1? MAY 24 WO 01146263 PCT/ SE00/ 02560 | NOVEL COVPOUNDS. Field of the

i nvention s The present invention is directed to novel conpounds, taq AMAY 200
_ process for they preparation, their use and pharmaceutical conpositions
conpri si ngWiHe/4s¥el conmpounds. The novel conpounds are BSESEPIA2R6L her apy,
and in particular for the treatnment of pain. Background and prior art i0
The & receptor has been identified as having a role in many bodily
functions such as circulatory and pain systens. Ligands for the S receptor
may therefore find potential use as anal gesics, and/or as antihypertensive
agents. Ligands for the $ receptor have al so been shown to possess

i mmunonmoduNa@VEE\CORIPOLUNIP®s. 1s The identification of at |east three

di fferent popul ations of opioid receptors (, E and x) is now well
established and all three are apparent in both central and peripheral
nervous qﬁah%ggrggv%% speci es including man. Anal gesia has been observed
I n variou ' s when one or nore of these receptors has been
activated. 20 Wth few exceptions, currently available selective opioid S

| igands are peptidic in nature and are unsuitable for adm nistration by
system < rBtpsesentOneendivn igslixecist tanenshcqrepsunds, ¢o a process for their preparation,

their use and pharmaceutical compositions comprising the novel compounds. The novel

cornpounds are useful in thérapy, and in particular for the treatment of pain.

Background and prior art

10
The & receptor has been identified as having a role in many bodily functions such as
circulatory and pain systemns. Ligands for the § receptor may therefore find potential use as
analgesics, and/or as antihypertensive agents. Ligands for the § receptor have also been

shown to possess immunomodulatory activities.

The identification of at least three different populations of opioid receptors (i, 8 and K} is
now well established and all three are apparent in both central and peripheral nervous
systems of many species including man. Analgesia has been observed in various animal

models when one 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
§-agonist is SNCBO (Bilsky E.J. et al., Journal of Pharmacology and Experimental
Therapeutics, 273(1), pp. 359-366 (1995)). There is however still a need for selective

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

Thus, the problem underlying the present invention was to find new analgesics having
improved analgesic effects, but also with an improved side-effect profile over current 1
agonists, as well as having improved systemic efficacy.
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& agonist is SNC80 (Bilsky E.J. et al., Journal of Pharmacol ogy and
Experimental Therapeutics, 273(1), pp. 359-366(1995)). There is howellérMAY 200
still sel ective 25 S-agonists having not only_ inproved

sel ect i vpﬁe/&%g{l al so an inproved side-effect profile. né) THUYSEQRRESEH obl em
underlying the present invention was to find new anal gesics having

i mproved anal gesic effects, but also &ith an inproved side-effect profile
over current .t agonists, as well as having inproved system c efficacy. 30
1 7 MAY 20Q4 WO 01/ 46263 PCT/ SE00/ 02560 2 Anal gesi cs that have been

~identified and exi. he, prior . art have man di sadvant ages in
t hat thegn@'lg?sﬁfé%zﬁ P‘&rﬁ F GEESREIn AP @Tt{99e BRAY gesi ¢ when

admi ni st &{smaﬂn&%éX§ﬂ'f‘a El?l‘fé Ef?bné@!s) %h%ﬁﬁdacgﬂﬁ% gl%%%ﬁﬁ%@itct%%ﬁ ow

preferred S agoni st co oun e pri or

si gni fi caihinizepedbysiysentd foraks SAlsb, 1V\Bashﬁm€d<ﬁlﬂmeﬁ@wﬂﬁhtbfbﬁu€dﬁf dgdnf3c compounds
not specifically disclosed b but included within the scope of WO

9812827 0¢0moenngs, descrpert wirhin %/pmcmﬁrww $iguifjoant sonvpitsdyeesffectss and i n vivo
potency when admi nistered systemcally .Relative to compounds disclosed in
W098128270, the conpounds of the pr esent i nvention exhibit significant and

unexpecte.tthabenw%ﬁmsﬂ cLRMELSm: M&@h&@%@ zﬁmg%scﬂﬂea”'ﬁ Db @ﬂ&@bo' Ic

stability. Qutline of the |nvent on T onpounds®according to the
present witlianié ﬂnpaodebgSlmow&ﬁﬂfmsmmsmgl)almpmved &-agonist properties and

in vivo potency when administered systemically .Relative to compounds disclosed in
WQ58/28270, the compounds of thc present invention exhibit significant and unexpected

10 increased levels of delta receptor agonism and metabolic stability.

Qutline of the invention

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

8] R2
AP
cHy - N OH

15 wherein



I 15 wherein 17 MAY 2004 WO 01! 46263 PCT/ SE00/ 02560 3 Rl is selected {

any one of (i) phenyl; s (ii) pyridinyl (iii) thiophenyl S to (iv) flu Mﬁwﬂm
. is (v) imdazolyl (vi) triazolyl 20 NH where each Rl phenyl ring and Rl
het er oar om0 W/46368g may optional |y and i ndependently be f RCGTHEPV/&I05t i t ut ed
by 1, 2 or 3 substituents selected from straight and branched Cl1-C6 al kyl,
N2, CF3, Cl-C6 al koxy, chioro, fluoro,3bronp, and iodo. The substitutions
on the phenyl ring and on the heteroaromatic ring may take place in any.
position on said 2s ring systens; Ra and Rb is each and i ndependently

sel ected from any one of hydrogen, a straight and

R1 is selected from any one of

G) phenyl;

s (ii) pyridinyl N

(iii) thiophenyl S

Wi

10

iv) fu 1
(iv) furany. o

W

T

15 (v) imidazolyl

(vi) triazolyl

20

where each R1 phenyl ring and R’ heteroaromatic ring may optionally and independently
be further substituted by 1, 2 or 3 substituents selected from straight and branched

C1-Cg alkyl, NOg, CF3, C;-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

25 ring systems;

R and Rb is each and independently selected from any one of hydrogen, a straight and
branched C1-Cg alkyl, NO,, CF3, C1-Cg alkoxy, chloro, fluoro, bromo, and iodo. The R
and Rb substituents may be positioned in any one of ortho-, meta- and para-position of the

3  phenol ring. Preferably, R® and Rb are both hydrogen.



branched C1-C6 al kyl, NO2, CF3, Cl-C6 al koxy, chloro, fluoro, brono, and
i odo. The Ra and Rb substituents may be positioned in any one of orith¥A( 200
nmet a- and para-position of the 30 phenol ring. Preferabl Ra and Rb are
bot h hydMdy8#62% 7 MAY 2001 WO 01/ 46263 PCT/ SE00/ 02560 4%@?%99(?2%% scope
of the invention are also pharmaceutically acceptable salts of the '

conpounds of the formula |I. s Wen thé phenyl ring and the heteroaromatic
ring(s) are substituted, the preferred substituents are selected from
anyone of CF3, nethyl, iodo, bronob, fluoro and chloro. The novel conpounds

of the present invention are useful in therapy, especially for the
treatnent of various pain conditions such as chronic pain, neuropathic

pai n, acyke.paln pai_n, . .pai.n_caused..by. rh taid.arthritis,

m grai ne,%@fng%éf; %P%%gﬁ%qg‘?%{u%ﬁ{esa% S mas%%@?agyéﬁce %’%ﬁg‘% 0{)®ei nt er pret ed
as exhausdmptRnd{&sMROtEEIaf the invention are useful as immunonodul ators,
especially for autoi mune diseases, such as arthritis, for skin grafts,
organ transplants and simlar surgical needs, for is collagen diseases,
various allergies, for use as anti-tunpur agents and anti viral agents.
Conpound¥/hsr therpbeny ringrand theficierparamatic ring(g) dwaybstisited. dee pigtersddegener ati on

or dysfu | ' LS | ' .t hat

par adh gri g 46 sOBUEh fok SR BhOE ATk T 0o, Sl AR R o ons of

t he conpounds of the invention in diagnostic techniques 29 and i nmagi ng
applications such as positron em ssion. tonography (PET). Conpounds of the

i nvent i obherayelgoaippundoe! théipresene atvention ot ushlelrin Hoopy. chppriaksiasthe anxi et y,
treatment of various pain conditions such as chronic pain, neuropathic pain, acute pain,
10 cancer pain, pain caused by rheumatoid arthritis, migraine, visceral pain etc. This list

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

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

Compounds of the invention are useful in disease states where degeneration or dysfunction
of 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 techniques

20  and imaging. applications such as positron emission tomography (PET).

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

urinary incontinence, various mental illnesses, cough, lung oedema, various gastro-

intestinal disorders, spinal injury and drug addiction, including the treatment of alcohol,
25 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

30  properties are often used to achieve a balance of effects needed to maintain the anaesthetic



urinary incontinence, various nental illnesses, cough, |ung oedema, various
gastro- intestinal disorders, spinal injury and drug addiction, inclldiMig200t
~the treatnent of alcohol, 25 nicotine, opioid and other drug abuse and for
di sorders WP WM& ynpat heti c nervous system for exanpl e REPSEPUEKESON.
Conpounds of the invention are useful as an anal gesic agent for use during
general anaesthesia and nonitored anaest hesia care. Conbi nations of agents
with different 30 properties are often used to achieve a bal ance of effects
needed to maintain the anaesthetic 17 MAY 2004 WO 01/ 46263 PCT/ SE00/ 02560 5
state (e.g. ammesia, anal gesia, nuscle relaxation and sedation). I|ncluded
in this otatbiergarinoesianpalgerninuscignelasationane sedatigyniseluded indhigi ol ytics,

neur onuscul ar . bl.ocker.s an opioids. 5 Also within the sc of, the

i nvention ‘iogl%fnr?ﬁ%é@lgfﬁﬁfﬂ?a het‘ﬁ%%B%ﬁr?&@%@&rW’W%S” ockesi 30 a |
above, for.the manufacture of a nedicanent for the treatnment of any of the

e, Toryntdifs. ! nt of
condi ti onstdi scussed above. A furt her aspect of the invention is a nethod

for the treatment of a subject suffering from 10 any of the conditions
di scussed above, whereby an effective anount of a conpound according to the
formul & | Adbowithinithe spope al Gie drveationisghpeseiodany ofiheewapemds pchrdingithent .

T R

above 15  snditions discussed above.

A further aspect of the invention is a method for the treatment of a subject suffering from
10 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.

Also within the scope of the present invention are intermediate compounds of formula I

which are useful for synthesis of compounds of formula I above

0 Ra
Hb
cHy” N

CH; N OMe

>

wherein

R1 is selected from any one of

20 (i) phenyl;

(ii) pyridinyl N



I f wherein RL is selected fromany one of 20 (i) phenyl; (ii) pyridinyl 1 7
MAY 24 WD 01/46263 6 (iii) thiophenyl 5 is (iv) furanyl (v) im dazol %MAY 2004
(vi) triazolyl PCT/SEQCQ 02560 15 where each Rl phenyl ring and Rl

het er oar 8‘%?1%/4@2% ng may optionally and independently beP¢TFEIRERS6H
substituted by 1, 2 or 3 substituents selected from strai ght and branched
Cl-C6 al kyl, NO2, CF3, Cl1-C6 al koxy, €ehloro, fluoro, bronpo, and iodo. The
substitutions on the phenyl zing and on the heteroaromatic ring nay take
place in any position on said zing systens; Ra and Rb is each and

I ndependently sel ected from any one of hydrogen, a 20 straight and branched
Cl-C6 al kyl, NO2, CF3, Cl-C6 al koxy, chloro, fluoro, brono, and i odo;

(iii) thiophenyl

S

)

e

(v) imidazolyl N
-G

(vi) triazolyl

(iv) furanyl

15 where each R1 phenyl ring and R1 heteroaromatic ring may optionally and independently

be further substituted by 1, 2 or 3 substituents selected from straight and branched
Cy-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
ring systems; R? and Rb is each and independently selected from any one of hydrogen, a

20 straight and branched C;-Cg alkyl, NO3, CF3, C;-Cg alkoxy, chloro, fluoro, bromo, and _'

iodo;

Methods of preparation

25- I The compounds according to the present invention may be prepared by following the
procedure described in Scheme I below. These known procedures are described in C.G.
Frost and P. Mendonca; Perkin 1 (1998), 2615; and in J.F.W. McOmie, M.L. Watts, D.E.
West, Tetrahedron, 1969, 24, 2289,: which are hereby incorporated by reference.

30



Met hods of preparation 2s L The conpounds according to the present 2004
I nvention may be prepared by following the procedure described in Slﬁé#g @
bel ow. These known procedures are described in C G Frost and P. Mendonca;
Perkin 1 (Y6O¥*23615; and in IF. W MOrie, ML Watts, OFE/SE0)@60
Tetrahedron, 1969, 24, 2289; which are7hereby I ncorporated by reference. 30
1 7 MAY 700 WO 01/ 46263 7 Schene H2N' v ' Ove Reduci ng agent Pal | adi um
catal yst Phosphine |igand Owe Debenzylation (3) Ra (1) Ow Br RLCHO

. Scheme |

Ra3 Hb

Q H
Y OMe
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+ — N
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(2)
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McOH Reduci ng agent Ove 1 7 MAY 2004 WO 01/ 46263 PCT/ SE00/ 02560 8 In
Schene | above, Rl,, Ra and Rb are as defined for corrpounds of formu] aMAY 2004
above. IL Alternatively the synthesis nmay proceed as in Schenme 2, bel ow,

via one-W&VIH8IBI e arylation (described in C. G Frost aMI/3E00MEGonCa:
Perkin 1 (1998), 2615) of 5 commercially avail able

4-am no- 1- benzyl piperidine to yield idternediate 3 from Schene 1. For Rl =
phenyl, the final product may then be prepared by selective ether cleavage
(I'PF. VI. MOme, ML. Watts, D . E West, Tetrahedron, 1969, 24, 2289) as in

Schenme 2 | ow. Sche 1. Pal] adi um cat al hos hene i gand 2.
Et 2N O E %E@e I above, R rm,, and(?lb are as defined for compoun&ls of fo:?nula Pabove g

II. Alternatively the synthesis may proceed as in Scheme 2, below, via one-pot double
arylation (described in C.G. Frost and P. Mendonca; Perkin 1 (1998), 2615) of
5 commercially available 4-amino-1-benzylpiperidine to yield intermediate 3 from
Scheme 1. For R! = phenyl, the final product may then be prepared by selective ether
cleavage (J.F.W. McOmie, M.L. Watts, D.E. West, Tetrahedron, 1969, 24, 2289} as in

Scheme 2, below.

Scheme 2

e0 Br
OMe

1.
NH,
(j\/’ Palladium catalyst; phosphinc ligand (‘lj
N
2. 0
Br
demethylatlon

h@
e
o8

10



Ove OH 1 7 MAY 2004 WD 01146263 PCT/ SEOQ0/ 02560 9 Exanples The invention

wi |l now be described in nore detail by the followi ng Exanples, which? & 2004
not to be construed as limting the invention. 5 1. . (i) Preparation of

4- br ono- N, N@lieehes benzanmi de (conpound 1). To an ice cool mri/sEsgticon of

4- br onobenzyl chloride (19.5 g, 86.8 mml) in 150 nil of CH2Cl2 was added
dropwi se (13.5 nil, 130 mmol ) of diethylarnine. The reaction is stirred 10
overni ght then concentrated. The m xture is taken into ether and 1 HO and
t he agueous | ayer separated. The organic |ayer was extracted a further two
times with ether then washed with brine and dried over Na2SO4. The :
resulting oil was taken into ethyl acetate and allowed to crystallize. 2
nore crystallizations of the nother liquor yielded 18.6 g, 83.6 % 15 (ii)
Pr epar at i oBX3RPIES ( 3- net hoxyphenyl ) - 1- (phenyl met hyl ) - 4- pi per i di nam ne

(conpound 2. mggncgq_?qglﬂé%kv t%fi%gé b%ﬁn m%xleodcrtgxl’ byothg ?me&B’AQ E%aqules, which are

3-net hoxyanl
not to be construed as limiting the invention.

I
(i) Preparation of 4-bromo-,N-diethyl benzamide (compound 1).
To an ice cooled solution of 4-bromobenzyl chloride (19.5 g, 86.8 mmol) in 150 ml of
CH,Cl; was added dropwise (13.5 ml, 130 mmol) of diethylamine. The reaction is stirred
10 overnight then concentrated. The mixture is taken into ether and 1 HCI and the aqueous
layer separated. The organic layer was extracted a further two times with ether then
washed with brine and dried over Na,SO4. The resulting oil was taken into ethyl acetate
and allowed to crystallize. 2 more crystallizations of the mother liquor yielded 18.6 g,
83.6 %.
15
(ii) Preparation of N¥-(3-methoxyphenyl)-1-(phenylmethyl)-4-piperidinamine
{(compound 2).
To 1-benzyl piperidone (10 ml, 0.56 mmol) and 3-methoxyaniline (7.5 ml, 67.2 mmol) is
added Ti(i-OPr)4.( 33.3, 112.06 mmol) The reaction is stirred to completion as determined
20 by GC. EtOH (200 rnl) is then added, foliowed by NaBH, (3.18 g, 84 mmol). The reaction
is stirred at RT. Progress of the reaction was monitored by GC. On completion, NH4OH is
added to the white mixture and stirring is continued for a further 30 mins. This is then
diluted with CHzCl,, followed by the addition of Celite. The resulting paste is filtered and
the filtrate extracted several times with CH,Cl,. The combined organic phases are
25 concentrated and the product purified by flash chromatography (1: 1, hexanes:acetone)
Yielded 13.6 g, 82 %. Purification may also be achieved by Kugelrohr distillation under
high vacuum at 2 x 10” m bar at approx. 225 °C. 25.6 g of benzylpiperidone yielded 28.4
g,71.6 % of.



added Ti(i-OPr)4.( 33.3, 112.06 mol) The reaction is stirred to conﬁwwd‘b
as determned 20 by GC. EtOH (200 mM) is then added, followed by Na AY 2004
(3.18 g,. 84 mmol). The reaction is stirred at RT. Progress of the reaction
was noni PHEEMY GC. On conpletion, NHAOH is added to tRKE/SBAPOBON xt ure
and stirring is continued for a further 30 mins. This is then diluted with
CH2Cl 2 followed by the addition of Celdte. The resulting paste is filtered
and the filtrate extracted several tinmes with CH2O 2. The conbi ned organic
phases are 25 concentrated and the product purified by flash chromatography
(1:1, hexanes:acetone) _Yielded 13.6 g, 82 % Purification may al so be

achi evedilbyP rRH@‘@I‘iOBmfWs‘%iifthi’hﬂ‘i{@nmemgwheﬁﬁ’@ﬁ'@ééﬂﬂmeélﬁl)z“x 10"3 m bar at
. LC . f b | bi id i el ded . , .6 % of.
VA 200058y TRl iendE e BaREOT B V) ®br epar ai fon o o

N di on or ol .3
N, N- di etfiyh 25 fn( ﬁBrMsla,qaﬂéma)EB%%%r{drlﬁ N%E@J%l?églg@;&,rw&s)adﬂsd 4] %ﬁﬁ@ﬂnﬂgg,hﬁrzn noj

benzam de (conpound 3). To a , In a dry box und
at nospheage of 2dS gt mbiolgl.§ 8q)BE Irdi(dba); (788ngo0.82 mdd), BINARO7B4 ol , 1.5

eq) of 1, Pd2(dba)3 (783 rr(% 0.85 mmo] ), BINAP (784 ny 5 1.26 mml), and
Nat - GBu, I-26mB®ly andHaQER, (05308 ol Rieg)-wAe this s sansptedspligneta o

three-q f flask. The.m xtur ° n heated at

110 C f;{ﬁ{é%%r‘%."% @'gr‘{u@ﬁ:%or@t eeﬂ}éf?ggllbcp%ue#@éﬁgjeas 8?“@?%8‘2“ etﬁeEr:%Ihed by BPLC.

The 1 eaciph. 8BS toald AYRPedrtnce @b, asklelt@inired bﬂm.t TR rdabtonswapensi on i s
filtered through Celite and concentrated. This oil was taken into ether

and al | cANetred tp erohnBthenis agdedithenythe suspausiemis filtered through Celite and

. concentrated. This oil was taken into ether and allowed to stand for 15 minutes and then

10 filtered again through Celite. The filtrate was extracted 5 times with 2 N HCL. The
aqueous phase was then made basic with 4 N NaOH and extracted with ether. The
combined ether layers were dried over Na,SOy, filtered and concentrated. The resulting
oil was taken into ethy] acetate/hexane and let stand over weekend. 8 g of solid (50 %)
was recovered by filtration, and washed with ethyl acetate/hexanes, 8/2. The remaining

15 product, from the concentrated mother liquor, was not isolated.

