid glycerides and cocoa butter is first melted and the active ingredient is dispersed



piperidin-4-yl]- ; 4.21 (s, 2H, NCH2Ar) ; 4.31-4.39 (m 1H NCH ;

am no}-fluoro- 6.12 (m 1H, Ar-H ; 6.29 (s, 1H Ar-H ; 6.63 (d, J=8.5Hz,
2H, Ar-HWwWpQ 08/083865.84 (m 1H, Ar- benzamide H) ; 7.20 (d, PCESER2/0@% Ar-H)
; 7.35 (t, J=9.5Hz, 1H, Ar-H) ; 7.77-7.79 (m 1H Ar-H) ; 7.94-7.98 (in,
1H, Ar-H) ; 10.60 (br s, I H NH WD 02/2194783 PCT/ SE02/ 00945 20

Phar maceuti cal conpositions The novel conpounds according to the present
invention may be administered orally, sublingually, intranuscularly,

subcut.anegusly, topically, .intranasally, intraperitoneally, 5 3
ntr at hor BETe Py, for erepples siémsIsy ThepioleR hpmpeenepis |ixige s thgn poured into

| Dt races e RURIN sl b afiiohed b BhACh 4R 0 the Joints. A preferred

route of admrstration 1s orally, i'ntravenousl'y or intramuscularly. The
dosage wil|l depend on the route of admi nistration, the severity of the

di sease, age and to wei ght of the patient and other.factors normally

consi der ed b§uitdbée Giiernalicmipgmneyismosaslionatepragnebaine stehnaten tld, hectosadiughgual

regi nen and dosage Ievgl Fras the nost appropriate for a -particular patient.

For priepalichy: (& BSACRBHE I FEHLoser Wi earbeRpBtRcebrlophies
inventio ’ow-h%l&i'n%%gﬁ&% 8&?3%{@&6%& ﬁu@ll{k}é acceptable carriers can be eit her

solid or Tiqui orm preparations include powders, tablets,

di spersi bl e granul es, capsules, cachets, and suppositories. A solid
carrier can be one or nore substances which may al so act as dil uents,
flavoring 2%eltsgaciude, buictreihot limidedsto, bhdsmaceutically sngspiabldisalts. Zgemplkss obi nder s,

or tablet disintegratin ents; . it can alsp be an encapsulating material.
'n povder BAEPREFIGEA B asPehiable 41ty S aBeO P PEFSHH LY SRR FIFeRs ut ur o
W th the fdened Yenfn¥dui6ih@GehY s s ¥ e, bltfruh@ i hlofe cOMPONENt
is nixed vviet&h ‘the caru‘rﬁlggar ’ha\&/llyﬁag ’W eﬁgi:%géa%r% [ %%}Cglgl%r?%%eeaﬁ%’i es in
sui t abl e qnoyyhitd, icamsnandhieiadtrer, dihythehishdpedantt, cdidetedasilitetesyfat,
preparing suppository conpositions, a |lownmelting wax such as a m xture of
fatty fumarate, glucaptate, gluconate, glutamate, glycollylarsanilate, hexylresorcinate,

hydrabamine, hydrobromide, hydrochloride, hydroxynaphthoate, isethionate, lactate,

lactobionate, malate, maleate, mandelate, mesylate, methylbrofnide, methylnitrate,

15 methylsulfate, mucate, napsylate, nitrate, pamoate (embonate), pantothenate,
phosphate/diphosphate, polygalacturonate, salicylate, stearate, subacetate, succinate,
sulfate, tannate, tartrate, teoclate, triethiodide, and benzathine.
Examples of pharmaceutically unacceptable salts within the scope of the present
inven‘;ion include: hydroiodide, perchlorate, tetrafluoroborate. Pharmaceutically

20  unacceptable salts could be of use because of their advantageous physical and/or chemical

properties, such as crystallinity.

Preferred pharmaceutically acceptable salts are hydrochlorides, sulfates and bitartrates.
The hydrochloridel and sulfate salts are particularly preferred.
25
- 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
(with or without other carriers) is surrounded by a carrier which is thus in association with
it. Similarly, cachets are included.

30



acid glycerides and cocoa butter is first nelted and the active ingredi ent
is dispersed WD 02/094783 PCT/ SE02/ 00945 21 therein by, for exanple,
stirring.wOhe/omiBi en honbgeneous m xture is then poured i RCA/SECLONEN| ent
sized nmolds and allowed to cool and solidify. Suitable carriers are
magnesi um car bonat e, -magnesi um stearatey2 talc, |actose, sugar, 5 pectin,
dextrin, starch, tragacanth, nmethyl cellul ose, sodi umcarboxynet hyl
cellulose, a l|ownelting wax, cocoa butter, and the like. Salts include,
but are not limted to, pharmaceutically acceptable salts. Exanples of
phar maceut i cablgts spavederaishahetsatndcapbulps eanttieaissé apsolidfdoss formsaitablefornt i on
i nclude: 10, a elage. benzenesul fonate, benzoate, bicarbonate, bitartrate,
br oni de, @%}@ﬁﬂﬁ¥5%¥%%ne,' cansyl ate, carbonate, chloride, citrate,

di hydrochl ori de, edetate, edisylate, estolate, esylate, fumarate,

gl ucaptate, gluconate, glutamate, glycollylarsanilate, hexylresorcinate,

hydr abani ne, Ligyill fbmashdbesitibydinciabé sslutiens, luspemionaplit hoatiens. Sselldwenat e,

| actate, |actobionate, nalate, maleate, nmandel ate, nesylate,

met hy| br offi Weter-pasphileng ighycal solutipgs abthsactve ¢ampoundsimay be meapenddasan nitrat &,
panpat e (enbaonatge)., .pant ot henat e hosphat e/ dj phosphat e, . .

