WO 02/ 094782 PCT/ SE02/ 00944 1 4-(phenyl -(piperidin-4-yl)-am no)-benzam de
derivatives and their use for the treatnment of pain, anxiety or

gast r oi ntwetoed78zli sorders Field of the Invention 5 The pPETSED2/00MENE I ON
is directed to novel conpounds, to a pracess for their preparation, their
use and pharmaceutical conpositions conprising the novel conmpounds. The
novel conpounds are useful in therapy, and in particular for the treatnent
of pai n4- aiehel-(pdpekidi syl Draaingladenpimide sdsmightidies canfe their] 9s8BFekgr ound
of the Frmwdmepgenthef Raimceptimtyhes dgetrringeskirhl ctisagdedfdving a role in
many bodily functions such as circulatory and pain systens. Ligands for
the 8 receptor may therefore find potential use as analgesics, and/or as
ant i hypeﬁ&@ﬁh@ﬂ%@&ﬁﬂs. Ligands for the 6 receptor have al so been shown
15 to possess.imunonodul atory activities. The identification of at |east
three different popul ations of opioid receptors (, 8 and x) i's now well

estab) i shgd P?é@éht%\}enﬁm RRURERIIPAF A RbmbHukR! a‘iﬁ@ée{s@i’orﬂﬁ@hglgﬁ%rgﬂgﬁ{, glg:ir

nervous systens of rmany species iIncluding nman. "Anal gesi a served

i n vari ouss amwi phatmavedidad covhpositions cogprieing iy sove! cdrhgamds.€liepiovels has been
activated. Wth few exceptions, currently avail able sel ective opioid 8

| i gands &PRPYHEISE pER useiuh imiBerapy arddn paftisuignionithedrragmenirof paim Apdety and on by

systeni c i 2 e e agf a non-peptidic 8-agonist is SNC80 (Bil sky
E.J. et gﬁgggﬁgﬁ?%%ﬁu8§%gﬁ%§%§331ogy and Experinental 25 Therapeutics,
273(1), pp. 359-366 (1995)). There is however still a need for selective
8- agoni sts having not only inproved selectivity, but also an inproved

si de-ef f Batkguowrfd dfghe InVenfon t he probl em underl yi ng the present invention
was to find new anal gesi cs having inproved anal gesic effects, but also

with an inproved side-effect profile over current g 30 agonists, as well as

R s e S A A S i o e

have manyirelilsegivadtpagasstens. LigatdstbetheSubiaptorhigrhaetsire fhaporaedivetd cs and
are not anal gesi ¢ when adm ni stered by
analgesics, and/or as antihypertensive agents. Ligands for the d receptor have also been shown

15 to possess immunomodulatory activities.

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

20  or more of these receptors has been activated.

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

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

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

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

30 agonists, as well as having improved systemic efficacy.



system c routes. Also, it has been docunented that preferred 6 agoni st
conpounds, described wthin the prior art, show significant convul sive
ef fects viNer2atuTBni st ered systemcally. s W have now f ouRGTSEDL/@i9m
conpounds that exhibit surprisingly inppoved properties, i. a. inproved
S-agoni st potency, in vivo potency, pharnmacokinetic, bioavailability, in
vitro stability and/or lower toxicity. io Qutline of the Invention The
novel co i : b TV | QF ' :
Forml o AR EEOREF R [nt e Bl me o A el ey sl dopies
(1) phen thad/iRe ) O 41652 p R PhSRRoRDOHE: and ard hdt)anplgediclivhyh adhinfstdred by
thienyl S (iv) furanyl O 10 (v) imdazolyl H N N '

systemic routes. Also, it has been documented that preferred & agonist compounds, described -

within the prior arf, show significant convulsive effects when administered systemically.
We have now found certain compounds that exhibit surprisingly improved properties, i.a.
improved 8-agonist potency, in vivo potency, pharmacokinetic, bioavailability, in vitro

stability and/or lower toxiéity.

10 - Outline of the Invention

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

0
N
) NH

© o
.

2 1

wherein

R1 is selected from any one of

»

15

(1) phenyl;



(vi) triazolyl H N 15 N (vii) pyrrolyl N H 20 (viii) thiazolyl S N WO
02/ 094782 PCT/ SE02/00944 4 (ix) pyridyl-N-oxide O | N where each Rl
phenyl riwQ oane478l het eroaromatic ring may optional |y andPcagepsedent |y be
5 further substituted by 1, 2 or 3 substituents independently selected from
straight and branched Ci1-C6 al kyl, NO2, CF3, Cl-C6 al koxy, chioro, fluoro,
bronmo, and iodo. The substitutions on the phenyl ring and on the
heteroaromatic ring may take place in any position on said ring systens,

io Wien the R phenyl ring and the Rl heteroaromatic ring(s) are
substi t iippyriding preferred substituents are selected from anyone of CF3,

nmet hyl , i odo, brono | uoro and chioro. A further enbodi nent of the present
invention is a confpou according to figure I wherein Rl is as defined
above and each Rl |phenyl ring and Rl1 heteroaromatic ring may is ‘

i ndependent |y be furgfier substituted by a nmethyl group A further enbodi nment

of the present invention is a conpound according to figure | wherein Rl is

phenyl, pyrrolyl, pyridinyl, thienyl or furanyl, optionally with 1 or 2 of

the preferred substituents on the RL phenyl or Rl heteroaromatic ring. 20
5 (iii) thienyl

(iv) furanyl |
U\
O
10
(v) imidazolyl
N
\J
(vi) triazolyl
H
ol
\
15 N_/
(vii) pyrrolyl

Q

20 (viii) thiazolyl

Z



Anot her enbodi ment of the present invention is a conpound according to
figure | wherein RL is phenyl, pyrrolyl or pyridinyl, optionally with 1 or
2 of the woebes476zl substituents on the RL phenyl or Rl heCerseez/ayeat i c
ring. 25 Anot her enbodi nent of the presgnt invention is a conpound
according to figure | wherein RL is thienyl or furanyl, optionally with I
or 2 of the preferred substituents'on the RL heteroaromatic ring. WO

02/ 09478 ,_’N()Q)gé 5 Wthin the scope of the invention are al so
salts an ena mer s of t he conpounds of the formula I, including salts
of enantroners. Reaction & ep b in Schenme 1, vide infra, is performed by
reacting an internedi ate npound 5 of the general formula Il O NCH J N

| PG Il wherein PGis URet hane protecting group, such as Boc and CBZ, or
benzyl or substituted enzyl protecting group, such as

2, 4- di met hoxybenzyl; wt br onobenzonitrile, using a paliadlunrcatalyst
e.g. tris(dibenzylideneacetone) dipalladium( O (Pd2(dba)3), in the presence
io of a base, e.g. tert-BuONa and a phosphine |ligand such as
brs-diphenylphosppanyl-dinethy}- 9H xant hene (xant phos), to give the
conpoundwhert eganier phenybringihzd R1 heter@aromatic\ringhnahoir@nalpharshindepenfientbdfe er
deprotected, under standard condjtions _hy drolysed under basic conditions
and & kyfuatp@‘dsu,};gqltﬁﬁ &vilpdor 3 substituents independently selected from straight and branched

C1-Cg alkyl, NO,, CF3, C1-Cg alkoxy, chloro, fluoro, bromo, and iodo. The substitutions on
the phenyl ring and on the heteroaromatic ring may take place in any position on said ring

systems;

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

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

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

R1 is as defined above arrd each R1 phenyl ring and R1 heteroaromatic ring may

15 independently be further substituted by a methyl group

A further embodiment of the present invention is a compound according to figure I wherein
R1 is phenyl, pyrroiyl, pyridinyl, thienyl or furanyl, optionally with 1 or 2 of the preferred
substituents on the Rl phenyl or R’ heteroaromatic ring.

20
Another embodiment of the present invention is a compound according to figure I wherein R
is phenyl, pyrrolyl or pyridinyl, optionally with 1 or 2 of the preferred substituents on the R1

phenyl or R1 heteroaromatic ring.

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

heteroaromatic ring.



15 i) a compound of the general fornula R1-CH2-X, wherein Rl is as defined
above and X is a halogen, preferably bromne or chlorine and a suitable
base, or wpD)2@earpound of the general fornula R1-CHO whecgiSEoRI9sS as
defined above, and a suitable reducingsagent, to give conpounds of the
general formula |I. WD 02/094782 PCT/ SE02/ 00944 6 Suitable bases to be used
in the standard al kylation step i) above include, but are not limted to,

triethyl gm I te i i e used
' the st S AR o LS KBRS Rl AR foh R R BRI AT s
sodi um cYanaRol ahyeiheemlag cafionsd. r i acet oxyborohydride. Reaction step b
is alternatively performed as in Scheme 2, vide infra, by reacting an

i nternedi ate conmpound of the general formula N/ I HNaCN NI PGIVio
wherein PGis a urethane protecting_grogp, such as Boc. and CBZ, or benzyl

or subst KAt Stepdh i Pehgistle ¥ide ieT G ORPBIOTRIGE R 4820HDE 2B ITHEHGIAERAId v ¢ h
N, N- di et hyl,-.4- ide, wusing a palladiumcatalyst, e.g. Pd2(dba)3,
in thé p?gggé%g&ggﬂgggéggt e.g. teQS-BuChb and a phosphine ligand such as
xant phos, to give the conpounds of jgeneral formula IIl, above. 15 The novel
conpounds of the present in;gn&Lo are gseful in therapy, especially for
the treatnent of various pd n condit{o such as chronic pain, neuropathic
pai n, acute pain, cancer pain, pain @ by \f heumatoid arthritis,

m graine, visceral pain etc. This |ist ourg“however not be interpreted
as exhaustive. 20 Conpounds of the inventiof are useful as

i mmunonodul at ors, especially for autoi mmun iseases, such as arthritis,
for skin grafts, organ transplants and sinjlar |surgical needs, for

col | agen di seases, various allergies, for e _ds anti-tunour agents and
anti viral agents. Conpounds of the inventiﬁn are useful in disease states
wher e degeneration or dysfunction of PG -

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

benzyl protecting group, such as 2,4-dimethoxybenzyi; with 3-bromobenzonitrile, using a

palladium catalyst, e.g. tris(dibenzylideneacetone) dipalladium(0) (Pd,(dba)3), in the presence
10 ofabase, e.g. fer--BuONa and a phosphine ligand such as bis-diphenylphosphanyl-dimethyl-

9H-xanthene (xantphos), to give the compounds of general formula III,
O .
/\N/U\©\ /@\
/, N ~CN

N |
PG I
which is thereafter deprotected, under standard conditions hydrolysed under basic conditions
and alkylated using either: »
15 i) acompound of the general formula R'-CH,-X, wherein R' is as defined above and X is a
halogen, preferably bromine or chlorine and a suitable base, or
ii) a compound of the general formula R-CHO, wherein R’ is as defined above, and a
suitable reducing agent, '

to give compounds of the general formula I.



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

i nvol ve the use of WD 02/094782 PCT/ SE02/00944 7 isotopically |abeled
ver si ons wb okloet78Dnpounds of the invention in diagnostic PETsEIZUO$4 and

i magi ng applications such as positron erg ssion tonography (PET). Conpounds
of the invention are useful for the treatnent of diarrhoea, depression,
anxiety -and 5 stress-related disorders such as post-traumatic stress

di sor der SuiBivesdd!ss 86 %% in ARNEERLI FARI.AHUE! Y HLRARORR, 1RPGldlor AR 2,
and obesessi ve compul sive ai sof er; urinary incontinence,’ 'various mnental

i 1| nesseso, ttiothghmihengl poedeid cavisina@ls gastro-intestinal disorders, e.g.
constipation, functional gastrointestinal disorders such as Irritable Bowel
Syndrone and Functional Dyspepsia, Parkinson's disease and other notor

di sorderg, .traumatic brain injury, . 10 stroke, 'cardi oprotectjon follow ng
i ocar ai SutehiE A Riciageds fo.g ter i iy SR ictGa s PN D e dRe PRGSOk he

t r eat gent; I | gelo N cINe PR : use and for

di sor (ggrgmgﬁedq%)ﬁ%a%nn%}gn g%ﬂog%g?@ggg%%ﬁg%@yb%gw. hypert ensi on.
Conpounds of the invention are useful as an anal gesic agent for use during
general 15 anaesthesia and nonitored anaesthesia care. Conbinations of
agent s wiReRCHIT ften b i alisrmapizely ipegfornagdeasgh Sehens dvidednfiehbereectingral ance of
ef fects neteded.tto nai nlé@irél t he anaest hetic state (eg. ammesia, anal gesia,
muscl e r SPEVATH AR CURROUE A thegrpera ﬁcﬁnﬂf in this conbindtion are inhal ed
anaest heti cs, hypnotics, anxiolyti seur onuscul ar bl ockers -and opi oi ds.
20 Also wthin the scope of the in on is the use of any of the
conpounds according to the fdit ' ,/.s for the manufacture of a

medi canent -for the treatnent of 'any of t h&N condi tions di scussed above. A
further aspect of the invention ks a nethod for the treatnent of a subject
suffering fromany 25 of the htions di scussed above, whereby an

ef fective amount of a conpound accgrding to the fornula | above, is

adm nistered to a patient in n of such treatnent. A further aspect of
the present invention is internmefi ates of the general formula Il, Il and
|V, WO 02/094782 PCT/ SE02/00944P& 0 O N --k a~,py"---"N/ .1 /" |/

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

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

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

not be interpreted as exhaustive.

20 Compounds of the invention are useful as immunomodulators, especially for autoimmune
diseases, such as arthritis, for skin grafts, organ transplants and similar surgical needs, for

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

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

25 opioid receptors is present or implicated in that paradigm. This may involve the use of



NCHNCNHN\VCN Il NIIl NNIVI I I PGPGPG wherein PGis a

ur et hane protecting group, such as Boc and CBZ or benzyl or substituted
benzyl prwDeewod4182 gr oup, such as 2, 4-di met hoxybenzyl. 5 APCWOSEbE009aspect of
the present invention is internediates f Formula X;, O N\ CN, X JN 1d R
wherein R1 is as described above in relation to Formula I. 10 In a ,
alternative synthetic route, depicted in Scheme 4 infra, the steps a and b

of Schemiolopidall naaaele@rveﬁl&gsofah@éwnﬂbuﬁas M@me&mﬁmﬁa btk @&ﬁ@ Iaﬁ@ed in
a "one-pot" pro ocol whereby internediates of general Tormnul ae |V

are not imading aphlicatiditsi sutlz asygpsithirsenpisdomwaagraphe (PBT).i al  pal | adi um
catal yzed coupling is performed in the same manner as for reactions .
according to 15 step a of Schenmes 1 and 2. However, when the reaction is

I t di ff la ll or.lLV
cecond acsTEBREs HEREHSME o i Bk SRR DR varpot ftedriney g‘%}ﬂéy med
and the E@éﬁ@-@él@feﬂH%o?&@ﬁédch%@?oﬁftra%ﬁﬁﬂc BtrdsSARBIRSs, bac AlsoRlef gg
yi el di ng products of general fornula Il above. 02/ 094782 “PCT/ SE02/ 00944

9 | n anotirgetyalisoedenatociab phybid, nad obesessitessonRedsive disordee prihary incSatisemee,5, vi de

infra, is perfor b reacting an_internedi ate conpound of the general
\v/@r?qus ey mig.}_hp@%ﬁ?s coug 51 lugg oedema, various gastro- 1ntesrr?1nal disorders, e.g. g

formul a
constipation, functional gastrointestinal disorders such as Irritable Bowel Syndrome and
Functional Dyspepsia, Parkinsén's diseaée and other motor disorders, traumatic bfain njury,
10 stroke, cardioprotection following miocardial infarction, spinal injury and drug addiction,
including the treatment of alcohol, nicotine, opioid and other drug abuse and for disofdérs of

the sympathetic nervous system for example hypertension.

Compounds of the invention are useful as an analgesic agent for use duﬁng general

15 anaesthesia and monitored anaesthesia care. Combinations of agents with different properties
are often used to achieve a balance of effects needed to maintain the anaesthetic state (eg.
amnesia, analgesia, muscle relaxation and sedation). Included in this combination are inhaled

anaesthetics, hypnotics, anxiolytics, neuromuscular blockers and opioids.

