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4[ pi peri di n-4-yliden-(3-car banoyl phenyl ) met hyl] benzam de derivatives and
t hei r usewbas/oedres treatnent of pain, spinal injuries or @agiSEor/osest i nal
di sorders Field of the Invention The present invention is directed to novel
conpounds, to a process for their preparation, 5 their use and

phar maceuti cal conpositions conprising the novel conpounds. The novel
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havi ng a r Frons suc circulatory and pain
systens. Ligands for the 8 receptor may therefore find potential use as 10
anal gesics, and/or as antihypertensive agents. Ligands for the 8 receptor
have al s&igkefthednyention possess i mmunonodul atory activities. The
identification of at |least three different popul ations of opioid receptors
(, S and x) i sThapeseneinbergish ahlitestbet rnel cdhpoirts,ae aprecsfpahenrepanationf h
central and peripheral nervous systens of many species including nan.
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unsuitabl e for admnistration by systemc routes. One exanple of a
non- pept Bdikgreu hefnyentioBNC80 (Bilsky E.J. et al., Journal of
Phar macol ogy and Experinental Therapeutics, 273(1), pp. 359-366 (1995)).

There is howeveghe 8tdckptorchan Bl idenfificiek datihgy/erofl-1AgaRl Bddlyfavtiog saed asonl y
i nproved 20 selectivity, but also an inproved side-effect profile. Thus,
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syst eni ca
many species including man. Analgesia has been observed in various animal models when one or

15 more of these receptors has been activated.

With few exceptions, currently available selective opioid 0 ligands are peptidic in nature and
are unsuitable for administration by systemic routes. One example of a non-peptidic d-agonist is
SNCS8O0 (Bilsky E.J. et al., Journal of Pharmacology and Experimental Therapeutics, 273(1),
pp. 359-366 (1995)). There 1s however still a need for selective d-agonists having not only improved

20  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 |1 agonists, as

well as having improved systemic efficacy.

Analgesies that have been identified and exist in the prior art have many disadvantages in that
25 they suffer from poor pharmacokinetics and are not analgesic when administered by systemic routes.
Also, it has been documented that preferred & agonist compounds, described within the prior art,

show significant convulsive effects when administered systemically.



WO 03/ 029215 PCT/ SE02/ 01804 2 We have now found that certain conpounds not
specifically disclosed by, but included wthin the scope of WD 98/28275,
exhi bit swopsiogizngyl y i nproved 8-agoni st properties and i nPCIsE2/pB0£NCy.
Qutline of the invention 5 The novel conpounds according to the present
invention are defined by the formula |2 wherein ONH2 O1 RI10 R is
selected fromany one of (i) phenyl; O (ii) pyridiny] N 15 (iii) thieny]
S \0 (iv) fur3shavenNDfOBd ¢RORHBINROTPSENR NG k& ficaly dibtl¢sed by, bdiadudedl \ \
\> H 5 N (vi) triazolyl - . _ ] . o

within the scope of WO 98728275, exhibit surprisingly improved §-agonist properties and in vivo

potency.

QOutline of the invention

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

wherein

10 Rl is selected from any one of

() pheny; @



NN H (vii) pyrrolyl NH; and S~ C (viii) thiazolyl N 10 where each R1
phenyl ring and R1L heteroaromatic ring may optionally and i ndependently be
further wobswedsuted by 1, 2 or 3 substituents independenticy/szet/esbved from
straight and branched Cl1-C6 al kyl, N2, CF3, C 1-C6 al koxy, chloro,
fluoro, brono, and iodo. The substitut?ons on the phenyl ring and on the
het eroaromatic ring may take place in any position on said ring systens.
Particul arly, novel conpounds according to the present invention are
defined by the fornula 15 | wherein Rl is selected fromany one of (i)
phenyl (ii) pyridinyl I \ 20 (iii) thienyl S and 0" WO 03/029215

PCT/ SE02/ 01804 4 (iMN) fir aryl O Wthin the scope of the invention are
al so salbﬁhmaﬂgwfna§gl rs of the conpounds of the fornmula |I. 5 Wen the
phenyl ring an he \neteroaromatic ring(s) are substituted, the preferred
substituents are indepgndently selected fromany one of CF3, nethyl, iodo,
brono, fluoro and chloro.
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10 where each Rl phenyl ring and R1 heteroaromatic ring may optionally and independently be further
substituted by 1, 2 or 3 substituents independently selected from straight and branched C;-Cg alkyl,

NO3, 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 ring systems.

Particularly, novel compounds according to the present invention are defined by the formula

15 1

) 1.
wherein R is selected from any one of

(i) phenyl ;

N
(i) pyridinyl @
=

S

(iii) thienyl and
\ /]

20



The novel conpounds of the present invention are useful in therapy,
especially for the treatnent of various pain conditions such as chronic
pai n, neuwopawih2es pai n, acute pain, cancer pain, 10 pai nPCaSELZI0ISY4
rheumatoid arthritis, mgraine, visceral pain etc. This list should however
not be interpreted as .exhaustive. Conpounds of the invention are useful as
i mmunonodul at ors, especially for autoi mune diseases, such as arthritis,

for skin(gyfafhd, o transplants and simlar surgical needs, for collagen
di seases, various Qllérgies, for use as anti-tunour agents and anti viral
agents. 15 Conpoun f the invention are useful in disease states where

degeneration or dysfunction of opioid receptors is present or inplicated
in that paradi .This may.involve the use of isotopica | abe

versions- of -t ha L6 SR Coh IREMORGBAP SIS A CHIRBRT et RS Dend

i magi ng appli,gations such as positron em ssion tonography (PET). Conpounds
of the invention are useful for the treatnent of diarrhoea, depression,
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hypertensi&n. Conpounds of the invention are useful as an anal gesic agent
for use durihg general anaesthesia and nonitored anaesthesia care.

Combi nations of_ agents with different properties are 25 often used to
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is the use of any of the conpounds according to the WO 03/029215

PCT/ SEO2 infikhiewd abexhaustive.a | above, for the. manufacture of a nedi cament for
the treatnent of any of the conditions discussed above. A further aspect

of the inventi@fmpsinds SREORACrEON arb DRl HEAARBIMoA 1atErs TR fo? Hﬁt&ﬁ{niuﬂlfg ; rom

any of the conditions discussed above, whereby an effective anmount o
conpounddaesey dichgs drthritikefor shirf graftspbrgan tramlgdants and sindldniungicd] esees foraoRagp@t | ent
in need of such treatnent,. .

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

15 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
labelled versions of the compounds of the invention in diagnostic techni.ques and imaging applications

such as positron emission tomography (PET).

Compounds of the invention are useful for the treatment of diarrhoea, depression, anxiety,
20 urinary incontinence, various mental illnesses, cough, lung oedema, various gastro-intestinal
disorders, spinal injury and drug addiction, including the treatment of alcohol, nicotine, opioid and

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

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

hypnotics, anxiolytics, neuromuscular blockers and opioids.

Also within the scope of the invention is the use of any of the compounds according to the



A further aspect of the present invention is internedi ates of the general
formula Il OH3CN H3C" COCH Il N 1 PG whherein PGis a urethane
prot ecti gogsoegrisuch as Boc or CBZ, or a benzyl or substiPCutSed2/olsenzyl
protecting group, such as 2,4-dinmethoxybenzyl. 10 Methods of preparation
EXAMPLES The invention will now be described in nore detail by the
foll ow ng Schenes and Exanpl es, which are not to be construed as |imting
t he i nveffirinola.l ab@WeOfr 02 aRDEARGE OSEORADAROM for GheGre@memESIN any &t tBd\cdnditions Br Co2H
H2C n \ B(OH} Pd(l'Ph)4, Na2CO3 2M PyBOP, HOBt, DIPEA N N Toluene | EtCOH
NHACI , DEFCYs§ abP¥e. R = Boc; 2a: R = Boc; 1b: R=Bn. 2b: R=Bn. OO
Et2N 1 \ / | FI,NI \ /

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

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

A further aspect of the present invention 1s intermediates of the general formula II

0
A
HSCJ | COOH

II
ITJ
PG

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

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

10 Methods of preparation

EXAMPLES

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.