pol ygal ac?’iﬁrgﬂ%l? ’ICI\ggpfe@%‘a&PIés, S%@@S&%’i ,e‘gﬁrﬁg’i‘:@? S&%l%lhi&%ﬁf@?lﬁ%@ﬂ%t e,
tannate, gardigadEn &4 Bt JuLeg ' Exanpl es of
pharnaceuticafﬁ@ Gﬁ%ggggﬁgg?%ﬁég.t%&%&%ﬁﬁ%yﬁﬁﬂmgggggﬂggﬂﬁﬂ% pr esent

i nvention i nAhusbes sbiydons fodbdeadrpimistiation adrebe preparad by disediomgtiee active

Phar maceutically 20 unacceptable salts could be of use because of their
advant ageRPPRPEincEaterand agding gufgbiarolojsnspBatariang agente rtabilizersy ardal 1 i nity.

Preferre / ut.icall cceptabl e salts .are hydrochl orides,. sul fates
and b1t ar PRACHTRSE SEb ERRER B Snd ek rH G NP PR s BpSY pistitarf)

pr ef er r edthe HeilBvided H&tﬁ%@ﬂ%bﬁér@m watet o dithQ vistelisBGtehRBsubRAEUI ation

of the active conponent wth encapsulating material as a carrier providing
a capsul engturalmyinteticlganactesing ooyl eelnlose, Goditin @rboxiytietiyl celtuese, ar ri er s)
is surrounded b .carrier which is_ thus in association with it.

Simlarl y?t &L r@lr&@epiﬁép%{gég thg gharmaceutical formulation art.

5 Preferably the pharmaceutical compositions is in unit dosage form. In such form, the
composition is dividgd into unit doses containing appropriate quantities of the active
component. The unit dosage form can be a packaged pfeparation, the package containing
discrete qua:ﬁtities of the preparations, for example, packeted tabléts, capsules, and
powders in vials or ampoules. The unit dosage form can also be a capsule, cachet, or tablet

20 itself, or it can be the appropriate number of any of these packaged forms.
BIOLOGICAL EVALUATION

In vitro model
25

Cell culture

A. Human 2938 cells expressing cloned human , 8, and k receptors and neomycin

resistance were grown in suspension at 37°C and 5% CO; in shaker flasks containing



WO 02/ 094783 PCT/ SE02/ 00945 22 Tabl ets, powders, cachets, and capsul es can
be used as solid dosage fornms suitable for oral admnistration. Liquid
from conpweiokiopt183 i ncl ude sol utions, suspensions, and enulPSTGES2/0B82ri | e
water 5 or water-propylene glycol solutions of the active conpounds may be
mentioned as an exanple of liquid prepsrations suitable for parenteral

adm ni stration. Liquid conpositions can also be formulated in solution in
aqueous pol yet hyl ene gl ycol solution. Aqueous solutions for oral

adm ni stration can be prepared by dissolving the active conponent in water
and addi ng selcivbifce JBVIBNEY s FBE| 8% CHh¢. B &hurenicdt-6diand 600 sig/midnd 10

t hi ckeni ng agents as desired. Aqueous suspensions for oral use can be nmade
by di spersi r%na{ol% finely divided active conponent in water together with a
vi scous material such as natural synthetic gums, resins, nethyl cellulose,
sodi um car boxymnet hyl cel l.ul ose, and other suspendi ng agents known to the
phar maceuBi @l Mbaseatldaat Baimere Weighe@ bl Aided i R-JM@PBBstitdifial 2.5mM
conpositions is in unit dosage form In such form the conposition is

di vi detl i nt ERIMtPHId=ls The hraanswerg hamoeepradavish gpahtionifes] fec (meuss ot ve
conponent . e unit .dosa or n he ac d.p L on, the package
cont ai ni ng E@isg%{}ébénaﬁéﬁ%ﬁi}@é?ug%dﬁ@’l\g aﬁ’lﬁtgﬁ)oﬂér“%ﬁﬁ affPfe, packeted
tablets, ca ﬂﬁm VWAES-Sie i; : o5 B H G e form
can al so beege%g%gu e,Hggghet1§%fﬁ?§ﬁ?§?ﬂ§%u§?§3ﬁ#1 or it ggﬁkﬁggt e

appr opri at e DiMSDastharfollany of these packaged forns. Bl OLOG CAL EVALUATI ON

In vitro nodel 25 Cell culture A. Human 293S cel | s expressing cl oned human
, S, and x receptors and neonycin resistance were grown in suspension at