20 Also within the scope of the invention is the use of any of the compounds according to the
formula I above, for the manufacture of a medicament for the treatment of any of the

conditions discussed above.
A further aspect of the invention is a method for the treatment of a subject suffering from any
25 of the conditions discussed above, whereby an effective amount of 2 compound according to

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

A further aspect of the present invention is intermediates of the geheral formula II, IIT and IV,



PGV 5 wherein PGis a urethane or benzyl-like protecting group, such as
Boc, N, N-diethyl-4- bronobenzam de, using a palladiumcatal yst, e.g.

tri s(di bewpykiogigeeacet one) dipall adium(b) '[ Pd2(dba) 3], PCA/SEhEOqMLSENCE
of a base, e.g. tert-BuONa and .a phospRine |igand such as bis-

di phenyl phosphanyl - di et hyl - 9H xant hene (xant phos), to give the conpounds
of general io0 f8rrrula Vi, - O/ | }) OO NPGVI which is thereafter
deprot ect ed andjjal kyl ated by neansjjdescri bed.above either reductively wth

a conpound general for a_Rl_ - CH
gener al (Oi{j“a -@- D- X, (gﬁL
f

pound of

or directly, using a

onve of the keta
functionalitylto 4 ar yH am de Q st akdard_condi tipns
hydrol ysi s the ketal No the”al dehyde” (fdfmula VICN foll y iGN
oxi dation of the al dehyde to the corresponding carboxylic acjd (fornula
VIll), followed by iif) amdation wth jum chl oride to the primary

am de to give conpounds of) the general flornmuja |I. WO 02/ 00478
PCT/ SE02/ 00944 ID OON"1 \ I \ | \INM O ONHOH NN VIV PG V111

Sui tabl e hydrolysis condjtions to be used hh3the st andar d hﬁgéolysis step
(i) include, but are not limted to aqueods” hydrochloric acid in

tetrahyd Wel%rir?p(} is-a urethane protecting group, such as Boc and CBZ or benzyl or substituted
benzyl protecting group, such as 2,4-dimethoxybenzyl.

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

O

ool

R1

wherein R1 is as described above in relation to Formula L.
10
. In a alternative synthetic route, depicted in Scheme 4 infra, the steps a and b of Scheme 1
infra, or steps a and b of Scheme 2 infra, are accompiished in a “one-pot” protocol whereby
intermediates of general formulae II or IV are not isolated. - Utilizing this protocol, the initial
palladium catalyzed coupling is performed in the same manner as for reactions according to
15 step a of Schemes 1 and 2. However, when the reaption is complete, rather than isolating an
~ intermediate of formula I or IV, the second aryl bromide and additional base (sodium terz-
butoxide) are added, and the temperature conditions of step b (Schemes 1 & 2) are employed,

yielding products of general formula I above.



Sui tabl e conditions for the oxidation step (ii) include, but are not
limted to stirring at OC in 5 aqueous sodi um di hydrogen phosphate and
sodi um chworioet78n t he presence of excess 2- nethyl - 2- but @cE/SERUIMabI] e
conditions for the am dation step (iii)ginclude but are not limted to
treatment with excess ammoniumchloride in the presence of a coupling
agent such as benzotriazole-|I -yloxy- trisphosphoni um hexafl uorophosphate
(herei naf t.er - : . f_npreparatio E LES - The i nvention
w1 noviigouist iy B SR, Rep RIGREL I Sinelrt here i g R
Exanpl esyeadthgtii iﬁﬁnﬁwa@%ﬁp@umoma§&Mﬁ%ﬁﬁmbw ting the invention.
Schene 1: Synthesis O Internediate (Method 1) WO 02/094782

PCT/ SE02/00944 110 O?0NH o J I~ Br NPd(OAc)2 BINAP; tert-BuONa; boc
t ol uene; 800C, 66% (3) (2) a N boc ~CN Pd2(dba)3 1 xantphos Y tert-BuONa
b Br toluene; 110C 86%0 0 / i | V

o)
H—N \>
\ 0
)
PG - v

wherein PG is a urethane or benzyl-like protecting group, such as Boc, N,N—diethyl—4-

- bromobenzamide, using a palladium catalyst, e.g. tlis(dibenzylideheacetone) dipalladium(0) T
sz(dba)é], in the presence of a base, e.g. fer--BuONa and a phosphine ligand such as bis-
diphenylphosphanyl-dimethyl-9H-xanthene (xantphos), to give the compounds of general

o0

0
PG - VI

10 formula VI,

which is thereafter deprotected and alkylated by means described above either reductively
wi_th a compound of the general formula Rl—CHO, or directly, using a compound of general
formula R'-CH,-X, follo§ved by conversion of the ketal functionality to a prirﬁary amide

15 under standard conditions via i) hydrolysis of the ketal to the aldehyde (formula VII), followed
by ii) oxidation of the aldehyde to the corresponding carboxylic acid (formula VIII), followed
by iii) amidation with ammonium chloride to the primary amide to give compounds of the

general formula I.



N~i" ICNTFA, CH2C12 )NCN roomtenp; 74%C (1) (4 NNG6 Hi boc

Met hod | a (conmpound 3): 4-(4-Di ethyl carbai noyl --phen

| am no) - pWopend4dBne- | - carboxylic acid tert-butyl ester. PCTSEa2/ahoys fl ask
contai ni ng NN-di et hyl - 4- br onbbenzam de (15.33g; 1.0eq) and 2 (5.09; 1.2eq)
in dry toluene (80nL) was added BI NAP (390ny; 0.03eq), palladium acetate
(94ng; 0.02eq) and sodiumtert-butoxide (2.80g; 1.4eq). The reaction was
heated to 80C urlder nitrogen. After 2 hours theQOsol ution was cool ed,
diluted with_et I acetate ashed with i o ong portion water_ The

organi cs wer NIt i e dr ofls magnesiam syt a A @
concentrated. [The by flash chr tingwth
65%to 70% hyl ace i R g~ The re;ijc;ue obtgi sssturNged in
et hyl acet at e/ hexanes anc ‘

obt ai ned (5.169g; 66%yi -
4=[ ( 3- Cyano- phenyl - (4-|di et hyl car banoyl - phenyl ) -am no] -
pi peri di ne-1-carboxylic_acid tert-bu | ester. WO 02/ 094(
12 . To a dry flask contait™hhg amne 3 (5.1 Qg) in dry tol bge (80nL) was
added 3- bronpbenzonitrilk (3.47g; deq), xantphos (472n%; 0. 06eq) ,
Pd2(dba)3 (374ng; O. 03eq)P§nd sodi tert-butoxide (1.83r§ 1.4eq) Vhhe
reaction was heated to 110C under nitrogen. After .5 21 hours the solution

was cool exfitablp hydrelysigicopditierpsy/io besedinethe signdaad hedrolsisiststepr(® ipelnds, but arpat er .
The organi dried.over.anhydrou nesi um sulfate, filtered and
cpricent r%Og@mﬂ@#ﬁ)eaqpee%qsagér%f}nﬁ&ﬂﬁpZ%}r%dﬁoftg% chromat ogr aphy el uti ng

Wi th 50%gaithb cauiHsGol fhe BRIBANGS ste}iﬁi)gﬁélﬁdé{ St S nbPRMNE R SRR Rafcir- 600;
86% yield). 10 Method I.c (conmpound 1):

[ ( 3- Cyaneqpivanyqdiph pigniddigen physphate and sodibkndihbdrity in the prasonabeof excess 2- ‘
methyl-2-butene.

Suitable conditions for the amidation step (iii) include but are not limited to treatment with
excess ammonium chloride in the presence of a coupling agent such as benzotriazole-1-yloxy-
trisphosphonium hexaﬂuorophosphate (hereinafter Py—BOP).

10

Methods of preparation

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

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

Scheme 1: Synthesis Of Intermediate 1 (Method 1)



To a solution of 4 (5.43g) in dry dichloronethane (70nL) was added
trifluoroacetic acid (8.8nL; 10.Ceq). The reaction was stirred overni ght

under

ni twogem9478he sol uti on was washed with 2N sodi um hydrsEbzZe@oand t he

aqueous was extracted with two portionsil5 dichl oronet hane. The organics
were dried over anhydrous nmagnesiumsulfate, filtered and concentrated.
The residue was purified through a small plug of silica eluting with 50%

met hanol in dichl oronet hane. A col orl ess foam was o'

Wbt ai ned (3.159g; 74%

yi el d). WO 02/094788R, PCT/ SE02/ 004 13 Schezrre/g: ynthesis O Internediate
1 (Method 2) NHZ ~1 ~ Br CN H\WNERNNRA( OAc) 2 Bl WAP; t BuONa; | tol uene;
80C, 82% (5) boc 2) a N bot O|P dba) 3 xapt phot Br tert-BuONa
t ol uene; 1100C 82% QO .0 ~\NT \ / | Br /.| N\ ~ ~ . TFA; CH2Cl 2
doom tenp; 74% 6 ﬂi G (#HoRNBINAP; tert-BuONa; '
boc toluene 80°C; 66% 3)
2 a N
boc
CN| Pd,(dba),
xantphos b
tert-BuONa
Br toluene; 110°C
86%
O 0

10

O
/, . ‘ N CN TFA; CH,Cl, /@\

room temp, 74%
c

(4)

N
H

Method la (compound 3): 4-

tert-butyl ester.

To a dry flask éontaim'ng N, N-diethyl-4-bromobenzamide (5.33g; 1.0eq) and 2 (5.0g;
1.2eq) in dry toluene (80mL) was added BINAP (390mg; 0.03eq), palladium acetate (94mg;
0.02eq) and sodium tert-butoxide (2.80g; 1.4eq). The reaction was heated to 80°C under
nitrogen. After 2 hours the sélutioh was cooled, diluted with éthyl acetate and washed wifh
one portion water. The organiés were dried over anhydrous magnesium sulfate, filtered and
concentrated. The residue was purified -by flash chromatography eluting with 65% to 70%
ethyl acetate in hexanes. The residue obtained was slurried in ethyl acetate/hexanes and

collected by filtration. A yellow solid was obtained (5.169g; 66% yield).

Method 1b (compound 4): 4-[(3-Cyano-phenyl)-(4-diethylcarbamoyl-phenyl)-aminol-

piperidine-1-carboxvlic acid tert-butyl ester.,




H 1 boc Method 2a (conpound 5):

4- ( 3- Cyano- phenyl am no) - pi peri di ne-1-carboxylic acid tert-butyl ester. 5
To a dry wbagkegent ai ning am ne 2 (5.0g; 1.2eq) and 3- bromolhsEaz/aitril e
(3.79g9; ' 1.0eq) in dry toluene (80nm.) was added Bl NAP (390ny; 0.03eq),
pal | adi um acetate (94ng; 0.02eq) and sodiumtert-butoxide (2.8g; 1.4eq).
The reaction was heated to 80C and was stirred for 24 hours under
nitrogen. The solution was cooled, diluted with ethyl acetate and washed
with two portions water. The organics were dried over anhydrous nagnesi um
sul fate, 10Tbhldrpfled cnthigiapaRitd Eg) M@ yheabi@onadsy vhidded by flash
chromat ography eluting with 100% hexanes fo 30% et hyl acetate in hexanes.

A col or | ésmabehzondsiloBGt4iign &deq)s xditphosg22mg;i Oat)), Pdetdba) (Zhimg; CdBpgLand
4)4--[(3- - l)-(4-di et hyl carbanpyl ph nnyl -amno]- 15
pi) ter |[ <(1Ii f -lﬁ?llqg%{%g%@eéﬁ %ég::jl -ﬁ%ﬁtfﬁﬁewﬁ&éﬂ%ﬂ!@a t%lﬁaééw]ld&aﬁm@gm- Ai%ni ne

7 Seqd , aiephar CubRfo Bty R Al B s g VAR AR T

1. 4eq xant phos
02/ 09478%aRETIHRRIZA A e dtidd 506H ARy drend mBiteahtia fofs, 298red hnd 8ShcentFAi8d.
reaction was heated to 110C and stirred overnight wunder nitrogen. After 20
hour s t hdhe esisiue ovas pasfied buflesh chrethategiaphy elotngwish Wil ecthylredetaiclib bexetes.

t hrough qi at onaceous earth. .The orgapj ¢cs.were separated then dried over
anhydr ougpﬂﬁ&ﬁggﬁﬁﬁﬁ%ﬁ @?e‘fﬁsréogig@é?%%concentr ated. The residue was

| oaded on to a columm in 5 dichloronethane and eluted with 100% hexanes to
60% et hyl acetate in hexanes. An orange foam was obtained (6.67g; 82%

yi el d). Methoddc2co A NE3-Dyvand-pBery)-wiperi lamino]-N, N-diethyl-benzamide.

- pi peridin-4-yl-am nol -N, N-di et hyl -benzam de. To a solution of 4 (5.43g)
in dry dichloromethane (70nmL.) was added trifluoroacetic acid 10 (8. 8ni;

wes washed  wiCh OKLGBAT 34T A B AP e (Bl e P BBl 1 two
porti onsadi E08AL OMELEANPhe reAtfonOAARHEE oVWEfEHE [h RS nA¥SHen ATMYLNAIYE WIRGNEST UM
sulfate, filtered and concentrated. The ,

washed with 2N sodium hydroxide and the aqueous was extracted with two portions

=

15 dichloromethane. The organics were dried over anhydrous magnesium sulfate, filtered and
concentrated. The residue was purified through a small plug of silica eluting with 50%

methanol in dichloromethane. A colorless foam was obtained (3.159g; 74% yield).



residue was purified through a small plug of silica eluting with 50%

nmet hanol in dichloronethane. A colorless foamwas obtained (3.159g; 74%
yield). IWOoSchets2 3: Synthesis OF Exanple 1 O NH4 O\ | RC¥/SE0)/0d44 / Br N
Pd(QAc) 2 BINAP; tert-BuONa; toluene; 80@3 77% (7) (6) a N Pd2(dba)3
xantphos tert-BuONa, | CN b toluene; ‘110Ci O 73%0 Br )NNH2 I/ \ | /
JNCN O KOH;, tert-BuOH N reflux; 95%C (8) N Exanple 1 WD 02/094782

PCT/ SEOZS&Qe%élz S?niﬂ%&i@@ﬁﬂk&h?ed?ateﬁ Methedzy |

-pi peridin-4-ylamrio)-N Ndiethyl. -benzam e. To a dry flask containing
1- benzyl - pi peri di n-NH,yl ami ne 6 (5 ; 1.2eq) in dry toluene o5nL) was
added N, N-di et hyl - 4 br onobenzam d .24qg; 1.0Ceq), BINAP (38 0. 03eq),
Br CN : HN CN
- -~ .
N Pd(OAc), BINAP; tert-BuONa;
boc toluene; 80°C; 82% (5) N
@ ° )
: boc
0O
AN Pd,(dba),
) xantphos b
‘ Br| tert-BuONa
: toluene; 110°C
82%
0
N CN TFA; CH,Cl, /U\©\
room temp; 74%
(1) . @ (4)
N
H
boc

Method 2a (compound 3): 4-( 3—Cvano-phenvlamino)-piperidine- 1-carboxylic acid tert-butyl

: ﬁ |
5 ~ To adry flask containing amine 2 (5.0g; 1.2eq) and 3-bromobenzonitrile (3.79g;
"1.0eq) in dry toluene (80mL) was added BINAP (390mg; 0.03eq), palladium acetate (94mg;
0.02eq) and sodium zert-butoxide (2.8g; 1.4eq). The reaction was heated to 80°C and was
stirred for' 24 hours under nitrogen. The solution was cooled, diluted with ethyl acetate and
washed with two ponioﬁs water. The organics were dried over anhydrous magnesium sulfate,
10 filtered and concentrated. The residue was purified by flash chromatography eluting with

100% hexanes to 30% ethyl acetate in hexanes. A colorless oil was obtained (5.12g; 82%
vield). ”

Method 2b: (Compound 4) 4-[(3-Cyano-phenyl)-(4-diethylcarbamoyl-phenyl)-amino]-

15 piperidine-1-carboxylic acid tert-butyl ester.
To a flask containing amine 5 (5.12g) in dry toluene (80mL) was N, N-diethyl-4-
bromobenzamide (6.10g; 1.4eq), xantphos (590mg; 0.06eq), Pdy(dba); (467mg; 0.03eq) and




pal | adi um acetate (92ng; 0.02eq) and sodiumtert-butoxide (2.75g; 1.4eq).
The reaction was 5 heated to 80C under nitrogen. After 2 hours the reaction
was cool ewp odioparBEd Wi th ethyl acetate and washed with tROT[SENY/00ME wat er .
The organics were dried over anhydrous l#mgnesium sulfate, filtered and
concentrated. The residue was purified by flash chronatography eluting
with 5% to 10% net hanol in dichloronethane. The residue obtained was

boi | ed i Bodituytbrrateixade2.20001 aeh)ankk eatdrokacthdatedftd 110% halstinAd RRbRight

yel lowsolid was 10 obtained (5.724g; 77%yield): Internediate 8:

[ (1- Benzvndqmmtp@ehd«ﬁﬁem@hc)ur( &eargeahmpmmﬂh)teémlﬁhcdthyﬂ,awt@te/ewalman@éﬂtmm de.