(iv) Preparaﬁon of ¥,N-diethyl-4-[(3-methoxyphenyl)-4-piperidinylamino]-benzamide
(compound 4).
To a solution of 3 (2.5 g, 5.3 mmol) in 1,2—dichloroethanc at 0°C was added «- chloroethyl
20  chloroformate (0,93 ml, 8.6 mmol). The reaction was then .refluxed for 3 hours and stirred
over night at R/T. The solvent was removed and the resulting oil was taken into methanol
and refluxed for 3 hrs. This was then concentrated taken into CH,Cl; and extracted 5
times with 1 N HC]. The combined aqueous layers were made basic with 5 N NaOH and
extracted several times with CH;Cl;. The organic layers were concentrated and the
25 resulting oil purified by flash chromatography on silica gel with CH,Cly/2 % MeQH
increasing the polarity to 20 %. Yield: 1.68 g, 83 %

II. General synthesis of compounds of formula IT.
To a solution of 4 (1.05 mmol, 1 eq) in 10 mL of methanol was added (1.58 mmaoal, 1.5 eq)
30 of heterocyclic or aromatic aldehyde, followed by NaBH;CN (1.05 mmol, 3 eq). The pH



o filtered again through Celite. The filtrate was extracted 5 tines P@E ﬁ
N HCl . The aqueous phase was then nmade basic with 4 N NaOH and ext rh)gn 100
with ether. The conbined ether |ayers were dried over Na2SO4, filtered and
concent rat W@ 013 resul ting oil was taken into ethyl acetSTSEA¥SAL and

| et stand over weekend. 8 g of solid (50 %) was recovered by filtration,
and washed with ethyl acetate/hexanes, 812. The remaining is product, from
t he concentrated nother liquor, was not isolated. (iv) Preparation of N N

di et hyl -4-[ ( 3- nethoxyphenyl) 4 piperidinylanino] benzam de (conpound 4).

To a solution of 3 (2.5 in 2-di chl oroet hape at 0C was added
a- chl or oe? ﬁ@qfea%@nd}}‘ﬁsd}i’%@ﬂWéo GPPI% 5(1"I"lth glagialacsis a"lq'a’gherréé?ffqndﬁ was t hen

ref| uxed for 3 Doy s anteeld s efleaguelnhoblodhe ol nle B8l ygt was

renoved ant res ’[I ng oi | ol uxed for 3

his. This wagniaen t@ﬁéﬁﬁﬁ@&ﬁﬁh@tﬂaﬂcﬁiﬁﬂe b Ow{hiReb] mdaxqmtewnﬁd:f@cw mes
with 1 N HCl. The conbi ned aqueous | ayers were nmade basic with N NaOH and

extract ed fobuwedby driyimgver WnSOUPRIricafibredenedwyrsilicalgal/fbash Clm)n@tqgnmhe!nt rat ed
and the 25 resulting ojl purified by flash chropatogra gel
with crc usjeg GB q@é’ﬁe Pengl E%@leﬁfolla?frﬁﬁngt%eﬁglg@vwf%ﬁ@zgf Gef 83 %
1. Cener npounds of formula Il.. To a sol ution of 4 (1.05
Ao .

nmol, 1 e hanol was added (1.58 mml, 1.5 eq) 3o of
heterocyclic or aromatic al dehyde, followed by NaBH3CN (1.05 mmol, 3 eq).

The pH 17 MAY 2004 WO 01/ 46263 PCT/ SE00/ 02560 11
I1I. General synthesis of phenol compounds of formula I.

To a solution of 5 (1 eq) in CH,Cl, at =78 °C was added 3 eq of BBr3 (1 M in CH>Cly):

10 Stirred for approx. 45 minutes then at room temperature for 2 hours. MeOH was added
followed by saturated NaHCO;. The phases were separated and the aqueous layer
extracted several times with CH,Cl;. The combined organic layers were dried over MgSO,
and concentrated. Purification by flash chromatography over silica gel. CH;Cl:/MeOH,
100/0.25 slowly increasing the quantity of MeOH. A further purification can be achieved

15  in most cases by a crystallisation from ethyl acetate. Purification was also achieved using

reverse phase HPLC with a gradient of 0.1% T-FA in H,0/0.1% TFA in CH;CN.

HC! Salt formation: To a stirring solution of 1.1 g of free amine in 10 ml of dry CH>Cl;
was added 40 m] of dry ether followed by 20 ml of 1 N HCl in ether. A further 40 ml of
20  dry ether was added and the white suspension stirred for 30 minutes. Under a stream of
Nj, the solid was collected by filtration and washed with ether. The product is
hygroscopic. Before the soﬁd had dried the buchﬂer funnel was placed immediately under
house vacuum in a dessicator over night. 1.14 g of white solid was collected:
Alternatively the phenol can be dissolved in ethyl acetate, followed by the addition of an

25 excess of 1 N HCl in ether then of ether. Excess ether and HCI are rémoved under vacuurn.

The trifluoroacetic acid salts were recovered following reverse phase preparative HPLC.

30



of the reaction was then adjusted to approx. 6 with glacial acetic afl:i}cMAY 2004
The reaction is stirred over night. 2 N HC is added and stirring
continued for 1 hour. This was concentrated to renove the nethanol made
basi ¢ wi P N4&H93and extracted with CH2C12 fol | owed by FSGHHGUEEP Na2sO4
Purification done by silica gel flash chromatography 5 using CH2C 1MeCH
with a gradual gradient. Increasing th® polarity from0.025 %to 4 % MOH
yi el ds pure product. Il11. General synthesis of phenol conpounds of formula
Y. To a solution of 5 (1 eq) in CH2CI2 at -78 C was added 3 eq of BBr3 (1 M
in CHZCJ]E%: ia Stirred for approx_ 45 mnutes then at roomtenperature for
2 hours. Edas added followed by saturated NaHCO3. The phases were

separat o Bhth A% NNCRU 1 BXRE by BEL LRGSRV Al bl fEG. W Lh CH2Cl 2. The

Puri fi cagibenaiylihafhbalraen®d @empRiNdsyer silica gel. CH2Cl 21 MeOH,
10010.25 sTowWy 1ncreasing the quantrty of McOH A further purification can

be achi elieditiescompannstS wassmspdnsd by follpwing the syttheatin phocedure tofi§theamet at e.
Purification was al so achieved using reverse phase HPLC with a gradi ent of
0. 1%°T- FRO¥% H201 0.1% TFA in CH3CN. HCL Salt formation: To a stining
solution of 1.1 g of free amneoin 10 nil of dry CH2C12 was added 40 m of
dry ether followed by 20 m _of NHC in ether. Afurther 40 mM of 20 dry
et her was added and the whftendgu pENSHON § ed for 30 mnutes. Under a
streamof N2, the solid was foll ¢ d by rati on and washed with ether.
The product is hygroscopi c~ Before~théensol™d had dried the Buchner funnel
was placed i medi ately under house vacyumin a dessicator over night. 1.14
g of white solid was collected: Alterfiatyvely the phenol can be dissol ved
in ethyl acetate, followed by the addition of an

N

@)

15 MS: (M+1) calculated: 458.62 (MH+); (M+1) observed: 458.24 (MH+). IR: Film HCl
salt: 3047, 2974, 2531, 1600, 1471, 1455, 1283, 1186, 1093, 735, 701em™. 1H NMR:
(400 MHz, CDCL,, TMS, Free amine): 7.39-7.10 (9H, m, Ax), 6.58-6.45 (3H, m, Ar),
6.23-6.22 (1H, m, Ar), 3.83-3.77 (1H, m, CH), 3.52 (3H, s, CH,0}, 3.43 (4H, s broad,
CH,N), 2.98 (2H, d, CH,), 2.17-2.11 (2H, t, CH,), 1.85 (2H, d, CH,), 1.55-1.51 (2H, m,
»  CH,),120-1.16 (6H, m, CH,). |

HPLC: >95% (215nm)
>98% (254nm)
>99% (280nm)
ANALYSIS:
25 CyoHisN;0y, X 2.4 HCL, X 0.2CH;00, X 0.1 CH,Cl
Found: C 63.20%, H7.07%, N 7.36%,
Cale.: C 63.18%, H 7.02%, N 7.39%, O 6.19%, Cl 16.22%.



2s excess of 1 N HC in ether then of ether. Excess ether and HCl ar @7 MAY 2004
renoved under vacuum The trifluoroacetic acid salts were recovered

foll owi ng reverse phase preparative HPLC. 30 1 7 MAY 2061 WD 01/ 46263

PCT/ SEO0/ 0246B/4p263Exanpl e 1 Preparation of N -diethyl-4- PERFHPESHYI )

[ 1- (phenyl et hyl ) - 4- pi peri di nyl ] am no] benzam de(conpound 5) The title
conpound 5 was prepared by followi ng thé&synthetic procedure of Scheme T s
above. 10 (5) OHis Ms: (M+l1l) cal cul ated: 458.62 (MH); (Mt1l) observed:

458. 24 ( M%), .Syhesfiof Hﬂ%heﬁ@lden&QAZs 2974, 2531, 1600, 1471, 1455, 1283,
1186, 109 cmlI. 1 MHz, CDC13, TMS, Free amne):

1 7.39-7.10 RMDthOIMc)lvaLB’BSSf@ei@H(M (8andAP) wcre®r®31=eﬂ b22fo]dd3Hng the Ar),

3.83-3.77 & ,H 132 (3H, s, CHSO) 3.43 (4H, s broad, CH2N), 2.98
(211, d, etic)Schoms Thbe ‘("211 t, , 1.85 (2H, d, CHI), 1.59-1.51 (2H, m
20 CH ), 1.20-1.16 ¢6H m HPLC >95%(215nn) >98% (254nm)

Scheme [i

B L
) N OTBDMS
N
©) (©)

(o]
O YA
) N OoH ) N OTBOMS

Brm
OH

5

(5)

Z

(8}



>99% (280nm) ANALYSI S: 25 C29H35N302, X 2.4 HCl1l, X 0.2C4H100, X O. 1) %@Z@L
Found: C 63.20% H 7.07% N 7.36% Calc.: C 63.18% H 7M% N 7.39%

6.19% C 6.4(292% 1 7 MAY 204 WO 01/46263 13 PCT/ SE00/ 02560 1V. Synthesis

of p-hal 8‘{911%% F®3deri vati ves p-hal ophenol derivatives of ?%W%Wﬁifgas (8)

and (9) were prepared by following the synthetic Schene Il below. s OIBQVS
OTBOVS (9) OH (8) 1 7 MAY 2004 WD 61146263 PCT/ SE00/ 02566 14 (i)

Preparati on of
N, N-diethyl-4-[[3-[[ (1, 1-di net hyl et hyl ) di net hyl si | yl ] oxy] phenyl ][ 1-

(i) Preparation of N,]V-dieihyi-4-[[3-[[(1,1-dimethylethyl)dimethylsilyl]oxy]phenyl]{1-
{phenyhmethyl)-4-piperidinylJamino]-benzamide (compound 6).
(200 mg, 0.4 mmol) of 5, TBDMSCI (302 mg, 2.0 mmol) and imidazole (138 mg, 2.0
mimol) in 15 ml of DMF was heated at 100°C for 3 hours. The solvent was removed and

5 the resulting oil purified by silica gel flash chromatography using 100 % CH,Cl, then 1 %
and 2 % MeOH. Yielded 200 mg, 87 %. .

(ii) Preparation of N, N-diethyl-4-[[2-bromo-5-[[(1,1-
dimethylethyl)dimethylsilyl]Joxylphenyl][1-(phenylmethyl)-4-piperidinyl]Jamino]-
1o~ benzamide (compound 7). 7
To a solution of (82.9 mg, 0.145 mmol) of 6 in 6 ml of DMF at 0°C was added a solution
of NBS (27.7 mg, 0.155 mmol) in 2 ml of DMF. The reaction was stirred for 2 hours,
concentrated then flashed with 10 % acetone/hexanes followed by 20 % acetone. Collected :
61.25 mg, 65 %. ‘
15
Example 2
Preparation of N,N-diethyl-4-[(2-bromo-5-hydroxyphenyl}{1-(phenylmethyl)-4-
piperidinyl]amino]-benzamide (corapound 8)
Compound ¢ in dioxane was treated with 4 N HCl in dioxane. The reaction is stirred until
20 completion. Purification was accomplished by reverse phase preparative HPLC using

CH3;CN/H,0.

Anal. Caled for C29H34N302Br x 1.4 CF3CO2H X 0.3 H20: C, 54.44;, H, 5.17; N, 5.99;
Found: C, 54.43; H, 5.06; N, 6.05.

25 M.S (calc’d): 537.15(MH+),
M.S (found): 536.16 (MH+)
HPLC Conditions: column: Luna C-18, Gradient 20-50% B in 25min, flow: lmL/min, 40
°C, A-0.1% TFA in H,0, B-0.1% TFA in CHQCN, k’: 7.94. Purity: >97%(215nm),
>97% (254nm)

30



(phenyl net hyl ) - 4- pi peri di nyl ] am no] - benzam de (conpound 6). (2000 rrm&)ml |
nmml ) of 5, TBDVSCI (302 ng, 2.0 nmol) and im dazole (138 ng, 2.0 qu
15 mM of DVF was heated at 100C for 3 hours. The solvent was renoved and 5
t he resul t W9P186363purified by silica gel flash chronat ogr ZERPEAYPIIE0 100 %
CH2Cl2 then 1 % and 2 % McOH  Yielded 200 ng, 87 % (ii) Preparation of

N, N-di ethyl -4-[[ 2-bronpo-5-[[ (1,1 di nmet hydl et hyl ) di met hyl silyl] oxy) phenyl ]

[ 1- (phenyl met hyl ) - 4- pi peri di nyl ]am no]- 10 benzani de (conmpound 7). To a
solution of (82.9 ng, 0.145 mmol) of 5in 6 mM of DV at OC was added a
solution of NBS (27.7 nmg, 0.155 mmol) in 2 m of DMF. The reaction was
stirred fdéxampledrs, concentrated then flashed with 10 % acet one/ hexanes

Prepar ot 8?fﬂ?(f°ﬁf§?@?rﬂ}ft9°‘-%-§ Hisive- SR BRI b e ATR et 1 ) - 4.
pi peri di n@@ﬁ@},ﬂgﬁ%ﬁgﬁe% G UREREa®). Conpound 6 in di oxane was treated

wth 4 N he reaction Is stirred until 20 conpl eti on.
Puri fi cat i Tua naperdivamfiie e dalb2 s mey, Q=g nﬁhﬁi”,&&f qhe bpayhhnakerubiBlagdusi ng
CH3CN H2O. Anal . Calcd for C29H34N3Q2Br x 1. H X 0.3 H2O C, 54. 44;

H 5.17 N1180m0.04gsumel) ofsilvsyiriftate ipS ml Q%?Ha@lz 96 wap gddadgropvapea d) :
537.15( M_Hs)olutlon of 23 mgl;in 2 ml of CH,Cl,. thr} complete, the reaction was concentrated and
purified by preparative HPLC. Yielded 7.9 mg.

Anal, Caled for C20H34N3021 x 1.6 C2HO2F3 x 0.5 H20: C, 49.91; H, 4.76; N, 542;
10 Found: C,49.84. H, 475; N, 5.60

M.S (calc'd): 584.51(MH+),

M.S (found): 584.16 (MH+)

HPLC Conditions: column: Zorbax SB-C18, Gradient 20-50% B in 25min, flow 1ml/min,

40 C,- A-0.1% TFA in H2O, B- 0.1% TFA in CH3CN, k’: 8.56. Purity: >96%(215nm),
15 >96% (254nm)



MS (found): 536.16 (MH) HPLC Conditions: colum: Luna G 1S, G adi e?_MY 004
20-50% B in 25mm flow Inl/mn, 40 C A 0.1% TFA in H2O, B- 0.1% 1\1@
CH3CN, k': 7.94. Purity: >97%215nm, >97% (254nn) 30 1 7 NAY 2H1 WO

01/ 46263t &30/ 02560 15 Exanpl e 3 Preparation of N  PCT/SE00/02560

N-di et hyl - 4-[ (5- hydr oxy- 2-i odophenyl ) [ 1- (phenyl net hyl ) - 4-

pi peridi nyl ] am nol - benzam de (conpouné 9). To a suspension of the TFA salt
(25 nmg, 0.044 mmol) of the benzyl analogue 5 and s (11.3 ng, 0.044 nmol) of
silver triflate in 5 mM of CHZCl12 at 0C was added dropw se a sol ution of 23
nmg 12 in 2 m of CH2Cl2. When conplete, the reaction was concentrated and
purified by preparative HPLC. Yielded 79 ng. Anal. Calcd for C29H34N302I x
1.6 C2 Fx., . ; 4.76;" N, 5.42; to Found: C, 49.84.;

i a, 75, R Fr s aftholbaniing (L ™ S (F ound) - 584, 16 (M) HPLC
Condi tions: columm: Zorbax SB- CEghenfgidi ent 20-50% B in 25nvn, flow
Im/mn, 40 C A 0.1%TFAin H2O B- 0.1% TFA in CH3CN, k': 8.56. Purity:
>96% 215nn) , OiHs >96% (254nm)

5 OCH, OCH,
B
Br f . Br Br- Br Br
95 /° 640/0
—_—l
) —————
NO,
. F

(10) (11) : (12)

10

1%

OCH,

NH,

(13)



1 7 MAY 7006 WD 01/46263 16 V. Synthesis of 2-fJuro-5-nmethoxyaniline 7 00
Scheme U5 OH F (10) (11) 10 F (12) F (13) NH2 PCT/ SE00/ 02560 17 valy %3
WO 01/ 46263 PC}I;]’/S 00/ 02360 17 (1) Preparation of )

1, 3- di br om® B0 #3r 0- 2- met hoxybenzene (conmpound 11). To a BESIHPIBRHT 10,

2, 6-di brono- 4-f | urophenol (1 g, 3.7 % in 50 mM of acetone was added
K2CB (0.56 g, 4.1 mmol) followed by I (0.58 g, 255 .tl, 4.1 mol). The

(i) Preparation of 1,3-dibromo-5-flunoro-2-methoxybenzene (compound 11).