\ CONHz ONHz Do- 4 N HC C RCHO NaB(CNNH3 N NRH 3a: R = Boc; 3b: R =
Bn, 4 O EANI1 \ / coNH, 5a: R = 2-thienyl 5b: R= 2-furanyl N 5c: R =
3-furanylwo 030292 = 2-pyridyl R 5e: R = 3-thiophenyl 5f PCRSE0Zo18M azol e
59: R = 3-pyridine 5h: R = 2-pyrrole 5|: R = 4-pyridine 5j: R=

4-im dazole Schene 1: Synthetic Rout e®t o Compounds of the Present

| nvention

N, N- Di et hyl - 4- fN- Boc- pi peri di n- 4- yl i dené{ 3- car boxyphenyl ) - met hyl ] - benzani de
(2a). A m XEdNE EL,N
4-[ br ono- (4-di et arpanoyl - yI )-neth per i di ne- 1- car boxylic
acid 5 tert-butyl e |ter (La.~45img, 1.0 nmol -c&?zBoxyphenyI bor oni ¢
acid (330 ny, 2.0 : ¢ -
phosphi ne) pal | adiu
(degassed, 10 nlL) wa

(25dd‘ﬁ]) Nalol8l uene’ (deg
r ef | urehe atior90( err) C for'}‘4 hrs und®LONPIF The reacti on

1 R
m xture ' 2a: R Boc;
ta: R = Boc; 2b:R=B
1b: R = Bn. -
o)
0. g
CONH, CONH,
4 N HCI I R'CHO
NaB(CN)H,
N N
R H
3a: R = Boc;
3b: R=Bn, 4
0
HAOUY
| CONH,
5a: R!= 2-thienyl
5b: R!=2-furanyl
N 5¢: R!=3-furanyl
) 5d: R'= 2-pyridyl
R’ Se: R'=3-thiophenyl

5f: Ri= 2-thiazole
Sg: Ri=3-pyridine
5h: Rl=2-pyrrole
5i: R=4-pyridine -
5j: R'=4-imidazole

Scheme 1: Synthetic Route to Compounds of the Present Invention

N,N-Diethyl-4-[N-Boc-piperidin-4-ylidene(3-carboxyphenyl)-methyl]-benzamide (2a).
A mixture of 4- [bromo- (4-diethylcarbamoyl-phenyl)-methylene]-piperidine- 1-carboxylic acid

s tert-butyl ester (1a, 451 mg, 1.0 mmol), 3-carboxyphenyl boronic acid (330 mg, 2.0 mmol), 2M
Na,CO; (3 mL), and tetrakis(triphenyl phosphine) palladium(0) (25 mg) in toluene (degassed, 10
mL) and ethanol (degassed, .10 mL) was refluxed at 90°C for 4 hrs under N,. The reaction mixture
was then quenched with aqueous NH,Cl after cooling down to 0 'C, and extracted with ethy] acetate
(2 x 50 mL). The combined organic phases were washed with brine, dried over MgSO,, and

10 evaporated to give a crude product, which was puriﬁed by flash silica gel column to provide the

desired compound 2a (345 mg, 70 %): '"H NMR (CDCE) 6 1.15 (3 H, br m, CH3CH)»-), 1.23 (3
H, br m, CH3CH»-), 1.47 (9 H, s, C(CH3)3), 2.31 (2 H, m, piperidine CH-), 2.35 (2 H, m,



was then quenched with aqueous NH4CI after cooling down to O (err)C, and
extracted with ethyl acetate (2 x 50 nlL). The conbi ned organi c phases were
washed wiwb obozan2e dried over MgSO4, and 10 evapor at ed t oPGIXsE0ZH01B4Ude
product, which was purified by flash silica gel colum to provide the
desired conpound 2a (345 ng, 70 %9: 'H’NMR (CDCI3) S 1.15 (3 H, br in,
CH3CH2-), 1.23 (3 H, br m CH3CH2-), 1.47 (9 H s, C(CH3)3), 2.31 (2 H m
pi peri di peeling CH2), 350((2Hl—lbrm CYRCBI3NOR S 2854 PCi, BipeRdind 884), 334102 Pebi ali ne

. 30%3@@11& ) h14le Ko Fi 0 Hy, Artb, BAik) HATLLD T34 (2 Bt d RO | v 3
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1430 12%ﬁac1}3_>§§56 qm8 1891, 1598, 1430, 1233, 1166 cm’
N, N- Di et Ryl -4-[ 1-'(benzyl -pi peti di h-4- yI [ dene '(3- car boxyphenyl ) - met hyl ]

-b d

3 car boxy ARSI R g R et preta BBl . o7
%: '"HNW (CDA3) S1.11 (3 H br m CHBCHZ-), 1.22 (3 H br m CH3CH2-),
2.63 (4 H m piperidine CH), 2.90 (4 H m piperidine CH), 3.26 10 (2 H,

b b CH2N-)., 7.11 (2
o oa 53“3(,“2” b3S fgr 2abfsingl Pa R TR afl Sgubopherd b ada 3 (o' 1y
m ArH), @(%rr(niloljt;broﬁded“w&)wsm . Py %/g? cbén)® 1 ﬁeny ,)C_Ir{%(tiﬁg]] benza

N, N- Di eth enzyl pi peri din-4- yI| carbarmy

m de (3b) 22 (151 Bl4ﬂ:1 @ﬂ3C®I25) a3l (4 Hyfm, piperidine CH-), 2.90 (4 H, m, piperidine CH-), 3.26
N, N- di et Bg/l -4- er| di n- i dene( 3- car boxyphenyl ) - met hyI ]- benzam de
by 10 7667 Hohrrh, GHsHN Jof ShybtoD: 4e@Ha0 Ny, G005 ki GLIDK i (DbE .-

O So e AR Rl Ty o g L 0T H S p ™

tenperatqrgg 14he yeagtion i xture was quenched with water and et hyl et her.
The white re%:irpltat es vverg} col | ected as t he desired product (3b, 152 ng,

63 20 ¢ 3 1 CH3CH2-) . 1.21 (3 H,
CH3CH?- /() N glgﬁth(% Jf’ﬁﬁ)'zy%i 519'?‘3 farbzﬂgyllth&"% ﬁé%\z?'af%é% ),
3. 26 (2 H br m CH3CH2N-), 3 52 (2 H br m CH3CH2N-), 4.00 (2 H, s,
CH2N-), 7.11 (2 H, d, J = 8.0 Hz, ArH), 7.16 (1H m ArH), 7.30 (6 H m

ﬁlr, l:)') .42 (2 EJII l‘Irl% ((f.og xmn’ol)%'f g’ilNgd]Ieth@’l-f[plpencm 4- y711d69:r(156(3 carboxyghenyl) ;negayﬁ e,

benzamide (2b), 780 mg (1.5 mmol) of PyBOP, and 200 mg (1.5 mmol) of HOBt were dissolved in
4 mL DMF. 0.58 mL (4 mmol) of DIPEA and 50 mg (10.0 mmol) of NH,C] were added
successively. After stirred for 0.5 h at room temperature, the reaction mixture was quenched with
water and ethyl ether. The white precipitates were collected as the desired product (3b, 152 mg, 63
20 %): 'HNMR (CDCk) § 1.10 (3 H, br m, CH3CH»-), 1.21 (3 H, br m, CH3CH2-), 2.62 (4 H, m,
piperidine CH-), 2.89 (4 H, m, piperidine CH-), 3.26 (2 H, br m, CH3CHN-), 3.52 (2 H, br m,
CH3CH2N-), 4.00 (2 H, 5, CHN-), 7.11 2 H, d, J=8.0 Hz, ArH), 7.16 (1H, m, ArH), 7.30 (6
H, m, ArtH), 7.42 (2 H, m, ArH), 7.84 (1 H, s, ArH), 7.96 (1 H, d, J = 7.6 Hz, ArH);
Anal.Calcd for C31H35N3072 6.0 HCL: C, 53.16 %; H, 5.90 %; Found: C, 53.07 %; H, 5.54

25 %.

N,N-Diethyl-4—[piperidin-4-ylidene(3-carbam0ylphenyl)—methyl]-benzamide “).

Method as for 3b using 2a (150 mg, .0.30 mmol) provided 3a (105 mg, 70 %): '"H NMR
(CDCL) & 1.14 (3 H, br m, CH3CH2-), 1.22 (3 H, br m, CH3CHp-), 1.46 (9 H, s, C(CH3)3),
2.28 (2 H, m, pipenidine CH-), 2.33 (2 H, m, piperidine CH-), 3.30 (2 H, br m, CH3CH?N-), 3.46



Anal . Cal cd. for C31H35N3®2 6.0 HO: C, 53.16 % H, 5.90 % Found: C, 53.07
% H 5.54 25 %

N, N- Di et hwio-odnppuperi di n-4-yl i dene(3-car banoyl phenyl ) - net rgirjSEbBamedri de
(4). Method as for 3b using 2a (150 ng, 0.30 mml) provided 3a (105 ng, 70
%: "HNVR (CDO3) (err) 1.14 (3 H, bf m CH3CH2-),1.22 (3 H, br in,
CH3CH2-), 1.46 (9 H s, C(CH3)3), 2.28 (2 H m piperidine CH), 2.33 (2
H, in, p("pHrIindIi)in@d@H-qH ),3.-30(X(12, i, m SFH3R HOMICH2 K H, @, 1468 WHl20 3t HR 9 B053

PCT/SE02 4 4 eridin br in 2N-)
7.13 (2 H), 23% (bﬁiﬂ&r-]P A??-{% I?f%bgég%?ﬂ Sm*fii %—1?8(‘7148@’ J(ﬁﬁ%t?gj@-: 7.6
Hz, ArH), 761(1H s, AAH), 7.68 (1 H d, J =7.6 Hz, ArH. The above
product (3a) Wasalaveatoddctd )hwas tl@atMl Wth 4|0er1TQ3)1xlamh0X(an@(lﬁ1_n)L)aitt rqopom

o g
L. t 3
caucos NGS5l FARLHSHN L0, SH Ol At A ML Py L

MySO4 anex@u@@mate@gl atc@taﬂl(mzénm m@dmbti@ag@wpﬂbs@s werd WIMR APk, 6 1. 15
(3 H br m CH3CH2-), 1.23 (3 H br m CH3 1.90 (2 H, br, NH), 2.31

(2 H m dpedomver MgI©, Ghd 9vapor2te84b glﬂe #Hin qnantmmeymldl HENSHR ICDQI;B& 1(14 (HH, bn,

di 55 to
%Eﬁ'zmi%e CHacklx b 158 (b bUm=C§3§Haz) ww) H7rsOPEh 388 @ W, mapippidive 6H- 1 H

R 1 (NaCl %38%%‘ mz%‘%*‘*“fé% \2 %@sﬁ B rfdir§8<§§-),1%§§(2cﬂ1 br rGicay, ?850

C24H29N3 8749 (2. .7 53 40, K] 16.{57%
USRI il 190 1 8 ittt £ SBes ot .57

-(3-car bamyzl [AIﬂH)Jy/'lS)S (e, byAdH), 166 bEHZ&mﬂEﬂ}fza)ArH}FQRQNﬁCI&BGOE 20173, 1668,
N, N-di eth i peridin-4-ylidene(3-carbanoyl phenyl)-nethyl] - benzani de
15 @4 43@,3 yg

(4, 196 )1289 cmyj Apsth &rréadalph 62 et plelh Ez(glli@ frg 5 8. $0 o;irbrob- 39 “aceti ¢

acid 1 ) was added NaBH3(CN) (200 ng) in portions.
The reac{"l'tf%} ?ﬁa/g%\}ﬁg gé?k?red for 4 h at roomtenperature, and then
quenched with aqueous NH4C, extracted with 20 CH2A 2 (3 x 50 nmL). The

comnbi nedN@Ntjhnﬁhd%ﬂké%ﬂumeee)m@hﬂdnmndmﬂfwm@e-@rmbamvﬂphwsenethyl]-

15 benzamide (5a).