T d k t 1 767 to 30nL
added 3. UEPGOHERTERTCE FRah (e Bssky! it parsil BpnoRed DA BB g) .
Pd2(db Th
r eaf:ti g)nﬁlwg&g %‘Ielgis %lgatfggfﬁ%%%}ﬁvcé)?gl g re91 }519 ? ?Oc?&gcggg%% lillﬁ%h}murg t'he

sol ut b on disakoreraethest ardi dlatt€ oithi 110t)%eﬁelimhesa6 60% @hyd &demsﬂ Bekankd. An @gse
portion water. The organics were dried over anhydrous magnesium sul fate,

filt er edfoamiwas obleind (a6l S2¥heeldbsi due was i ni tially purified by flash
chromat ography eluting with 100% ethyl acetate. It was purified a second
time eluting vmth 2. 5% et hanol in dichloronethane. A yeI I ow f oam was
obt ai nedyfelhf 33ind Q EXAARb Shdnyl)-pi
3-f(1-Benzvl-pip '

4 & "’ - P ;
To a sol ibiasoluibn®f§15 ESQ))mIdlny ﬂlehlbrdmﬁtMI (7(015DD71N)13 mdaﬂﬂm}omtmsﬁdum
hydr oxi de. (475 2.5eq). The reaction was heated to reflux for 2 hrs then

was déol €88 mfl’hbong%ﬁ)uﬂl%ﬁ?am wafistigred @veinight wnder niragaet Higrseluiing was staslebdni t h

one port was t hen [ d a extr ted Wwth two
porti onsk’vgtlﬂgﬁf1 or or}%gﬁ‘%ﬁé% § SoFREd %Féﬁ tgcgw\}é?goi)g 1997 8¢ g\?%lpet ane.
anhydr OUEFhéYBﬁg@ﬁﬁb WerSatiddedvRr arfiytifRs GithoAeGhA GRERB KIRk&Dand [oBcdn@@icd UEheNas
purified by flash chromatography eluting with 5%to 10% net hanol in

di chl or omtdmarms parified drgwdh mmalkﬂagnﬁmhcmﬁhﬂmgwdhém‘%&ﬁs@amﬂﬁ% yield; >99%

purity) e resjdue wa ended in eth (15m,) .and enough
di chl oroﬂJé? saTec ﬁ’o‘ﬁ’i‘?ﬁ ?(&W@asaob%‘ Q?@s%élyéﬁliibn AN Hd /et her

(4.9 ) ter 30 minutes the suspensi on was
concentra‘f‘ﬂ%é%% Sﬁ@ﬁlt ﬁg% Eﬂ’c}rl ed under high vacu overni ght. WD

M de.

02/ 094782 PCT/ SE02/ 00944 16 Alternative Synthesis | nt er medi ate 8:
N, N-di et hyl - 4-[[ ( 3- 8iianophenyl ) (1- ?J;henyl nmet hyj/)'\N
N
Q) LU S My
N

Pd(OAc), BINAP; tert-BuONa;

toluene; 80°C; 77% @)

(6) - a N
, . Pd,(dba), :

' xantphos N
tert-BuONa- C b
toluene; 110°C

O 73%
0 " Br

/\N ‘ )
e
/‘ O e ] /©\
N )
o) N CN

KOH; tert-BuOH

reflux; 95%

-
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¢ ® N
Example 1



4-pi peridi nyll am nol benzam de Schene 4: Performance of two consecutive

Pal | adi um cat al yzed couplings in "One-pot" s Br CN O NH Pd2(dba) 3, BI NAP
Et 2N | ' 'wWO22/094%880) Bu, toluene, 800C N' VCN N 2. Ph Et 2NPCTNE0B0B44 Ph 8
NaQt Bu, toluene, 110C, 93% To a solutionsof 1.07g of 3-bronobenzonitrile
(5.88 mol) in 15 mM dry toluene was added 1.2 nL of 4-am no-N benzyl

pi peridine, 6 (5.89 mml), 293 ng racem ¢ BINAP (0.47 mol ), 10 215 ng
tris(di bemeihddiaseasel-BaeiilipRtidadi @Yo k0. NSiciRbinARMde/90 Ny sodium tert
but oxi de (8.23 mmwl); The reaction was heated at 80 C under a nitrogen

at nosphefle & &y flask eaodaising THenedaupérodin-adanine 664.0td; rldeg) iredqyeolagner e and

2.26 of _N,_ N-di et hyl-4- braonpbenzam de (8,83 nml)_ and 790 ng of sodium
Lort but 6KEe) V& SHodNoN icthyle araerebensieics e dee A HoR INOR GE TS ¢ &Failx.

After 20 _heuf | I [ atur 5.and the
react i onParttifaat e b oARTpie Dy by pAGRE FEPSEY A5 T BREoh ey
The i xt 4ested w2800 ddder Sigobdd, QUER 2dioatQRBLEAONS Wa dddlad) dilhe8 Rvithheny@r gani ¢

| ayer was separated, dried (MySO4), filtered and concentrated. The resi.due
was puri Beasetelaypd fMasteld voty tvroetargoasolster. Toe otganigs 2t wreomeiydans i n

met hanol to yi.eld an arange ail (2.54qg,, 5.45 mol; 939 400MHz, CDC13)
SH 1. 36 {HeEn ,mréﬁ‘,ﬂ?%fqéghe,regdl.f&ﬁiz?-‘-@.g%ﬁfatﬁ%( The fesigppyvas pyri d‘@dglas =12. 5Hz, 20

A bghrofatdiiy kb With o M6¥ et daichorlag it ThbhosidRbaipet
6. 86- 6. 8%ak bbilddn eftiyl Hetate,GoBRd MBdL81lédRd BHiltrAfior)A pald ydlow-sdlfd ¥ 1H,

Ar-H ; 7.23-7.32£m 6H, Ar-H) ; 7.37-7.41 (m 3H, Af-H. WD 02/094782
PCT/ SE02rbRowd (5.724g; 77% yield). '

Intermediate 8: [(1-Benzyl-piperidin-4-y1)-(3-cyano-phenyl)-amino]-N, N-diethyl-benzamide.
Toa dry flask containing amine 7 (1.767g; 1.0eq) in dry toluene (30mlL) was added 3-
bromobenzonitrile (1.234g; 1.4eq), xantphos (224mg; 0.08eq), Pdz(dba); (177mg; 0.04eq) and

sodium fert-butoxide (650mg; 1.4eq). The reaction was heated to 1 10°C overnight under

15 nitrogen. Arfter' 16 hours the solution was cooled, diluted with ethyl acetéte and washed with
one portion water. The organics were dried over anhydrous magnesium sulfate, filtered and
concentrated. The residue was initially purified by flash chromatography eluting with 100%
ethyl acetate. It was purified a second time eluting with 2.5% fnethanol in dichloromethane. A

yellow foam was obtained (1.665g; 73%).

-(4-diethylcarbamoyl- -benzamide.

20 Example 1: 3-[(1-Benzyl-
| To a solution of 8 (1.58g) in ters-butanol (50mL) was added potassium hydroxide
(475mg; 2.Seq). The reaction was heated to reflux for 2 hrs then was cooled. The solution was
diluted with dichloromethane and washed with one portion water. The aqueous was then
neutralized and extracted with two portions dichloromethane. The combined organics were
25 dried over anhydrous magnesium sulfate, filtered and concentrated. The residue was purified
by-flash chromatography eluting with 5% to 10% methanol in dichloromethaﬁe. A pale yellow
foam was obtained (1.556g; 95% yield; >99% purity). The residue was suspended in ether
(15mL) and enough dichloromethane was added to give a homogeneous solution. IN
HCl/ether (4.9mL; = 1.5eq) was added and after 30 minutes the suspension was concentrated

30 and the solid dried under high vacuum overnight.



Schene 5: Alternative synthesis Via Internediate 12 NHZ Br 0~ 1 0 p Et2N ~
apl Br DDP. b Pd(QAc) , 2 BINAP, 6 NaO-t-Bu, toluene N Pd2(dba)3,
xant phos, wha@op478u  91% 9 tol uene, 110C, 88% 0 O Et2N N PCO/SEvRZ0%4 ] d >
~1 OO0/ HCO, H20, THE N NaOCl2, NaH2P@ N 89% 6 t-BuOH H20,)"-, N ' 10
11 67% OO0 Et2N 1 i | Et2N OH pyBOP, HOBt, DI PEA NH2 NH4Cl, DWF, 65% L J
N N 12 Exanple 1 Internmediate 9: (1 - Benzyl pi per|d|n 4-yl1)-(3-[1

31di oxol 5 s ..d
>~ (3. br Oe Yljv ‘ ecTQte R

1. 2eq) |npdm@ndﬁzﬁlluﬁﬁ@o](;&&r@_@/vas added Bl NAP (124ng, 0. 03eq), pal | adi um
acetate (30ng; 0.02eq) and sodiumtert-butoxide (0.89g; 1.4eq). The
reaction was heated to 80C wunder nitrogen. After 2 hours the solution was

cooled, dilute i t.h .et hyl acetate and hed' . .
gcheme 9: f‘\értformanc% of two consecut?ve i;\aqfadelum catalyzed couplings in “One-pot”

Bé' : “CN ' 0
—_— Pd,(dba),, BINAP EtzNJ\Q /@ .
z NaOtBu, toluene, 80°C ' N CN
. -
N 2. Q |
E N
Ph) ‘zNJ\Q /,.
6 ‘ Br Ph
8

NaO!Bu, toluene, 110°C, 93%

5

—

To a solution of 1.07g of 3-bromobenzonitrile (5.88 mmol) in 15 ml dry toluene was added
1.2 mL of 4-amino-N-benzyl piperidine, 6 (5.89 mmol), 293 mg racemic BINAP (0.47 mmol),

10 215 mg tris(dibenzylideneacetone)dipalladium(0) (0.23 mmol) and 790 mg sodium tert
butoxide (8.23 mmol). ‘The reaction was heated at 80 °C under a nitrogen atmosphefe for 4
hours. The reaction was cooled to room temperature and 2.26 g of N, N-diethyl-4-
bromobenzamide (8.83 mmol) and 790 mg of sodium tert butoxide (8.23 mmol) were added
and the reaction heated to reflux. After 20 hours the solution was cooled to room temperature

15 aﬁd the reaction diluted with ethyl acetate (50 ml) and water (30 ml) was added. The mixture
was filtered through diatomaceous earth and then the organic layer was separated, dried
(MgSO0y), filtered and concentrated. The residue was purified by flash chromatography,
elutiﬁg 2% dichloromethane in methanol to yield an orange oil (2.54g, 5.45 mmol; 93%).
(400MHz, CDCl3) 6H 1.36 (brs, 6H, CHs) ; 1.44-1.54 (m, 2H, CH,) ; 1.91 (d, J=12.5Hz,

20 2H, CHy);2.12 (8, J=12Hz, 2H, NCH,) ; 2.97 (d, J=12Hz, 2H, NCH>) ; 3.26-3.60 (m, 4H,
NCH) ; 3.51 (s, 2H, NCH,Ar) ; 3.79-3.86 (m, 1H, NCH) ; 6.86-6.89 (m, 1H, Ar-H) ; 6.92-
6.97 (m, 2H, Ar-H) ; 7.12-7.15 (m, 1H, Ar-H) ; 7.23-7.32 (m, 6H, Ar-H) ; 7.37-7.41 (m, 3H,
Ar-H).



Wi th one portion water. The organics were dried over anhydrous magnesi um
sulfate, filtered and concentrated. The residue was purified by flash
chr omat ogwephkg9476t uti ng with 5% 10 net hanol i n di chl or onetrhars&o2/@e4or ange
oil was obtained (2.035g; 91%yvyield). HkInternediate 10:

[ (1-Benzvl -piperidin-4-yl)-(3-[1 3]di oxol an-2-yl - phenyl ) - am no] - N\-

di et hyl - benzam de WO 02/094782 PCT/ SE02/ 00944 18 To a dry flask

cont ai ni ng atffe Y {lerpatlyp synihesis\Viz Biterapdiateddonl) was added aryl broni de
(8.07g; 1. 4eq) xantphos (7 ; 0.06eq), (dba) 3 (619@; 0. 03eq) and

sodiumtert- t &xi dg. (3 03 1.4eq). The[fepction was_heated to 110C under
Sel-€Y, dilﬁhf‘gg@\t@h ethyl
or gani cs rdried over

ni trogen. Aft 3 hou O sol uti ONpWE

acetate and shed Wi t e porhl on vvat

anhydr ous n SI W‘m *concentratbd The residue was
purified b ash chré by, eluti with 3% n "

di chl orone oraB% (o] Ieyvva3| n%d (10. 1%53130,”%@9/&%:%? I\SaOtBu

I nt er medi at e 11. f(l Benzyf pi peri d|

yl)-(3-fornyl -phenyl) am nol -N, N-di e - 10 benzam de. To a sol ution of

acetal 10 (1 16g9) in tetrahydrofuran (270m.) was added 2N HC sol uti on (1
| OL). After 16 hours at room tenperatur di chl or onet hane (200rrL) Wwas

added ancktj, ue ayer was neutralijed with aqueous saturated sodi um
bi car bonate so /@Q(Oor ganic IayEézN enoy and the agueous | ayer
extracted with dichYorone ne (2 % 15 200 & Coupioned organi c 4
extracts were dri I\/gSCQ f HEt Ee@dHand conce andNaOfheNateRP.due was
purified by flash ch onmat ography g, uting withrethyl acetare. Am orange oil
was obt ai ned (8.31 89% vyield). Internediate 12; t-BuCOH, H,0

3-1( 1- Benzyl _pi Pdi 1‘54-yl ) - (4-di et hvl car banovlj- phenyl ) - am noté™@benzoic 20
acid. To a sol al dehyde 11 (490ny; @) ih tert-butanol (25m)

was added 2-nethyl-2- butene (1.1nl; 10.Ceq d the solution was cooled to

0C. A solution of sodiumdi hydrogen phosphate (1.30g; 9eq) and sodi um
chlorite (1. 069, 9eq) in water (8nL) was added andythe -reaction was

stirred for nutes at 0C. The tert-butanol vvas rem)ved and the aqueous
25 was extraﬁgm/([jl@z di ororret hane (5 X 15mELN organl c
extracts were dri

pyBOP, HOBt, DIPEA

NH,Cl, DMF, 65%
N . N

12
©) ©) Example 1

Intermediate 9: (1-Benzyl-piperidin-4-y1)-(3-[1.3]1dioxolan-2-yl-phenyl)-amine.
. Tp a dry flask containing 2-(3-bromophenyl)-1,3-dioxaolane (1.0mL; 1.0eq) and amine 6,
© 5 (1.6mL; 1.2eq) in dry‘ toluene (20mL) was added BINAP (124mg; 0.03eq), palladium acetate
(3ng; 0.02eq) and sodium zerz-butoxide (0.89g; 1.4eq). The reaction was heated to 80°C

under nitrogen. After 2 hours the solution was cooled, diluted with ethyl acetate and washed’
with one portion water. The organics were dried over anhy&rous magnesium suifate, filtered
and concentrated. The residue was purified by flash chromatography, eluting with 5%

10 methanol in dichloromethane. An orange oil was obtained (2.035g; 91% yield).