To a solution of 10, 2,6-dibromo-4-flurophenol (1 g, 3.7 mmol), in 50 m! of acetone was
added K,COj3 (0.56 g, 4.1 mmol) followed by CHsI (0.58 g, 255 pul, 4.1 mmol). The
reaction was refluxed for 2 hrs, cooled then filtered and rinsed repeatedly with CHCI;. The

5 concentrated filtrate yielded 1 g of a cream coloured solid. 95.2 %.

(ii) Preparation of 1,3-dibromo-5-fluore-2-methoxy-4-nitro-benzene (compound 12).
To a cloudy solution of 11 (920 mg, 3.24 mmol) in 3 ml of H;S04 cooled in ice was added
dropwise a solution of H;SO#/HNO; (3ml/163 uL, 3.9 mmol). The reaction was stirred for
10 2 hrs then 30 minutes at R/T. Ice was then added and the reaction extracted several times
ch2cl2. The combined organic layers were washed with Na,COj5 (sat), dried over NaSOy,
filtered and concentrated. Purification over silica gel with 100 hexanes then 10% ethyl

acetate/hexanes yielded 685 mg, 64 %.

15 (iii) Preparation of 2-fluoro-5-methoxyaniline (compound 13).
In a Parr apparatus at 40 psi was shaken a suspension 66 mg of Pd/C 10 % of 12 (670 mg,
0.2 munol) in 40 ml of ethanol for 36 hrs. The reaction was filtered and the concentrated
filtrate was purified by silica gel flash chromatography with increasing polarities of 10, 20
then 30 ethyl acetate/hexanes. Yield 200 mg, 70.8 %.

20



reaction was refluxed for 2 hrs, cooled then filtered and ri nsed r epep Bﬁfi
with CHCl 3. The s concentrated f||trate yielded 1 g of a cream col oure
solid. 95.2 % (ii) Preparation of

1, 3- di br B85 yor o- 2- met hoxy- 4- ni tr o- benzene (conpoundPGPSENNIEY a ¢l oudy
sol ution of 11(920 ng, 3.24 mol) in 3 mM of H2SX cooled in ice was added
dropwi se a solution of H2SO HNO3 (3nli8163 L, 3.9 nmmol). The reaction was
stirred for io 2 hrs then 30 mnutes at RI'T. Ice was then added and the
reaction extracted several tinmes ch2cl2. The conbi ned organic |ayers were
washed with Na2CO3 (sat), dried over Na2SO4, filtered and concentrated.
Purification over silica gel wth 100 hexanes then 10% et hyl

acet at e/ g yiel ded 685 ng, 64 % is (iii) Preparation of

2-fluor ttoxyani | i ne (conpound 13). In a Parr apparatus at. 40 psi was
shaken apaysiaeiohiof d-[fH4.8brimd>sUdet Ay Wheh v 2- (bRt} Bthy)%-2 Mol ) in 40 ni
of et hanol for 36 hrs The reactl on was Tritered and the concentrat ed
filtrat epiperidipplls o] i aemmnd 4t ogr aphy wi th i ncreasi ng
polarities of 10 20 thenoBO et hyI acet at e/ hexanes. Yield 200 ng, 70.8 %
20 1.°7 MAY 2004 WO 01/ 46263 /S%OO/ 0256% 18 Exanple 4 Preparation of

4-[ (2, 4-di br ono- 5- netifioxyWoheny nmet hyl ) - 4-
pi peridinyl]am no]-N N-dileth enzalyy d&_(conpound 14) O
N QCH,

&
e

(14)
510 mg of compound 3 is dissolved in glacial acetic acid/CH,Cl; at 0°C. 90 wl of bromine
is added dropwise with stirring for 15 minutes. The reaction is concentrated taken into
15  CH,Cl; and HyO. The mixture is made basic with 2 N NaOH and extracted 3 times with
CH,Cl,, then washed with brine. The compound was purified by preparative HPLC. The
TFA salt was converted to the free amine (347 mg) by extraction with 1 N NaOH and
CH2CI2. The HCI was prepared from 1 N HCI in ether.

20
Anal. Caled for C30H35N302Br2 x 1.5 HC1 X 0.7 H20: C, 51.72; H, 5.48; N, 6.03;
Found: C, 51.67; H, 5.50; N, 5.88
M.S (calc’d): 630.44(MIH+),
M.S (found): 630.15 (MH+)

25 HPLC Conditions: column: Luna C-18, Gradient 30-50% B in 25min, flow: 1mL/min,
40°C, A-0.1% TFA in H;0, B- 0.1% TFA in CH;CN, k': 3.25. Purity: >95%(215nm),
>99% (254nm)



5 la (14) 510 ng of conpound 3 is dissolved in glacial acetic acid/ CH2C12
at 0C. 90 | of bromne is added dropwise with stirring for 15 mi nut &d. MAf804
reaction is _concentrated taken into is CH2C12 and H20O The e i s nmade
basi ¢ mﬁth“ﬁ)ﬁ and extracted 3 tines with CH2C12, Hgﬁ%%éﬁhéﬁomjth
brine. The compound was purified by preparative HPLC The TFA salt was
converted to the free am ne (347 ny) byféxtraction with 1 N NaCH and

CH2C 2. The HCO was prepared from1l N HC in ether. 20 Anal. Calcd for
C30H35N3M2Br2 x 1.5 HC1 X 0.7 H2G C, 51.72; H, 5.48; N, 6.03; Found: C,
51.67; ‘H, 5.50; N, 5.88 MS (calc'd): 630.44(M1+), MS (found): 630.15
(MH) 29 HPLC Conditions: colum: Luna C 18, Gadient 30-50%B in 25m n,
flow 1nm/gg ngC A- 0.1% TFA in H2O, B- 0.1% TFA in CH3CN, 1: 3. 25.
Purity: > >99% (254nm) 1 7 MAY 200 WO 01! 46263 PCT/ SE00/ 02560
19 Exanpl ePﬁ:pE‘t‘sﬂ:imnﬂ‘td-[inl-chforo S-hydroxyphenyD[1-(phenylmethyl}-4-

4-[(2-chl oro-5- hydroxyphen |)£h1 (phenyl met hyl ) - 4-
iperidinyllamine]-V.N-diethyl- benzamide (compound

15

5  The title compound 15 was prepared by following the synthetic procedure of Scheme I

above, using 2-chloro-3-methoxyanaline in step 1.

0
s aewe!
10 CHa) (NEI OH

N

(15)
M.S (calc’d): 492.24 (MH+),
M.S (found): 491.92 (MH+)
HPLC Conditions: column: Luna C-18, Gradient 30-80% B in 25min, flow: lml/min, 25

°C, A-0.1% TFA in Hzo; B- 0.1% TFA in CH5CN, k' 2.60. Purity: >90%(215nm),
0 >92% (254nm)



Q peridinyllam nol -N, N-di et hyl - benzam de (conpound 151 5 The title
conpound 15 was prepared by follow ng the synthetic procedure of SChlEFﬂMAIY 2004

above, usi - chl or o- 3- net hoxyanaline in step 1. 10 15 (15
492. 24 (%{92301{4%2% S (found): 491.92 (M#) HPLC Conditi onsECH

MSS

calc'd):
Luna

C-18, Gradient 30-80%B in 25mm flow, 1nmi/min, 25 C, A 0.1% TEA in HO
B- 0.1% TEA in CH3CN, k: 2.60. Purity20>909% 215nm), 20 >92% (254nm) 1 7

MAY 2004 WD 01/ 46263 PCT/ SEGO 02560 20 Exanpl e 6 Preparation
N, N-di et hyl - 4-[ (2-fl uor o- 5- hydr oxyphenyl ) 11- ( phenyl net hyl ) - 4-

of

pi peri di nyl ] am no] - benzam de (conmpound 16). 5 The title conmpound 16 was
prepared by of Schene |I above, using 2-fluoro-3- nethoxyanaline in step 1.

O 10 ( 16Example 6

Preparation of N.N-diethyl-4-[(2-fluoro-5-hydroxyphenyl){1-(phenylmethyl)-4-

piperidinyl]amine]- benzamide (compound 16).

5 The title compound 16 was prepared by of Scheme I above, using 2-fluoro-3-

methoxyanaline in step 1.
O
CHy” N m
cn—ea) N OH

N

of

(16)

15 'HNMR: CDCI3 d 1.15-1.19, (m, 6H), 1.49-1.57, (m, 2H), 1.87-1.90 (m, 2H), 2.12-2.19
{(m, 2H), 2.97-3.01 (m, 2H), 3.42 (br s, 4H), 3.53 (s, 2H), 3.80-3.55 (m, 2H), 6.27-6.29 (m,
1H), 6.45 (d, J=8.7 Hz, 2H) 6.51-6.55 (m, 1H), 6.89 (t, 1H), 7.20 (d, J=8.7 Hz, 2H), 7.24-

7.27 (m, SH).

IR:3160.1, 2936.0, 1602.6, 1502.1, 1472.0, 1456.3, 1283.3
20 M.S (calc’d): 476.61 (MH+),

M.S (found): 476.16 (MH+)

HPLC Conditions: column: Zorbax SB-C18, Gradient 30-80% B in 25min, flow: lml/min,

40 C, A-0.1% TFA in H20, B- 0.1% TFA in CH3CN, k: 6.61. Purity: >99% (215nm),

>99% (254nm)

25



I5 ITHNVR CDCI3 d 1.15-1.19, (in, 611), 1.49-1.57, (m 2H), 1.87-1. ?é“n
2H) 2.12-2.19 (in, 211), 2.97-3.01 (i, 211), 3.42 (br s, 411), 3.531(&MAI200

3. 80- 211), 6.27-6.29 1H), 6.45 (d, 1=8 7 Hz, 211
6 51 6. 55 ?‘?#?'i%—‘@& 6.89)(t, 1H), 7.2E)m(d, \|;D=8.7 Hz,(211), Pﬁﬁﬁ”"’?ﬁéﬂ/)(m

5H). IR 3160.1, 2936.0, 1602.6, 1502.1, 1472.0, 1456.3, 1283,3 20 MS
(calc'd): 476. 61 (MH), MS (found): 47846 (M1+) HPLC Conditions: colum:
Zor bax SB-Cl18, Gadient 30-80%B in 25mn, flow 1nmi/mn, 40 C, A 01% TFA
in 1120, B- 0.1% TFA in CH3CN, k': 6.61. Purity: >99% (215nnm), >99%
(254m) 25§1 7 [\_/QY 204 WO 01/ 46263 PCT/ SEO0/ 02560 21 Exanple 7 Preparation
tboxyphenyl ) [ 1- (phenyl et hyl ) - 4-

of 4- 4-br

4he title conpound
17 was preparé€ met hoxyanal i ne in

step 1. tmg@ﬂlﬂmx ihmwwmﬁyl-&eﬁzalﬁge(mmﬁgunﬁﬂﬂ 1.43-1.53, (m 2H),
186189{“ 2H), 2.06-2.11 (m
he title compound 17 was prepared by of Scheme I above, using 2-bromo-3-

5 methoxyanaline in step 1.
O
P Br
psReus!
CH:,) N OCH,

10 N

of

(17)
'H NMR: CDCI3 d 1.16, ‘(br t, 6H), 1.43-1.53, (m, 2H), 1.86-1.89 (m, 2H), 2.06-2.11 (m,
15 2H), 2.91-2.94 (m, 2H), 3.38 (brs, 4H), 3.37 (s, 2H), 3.46 (s, 2H), 3.75 (s , 3H), 3.77-3.83
(m, 1H), 6.44-6.46 (m, 2H), 6.63 (d, J= 8.8 hz, 2H), 7.19-7.27 (m, 7H), 7.44 (d,1 H)
Anal. Caled for C30H36N302Br x 1.9 HCl X 0.2 H20: C, 57.80; H, 6.19; N, 6.74,
Found: C, 57.83; H, 6.17; N, 7.16. '
M.S (calc’d): 551.54(MH+),
20  M.S (found): 550.39, 552.38 (MH+, brominated compound)

HPLC Conditions: column: Luna C-18, Gradient 20-50% B in 25min, flow: 1mL/min,
40°C, A-0.1% TFA in H,O, B-0.1% TFA in CH,CN, k’: 5.05. Purity: >99%(215nm),
>99% (254nm)



is 2H), 2.91-2.94 (m 2H), 3.38 (hr s, 411), 3.37 (s , 211), 3.46 (s

211), 3.75 (s , 3H), 3.77-3.83 (m 111), 6.44-6.46 (m 211), 6.63 (1d7 MAE 1004
8.8 hz, 19-7.27 (in, 711), 7.44 (d,1 H) Anal.

Sorsenatmir e [ oM (e C 57.80 H 6 19 N 6&?54{09[0]960

57.83; H 6.17; N, 7.16. MS (calc' 551.54(M+), 20 M'S (found):

550. 39, 552.38 (M , brom nated corrpo d) HPLC Conditions: colum: Luna
C-18, G adient 20-50%B in 25mn, flow 1nlL/mn, 40C A- 0.1%TFA in HZQ
B- 0.1%TFA in CH3CN, k': 5.05. Purity: >999% 215nm), >99% (254nm) 25 1 7
MAY 2004 WO 01146263 PCT/ SEO0/ 0260 22 Exanple 8 Preparation of
(IR-Nr4-((1-imnoethyl)amno]- (1R -1{(1, 2, 3, 4-tetrahydro- 1-

napht hal gghpigigno] car bonyl ] but yl ) - 1- (phenyl ) - cycl ohexyl car boxam de s
(corrpoun‘d’TS%The title conpound 18 was prepared by foll owi ng the procedure
of Scher%rebaeelﬁwel.f (LR)-Nej4-[fL-irhinoethyBamindi k@ piféll. 2. 3d-tetrabydip-1-. O 10 is M'S

(calc'd): 507. (13
naphthalenylamino]carbonyl]butyl)-1-(phenyl)-cyclohexvlcarboxamide

5 {compound 18)

The title compound 18 was prepared by following the procedure of Scheme I above, using

2-chloro-3-methoxyanaline in step 1.
O
o ﬁNj oo

N

o

15 M.S (calc’d): 507. (18)
M.S (found): 505.91. 507.85 (MH+, chlorinated compound)
HPLC Conditions: column: Luna C-18, Gradient 30-80% B in 25min, flow: ImI/min, 40
°C, A-0.1% TFA in H,O, B- 0.1% TFA in CH;CN, k’: 4.06. Purity: >88%(215nm),
>90% (254nm)

10



M S (found): 505.91. 507.85 (MH+, chlorinated conpound) HPLC Conditi ons:
colum: Luna G 18, G adient 30-80%B in 25m n, flow 1nL/nmin, 40 C,1 AMM 2004
0.1% TFA in H2O, B- 0.1% TFA in CH3CN, k': 4.06. Purity: g%é&ﬁ 0 >90%
(254nm) 1 YOMPBA01 WO 01146263 PCT/ SE00/ 0260 23 Exanpl e % i on of
N, N-di et hyl - 4-1(2-fl uor o-5- et hoxvphenyl) (1- (phenyl net hyl ) - 4-

pi peri di nyl ] am no] - benzam de (conpound 2Jﬂ:"9) The title conpound 19 was
prepared by of Schene | above, using 2-fluoro-3- s nethoxyanaline in step

1. 10 (19) 15 1H NWMR CDC13 d 1.15-1.18, -(m 6H), 1.50-L59, (in, 2H),
1.96-1.99 (an, 12 , 2.09-2.15 (m 2H), 2.95-2.98 (m 211), 3.42 (br s,

411), 3. 5()@@’—‘1’—51]) 3.77 (s , 311) 3. 84 3.90 (to, 211), 6.27-6.29 (m
111), 6.5p 9 1) 4.6 b7 v

J=3.4 Hz,=8°C ' i) =g.

7.24-7.32 d)ﬂtrnﬂﬂklarﬂﬂwl}ﬁh&:(zmﬁﬂé(@)npdﬁﬂ 1@3 (V1H+) M S (found) 490 08

(M+) HPLC Conditions: colum: Luna C-18; gradient 30-80%B in 25mn, flow
inml/ mi n, 4the title compound 19 was prepared by ot Scheme I above, using 2-fluoro-3-

i

methoxyanaline in step 1.

0
F
CH/\NJK@ m
CH) N QCH
N

of

(19)

10

15
'H NMR: CDCI3 d 1.15-1.18, (m, 6H), 1.50-1.59, (m, 2H), 1.96-1.99 (m, 2H), 2.09-2.15
(m, 2H), 2.95-2.98 (m, 2H), 3.42 (br s, 4H), 3.50 (s, 2H), 3.77 (s , 3H), 3.84-3.90 (m, 2H),
6.27-6.29 (m, 1H), 6.51 (d, J=8.9 Hz, 2H) 6.6 (dd, I=3.3 Hz, 6.3 Hz 1H), 7.08 (dt, J=3.4
Hz, 8.9 Hz, 1H), 7.08 (t, J=9.0 Hz, Z2H), 7.22 (d, ]=8.9 Hz, 2H) 7.24-7.32 (m, SH).

20 M.S (calc’d): 490.63 (MH+),
M.S (found): 490.08 (MH-+)
HPLC Conditions: column: Luna C-18; gradient 30-80% B in 25min, flow: 1mL/min, 40
C, A-0.1% TFA in H20, B- 0.1% TFA in CH3CN, k’: 4.61. Purity: >99% (215nm),
>99% (254nm)



C, A 0.1%TFA in H2O B- 0.1% TFA in CH3CN, k': 4.61. Purity: >99%
(215nm, X99% (254nm) 1 7 MAY 20Ul W01/ 46263 PCT/ SE00/ 02 60 24 Exé]n%)MéY 14
Preparati on of N N-diethyl-41L1-(3-furanyl nethyl)-4-piperidinyl](3-

met hoxy pW&HH#HAi no - benzanmi de (conpound 20) The titl e MIRFGUAHR0 was
prepared by of Schene | above, using furan-3 -carboxal dehyde. 10 15 (20)
IHN R CDC13 d 1.18, (t, 611), 1.48-2458, (m 211), 1.92-1.96 (m 211),
2.06-2.12(m 2H), 2.96-2.99 (m 2H), 3.37 (s, 211), 3.42 (hr s, 411),
3.50 (s, 211), "3.77 (s ,311"), 3.79-3.86 (m 1H), 6.34 (s, 111),

6.51-6.52 (m 111) 6.55-6.57 (m 1H), 6.64-6.66 (m 211), 6.73 (dd, 3=2.4,
20 8.1 Hz, 111), 7.23-7.26 (m 311)7.31 (s, 111), 7.36-7.37 (m1 H

| R 2935. 16(le 0, 1595.4, 1469.4, 1425.6, 1280.7 MS (calc'd):
462. GO(M (found): 462.21 (MH) HPLC Condi tions: colum: Luna C-18;

gr adi entg ‘@) 4\%%5(@“]%@ JTFA in H2O B- 0.1%

TFA in .
metho;vphenvl)anﬁnol- benzamide (compound 20)

s The title compound 20 was prepared by of Scheme I above, using

furan-3-carboxaldehyde.