To a mixture of N,N-diethyl-4-[piperidin-4- ylidene(3-carbamoylphenyl)- methyl]-

benzamide (4, 196 mg, 0.5 mmol), 2-thiophenecarboxaldehyde (112 mg, 1.0 mmol), acetic acid
(0.1 mL) in MeOH (10 mL) was added NaBH;(CN) (200 mg) in portions. The reaction mixture
was stirred for 4 h at room temperature, and then quenched with acjueous NH,Cl, extracted with

20 CH,Cl, (3 x 50 mL). The combined organic phases were washed with brine, dried over MgSO4,
and evaporated to give a crude product, which was purified by flash silica gél column to give the
desired product (Sa, 216 mg, 89 %). '"H NMR (CDC}) §1.13 (3 H, br m, CH3CH»-), 1.22 3 H,
br m, CH3CH?2-), 2.36 2 H, m, piperidine CH-), 2.42 (2 H, m, piperidine CH-), 2.54 (4 H, m,
piperidine CH-), 3.26 (2 H, br m, CH3CH7N-), 3.52 (2 H, br m, CH3CH?N-), 3.76 (2 H, s,

25 CH2N-), 5.60 (1 H, br, NH), 6.06 (1 H, br, NH), 6.91 (1 H, s, ArH), 6.94 (1 H, m, ArH), 7.12 (2
H, d, J = 8.0 Hz, ArH), 7.26 (1 H, m, ArH), 7.30 (3 H, m, ArH), 7.37 (1 H,t,J = 7.6 Hz, ArH),
7.56 (1 H, s, ArH), 7.64 (1 H, d, ] = 7.6 Hz, ArH). IR (NaCl) 3352, 2973, 1668, 1614, 1434,
1290 cm’; Anal Caled for Co9H33N302S 2.3 HCI: C, 60.95 %; H, 6.23 %; Found: C, 60.96
%; H, 6.42 %.



and evaporated to give a crude product, which was purified by flash silica
gel colum to give the desired product (5a, 216 ng, 89 %9. 'H NVR (CDC 3)
S 1.13 (3wH,03bro2n5 CH3CH2-), 1.22 (3 H br m CH3CH2-), 2CIBE(R0tdp4 M
piperidine CH), 2.42 (2 H m piperidine CH), 2.54 (4 H m piperidine
CH), 3.26 (2 H br m CH3CH2N-), 3.529(2 H, br m CH3CH2N-), 3.76 (2 H, s,
25 CH2N-), 5.60 (1 H, br, NH), 6.06 (1 H br, NH, 6.91 (1 H s, ArH), 6.94
(1 H m NANHDiethd-8414(2- fuﬂﬁu’yﬂpnp&nﬂin&-ﬂld‘dﬁe (Nchl)ban?oy%cﬁﬂl) Fhetipl]-WenAmidée. 30 (3
H in, ArH), 7.37 (1 H, t, .6 Hz, ArH), 7. H s, ArH), 7.64 (1
H d, J £b).6 Hz, ArH. IR (NaCI) 3352 2973, 1668 1614 1434, 1290 cm1;
Anal . Cal cd for C29H33N3O2S 2.3 HQ : C, 60.95 % H, 6.23 % Found: C, 60.96

% H 6.42 % W3/2028Zh%usifed [ 8560rg, @188 hol) And 2-furaldehyde (96 mg, 1.0 mmol)
N, N-Di et hyl -4-[ 1- (2-furfuryl -pi peridin-4-ylidene-(3-carbanoyl phenyl) met hyl

] - benzampriwided 5bY 158vg, 93 do)atH NMR FEDGH) fid .12 (¢ 1D ér ny CH3GHM, Adi2)3&hdr m,
2-fural deh 96 1.0 I’OVI ded 5b (158 ng '"HNWR (CDO 3
S1.12 (% ﬁé%fbé)n%ngf%-\? BIPC“I‘}’? 3 483 gH ’%(Plpe@d@fi@éhé 3)97@%@(1)4 (, in, )
i perid 7 r

G boron LRSI ot CndieD: SYRR A Sloude3 gt SinBh e 35y
NH), 6. 3%, (n’leH) 6.42, (144, iH) Ar@I)A@Sd(Jl III"m'NH) f-)rllj)(z 10 d8F= 86D ik, APH) N7 (7371-1,12 (2
H d, J =80 H, H)7. 77(3 H A'H), 7.32°(1 H m AH, 7.41 (1
H, s, Arhj ArH), EYBZ((lH—Im,sArHAr?H)l (11—169A(H) I7-L61(leJs;Ar'H)57612(l HAdH)= 7.6 Hz, .

Anal . Cal cd. for C29H33 HCl: C, 59. 2/9 Found: C, 59.68

% 10" HATH): dpa b kg TS AR A 20 IS PaPS b gh ford Ui Abusd 16 ASRES %
(3 car bw%So(penyl) met hyl ] - benzam de (50) Met hod as for 5a using 4 (196

and 3-fural dehyde (96 rrg, 1.0 mmmol) pr ovi ded 5c¢ (143 rrg, 61
0/()' 'HNNR CDCIB)ﬂlgerr) 1.13 br m CH3CH2-) 25 (3 H_br m
CH3CH2- ) NoB: leth(y!t“ '(Wﬁfwbplp&‘il‘i‘fé"‘ddﬁif“e 43-vay bemoadphﬁalylbmﬁwillohqnéarmde)
326(2? in, CH3CH2N-), 3.52 (2 H, br in, CH3CH2N-), 3.62 (2 H, s,
CH2N-) @30 (1H br, NH), 642 (1 H, br NH) 6. 46 (1H s, ArH, 7.12
(2 H d J=28.0 Hz, I;l) % m ArH) 36 (1
: Method as for usmg 4 (196 mg, 0.5 mmol) and 3- furaldehyde (96 mg, 1.0 mmol)
provided 5c (143 mg, 61 %): '"H NMR (CDC}) & 1.13 (3 H, br m, CH3CH»-), 1.25 (3 H, br m,
15 CH3CH2-), 2.42 (4 H, m, piperidine CH-), 2.70 (4 H, m, piperidine CH-), 3.26 (2 H, br m,
CH3CH)N-), 3.52 (2 H, br m, CH3CH)N-), 3.62 (2 H, s, CHpN-), 5.80 (1 H, br, NH), 6.42 (1
H, br, NH), 6.46 (1 H, s, ArH), 7.12 (2 H, d, ] = 8.0 Hz, ArH), 7.28 (3 H, m, ArH), 7.36 (1 H, t,
J=7.6 Hz, ArH), 7.42 (2 H, m, ArH), 7.59 (1 H, s, ArH), 7.66 (1 H, d, ] = 7.6 Hz, ArH);
Anal.Caled. for Co9H33N303 3.1 HCL: C, 59.58 %: H, 6.22 %; Found: C, 59.44 %; H, 6.45

20 %.

N,N-Diethyl-4-[1-(2-pyridine)rﬁethyl-piperidin-4-ylidenev-(3-carbamoylphenyl)-methyl]-
benzamide (5d).

Method as for 3a using 4 (196 mg, 0.5 mmol) and 2-pyridinecarboxaldehyde (107 mg, 1.0
mmol) provided 5d (35 mg, 15 %): '"H NMR (CDCk) § 1.13 (3 H, br m, CH3CHp-), 1.24 3 H,
25 brm, CH3CH3-), 2.38 (2 H, m, piperidine CH-), 2.42 (2 H, m, piperidine CH-), 2.56 (4 H, m,
piperidine CH-), 3.26 (2 H, br m, CH3CH?N-), 3.54 (2 H, br.m, CH3CH2N-), 3.68 (2 H, s,
CﬂzN-), 5.64 (1 H, br, NH), 6.12 (1 H, br, NH), 7.14 (3 H, m, ArH), 7.31 (3 H, m, ArH), 7.35 |
(1 H, m, ArH), 7.38 (1 H, m, ArH), 7.56 (1 H, s, ArH), 7.65 (2 H, m, ArH), 8.58 (1 H, m, ArH).