Intermediate 10:

diethyl-benzamide.




(MgS™), filtered and concentrated and the residue was purified by flash
chromat ography, eluting 15% net hanol to 30% net hanol in dichloronethane. A
pi nk f oamvQ340968Yy; 67% vYyield was obtai ned). 30 Exanpl e PCT/SE02/00944
3-1( 1- Benzyl - pi peri di n-4-vl)-(4-di et hvl dar banovl - phenyl ) - am nol - benzam de
(alternative synthesis). W 02/094782 PCT/ SE02/ 00944 19 To a solution of
acid 12 (420ng; 1.Ceq) in DV (8nlL) was added pyBOP (675ny; 1.5eq); HOBt
(175ng;  TroSedty flad tSRBHRRMhEAY (BF1 g)en (R Bilene (140RML) wARAdAHRNI viede! or i de
(93ng; 2eq). After 20 hours af roomtenperature thé reaction was :
concent r §3.8dg; 1T4ee) resiphoe(Asasg; 0i06ep| Réddiay @ fmpE; 0@ ted (Rurh Yerand was
OnL) and saturated spdi um bj carbonat e_sol ution

washed w;?th %t r (2. x 5
(20nL) . PHEXIRANRE | gy Thitsactionatrsivgionly TG0 vebaluaten. AlimdaROFBLEY and
t he resi . oy f.lL.ash .ch raphy. .eluting 5% pethanol in
e e RSP USA E S al SHOTLYLARIY LM LR 5 !
Addi t § onatgaBid k€ ErivesRr SMYRAS IEARediR sullicIRRGEAbnPERCEHHES THE 8&idubed
below. 10 A Reductive amnation of internediate 1: OO0 ~N\ / \ I. N\ CN
N CN NaBm@aopuolified fHBaghohrathabgroplng ehaing withR% Grihanal tedividejontttanendt enp. N
Hw To a solytion of th ' 1, in dry tetrahydrofuran (THF) or
1, 2- di chPEP&eL qugl%&éi%?%gg%wh}’]ﬁ]@ﬂyde (1-1.5 eq.), followed by sodium
triacetoxy borohydride (1-1.6 eq.). The reaction is 15 stirred at room
tenperature under a nitrogen atnosphere for an extended period of tine
(6-48 hdtesiedife ¢nSI-BeeoplRtidin-£3DIB O rmylitefid Ra i) NiNdisthel-i S t hen
subj ect eg to adstandard

10 enzamide,

To a solution of acetal 10 (10.16g) in tetrahydrofuran (270mL) was added 2N HCI solution
(110m1.). After 16 hours at room temperature, dichloromethane (200mL) was added and the

aqueous layer was neutralized with aqueous saturated sodium bicarbonate solution. The
organic layer was removed and the aqueous 1ayér extracted with dichleromethane (2 x
15 200mL). The combined organic extracts were dried (MgSO,), filtered and concentrated and
the residue was purified by flash chromatography, eluting with ethyl acetate. An orange oil
. was obtained (8.31g; 89% yield).

Intermediate 12: 3-[(1-Benzyl-pi

20 acid.
To a solution of aldehyde 11 (490mg; 1.0eq) in tert-butanol (25mL) was added 2-methyl-2-
butene (1 .lmL; 10.0eq) and the solution was cooled to 0°C. A solution of sodium dihydrogen
phosphate (1.30g; 9eq) and sodium chlorite (1.06g; 9eq) in water (8mL) was added and the
reaction was stirred for 30 minutes at 0°C. The fert-butanol was removed and the aqueous

25 was extracted with dichloromethane (5 x 15mL). The combined organic extracts were dried
‘(MgSO4), filtered and concentrated and the residue Waé purified by flash chromatography,
eluting 15% methanol to 30% methanol in dichloromethane. A pink foam (340.5mg; 67%
yield was obtained).

-benzamide

30 Example 1: 3-[(1-Benzyl-pi

(alternative synthesis).




wor k- up procedure and a standard purification. The amount of THE or

1, 2-dichloroethane is not crucial. An anpbunt corresponding to about | nm./30
ng i s prevermee7820 Procedure 2A in the synthesis of ExanplCa/SEob@losw i s
typical. B. Hydrolysis of the internmedilfte cyano conpound: WO 02/ 094782
PCT/ SE02/ 00944 20 OO NII N\ CNNNH KOH tert-BuOH ONreflux N J
R R To a solution of the cyano internediate in tert-butanol, is added

ground paioasittontydeiaxi2da20h £ Ded) Zn DMIUAMIANFast died ﬁwbpi(msn{g;xmqg i's
heated to reflux for about two hours. The m'xture was then cooled to-room
t enper at WEBHAA5mgh]. be) ediisopropyktigirizine (Ovomk; 41fePrand edunenitm ahldride §23amgiar d
purificatiaqn. The anount of tert-butanol is not crucial. An anpunt

cor r es por@Und s 2AP6HEs at Keqm triaRprature Shetreas gV assapc Al Jpheirpsiqueavas

synt hesi g; | i i C 5. 4
ST o S R st ol Fal e e P AT o A st ghen
~am 1ol - s3QubERAe sofidd (20ML). TrdaBHiOR)BYad fed (Vigd), A:QLark| | ON H
0 _ .
' concentrated and the residue was purified by flash chromatography, eluting 5% methanol in

dichloromethane. A pale pink oil was obtained (271.8mg; 65% yield).

Additional examples were synthesized via the general procedures described below.
10

A. Reductive amination of intermediate 1:
0O

0
/\N ' /\N/I‘\©\ /©\
) /©\ > ) ‘ N~ CN
N CN NaBH(OAG),, .

THF (or dichloroethane)
R1-CHO (aldehyde)
Room temp. N

<«

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

1=
Iz

aldehyde (1-1.5 eq.), followed by sodium triacetoxy borohydride (1-1.6 eq.). The reaction is
15 stirred at room temperature under a nitrogen atmosphere for an extended period of time (6-48

hours) to ensure complete reaction. The reaction mixture is then subjected to a standard

work-up procedure and a standard puriﬁcation. The amount of THF or 1,2-dichloroethane is

not crucial. An amount corresponding to about 1mL/30 mg is preferred.
20 Procedure 2A in the synthesis of Example 2 below is typical.

B. Hydrolysis of the intermediate cyano compound:



H Cd 13 2A

{(3-Cyano-phenyl)-[1-(2, 4-di chl oro-benzyl)-piperidin-4-yll-amno

}-N, N-di ewbybkasdsenzam de. 15 To a solution of am ne 1 (55@CE)SEDT00SHy
tetrahydrofuran (15nL) was added 2, 4- dpchl orobenzal dehyde (285ng; 1.1eq).
After 15 mnutes at roomtenperature, sodium triacetoxyborohydride ,
(407. 5ng; 1. 3ec8 was added and stirring was continued at room tenperature
under nitrogen.y After 23 hours the reaction was juenched with saturated
aqueous, yg»@g/ SH /00944 21 sodiwum prcarhonate a

with thrée p @t hane. The of garfi cs i
anhydr ous nesi il tered and con entr
starting neterial I'éft)N Thé reSNdue was purified by fIa h chr on®
eluting with 2% to 4%hkethanol in dichloronethane. A cgollorless poam was
obt ai ned (644nmy; 81 %’yi e} d). SMMQ_;/\N aN 4) \ 1 CN C KOH
terf-BuOH 3 NH2 reflyx .6N C dC &C 13 Exanpl el2 2B:
3-Frl-(2, 4-Di chl or o- berf¥yl ) - pi peri df‘?f”ﬁ yl I - (4-di et hyl calbanoy! - pheny|

-am no] - benzami de. 10 Jlo a solution of 13 (644ny) in teyt-butanol (20m)
was added ground potggsi um hydroxide ' (169ng; 2.5eqgiand the reaction was
heated to.reflux for 90 mnutes, then cooled and diluted wth

di chl oro h;

or gani ¢ ugé Pugon PheTIull 12%%‘3@%5@%’5@?‘%&%2&% PEPRAER AR BRIRES
extract e(@H) (2.5 eq.) pad the@essilting mixture is heated to reflux for about two hours. The

mixture was then cooled to room temperature and subjected to a standard work-up procedure
5  and a standard purification. The amount of tert-butanol is not crucial. An amount

corresponding to about 1mI./30 mg is preferred.

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

Example 2: 3-[[1-(2.4-Dichloro-benzyl)-piperidin-4-v1]-(4-diethvlcarbamovyl-phenvl)-amino]-

16 benzamide.
O

O *QQ
/J:::::L\ NaBFKOAch,THF ot //J

81%

Cl
1 | 13
1-(2.4-dichloro-benzyl)-piperidin-4-

benzamide. ‘

15 To a solution of amine 1 (556mg) in dry tetrahydrofuran (15mL) was added 2, 4-
dichlorobenzaldehyde (285mg; 1.1eq). After 15 minutes at room temperature, sodium
triacetoxyborohydride (407.5mg; 1.3eq) was added and stirring was continued at room

temperature under nitrogen. After 23 hours the reaction was quenched with saturated aqueous



15 di chl oronet hane. The conbi ned organics were dried over anhydrous
magnesi um sul fate, filtered and concentrated. The residue was purified by
flash' chwomawegsaphy eluting with 5% nethanol in di chl oPCWSEbZeN®I4 A

col orl ess foam was obtained (610ng; 92%yield; >99% purity). The nateri al
was suspended in ether (12nlL) and enough dichl oronmet hane was added to
obtai n a honogeneous solution. IN HC /ether (1.7nm; - 1.5eq) was added and

after 2 : FS.at suspensi.o concentrated and. th olid.dri under
i gh vacOO R g 0 B Dy PSP A A AR PBnd T RO M, Gt
for synt hgdd SveEXAUAR rhameSAWAIhER, TRRbLadd &hcbead PIlONMIGoR_E8S, WO
02/ 094782 PCT/ SE02/ 00944 ~ 22 Table 1: Analytical data for synthetic

Exanpl esstaffing madRrialNafy). RhdRresidna waSpiliffledBsnizash-chiqreatogtaphy ldfiviith 2%080D)
1.20 (br s, 6H CH3) - 4-yl)-(4-diethyl- 1.67-1.76 &211 2H, CH2) - 2.29 (d,
J=14Hz, 4%anegihsns)m Giskleyonething, Acalorless Bapgvay obtainedigtdme; 81%RGIPRE )
am no] - benzam de 3.46-3.54 (m 6H, NCH2) ; 4.31 (s, 2H, Ar-H) ; 4.38-4.44
(m 1H, NCHAr) : 6.80 (d, J=11.5Hz, 2H. Ar-H) ; 7.21 (d, J=6Hz, 1H, Ar-H
. 7.29 (d, J=8H& 2H, Ar-H) ; 7.49-7.53 (m 6H, AR-H) ; 7.58 (s, 1H Ar-H)
. 7.75 (d, A< k. Ar- N2 3-[[1- (2, 4- Di chlorg- 44 , CR30D) 1.16 (br
i : fpidin-4-yl]- 1.71-1. 74 (m| 28, of®) |} 2.27 (d,
Vhearamyl - 2H, CH2) 3. 40~F ONCHR)

4.42 phenyl)-amno]- 4.44 (m 1H, NCH) ; 4.44 (s, 2H, NCH4Ar) ; enzan de
6.78 (d, J=8Hz, 2H, Ar~H)y ; 7. 19-K@ati-top=m , 1H Ar-H(7 Y. 27 (d? J=8Hz,
2H, Ar-H) : 7.45 (d, J=2Hz, 1H Ar-BY 7.49 (d, J=7Hz, ., 0 Ar-H) ;

7.56 (s, 1H, Ar-H) : 7.%0 (d, J=8.5Hz, 1H Ar-H) - 7.64 05, 1H Ar-H)
7.72 (d /@\)
; Cl . Cl

13 ‘ | Example 2
2B: 3-[[1-(2.4-Dichloro-benzvyl)-piperidin-4-vyl]-(4-diethylcarbamoyl-phenyl)-amino]-

benzamide.
10
To a solution of 13 (644mg) in fert-butanol (201ﬁL) was added ground potassium hydroxide
(169mg; 2.5eq) and the reaction was heated to reflux for 90 minutes, then cooled and diluted
with dichloromefhane. The solution was washed with one portion water and the organic was
separated. The aqueous layer was neutralized with 2N HCI and extracted with two portions
15 dichloromethane. The combined organics were dried over anhydrous magnesium sulfate,
filtered and concentrated. The residue was purified by flash chromatography eluting with 5%
methanol in dichloromethane: A colorless foam was obtained (610mg; 92% yield; >99%
purity). The material was suspended in ether (12mL) and enough dichloromethane was added
to obtain a homogeﬁeous solution. IN HCl/ether (1.7mL; = 1.5eq) was aaded and after 2

20 hours the suspension was concentrated and the solid dried under high vacuum.

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

shown in Table 1 on the following pages.



J=8.5Hz, 1H, Ar-H . 3 C N 3-[(4-D ethyl carbanoyl - (400MHz, DVSO) 1.04 (t,
J=6.5Hz, 6H, CH3) phenyl)-(1-pyridin-4- 1.77-1.80 (m 2H, CH2) ; 2.04 (d,
J=13Hz, wbDreeyB2 pi peridin-4-yl)- 2H, CH2) ; 3.19-3.27 (®RCTOHN2/MNIL) ;

3.38- am no]-benzamde 3.40 (m 2H, NCH2R ; 4.26 (t, J=11Hz, 1H, NCH) ;

4.47 (s, 2H, NCH2Ar) ; 6.64 (d, J=8.5Hz, 2H, Ar-H) ; 7.10 (d, J=7.5Hz, 1H,
Ar-H) ; 7.18 (d, J=8.5Hz, 2H, Ar-H) ; 7.36 (br s, 1H) ; 7.44 (t, J=8.5Hz,
1H, Ar- H)Table/1:48n4l§tical éatbi,fop%nfﬂ)atw Efanifle§d, J=7.5Hz, 1 H Ar- H) ; 7 99 (br

s, 1 0938. I1 ZH b ZO W1 PR == 4—5‘HL

3-{(20 Di ,t; yli.car ba]#myl 4001\/H)zNh81950) 1 04 (t .

phenyl )_ 1_( 4 74 ‘J 711 / ) - J

1H i mi dajol- 4(‘3([§-Bmlw)hn- ;(MélzaﬁD(Q@) )

yl et hyl |- pi E i) G-03050 (br s 15H1 ORI, CIB) 0221 6, oMl

yl]-am nt} - be YamoydpReniyl}or s | 2HHCHNICBRS (t, #=158z,(2b1, N&H.ABH,.