' Q
70, QL
1 CHa) N OCH
0

15 (20)

'HNMR: CDCI3 d 1.18, {t, 6H), 1.48-1.58, (m, 2H), 1.92-1.96 (m, 2H), 2.06-2.12 (m, 2H),

2.96-2.99 (m, 2H), 3.37 (s, 2H), 3.42 (br s, 4H), 3.50 (s, 2H), 3.77 (s , 3H), 3.79-3.86 (m,

1H), 6.34 (s, 1H), 6.51-6.52 (m, 1H) 6.55-6.57 (m, 1H), 6.64-6.66 (m, 2H), 6.73 (dd, J=2.4,
20 8.1 Hz, 1H), 7.23-7.26 (m, 3H) 7.31 (s, 1H), 7.36-7.37 (m,1 H)

IR:2935.4, 1611.0, 1595.4, 1469.4, 1425.6, 1280.7

M.S (calc’d): 462.60(VH+),

M.S (found): 462.21 (MH+)

HPLC Conditions: column: Luna C-18; gradient: 20--50% B in 25min, 1mL/min, 25°C, A-
25 0.1% TFA in H20, B- 0.1% TFA in CH3CN; k': 7.5; Purity: >99 %{(215nm), >99%

(254nm)



(254nm 1 7 MAY 200b WO 01146263 PCT/ SEO0/ 02560 25 Exanple 11 Prepar ?2 |
of N.N-diethyl-4-[[1-(2-furanyl nmethyl)-4-piperidinyl](3- nmethoxyphen ﬁw o
am no] - benzam de (conmpound 21 5 The title conmpound 21 was prepared by
Scheme | aW&W/463¢3i ng furan-2- carboxal dehyde. 10 15 CH' NPCEHESX/Q2560) OCHB
1H NMR CDCI3 d 1.19, (t, 6H), 1.54-1.64, (nn, 2H), 1.92-1.96 (m 2H),
2.13-219 (m 2H), 2.96-2.99 (m 2H), 3.%2 (br s, 4H), 3.53 (s, 2H), 3.76
(s, 3H, 3.80-3.86 (m 111), 6.18 (d, J=Hz, 1H), 6.31 (dd, J= 2.1 Hz, 3.3
Hz, 1H) 6.49-6.51 (m 1H), 6.53-6.56 (m 111), 6.71 (d, 20 8.4 Hz, 2H) 6.73
(dd, J=2.5, 8.2 Hz, 1H), 7.23-7.26 (m 31-1) 7.36-7.37 (m1 H IR 2935.5,
1611. 3, 1595.2, 1469.0, 1424.6, 1280.6 MS (calc'd): 462. 60( MH),

Example 11
Preparation of N.N-diethvl-4-[[1-(2-furanvimethy])-4-piperidinyl]{3-

methoxvphenvl)amino]-'benzamide (compound 21)

5 The title compound 21 was prepared by of Scheme I above, using furan-2-

‘*““‘k@ 21
CH) N - QOCH

P\
N

carboxaldehyde.

i0

3 (21)
'HNMR: CDCI3 d 1.19, (t, 6H), 1.54-1.64, (m, 2H), 1.92-1.96 (m, 2H), 2.13-2.19 (m, 2H),
2.96-2.99 (m, 2H), 3.42 (br s, 4H), 3.53 (s, 2H), 3.76 (s , 3H), 3.80-3.86 (m, 1H), 6.18 (d,
J=Hz, 1H), 6.31 (dd, J= 2.1 Hz, 3.3 Hz,1H) 6.49-6.51 (m, 1H), 6.53-6.56 (m, 1H), 6.71 (d,
0 84 Hz, 2H) 6.73 (dd, J=2.5, 8.2 Hz, 1H), 7.23-7.26 (m, 3H) 7.36-7.37 (m,1 H)
IR:2935.5, 1611.3, 1595.2, 1469.0, 1424.6, 1280.6
M.S (calc’'d): 462.60(MH+),
M.S (found): 462.21 (MH+)
Anal. Caled for C2Z8H36N303 x 1.7 HC1 X 0.3 H20: C, 63.58; H, 7.11; N, 7.94; Found:
s C,63.70; H, 7.04; N, 7.84.
HPLC Conditions: column: Luna C-18; Gradient 20-50% B in 25min; flow: 1m[L/min,
25°C, A-0.1% TFA in H20, B- 0.1% TFA in CH3CN, k": 7.19. Purity: >95% (215nm),
>99% (254nm)



MS (found): 462.21 (M+i-) Anal. Calcd for C28H36N303 x 1.7 HCl X O ?gﬁ%m
C, 63.58; H 7.11; N, 7.94; Found: 25 C, 63.70; H 7.04; N, 7.84. HL
Conditions: columm: Luna C-18; G adient 20-50% B in 25nain; flow 1nmli/m n,
25C, A- WOIWMI8A in H2O, B- 0.1% TFA in CH3CN, k': 7.19.PGRE00A)2568.950p
(215nm, >99% (254nm) 1 7 NMAY 2004 WD 01/ 46263 PCT/ SE00/ 02560 26 Exanpl e
]2 Preparation of N, N-diethyl-4-f(3-ndthoxyphenyl)[1-(3-thienyl nethyl)-4-

pi peridi nyl]am no]- benzam de (conpound 22 5 The title conpound 22 was
prepared by of Scheme | above, using thiophene-3-carboxal dehyde. 10 15
(22) OCH3 1H NVR CDC13 d 1.18, (t, 611), 1.52-1.58, (m 211), 1.92-1.95
(m 211), 2.08-2.13 (m 211), 2.95-2.98 (m 211), 3.42 (br s, 411), 3.53 (s
, 211), { X 311), 3.79-3.86 (m 111), 6.51- 6.52 (m 111) 6.55-6.57
(m |H),§i?i‘@—id. , J= 8.5 Hz, 211), 6.72-6.74 (m111), 7.00-7.01 (m1H),

7. 08~ 7. Qftepirtion gk N.V- ARt pRayh - 398 Rk imdfigd k. 1595.6, 1469. 4,
1425. 1, T280.6

_pigeridinxllamino |- benzamide (compound 22)

s The title compound 22 was prepared by of Scheme I above, using

thiophene-3-carboxaldehyde.

(9]
~ CHsz ﬁwj OCH,
N

15 - (22)
'H NMR: CDCI3 d 1.18, (¢, 6H), 1.52-1.58, (m, 2H), 1.92-1.95 (m, 2H), 2.08-2.13 (m, 2H),
2.95-2.98 (m, 2H), 342 (br s, 4H), 3.53 (s , 2H), 3.77 (s , 3H), 3.79-3.86 (m, 1H), 6.51-
6.52 (m, 1H) 6.55-6.57 (m, 1H), 6.65 (d, J= 8.5 Hz, 2H), 6.72-6.74 (m,1H), 7.00-7.01
(m,1H)}, 7.08-7.09 (m, 1H), 7.24-7.26 (m, 4H)

20 - IR:2936.1, 1611.1, 1595.6, 1469.4, 1425.1, 1280.6
MLS (calc’d): 478.67(MH+),
M.S (found): 478.07 (MH+)
HPLC Conditions: column: Luna C-18; gradient: 20--50% B in 25min, 1lmL/min, 25°C, A-
0.1% TFA in H20, B- 0.1% TFA in CH3CN; k’: 7.0; Purity: >99 % (215nm), >99%

25 (254nm) C



MS (calc'd): 478.67(MH), MS (found): 478. 07 (MH) HPLC Conditions;

colum: Luna C-18; gradient: 20--50%B in 25mn, ini/nin, 25C, A- 0. L MAEAIDL
in O B-_0.1% TEA in CH3CN, k': 7.0; Purity: X99 %(2151@ >99%25
(254nm) 1 YOFBE WO 01146263 PCT/ SE00/ 02360 27 Exanpl e FSTHEIPAREE i on of
N. N-di et hyl - 44(3- met hoxyphenyl ) [ 1- (2-t hi enyl net hyl ) - 4-

pi peridi nyl ] am no] - benzam de (conpound 2B) s The title compound 23 was
prepared by of Schenme | above, using thiophene-2- carboxal dehyde. 10 is

(23) MS (calc'd): 477.67(MH), M (found): 478.09 (MH) HPLC Conditions:
colum: Luna CG1S; gradient: 20--50%B in 25mn, 1ni/mn, 25C A- 0.1% TPA
in H0, B- 0.1% TFA in CH3CN;, k': 7.64; Purity: >99 9% 215nn), >99% 20

(254nm 1 ]ng!ﬁ\iegg’oj'

Preparation of N N-diethyl-4-[(3-methoxyphenyD)[1-(2-thienylmethyh)-4-

piperidinyl]lamino]- bepzamide (compound 23)

s The title compound 23 was prepared by of Scheme I above, using thiophene-2-
carboxaldehyde.

e Uel
®

N

10

SN
S
15

M.S (calc’d): 477.67(MH+), =

M.S (found): 478.09 (MH+)

HPLC Conditions: column: Luna C-18; gradient: 20--50% B in 25min, ImL/min, 25°C, A-
0.1% TFA in H20, B- 0.1% TFA in CH3CN; k’: 7.64; Purity: >99 %(215nm), >99%

20 (254nm)



WD 01146263 PCT/ SE00/ 02560 28 Exanple 14 Preparation of N

-diethyl -4-[[1-(1Hi i dazol - 2-yl net hyl -4-pi peridinyl](3- 17 MAY 2004
met hoxyphenyl ) am no] - benzam de (conpound 24) 5 The title conpound 24 was
prepar ed MB166288cheme 1 above, using imi dazol e- 2- car boxBFTHEHNES60 OCH3 ~s
(24) "H NVR CDC13 d 1.18, (t, 611), 1.46-1.55, (m 2H), 1.95-1.97 (m 2H),
2.24-2.30 (m 2H), 2.88-2.91 (m 21138 3.43 (br s, 4H), 3.63 (s, 2H), 150
(s, 211), 3.78 (s , 311), 3.88-3.92 (m 21-1), 6.50 (t, 11-1), 6.54-6.57
(m 1H), 6.71 (d, 1= Hz, 211), 6..74 (dd, 2.3 Hz, 8.3 Hz, 1ST 6.96 (s,
2H), 7.24-7.29 (m 311) 20 112:2935.6, 1615.0, 1601.8, 1503.4, 1469.8,
1454.2, 1425.2, 1281.4 MS (calc'd): 462.61 ("MH#), MS (found): 462.10
(MH) HMH ons: columm: Luna C18; gradient: 20--50%B in 25mn,

| m./ m n, . A 0.1% TPA in H2O B- 0.1% TFA in CH3CN, k': 4.9; Purity:
>99 % 21ByeBheatinA AN - didfanmT1L(1H- MR a2006y RO 463641 RETIGE00/ 02560 29

methoxyphenyDamino]-benzamide (compound 24)

s The title compound 24 was prepared by of Scheme I above, using

imidazole-2-carboxaldehyde.

o)
gspelsel
10 CHa) (Tj - OCH,

N

15
(24)
'HNMR: CDCI3 d 1.18, (t, 6H), 1.46-1.55, (m, 2H), 1.95-1.97 (m, 2H), 2.24-2.30 (m, 2H),

2.88-2.91 (m, 2H), 3.43 (brs, 4H), 3.63 (s, 2H), 3.50 (s, 2H), 3.78 (s, 3H), 3.88-3.92 (m,
2H), 6.50 (¢, 1H), 6.54-6.57 (m, 1H), 6.71 (d, J= Hz, 2H), 6..74 (dd, 2.3 Hz, 8.3 Hz, 1H)
6.96 (s, 2H), 7.24-7.29 (m, 3H)

20 IR:2935.6, 1615.0, 1601.8, 1503.4, 1469.8, 1454.2, 1425.2, 1281 .4
M..S (calc’d): 462.61 (MH+),
M.S (found): 462.10 (MH+)
HPLC Conditions: column: Luna C-18; gradient: 20--50% B in 25min, 1mL/min, 25°C, A-
0.1% TFA in H20, B- 0.1% TFA in CH3CN; k’: 4.9; Purity: >99 %(215nm), >99%

25 (254nm) o



Exanpl e 15 Preparation of N, 1V-diethyl-4-[[1-(3-furanylnmethyl)-4

pi peri di nyl ] (3- hydroxyphenyl)anino - benzani de (conpound 2 5 The tit 7 aAY 2004
conmpound 25 was prepared by of Schenme | above; using

f ur an- 3- caMdEt8®hyde. 'H NVR. CDCI 3 d 1.17-1.20, (m 6H)PCHSEMNI6E3, (m
211), 1.90-1.93 (m 2H), 2.12-2.17 (m 2H), 3.02-3.05 (m 211), 3.42 (br s
, 6H), 3.42 (br s, 411), 3.80-3.86 (m 291), 6.29-6.30 (in, 111),
6.35-6.37 (m 1H) 6.47-6.50 (in, 111), 6.53-6.56 (m 111), 6.60-6.63 (m
2H), 7.12 io 7.22 (in, 111) 7.23-7.28 (s, 411), 7.28-7.34 (m| H MS
(calc'd): 448.58(M I+), MS (found): 448.21 (MH+) HPLC Conditions: colum:
Luna G 18; gradient: 20--50%B in 25mn, 1nl/mn, 25C A 0.1% TFA in H20Q
B- 0.1% TFA E|ln CN; k': 5.53; Purity: >99 %(215an) X99% 15 (254nm OH
1 7 MAY 20-34=WW5-61/ 46263 PCT/ SE00/ 02560 30 Exanple 16 Preparation of

N. N- di et hYPréb'aM&meqv,)%Hﬁ%}_ﬁ&wL[ﬂ %3&&&}]@ g%tgiﬂér}di@l](ﬂl peridinyl]anino -
benzam de Tconpoun € compoun was prepared by of Schene 1
above, usi hglikyvphenehemBrolcherzawddd@hmpeund 25)

s The title compound 25 was prepared by of Scheme I above, using furan-3-carboxaldehyde.

'HNMR: CDCI3 d 1.17-1.20, (m, 6H), 1.54-1.63, (t, 2H), 1.90-1.93 (m, 2H), 2.12-2,17

(m, 2H), 3.02-3.05 (m, 2H), 3.42 (br s , 6H), 3.42 (br s, 4H), 3.80-3.86 (m, 1H), 6.29-6.30

(m, 1H), 6.35-6.37 (m, 1H) 6.47-6.50 (m, 1H), 6.53-6.56 (m, 1H), 6.60-6.63 (m, 2H), 7.12-
10 7.22(m, 1H) 7.23-7.28 (s, 4H), 7.28-7.34 (m,1 )

M.S {calc’d): 448.58(MH+),

M.S (found): 448.21 (MH+)

HPLC Conditions: column: Luna C-18; gradient: 20--50% B in 25min, 1mL/min, 25°C, A-

0.1% TFA in H20, B- 0.1% TFA in CH3CN; k’: 5.53; Purity: >99 % (215nm), >99%

15 (254nm)
°“”“*©L Q
o



10 CH-JN CH3 S OH is (26) MS (calc' d): 464.64 (MH), MS (found)]:
464. 15 (MHO-) HPLC Conditions: col urm: Luna C 18 gradient: 20--50% B/ MAY 2004
25min, 1lmlmn, 25C A 0.1% TFA in H2O, B- 0.1% TFA in CN. k' : 7.64;
Purity: Q&é’rp%ifknm, >99% 20 (254nm) 1 7 MAY 2004 WO of%ﬁ*f@%ms““

PCT/ SE00/ 02560 31 Exanple 17 Preparation of N N-diethyl-4-

5- met hoxy- 2- met hyl phenyl ) [ 1- (phenyl né0hyl ) - 4- pi peri di nyl | ani nol - benzani de
(conpound 27) 5 The title conpound 27 was prepared by of Schene | above,
usi ng 2-net hyl -5- nethoxyanaline in step 1. 10 15

Example 16
Preparation of N.NV-diethyl-4-[{3-hydroxyphenyD)[1-(3-thienylmethyl}-4-

piperidinvljamino ‘I- benzamide (compound 26)

s The title compound 26 was preparsd by of Scheme I above, using thiophene-3-

carboxaldehyde.
O
18 aeVs!
10 CH.‘,) ﬁNj OH
N
VA
S
o
15 ' (26)

M.S (calc’d): 464.64 (MH+),
M.S (found): 464.15 (MH+)
HPLC Conditions: column: Luna C-18; gradient: 20--50% B in 25min, 1mIL/min, 25°C, A-
0.1% TFA in H20, B- 0.1% TFA in CH3CN, k': 7.64; Purity: >%9 %(215nm), >99%
0 (254nm) '



(27) OCH3 MS (calc'd): 486.67(MH#), MS (found): 486.19 (MH) HPLS

Condi tions: colum: Luna C 18; gradient: 20--50%B in 25mn, 1mlim ,7 BQS@UM
A- 20 0.1% TFA in H2O B- 0.1% TFA in CH3CN; lc': 8.46; Purity: >99 %
(215nm), >YERU4ETEAnm) 1 7 MAY 2001 WO 01146263 PCT/ SEOQ F#L46E0ERE anpl e
18 Preparation of NJi-diethyl-4-[(3-hydroxyphenyl)fl-[J4
(trifluoronethyl)phenyl]nethyl 1-4- pi perdldi nyl | am nol - benzani de (conpound

28) 5 The title conpound 28 was prepared by of Schene | above, using 4-
trifluoromethyl benzal dehyde. CH 10 (28) 15 Anal. Calcd for C30H34N302F3 x
1.4 CF3CO2H: C, 57.34; H, 5.22; N, 6.12; Found: C, 57.31; H 5.18; N,

6.23. MS (calc'd): 526.61 (M),

Example 17
Preparation of N,N-diethyl-4-[(5-methoxy-2-methylphenyl)[1-(phenyimethyl)-4-

piperidinyljaminol-benzamide (compound 27)

s The title compound 27 was prepared by of Scheme I above, using 2-methyl-5-

methoxyanaline in step 1.