N,N-Diethyl-4-[1-(3-thiophene)methyl-piperidin-4-ylidene -(3-carbamoylphenyl)-methyl]-



7.6 Hz, ArH), 7.42 (2 H m ArH, 7.59 (1 H s, ArH), 7.66 (1 H d, J =

Hz, Arm  Anal.Calcd.for C29H33N3®3 3.1 HCl: C, 59.58 % H, 6.22 %

nd: C,wbI3449295 H, 6.45 20 % PCT/SE02/01804

Di et hyl -4-[1-(2-pyridine) et hyl - pi peridin-4-ylidene

- car barmoyl phenyl ) -nmet hyl ] - benzam dé® (5d). Method as for 3a using 4 (196
0.5 mmol ) and 2-pyri di necar boxal dehyde (107 ng, 1.0 nmol) provided 5d

(35 ng, bbénZgmide BeNVR (CDCI 3) S 1.13 (3 H, br m CH3CH2-),1.24 (3 H 25 br

m CH3CH2-),2.38 (2 H m piperidine CH), 2.42 (2 H, in, piperidine CH-),

2.56 (4 H in, MRk s ¥ (158138 O Zmbdol)akd b i o HERCHANs de 1§2n

br.m CH3CH2N-), 3.68 (2 ﬁ‘%g { % ooUa" 3 Hﬁgrg x%ldelé 6 " br

NH) 7. 14O(rﬁnbi)pmv1décd59(183n&176%)H‘HNMRAEBI}:13)8135 (S(Pﬂ,me,Oﬁ,gcﬁzl—l),,l 271(38 (1

H, Al Ar
NN D et Hobt e ERSCHBONE dB He e ipn o Bor 2 81 K 1w pisseiane CH-) 526 B H br

(50 wethal Sﬁfﬁ% %g?{%”?n%nﬁ‘%%éﬁﬁé%%i% SHA %47 tn, BEREATD 4

3 R:v%p?@gﬁf o292 (BGrﬁ(Aﬁ% 726 (3 4. m; )73131{914 q?si\rﬁg 7(6118@ H1G; A7), 90 -

brin,
CH3CH2-) 7'68 (1461 (4] +17.6i Hz, Apﬂmwnadmﬁd%#()izg}%%Qﬁ Hs Hay; Cp|6pesl%t|me6@+)
3.26 (2 H, br 5 in, CHSCHZN—) 3.52 (2 H, br in, CH3CH2N-), 3.91 (2 H, s,
CH2N-) , Sfof@u(ui@i 6Br164&n4)1 68944, (1 H br, NH, 7.13 (3 H in, ArH), 7.26
(3 H m AH), 7.36 (3 H in, ArH), 7.61 (1 H s, AAm 7.68 (1 H d, J =
7.6 Hz, Nr,Ni)Diemy&he[l@ltlﬁdzdl@memlﬂ&&NHG%yﬁd&eH@Lc'arlﬁm@ﬂbl&&yf)fmdthylﬁ. 18. %
Found: C, 60.16 % H, 6.49 %
N, N- Db et hepzamidel Gfp- t hi azol e) net hyl - pi peri di n-4-yl i dene
- (3-car bamoyl phenyl ) -nethyl]- 10 benzam de (5f). To a solution of

N, N- di et hyl - 4- [pi petuticiof NjNydidtele mefpiesidinaytshapheaydnioyipety)-hethigpnzani de
(4, 300 ng, 0.8 nmmol) in 1,2-dichloroethane (15 nL) was added 2-thi azol e
car boxal b@ﬁw@ (4940@mg,0&mqﬁmu)z disldoroelipnel § mla s esdedGr blhgale | de (228 ny,

;né mln?:ﬁ ﬁiﬁgﬂfe\%g% HB ]ang a%dvsvg(ﬁur%tu!larcgtggyb%?ohygrgg (%8 ngg,om xgnrennBe [l%t ure.
reaction mixture was stirred for 20h at room temperature, and then quenched with aqueous
15 NaHCO;. The aqueous phase was extracted with CH,Cl, (2 x 20 mL) and the combined organic
phases were dried over MgSQOy, filtered and evaporated. The crude pr;)duct was purified by flash

chromatography to give product (5f) as a.yellow foam (234 mg, 63% yield).

The product was dissolved in dichloromethane (SmL) and a solution of HCI in ether (IN,

1.4 mL, 3eq.) was added. After 30 minutes the suspension was concentrated and the solid dﬁed.

20 'HNMR (CDCkL) 8 1.10 (3H, t, J=7Hz, CHs) ; 1.21 (3H, t, J=7Hz, CH;) ; 2.64 (4H, br s, CH,) ;
3.27-3.31 (4H, m, CHy) ; 3.48-3.53 (2H, m, CH;) ; 3.67 (2H, br s, CH,) ; 4.77 (2H, s, NCHAr)
; 7.27 (2H, d, J=8.5Hz, Ar-H) ; 7.33-7.37 (3H, m, Ar-H) ; 7.44 (1H, t, J=7.5Hz, Ar-H) ; 7.68-
7.69 (1H, m, Ar-H) ; 7.75-7.78 (2H, m, Ar-H) ; 7.94 (1H, d, J=3.5Hz, Ar-H). Anal. Calcd for
C,sH32N40,S x 2.5HCI: C, 58.00%; H, 6.00%; N, 9.66%; Found: C, 58.00%; H, 5.95%; N,

25 9.43%.

N,N-Diethyl-4-{1-(3-pyridine)methyl-piperidin-4-ylidene -(3-carbamoylphenyl)-methyl]-
benzamide (5g).

Method as for 5f using 4 (176 mg, 0.45 mmol) and 3-pyridinecarboxyaldehyde (60 pLL,
0.6 mmol) provided 5g (91.5 mg, 42 %): '"H NMR (CDCk) & 1.09 (3H, t, J=7Hz, CH;) ; 1.21



15 NaHCO3. The aqueous phase was extracted wwth CH2A 2 (2 x 20 nL) and the
conbi ned organic phases were dried over MgSH, filtered and evaporat ed.
The crudewprosgeetis was purified by. flash chromatography teTgEeB0EDOdUCt
(5f) as a.yellow foam (234 ny, 63%yi el d) The product was dissolved in

di chl oronet hane (5mL) and a solution of' HO in ether (1N, 1.4 m, 3eq.)
was added. After 30 m nutes the suspension was concentrated and the solid
dried. 20L'tH=NNR @EDC]ZE)S e (%H,ln,m{zOSBt%ﬂ,Q&J(ﬁH—lm GE[;IB)Z& 43-]3 6214H31H, t,
J=7Hz, CH3 br s, CH2) ;. 3.27-3. 31 in 3.48-3.53
(2h1 1 e ooy 8 Bl Netbhn 707 g, 1283 FrrACER: 92 NG R 10 Ar 17 (5, d,

;ZSSSH? é@i (tHJLSHz 7A§§ @3-7(73'@? B é@r}'{) : 7'5.-7 7§QH( 1HAr—E}) ,98’?9 zil:gl‘z dgpf—éH)

J=3.5Hz | »
6. 00% Ngﬁ% '%%0) oA Cﬁ%ngzo %‘65?2 %Hﬁg q;s KNHzg%@gpf 29(1P5§ RAY). fHnal.

N, N- Dy et idplcddof C5H2NaDr k@i IHEQIned. 410: (@, 581717 %d; b, 6:3¢b4; me@e29% Found: C, 59.70%;

- ( 3- car banoyl henyl) nmet hyl ] - benzam de (5g). Method as for 5f using 4 (176
ng, O.45Hfsrysdhd 3%yri di necar boxyal dehyde (60 (err)L, 0.6 nmol)
provided 59 (91.5 ng, 42 %: 'H NWR (CDO 3) (err) 1.09 (3H, t, J=7Hz, CH3)
;1. 21 WS, NPieayP-151 RTpy SalphethdDgiperidin(3ylidene -(IcaittamoghiBenyl)-ghe@84)2. 75 (4H,
m CH2) ; 3.26-3.28 (4H m CH2) ; 3.43-3.60 (4H, m CH2) ; 4.65 (2H, s,
NCH2Ar ) bemzapidq Gh). d, J=8.5Hz, Ar-H) ; 7.32-7.36 (3H, m Ar-H) ; 7.43
(1H, t, J=8Hz, Ar-H) : 7.70-7.71 (1H, in, Ar-H) : 7.75-7.78 (1H, m Ar-H) :
8.19 (1H, dd, Metlﬁ)dasﬂiﬂﬁfusﬁig-ﬂ26lrr&,88nﬁrﬂ¢il)aldl2 pyrditcarbdrydifiechyde8 89 g 0B, d,
J=6Hz, Ar-H); 9.21 s, Ar- Anal . 5 Calcd for C30H34NAQ2 x 3.1HO x
0. 4H20 @magprgvzded (16‘3-‘3&%38\1’ JHASMR (a5 £09 68712054 HziCHe . 36bh BN, &

9(%7‘?2” DR Sy 16 oo Bz aoe” ( S Faeinos 22 462 Qg 4 (261
my, 0.7 ?5@'3?3@@@ £, S, L ﬁi @@? CDgtmahqdebyfea i@gmna N@HgArjlg.ﬁT@?g_&l)@f ayi dgg

5h (118. (err (3H
(3H t, AdFHHB, 85%86 (LH, 2n,46-1) 5824-2136 (2, reHR)-H) ; 236535 (41, fdMs-HY; 7Q62)
2.97-3.04 (2H, in, CH2) ;
7.45 (1H, m, Ar-H) ; 7.67-7.68 (1H, m, Ar-H) ; 7.75-7.77 (1H, m, Ar-H). Anal. Calcd for
15 CgHisN4O; x 1.1HCI x 1.8H,0: C, 64.13%; H, 7.18%; N, 10.32%; Found: C, 64.26%; H,

7.15%; N, 9.94%.