37C aqg 5&%&5% in shgger fl asks containing WO 02/094783 PCT/ SE02/ 00945 23

cal ci um f . 5% BCS, 0.1% Pluronic F-68, and 600 g/ m

geneti Ci N. Cells were pelleted and resuspended in lysis buffer (50 mM Tris, pH 7.0, 2.5 mM
EDTA, with PMSF added just prior to use to 0.1 mM from a 0.1 M stock in ethanol),
incubated on ice for 15 min, then homogenized with a iaolytron for 30 sec. The suspénsion
was spun at 1000g (max) for 10 min at 4°C. The supernatant was saved on ice and the

15 pellets resuspended and spun as before. The supernatants from both spins were lcombined

and spun at 46,000 g(max) for 30 min. The pellets were resuspended in cold Tris buffer (50
mM Tris/Cl, pH 7.0) and spun again. The final pellets were resuspended in membrane
buffer ( 50 mM Tris, 0.32 M sucrose, pH 7.0). Aliquots (1 ml) in polypropylene tubes were
frozen in dry ice/ethanol and stored at -70°C until use. The protein concentrations were

20  determined by a modified Lowry assay with SDS.

Binding assays

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

30  concentrations. Total (TB) and nonspecific (NS) binding were determined in the absence



B. B. Mouse and rat brains were weighed and rinsed in ice-cold PBS
(containing 2.5mMM 5 EDTA, pH 7.4). The brains were honogenized with a

pol ytron woro2a%78c (rmouse) or 30 sec (rat) in ice-cold IpggisEohedier (50nM
Tris, pH 7.0, 2.5nM EDTA, wi th phenyl net hyl sul fonyl fluoride added just
prior use to 0.5MM froma 0.5M stock iz DMSO et hanol). -io Menbrane
preparation Cells were pelleted and resuspended in lysis buffer (50 nmM
Tris, pH7.0, 2.5 nM EDTA wth PMSF added just prior to use to 0.1 nM
froma 0.1 Mstock in ethanol), incubated on ice for 15 mn, then

honogeni z&Bd pieesncy op P Ml@ﬂ%omﬁ r@ﬁ@egte\@ly THe @b@pféﬁxé W@ﬁexqsslea@dgwhatﬁﬂ at1.000g

f h t dth | I et
(et penadd o2l AR, BSuRP RRAIhE N REpt eSSl B 558 %geg.aaé g e
conbi ned “@ﬂh_chb%{%ﬂﬂl’ AY/b6iRA%ah 'Eﬁff)zr (fsermﬁOrr %1 7Td1% 2) M&b6ish GF/B
resuspended in cold Tris buffer (50 nM Tris/ 0 anc spun agal n.

The fi nal ﬁheﬂsl(&\f}mtmm)@resea;keslpfemtddast fh nre@rﬂ)%qméyetﬂim&rieamr(e Jhemddidadtisity 0. 32 M
sucr ose, EH?O Aliquots (1 m) in yl ene tubes were frozen in

dpamgriained oaihs Blders vas nresus wlt @&g? a cpiyatep piierssopking tecllterafor ons

dry icele

were 20 d b L fi a Bi ndi n S

Vorior anes SerD o8 i B g 0udalnffe 52l HRER Yo i, 3B a1 P B RS

25- gauge 2156 a psléiléﬁl th hﬁa@i@nhi‘éﬁr bBWc@@E@-HMI&H uﬁﬁﬁte?NthéH @ere3 mM

MCl2, 1 rrg/ i gma 7888), pH 7.4, which was stored at 4C after

filtrati oWashﬂdou(ctha 10n12s2ashrbu1ffet tamd, drladah gmoventat 65° oot 2be®he fikerghdtys added 5
/[ mL aprotinin, tati 10 M di i DIT). Ali ts, of .100

Iggvvere gdH'QEF Gyt é’élai[%?é WVB@@BEIE@% é%é\ggﬁgﬁ?&t 'HB}“ ﬂg’é&’“& of t he

appropyiate radioligand and 100 | of test conpound at various 30
concentrations. Total (TB) and nonspecific (NS) binding were determ ned in
t he absenBendfion8l2A839v783 PCT/ SE02/ 00945 24 and presence of 10M nal oxone
respectively. The tubes were vortexed and incubated at 25C for 60-75 mn,
after which tine the contents are rapidly vacuumfiltered and washed with
about 12 m/tuyube ic ffer (50 MM T H 7.0, 3 2 hr.ough
G/ B 1111 er 00 Gatiany il g i mPisue Btdfsmininedpe ddkrecth wah

pol yet hyl gR&IMJsGndsTRBegtGIERANLL Ybdivhtes the binding of GTP to G-proteins to which the
15 receptors are coupled. In the GTP binding assay, GTP[y]35 S is combined with test

compounds and membranes from I—IEK-293S cells expressing the cloned human opioid
receptors or from homogenised rat and mouse brain. Agonists stimulate GTP[y]**S binding
in these membranes. The ECsq and E.x values of compounds are determined from dose-
response curves. Right shifts of the dose response curve by the delta antagonist naltrindole

20  are performed to verify that agonist activity is mediated through delta receptors.