0
CH
SR L)
o CHs) (Nﬁ OCH,
N

o

(27)

15

M.S (calc’d): 486.67(MH+),

M.S (found): 486.19 (MH+)

HPLC Conditions: column: Luna C-18; gradient: 20--30% B in 25min, 1lmlJ/min, 25°C, A-
20 0.1% TFA in H20, B- 0.1% TFA in CH3CN; k’: 8.46; Purity: >99 % (215nm), >99%

(254nm)



20 M'S (found): 526.29 (MK+) HPLC Conditions: colum: Zorbax SB C 18 -
Gradient 30-80%B in 25 min, flow 1mJmin, 40C, A- 0.1% TFA in HzoOl 7e4AY 2004
0. 1% TFA] , k': 3.29. Purity: X969% 215nin), X98% 4nm .1 7 MAY
204 WD 01\;6;%1%28;'@, SE00/ 02 60 33 Exanple 19 Preparat | oni%‘é’r%?E"raﬁg:’69j

N, N- di et hyl - 4-f ( 3- hydr oxyphenyl ) [ 1- 1(4-i odophenyl ) met hyl ] - 4-

pi peridi nyl ] am no] - benzam de (corrpou% 29) S The title conpound 29 was
prepared by of Schenme | above, using 4-iodobenzal dehyde. C Fi la (29) is
**HNW : CDC13 d 1.16, (br s, 611), 1.88-.2.06, (br m 6H), 2.78-2.84 (m
211), 3.40-3.43 (m 4H), 3.39-3.49 (br m 411), 3.92 (m 111), 4.12 (s ,
211), 4.32 (s, 2H), 6.54 (d, J= 8.8 Hz, 211), 6.61 (s, 1H), 6.71 (d, Y=
7.7 Hz, Rlddpledsgd4 (d, J=7.7 Hz, 2 H), 7.13 (t, 1H), 7.36- 7.45 (m 511)
Anal . Calc or C29H34N3021 x 1.5 C2HO2F3 x 0.1 H2O C, 50.82; H, 4.76; N,
5.56; ZPrepotatibn oF N HOdiéhyl-HE[(hydroxkphényBPL-[[M S (cal c' d): 584.51 (M),

M S (found): 584. 14 (M—|+?
(trifluoromethyl)phenyijmethyl]-4-piperidinyl]lamino]-benzamide {compound 28)

s The title compound 28 was prepared by of Scheme I above, using 4-

trifluoromethylbenzaldehyde.
0
S acuel
: CHS/’ Errj OH

N

AT

3
(28)
15

Anal. Caled for C30H34N302F3 x 1.4 CF3CO2H: C, 57.34; H, 5.22; N, 6.12; Found: C,
57.31;H, 5.18; N, 6.23.
M.S (calc’d): 526.61 (MH+),

20 M.S (found): 526,29 (MH+)
HPLC Conditions: column: Zorbax SB C-18, Gradient 30-80% B in 25 min, flow:
1mL/min, 40°C, A- 0.1% TFA in H,0, B- 0.1% TFA in CH,;CN, k’: 3.29. Purity:
>96%(215nm), >98% (254nm)



HPLC Condi tions: colum: Zorbax SB C- 18, G adient 20-50% B in 25 m N TfMlﬁ"Yﬂﬂﬂ
Im/mn, 40C, A- 0.1% TFA in HO B- 0.1% TFA in CH3CN, k': 7.96. Pur

S X98% 215nm), >98% (254nm) 1 7 MAY 2001 WO 01! 46263 PCT/ SE00/ 02560 34
Exanpl e 20 ¥ &B#e&t i on of PCT/SE00/02560

N, N-di et hyl - 4-111-! (4- bronophenyl ) et hyl ] - 4- pi peri di nyl ] (3-

hydr oxyphenyl ) am no] - benzam de (conpound@ 30 s The title conpound 30 was
prepared by of Schenme | above, using 4-bronobenzal dehyde. CH la (30) is
Anal . Calcd for C29H34BrN302 X 1.30 TFA Calc.: C 55.43% H 5.20% N 6.14%
Found: C 55.43% 115.25% N 5.94% MS (calc'd): 537.51 (M#), MS (found):
536. 54 (M), 538.04 (brom ne conpound) HPLC Conditions: colum: Zorbax SB
C 18, Gradn%k ent §01950% Bin 25 mn, flow 20 1Im/mn, 40C, A- 0.1% TFA in
H2O, B- 0. CH3CN, k': 7.58. Purity: > 99% (215nn), > 99% (254nm

1 7 NAY 209fepifh bk Aﬁﬁ,@ﬁdfmaﬁﬁ@ﬁhQM%hemnu-r(4-iodophenv1)methyn-4-
piperidinyllamino]- benzamide (compound 29)
5 The title compound 29 was prepared by of Scheme I above, using 4-iodobenzaldehyde.

Q
N

iog

(29)

10

15 THNMR : CDCI3 d 1.16, (brs, 6H), 1.88-.2.06, (br m, 6H), 2.78-2.84 (m, 2H), 3.40-3.43-
(m, 4H), 3.39-3.49 (br m, 4H), 3.92 (m, 1H), 4.12 (s , 2H), 4.32 (3, 2H), 6.54 (d, J= 8.8
Hz, 2H), 6.61 (s, 1H), 6.71 (d, I= 7.7 Hz, 2H), 7.44 (d, J=7.7 Hz, 2 H), 7.13 (t, 1H), 7.36-
7.45 (m, 5H)
Anal. Caled for C29H34N302I x 1.5 C2HO2F3 x 0.1 H20: C, 50.82; H, 4.76; N, 5.56;
20 Found: C, 50.79; H, 4.77; N, 5.62.
M.S (calc’d): 584.51 (MH+),
M.S (found): 584.14 (MH+)
HPLC Conditions: column: Zorbax SB C-18, Gradient 20-50% B in 25 min, flow:
1mL/min, 40°C, A- 0.1% TFA in H,0, B- 0.1% TFA in CHsCN, k’: 7.96. Purity:
s >98%(215nm), >98% (254nm) i



35 Exanpl e 21 Preparation of N, N-diethyl-4-[[ 1- 7 MAY 2004
[ (4-chl or ophenyl ) nmet hy11- 4- pi peri dinyl] (3 hydroxyphenyl)am no] - benza‘Ln de
(conpound 31 5 The title conpound 31 was prepared by of Schene | above,

usi ng 4- MR BH8I%Benzal dehyde. O OH io (31) 15 Anal. Cal FEFIOEIEH34AN302C1
X L4 CF3CO2H x 03 H2O C, 57.64; H, 543; N, 6.34; Found: C, 57.49; H,

5.36; N, 6.41 MS (calc'd): 496.06 (M#F), MS (found): 496.68 (M+) BPLC
Condi tions: columm: Zorbax SB C- 13, Gradient 20-50% B in 25 rain, flow 20
Imllmin, 40C, A- 0.1% TFA in H20, B- 0.1% TFA in CH3CN, k': 7.36. Purity:
X99%a(215nm), X98% (254nn) 1 7 MAY 2004 WO 01/ 46263 PCT/ SE00/ 02360 36
Exanpl e 22 Preparation of .

N, N- di et#gﬂl A1 gbl [ (4-fluorophenyl) et hyl]-4-piperidinyl](3-

hydr oxy nol - benzam de (conpound 32)
Preparation of N.N-diethyl-4-[[1-[ (4-bromophenyl)methyl}-4-piperidinyl](3-

hydroxyphenyhamino]-benzamide (compound 30)

5  The title compound 30 was prepared by of Scheme I above, using 4-bromobenzaldehyde.
0 .
0,
CHE_) : ﬁNj OH

N

og

(30)

15 Anal. Caled for C29H34BrN302 X 1.30 TFA Calc.:r C 55.43%, H 5.20%, N 6.14%;
Found: C 55.43%, H 5.25%, N 5.94%.
M.S (calc’d): 537.51 (MH+),
M.S (found): 536.54 (MH+), 538.04 (bromine compound)
HPLC Conditions: column: Zorbax SB C-18, Gradient 20-50% B in 25 min, flow:

20 1mL/min, 40°C, A- 0.1% TFA in H;O, B- 0.1% TFA in CH;CN, k’: 7.58. Purity: > 99%
(215nm), > 99% (254nm)



s The title conpound 32 was prepared by of Schene | above, using 17 MAY 2004
4-fl uorobenzal dehyde. CH" N CH3 10 OH (32) 1Is Anal. Calcd for
C291134FN302 X 1.90 TFA: C 56.91% H 5.23% N 6.07% Found: C 56.77% H
5.39 % N WOdBM6Z63M S (calc'd): 476.61 (NIH+), M S (foundCT/'SEYGOEE ( VH+)
HPLC Condi tions: colum: Zorbax SB C- 1S, Gadient 20-50%B in 25 mn, flow
20 ImJmin, 40C, A- 0.1% TFA in H2O 330.1% TFA in CL{3CN, k': 2.45.
Purity: >919%215nm, X96% (254nm 17 MAY 2004 WD 01146263 PCT/ SEO0/ 02560
37 Exanple 23 Preparation of 4 1- 2 4-dichl orophenyl) net hyl
-4-piperidinyl](3- 5 hydroxyphenyl)am nol -N, N-di et hyl - benzam de (conpound
33) The title conpound 33 was prepared by of Schene | above, using 2, 4-
di chl or ol bﬁnzal dillﬁyde. 10

xample

Preparation of N N-diethyl-4-[[1-[{4-chlorophenyl)methyl]-4-piperidinyl]{3-

hydroxyphenyllaminol-benzamide (compound 31)

s  The title compound 31 was prepared by of Scheme I above, using 4-chlorolbenzaldehyde.
O
OO
CH; qu OH

N

Nog

(31)

10

15 Anal. Ca.lc& for C29H34N302Cl1 J; 1.4 CF3CO2H x 0.3 H20: C, 57.64; H, 5.43; N, 6.34;
Found: C, 57.49; H, 5.36; N, 6.41
M.S (calc’'d); 496.06 (MH+),
M.S (found): 496.68 (MH+)
HPLC Conditions: column: Zofbax SB C-18, Gradient 20-50% B in 25 min, flow:

20 1mL/min, 40°C, A- 0.1% TFA in H,O, B- 0.1% TFA in CH;CN, k’: 7.36. Purity:
>99%(215nm), >98% (254nm}



cv_ v ~Cl 15 (33) Anal. Calcd for C291-133C12N302, X 0.10 H20, X 1.16@M‘Eﬁﬁm
C54.42 % H 4.94% N 5.91% Found: C 54.46% H 4.94% N 5.83% MS
(calc'd): 527.51 (M#), MS (found): 527.84 (MH) 20 HPLC Conditi ons:

col utm: 2¥PBH%62&B C 18, Gradient 20-50% B in 25 mn, floRET/SEMO2HOn,  40C,

A- 0.1%TFA in H2O B- 0.1% TFA in CH3CN, k': 8.14. Parity: >99% 215nm),
>99% (254nm) 1 7 MAY 2001 WO 01/ 46263 3PCT/ SE00/ 02560 38 Exanple 24
Preparation of N, N-diethyl-4-[[1-((3-fluorophenyl)nethyll-4-piperidinylif{3-
hydr oxyphenyl ) am no] - benzam de (conpound 34) 5 The title compound 34 was
prepared by of Schene | above, using 3-fluorobenzal dehyde. CHN CH 10 CH
F 15 (34)

Example 22
Preparation of N.N-diethyl-4-[{1-[{4-fluorophenyl)methyl]-4-piperidinyl](3-

hyvdroxyphenvl)amino]-benzamide (compound 32)

s The title compound 32 was prepared by of Scheme I above, using 4-fluorobenzaldehyde.

Q
°“3/\“*@ 2
CHa) Er»% OH
N

iog

(32)
15 Anal. Caled for C29H34FN302 X 1.90 TFA: C 56.91%, H 5.23%, N 6.07%; Found: C
56.77%, H 5.39 %, N 5.95 %,
M.S (calc’d): 476.61 (ME+),
M.S (found): 476.18 (MH+)
HPLC Conditions: column: Zorbax SB C-18, Gradient 20-50% B in 25 min, flow:
20 1mL/min, 40°C, A- 0.1% TFA in H;0, B- 0.1% TFA in CH;CN, k’: 2.45. Purity:
>91%(215nm), >96% (254nm)

10



" Anal. Calcd for C291134N302F x 1.2 C21102F3 x 1.1 H2O C, 59.56; H, ?7%7 2004
N, 6.64; Found: C, 59.43.; H 5.48;, N, 6.54. MS (calc'd): 476.61
(NI'l-i+), MS (found); 476.18 (M+) w HPLC Conditions: colum: Zorbax SB
C 18, G adWentl/4agB350% B in 25 nmin, flow Inlmin, 40C A RETISROTRAGG n H20,
B- 0.1% TPA in CH3CN, k': 6.53. Purity: >99%(215nm, >99% (254nm 1 7 MAY
200 WD 01/ 46263 PCT/ SE00/ 02560 39 Exanyd7e 25 Preparation of N
-diethyl-4-[[1-[2-fluorophenyl) et hyl ] -4-pi peridinyl](3-

hydr oxyphenyl ) am no) - benzam de (conpound 35) 5 The title compound 35 was
prepared by of Schene | above, using 2-fluorobenzal dehyde. OH 10 (35) 15
Anal . Calcd for C29H34N302F x 1.4 C2HO2F3: C, 60.09; H, 5.62; N, 6.61;
Found: C, 60.09; H 5.59; N, 6.62. MS (calc'd): 476.61 (MH), MS
(found): 476.18 (M#) HPLC Conditions: colum: Zorbax SB C1$, G adient

20-50% B i}@xﬁi’];l@iﬁ’ flow

Prepﬁration of 4-[[1-[(2,4—dichlorophenvl)methvl]-4-pjperidinvl](3-

s hvdroxyphenylamino]-N.N-diethyl-benzamide (compound 33)

The title compound 33 was prepared by of Scheme I above, using 2.,4-
dichlorolbenzaldehyde.

O .
o+ j@ @\
CH‘,‘) N OH
Cl : Cl

15 (33)
Anal. Caled for C29H33CI2N302, X 0.10 H20, X 1.60 TFA: C 54.42 %, H 4.94%, N
5.91% Found: C 54.46%, H 4.94%, N 5.83%,
M.S (calc’d): 527.51 (MH+),
M.S (found): 527.84 (MH+)

20 HPLC Conditions: column: Zorbax SB C-18, Gradient 20-50% B in 25 min, flow:
1m]/min, 40°C, A- 0.1% TFA in H;0, B- 0.1% TFA in CH;CN, k’: 8.14. Purity:
>99%(215nm), >99% (254nm)

10



20 1nlJdmn, 40C, A- 0.1% TFA in H20O B- 0.1% TFA in CH3CN, k': 5.63.
Purity: >99%(215m). >99% (254nm) 1 7 NAY 2004 WO 01146263 PCT/ SE0b/ &0
40 Exanpl e 26 Preparation of

N, N- di et MY Y4¥EG. hydr oxyphenyl ) [ 1- f (4- et hyl phenyl ) met hyP§T/3E00/02560

pi peri di nyl | am nol - benzam de (conpound 36) s The title conpound 36 was
prepared by of Scheme | above, using 38 net hyl benzal dehyde. to OH (36) i5
Anal . Calcd for C30H37N302 x 1.4 C2HO2F3 x 0.4 H2G C, 61.70; H, 6.19; N,
6.58; Found: C, 61.78.; H 6.25; N, 6.55. MS (calc'd): 472.64 (MNEl+),

MS (found): 472.18 (M+) HPLC Conditions: columm: Zorbax SB C- 18, G adient
20-50% B in 25 min, flow 20 InUmn, 40C, A 0.1% TFA in HO, B- 0.1% TFA
in CH3 k! o] 2112 Purity: >98% 215nm), X98% (254nn) 1 7 MAY 2004 Wi

01/ 4626 C 02560 41

Preparation of N.N-diethyl-4-[[1-[(3-fluorophenyl)methyl]-4-piperidinyl](3-

hydroxyphenylamino]-benzamide (compound 34)

s The title compound 34 was prepared by of Scheme I above, using 3-fluorobenzaldehyde.

0
pSaeNsl
. CHg N OH
10 h
: N
F
15 ’ (34)

Anal. Caled for C29H34N302F x 1.2 C2HO2F3 x 1.1 H20: C, 59.56; H, 6.11; N, 6.64;
. Found: C, 5943.; H, 548, N, 6.54.
M.S (calc’d): 476.61 (MH+),
M_S (found): 476.18 (MH+)
20 HPLC Conditions: column: Zorbax SB C-18, Gradient 20-50% B in 25 min, flow:
1mL/min, 40°C, A- 0.1% TFA in H;0, B- 0.1% TFA in CH;CN, k’: 6.53. Purity:
>99%(215nm), >99% (254nm)



- Exanpl e 27 Preparation of N -diethyl-4- 1- 17 MAY 2004
2-furanyl met hyl - 4-pi peridinyl] (3- 5 hydroxyphenyl)am no] - benzam de
(compound 37 The title conpound 37 was prepared by of Schene | above, using
2-f ur al deh}@N1/48263j  H (37) o 400 MHz, DVBO) d 1.07 (t, BSZRERVPES60 G171 2
X CH3), 1.53-1.63 (m 2H, 2 x CH), 2.04 2.08 (m 2H, 2 x CH, 3.11-3.18 (m
2 x CH, 3.37-3.41 (m 2 X CH), 3.48 (B 2 X Cl112), 4.17-4.24 (m 1H,
NCH), 4.33 (s, 2H, NCH2), 6.36-6.38 (m 111), 6.44-6.46 (m 1H), 6.55- 6.56
(m 1H), 6.62-6.68 (m 411), 7.16-7.23 (m 311), 7.81 (m 1H), 9.53 (br,
111) Anal. Calcd for C271133N303 x 1.3 C2HF302 X 1.0 H2O C, 58.09; H,
5.95; N, 6.87; is Found: C, 58.03; H 5.90; N, 6.94. MS (calc'd):
448. 58( MH+ (found): 448.21 (MHf) HPLC Conditions: colum: Luna C 18;
gradi ent: L Bin 25mn, 1mMJmn, 25C, A 0.1% TFA in H2O B- 0.1% TFA
[0 CHBON. fteparatfiRiof R divthy K091 () b5RPhen HHRUND0-4 BRARRYIYT. NAY 71 VIO
hydroxyphenylDamino}-benzamide (compound 35}

s The title compound 35 was prepared by of Scheme I above, using 2-fluorobenzaldehyde.

O
C”“/\Nk@ 21
CHa) ﬁNj OH

N

L

(39)
15 Anal. Caled for C29H34N302F x 1.4 C2HO2F3: C, 60.09; H, 5.62; N, 6.61; Found: C,

60.09; H, 5.59; N, 6.62.