N,N-Diethyl-4-[1-(4-pyridine)methyl-piperidin-4-ylidene -(3-carbamoylphenyl)-methyl]-

benzamide (5i).

Method as for 5f using 4 (329 mg, 0.8 mmol) and 4-pyridinecarboxyaldehyde (112 pL,
20 1.2 mmol) provided 5i (217 mg, 54 %): '"H NMR (CDC}L) 8 1.12 (3H, t, J=7Hz, CH;) ; 1.24 (3H,‘
t, J=7THz, CH;) ; 2.67-2.82 (4H, m, CH,) ; 3.22-3.34 (4H, m, CH,) ; 3.49-3.65 (4H, m, CH,) ;
4,72 (2H, s, NCHyAr) ; 7.29 (2H, d, J=8.5Hz, Ar-H) ; 7.33-7.40 (3H, m, Ar-H) ; 7.46 (1H, t,
J=8Hz, Ar-H) ; 7.72-7.73 (1H, m, Ar-H) ; 7.78-7.80 (1H, m, Ar-H) ; 8.37 (2H, d, J=7Hz, Ar-H)
; 9.00 (2H, d, J=7THz, Ar-H).
25 N,N-Dicthyl-4-]1-(4-pyridine)methyl-piperidin-4-ylidene -(3-carbamoylphenyl)-methyl}-
benzamide (5j).
Method as for 5f using 4 (313 mg, 0.8 mmol) and 4-imidazolecarboxyaldehyde (108 mg,

1.1 mmol) provided 5] (68.2 mg, 18 %): '"H NMR (CDCk) & 1.12 (3H, t, ]=7Hz, CHy) ; 1.23 (3H,
t, J=7THz, CHy) ; 2.63 (2H, t, J=6Hz, CH,): 2.68 (2H, t, J=6Hz, CH,) ; 3.26-3.36 (6H, m, CH,)



3.26-3.30 (2H, in, CH2) ; 3.46-3.52 (4H m CH2) ; 4.30 (2H, s, NCH2Ar) ;
6.33-6.34 (1H, in, Ar-H) ; 6.85-6.86 (1H, in, Ar-H ; 7.24-7.26 (2H, in,
Ar-H) ; wWB®3/MR6s (4H, m Ar-H) ; 7.40- 7.45 (1H, in, Ar-IPCT/SEG2/@Re4/. 68
(1H, in, Ar-H) ; 7.75-7.77 (1H m Ar-H). Anal. Calcd for 15 C29H34N402 X
1.1HA x 1.8H2C C, 64.13% H, 7.18% N 10.32% Found: C, 64.26% H,

7.15% N, 9.94% N, N D ethyl-4-[ 1-(4-pyridine)nethyl-piperidin-4-ylidene

- ( 3- car baivdy (Fheny+ Har€Hhy] 4.45 @ehzaNCHeA)517)28 (BH} djde8ids Aroi) 51319140934, (329

ng, 0.8 mmol ) and 4-pyridi necarboxyal dehyde (112 L, 20 1.2 nmol rovi ded
5i (217 myAHd oS GIEIYNWRSI(IW%;%@W‘L 1,.4r2£i( 3?4,71{1,H,3;J7t9iz1_,z,@1-@§; 1.76- 24

(3H, t, 1=7Hg, 02 6752.82 (4H, in, CH2) ; 3.22-3.34 (4H, in, CH2) ;
3.49-3. 65982@’?%@@2)8%;1??%.57311@:1 s, NCH2A') : 7.29 (2H, d, J=8.5Hz,
Ar-H) ; 7.33-7.40 (3H, in, Ar-H) ; 7.46 (1H, t, J=8Hz, Ar-H ; 7.72-7.73
(1H, m Ar-H) ; 7.78-7.80 (1H, in, Ar-H) ; 8.37 (2H, d, J=7Hz, Ar-H 9.00
(2H, d, J=7Hz, Ar-H). 25

N, N- Ds et ihhrmadetti¢al compogiiions) net hyl - pi peri di n-4-yl i dene A

- (3-car bamoyl phenyl ) - net hyl ] - benzam de (5)). Method as for 5f using 4 (313
ng, 0.8 mml) gRegndvel dnHRERsAERF al, alnj ovi ded
5/ (68.2 ng, 18 %: 'H NMR (m%%l.%g%%a?&eﬁ%ﬂ%’& 043@?&%@% (3H,

t, J=7Hz int@HBjcularlP s6Buadddusly, toplcabyiantrathidlly, intdpdBoneally, intrathekaddily, CH2) ;
3.26-3.36 (6H m CH2) WO 03/029215 PCT/ SE02/ 01804 12 ;3.54 (2H, q, J=7Hz,
CH2) ; 4lnaBvenoysly, spiddlyy mfrythecally, mgraggegrovgntrigat@hiand Ay injgction intodRe pints0 ( 3H,

m Ar-H) ; 7.45 (1H, t, J=8Hz, Ar-H) ; 7.66 (1H s, Ar-H) ; 7.71 (1H, t,
J=2Hz, Ar-H) ; Afhrdfeeedto@® of ddnhinistrations otd)ly, intBivérbuglil bl inBamBtulady. 5

Phar maceuti cal conpositions The novel conpounds according to the present

i nvengion may g a&ﬂ%erwiﬁ tagpepd oR ERlrbiMe of ddRLiRiGFMSI WheAlel ity é&t{?&&i&&&? QY=Y
topically, intranasally, intraperitoneally, intrathoracially,

i nt r avenweghtyf teegiadent ahd other ifaetaraddnealiy doysiddred byahe sehdiay pivisiciagUbisgnl y and by
injection into the joints. A preferred route of admnistration is orally,
intrave ngﬁg}rg,m@ﬁ the mdivigvakregimsn pd dosage level as the most appropriate for a particular patient.

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

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

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

be an encapsulating material.

In powders, the carrier is a finely divided solid which is in a mixture with the finely divided
20 active component. In tablets, the active component is mixed with the carrier having thevnecessary

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 therein by, for
example, stirring. The molten homogeneous mixture is then poured into convenient sized molds and

25 allowed to cool and solidify.

Suitable carriers are magnesium carbonate, magnesium stearate, talc, lactose, sugar, pectin,
dextrin, starch, tragacanth, methyl cellulose, sodium carboxymethy! cellulose, a low-melting wax,

cocoa butter, and the like.



10 The dosage will depend on the route of admi nistration, the severity of
the di sease, age and weight of the patient and other factors normally
consi der ewolog/oehres at t endi ng physi ci an, when determ ni ng Pha/SEnzinsidual

regi men and dosage | evel as the nost apﬁropri ate for a particular patient.
For preparing pharmaceuti cal corrp05|t| s fromthe compounds of this

i nvention, inert, pharmaceutically acceptable carriers can be either solid
or liquid. Sol S@lmflmluﬁepbtépramatlmm to,pbecuti¢aly posstiebls saltsalbiantples of

di spersib] e ran sules ets, .and suppositor.i A solid carrier
canpbe oﬁﬁ ?agy §‘E?S%tfi frRale W WSJPF PrEE 1%V§“téﬁnl lﬁg\lﬂe ¢4y ori ng

agents, %Msﬁl‘fo’xﬁ{esben%h@ ‘oﬁ:ﬁn’%]l? dte %H%‘g%%r&gld@%ﬁﬁg? aé%&a’t‘ed‘é{rﬁsryla?{ &?QAa‘?et

di si ntegrating agents; an encapsul atin

powder s, chibgde a&atbafmycﬁooalohu@ehaatale\dlssila@ &elldtél eWI'zit@ mmé&aﬂe NglécaPiatel Ure with
the finely di vided 20 active conponent. In tablets, the active conponent

i s ni xed glcerate ﬂetamane;glxmollﬂmmigtetheeylrmessamydralbmmnh hgdrpbropeles i es i n

sui tabl e proportiaons and conpacted in the shape and sjze desired. For
prepari ngyaa%%zdalmigpxm%eat% igstgonals, iaaakeﬁéqt?hlw&temaﬁla@u@hleaa randeliler e of
fatty aC| I U first e nd the active

i ngr edi ent Sykgé )c{ir?e(t:h g’?ﬁgg?%m&gﬁ%%b%e&&ﬁu}fak éxalcat‘? élap Sgi %er Irnf“rng » PAFREC o) t en

hormgene@%oﬂmé)t Hirf?othélafe slﬂﬁtéVd-?ﬂlds R, gapymw&{atessazleﬂa@mﬂat@nd 25
allowed to cool and solidify. Suitable carriers are nagnesi um carbonate,

magnesi usibatatae auc&mateaiutfatej tamta(rs ertrasa) traclatep Exdriples of laarhraceuticatyamadreptable
tragacant h met h cel l ul ose, sodi um carboxynethyl cellulose, a |low nelting
wax, 10 coéd %frsco@ﬁ*@f therpseseitiaventyy ipdpds? dvdigiopuy/PSEDRFA 804 13 Sal ts

i ncI ude,t u are ‘11% limted to, pharmaceutically acceptable salts.