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
25 mM EDTA, 5 mM MgCl,, pH 7.4, Add fresh: 1 mM DTT, 0.1% BSA ). 120uM GDP
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 meﬂibrane
protein (20ug/well) and 100000130000 dpm of GTPY> S per well (0.11 -0.14nM). The
" basal and maximal stimulated binding are determined in absence and presence of 3uM

30 SNC-380



5 (dpm) retained on the filters was neasured with a beta counter after
soaking the filters for at least 12h in mnivials containing 6-7 mni
scintill awpDon/od47863 d. |If the assay is set up in 96- place @eESEMI4D] at es,
the filtration is over 96-place PElI-soaked unifilters, which were washed
with 3 x 1 m wash buffer, and dried i&5an oven at 55C for 2h. The filter
plates were counted in a TopCount (Packard) after adding 50 | Ms-20
scintillation fluid/well. 10. Functional Assays The agoni st activity of

t he conpounds is neasured by determ ning the degree to which the conpounds
receptor conplex activates the binding of GIP to G proteins to which the

i's receptons. an Sié:oupl ed. In the GIP binding assay, GIP[y]35S is conbined
W th test—ccrn'p'ognds and nmenbranes from HEI R-2935 cells expressing the

cl oned human opioid receptors or from honbgeni sed rat and nouse brain.
Agoni sts stimulate GIP[y] 35S binding in these nmenbranes. The EC50 and Emax
val ues of cdipopad§c hindinggSB) man eglctilathad @3NS asitha SB indiesmssenBe ght shifts

of the dose response curve by the delta antagqni st | trjndole 20.are
bt 1 oo d oG (o RyPmORHES S Pt es AN ReraepAEe Oheeninl 8. VhlBh gHGse in

[ SCePt OF S1ilRRRAUN b G %%Egpgg@iég}%gg Bl BRI BARNE S Get NavEd at

37C, passe tinmes throu nt-e nee luted in the

GTPyS bi f&didﬁﬂlte(@@oﬂ%é‘i‘ﬂﬂ@ﬁ,or 20rvel 0 gubvh BeCloand GraphPIMIERK), 5 . MM
Myd 2, pH 7.4, Add fresh: 1 mM DIT, O 1% BSA). 120M GOP final is added

nmenbr aneignpliot, oh Recepie FRCHRlugn @f Enwerotaladaipdintshe Cheng Brugsafed from

10- poi nt dose-r ons rves d in 300l with th opri at mount of
menbr ane qu?tb%Sie%PgUgFMW ueﬁr?gTq@bg@ﬁp 38063° Wﬁﬁ%‘?{)%%e%%ﬁ | |
(0.11,-0. : d i I i nds ermned in
abseglqcoe alm p%%%es%{%ggco gbr R@Sggﬁ Wﬁ@%@%&%@&gﬂﬁzﬁﬁsg@ 25 Data
anal ysi s ifhitispécintiicateBiim@arig2( SB) was cal cul ated as TB-NS, and the SB in
the presence of 5 various test conpounds was expressed as percentage of -

control SB. Values of I1C50 and Hill coefficient (nH) for ligands in
di spl aci nl%b%pfcﬂ‘o' ggqcl;glﬁatgound radi ol i gand were
Ex. HDELTA - RAT BRAIN MOUSE BRAIN
# (nM) e (nM) (nM)
IC50 EC50 %EMax EC50 %EMax EC50 %EMax
1- | 0.247- 0.115- 84.69- 0.563- 100.1- 0.807- 93.36-
15| 5.405 338.89 110.25 73.672 176.86 48.164 163.19

.15

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
20 the estimated K§g (up to 10 times if amounts of radioligand required are feasible). The
specific radioligand binding was expressed as pﬁlole/mg membrane protein. Values of K
and Bpax from individual experiments were obtained from nonlinear fits of specifically

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



calculated fromlogit plots or curve fitting progranms such as Ligand,

G aphPad Prism SigmaPlot, or ReceptorFit. Values of Ki were cal cul at ed
fromt he whengofsussof f s equation. Mean S . E. M val ues ®CTISEBD)09S and ng
were reported for ligands tested in at 10 | east three displacenent curves.
Bi ol ogi cal activity of the conpounds of26t he present invention is indicated
in Table 2. Table 2: Biological data. Ex. HDELTA RAT BRAI N MOUSE BRAI N

(nM (nM (nM 1C50 EC50 %EMax EC50 %EMax ECS50 %&EMax 1- 0.247- 0.115-

84.69- 0.2363- 100.1- 0 807- 93.36- 15 5. 9 110.25 73.672 176. 86
48. 164 163tgninatonf Machanosallodvnia Hsing Mon Frey Jestings i ol | gand Kg val ues
were determ ned by perform ng the binding assays on cell nenbranes with

t he appr opesting evas pdifotmehbrtweet 0300 eeh i 6:80h osisg tangiethgd fdesmbed By tGhaplani nes
20 the estinma Kg,.(up to 10 ti, i.f amounts of radioligand required are
f easi bl €)%t &’rh@g@egﬁgﬁsgwamjfwfi g%"ﬁ?iexmlﬁwarggs wasm@)@&ae\yg@aneég%ﬁemewhﬁﬂ
menbr ane i S f I ndi vi I per.i re
bt ai ed e dhes T Wipdh v EOTAIHLGOT TS TR AT FRE) Sl
radi ol § gafhd nfid@nrdtardes hehipava Ge6idticbe s SerRi®reSfobepdRdaihe pY¥ W4/ tBR4E83

PCT/ SE02/ 00945 26 Determi nation O Mechano- Al oodyni a Using Von Frey
Testing Teh anggriemof Se¥ b Fnesuhdisst witk nogeitindicaliyl indeoitalusiffigss a4 Iyt 6thd

o of o bl Veer i son it 5 pohbadiechine Bl 3R Dbl BB R8E7, "
to habitupged %nﬂ@idjeﬁueﬁl'h”the Hign ﬁ?%e&%e}ggcﬁ%té flﬁﬁar@uﬁéw as(lg&ict‘?%]r}tahi nd

paw, avoiding the less sensitive paw was touched

seri es offofte\forcabsecy shgit backiirghagdabgathietgam, aad hyld foe appreRrinadtel$ 6L sreass.