NCH2) ; §.64 . adirlo]-Penzdmhide 7. 13.469.54dm/ 61 heCH,} Ha 3 Ns; o), Ar-ﬁ’) |9

(d, J=8Hf, 2H Ar-H (.3 6 (br s, 1 H ;438444(15 1HJi\fﬂljiAr) ékb( Ar- H)

7.49 (s, |1H); 769775 m 3H) ; 7.97()5_1515 2

PCT/ SE024 00944 23 Table|1 (conti nued): A@b%;a% %gﬁ ?lée ,;:53

Exanples} Ex{ R . Name' NVR data 5/ 3-[(4- g ﬁ; %) :

co3oD) 1]18 (br s, 6H, cHB) : phenyl)-(1lf 3’*’( CeT SN

2.30 (d, }J=18Hz, O / .yl pethyl-piperidin- 4— ; 3.22-3. 30 (

2H, NCH2]——38.33 anminal-henzamide 3 54 ( 6H NCHZ\ 44 BZ (S 2H, NCHPAr)

: ) D\ 3-{[1-(2,4-Dichloro- (400MHz, CD,0D) 1.16 (br s, 6H, CHz) ;
benzyl)-piperidin-4-yl]- | 1.71-1.74 (m, 2H, CH,) ; 2.27 (d, J=14Hz,

Cl ¢l | (4-diethylcarbamoyl- 2H, CH,) ; 3.40-3.58 (m, 8H, NCH,) ; 4.42-
phenyl)-amino]- 4.44 (m, 1H, NCH) ; 4.44 (s, 2H, NCHAr) ;
benzamide 6.78 (d, J=8Hz, 2H, Ar-H) ; 7.19 (d, J=8.5Hz,

1H, Ar-H) ; 7.27 (4, J=8Hz, 2H, Ar-H) ; 7.45
(d, I=THz, 1H, Ar-H) ; 7.49 (d, J=7Hz, 1H,
Ar-H) ; 7.56 (s, 1H, Ar-H) ; 7.60 (d, J=8.5Hz,
1H, Ar-H) ; 7.64 (s, 1H, Ar-H) ; 7 72 (d,
J=8.5Hz, 1H, Ar-H)
3 AN 3-[(4-Diethylcarbamoyl- | (400MHz, DMSO) 1.04 (t, J=6.5Hz, 6H, CHs)
I phenyl)-(1-pyridin4- | ; 1.77-1.80 (m, 2H, CH,) ; 2.04 (d, J=13Hz,
=N | ylmethyl-piperidin-4-yl)- | 2H, CH,) ; 3.19-3.27 (m, 6H, NCH,) ; 3.38- -
| amino]-benzamide 3.40 (m, 2H, NCH,) ; 4.26 (t, J=11Hz, 1H,
| NCH) ; 4.47 (s, 2H, NCH,AY) ; 6.64 (d,
J=8.5Hz, 2H, Ar-H) ; 7.10 (4, J=7.5Hz, 1H,
Ar-H) ; 7.18 (d, J=8.5Hz, 2H, Ar-H) ; 7.36 (br
s, 1H) ; 7.44 (t, J=8.5Hz, 1H, Ar-H) ; 7.49 (s,
1H, Ar-H) ; 7.70 (d, J=7.5Hz, 1H, Ar-H) ;
7.99 (brs, 1H) ; 8.10-8.11 (m, 2H, Ar-H) ;
8.89 (d, J=4.5Hz, 2H, Ar-H)
4 /N 3-{(4-Diethylcarbamoyl- (4OOMHZ, DMSO) 1.04 (t, J=THz, 6H, CH,) ;
Y\/) phenyl)-[1-(1-methyl- 1.71-1.74 (m, 2H, CHy) ; 2.04-2.08 (i, 2H,
. _N 1H-imidazol-2- CH,); 2.46 (s, 3H, CH3) ; 3.26-3.36 (m, 4H,

H.C ylmethyl)-piperidin-4- NCH,) ; 3.53 (br s, 2H, NCH,) ; 3.91 (s, 2H,

yl]-amino }-benzamide NCH,Ar) ; 4.27 (br s, 1H, NCH) ; 4.58 (br s,
2H, NCHy) ; 6.64 (d, J=7.5Hz, 2H, Ar-H) ;
7.11 (d, J=7.5Hz, 1H, Ar-H) ; 7.19 (d, J=8Hz,
2H, Ar-H) ; 7.36 (br s, 1H) ; 7.44 (t, J=8Hz,
1H, Ar-H) ; 7.49 (s, 1H) ; 7.69-7.75 (m, 3H) ;
7.97 (br s, 1H)




4.37-4.41 (m 1H, NCH) ; 6.52 (d, J=3Hz, 1H, Ar-H) ; 6.70-6.71 (m 1H,
Ar-H) ; 6.79-6.81 (m 2H, Ar-H ; 7.20 (d, J=7.5Hz, 1H, Ar-H) ; 7.27-7.29
(m 2H, AwvOHp/09478248-7.52 (m 1H, Ar-H) ; 7.57 (d, J=2Hz PCTHE0?w09%) ; 7.65
(s, 1H, Ax-H); 7.74 (d, J=7Hz, 1 H Ar2H) 6 3-[[I|-(4-Brono-benzyl)-
(400MHz, CD30D) 1.18 (br s, 6H, CH3) ; piperidin-4-yl]-(4- 1.66-1.75 (m
2H, CH2) ; 2.28 (d, J=14Hz, Br diethylcarbanoyl- 2H, CH2) ; 3.23-3.29 (m
2H, NCH2Table 3- (%tﬁ'ﬁ@dbﬂ/%h&l@ﬂbﬂ%ta 18r s%%tﬂeﬁb E@lalmpN@HZ) ; 4.28 (s, 2H, NCHZAr)

: benz ger 4. 373 ‘}46\!; J_ &\5 7‘\5Hz Zt-lcrAJ_H) WRA‘i I-\lTl) /. 1
r_

(d, J=9Hz,, IH, “Ar=Hy :.'7 :
J=7.5Hz, % Ar\k?/j( 7. 733[((‘@1et131>&qarw,‘/1- 1|HA40QYH) s OB { 1(14&@ sﬁHyCHér,banoyl

oH Ar-Hht g 2 Ea

(400MHz, o0D) 1 18/ br| ghen@H1-f@H)2-; ~ | 1.phéAs (d-THL CHY- 20| I=13H71 (f,

J=12Hz, PH-,| CH2)Ox~22. 26| {ithethyiplridin-4-@)3| DErCHL) ) 3.p-pev (wli2nk, HCW,] -3.2H, [CH2) -

, 2.35 (s, 3H CH3) ; 3.[22niBo)bkndafRide ami nO}Sb@ﬂZiﬂWNdlﬁz)Shﬂﬂg@ﬂﬁ)NCH%A@‘l S,
5

2H, NCHAAr) || '4.38 4.40 {m IH, NCH) ; 6. 7@33{@41%8&5!:}@1{ 2dA|_f, i, in
7.21-7.37 (m 7H, Ar-H) | 7.49-7.53 (m i%{ H,

Ar-H : [7.77 (d. J=9.5Hz, 1H Ar-H) 8 3-| @a '%jgjg :

CD3CD) 4. 18 ((br s, 6H, QH3) ; Q phenyl)- 1'718 é& Hj m’ 2H,
cH2) ; A 31|(d, J=14Hz, | nethyl -piperidin}4 <nz» (m, B (I
oH, NcH®) ; [3.47 amino]lbenzanide (br s, 1“21312516JI 'H)Jlfélﬂfz D
NCH2) ; .19 (s, 2H, NCH2Ar) ; 4.35-4.43 (Hb AriH% KK HI@ZSH A J=2He

1H, Ar-H_: 6. 79-
[

6 3-[[1-(4-Bromo-benzyl)- | (400MHz, CD;0D) 1.18 (br s, 6H, CHs) ;
piperidin-4-yl]-(4- 1.66-1.75 (m, 2H, CH,) ; 2.28 (d, J=14Hz,
Br

diethylcarbamoyl- 2H, CH,) ; 3.23-3.29 (m, 2H, NCH,) ; 3.33-
phenyl)-amino]- 3.52 (m, 6H, NCH,) ; 4.28 (s, 2H, NCH,Ar) ;

benzamide 4.37-4.43 (m, 1H, NCH) ; 6.79 (d, J=8.5Hz,

, 2H, Ar-H) ; 7.21 (d, J=9Hz, 1H, Ar-H) ; 7.29
(d, 1=7.5Hz, 2H, Ar-H) ; 7.41 (d, J=7.5Hz,
2H, Ar-H) ; 7.48-7.52 (m, 1H, Ar-H) ; 7.57 (s,
1H, Ar-H) ; 7.64 (d, J=7.5Hz, 2H, Ar-H) ;
7.75 (d, J=7.5Hz, 1H, Ar-H)

3-{(4-Diethylcarbamoyl- | (400MHz, CD;0D) 1.18 (br s, 6H, CH,) ;
phenyl)-[1-(4-methyl- 1.71 (q, J=12Hz, 2H, CH,) ; 2.26 (d, J=13Hz,
CH, | benzyl)-piperidin-4-yl]- | 2H, CHy) ; 2.35 (s, 3H, CHj3) ; 3.22-3.51 (m,
amino}-benzamide 8H, NCH,) ; 4.24 (s, 2H, NCH,Ar) ; 4.38-
4.40 (m, 1H, NCH) ; 6.79 (d, J=8.5Hz, 2H,
Ar-H) ; 7.21-7.37 (m, 7H, Ar-H) ; 7.49-7.53
(m, 1H, Ar-H) ; 7.58 (br s, 1H, Ar-H) ; 7.77
(d, J=9.5Hz, 1H, Ar-H)

8 \C 3-[(4-Diethylcarbamoyl- | (400MHz, CD;0D) 1.18 (br s, 6H, CHa) ;

' O | phenyl)-(1-furan-3-yl- 1.63-1.74 (m, 2H, CH,) ; 2.31 (d, J=14Hz,

== methyl-piperidin-4-yl)- 2H, CH,) ; 3.18-3.24 (m, 2H, NCH,) ; 3.47

amino}-benzamide (br s, 4H, NCH,) ; 3.56 (d, J=12Hz, 2H,
NCH,) ; 4.19 (s, 2H, NCH,Ar) ; 4.35-4.43 (m,
1H, NCH) ; 6.57 (d, J=2Hz, 1H, Ar-H) ; 6.79-
6.81 (m, 2H, Ar-H) ; 7.20-7.22 (m, 1H, Ar-H)
; 7.29 (d, J=9Hz, 2H, Ar-H) ; 7.51 (t,
J=8.5Hz, 1H, Ar-H) ; 7.58-7.62 (m, 2H, Ar-
H); 7.74-7.76 (m, 2H, Ar-H) '




6.81 (m 2H,
J=8. 5Hz,

7.51 (t,

Ar-H)

1H, Ar-H ;

7.20-7.22 (m 1H, Ar-H ;
7.58-7.62 (m 2H, Ar-

7.29 (d, J=9Hz,
H ; 7.74-7.76 (m

Ar-H) WO wWo/0eedin82 PCT/ SE02/ 00944 24 Table 1 (continued) PCArsEby0G9¢al
for synthetic Exanples.

Ex. Rl Nane,,

2H, Ar-H)

2H,

dat a
NBR data 9 3-[(4-Di et hyl car banoyl -

(400MHz, CD3CD) 1.19 (br s, 6H CH3) ; S phenyl)-(1-thiophen-3- 1.64-1.74
(m 2H CH) ; 2.30 (d, J=14Hz, ylnethyl-piperidin-4-yl)- 2H CH2) ; 3.23
(t, Jlﬁm%ma olNaid): Andlyf %ﬁ@%&ﬁw&m's,4H NCH2) ; 3.53 (d,
J=12Hz, [T RCHE =S ~—NerH——%. 79
(d, J g _H, Ahﬂﬁ . rYeeded - g=8. 51z, " | 2H
Ar-H) ;407 B3 L, 1 LAy L 758 (m oW A L. 7 57 (g
J=2Hz, Hf) Ar - ) A7 733'([G-D1§fﬂi8105b&m0}'1H (48PMHg, GD;OD)\1. 19 (br s, 6H, CHs) ;
3-[ (4- Dj hyl c;@l - | PHAOIh@BICD)  [L1.67-1(781(ms2H,GH],) CHIY) (d; J=14Hz,
phenyl ) { (1- pyri dite=Z- y| { ylineB&-pip&dif-tayl)2 -L?HGHZ;)) 3.22 (t3%=16Hz, 205 N8Hy),; 3.4
met hyl - pi pefidin-4-yl) - | &hino amide3- 43- B tﬁ@zﬁﬂNdﬁ$,§®3ﬂQJauﬁ&Qﬁ
am no] - penzam de (br s, |2H, NCH2) ; 4.48| {b¥ s, 2 H2 4. 5 6-4/ g( 2H,
NCHRAr) [ 6]81-6.83 (m [2H Ar-H) ; 7.254 ;g; AT o AL W’;?
(m 1H | ArlH) 5 7.62-7[63 (m 2H Ar-H)| 2 715@‘ :
7.78-7.80 (m 1H, Ar-H)|; 8.07-8.11 (m ﬁH,
Ar-H) 1} 3-1(4-Diethyl chrbanoyl - (400MH ﬁ%ﬁ@ 1§Aﬁi y | N
phenyl )}[1-({3H 1.80 (q| J=12Hz, 2H, CH2 -H) 3 294 (65 1=2Hz, 1H, Ar-
‘ H) ; 7.75 (4, J=8.5Hz, 1H, Ar-H)
10 AN 3-[(4-Diethylcarbamoyl- | (400MHz, CD;0D) 1.17 (br s, 6H, CHa3) ;
| phenyl)-(1-pyridin-2-yl- | 1.84-1.86 (m, 2H, CH,) ; 2.31 (d, J=13Hz,
N .~ | methyl-piperidin-4-yl)- | 2H, CH,); 3.43-3.60 (m, 6H, NCH,) ; 3.63
amino]-benzamide (brs, 2H, NCH,) ; 4.48 (br s, 1H, NCH) ; 4.55
(s, 2H, NCH,AT) ; 6.81-6.83 (m, 2H, Ar-H) ;
7.25-7.32 (m, 3H, Ar-H) ; 7.52-7.57 (m, 1H,
Ar-H) ; 7.62-7.63 (m, 2H, Ar-H) ; 7.70-7.72
(m, 1H, Ar-H) ; 7.78-7.80 (m, 1H, Ar-H) ;
8.07-8.11 (m, 1H, Ar-H) ; 8.72-8.73 (m, 1H,
Ar-H)
11 = 3-{(4-Diethylcarbamoyl- ‘(400MHz, CD5;0D) 1.17 (brs, 6H, CH) ;
N | phenyl)-[1-(3H- 1.80 (g, J=12Hz, 2H, CH,) ; 2.30 (d, J=14Hz,
HN—7 imidazol-4-ylmethyl)- | 2H, CH,) ; 3.31-3.48 (m, 6H, NCH,) ; 3.60 (d,
piperidin-4-yl]-amino}- | J=11Hz, 2H, NCH,) ; 4.40-4.46 (m, 1H,
benzamide NCH) ; 4.52 (s, 2H, NCH,AT) ; 6.80 (d,
J=8.5Hz, 2H, Ar-H) ; 7.21 (d, J=7.5Hz, 1H,
Ar-H) ; 7.28 (d, J=9.5Hz, 2H, Ar-H) ; 7.50 (t,
J=8.5Hz, 1H, Ar-H) ; 7.57 (s, 1H, Ar-H) ;
7.74 (d, J=7.5Hz, 1H, Ar-H) ; 7.87 (s, 1H, Ar-
H); 9.07 (s, 1H, Ar-H)
12 YN 3-[(4-Diethylcarbamoyl- | (400MHz, CD;0D) 1.19 (brs, 6H, CH,) ;
\/> phenyl)-(1-thiazol-2-yl- | 1.76 (q, J=12Hz, 2H, CH,) ; 2.30 (d, J=14Hz,
S methyl-piperidin-4-yl)- | 2H, CH,) ; 3.36-3.49 (m, 6H, NCH,) ; 3.70 (d,
amino]-benzamide J=12Hz, 2H, NCH,) ; 4.40-4.48 (m, 1H,
NCH) ; 4.72 (s, 2H, NCH,AT) ; 6.80 (d,
J=8.5Hz, 2H, Ar-H) ; 7.24 (d, J=8.5Hz, 1H,
Ar-H) ; 7.28-7.31 (m, 2H, Ar-H) ; 7.52 (1,
J=8.5Hz, 1H, Ar-H) ; 7.59 (s, 1H, Ar-H) ;
7.76-7.78 (m, 2H, Ar-H) ; 7.93 (d, J=4Hz, 1H,
Ar-H)




H N i nidazol -4-yl methyl)- 2H, CH2) ; 3.31-3.48 (m 6H, NCH2) ; 3.60 (d,

pi peridin-4-yl]-amno}- J=11Hz, 2H, NCH2) ; 4.40-4.46 (m 1H, benzam de
NCH) : 4.%D 0094784, NCH2Ar) ; 6.80 (d, J=8.5Hz, 2H, Ar- H) PCTRERL00VEY
J=7.5Hz, IH, Ar-H). ; 7.28 (d, J=9.5Hz,,2H, Ar-H) ; 7.50 (t, J=8.5Hz, 1H,
Ar-H ; 7.57 (s, 1H Ar-H) ; 7.74 (d, J=7.5Hz, 1H, Ar-H) ; 7.87 (s, 1H,
Ar- H ; 9.07 (s, 1H, Ar-H) 12 N 3-[(4-Di et hyl car banoyl - (400VHz, CD3CD)

. - , J= CH2
;1 ;?ng{fga%lg?ﬁm‘%mé nf?fg%a ons,yni:heﬁc‘lﬁeca 14?,\(9 QJQiZEZAQZJHm H?
NCH2) 31‘3X7c (d,” Rhnino]|-berizaMeagee J=12H7, - 2H, - NCHz)NMRd:a@M 48" (m - 1H
NCH) ; 2108 2H, . NCHAH 6.80" (d."*J—8 SHz, 2H. Ar:H) - 7.24 (d.