M.S (calc’'d): 476.61 (MH+),

M.S (found): 476.18 (MIH+)

HPLC Conditions: columm: Zorbax SB C-18, Gradient 20-50% B in 25 min, flow:
20 1ml/min, 40°C, A- 0.1% TFA in H;0, B- 0.1% TFA in CH,CN, k’: 5.63. Purity:

>09%(215nm), >99% (254nm)

10



PCT/ SEO0/ 02560 Exanpl e 28 Preparation of N -diethyl-

3- hydrophenyl )[ 1- (2-t hi enyl net hyl ) -4- pi peridi nyl | am nol - benzam de 17 MAY 2004
(conpound 38) The title conpound 38 was prepared by of Schene | above,

using s YR ¥eHFhencar boxal dehyde. (38) 1H NVR (400 M—&CT’maﬁﬁ 1.18 (t,
7=7.4 Hz, 6H, 2 x CH3), 1.52-1.62 (m 2H, 2 x to CH), 1.89-1.93 (m 2H, 2 x
CH, 2.14-121 (m 2 x CH), 3.00-3.03 4n 2 X CH), 3.42 (Br, 2 X CH2), 3.74
(s, 2H, NCH2), 3.80-3.83 (m IH NCH), 6.33-6.35 (m 1H), 6.47-6.49 (m

1H), 6.56-6.59 (m 111), 6.62-6.65 (m 2H), 6.89-6.94 (m 211), 7.13 -7.17
(in, 1H), 7.20- 7.22 (nn, 1H), 7.22-7.26 (m, 2H) 1H NVR (Anal. Calcd for
C27H33N302S x 1.3 C211F302 X 0.5 HRO C, 57.26; H, 5.73; is N, 6.77,

Found: CE571 g H 579, N 6.73. MS (calc'd): 464.64 (MH), MS
(found): (MPH+) HPLC Conditions: colum: Luna C 18; gradient:

Oi 14626321@&'&1!5@%@5@@@!11@ {compound 36)
5 The title coinpound 36 was prepared by of Scheme I above, using 4-methylbenzaldehyde.

(8]
°”3/\“k©t 2
CHa) N OH

(36)
15 Anal. Caled for C30H37N302 x 1.4 C2HO2F3 x 0.4 H20: C 61.70; H, 6.19; N, 6.58,
Found: C, 61.78.: H, 6.25; N, 6.55.
M.S (calc’d): 472.64 (MH+),
M.S {found): 472.18 (MH+)
HPLC Conditions: column: Zorbax SB C-18, Gradient 20-50% B in 25 min, flow:
20 1mL/min, 40°C, A- 0.1% TFA in H,0, B- 0.1% TFA in CH3CN, k’: 7.12. Purity:
>98%(215nm), >98% (254nm)



Exams 29 Preparation of 17MAY 7004
N, N- di et hyl - 4- { 3- hydr oxy[ 1- (1Hi m dazol - 2-yl et hyl ) - 4- Ai peri di nyl

ani |'i no} benzam de (conpound 39) The title conpound 39 was Pprepar ed by
Schene | aBBW&46343i ng 2-i ni dazol ecar boxal dehyde. O H 10 PEESEIHORE0 N (39)
"H NVMR (400 MHz, DIVBO) S 1.08 (t, 611, 2 x CH3), 1.54-1.63 (i, 2H, 2 x
CH), 2.04- 2.08 (m 2H 2 x CH), 3.09-3117 (in, 2 x CH), 3.27-3.33 (m 2 X
CH2), 3.40-3.45 (2 X CH), 4.16-4.22 (m 3H NCH NCH2), 6.38 (s, 1H),
6.45-6.48 (m 1H), 6.64 (d, J=8.4 Hz, 2H), 6.66-6.69 (m 111), 7.18 (d,
J=8.4 Hz, 211), 7.20-7.22 (m 1H), 7.48 (s 1H), 8.28 Anal. Calcd for
C26H33N502 x 2.0 C211F302 X 1.1 H2G C, 51.81; H, 5.39; N, 10.07; Found:
C, 51.87; H 5.40; N, 10.01. MS (calc'd): 448.58 (MB+), M S (found):
448.22 (MH) 20 HPLC Conditions: colum: Luna C18; gradient: 20--50%B in
25m n, | mMExaidble 26C, A-

Preparation of N,N-diethyl-4-[[1-(2-furanylmethy})-4-piperidinyl1(3-

5 hvdroxvphenvl)amino];benzamigg (compound 37)

The title compound 37 was prepared by of Scheme I above, using 2-furaldehyde.

O
) g\
e
H

N

O

\ |
G7

10 400 MHz, DMSO) d 1.07 (t, I=7.4 Hz, 6H, 2 x CH3), 1.53-1.63 (m, 2H, 2 x CH), 2.04-
2.08 (m, 2H, 2 x CH), 3.11-3.18 (m, 2 x CH), 3.37-3.41 (m, 2 X CH), 3.48 ( Br, 2 X CH2),
4.17-4.24 (m, 1H, NCH), 4.3 (s, 2H, NCH2), 6.36-6.38 (m, 1H), 6.44-6.46 (m, 1H), 6.55-
6.56 (m, 1H), 6.62-6.68 (m, 4H), 7.16-7.23 (m, 3H), 7.81 (m, 1H), 9.53 (br, 1H)

Anal. Caled for C27H33N303 x 1.3 C2HF302 X 1.0 H20: C, 58.09; H, 5.95; N, 6.87;

is  Found: C, 58.03; H, 5.90; N, 6.94.

M.S (calc’d): 448.58(VEH+),
M.S (found): 448.21 (MH+)
HPLC Conditions: column: Luna C-18; gradient: 20--50% B in 25min, 1mL/min, 25°C, A-
0.1% TFA in E20, B- 0.1% TFA in CH3CN; k': 2.83; Purity: >99 % (215nm), >99%
20 (254nm) -



0.1% TFA in H2O B- 0.1% TFA in CH3CN, k': 2.92; Purity: >99 0/«(215nn? M&i?ﬁm
(254nm 1 7 MAY 204 WO 01/46263 PCT/ SE00/ 0260 44 Exarrpl e 30 Preparat ?)
N, N-di et hy[-4- 3-hydroxy[1- 2-pyridinylmethyl)-4-piperidinyl] S
ani | i no} BESHHPeRe (conpound 40) The title conpound 40 waBCPSEEemst by of
Schenme | above, using 2-pyridinecarboxal dehyde. O 10 (40) 1H NVR (400
MHz, DMBO) S 1.07 (t, 6H, 2 x CH3), 14B6-1.75 (in, 2H, 2 x CH), 2.01- 2.05
(m 2H 2 x CH), 3.21-3.46 (in, 8H 2 x CH 2 x CH2, 2 x CH), 4.20-4.23 (m
1H, NCH) 439 (s, 2H NCH2), 6.37-39 (m 1H), 6.45-6.48 (nl, 1H), 6.64
(d, 7=8.4 Hz, 2H), 6.66-6.68 (m IH), 7.18 Hz (d, J=8.4 Hz, 2H), 7.21-7.24
(m 1m,limelﬂ§51 (m 2H) 7 88 is 7.92 (s, 1 H, 8.62-8.63 (mIH), 9.53
9. i 8hH34|}l402hx41 5 C2HF302 X

24 .77; N, 8.74.
: 459 23 (M—|+) 20 HPLC Condi ti ons:
25mn, 1nmJm n, 25C, A-

The title compound 38 was prepared by of Scheme I above, using

s 2-thiophencarboxaldehyde.

0
) 2.
N 8]
N
S
N
(38)

'H NMR: (400 MHz, DMSO) d 1.18 (t, J=7.4 Hz, 6H, 2 x CH3), 1.52-1.62 {m, 2H, 2 x
10 CH), 1.89-1.93 (m, 2H, 2 x CH), 2.14-2.21 (m, 2 x CH), 3.00-3.03 (m, 2 X CH), 3.42 ( Br,
2 X CH2),3.74 (s, 2H, NCH2), 3.80-3.83 (m, 1H, NCH), 6.33-6.35 (m, 1H), 6.47-6.49 (m,
1H), 6.56-6.59 (m, 1H), 6.62-6.65 (m, 2H), 6.89-6.94 (m, 2H), 7.13 -7.17 (m, 1H), 7.20-
7.22 (m, 1H), 7.22-7.26 (m, 2H)
"H NMR: (Anal. Caled for C27H33N302S x 1.3 C2HE302 X 0.5 H20: C,57.26; H, 5.73;
15 N, 6.77, Found: C, 57.32; H, 5.79; N, 6.73.
M.S (calc’d): 464.64 (MIH+),
M.S (found): 464.15 (MI+)
HPLC Conditions: column: Luna C-18; gradient: 20--50% B in 25mi‘n, ImL/min, 25°C, A-
0.1% TFA in H20, B- 0.1% TFA in CH3CN; k’: 5.99; Purity: >99 %(215nm), >09%
20 {254nm)



0.1%FA in HO B- 0.1% TFA in CH3CN, k': 4.89; Purity: X99 9% 215nm -ﬁ?z
(254nm 1 7 MAY 2004 WD 01/46263 PCT/ 1SE00/ 102560 45 Exanple 31 Prep‘u i W
~of Ndiethyl -4-{3-hydroxy(1-(1Him dazol -5-yl nmethyl)-4-pzperidinyll s

anl | i no) beW2d4ehé3 (conpound 41) The title conpound 41 was PE?@E&&’@&G%y of
Schene | above, using 4-im dazol ec arboxal dehyde. O I HH |U(41) 1H
NVR (400 MHz, DVsO S 1.08 (t, 611, 2438 CH3), 1.54-1.63 (m 211, 2 x CH),
2.04- 2.08 (in, 2H, 2 x CH), 3.09-3.17 (m 2 x CH), 3.27-3.33 (In, 2 X
0112), 3.40-3.45 (2 X CH), 4.16-4.22 (m 3H, NCH, NCH2), 6.38 (s, 1H),
6.45-6.48 (m 111), 6.64 (d, J=8.4 Hz, 2H), 6.66-6.69 (m 111), 7.18 (d,
J=8.4 Hz, 211), 7.20-7.22 (in, 111), 7.48 (s 1H), 8.28 (br is s,1H, 9.53
(br s, 1 H Anal. Calcd for C261133N502 x 2.3 C2HF302 X 0.8 H2O C, 50.75;
H 5.14; N, 9.67; Found: C, 50.80; H 5.15; N, 9.56. .

Example 29
Preparation of N.V-diethyl-4-{3-hydroxy[1-(1H -imidazol-2-ylmethyl)-4-piperidinvl]

5 anilino}benzamide (compound 39)

The title compound 39 was prepared by of Scheme I above, vsing

2—imidazolecarboxaldehyde.‘

O

paevel
<

10 (39)
'H NMR: (400 MHz, DMSO) § 1.08 (t, 6H, 2 x CH3), 1.54-1.63 (m, 2H, 2 x CH), 2.04-
2.08 (m, 2H, 2 x CH), 3.09-3.17 (m, 2 x CH), 3.27-3.33 (m, 2 X CH2),3.40-345(2X
CH), 4.16-4.22 (m, 3H, NCH, NCH2), 6.38 (s, 1H), 6.45-6.48 (m, 1H), 6.64 (d, J=8.4 Hz,
2H), 6.66-6.69 (m, 1H), 7.18 (d, J=8.4 Hz, 2H), 7.20-7.22 (m, 1H), 7.48 (s 1H), 8.28

15
Anal. Caled for C26H33N502 x 2.0 C2HF302 X 1.1 H20: C, 51.81; H, 5.39; N, 10.07,
Found: C, 51.87; H, 5.40; N, 10.01.
M.S (calc’d): 448.58 (MH+),
M.S (found): 448.22 (WH+)

20 HPLC Conditions: column: Luna C-18; gradient: 20--50% B in 25min, 1mL/min, 25°C, A-
0.1% TFA in H20, B- 0.1% TFA in CH3CN; k’: 2.92; Purity: >99 %(215nm), >99%
(254nm) |



MS (calc'd): 448.58 (NIIH+), MS (found): 448.23 (Mi+) 20 HPLC 7 MAY 2004
Condi tions: columm: Luna C 18; gradient: 20--50%B in 25m uun, 1l nm./ ﬂn rN
25C, A- 0.1% TFA in H2O0, B- 0.1% TFA in CH3CN, k': 2.92; Purity: >99

og 215nm) Y SYGYE3 254nn) 1 7 MAY 20 WD 011 46263 PCT/ SE00/ DOES0ABsEXxanpl e 32
S Preparation of N -diethyl-4- 3-hydroxy[1-4-pridinylnethyl)-4- i1 eridin 1
ani | i no} benzam de(conpound 42) The ti#4e conpound 42 was prepared by of
Scheme | above, using 4-pyridinecarboxal dehyde. 10 O | Hs (42) 1H NWR
(400 MHz, DVMSO) S 1.06 (t, 6H, 2x CH3), 1.53-1.62(m 2H, 2x CH), 2.04- 2.08
(m 2H 2 x CH), 3.15-3.21 (m 2H, 2 x CH), 3.26-3.31 (m 4H, 2 x CH2),
3.39-3.42 (m 211, 2 x CH), 4.18-4.24 (m |IH NCH, 4.30 (s, 211, NCH2),
6.36-39 (in, 111), 6.44-6.47 '

Example 30
Preparation of N.N-diethyl-4-{3-hydroxy[1-(2-pyridinylmethyD)-4-piperidiny]]

5 anilino}benzamide (compound 40)

- The title compound 40 was prepared by of Scheme I above, using

2-pyridinecarboxaldehyde.

T,
(lj H

N
=

=N

10 (40)
"H NMR: (400 MHz, DMSO) § 1.07 (t, 6H, 2 x CH3), 1.66-1.75 (m, 2H, 2 x CH), 2.01-
2.05 (m, 2H, 2 x CH), 3.21-3.46 (m, 8H, 2 x CH, 2 x CH2, 2 x CH), 4.20-4.23 (m, 1H,
NCH), 4.39 (s, 2H, NCH2), 6.37-39 (m, 1H), 6.45-6.48 (m, 1H), 6.64 (d, }=8.4 Hz, 2H),
6.66-6.68 (m, 1H), 7.18 Hz (d, I=8.4.Hz, 2H), 7.21-7.24 (m, 1H), 7.43-7.51 (m, 2H), 7.88-
15 7.92(s, 1 H), 8.62-8.63 (m,1H), 9.53 (br s,1H), 9.69 (br s, 1 H)
Anal. Caled for C28H34N402 x 1.5 C2ZHF302 X 0.2 H20: C, 58.80; H, 5.71; N, 8.85;
Found: C, 58.78; H, 5.77; N, 8.74. '
M.S (calc’d): 459.60 (MH+),
M.S (found): 459.23 (MH+)
20 HPLC Conditions: column: Luna C-18; gradient: 20--50% B in 25min, ImL/min, 25°C, A-
0.1% TFA in H20, B- 0.1% TFA in CH3CN; k’: 4.89; Purity: >99 %(215nm), >99%
(254nm)



is (m, 1H, 6.62 (d, J=8.4 Hz, 2H), 6.66-6.689(m 1H), 7.18 Hz (d, J=8

Hz, 211), 7.21-7.24 (m 111), 7.51 (d, J= 5.6Hz, 2H), 8.68(d, .| _51%%!200&
1 H), 9.45 (br s,111) Anal. Calcd for C28H34N402 x 2.4 C2HE302 X 1.1 H2O

C, 52.38; WOWAES N 7.45; Found: C, 52.42; H, 5.27; N, PEISE00RFsE
(calc'd): 459.60 (Me-), 20 MS (found): 459.23 (MH) HPLC Condi ti ons:
colum: Luna C-18; gradient: 20--50%845n 25mn, 1nmlmn, 25C, A- 0.1% TEA
in HO B- 0.1% TEA in CH3CN; k': 3.07; Purity: X99 %{215an), X99% (254nm)
1 7 MAY 280 WD 01/ 46263 PCT/ SE00/ 02560 47 Exanpl e 33 s Preparation of

N. N- di et hyl - 4- ( 3- hydr oxy{ 1- 11- net hyl - 1H i m dazol - 2y1) et hyl | - 4-

pi peridi nyl}anilino)benzam de (conpound 43~ The title conmpound 43 was
prepared by of Schenme | above, using 1-nethyl-2- im dazol ecarboxal dehyde. O
HNU 10

Example 31
Preparation of N.N-diethyi-4-{3-hvdroxv[1-(1H-imidazol-5-yimethyl)-4-piperidinyl]

5  anilino}benzamide (compound 41)

The title compound 41 was prepared by of Scheme I above, using

4-imidazolecarboxaldehyde.

O
paess
J S
H
N
«“f
H
10 (41)
'H NMR: (400 MHz, DMSO) & 1.08 (t, 6H, 2 x CH3), 1.54-1.63 (m, 2H, 2 x CH), 2.04-
2.08 (m, 2H, 2 x CH), 3.09-3.17 (m, 2 x CH), 3.27-3.33 (m, 2 X CH2), 3.40-345 (2 X
CH), 4.16-4.22 (m, 3H, NCH, NCH?2), 6.38 (s, 1H), 6.45-6.48 (m, 1H), 6.64 (d, J=8.4 Hz,
2H), 6.66-6.69 (m, 1H), 7.18 (d, J=8.4 Hz, 2H), 7.20-7.22 (m, 1H), 7.48 (s 1H), 8.28 (br
15 §,1H),9.53 (brs, 1 H)
Anal. Caled for C26H33N502 x 2.3 C2HF302 X 0.8 H20: C, 50.75; H, 5.14; N, 9.67;
Found; C, 50.80; H, 5.15; N, 9.56.
M.S (calc’d): 448.58 (MH+),
M.S (found): 448.23 (MH+)
20 HPLC Conditions: column: Luna C-18; gradient: 20--50% B in 25min, 1mL/min, 25°C, A-

0.1% TFA in H20, B- 0.1% TFA in CH3CN; k’: 2.92; Purity: >99 %(215nm), >99%
(254nm)



(43) 1H NVR (400 MHz, (CD30OD) S 1.15-1.20 (rn, 611, 2 x CH3), 1.57-37. 67
(m 211, 2 x CH), 2.02-2.08 (m 2H, 2 x CH), 2.59-2.66 (m 2 x CH), T/ MAY 2004
3'03-3'0%N§qy“%ﬁ¥ CH), 3.44 (br s, 2 x CH2), 3.83 (s, 3H, NCH3), 3.99 (Br
s, NoH2), Y2 Y% 09 (m IH, CH), 6.48-6.50 (m 111), 15 BCHSE@V®EH0(m 111),
6.64-6.67 (m 2H), 6.72-6.75 (m 111), 7.19-7.25 (m 311), 7.37 (m 111),
7.44 (mIH) Anal. Calcd for C271135N50@2 x 2.0 C21E1F302 X 0.21120: C,

53.71; H, 5.44; N, 10.10; Found: C, 53.67; H 5.80; N, 10.20. MS
(calc'd): 462.61 (NIH+), 20 MS (found): 462.23 (MH#) HPLC Conditions:
colum: Luna C18; gradient: 20--50%B in 25mn, 1ni/mn, 25C A- 0.1% TFA
in HO, B- 0.1% TFA in CH3CN, k': 3.07; Purity: >99 % 215nm), >99% (254nn)
1 7 MAC ZOO WO 01/ 46263 PCT/ SE00/ 02560 48 Pharnaceuti cal conpositions The
novel compounds according to the present invention may be adm ni stered

orally, intranuscularly, subcutaneously, topically, intranasally,
intraperitoneally, intrathoracially, s intravenously, epidurally,
i ntrathe le3% r acerebroventricularly and by injection into the joints.