Exanpl es < |’r ceutically acceptable salts within the scope of the
present i nvent| on include: acetate, benzenesulfonate, benzoate,

bi car bonat e, bPekied ahamagspbgally acceptble isaltmarectbe hydsochlondesy Fulfates apdbitssirse,
chloride, citrate, dihydrochloride, edetate, edisylate, estolate, esylate,

fumar at e, gl uc@x latdeychloridd andonkite saltg hrgtpaniatlerly gefeaed. | yl ar sani | at e,
hexyl resorci nate, hydrabam ne, hydrobrom de, hydrochloride,

hydr oxynapht hogttern 8 tkiaiads Snterl dBE toah Qude dRCHARIFBAL Sthe 5@1‘\/@5&1’1 JrBkieahe.
mandel ate, nesylate, nethylbrom de, nmethylnitrate, nethylsulf at e, nutate,
napsys} at encapsulaticg @aterird BO@trier 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. Tablets, powders, cachets, and capsules can be used as solid dosage forms

suitable for oral administration.

Liquid from compositions include solutions, suspensions, and emulsions. Sterile water or
20  water-propylene glycol solutions of the active compounds may be mentioned as an example of liquid
preparations suitable for parenteral administration. Liquid compositions can also be formulated in

solution in aqueous polyethylene glycol sotution.

Aqueous solutions for oral administration can be prepared by dissolving the active
component in water and adding suitable colorants, flavoring agents, stabilizers, and thickening agents
25 as desired. Aqueous suspensions for oral use can be made by dispersing the finely divided active
component in water together with a viscous material such as natural synthetic gums, resins, methyl
cellulose, sodium carboxymethy! cellulose, and other suspending agents known to the pharmaceutical

formulation art.



(embonat e), pantot henate, phosphat e/ di phosphate, pol ygal acturonate,
salicylate, stearate, subacetate, succinate, sulfate, tannate, tartrate,
t eocl at e. whoanpi2es of pharmaceutically unacceptabl e 10 salpC3/SED2/6u804 t he
scope of the present invention include: hydroiodide, perchlorate, and
tetrafl uoroborate. Preferred pharmaceutfcally acceptable salts are the
hydr ochl ori des, sulfates and bitartrates. The hydrochloride and sul fate
salts are part Pefdrahly thephafecqugichl cdihposition m ic ompdsiagei fom. lrssucinfoamnglibel t 0
i nclude the formul ation of the active conponent with 15 encapsul at %3_%

£

mat eri al CHEPITNOR IS FEfed PNy At contapRg FRITPRAG[RATItes R theaciiNFEORDARSD

(with or _with ther carriers) is.suprounded by.a carrier i.ch.i,S thus
in associuawfi(%)sﬁgelvj\fo%iﬁ Cinl ll-;e asﬁ%rcr:l Efgﬁg P lg??ara%oélcﬂj_g %&ggeecqn g]l?ﬁfﬁﬁffetﬂ‘@%{’eg ,Of wder s,
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adm ni stration. Liquid from conposi tions 1nclude sol utions, suspensions,
and esul sbsaps fonSteen alk@bavatapsulgreachet, vatblet ipeifpy iteae bglhy approjsriakdriintes ofdnyt he
active conmpounds may be nentioned as an exanple of liquid preparations
sui t abl e of BeseBFlege®foaNS-adni ni stration. Li quid conpositions can al so be
formulated in solution in aqueous polyethyl ene glycol solution. Aqueous
sol ut i onBIOLOGICAL B¥ALUATIGN I on can be prepared by dissolving the active
conponent in water and adding suitable colorants, flavoring agents,

stabi | i z¢f sirdddihi ckeni ng agents 25 as desired. Aqueous suspensions for
oral use™Can be nade by dispersing the finely divided active conponent in

wat er to%lhermrvemth a viscous material such as natural synthetic guns,
resins, cel | ul ose, sodi um carboxynet hyl cellul ose, and ot her

suspendi ng agents known to the pharmaceutical fornulation all. WO
03/ 020215 PETHIRED AHPDasUs expresmngieiied Brpan hed 3RE KeCRIGES B NCTRYPHLISFISINSE | S

in unit dosage form In such for thec, ositiaon,s di.vided.into unit
doses cont ai ni'ig Appr ompsrufpaef’%mbﬁtaéﬁ%ﬁ:??‘ggﬁo#t[%lﬂéhag%t ks © ‘g‘?ﬂﬁ]ﬂ%g ?“.‘m‘l‘%é uni t

dosage form canie 1 aERk3UL8CH EPAPRIbAE F- dsehdRb kg4t (GRALAI Ni ng discrete
gquantities of the preparations, for exanple, packeted tablets, capsules,

and powders,ip,vials on anpoules.. The unit .5.dos % rm.can .al Sﬁ:n a
capsul e, cashdOUSGIdrabran WIE ¥ Flgl,’edgz}ndir{nsega{ﬂ lcﬁ'ecofcﬂgB %8’?%‘8‘?15 &?Sgiﬁ Jéy of
any pH 7.4). The brains were homogenized with a polytron for 15 sec (mouse) or 30 sec (rat) in

15 ice-cold lysts buffer (50mM Tris, pH 7.0, 2.5mM EDTA, with phenylmethylsulfonyl fluoride.

added just prior use to 0.5MmM from a 0.5M stock in DMSO:ethanol).

Membrane preparation

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
20 15 min, then homogenized with a polytron for 30 se;c. The suspension was spun at 1000 g (max) for
10 mun at 4 °C. The supernatant was saved on ice and the pellets resuspended and spun as before.
The supernatants from both spins were combined and spun at 46,000 g (max) for 30 min. The
pellets were resuspended in cold Tris buffer (50 mM Tris/Cl, pH 7.0) and spun again. The final
pellets were resuspended in membrane buffer (S0 mM Tris, 0.32 M sucrose, pH 7.0). Aliquots (1
25 ml) 1n 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 sodium. dodecyl sulfate.



of these packaged fornms. Bl OLOG CAL EVALUATION In vitro nodel Cell culture
10 A Human 293S cells expressing cloned human , 8, and x receptors and
neonyci n wesseamte were grown in suspension at 37C and P@IrCR(E018)4 i n
shaker flasks containing calciumfree DVEMLO% FBS, 5% BCS, 0.1% Pl uronic
F-68, and 600 g/m geneticin. B. Mouse and rat brains were wei ghed and
rinsed in ice-cold PBS (containing 2.5mM EDTA, pH 7.4). The brains were
honogeni Béading pepaxs pol ytron for 15 sec (nouse) or 30 sec (rat) in 15
ice-cold lysis buffer (50nM Tris, pH 7.0, 2.5mM EDTA, with

phenyl met hyl suMeatbydnet Werrthaleed at 37 e@,toplad bn fe] passddSetirhéd throbphd f-pagea 0. 5M
stock in DVSO et hanol). Menbrane preparation Cells were pelleted and

r esuspenaesgle and dilyied eibipding buter (A0 mM Bis, pEM MgCh2 1 Bigiivi BSIT Bigmanit 18 8BVSF

added j us igQr to use to ( froma 0.1 Mstpck in et | ), incubated
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super nat aftsadde@ro ibat 12x3Pas ghibeesbnaith SO af thd ia@ ridihghnd Or
30 min. The apeI I elts wgre re%%?r%dgd in cgl d 1grsi s%uffe;ﬁp]?g%am\/l Tr?g)sn/lCI ,
pH 7.0) amdllG)uef @sabmpoulldet Yariond conpaitrhtams. Tetald TBeavispaspdeific (NS remlirgane

buffer (50 nM Tris, 0,32 Msucrose, pH 7&&. Aliquots (1 25 m) in
pol ypr opyiEristernped indes absence pehpeengs §f 104d] BYArRe FeseRtiYAY o Beiaes were ¢

until use, Th i £ QNS re.determ a ifl Lowy

assay w ohreaarinibBale S ETR A BOR 05 ua e G flelSals 4 ER-

Bi ndi,pg asay endMRAREBRES bR B iR ledivashbuer GORUNATRQHH ¢, 3 m%@%ﬁ times
t hrough a 25-gauge needle, and diluted into binding buffer (50 ris, 3

mM MyCl 2 thrdughng B fIBSA (VBatgram) prest888)for at frakt 2h4n 0.0 polyethplenahme.etheat 4C after
filtration through a 0.22 mfilter, and to which had been 5 freshly added 5
g/m apr &diquWItyg@ﬂ()é?tﬁl)lM Hethe fligrmwasipeasiied yah dibpta seynier Afterdeakpngrthe filgrs quot s

of 100 | for at least 12h in minivials containing 6- 7 ml scintillation fluid. If the assay is set up in 96-place deep
well plates, the filtration is over 96-place PEI-soaked unifilters, which were washed with 3 x 1 ml
15 wash buffer, and dried in an oven at 55°C for 2h. The filter plates were counted in a TopCount

(Packard) after adding 50 pl MS-20 scintillation fluid/well.

Functional Assays

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

compounds receptor complex activates the binding of GTP to G-proteins to which the receptors are

20 coupled. In the GTP binding assay, GTP[y]*’S is combined with test corhpounds and membranes
from HEK-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 ECsp 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

25 delta receptors.