(0.41, 0.69,  1.20, 2.04, 3.63, 5.50, 8.51, and 15.14 grans; Stoelting,

111, USA)A PPREVG sesPPRSyWEaGtedifshe pppIvas shampbmvithdemme dtlinching immediatdlpor

per pendi cul ar_to tQ% E}Eantar surface w sufficient force to.cause a
o i

h
sl'i ght butRPi 543 © DAL WasHA BRI  po BF d%iPMAt Mﬁ"éa%%xvﬁas.

considered an ambiguous response, and in such cases the stimulus was repeated.

Testing Protocol

15 The animals were tested on postoperative day 1 for the FCA-treated group. The 50%
withdrawal threshold was determined using the up-down method of Dixon (1980). Testing
was started with the 2.04 g hair, in the middle of the series. Stimuli were always presented
in a consecutive way, whether ascending or déscending. | In the absence of a paw
withdrawal response to the initially selected hair, a stronger stimulus was presented; in the

20 event of paw withdrawal, the next weaker stimulus was chosen. Optimal threshold
calcula}ion by this method requires 6 responses in the immediate vicinity of the 50%
'threshold, and counting of these 6 responses began when the first changeAin reéponsé
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

25 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:

50% g threshold = 10%T*¥9 / 10,000



10 A positive response was noted if the paw was sharply w t hdrawn.
Flinching imedi ately wupon renoval of the hair was al so considered a
positive wogpomses Anbul ati on was consi dered an anbi guouPCTSEPL®E and in
such cases the stinmulus was repeated. Testing Protocol 15 The animls were
tested on postoperative day 1 for the BGA-treated group. The 50%

wi t hdrawal threshold was determ ned using the up-down nethod of Di xon
(1980). Testing was started with the 2.04 g hair, in the nmddle of the
series. Stimuli were always presented 1in a consecutive way, whether
ascendi ng or descending. In the absence of a paw w thdrawal response to
the initially selected hair, a stronger_ stinmulus was presented; in the 20
event of PaWCWKE mdvai@iof thedasieien FueReir wiedhlod snifgls kehdaladar ahtg fpm

t hreshol d C i hi,s hod .r Lres 6 responses in e i medi ate
Ve ty SPARELa: APAPE RO PRI Sounering or e h S 0RRREs Bl B bR
when the §iffefdnc® Batm@en simhBFRERSAs). PRFI§ =&FRo.€. 9. the threshold was first
crossed. In cases where thresholds fell outside the range of stimuli,

val uess of 15.14 (normal sensitivity) or 0.41 (maximally allodynic) were 25
respecti v%l y .assi gned, The resulti ngbpat tern of positive and negati ve
r esponses YRAZTeY FHEIhldsWERS ¢RyIveEried KoRerEst Ynmaximum, possible a0 MPE),

wi t hdr awa A % Wt a . i r oS} t he
Forml o 255885 frChapbite: 2 18 SRS b R B ob DB Shb it A8 o0
27 where Xf = value of the last von Frey hair used (log units); k = tabular
value (from Chaplan et al. (1994)) for the pattern of positive / negative -
responses; and S%MRhn Duig freated threshikst (g e alletyinia thi )

0.224. 5 Von Frey threshgq| ds re erted t.o _per.c of maxi mum possi bl e
ef fect® (% MPE), accordi nFBI\A%FFé'b‘(Pi Egétaﬁlgaynligg'ﬁs.hﬁ@fol | owi ng equati on
was used to conpute % MPE:" % MPE = Drug treated threshold (g) - allodynia
threshold (g) X 100 10 Control threshold (g) --allodynia threshold (Q)

ADM NI STRADMINISFRAHIONSOBIBSNCEUBSTANGH € i nj ected (subcut aneously,
intraperitoneally, intravenously or oral I y)'with_a test

Rats were injected (subcutaneously, intraperitoneally, intravenously or orally) with a test

'.-5!

substance prior to von Frey tesﬁng, the time between administration of test compound and

15 the von Frey test varied depending upon the nature of the test compound.