A preferged route of l.nistration i rally, intravenousl or
i nf r afry Sg’mnglx?t)l’qn O&J\E&iﬂ:hvl-&{r 3?hvd?'0xvﬁ-(8-pyridynvlmethyl)-mpiperid¥nvl]

anilino}benzamide (compound 42)

The title compound 42 was prepared by of Scheme I above, using

4-pyridinecarboxaldehyde.

o)

T,
(Ij t

N

' N

N. .~
(42)
'H NMR: (400 MHz, DMSO) § 1.06 (t, 6H, 2 x CH3), 1.53-1.62.(m, 2H, 2 x CH), 2.04-
2.08 (m, 2H, 2 x CH), 3.15-3.21 (m, 2H, 2 x CH), 3.26-3.31 (m, 4H, 2 x CH2), 3.39-3.42
(m, 2H, 2 x CH), 4.18-4.24 (m, 1H, NCH), 4.30 (s, 2H, NCH2), 6.36-39 (m, LH), 6.44-6.4'7
15 (m, 1H), 6.62 (d, J=8.4 Hz, 2H), 6.66-6.689(m, 1H), 7.18 Hz (d, J=8.4 Hz, 2H), 7.21-7.24
(m, 1H), 7.51 (d, J= 5.6Hz, 2H), 8.68 (d, ] =5.6 Hz, 1 H), 9.45 (br 5,1H)
Anal. Caled for C28H34N402 x 2.4 C2ZHF302 X 1.1 H20: C, 52.38; H, 5.17; N, 7.45;
Found: C, 52.42; H, 5.27; N, 7.35.
M.S (calc’d): 459.60 (MEL+),
20  M.S (found): 459.23 (MH+)
HPLC Conditions: column: Luna C-18; gradient: 20--50% B in 25min, 1mL/min, 25°C, A-
0.1% TFA in H20, B- 0.1% TFA in CH3CN; k’: 3.07; Purity: >99 %(215nm), >99%
(254nm)



10 The dosage will depend on the route of adm nistration, the severi ﬁﬁ
the di sease, age and weight of the patient and other factors nornallé Y 2004
considered by the attendi ng physician, when determ ning the individual

regi men anWivéhéE | evel as the nost appropriate for a p@ECTSEN/S6hati ent .
15 For preparing pharmaceutical conpositions fromthe conpounds of this
invention, inert pharmaceutically acceptable carriers can be either solid
or liquid. Solid formpreparations. include powders, tablets, dispersible
granul es, capsules, cachets, and suppositories. A solid carrier can be one
or nore substances which may al so act as diluents, flavoring 20 agents,

sol ubilizers, lubricants, suspending agents, binders, or tabl et
disintegrating agents; it can also be an encapsulating material. In
powders, the carrier is a finely divided solid which is in a mxture with
the finely divided active component. In tablets, the active conponent is

m xed with the carrier having the 25 necessary binding properties in
sui t abl e pEgpapleildns and conpacted in the shape and size desired. For
preparing suppository conp05|t|ons a |OMFHE|tInO max such as a nlxture of
fatty aci dPregayationofe digth b b roxa aethy |92 Imgthyl ve

i ngredient_, rei,n b 1 Y/ Y 2D0 MD 01/46263 PCT/ SE00/ 02560

49 for exauﬂF%S"QL??ﬂ¥Qnm“n' idg eneous m xture is then poured

into converiesile cothFRGdP3 Gas feflardd bPBEStheRe ¢ @RdveattheSPiretiyl-y. Sui tabl e
carriers are magnesi um car bonat e, nmagnesi um St ear at e, t al C, | act ose, sugar,
pectin, imidazolecarboxaldehyde.

0

*@@
g

(43)
"H NMR: (400 MHz, (CD30D) § 1.15-1.20 (m, 6H, 2 x CH3), 1.57-1.67 (m, 2H, 2 x CH),
2.02-2.08 (m, 2H, 2 x CH), 2.59-2.66 (m, 2 x CH), 3.03-3.09 (m, 2 x CH), 3.44 (brs, 2 x
CH2), 3.83 (s, 3H, NCH3), 3.99 (Br s, NCH2), 4.01-4.09 (m, 1H, CH), 6.48-6.50 (m, 1H),
15 6.53-6.56 (m, 1H), 6.64-6.67 (m, 2H), 6.72-6.75 (m, 1H), 7.19-7.25 (m, 3H), 7.37 (m, 1H),
7.4 (m,1H) |
Anal. Caled for C27H35N502 x 2.0 C2ZHF302 X 0.2 H20: C, 53.71; H, 5.44; N, 10.10;
-Found: C, 53.67; H, 5.80; N, 10.20.
M.S (calc’d): 462.61 (MH-+),
20 M.S (found): 462.23 (MH+)
HPLC Conditions: column: Luna C-18; gradient: 20--50% B in 25min, 1mL/min, 25°C, A-
0.1% TFA in H20, B- 0.1% TFA in CH3CN;, k’: 3.07; Purity: >99 %(215nm), >99%
(254nm)

10



s dextrin, starch, tragacanth, methyl cellul ose, sodi um carboxynet hka ¥ 7004
cellulose, a low nelting wax, cocoa butter, and the |ike. Pharmaceu ?Mgl qu
acceptabl e salts are acetate, benzenesul fonate, benzoate, bicarbonate,
bitartraw® 013swai de, cal cium acetate, cansyl ate, carbonaie;sechibssd de,
citrate, to di hydrochloride, edetate, edisylate, estolate, esylate,
fumarate, glucaptate, gluconate, gl ujgamate, glycollylarsanilate,

hexyi resorci nate, hydrabam ne, hydrobrom de, hydrochl oride,

hydr oxynapht hoat e, iodide, isethionate, lactate, |actobionate, nualate,

mal eat e, nmandel ate nesyl ate, nethyl brom de, nethylnitrate, nethylsulfate,
nucat e, Phaapmehtidabcompdsithe, panoate (enbonate), pantot henate,

phosphat e/ di phosphate, vs _. polygal acturonate, salicylate, stearate,
subacetate, succinate, sulfate, tannate, tartrate, teoclate, triethiodide,

benzat hine, chl oroprocai ne,.. choline, di.ethanol anjne, . ethy| enedi am ne,

neg| urnijﬂé,“"ﬁa&%ﬁpﬁ‘g{ gFWﬂgﬁﬁ]%heggﬁsﬁfgﬂcnil?I}W% a‘??ﬁ‘&ﬁé@%% Y:pot assi um
sodi um ;gRgm4l R - i Y : the r
Py ool B g MR RAPAROARNS ST ediy 1S L
par t isculistrdvgnoy, priédreily, dntratideally, dnraceebposititnly snd bitiajpessh it theicl ude t he
formul ation of the active conponent with encapsulating naterial as a
carrier J¥8vi ding a capsule in which the active conponent (with = or without
other carriers) is surrounded by a carrier which is thus in association
withit. 25 Simlarly, cachets are included. Tablets, powders, cachets, and

capsul ess paferf réls€6f ABnisRlrhibndosaU9, heLVRoSY sakkaniRulAyal
adm ni stration.

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

particular patient. i

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

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, bindets, 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 the
zs  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

glycetides and cocoa butter is first melted and the active ingredient is dispersed therein by,



- 17 MAY 21 . WD 01/ 46263 50 PCT/ SEQ0/ 02560 Liquid from conpositions in Iud?
sol utions, suspensions, and enulsions. Sterile water or mater-propy1iﬁ@w 004
~glycol solutions of the active conpounds nay be nentioned as an exanpl e of
liquid prepmpaiagaes suitable for parenteral adm nistrati onpctiégigiotseo
conpositions can also be fornulated in solution in aqueous pol yethyl ene
glycol solution. 5 Aqueous solutions fojgoral admnistration can be
prepared by dissolving the active conmponent in water and addi ng suitable
colorants, flavoring agents, stabilizers, and thickening agents as
desired. Aqueous suspensions for oral use can be nmade by dispersing the
finely di videgaraslt, sviering0ThO R@MtEn homyethedus infi geikd e then folired iMloS6RkERigHAL €T i al
such as io natural synthetic guns, resins, nethyl cellul ose, sodium

car boxy et piged welds encoaliowedriol conllapd solslifgpendi ng agents known to the
pharmaceutical fornulation art. Preferably the pharnmaceutical conpositions
IS in unit dosage form In such form the conposition is divided into

unit. dosesg,; | It e,,act ] | P20 ent.
The. uni ¢ dogany Polel s B0 AR B o e M e e BT g
di screte quadyid,lstagh, Ghgdcheh heparcalilons sodidh cakayphethyl paltikedeedldwabl et s,
capsul es, and powders in vials or anpoules. The unit dosage form can al so
be a capsueltingaenetocopputicgindthdlikeel f, or it can be the appropriate
nunber of any of these packaged forns. 20 Bl OLOd CAL EVALUATI ON

Pharmaceutically acceptable salts are acetate, benzenesulfonate, benzoate, bicarbonate,
bitartrate, bromide, calcium acetate, camsylate, carbonate, chloride, citrate,

10 dihydrochloride, edetate, edisylate, estolate, esylate, fumarate, glucaptate, gluconate,
glutamate, glycollylarsanilate, hexylresorcinate, hydrabamine, hydrobromide,
hydrochloride, hydroxynaphthoate, iodide, isethionate, lactate, lactobionate, malate,
maleate, mandelate mesylate, methylbromide, methylnitrate, methylsulfate, mucate, 1.
napsylate, nitrate, pamoate (embonate), pantothenate, phosphate/diphosphate,

.15 .~ polygalacturonate, salicylate, stearate, subacetate, succinate, sulfate, tannate, tartrate, :..0.. -
« . teoclate, triethiodide, benzathine, chloroprocaine, choline, diethanolamine,

ethylenediamine, meglumine, procaine, aluminium, calcium, lithium, magnesium,
potassium, sodium, and zinc. Preferred pharmaceutically acceptable salts are the
hydrochlorides, and bitartrates. The hydrochioride and sulphate salts are particularly -

20  preferred.

The term composition is intended to include the formulation of the active component with
encapsulating material as a carrier providing a capsule in which the active component (with
or without other carriers) is surrounded by a carrier which is thus in association with it.

25 Similarly, cachets are included,

Tablets, powders, cachets, and capsules can be used as solid dosage forms suitable for oral

administration.



In vitro nodel Cell culture Human 2935 cells expressing cloned human |t, %[@
and x receptors and neonycin resistance 25 were grown in suspensi onl aMABHE,
and 5% CQ2 in shaker flasks containing calciumfree DVEMXO% FBS, 5% BCS,

0. 1% Pl uMéM1@63®368, and 600 pg/m geneticin. 1 7 NAY 20 TWBOQHIS46263

PCT/ SEO0/ 02560 51 Menbrane preparation Cells were pelleted and resuspended
inlysis buffer (50 MM Tris, pH 7.0, 52.5 mM EDTA, w th PMSF added j ust
prior to use to 0.1 nMfroma 0.1 Mstock in ethanol), incubated on ice

for 15 mn, then honogenized with a polytron for 30 sec. The suspensi on was
spun at 5 1000g (max) for 10 min at 4C. The supernatant was saved on ice

and t he Lpgiid o composisipanideide peludmsnsugpensivnaraad eTrisiens pREeRlgtveHEIPIf r om bot h

spins were conbi ned anij stgcglrﬁl g}h 46, 000 ma fog 30 m Ny The pellets were
r esus pe MR Tropyiae Lol slutinns Pk the aggve PRSY R OHIEHIGFC AR spun agai n.
The fin Ll et.s . i r : ef (. Jris, 0.32 M
stor ose xR of fidulBl el AOHE QRS or PR Ry ML EGIONE 0T
dry icelgt highpt formdlasddan €6lnBén midGedidtpolyethytene Eh@opdoitinn concent rat i ons
were determned by a nodified Lowy assay with SDS. Bi ndi ng assay
Menbrsanes were thawed at 37C, cooled an ice, passed .3 tines through a

Zh/gagg'UQ?_Aq]@g?qﬁr}SE%hg% @?g%géa%s?rgti&? E:a% b%l pr}gf)arr]&l t?yugiigs%liviglgS ¥ rt;,d\a/lct-{xlre- I's, 3 M

component in water and adding suitable colorants, flavoring agents, stabilizers, and
thickening agents as desired. Aqueous suspensions for oral use can be made by dispersing
“the finely divided active component in water together with a viscous material such as
10 natural synthetic gums, resins, mcthyl cellulose, sodium carboxymethyl cellulose, and other

suspending agents known to the pharmaceutical formulation art.

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

it can be the appropriate number of any of these packaged forms.

20 BIQLOGICAL EVALUATION

In vitro model

Cell culture

Human 2938 cells expressing cloned human L, 8, and « receptors and neomycin resistance
25 were grown in suspension at 37°C and 5% CO; in shaker flasks containing calcium-free

DMEM10% FBS, 5% BCS, 0.1% Pluronic F-68, and 600 pg/ml geneticin.



" A-7888), pH 7.4, which was stored at 4C after filtration through a Q fwahm&
filter, and to Wmch had been freshly added 5 pg/m aprotinin, 10 [e
~bestatin, 10 LMdiprotin A, no DIT). Aliquots of 100 al (for g protein,

see Tabl e WO @e6es3added to iced 12x75 nmm pol ypropyl ene tuﬂféfs&SF(ﬂ@/mSéD ni ng
100 | of the appropriate radioligand (see Table 1) and 20 100 ~O of test
pepti des at various concentrations. Tot&l (TB) and nonspecific (NS) binding
were determned in the absence and presence of 10 uM nal oxone respectively.
The tubes were vortexed and incubated at 25C for 60-75 min, after which
time the contents are rapidly vacuumfiltered and washed with about 12

m / t ube | cEdmies afapen (50 MM Ti-is, pH 7.0, 3 nM MgCl2) through G-B

iers (Wam pw TR A SR e R U

counter af &Jﬁ g H@g@: n;, ggesaﬁfoOfmﬂ frbﬁaa%.l%v?aomnrygghq),%éubg%to%' ni ng

6-7 mM sci n € assay Is set up In ace deep wel |l

plates, thie forl 15l @Bn h@m@gemzed%mpi frdifor s@gﬂcevhmnsibadsmrm spdt &th wer e
washed with 3 x 1 m wash buffer, dried in an oven at 55C for 2h. The

filter plalt99gmer f@bl@\wdatl%CaThﬂmmemﬁtan‘(‘P@?cﬂémdﬂﬂ iae eed the@elaldli ng 50 ~1
M5-20 scintill at | ui dl | . | bi ol ogi a.are tab IatdlnTabIe
117" et adedant s $5to5s Theto et aoees OB b D hd
AHDEL FARA—Ep‘uNaP%,O%‘}rMK) P30 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

10 frozen in dry ice/ethanol and stored at -70°C until use. The protein concentrations were

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 -{ominzie o
- 15 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/m! aprotinin, 10 uM bestatin, 10 uM diprotin A, no

DTT). Aliquots of 100 ul (for pg protein, see Table 1) were added to iced 12x75 mm
polypropylene tubes containing 100 1 of the appropriate radioligand (see Table 1) and

20 100 pl of test peptides at various concentrations. Total (TB} and nonspecific (NS) binding
were determined in the absence and presence of 10 uM naloxone respectively. The tubes
were vortexed and incubated at 25°C for 60-75 min, after which time the contents are
rapidly vacuum-filtered and washed with about 12 ml/tube iced wash buffer (50 mM Tris,
pH 7.0, 3 mM MgCl,) through GF/B filters (Whatman) presoaked for at least 2h in 0.1%

25 polyethyleneimine. The radioactivity (dpm) retained on the filters was measured with a
beta counter after soaking the filters 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 PEl-soaked unifilters, which were washed with 3 x 1 ml wash buffer, and dried in
an oven at 55°C for 2h. The filter plates were counted in a TopCount (Packard) after

30 adding 50 gl MS-20 scintillation fluid/well. All biological data are tabulated in Table 1.
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20 1.324 | 0.98 | 099.86 | 36.88 | 86.02 | 815 | 45 | 515
21 0987 | 1.52 | 98.72 | 81.24 [101.79] 85 | 2333 | 45

22 2.127 | 1.23 [109.06] 19.03 |102.45| 23.908 | 9635 | 85 | @5 17 63
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33 1707 | 13.3 | 87.74 {125.51]100.37| 217.34 | 100.53 |:%%

Table 1. Biological data for Examples recites in the specification.
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PCT/ SEO0/ 02560 53 Data analysis 5 The specific binding (SB) was cal cul ated
as TB-NS, and the SB in the presence ofs3various test peptides was
expressed as percentage of control SB. Values of 1C50 and Hill coefficient
(nH) for ligands in displacing specifically bound radioligand were
calculated fromlogit plots or curve fitting progranms such as Ligand,

G aphPad Prism SigmaPlot, or ReceptorFit. Values of K; were cal cul at ed
fromthe Cheng-Prussoff equation. Mean io0o S.E M values of IC, Ki and nH
were reported for ligands tested in at |east three displacenent curves.
15. Radioh&gggql & values were determ ned by perform ng the binding assays
on cell nrenbranes with the appropriate radioligands at concentrations
ranging fromO0.2 to 5 times the estimated KS (up to 10 tines if anounts of

radi ol i gand required are feasible%. The
s The specific binding (SB) was calculated as TB-NS, and the SB in the presence of various

test peptides was expressed as percentage of control SB. Values of ICsq and Hill
coefficient (ng) for ligands in displacing specifically bound radioligand were calculated
from logit plots or curve fitting programs such as Ligand, GraphPad Prism, SigmaPlot, or
ReceptorFit. Values of K;j were calculated from the Cheng-Prussoff equation. Mean +

10 S.E.M. values of ICsq, K; and ny were reported for ligands tested in at least three

displacement curves.

Receptor saturation experiments - - .- i v

SR Radioligand KS values were deterrmnedby pcrforrmng the binding assays oncell .
: membranes with the approPﬁ-atc:;a&iéﬁgagci; é..tr;-coﬁcentraﬁo;ls rénging from 0.2 to 5 times
the estimated K& (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 Bpax from individual experiments were obtained from nonlinear fits of specifically

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



specific radioligand binding was expressed as pnol e/ ng nmenbr ane pro%fﬁﬂﬂﬁl%h
Val ues of KS and Bmaxfrom individual experinents were obtained fro
nonlinea“0$|ts of specifically zo bound (B) vs. nMfree (F) radioligand
from i ndi'f #i¥#%according to a one-site nodel. 1 7 MAY 20@USEABOZSEP 46263
PCT/ SEO0/ 02360 54 DETERM NATI ON OF MECHANO- ALLODYNI A USI NG VON FREY TESTI NG
s Testing was perforned between 08: 005and 16: 00h using the nethod descri bed
by Chaplan et al. (1994). Rats were placed in Plexiglas cages on top of a
wire nmesh bottomwhich allowed access to the paw, and were left to

habi tuate for 10-15 mn. The area tested was the md-plantar left hind

paw, avoiding the | ess sensitive foot pads. The paw was touched wth a
series of 8 Von Frey hairs with logarithmcally increnmental stiffness

(0.41, 0.69, to 1.20, 2.04, 3.63, 5.50, 8.51, and 15.14 grans; Stoelting,
II'l, USA). The von Frey hair was applied fromunderneath the nmesh fl oor
perpendlcular to the plantar surface with sufficient force to cause a

sl i ght HDRIEFERNONAJIONGF MECHANO-ARHORBNLA GBI WONIBREFYCTESANG seconds.