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 1C 5 and Hill coefficient (ng)

for ligands in displacing specifically bound radioligand were calculated from logit plots or curve fitting



were added to iced 12x75 nmm pol ypropyl ene tubes containing 100 | of the
appropriate radioligand and 100 | of test conpound at vari ous
concent r awoas®292T®t al (TB) and nonspecific (NS) binding wemsEdZO®BDd4a ned in
t he absence and presence of 10 M nal oxone respectively. The tubes were
vortexed and incubated at 25C for 60-7% nin, after which time the contents
are rapidly vacuum 10 filtered and washed with about 12 ml/tube iced wash
buf f er ( pfogravisFnélsas [pgand, GrapiRPaciPribypChigmeaPlp), or Réveptodiit. GRlBs bf Kt wers ( What man)
presoaked for at |least 2h in 0.1% pol yet hyl enei m ne. The radioactivity
(dpm retabwnge fvim e hehd- PRESMGatiRASYAES S MTvaud&F BC GOKNART makéer

soaking the filters for at least 12h in mnivials containing 6- 7 n
scintil | agpoasd fot ligaitds fefted ineat RasS Bited displbmer clive Biplogicsl ddQare tabuidttd ¢ tht es,
the filtration is over 96-place PEl-soaked unifilters, which were washed

wi th 3 x falowingpagssashatbk-f er, and dried in an oven at 55C for 2h. The
filter plates were counted in a TopCount (Packard) after adding 50 | Ms-20
scintkllation fluid/well. Functional Assays The agonist activity of the
conpounds is neasured by determ ning the degree to which the conpounds
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reported for ligands tested in at |east three displacenent curves.

Bi ol ogi cal data are tabulated on the following pages in Table 1. 5 Table
1: Bi ol ogwoal3/odets. Ex. # MOLECULAR HDELTA (nM RAT BRAI NPUDSER2/@BRM N
STRUCTURE | C50 EC50 %EMax EC50 %&EMax EC50 %&Max 3b. HCN | | 0.548 0.091
93.775 0.403 178.94 0.539 164.82 NH2 BBC N 0) 5a 0.373 0.158 98.107 0.613
181.01 0.818 170.24 H3C '--NJ NH2 H3C' 1-0 N &XSI 5b 0.282 0.633

149. 28 NI?c HBC~ HC'N -,--0 O NOV.Z\A%) 03/ 029215 P&g’éﬁf:O@/OQ‘g.E 04 17

HCT N
J NH,
H.C |
0

(o]
@
Z

5d 2 0278 | = [~ 1 0396 |179.89 } -
HCT N L
SaeSeW
3 | o
N
o
| ]
5e ? 0.235

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

5 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§ and Byy,ax 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.

Determination Of Mechano-Allodynia Using Von Frey Testing

10 Testing was performed between 08:00 and 16:00h using the method described by Chaplan
etal. (1994). Rats were placed in Plexiglas cages on top of a wire mesh bottom which allowed

access to the paw, and were left to habituate for 10-15 min. The area tested was the mid-plantar



5c 0 0.246 0.367 170.4 H3C H3CJ I NHS O N 5d 0 0.278 0.396 179.89 H3CN
NHZ H3C O N &NDbGe 0.235 H3CNI NH2 H3C O N S~ Receptor saturation
experi nermve Bagki2es i gand Kg val ues were determ ned by perf @cmisEg2/013e4 bi ndi ng
assays on cell nenbranes with the appropriate radioligands at
concentrations ranging from0.2 to 5 ti%es the 5 estimated K5 (up to 10
times if anmounts of radioligand required are feasible). The specific

radi ol i gifidindipae; avgidumshehersessited fat ppdso[Tee paw wesrouctivd vwithat sefies. of Yalanes  of
Kg and Bmax from_ individual experinents were obt a| ned fromnonlinear fits

of speci FiegapiryVigvleayitupicallsincrgmenialesifipesy (0.4 b @i68) | %M%?émwdw G0l

Frey Teotr hEetnt hadinga DR} PRI R BB i e e OB ey Rt b
met hod  dESGRES: B¥neHIaRl: 3tface W1th sufficient force to cause a slight buckling against the paw,

s and held for approximately 6-8 seconds. A positive response was noted if the paw was sharply
withdrawn. Flinching immediately upon removal of the hair was also considered a positive response.

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

Testing Protocol

The animals were tested on postoperative day 1 for the FCA-treated group. The 50%

10 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 descending. In the absence of a paw withdrawal response
to the initiélly 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

15 in the immediate vicinity of the 50% threshold, and counting of these 6 responses began when the
first change in response occurred, e.g. the threshold was first crossed. In cases where thresholds fell
outsidé 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, aﬁd the 50% withdrawal threshold was -

20  interpolated using the formula:
50% g threshold = 10™" %9/ 10,000

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 & = mean difference between stimuli (log
units). Here 0 = 0.224.

25 Von Frey thresholds were converted to percent of maximum possible effect (% MPE), .

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

Drug treated threshold (g) - allodynia threshold (g) X 100
Control threshold (g) - allodynia threshold (g)

%MPE =



et al. (1994). Rats were placed in Plexiglas cages on top of a wire nmesh
bott om which allowed access to the paw, and were left to habituate for
10-15 m rwoDhe2emea tested was the m d-pl antar WO 03/ 0292 PETREN/ABOL/ 01804
18 left hind paw, avoiding the | ess sensitive foot pads. The paw was
touched with a series of 8 Von Frey hafrs with logarithmcally increnental
stiffness (0.41, 0.69, 1.20, 2.04, 3.63, 5 50, 8.51, and 15.14 grans;

St oel t i ng\dnhihistratio@\pf TdstSubistander ey hair was appli ed from underneath the
mesh floor perpendicular to the plantar surface with sufficient force to
cause a slight RhlGkd NRcRIBLRSIant Sy PaMapertof&itly NRAeltly BPRL AN IRLaky 6- 8
seconds. A positive response was noged if the paw was s%arply W t hdr awn.
FI i nchi ngutistimedireat & wonljpeynestiegukedimobettvien ddaiinistiation af tesd camnprsind erictile @on
positive response. Anmbul ati on was consi dered an anbi guous response, and in
such cas&geytier vaied dgpandingipor hp sawe@f thetess eqmppupd.ot ocol The aninal's were
tested on postoperative day 1 for the FCA-treated group. The 50% 10

wi t hds awdVrithing3bsl d was det ermi ned using the up-down nethod of Di xon
(1980). Testing was started with the 2.04 g hair, in the mddle of the
series. StimuliscYRIidaintSy HIERRARdirdclord vIRASGAMIsHR iMBYeritie8li8 ice.
ascendi ng or descending. In the absence of a paw w thdrawal response to

t he initiTatsewils terettad thar Body &n Stypiodl gatters tWhan! ansl gesitsinps eseqihedlstered, thie
event of paw withdrawal, the next weaker stinulus was chosen. Optinma

t hr eshol dessabasunaremsnt ibest fieapeniyvtdbertvedeandithecdupselasteg ona petertis! gopdicardidate.

i medi ate vicinity of the 50% threshold, and counting of these 6 responses
began when t heA dopkte mbapgal WhitHirgsplasecosidered ady wierpthe fdliewingfekalant grewas
first crossed. In cases where thresholds fell outside the range of

sti mubi , piesgntide agimal 5 neyn megement; thelawier bagk isys)iglsly dgpuessed;ribsmlantin agpest ¢fodyni c)

ol R e S
w t hdra s : 5% Wi 20 interpol ated using the
formul a: q&?gqfﬁ?ggﬁgf%%gkﬁﬁ%ﬁﬁgtkﬁg?%fggpgﬁﬁaaﬁere Xf :pvalue of thg | ast

von Freypg ér.used | 0og. units); k = tabular value (from Chaplan et al.

(1994)) lnfenspreparaliops nositive / negative responses; and S = nean

difference between stimuli (log wunits). Here S = 0.224.
Acetic acid (AcOH): 120 pL of Acetic Acid is added to 19.88 ml of distilled water in

15 order to obtain a final volume of 20 ml with a final concentration of 0.6% AcQOH. The solution is then

mixed (vortex) and ready for injection.

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

according to standard procedures.
(ii) Solutions administration

20 The compound (drug) is administered orally, intraperitoneally (i.p.), subcutaneously (s.c.)
or intravenously (i.v.)) at 10 ml/kg (considering the average mice body weight) 20, 30 or 40 minutes
(according to the class of compound and its characteristics) prior to testing. When the compound is

delivered centrally: Intraventricularly (i.c.v.) or intrathecally (i.t.) a volume of 5 uL is administered.

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

25 average mice body weight) immediately prior to testing.