WRITHING TEST

Acetic acid will bring abdominal contractions when administered intraperitoneally in mice.
These will then extend their body in a typical pattern. When analgesic drugs are

20 administered, this described movement is less frequently observed and the drug selected as
a potential good candidate. | |
A complete and typical Writhing reflex is considered only when the following elements are
present: the animal is not in movement; the lower back is slightly depressed; the plantar
aspect of both paws is observable. In this assay, compounds of the present invention

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

(i) Solutions preparation



substance prior to von Frey testing, the tine between adm nistration of
test conmpound and 15 the von Frey test varied dependi ng upon the nature of
the test worpowtes WRI THI NG TEST Acetic acid will bring alpdersEnzid0945
contracti ons when adm nistered intraperitoneally in mce. These will then
extend their body in a typical pattern.283Wen anal gesic drugs are 20

adm ni stered, this described novenent is |less frequently observed and the
drug selected as a potential good candidate. A conplete and typi cal
Withing reflex is considered only when the follow ng el enents are

present : Hiseticatidbhc®H):A30 Llrofrissetindyeid istadded towld:8Smt &f distilbedivepiterliy order
depressed; the plantar, as t of both paws is observable. In this assay,
conpounds t(b?bq‘[nﬂé fﬁ}ﬂig@ﬁ{nei o%&@ Rl Eith ?Enﬂéﬁﬁ?&rﬁa%?% Og{)ég‘i AFQHN{hS sPREANY S on of
writhing i:0g:..f 1-100 tnol/kg. (i) Solutions
preparati E%E%Qggﬁgg%%g%g&%ysﬁggﬁ%% 28 Acetic acid (AcOH): 120 L of
AceticAcid is added to 19.88 m of distilled water in order to obtain a
final volune of 20 M with a final concentration of 0.6% AcOH. The sol ution
is théen u Fagineboawai if prepared et dissolves! iGdimpoostduitablagghicl&ach
compound i s prepared and dissolved in the nost suitable vehicle according
to standa?‘ﬁzogc{lﬁgg’dﬁj?@f?ﬁoﬁ V&S ut i ons admi ni strati on The compound (drug):
is administered orally, intraperitoneally (i.p.) , subcutaneously (s.c.)

io or intravenously (i.v.)) at 10 m/kg (considering the average m ce body
wei ght) 2@ SSlutfons Abnimisoetitidd (according to the class of conpound and its
characteristics) prior to testing. Wen the conpound is delivered

cent ral | yThe eamppeme(diug) issadmjinisiered, arally, drtrapgtitoastlbeGipHy sphcutanpously (seiume of
5L i dm nj st . .15, The A i i ni st d int it. I
oo o DB SEB oy RO ASR P R SRt BB ARG

i mredi at eh(ynmutéyz %Eébr&i% b B cldsk bof donlSthiiRdd T8 %h%bt@ﬁétic@%‘i{(ﬁs\% itétsﬁ?%bser ved

for a period of m nutes and the nunber of occasions g
refl ex) ndthed tiencbnomovpi iedelaeredhenteaily: btravhetriewlpdyi(ien) or Miatheeully (kepd i n

. volume of 5 pL is administered.

15 The AcOH is administered intraperitoneally (i.p.) in two sites at 10 ml/kg (considering the

average mice body weight) immediately prior to testing.

(iiii) Testing
The animal (mouse) is observed for a period of 20 minutes and the number of occasions

20 (Writhing reflex) noted and compiled at the end of .the experiment. Mice are kept in
individual “shoe box” cages with contact bedding. A total of 4 mice are usually observed at

the same time: one control and three doses of drug.

For the anxiety and anxiety-like indications, efficacy has been established in the geller-

25 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 -
Gastrointestinal & Liver Physiology. 282(2):G307-16, 2002 Feb, in the rat.

30



i ndi vi dual "shoe box" cages wth contact bedding. A total of 4 mce are
usual |y observed at the sane tinme: one control and three doses of drug.
For the awwioenys78hd anxi ety-like indications, efficacy hagChsen/establi shed
inthe geller- 25 seifter conflict test in the rat. For the functional
gastrointestina disorder indication, efifgicacy can be established in the
assay described by Coutinho SV et al, in Anerican Journal of Physiology -
Gastrointestinal & Liver Physiology. 282(2):G07-16, 2002 Feb, in the rat.
30 WD 02/ 094783 PCT/ SE02/ 00945 29 CLAIMS 1. A conpound of the formula I O
H3CN F\ NH2 H3C N ~.0..1 JNRL 5CMMdMSn R is selected fromany one
of 10 (i) phenyl; O (ii) pyridinyl O N 15 (iii) thienyl OSI WO 02/094783
PCT/ SE02/ 00945 -

1. A compound of the formula I

@]
' F
H,C” N
p NH,
H3C N
ﬁj o0 .1
)N |
R1
5
wherein

R1 is selected from any one of

QO

10 (i) phenyl;

(ii) pyridinyl
AN
l =
N
15
(iii) thienyl



30 (iv) furanyl 00, (v) imdazolyl H N 5 N (vi) triazolyl H NN N NJlI
10 (vii) pyrrolyl V' N H(viii) thiazolyl S N 15 (ix) pyridyl-Noxide O
N wher e waok/oRIsphenyl ring and R1L heteroaromatic ring nmeR¢TiSEdBE@omtlent |y
be further substituted by 1, 2 or 3 substituents independently selected.
from strai ght and branched WO 02/ 0947830PCT/ SE02/ 00945 31 C1-C6 al kyl,
N2, CF3, Cl1-C6 al koxy, chloro, fluoro, brono, and iodo, as well as salts
thereof. 2. A compound according to claim1, wherein each R phenyl ring
and 5 Rl heteroaromatic ring may independently be further substituted by 1,
2 or 3 sub%rifragght s i ndependently sel ected fromnmethyl, CF3, chloro,

fluoro, bronop, and im

O

(v) imidazolyl
H
N

A\

(vi) triazolyl

10 (vii) pyrrolyl

[9

(viii) thiazolyl

(S

{ .
\_/
15 (ix) pyridyl-N-oxide

(IY

N
X
=

1 .
where each R phenyl ring and R1 heteroaromatic ring may independently be further