A. positive response was noted if the paw was sharply w thdrawn. Flinching

| medi atBdsting wao perfarmeid dktwiden 0BO0haKr 6vilh 1Bingahe oRthodateadibad pe Shaplde
response. Anbul ation WAs s ~ considered an anbi guous response, and in

such casdaltB@98: iBast weraplacedeiveRiprialas TrEsH| AOPROFOVIE KB bekPmavRicher e
t est ed & h Th 50%
& har oA EEE R frtad Sad ek UG el R A G SR P 5 v

(1980) . thesdid-phntar left hind paw, avo1d1ng the less sensitive foot pads. The paw was touched

with a series of 8 Von Frey hairs with logarithmically incremental stiffness (0.41, 0.69,

w  1.20, 2.04, 3.63; 5.50, 8.51, and 15.14 grams; Stoelting, I1l, USA). The von Frey hair was
applied from undemeath the mesh floor perpendicular to the plantar surface with sufficient
force to cause a slight buckling against the paw, and held for approximately 6-8 seconds.

] ‘A posiﬁve response was noted if the paw was sharply withdrawn. Flinching immédi_a@ely L
“upon removal of the hau" was also considered a positive response. Ambulation was, .

15 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%
with&rawal threshold was determined using the up-down method of Dixon (1980). Testing
20 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 initially selected hair, a stronger stimulus was presented; in the
event of paw withdrawal, the next weaker stimulus was chosen. Optimal threshold
calculation by this method requires 6 responses in the immediate vicinity of the 50%
25 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 outside the
range of stimuli, values of 15.14 (normal sensitivity) or 0.41 (maximally allodynic) were

respectively assigned. The resulting pattern of positive and negative responses was



20 was started with the 2.04 g hair, in the mddle of the series. St“ﬁﬁ'*?%h
were al ways presented in a consecutive way, whether ascendi ng or
~descending. In the absence of a paw wi thdrawal response to the initially
sel ect ed h#Q 0144268t r onger stinulus was presented; in the R&EH0/BIS6paw

wi t hdrawal , the next weaker stinmulus was chosen. Optimal threshold
calculation by this method requires 6 rg&sponses in the inmediate vicinity
of the 50% 25 threshol d, 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 outside the range of stinmuli, val ues of

15. 14 (norwhtlaednssing et yonventia, 44 ¢ mexivithiitayvakil Podywitedrawel; andribs pdtki vel y
assigned. The resu|tin attern of posit d negative responses was 1 7
MAY 2004 WHUrFaRals §ﬂ§%%géﬁéﬁﬁﬁﬁ§§é gF&HQFQﬂ%d usi ng the convention, X =
no withdrawal; D = withdrawal, and the 50% mnthdramal t hreshol d was

i nterpol ated using the fornula 50% g threshold = 10(xf + ks) / 10,000 s
where XI = val ue of the Iaswompguﬁfﬂmkhanm U§€d10MOg units); k = tabul ar
value (from Chaplan et aL (1994)) for the pattern of positive ! negative
responses; and S = nean difference between stinuli (I og units) Here S =

of oot (9% NPES X Sk et 3ot G4 WEd P w3 Qudk = ARGl SPERH 0 CORtt s on

was used tg zﬁ.ogﬂ@%ﬁ 1P WREpauerVBEpSsit¥ !B ndda8 3t eQpbiiegshal 81tOhean airfeRA¥DI @
threshold X 10

between stimuli (log units). Here § = 0.224.

10 Von Frey thresholds were converted to percent of maximum passible effect (% MPE),

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

- %MPE =Drug treated thr;:shqld_ (g) - al}odvnia threshold (g) X 100
| Control threshold (g) - allodynia threshold (g)

15

ADMINISTRATION OF TEST SUBSTANCE

Rats were injected (subcutaneously, intraperitoneally, intravenously or orally) with a test
substance prior to von Frey testing, the time between administration of test compound and

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



Control threshold (g) - allodynia threshold (g) 15 ADM NI STRATI ON OF TEST
SUBSTANCE Rats were injected (subcutaneously, intraperitoneally, 17 MAY 2004
i ntravenously or orally) with a test substance prior to von Frey testing,
the ti ne%@?&éﬁé?? admi ni stration of test conpound and 20 PEESEMH2FPey t est
vari ed dependi ng upon the nature of the test conmpound. 1 7 MAY 2004 WO

01/ 46263 PCT/ SE00/ 02560 56 WRI THI NG TE&ST Acetic acid will bring abdon nal
contractions when adm nistered intraperitoneally in mce. These will then
extend their body in a typical pattern. Wen anal gesic drugs are

adm ni stm&@%scri bed novenent is |less frequently observed and the
drug sel potential good candi date. A conplete and typical
Wit hi ngakgfd £5 &3 (HelTa=to] . ' .

or esent - ARG Gt | BARSIRAGRAR A KotlaE bl S Bl N L RO e

depr esselhest véll fearkahd tRERAY i qgﬂiah @@%W&n@ﬂﬂ%ﬁi@&h@s ard0 (i) Solutions
preparation Acetic acid (AcOH): 12 ~c?_ of Acetic Acid is added to 19.88 ni
of di st i ddraigisigaede this deserileRsrmovemenbisdes frrqhidntizlobsestadrand dlie dog sdleatdd s a fi nal
concentration.a?fgogdgr/?dﬁ%tg—t The solution is. then mxed (vortex) and ready

for injetPPERY
A complete and typical Writhing reflex is considered only when the following elements are
present: the animal 18 not in movement; the lower back is slightly depressed; the plantar
aspect of both paws is observable.
10

(i) Solutions preparation

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

to gb;ain & final volume of 20 ml with a fina] concentration of 0.6% AcOH. The solution is. -
-then mixed (vortex) and ready for injection.

15

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

average rmice body weight) immediately prior to testing.



- 15 Conmpound: (drug): Each conpound is prepared and dissolved in the T‘?SMAY 2004
suitable vehicle according to standard procedures. (ii) Solutions

~adm nistration 20 The conpound (drug) is adm nistered orally,

i ntraperit ®P&I46363(i . p.) , subcutaneously (s.c.) or intrXEEEa&EH360 Ly. ))

at 10 m/kg (considering the average m ce body weight) 20, 30 or 40

m nutes (according to the class of con@und and its characteristics) prior

to testing. Wien the conpound is delivered centrally: Intraventricularly

(i.c.v.) or intrathecally (i.t.) a volune of 5 pL is adm nistered. 25 The

AcOH is adm nistered intraperitoneally (i.p.) in tw sites at 10 m kg

(considering the average mce body weight) imediately prior to testing. 1

7 MAY 2D0 V.\l?,lgelé46263 PCT/ SEO0/ 02560 57 (iii) Testing The ani mal (nouse) is

observed f§ B%iod of 20 ninutes and the nunber of occasions (Withing

reflex) n ept ins

i ndi vi duaIGf dahoe &883@()3{133%55%@%%‘? gﬁgggéf%dggﬁllﬁ%g%%ﬁt%ghgbéﬂ (ﬁ%c@a{%f‘ogg are

usual Iy ob@eftiig reflex) hbed aadreothpiled:at drend ohthe ekpeginsknt. Miee agtdepsinof drug. 1
7 MAY 2004
s 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.



58 Clainms i. A conpound of the fornula 1 wherein | R is selected from any
one of (i) phenyl; (ii) pyridinyl; (iii) thienyl; (iv) furyl; (v)17 MAY 1004
i mdazolyl; and (vi) triazolyl, wherein each R} phenyl ring and Rt

het eroaromatic ring ney optionally add i ndependently be further

substituted by 1, 2 or 3 substituents selected fromstraight and branched
Cl-C6 al kyl, NO2, CF3, Cl-C6 al koxy, chloro, fluoro, brono, and iodo,
wherein the substitutions on the phenyl ring and on the heteroaromatic ring
may take place in any position on said ring systens; R and Rh is each and
i ndependent|ly sel ected fromany one of hydrogen, a straight and branched
Cl-Co6 AI(H9'411}5 N2, C1;3, Cl-C- al koxy, chloro, fluoro, brono, and iodo; as

well is l[_)har %gng]gg)LFn%lc!thc G faalbl e salts thereof. '17 MAY 200 59

0 RA
Rb
GI»S/\N/U\@ ﬁ
CHS) N OH

N

J

.
R
wherein

R' is selected from any one of

{1) phenyl;

(1) pyridinyl;

(iii) thicnyl;

(iv) furyl;

(v) imidazolyl; and

(vi) triazolyl,

wherein each R phenyl ring and R heteroaromatic ring muy optionally and
independently be lurther substituted by 1, 2 or 3 substituents sclected from straight
und branched C;-Cg alkyl, NO,, CF3, C;-Cg alkoxy, chloro, Muoro, brome, and iodo,
wherein Lhe substitutions on the phenyl ring and on the heteroaromatic ring may take

place in any posilion on said ring systems;

R* and R" is cach and independently selected from any one of hydrogen, a straight
and branched C,-Cg alkyl, NO,, CFs, C;-Cg alkoxy, chloro, {luoro, bromo, and iodo;

as well as phanmaceutically acceptable salts thereof.



A compound according to claim1, wherein R~ and R1' are both hydrogen. 3. A
conpound according to claim1 or 2, whcrcin each Rt phenyl ring and R7 MAY 2004
het eroaromatic ring nmay optionally gnd i ndependently be further substituted
by 1, 2 or 3 substituents selected~9ron1straight and branched Cl-C~ al kyl,
NO2, CF3,Cl-CG al koxy, chloro, fluoro, brono, arid iodo. 4. A conpound,
selected from N, N-diethyl-4-[[(3-hydoxyphcnyl)[ |

- (phenyl net hy) ) - 4- pi peri di nyl ] am no] benzam dc;

N, N- di et hyl - 4-[ (2- br onp- 5- hydr oxyphenyl ) [

1- (phenyl net hyl ) - 4- pi peri di nyl ] am no] - benzam de;

N, N- di et hyl - 4-[ (5- hydr oxy- 2-i odophenyl ) [ 1- ( phenyl net hyl ) - 4- pi peri di nyl Jam n

- b i dg; . 4- .0-5- [y 1 . ‘
T phongt met Ayie e Ea S fe & A ERRERAGH Ry e CRIAISED: - gi ety

-4-[(2-fluoro-5-hydroxyphenyl)[ 1-(phenyl nethyl)-4-piperidinyl] amno]-
benzam de;

N, N- di eBhyl - 4 qompoznd decordingta Hyim 1 2 hivdsrsiepaah ] @Bemyldingapdheny! ) ani no] -
benzam de;. ., .. I . : : furthe "

N, N- di e?h9T{?'zi’-af°(‘“%ﬂ-‘ﬁy”d‘rgo’§‘<‘§7p??élr?§’P')"( g igdsngpdeatly be forthey supstisted BYt v 1y anmi no
- bcnzatior deibslituenhA¥ e @A4rdal straight and branched C,-Cg alkyl, NO,, CF;, C-Cy

N, N-di et hyl -4-[ ( 3- hydroxypheny[.)(g 1-[[4-(tiiflucronet. hyl)phcnyl]rnethyl]-4-
alkoxy, chlorg, {ldoro, bromo, and 1odo.

4. A compound, selected from;
N, N-dicthyl-4-[[(3-hydoxyphenyl)[1-(phenylmethyl}-4-piperidinyl Jaminolbenzamide;

N.N-diethyl-4-[(2-bromo-5-hydroxyphenyl)[ I-(phenylmcthyl)-4-piperidinyljamino) -

benzamide;

N N-dicthyl-4-[(5-hydroxy-2-iodophenyl)[1-(phenylmethyl)-4-piperidinylJamino]-
benzamide;
4-[(2-chloro-5-hydroxyphenyl)[1-(phenylmethyl)-4-pipcridinyl}amino]-N,N-diethyl-

benzamide;

N, N-dicthyl-4-[(2-fluoro-5-hydroxyphenyl)[ 1-(phenylmethyl)-4-piperidinylJamino]-

benzamide:

N.N-diethyl-4-[{1-(3-furanylmecthyl)-4-piperidinyl](3-hydroxyphenylamino]-

benzamide;

N.N-dicthyl-4-[(3-hydroxyphenyl)[ 1-(3-thienylmethyl)-4-piperidinyl)amino]-

benzamide;



pi peri di nyl ] am no] - bcnzam de; NN-di et hyl - 4-[ (3- hydr oxyphcnyl ) [

1- [ (4-i odophenyl ) met hy1] - 4- pi pcri di nyl ] ani no] - benzam de; NN-di et hylt ZMAY 2004
1-[ (4- bronophenyl ) ntt hy] ] - 4- plperldlgyl](s hydr oxyphcnyl ) ar ni no] -
benzam de;

N, N-di et hyl -4-[[ 1-[ (4-chl orophenyl ) net hyl | - 4- pi peri di nyl ] (3- hydr oxyphenyl ) a
m no) - benzam de; NN-diethyl-4-[[1-[(4-iluorophcnyl)nmethyl]-4-piperi
di nyl ] (3- hydr oxyphenyl) am na] - benzan de;

-[(2, 4- dlchlorophenyl)nethyl] 4-pi pcridi ny!] (3-hydroxy}~henyl }am no] -N, N-
4-1[ 1 diethyl-benza

N, N-d|eWH&N@ﬂwﬂﬂii%@SdﬁﬂﬁﬂﬁﬁﬁHEn&ﬁiﬁﬁhﬁyﬁwﬂﬁﬂhmﬁﬁﬂﬁﬂ@hﬂﬂF(3 hydr oxyphenyl ) a

nzi noj -

N, N-di et g“&jm[]ﬁ'“ ooy iaﬂné‘r“’ophcny])rnet hyl ] - 4- pi peri di nyl ] (3- hydr oxyphcny! )
am no] - benzam de; and N N—dlethyl

[ (3- hydroxypheny} Lﬁ nmet h hen nmet hyl - pi peridi nyl ] am no] -

benzani Ye¥-dig ‘Yk’ﬂ‘cﬂﬁ yilioa %It?@bi‘r)érﬁ@‘l@ PQWU@W'% Hed pirscidthylgmoiodi ms, in the
forn1ofb&w§] pydrochlorlde sulfate, tartrate or citrate salts. 1 7 MAY
2001 610

N, N-dicthyl-4-[{1-[(4-bromophenyl}mcthyl]-4-piperidinyl](3-hydrox yphenyl)amine]-

benzamide:

N, N-dicthyl-4-[[1-[(4-chlorophenyl)methyl]-4-piperidinyl](3-hydrox yphenyl)amino]-

bhenzamide;

N,N-diethyl-4-[[1-[(4-(luorophenylymethyl]-4-piperidinyl1(3-hydroxyphenyl}amino}-

benzamide;

4-[[1-[(2,4-dichlorophenyl)methyl)-4-piperidinyl}(3-hydrox yphen yi)amino}-N,N-

dicthyl-benzamide,

N,N-diethyl-4-[[1-[(3-Muorophenyl}methyl)-4-piperidiny])(3-hydroxyphenyl)amino]-

henzamide;

N,N-diethyl-4-[[1-[(2-Nuorophenyl)methyl|-4-piperidinyl] (3-hydrox yphenyl)amino]-

benzamide; and

N,N-diethyl-4-[(3-hydroxyphenyl[1-{(4-mcthylphenyl)methyl}-4-piperidinyl Jamino]-

henzamide.

5. A compound according to any of the preceding claims, in the form of its

Rhydrochloride, sulfale, tarteate or citrate salts.



6. A conpound according to any of clains 1-5 for use in therapy, 7. A
conpound according to claim®6, wherein the therapy is pai n nanagenent 7 MAB 200!
A conpound according to claim®6, wherein the therapy is directed towards
gastrointestinal disorders, 9. A co&bound according to claim6, wherein the
therapy is directed towards spinal injuries. 10. A conpound according to
claim6, wherein the therapy is directed to disorders of the synpathetic
nervous system 11. Use of a conpound according to claiml for the

manuf acture of a nedicament for use in the treatnent of pain. 12. Use of a
conmpound according to claim1 for the manufacture of a nedicanent for use
in the reat FSMBENGANOFEN Bcdyi9h&l28s Sorlgerss in derapy) se of a conpound
according in claiml for the manufacture of a nedicanment for use in the
treatment of spinal injuries. 1 1. A pharmaceutical conposition conprising

a conpound aga@hiiondd hecoediad 0 dairds, uﬂf&nﬂ@t}ic\&ﬁerh%girs?}dinﬁﬁﬁrbagérﬁ&ﬂl her with a
phar macol ogi cally and pharmaceutically acceptable carrier. ] 5. A conpound
of the formula It 1 7 MAY 201 62 R J I

8. A compound according to claim 6, wherein the therapy is directed towards

gastroitestinal disorders.

0. A compound according to claim 6, wherein the therapy is directed towards

spinal injurics.

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

of the sympathetic nervous sysiem.

I11.  Usc of acompound according to claim 1 for the manufacture of a

medicament for use in the (reatment of pain.

12. Usc of a compound according to claim ! for the manufacture of a

medicament for usc in the treatment of gastrointestinal disorders,

13. Use of a compound according ta claim 1 for the manufacture of a

imedicament [or use in the (reatment of spinal injurics.
14. A pharmaccutical composition comprising a compound according to claim |
as an active ingredienl, together with a pharmacologically and pharmaceutically

acceplable camier.,

15. A compound of the formula 11



wherein rZ is selected fromany one of (i) phenyl; (ii) pyridinyl;

(iii) thienyl; (iv) furyl; (v) imdazolyl; and (vi) triazolyl, wheriMAY 2004
each Rt phcnyl ring and Rl hetcroaromatic ring nay optionally and

i ndependently be further substitute@2by 1, 2 or 3 substituents sel ected
fromstraight and branched G -C- al kyl, NO2, CF3, Cl-C6 al koxy, chloro,
fluoro, bronpb, and iodo, wherein the substitutions on the phcnyl zing and
on the heteroaromatic ring nmay take place in any position on said ring
systens; R' and Ris each and independently selected fromany one of
hydrogen, a straight and branched Cs-Cy al kyl, NO2, CF3, Cp.C~, alkoxy,

chl oro, fluoro, ono, and i pgo.

Rb
cHy” N
CHy N OMe
1l
N
A
wherein

R' s sclected from ay onec of

(i) phenyl;

(i1) pyridinyl;

(iii) thienyl;

(iv) furyl;

(v) imidazolyl; and

(vi) riazolyl,

whercin each R phenyl ring and R! hetcroaromatic ring may optionally and
independently be further substituted by 1, 2 or 3 substituents selected from straight
and branched C,-Cq alkyl, NO;, CRs, C;-Cg alkoxy, chloro, fluore, bromo, and iodo,
wherein the substitutions on the pheayl ring and on the heteroaromatic ring may take
place in any position on said ring systerns: R® and R? is each and indcpendently
selected from any onc of hydrogen, a straight and branched Ci-Cy alkyl, NO;, CFs,

C1-Cy alkoxy, chloro, Nuoro, bromo, and jodo.