(iii) Testing



25 Von Frey thresholds were converted to percent of maxi num possible effect
(% MPE), according to Chaplan et al. 1994. The foll ow ng equati on was used
to conmputwOoXBNERI1S UWPE Drug treated threshold (g) - all odyeirsEpheshol d (g)
X 100 Control threshold (g) - allodynia threshold (g) WO 03/029215

PCT/ SE02/ 01804 19 Adninistration of st Substance Rats were injected
(subcut aneously, intraperitoneally, intravenously or orally) with a test
subst ance pri oilh¢ sima{mPpseyistobssrveddor apeaod piad hmtineanl thelmimbes bf @ocasgms of

test conpound ag%zghe von est | ed dependi ng upon the nature of

the test <Y¥8 BOUGR %r@wpwgﬁgﬁéfhe&e%ﬁ the expe WHMlcsaﬁ%gp%a@m%h ‘shoe
contract | %%&'ﬂthac%%&' %&&ﬁcgg% eoa[ {;fanox%fch %@%@@uk%]aée%ﬂ‘a{? & sme'%ﬁﬁe oM I then

extend t e|r ina‘t ern. en a esl C ru S are
adninist@&ﬁ@;mkhh§edg@§gf@h,d nmovenent is |ess frequently observed and the
drug selected as a potential good candidate. A conplete and typical
Withing reflex is considered only when the follow ng elenents are i o
preseﬁt: the animal is not in novenment; the |lower back is slightly
depressed; the plantar aspect of both paws is observable. In this assay,
conpounds of the present invention denonstrate significant inhibition of
writhing responses after oral dosing of 1-100nvl/kg. (i) Sol utions
preparation Acetic acid (AcOH): 120 L of Acetic Acid is added to 19.88 ni
of distilled water in 15 order to obtain a final volunme of 20 Ml with a
final concentration of 0.6% AcOH. The solution is then mxed (vortex) and
ready for injection. Conpound (drug): Each conpound is prepared and

di ssolved in the nost suitable vehicle according to standard procedures.
(ii) Solutions adm nistration 20 The conmpound (drug) is adm nistered

oral Ly, intraperitoneally (i.p.), subcutaneously (s.c.) or intravenously
(i.v.)) at 10 m/kg (considering the average m ce body wei ght) 20, 30 or 40
m nutes (according to the class of conpound and its characteristics) prior
to testing. When the compound is



delivered centrally: Intraventricularly (i.c.v.) or intrathecally (i.t.) a
volume of 5 L is admnistered. The AcOH is adm nistered intraperitoneally
(i.p.) irnwows/ogi2tes at 10 m / kg (considering the 25 aver age/SEbzesbody

wei ght) imrediately prior to testing. gﬂii) Testing WO 03/ 029215

PCT/ SE02/ 01804 20 The animal (nouse) s observed for a period of 20

m nutes and t he nunber of occasions (Withing reflex) noted and conpil ed
at the end of the experinent. Mce arg @R in individual "shoe box" cages
wi th contact bedding. A total of 4 nite are usually observed at the sane
time: one control and three doses of drug. 5 10 WO 03/029215

PCT/ SE02/ 01804 21 CLAIMS 1. A conmpound of the formulal ONH ON1 5 R
wherein IR is Sereppay of iz one of 10 (i) phenyl N (ii) pyndnyl (iii)
thienyl S

wherein

Rl is selected from any one of

10 (1) phenyl © ;

@pmant S
= .'
(ii1) thienyl S
s | \ /)
O

Q
20 (v) mudazolyl \ N
' H

(vi) triazolyl ( \7

N—N ’
H



15\ / O (iv) furanyl N C20 (v) imdazolyl N H (vi) triazolyl (\ NN H
WO 03/ 029215 PCT/ SE02/ 01804 22 (vii) pyrrolyl NH; and S\ / CN

(viii) thwaaclogd2iN 5 where each Rl phenyl ring and R(err) pogissozersoqat i C
ring may independently be further substituted by 1, 2 or 3 substituents

i ndependent |y sel ected from strai ght ahtd branched Cl1-C6 al kyl, NO2, CF3,
Cl-C6 al koxy, chloro, fluoro, brono, and iodo; as well as salts thereof i o

2. A conpound accor di to claiml wherein Rl is selected fromany one of
(i) phenyl (ii) pyriinyl 15 (iii) thienyl S 0" and O
(vit) pyrrolyl NH ; and
S
L)
o g N .
(viii) thiazolyl ;

1 ) . . .
5 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 C1-Cg alkyl, NO7, CF3,
C1-Cg alkoxy, chloro, fluoro, bromo, and iodo;

as wel] as salts thereof.

10 2. A compound according to claim 1 wherein Rl is selected from any one of

() phenyl © :

.. . N-

(1)) pyridinyl | = ;
15 N

(i1i) thienyl S

\\ / / ; and

. 0

(iv) furanyl X\ /7 :
20

3. A compound according to claim 1, wherein each R1 phenyl ring and R1 heteroaromatic

ring may optionally and independently be further substituted by 1, 2 or 3 substituents independently

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

25

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

N, N-Diethyl-4-[piperidin-4- ylidene(3-carbamoylphenyl)-methyl}- benzamide;



(iv) furanyl 20 3. A compound according to claim1, wherein each Rl phenyl
ring and R1L heteroaromatic ring nay optionally and independently be
further swbaBioeazted by 1, 2 or 3 substituents independent lPgT/SEet/@sdeLd from
met hyl, CF3, chloro, fluoro, brono, ang i odo. 25 4. A conpound according to
claim1l, selected fromany one of N, N“Di ethyl -

[ pi peri di n 4-yl i dene( 3- car banoyl phenyl )-net hyl ] - benzam de; WD 03/029215
PCT/ SE02 (M .

(2-thi op ene ﬁthetlﬁil %eoﬁ%gm&hyﬂpl ene 4(yéld%n§r §?}l€y“8 henw meﬂ?ﬂyl]

benzam desnzaible;Di et hyl -

1-(2-furfuryl -pi per| di n- 4 | I i dene- ( 3- car banoyl phenyl} met h)l/jl ]- benzam de;
N, N- Di et Ny e )[ [l(—@_ fugfmy plpendm 4-ylidene-(3-carbamoylphenyl)-methyl]-benzamide;

f I I d d

L B RSy b LRnGs BreprpaTRL e R L BN D
- met hyl ]NQ@!Z&HS'IQE 1- ?2%%%)%{&}%/[ plﬁen({m 4-ylidene- (3- carbamoy fhenyl) methyl]-benzamide;
1-(3-thi ophene) met peri di n-4-ylidene- (3-carbanoyl phenyl ) -net hyl ] -

yl -pi
benzami db;N-Wisthybidef kA thipphgne)mefi@l-piperidio K elidene Hy cagbapeylpliinp) eyl dene-  ( 3-
car banoy| ghe |)-methyl]-benzam de; N, N-Di ethyl-4- [
1-(3- pyr‘i’ % fret hyl - pi peri di n- 4-yl i dene-

3-carba 4.

Sy ey S (P RN B e bengmide,
de; N, N- BidetDigthyl 4~ [ 1F (3ipyidinpyieths]- pigdrivid- h-}&lhdqmbﬂéircm(ﬂ)mﬂeﬂpheylylb-ﬁh&ﬂgl- benzamide;
(3-car barmd%/ﬁghenylbrrreth yl ]-benzam de;

1- (4ipyrN stdhiir (Cppyse ra@t]pyl zpjpsﬁnghaéhéhdene (3- carbaglqoylphenyl) metLyl -benzamide;
3- b
L Th 1 o r el PR AR R o MR 87 SR B lde =

ditriflugoacetate or citrate salts . 6. A conpound according to any one
of clainms 1-5 for use in therap . A conpound according to claim®6,

wher ei n NieDigiled-dply - 64sp)plémﬁ)m¢ﬁw Qmﬂﬁt 4- yﬁdenﬁc(&@ﬁlb@n%dpf&nﬁbmm&bbmamdeal m
6, wherein the therapy is directed towards gastrointestinal
15 5. A compound according to Claim 1, in form of its hydrochloride, dihydrochloride, sulfate,

tartrate, ditrifluoroacetate or citrate salts. .

6. A compound according to any one of claims 1-5 for use in therapy.

20 7. A compound according to claim 6, wherein the therapy is pain management.
8. A compound according torclaim 6, wherein the therapy is directed towards gastrointestinal
disorders.

5 9. A compound according to claim 6, wherein the therapy is directed towards spinal injuries.

10. A compound according to claim 6, wherein the therapy is directed to disorders of the

sympathetic nervous system.

3 11. Useofa compound according to formula I of claim 1 for the manufacture of a medicament

for use in the treatment of pain.



di sorders. 25 9. A conmpound according to claim®6, wherein the therapy is
directed towards spinal injuries. 10. A conpound according to claim®6,
wherein twe oslenapy is directed to disorders of the synpaChHSEIDOISRS VOus
system 30 11. Use of a conpound according to fornula | of claiml for the
manuf acture of a.medicament for use iR*the treatment of pain. WO 03/029215
PCT/ SE02/ 01804 24 12. Use of a conpound according to fornula | of claim1l
for the manufacture of a medicanent for use in the treatnent of
gastrointestinal disorders. 5 13. Use of a conpound according to formula I
of claimi} fousébe: dRpdhRrdcsBingto RriBal 68IEALL fof BE ndffadtle bhnlehi@ahdENt Of
spinal injuries. 14. phar maceuti cal conposition conprising a conpound of
t he f or midrasse indecctorathantof gastedintestingl disaslessn acti ve i ngredi ent, together with
a pharmaceutically acceptable carrier. 10 15. A nethod for the treatnent of
pai n, whereby an effective anount of a conpound of the fornula | according
toclaimi is t ; 10| i j . A
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ef f ect i veorasoinnie tehtngnt dfspinalrimonksd of the fornula | according to claim 1,
is adm nistered to a subject suffering fromsaid gastrointestina

di sorder. 17. A nmethod for the treatnent of spinal injuries, whereby an
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adm ni st ered a subject s erin sald spina
- as an active ingredient, together with a pharmaceutically acceptable carrier.

15. 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.

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

gastrointestinal disorder.

17. 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.
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