J=8. 5Hz, %g 7. %K?D&lh}(ldﬁfbaﬁidyl- r 460MHz, Z:]ﬁ@Dﬁth(arsBﬁﬁHZHng
Ar-H 9 (s, Iﬁ r- enyl) tﬁl@pﬂen r@632H74(%E'ZH)CH 29_@ @ g=145AH2,] 1H,
Ar-H WP 02//0947 /'S étgg ;ﬁbl }fz o4 pye ﬁqa}b{gﬁz)cghldata
for syntjheti|lc Exanpl es. Clll?j 56 <12Hz, 2H,

3-[ (4- Dijet hyil car banoyl - CD) 1. sz

phenyl ) -|( 1- t|hi ophen- 2- 1.63 1.74 (m 2H, éﬁi{;& é Gl 453

yl methyl|- pi deri din-4-yD)|- 2H cH2) ; 3. 29 4 CﬂzMHﬁ éfiiﬂ‘?\iéﬁ@)m AgH)y

am no] - Henzami de (br s, |[4H, NCH2) ; 3.56 (7d117}¥3l(2111ﬂéH 2pH) s NEBZR1 (mAIB5-14. 42
(m 1H, INCH)| ; 4.53 (s, | 2H, NCH2Ar) ; 6.|7/8-K);7.25=03 5z 3H2M-H)\ 7.49-7.51
7.11-7.43 (M 1H, Ar-H) || 7.18-7.21 (m IHm, 1H, Ar-H) ; 7.57 (¢, J=2Hz, 1H, Ar-H) ;

7.61 (d, J=6.5Hz, 1H, Ar-H) ; 7.74 (d,
J=8.5Hz, 1H, Ar-H)

14 ‘ 3-[(4-Diethylcarbamoyl- .

(400MHz, CD;0D) 1.17 (br s, 6H, CH;) ;

I o phenyl)-(1-pyridin-3-yl- | 1.79-1.88 (m, 2H, CH,) ; 2.29 (d, J=14Hz,
~ methyl-piperidin4-yl)- | 2H, CH,) ; 3.38-3.49 (m, 6H, NCH,) ; 3.62 (d,
N amino |-benzamide J=12Hz, 2H, NCH,) ; 4.41-4.49 (m, 1H,
NCH) ; 4.62 (s, 2H, NCH,Ar) ; 6.80 (d,
J=8.5Hz, 2H, Ar-H) ; 7.21 (d, J=8.5Hz, 1H,
Ar-H) ; 7.28 (d, J=8.5Hz, 2H, Ar-H) ; 7.49 (1,
J=8Hz, 1H, Ar-H) ; 7.57 (s, 1H, Ar-H) ; 7.73
(d, J=7.5Hz, 1H, Ar-H) ; 8.17-8.20 (m, 1H,
Ar-H) ; 8.84 (d, J=8.5Hz, 1H, Ar-H) ; 8.98 (d,
J=5.5Hz, 1H, Ar-H) ; 9.17 (s, 1H, Ar-H)
15 \@\ 3-[[1-(4-Chloro-benzyl)- | (400MHz, CD;0OD) 1.17 (brs, 6H, CH;) ;
piperidin-4-y1]-(4- 1.63-1.74 (m, 2H, CH,) ; 2.27 (d, I=14Hz,

Cl diethylcarbamoyl- 2H, CH,) ; 3.24 (t, J=10Hz, 2H, NCH,) ; 3.30-
phenyl)-amino]- 3.52 (m, 6H, NCHy) ; 4.28 (s, 2H, NCH,Ar) ;
benzamide 4.35-4.43 (m, 1H, NCH) ; 6.78 (d, J=9.5Hz,

2H, Ar-H) ; 7.19-7.21 (m, 1H, Ar-H) ; 7.26-
7.29 (m, 2H, Ar-H) ; 7.45-7.51 (m, 5H, Ar-H)
; 7.57(d, J=2Hz, 1H, Ar-H) ; 7.74 (d,
J=8.5Hz, 1H, Ar-H)

16 YN 3-{(4-Diethylcarbamoyl- | (400MHz, CD;0D) 1.17 (brs, 6H, CH;) ;
J phenyl)-[1-(1H- 1.80-1.91 (m, 2H, CH,) ; 2.31 (d, J=14Hz,
HN imidazol-2-ylmethyl)- 2H, CH,) ; 3.42-3.48 (m, 6H, NCH,) ; 3.64 (d,
piperidin-4-yl]-amino}- [ J=12Hz, 2H, NCH,) ; 4.42-4.48 (m, 1H,
benzamide NCH) ; 4.73 (s, 2H, NCH,Ar) ; 6.81 (d,

J=8.5Hz, 2H, Ar-H) ; 7.21 (d, J=9.5Hz, 1H,
Ar-H) ; 7.29 (d, 1=8.5Hz, 2H, Ar-H) ; 7.48-
7.52 (m, 1H, Ar-H) ; 7.57 (s, 1H, Ar-H) ;
7.73-7.74 (m, 3H , Ar-H)




Ar-H) ; 7.25-7.31 (m 3H, Ar-H) ; 7.47-7.51 (m 1H, Ar-H ; 7.57 (t,
J=2Hz, 1H, Ar-H) ; 7.61 (d, J=6.5Hz, 1H Ar-H) ; 7.74 (d, J=8.5Hz, 1H,
Ar-H) 14 8o[oea9BEt hyl car banoyl - (400MHz, CD30D) 1.17 (br PST/SEBY/00@IHZ) ;
phenyl)-(1-pyridin-3-yl- 1.79-1.88 (m 2K, CH2) ; 2.29 (d, J=14Hz,

met hyl - pi peridin-4-yl)- 2H, CH2) ; 3.38-3.49 (m 6H NCH2) ; 3.62 (d, N

am no] - benzam de J=12Hz, 2H, NCH2) ; 4.41-4.49 (m 1H, NCH) ; 4.62 (s, 2H
NCH2AT ) ;Ta§1e81 cﬁﬂblnueaf%ﬁ icalddta i%rr‘,sH)theuJE)?aﬁlp(léé J=8.5Hz, 1H ~Ar-H

728 (d,‘ o D) . d - »yo- 4
Ar-H) |73 (A RY=7 i, 1k A T 8l17-8020 (m MR A by s B4l (g
J:8.5HZ,=£H,==‘A? g ad (d . J-5 Gk AERWY. E) . Q 17 L 1¥AJ’=IE‘I)=15 \

3-[[1- (4- £l oI) 3 UHDiAcatBBOY) | (400WHz EDsOD) M,17 (3) 6H, CH) ;

pi peri dijn-"44yl ] 1. 63 pherft)-[{ 1¢3-mBiHoxyCH2 )1.60-12712, 0H, CHF 1 2B (d, Bi14Hz,

di et hyl dar banoy ™" 2FOMEHBEnzyl) Piptddiats-yiP =1 @XiCHgHS 1MGH2)(m; 213, 1\?@-12) 3.30-

phenyl) qam mo] - 3.52 (M| afhho} Nedhide 4. 28 3(53 (mZél NN%?%)@ 3R de

4.35-4.43 (m 1H, NCH) ;| 6.78 (d, J=9. 5H4,42§I(_1] 2A0 294 (7411

Ar-H) :|7.26- 7.29 (m 2H Ar-H ; 7.45-7 )6@7 . ( NS 6#
& 7. 1H, Ar-H) ;

J=2Hz, IH, Ar-H) ; 7.74|(d, J=8.5Hz, 1H r}Fq)'
phenyl ) d[1-(1H 1.80°1.91 (m 2H CH2) ;'5?@17 . b : 73638 o, 2,

__L

3-{(4- Dijet hyl car banoyl - |(400MHz, CD3CD)

i ni dazoll-2- Yl methyl)- 2, CHR) : 3. 42- 3. 4drhy 7647 NGRR)H, Ar§1)615éc756
pi peridijn- 44yl ]-am no}- [J=12Hz, 2H, NCH2 (lfn IZHAZHD 433 (dnJ=28z, IHeAzH)i fle
NCH) ; 4.73|(s, 2H, NCH2Ar) ; 6.81 (d, J=8.5Hz, 2H, Ax-H ; 7.21 (d,

benzyl)-piperidin-4-yl]- | 2H, CH;) ; 3.23 (t, J=13Hz, 2H, NCH,) ; 3.41-
amino}-benzamide 3.52 (m, 6H, NCH,) ; 4.27 (s, 2H, NCH,Ar) ;
' 4.35-4.41 (m, 1H, NCH) ; 6.76-6.79 (m, 2H,
Ar-H) ; 7.17-7.22 (m, 3H, Ar-H) ; 7.25-7.28"
(m, 2H, Ar-H) ; 7.47-7.52 (m, 3H, Ar-H) ;
7.55-7.57 (m, 1H, Ar-H) ; 7.73 (d, J=7.5Hz,
1H, Ar-H)
19 _= 3-{(4-Diethylcarbamoyl- | (400MHz, CD;0D) 1.20 (brs, 6H, CH3) ;
\Q phenyl)-{1-(1H-pyrrol-2- | 1.63-1.73 (m, 2H, CH2) ; 2.29 (d, J=13Hz,
: HN ylmethyl)-piperidin-4- 2H, CH2) ; 3.18 (t J=13Hz, 2H, NCH2) ;
yl]-amino}-benzamide 3.34-3.51 (m, 6H, NCH2) ; 4.25 (s, 2H,
- | NCH2Ar) ; 4.34-4.40 (m, 1H, NCH) ; 6.15-
6.17 (m, 1H, Ar-H) ; 6.32-6.33 (m, 1H, Ar-H)
; 6.79 (d, J=8.5Hz, 2H, Ar-H) ; 6.82-6.89 (m,
1H, Ar-H) ; 7.20 (dd, J=1, 2Hz, 1H, Ar-H) ;
7.29 (d, J=9Hz, 2H, Ar-H) ; 7.51 (t, JI=8Hz,
| 1H, Ar-H) ; 7.55-7.60 (m, 1H, Ar-H).; 7.74-
7.76 (m, 1H, Ar-H) ; 10.64 (br s, 1H)

20 = 3-{(4-Diethylcarbamoyl- | (400MHz, CD;0D) 1.20 (brs, 6H, CH3) ;
)

J=9. 5Hz, 1ZISH, 3-{(4-Diethylcarbamoyl- | (400MHz, CD;0D) 1.16 (brs, 6H, CH;) ;
\©\ phenyl)-[1-(4-fluoro- 1.62-1.68 (m, 2H, CHy) ; 2.28 (d, J=14Hz,
F

phenyl)-[1-(1-methyl- 1.67-1.72 (m, 2H, CH2) ; 2.31 (d, J=13Hz,
lH-pyrrol-2-ylmethyl)- 2H, CH2) ; 3.24 (t, J=13Hz, 2H, NCH2) ;
H,C piperidin-4-ylJ-amino}- | 3.35-3.57 (m, 6H, NCH2) ; 3.68 (s, 3H, CH3)
benzamide ;4.32 (s, 2H, NCH2Ar) ; 4.34-4.42 (m, 1H,
NCH) ; 6.10-6.13 (m, 1H, Ar-H) ; 6.33-6.34
(m, 1H, Ar-H) ; 6.79-6.83 (m, 3H, Ar-H) ;
7.20-7.23 (m, 1H, Ar-H) ; 7.29 (d, J=9Hz, 2H,
Ar-H); 7.51 (t, J=8Hz, 1H, Ar-H) ; 7.57-7.60
(m, 1H, Ar-H) ; 7.75 (dd, J=1, 8Hz, 1H, Ar-
H).




Ar-H) ; 7.29 (d, J=8.5Hz, 2H, Ar-H) ; 7.48- 7.52 (m 1H, Ar-H) ; 7.57 (s,
1H, Ar-H) ; 7.73-7.74 (m 3H, Ax-H) WD 02/094782 PCT/ SE02/ 00944 26 Table
1 (conti medproossnl yti cal data for synthetic Exanpl es. ExPCRISENMaom4NVR
data, 17 3-{(4-Di et hyl carbanoyl -* (400M4z, CD30D) 1.17 (br s, 6H, CH3) ;
phenyl)-[Il-(4-methoxy- 1.60-1.71 (m 2H, CH2) ; 2.27 (d, J=14Hz, Ow
benzyl)-piperidin-4-yl]- 2H CH2) ; 3.17-3.23 (m 2H, NCH2) ; 3.30

am no} - bmgﬁmcgﬁtm’.ﬁ;éémgdgﬁ&ﬂgi NCHZ) ; 3.79 (s, 3H OCH3) ; 4.20 (s, 2H
NCH2Ar) i 4.34-4.40 (m TH _ NCH) ; 6.76-6.79 (m 2H Ar-H) ; 6.97-7.00
(m 2H Ar-H) 7. 18 7 20 (m 1H Ar-H) ; 7.25-7.28 (m 2H Ar-H) ;
736738(m2 . 7.47-7.5.1 (m 1H, Ar- ; 55-7.56 (m 1H,
Ar-H) ; 7Ahpzopel Coglzp?m@lqzaccmirngm Ihﬁr)prmngm{vemqa =V %chmwﬁmd orafly00MHz )
CD30D) 1. or 9 2H, CH2
. 2. 223 (4§ ‘}bqh‘&%@ int} e%z_fsﬂ)h)’ Sﬁbggﬁ% %11y OE/"IMIY’ 6?3%‘)‘/ m%§ 0‘(9(“&3:13&,

ﬁCH:HZ A[\f%ﬂ }ntrajfl?oréélall)g 'iﬂti(‘h%nmf@@n éﬁﬁﬂhﬂﬁy?lnégthééﬁllg Qﬂaaé\é%%venru‘_f'clz}bﬁe?r%% aéldlbgr!"? s

(m 3H, Awedtjon;intd.tASjomte8' (m 2H, Ar-H) ; 7.47-7.52 (m 3H, Ar-H ;
7.55-7.57 (m 1'H A-H ; 7.73 (d, J=7.5Hz, 1 H Ar-H 19
3-{(4-Di ethyl carbanoyl - (400MHz, CD30D) 1. 20 (br s, 6H, CH3) ;

R e S S

yl ]-am no}-benzam de 3.34-3.51 (m 6H, NCH2) ; 4.25 (s, 2H,

10 The dosage will depend on the route of administration, the severity of the dlsease, 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.

15 For preparing pharmaceutical compositions from the compounds of this invention, inert,
pharmaceutlcally acceptable carriers can be either solid or liquid. Solid form preparat1ons .

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

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

be an encapsulating material.

In powders, the carrier is a finely divided solid which is in a mixture with the finely divided
active.component. In tablets, the active component is mixed with the carrier having the
25 necessary binding properties in suitable proportions and compacted in the shape and size

desired.

For preparing suppository compositions, a low-melting wax such as a mixture of fatty acid
glycerides and cocoa butter is first melted and the active ingredient is dispersed therein by, for
30 example, stirring. The molten homogeneous mixture is then poured into convenient sized -

molds and allowed to cool and solidify.