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



3.. A conpound according to claim1l, wherein each Rl phenyl ring and Rl
heteroaromatic ring nmay independently be further substituted by a nethyl
group. 10wo.02#M94783rpound according to claiml, wherein R i PCEBEIZIONYS |
pyrrolyl, thienyl or furanyl. 5. A compound according' to claim1, selected
fromany one of 15 31

[ (1- Benzyl - pi peridi n-4-yl)-{(4-di et hyl -carbanoyl - phenyl ) -am no] -fl uoro-benza
m de,

[ (4- Di et hyl car banoyl - phenyl ) - (1- pyri di n- 2-yl net hyl - pi peridin-4-yl)-amno]-f
| uor o- bebr-&isiatiey], Iﬁ@%@ﬁtﬂly@@a]ﬂ(bxsamblpro fhieng; [brerd.-anidiiogsh em well as salts

-yl et hyl - pi peridin-4-yl)-am no] -fluoro- benzam de, 20

[ (4-Di et h%’@&fbam)yl phenyl) (1 -furan-3-yl met hyl - pi peridin-4-yl)-am no] flu -’
oro- benzam de,

[ (4- Di et hyl car banmoyl - phenyl ) - (1-t hi ophen 2-yl ETEt hyl - pi peri di n-4-yl)-am noj
-fl uor o- beAzampdend bécording to claim 1, wherem each R" phenyl ring and

1- (2, 4-Di chl or o-benzyl ) - pi peri di n- 4- ?/ - (4-di et hyl car bam oyl - phenyl ) - am no]
-fl uoro- B5hetengemm’mdm,g may mdependent y be further substltuted by 1, 2 or 3 substituents

I[l(Jg;(II))i_eth caragln}))yﬁee%te?@(%%ggénah 3yI° om f‘ﬂl gﬁpﬂ?l’lgl n-4-yl)-amnoj - f

- (4-di et hyl car banoyl =phenyl ) -am no] -fl uoro- benzam de, WO 02/094783

PCT/ SE02/ 00945 32

[ (4- D|bet hy.l Agbb@myd aquogting Yo {din Ll,rvatn:rélnyhcrmnhyhez@il pag and R Hetgtoprcmmdtieo] - f 1 u
oro- benzani de

[ (4-Di et hlgﬂllg:mﬂbmdsptbnqghéﬂbbﬁllﬂ@r pybstitiitas by aymethyhgroupi peri di n- 4-yl ) - ani no] - f
| uor o- "benzam de, 5

[[1- (4 Chl or o- benzyl ) - pi peri di n-4-yl ] - (4- d| et hyl car banoyl - phenyl ) - ami no] - f

uor o- bengagidgmound ding to cl 1, wh R s pyridinyl, olyl, thienyl or furanyl.
[ (4-Di et hyl car bgm)y acpcoér%n% o%iunpyrvr(flrer%n ; rpr%’a?hy?, Blyrseryl di n- y 4-yl) - aym noj - f
| uor o- benzam de,

5. A compound according to claim 1, selected from any one of

is [(1-Bénzyl-piperidin—4-yl)-(4-diethyl-carbamoyl-phenyl)-amino]—ﬂuc;ro—benzamide,
[(4-Diethylcarbamoyl-phenyl)-(1-pyridin-2- ylmethyl—p1per1d1n 4-yl)-amino]-fluoro-
benzamide,
[(4-Diethylcarbamoyl-phenyl)-(1-thiophen-3-ylmethyl-piperidin-4-yl)-amino]-fluoro-
benzamide, r

20 [(4-Diethylcarbamoyl-phenyl)-(1-furan-3-ylmethyl-piperidin-4-yl)-amino]-fluoro-
benzamide,
[(4—Diethylcarbamoyl-phenyl)-(l-thiophgn-2-yhnethyl-piperidih—4-yl)-amino]-ﬂuoro-
benzamide, '
-2, 4-chhloro-benzyl)—p1per1d1n—4—yl] (4-diethylcarbam-oyl-phenyl)-amino]-fluoro-

25 benzamide, .
[(4—Diethylcarbamoyl—phenyl)-(1-thiaz‘ol-;’z-ylmethyl-piperidin—4-yl)-amino]-ﬂuoro-
benzamide, | '
[[1-(4-Bromo-benzyl)-piperidin-4-yl]-(4-diethylcarbamoyl-phenyl)- amlno] fluoro-

benzamide,



{ (4-D ethyl carbanoyl - phenyl)-[

1- (3H i mdazol -4-yl methyl )-piperidin-4-yl]-amno }- 10 fluoro-benzam de, {

(4- Di et hywoarhbaurey | - phenyl )-[ 1-(1 H i ni dazol - 2-yl met hyl ) Ppirseni/eions 4- yl |