NCH2Ar) ; 4.34-4.40 (m 1H, NCH) ; 6.15- 6.17 (m 1H, Ar-H ; 6.32-6.33 (m
1H, Ar-H) 6.79 (d, J=8.5Hz, 2H, Ar-H) ; 6.82-6.89 (m. 1H Ar-H) ; 7.20
(dd, J=1,wPHz/09@By Ar-H) ; 7.29 (d, J=9Hz, 2H, Ar-H) ; 7PBT/SED2/003+8Hz,

1H, Ar-H) ; 7.55-7.60 (m 1H, Ar-H).; 72&4- 7.76 (m 1H, Ar-H) ; 10.64 (br
s, 1H) 20 / 3-{(4-Diethyl carbanoyl - (400MHz, CD30D) 1.20 (br s, 6H, CH3) ;
phenyl)-[1-(1-nmethyl- 1.67-1.72 (m 2H, CH2) ; 2.31 (d, J=13Hz, N/

i in n ; 2doar
é:ﬁ)g?’l &rﬁﬁzﬁié’%qﬁig%@)n%%rpa%ﬁs S:H?a}bo 61% #fh ésmrr] %%%Bt%glaclt\!gé' s)u1ga CEg@

benzam déextrid. s&i’c}( Sl;agﬂddntﬁ\lﬁtdﬂﬁﬂ }celIulébeSdeﬁnﬂZar(Dm{ytﬁéﬂhyl MMTidbse, aBodn@tild ( m
1H, Ar-H) ; 6.33-6.34 (m _ 1H, Ar-H) ; 6.79-6.83 (m 3H, Ar-H ; -7.20-7.23
(m 1H, waxwpcoam%a(néth@hlgw, 2H, Ar-H ; 7.51 (t, J=8Hz, 1H, Ar-H)
7.57-7.60 (m | H Ar-H ; 7.75 (dd, J=1, 8Hz, 1H, Ar- H. WD 02/094782
PCT/ SE02/ 00944 27 Pharnaceutical conpositions The novel conmpounds

accor gdi nGaitsQndifige, BLESR Mot 1iAUEMNE, BHarHB)feutﬁgl'H/ M3 ﬁﬁﬁ@a @lxhaﬁples pybl i ngual ly,

intranuscul arly, "subcut aneousl y, “topical l'y,” i nt anasa

i nt r aper pliaomeedukiyally eﬁ:cepthblatsdﬂtsr\alduﬁItlieyscopmcbfthu@fﬁsemhmenapm ihehaiel ycetate,

I ntrathecally, ntracerebroventn cularly and by injection into the joints.
A pr ef er?e@aer#eéaltf@laéff bgpgpate, BicARONEe: thwhr@mden%lm@ra@afgreycmsylate

B L DR N A —
G e sy B e, e
for & palmdrehrbmide, ppdroelloride, hydroxynaphthoate, isethionate, lactate, lactobionate, malate,
maleate, mandelatg, mesylate, methylbromide, methylnitrate, methylsulfate, mucate, |
riapsylate, nitrate, pamoate (embonate), pantothenate, phosphate/diphosphate,
polygalacturonate, salicylate, stearate, subacetate, succinate, sulfate, tannate, tartrate, teoclate,
triethiodide, and benzathine.
15
Examples of pharmaceutically unacceptable salts within the scope of the present invention
include: hydroiodide, perchlorate, tetrafluoroborate. Pharmaceutically unacceptable salts
could be of use because of their advantageous physical and/or chemical properties, such as
crystallinity.
20

Preferred pharmaceutically acceptable salts are hydrochlorides, sulfates and bitartrates.

The hydrochloride and sulfate salts are particularly preferred.

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

Similarly, cachets are included.

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

30  administration.



15 For preparing pharmaceutical conpositions fromthe conpounds of this
invention, inert, pharmaceutically acceptable carriers can be either solid
or |iqui dwoSelydst orm preparations include powders, tabl eC3SEdi/@per sible
granul es, capsules, cachets, and supposizories. A solid carrier can be one
or nore substances which may also act as diluents, flavoring agents, 20
sol ubil'i zers, lubricants, suspending agents, binders, or tablet

di si nt egn a4difdGoRB&Msitiohs fRM ls%%tioﬁ? s eﬁflﬁlgs?aﬁl hRHIBE BB ater'
powders, the carrier is a finely divided~ soll Ich s namxture wth
the fi neiwatatiprogiéehe gydol valutiesrgfahesttive combaiide tnsay Heliferdivhbd s SOSRADENGS | S
mxed with the carrier having the 25 necessary binding properties in

sui t-abl e ligrdgaPRATdings s¥ithbioiep aetcateral ndmindstetiapeLignid @nmsﬁms caveadso eor f
Party acrarBrotin RbioRaRBetns o5t fiene 2R whiae 1 od and the active

i ngredie L i I sl I S AL T en
omDgeneoUE S Tl R o Al ion < be BrpEreA TR disoB g ok A A B e
to cool anwasohidladding sM3aBIR/cOMAAAS RCHISTAMN B0z adithiléEngafchisqks are
magnesi um car bonate, nmagnesi um stearate, talc, |actose, sugar, pectin,

dext ri n, 98¥EsAcAqUOUS SHSPERIONS fﬁé?lﬁi/}lsed‘ﬁrllbe nensle byfmmmgptﬁc ﬁ@glysrdexlmtm a_xcuvcle |
cel lul os i wax.. cocoa butter, and the |ike. 5 Salts .include,
but ar e sopBptelY iR b Ot 8RR o Sl Sel o Ghond el Bangy
phar mac e yetisakoblyil el QRliaR k&b thsthyi defdst, REd 38RPSusBEndilg an@SERWn tH YNt i on
i nclude: acetate, benzenesul fonate, benzoate, bi carbonate, bitartrate,

br omitele, pbarimecenncalcfotratletiocatsy| at e, carbonate, chloride, citrate,

di hydrochl oride, edetate, edisylate, estolate, esylate, fumarate,

gl ucaptate, gluconate, glutamate, glycollylarsanilate, hexylresorcinate,

hydr abam 1.dg, . Ll de n e,

i set hi ogﬁfmﬁgé@aﬁgﬁﬁ%@lgﬁi%ﬁ? Eelggﬁga]?éé gl?lt dgnségéegq%' ﬂ%%%é}?a ’eﬂ,n € nmesyl at e,
et hy| br oomplesitioteis disiddd infh nit dRENYBahinglaBprofHs@ig@antitRERE Metichve Ni LT at e,
panoat e (enbonate), pantothenate, phosphate/ di phosphate, :

pol ygal aeempensat d he gaitidesAga ferm eanche apaskagadipaeraration, thepackagatcentaminyf at e,
i i odi d benzat hine, 15 : i

tan nel‘;[ € %sgrré%erqautafelﬁtiets%(%%}lleagrgparatgorﬂs? orr] Iega(.jr}lp %,’ pa%ﬂetec? ta%lzets, 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.

BIOLOGICAL EVALUATION

20

In vitro model

Cell culture

25 A. Human 2938 cells expressing cloned human p, 8, and « receptors and neomycin resistance
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.

B. Mouse and rat brains were weighed and rinsed in ice-cold PBS (containing 2.5mM
EDTA, pH 7.4). The brains were homogenized with a polytron for 15 sec (mouse) or 30
30 sec (rat) in ice-cold lysis buffer (50mM Tris, pH 7.0, 2.5mM EDTA, with



Exanpl es of pharmaceutically unacceptable salts within the scope of the
present invention include: hydroiodide, perchlorate, tetrafl uoroborate.
Phar macewbDdalop4rsuinaccept abl e salts coul d be of use becawmsa/seh2/edoed r
advant ageous physical and/or chem cal pragperties, such as crystallinity.
20 Preferred pharmaceutically acceptable salts are hydrochlorides, sulfates
and bitartrates. The hydrochloride and sulfate salts are particularly
preferred. Jheviss idd l8ed gﬂgﬁql ' Woley .1 on of
the active gonggﬁi%?gﬁgﬁﬁﬁ%%hgﬁggg?apgting g%?ﬁ?lan as(gggéﬁﬁgggkgﬁ%viding
a capsul e i PMB0Oethahélp acti ve conponent (with or without other carriers)
is surrounded by a carrier which is thus in association with it.

Simlarly, cachets are included. Tablets, powders, cachets, and capsul es

can be u gi solid gosage forms suitable for oral 30 adm nistration. WO

02/09478 _ 29 Liquid fromconpositions include solutions,

Suspersi @ils waRdlp &I RSuspRn@Ed [E1y¥R b8 050 MRS gmp(y, |2?§‘ﬁﬂ\?k3l'ﬁ?l, ith

solutions of the active conmpounds nay be nentioned as an ‘exanple o VYI qui d

pr epar at iPOASEF sddedghdt priboto ysatetl ensl fradni M1 M statk @rethanolpinduledetpasict f@ns

can al so _be ,f@éﬁglated,in solution in gﬁyeous pol yet hyl ene gl ycaol '

sol ut i on.1°8niRgthed femegmized grith 2 pRLyB PR foradrfeni hersysnenpion aas spiitd 98P2d by

di ssol vi I i ter and .addi suitable co ants,
(Pablier 36 bl 3 FRTHRE Sermdhl¥eivetin B8 {8 RS SRl tdeous

flavorin I 7T zers, ning

suspensi @pign 5@5&@%%%@@@@@@@%3@1@@&@ E&thbiged BRI $puieh %6000 bdesk)
active cogl‘ponent in water together with a viscous material such as natural

synt het i o in. Ts peldsts wenstrbsuispeyeslet] it osld Tris dbuffen(S0anMckysi€t, Iyl 7.@)edddul ose,
and ot her_suspendin ents known to the 10 phar eytical fornulation
art. Pr eF%_‘?IhT:é)aV" ﬁlllilﬁ%ﬁ?l]g?eﬂﬁ@é’[ﬁr? EAPSREGHFOL P BHENG g‘?f%eﬁ%éﬂi 5§28 rm  1n
such for o S i . . ) hiad

appropr | 2080 By PO ASLLYTt ind bRk B e A5 1600 RER0l and, .,
be a packageihtp7@itanail ey The beotgiachagatanonsaidt detedbindd 5¢ b @idli fidddwityi es of
the preparations, for exanple, packeted tablets, capsules, and powders in

vial s oraW@{]ﬁe@?SThe unit dosage formcan al so be a capsul e, cachet, or
tablelg itself, or it can ‘ :

Binding assays

Membranes were thawed at 37°C, cooled on ice, passed 3 times through a 25-gauge needle,
and diluted into binding buffer (50 mM Tris, 3 mM MgCl,, 1 mg/ml BSA (Sigma A-7888),

20 pH 7.4, which was stored at 4°C after filtration through a 0.22 m filter, and to which had been
freshly added 5 pg/ml aprotinin, 10 uM bestatin, 10 pM diprotin A, no DTT). Aliquots of
100 pl were added to iced 12x75 mm polypropylene tubes containing 100 pl of the
appropriate radioligand and 100 pl of test compound at various concentrations. Total (TB)
and nonspecific (NS) binding were determined in the absence and presence of 10 pM

25 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 MgClL,) through GF/B filters (Whatman) presoaked
for at Jeast 2h in 0.1% polyethyleneimine. The radioactivify (dpm) retained on the filters was
measured with a beta counter after soaking the filters for at least 12h in minivials containing

30 6-7 ml scintillation fluid. If the assay is set up in 96-place deep well plates, the filtration is

over 96-place PEI-soaked unifilters, which were washed with 3 x 1 ml wash buffer, and dried



be the appropriate nunber of any of these packaged forns. Bl OLOd CAL
EVALUATION 20 In vitro nodel Cell culture 25 A Human 293S cells
expressi yookongs2 human , S, and x receptors and neonyci nPCESESY/@eEe were
grown in suspension at 37C and 5% CO2 i Rp;shaker flasks contai ning
calciumfree DVEMLO% FBS, 5% BCS, 0.1% Pluronic F-68, and 600 g/m
geneticin. B. Muse and rat brains were wei ghed and rinsed in ice-cold PBS

(cont ai n' n A, he br ai ns re ith 3.

bol vt r on'irdy e 33 RE 2eE el it el ol § ORRAL oo LAt s,
(50mMM Tr 5@ 1pjg 70 Sointi=pieMrRIRen W t h WO 02/ 094782 PCT/ SE02/ 00944 30

phenyl et hyI sul fonyl fluoride added just prior use to 0.5MM froma 0.5M
stock in DWVSQO et hanol). Menbrane preparation 5 Cells were pelleted and
resuspended in |Xsi s buffer (50 MM Tris, pH 7.0, 2.5 nM EDTA, with PNMSF
added ju se to 0.1 nMfroma 0.1 Mstock in ethanol), incubated
on icse for 15 mn, then honbgenized with a polytron for 30 sec. The
suspension was spun at 1000g (nmex) for 10 min at 4C. The supernatant was

saved on i cgh@psbdiftachaly &ithe EQRpSRADheHeARFEd B3RMRrASIiRE IR ®oreE B8 which th
supernatants fr%bm bot h ?}pl nsewere conbi need and “spun at1 46, Ooéreg m‘at)vx)C loefor

30 min. Jdémep@elds etesepter eqmpbmsqnﬁmdted the Wwodidg Tofi &THBUtS é}-p(cﬁﬁnsnm Twhish Ghe pH
[ ) o R R ed o b e B S S PR TEES erran  =
tub

ubes wepey i Sthes ol YIEKE 5%3%% ge?ﬁqoér)]{ggﬁging %ﬁé’&lgﬂ? gn{rp\%l‘dﬂf febe 81%‘ orPf}?%DS

pr ot ein concentrations were ay W

15 Bindi mnaga@ea rh;fmmrrama b EA bdrave §tnﬁt11a8e7@IPP,qﬁ§S Q)@hd@dg inqﬁesenﬁ@rﬁ@dné’s
tinmes throu a auge needle, and diluted into binding buffer (50 mM
Tris, 9@5}3{) gnd i) Nﬁlpeggﬁ\c@rgpg.;mis Arg gg@ymined from dose-response curves. Right

shifts of the dose response curve by the delta antagonist naltrindole are performed to verify that

agonist activity is mediated through delta receptors.

15 The plates are vortexed and incubated for 60 minutes at room temperatu're, filtered on
Unifilters GF/B (presoaked in water) with the Tomtec or Packard harvester using 4 ml of
wash buffér (50 mM Tris, 5 mM MgClz, 50 mM NaCl, pH 7.0). The filters are dried for 1
hour at 55°C. The radioacﬁvity (cpm) is counted in a TopCount (Packafd) after adding 65
pl/well of Mé-20 scintillation liquid. The stimulation (SB) in the presence of ligands is

20  expressed as percentage of Ep.x of the reference agonist. Values of ECsg for ligands in
stimulating radioligand binding are calculated in Activity Base. Mean + S.E.M. values of

ECso and % Epay are reported for ligands tested in at least three dose-response curves.

Procedure for rat brain GTP

25 Rat brain membranes are thawed th 37°C, passed 3 times through a 25-gauge blunt-end
needle and diluted in the GTPyS binding (50 mM Hepes, 20 mM NaOH, 100 mM NaCl, 1
mM EDTA, 5 mM MgCl,, pH 7.4, Add fresh: 1 mM DTT, 0.1% BSA ). 120uM GDP final is
added membranes dilutions. The EC50 and Emax of compounds are evaluated from 10-point
dose-response curves done in 300u! with the aﬁpropriate amount of membrane protein

3 (20pg/well) and 100000-130000 dpm of GTPY*’S per well (0.11 -0.14nM). The basal and

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



20 pH 7.4, which was stored at 4C after filtration through a 0.22 in
filter, and to which had been freshly added 5 g/m aprotinin, 10 M

best ati n,wo®2/d4782 protin A no DIT). Aliquots of 100 | wece/szdzed44£0 iced
12x75 mm pol ypropyl ene tubes contai ning3200 gl of the appropriate

radi ol i gand and 100 1 of test conpound at various concentrations. Total
(TB) and nonspecific (NS) binding were determned in the absence and
presence of 10 M 25 nal oxone respectively. The tubes were vortexed and

i ncubated at 25C for 60-75 min, after which tine the contents are rapidly
vacuum f Dataeamalysisnd. washed with about 12 ml/tube iced wash buffer (50 niv
Tris, pH 7.0, 3 MM Md 2) through GFB filters (Watmn) presoaked for at
| east 2h in 0.1 % pol yet hyl enei m ne. The radioactivity (dpm retained on

at 1 east 1o st ORARE Blval il ebRom s B e SRR PRe AR, ne'

assaysi s téstéonifbunds R8s &f@@ﬁe@@ﬁ;ﬁbr&&ﬁga RF 8drftfol SBN® ahiek oF B4 QMdiERl over
96- pl ace PEI -soaked unifilters, which were washed with 3 X 1 m wash.
buf fer, eerffidientddorizandsngispRcingSBedficlybound tadioligand oxeencadul B&Crbmr  2h.
The fil tfr,pl ates were counted in a TopCount (Packard) after adding 50 |
M- 20 sclO%tnpiaer ewve fithng miagiams sugivas [dgand, Ssaphyad PoismpSigagBiit< activity
of the ¢ i g N b t.h
Compounds PaLaEE VALEE B S AL B RPChAR PR A TSR
whi ch t healueeafpsQIK; aad & Cwetp r€sbrtel fortlipandsTistbd fiditensagseydisfHRmeh85S i s
conbined with test conpounds and nenbranes from HEK-2935 cell s expressing
t he db onewrvernBinlogiriabadivityé teoromponnds afithel prebemtriigentiees inditatedhih Pables2
brain. Agonists stinulate GIP[y] 35S binding in these nenbranes. The EC50
and Emax val ues of ‘conpounds are determ ned from dose-response curves.