-ami no }- fluoro-benzam de and { (4-D ethyl carbanoyl - phenyl )-[1-(1

H pyrrol - 2-yl et hyl ) - pi peridin-4-yl]-amno}-fluoro- benzam de. 15 6. A

conpound according to any of the preceding clains, in formof its

hydrochl oride, dihydrochloride, sulfate, tartrate, ditrifl uoroacet ate or

citrate salts . process for eparing a conpound of formula I,

compr s o (e smhoBt oRiraip0 e genpridin foy rgmnd P01\ OV N PG
V\/nerel PG |$ a urethane protecting group, such as Boc and CBZ, or

benzyl or 9% ut ed benzyl protecting group, such as

grgrrglbrerﬁtzgﬁx%% us%br?g quh% adi m%gﬁyﬁfgh%ﬁ%%&‘z&l WE&%&Q gSprggence

of a basebez&agude sodi um tent - but oxi de, to give the corrpounds of general
formula I'l1, NCN NPGIIlI which is thereafter Brotected, under

st andaf d Hdr(&rQm@ﬁﬁ’sbeélﬁ?d)-@m@ylldat-éd’l]tﬁ‘ldbﬁhﬂé@fb@mpylepheﬁ omihel-Figowi th a
conmpound %f th egener al formula RI-CHO to give conpounds of the general

formula I. Corrpound according to claim1l for use in therapy. 10 9. Use
of a conpwrmeﬁ@rcafuiml bﬁeﬁ}@f—m‘ﬁﬁﬂm-@fyhﬁlzt%&ﬂbﬂaeﬁ&h 408 ARRSE ARy e of a
benzamide,

{(4-Diethy1carbamoyl-phepyl)—[1-(3H—imidazol-4-y1methy1).-piperidin—4—yl]-amino}-
10 fluoro-benzamide, '
{(4-Diethylcarbamoyl-phenyl)-[1-(1H-imidazol-2-ylmethyl)-piperidin-4-yl]-amino}-
- fluoro-benzamide and ‘
{(4-Diethylcarbamoyl-phenyl)-[ 1-(1H-pyrrol-2-ylmethyl)-piperidin-4-yl]-amino} -fluoro-
benzamide. |
15
6. A compound according to any of the preceding claims, in form of its hydrochloride, -

dihydrochloride, sulfate, tartrate, ditrifluoroacetate or citrate salts.

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

20  the general formula II

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-diethyl-4-



medi canent for use in the treatnment of pain, anxiety or functional
gastrointestinal disorders. 10. A pharmaceutical conposition conprising a
conpound wb oeleet78Ormul a | according to 15 claim 1l as an &CTiSEe2/00gy edi ent ,
together with a pharmaceutically acceptable carrier. 11. A nethod for the
treatnment of pain, whereby an effective3anount of a conpound of the
formula | according to claiml is admnistered to a subject in need of pain
managenent. 20 12. A nethod for the treatnent of gastrointestinal

di sorders, whereby an effective amount of a conpound of the fornmula I

accor di ngbioaﬂ@%amlée usEgadplladismesatdyste- & P§@|(1§‘Pébt mstm Pieseneg of . basp ¢ &i d
gastrointestin VWO 02/ 094 RCT/ S 34 13. A nethod for
the treat ﬁ%‘%‘fmg‘?ﬂ'gbﬁoﬁ’éig > O PESO ‘é‘%’gtﬁ’; g%ﬁ?rng > anount of a

conmpound of the fornmula | ac r_d| ng to claim1, |s adm' nistered to a

subject suffering fromsaid}§ i NFury._~S 14. A conpound of the general
formula Il O N CN PG NI ur et hane protecting group,
such as Boc and CBZ, or benzyl pstit benzyl protecting group, -
such as 2, 4-di met hoxyben . 1o XX ginthe general formula X O
F NCN XN R

PG I

which is thereafter deprotected, under standard conditions and alkylated under reductive
s conditions with a compound of the general formula R'-CHO to give compounds of the

general formula 1.
8. A compound according to claim 1 for use in therapy.

10 9. 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

disorders.

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

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

11. 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 pain
management.

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

from said gastrointestinal disorder.



wherein R is selected fromany one of phenyl, pyridinyl, thienyl, furanyl,
I mdazolyl, 15 triazolyl, pyrrolyl, thiazolyl, or pyridyl-N oxide. wherein
PG is a uwetthangspr ot ecti ng group, such as Boc and CBZ, oPChSEayd09es
substituted benzyl protecting group, su4ch as 2, 4-di met hoxybenzyl .

13. A method for the treatment of spinal injuries, whereby an effective amount of a
compound of the formula I according to claim 1, is administered to a subject suffering

from said spinal injury.

5 14. A compound of the general formula III

O .
”’%Iﬂ
) N CN A
N |
PG om

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

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

10 15. A compound of the general formula X:

0O

T,

R1

wherein Rl is selected from any one of phenyl, pyridinyl, thienyl, furanyl, imidazolyl,
15 triazolyl, pyrrolyl, thiazolyl, or pyridyl-N-oxide.
wherein PG is a urethane protecting group, such as Boc and CBZ, or benzyl or substituted

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