Ri ght SIT’%&I@IE%: .(Eciolro?%ald&%? response curve by the delta antagoni st
naltrindole are performed to verify that agonist activity is nediated

t hrough delta receptors. is The plates are vortexed and incubated for 60

m nut es @ [room tempanetype, T11tefed onRATBRAIN T €f S |G-/ BMQUSESRAKED 1 N
water) w #h the Tontegngr Packard harvestemmsing 4 i of waa buffer (50
MM Tris, 5 [MMADTZ, 5, NeEMax P 7 BD,; 11€ LELGETY AT EcdT T g0 I @knt  [hour
at 55C. [Thg Tadrogctivity {(Tpm—TSs{counted i a fopcqgunt—{Packard) attgr
addi ng q51- 0.155- 0.246- 86.24- 1.319- 39.687- 1.875- 27.893-

20| 147 11.643 116.13 146.254 175.63 342.917 173.21

15 Receptor saturation experiments

Radioligand K§ values wereA determined by performing the binding assays on cell membranes
with the appropriate radioligands at concentrations ranging from 0.2 to 5 times the estimated
K (up to 10 times if amounts of radioligand required are feasible). The specific radioligand
20 binding was expressed as pmole/mg membrane protein. Values of Kgand By from
individual experiments were obtained from nonlinear fits of specifically boundV(B) vs. nM

free (F) radioligand from individual according to a one-site model.

DETERMINATION OF MECHANOQO-ALLODYNIA USING VON FREY TESTING

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

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



| /well of MS-20 scintillation liquid. The stinulation (SB) in the presence
of ligands is 20 expressed as percentage of Emax of the reference agonist.
Val ues ofwbB@2094787 |igands in stimnulating radioligand bi rdiTrsgoze44
calculated in Activity Base. Mean S.E. M values of EC50 and % Emax are
reported for ligands tested in at |east three dose-response curves.
Procedure for rat brain GIP 25 Rat brain nmenbranes are thawed at 37C,

CroyS b Rt o oL s BRESE Ael Wt B ool RS PTR Bt it el itf o
MyC12, pidriés 4f 8Adohn Freysinirs wiM dghfithnticdl% BEAMenth? SRR (Didnab.6hs1.2@0xie4]

menbranes dilutions. The EC50 and Emax of conpounds are eval uat ed from
10- poi nt 3-6808.80+ &8bsind d Scldr sremsidieelting, BOUEAM tTHiletW@ Fcrpphalpmaatapplaﬂdo@mn of

(6. 12" Gk e B i bt e B wfgrlg%ef??f&é?w“sﬁ'@h in
analyor st PLERRAR R (Opal PR RE P L %s%%“%s%aﬁ%@% i

t he pr eswacnoted ifiths poOuvvas Shdrp@twnmn‘momnﬂlsnm i Rselgthpas rges e Bfmgeaaﬁf
control SB. Values of IC50 and Hill coefficient (nH) for ligands in

di spl aci Was alse epusidesed ayp%@f@oreﬁmw Agdnlptige wes cemddired agl ampigoays tegpginge,

pl ots or_curve ﬁl tt'tﬁg rans sucg as Ligand, G aphPad Prism SigmaPl ot,
or  RecePlOPRPEE CA55 UE SR WAREFRE®S cul ated from the Cheng- Prussof f
equation. Mean S . EM values of I1C50, Ki and ng were reported for |igands
tested in at | east three displacenent io curves. Biological activity of the
corrpmmc[ﬁe&bihgthcaiomlesent invention is indicated in Table 2. TabI e 2:

Bi ol ogi data Ex. HDELTA RAT BRAIN MOUSE BRAIN: # (nW (n (nl\g/%51 | C50
EC50 %zm@ie PESPRoEES tetteh cpnestoneratye day. 1ofopsibe BeAdtueated gnayp. g

L 875 2fifiddiaPthidndil Wi G T%ﬁg%ﬁé’ang‘%ﬁe ﬁfgé%};ﬂ o PSR D 16807 1Tes3§m%

Receptor I On experi nen T08s “were d
per form \K}Qs stheedow e KD 0 S AME, RINhE ﬁhhdl%ffﬂfe%eﬁés. Stimuli were always presented in

a consecutive way, whether ascending or descending. In the absence of a paw withdrawal
15 response to the initially selected hair, a stronger stimulus was presented; in the event of paw
withdrawal, the next weaker stimulus was chosen. Optimal threshold calculation by this
method requires 6 responses in the immediate vicinity of the 50% threshold, and countiﬁg 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
20  (normal sensitivity) or 0.41 (maximally allodynic) were respectively assigned. The resulting
pattern of positive and negative responses was tabulated using the convention, X = no
withdrawal; O = withdrawal, ‘and the 50% withdrawal threshold was interpolated using the

formula:
2 50% g threshold = 107 "%9 / 10,000

where Xf = value of the last von Frey hair used (log units); k = tabular value (from Chaplan et
al. (1994)) for the pattern of positive / negative responses; and & = mean difference between
~ stimuli (log units). Here & =0.224,

30



with the appropriate radioligands at concentrations ranging fromO0.2 to 5
tinmes the estimated K K (up to 10 tinmes if anmounts of radioligand required
are feasiwbap/09ilBe specific radioligand 20 binding was ePpTSESEWIRE

prnol e/ ng nmenbrane protein. Values of Kg3éand. Bm from i ndi vidual experinents
wer e obtained fromnonlinear fits of specifically bound (B) vs. nM free
(F) radioligand fromindividual according to a one-site nodel.

DETERM NAGh OteQRhMsEHANGr b LGBV KShbIGeYONF HRRYnTESTANGI2 2 T6S 1, NUPm S
perfornmed between 08: 00 and 16: 00h using the nmethod descri bed by Chapl an et
al . (1994gcording to Ghapdapttat d@94.nThe fliogtings egaties wan usedgo cbmautsi % &/ Ples h

bott om which allowed access to the paw, and were left to habituate for
10-15 min. The area tested was the m d WO 02/094782 PCT/ SEO2/ 00944 33

pl antar | eft "hi nd Rape vl i WL 68 ) SEISkI G ARGl BRdSpThe paw was

touched with a series cal'l'y increnental
stiffaess (0.41, 0.69, 1.CHtroPthB4holdIgP3allodyRi@ thidshpld (ggnd 15. 14 grams;
Stoelting, Ill, USA). The von Frey harr was applied from underneath the
mesh fl oor perpendicular to the plantar surface with sufficient force to
cause a | | buckling. agai hst the paw, and held for approximtely 6-8
seconds. b 9“!'5" i!" ME i f the paw was sharply w t hdrawn.

Fl i nchi nﬂﬂi mredi at e;%@upon reve_ll of the hair was also considered a

posi t i veRpsponsuectahsubatdngpushadntcapssiaealdy infravendislymesalbo spdrstest and i n
such case he stinmul us_was repeated. .10 Testjng. Protocol The anijals were
Costed ofTBOEGRHIDIME Ely ot Bo e (Hie FRASE) S HaUTEIOR ) 1ot CORBOGsbEn the

W t hqg awabn FRY SR L5 ' [ = met hod of Di xon
(1980) . Tenstii%;}l]g was ﬁ?tef&@@?ﬁ%@%ﬁg%ﬁg@%}@dthe middl e of the

series. Stimuli were always presented in a consecutive way, whether
ascendi n%\] or _descending. In the absence of a paw w thdrawal 15 response to
the init L d hair, a stronger stimulus was presented; in the

event of L E he .next ak st i mul us chosen ti.mal '
hr eshol 4PE aclt e BT kdclf XltecRl TheT b o RS IRy R e ac o
Vi ci ni t yTRésetWidl tBéextdidaBipbstly iaRdysiemPatits. WfhenbhBg&iSafugs RRNYBInIBRAAN
when the first change in response occurred, e.g. the threshold was first

cr ossed. thindesemless! mpesneent fsrless Hlgdentiyedtseyad sndithe tdmeg sedavtpel asfa sitténtial good
values of 15.14 20 (normal sensitivity) or 0.41 (mexinmally allodynic) were
respect i ¥ A si gned. The resulting

A complete and typical Writhing reflex is considered only when the following elements are
- present: the animal is not in movement; the lower back is slightly depressed; the plantar aspect
of both paws is observable. In this assay, compounds of the present invention demonstrate

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

(i) Solutions iJreparation

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

obtain a final volume of 20 m! with a final concentraﬁon of 0.6% AcOH. The solution is then

25 mixed (vortex) and ready for injection.

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

according to standard procedures.

30 (i) Solutions administration



pattern of positive and negative responses was tabul ated using the
convention, X = no wthdrawal; 0 = withdrawal, and the 50% w t hdr awal

t hr eshol dwaag/o94182r pol ated using the fornula: 25 50% g t irCe#siEol/eho4 | O xf'
/ 10,000 where Xf = value of the last vag Frey hair used (log units); k =
tabul ar value (from Chaplan et al. (1994)) for the pattern of positive /
negative responses; and S = nean difference between stimuli (log units).,
Here S = 0 02/.00944 34 .Van Frey thresholds were
convert eaﬂ % g&gg?%gn(}ﬁgﬁ %ﬁ@ﬁﬁ%ﬁ%ﬁé&%ﬁﬁ%&a %@O eal?%lleglz)s}lbcué CoTs &gc .)[%r-
Chapl an  gftragbnous894y.) T4t of Rl k OfbAGd 8 HsahE Abr @ Lo SpAFPE: %
MPE = Drug treatg’g tr)1)r eshol d g(jég@? - all ody%?ba hr}é%hgld%@(eg m)?@’lg% ialg(?COntrol
t hr eshol duiiuf}s acedriiogynile ddss o5 bahpbuing)and ADh ik SERATS O d@Ro TisGlg. SVBSTABICE
Rats were i n(i)ect,eg (subcut anﬁfgusl y, intraperi tonear{ég, i ntravenously or
oral l'y) PPROuRdisdeliveseconiate Ipravspineylaply{levdywr inteihesgly @ hea vppeRsiveen
adm ni st rati t conmpound and the 10 von Frey test varied depending’
upon %he[i%té%%dg%ﬁg&%lfie test conpound. WRI THI NG TEST Acetic acid will bring
abdom 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 st éhedcOHIB adhiinistdred dnirdpedtomoslisn@pt) in $wo eiées dt 16 quidgt(consodesieg vied and
the drug sel ected.as a potential good candjidate. A conplete and typical
Wit hi ngaYeéT'gee‘?wFé"a%ngg‘ rl’é’&legiﬂt%y\}?ﬁeﬁtottﬁﬁmlgol | owi ng el enents are

present: the animal is not in novenent; the |ower back is slightly
depressed; the plantar aspect of both paws is observable. In this assay,
conpawundgiipTesthey present invention denonstrate 20 significant inhibition of
writhing responses after oral dosing of 1-100nol/kg. (i) Solutions

pr epar at L BhamEs (rouse) i obaerred for 2 peripd of 2(nadnutes anelithe hembridédceagion. 88 i

o 01 B ) o B B 0,08 Rl ™
“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. |
15
For the anxiety and anxiety-like indications, efficacy has been established in the geller-seifter

conflict test in the rat.

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



25 m xed (vortex) and ready for injection. Conpound (drug): Each conpound
is prepared and dissolved in the nost suitable vehicle according to

st andar d womeeet8es. 30 (ii) Solutions adm nistration WO @R2TGE4¥VER44

PCT/ SE02/ 00944 35 The conpound (drug) B admi nistered orally,
intraperitoneally (i.p.) , subcutaneously (s.c.) or, intravenously (i.v.))
at 10 m/kg (considering the average m ce body weight) 20, 30 or 40

m nutes (according to the class of c and its characteristics) prior
to testing. When the conpound is deﬁﬁ@%ﬂ@g centrally: Intraventricularly
(i.c.v.) or intrathecally (i.t.) a volune of 5 5 L is admnistered. The
AcOH is adm nistered intraperitoneally (i.p.) in tw sites at 10 m/kg
(consi deti Agompeuncobthadermmlee body weight) immediately prior to testing.
io (iii) ‘Testing The animal (nouse) is observed for a period of 20 m nutes
and the nunber of occasions (Withing reflex) noted and. conpiled at the
end of the experinEntg)hAce are kept in individual "shoe box" cages with
cont act beddi ng. t oglal i are usually observed at the sanme tine:
15 For the anxiety and anxiety-I|ike

i the geller-seifter conflict

one control and”thrNe do
i ndi cations, efficag¢y ha

test in the rat. r the ™ ' OI' hkest i naydi sorder indication,
ef fi cacy can be established injthe assa 20 descri%ed by Coutinho SV et
al, in American Journal of Physil ogy - Qastrointestinal & Liver

Physi ol ogy. 282(2):G307-16, 4002 Feb, in the rat. WD 02/094782
PCT/ SE02/ 00944 36 CLAIMS 1. ﬁl npound of the formula | O ) NNH2

R1

5 wherein

R1 is selected from any one of

() phenyl;

(7

10

(ii) pyridiny]

Z\ /

15 (i) thienyl

~I
w
-

(iv) furanyl

S
O
/



ON Rl 5 wherein R1 is selected fromany one of
pyri di nyl
i m dawologloo4482 N N 5 (vi) triazolyl
S N (ix) pyridyl-N oxg7rde O

(v)

(viii) thiazolyl

10

15

20

15 (iii) thienyl

(v) imidazolyl
: H
N

W,

(vi) triazolyl

(vii) pyrrolyl

N
H
(viii) thiazolyl
S
\ )
\_/
(ix) pyridyl-N-oxide
(I)_
N
l AN
=

S

(iv) furanyl

(i) phenyl; io (ii)
WD 02/ 094782 PCT/ SE02/ 00944 37

H NN N'(vii) ppcmskytoous H 10

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

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

C1-Cg alkyl, NOg, CF3, Cl-C5'aIkoxy, chloro, fluoro, bromo, and iodo, as well as salts

thereof.

2. A compound according to claim 1, wherein each Rl phenyl ring and

R1 heteroaromatic ring may independently be further substituted by 1, 2 or 3

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



N 15 where each Rl phenyl ring and Rl heteroaromatic ring may

i ndependently be further substituted by 1, 2 or 3 substituents

i ndependew0log/oseBect ed from strai ght and branched Cl-C6 &CHiSEN2/00024 CF3,
Cl- C6 al koxy, chloro, fluoro, brompo, anggiodo, as well as salts thereof.
20 2. A compound according to claim1, wherein each R phenyl ring and Rl
het eroaromatic ring nmay independently be further substituted by 1, 2 or 3
substituents independently selected fromnethyl, CF3, chloro, fluoro,

brono, and iodo. WO 02/094782 PCT/ SE02/ 00944 38 3. A conpound according to
cl ai m 1, 3whecahpowrschc®Bingheridimrl, wherirka8h Rl afhenylatnprmtiiRc hetdrsmgommtc
|ndependently be further substituted by a methyl group. s 4. A conpound
accordi ng tringanay imdapenderthydhenfupther sybgitetag by apyathidigyoup. pyri di nyl, thienyl or
furanyl. 5. A compound according to claim1, selected fromany one of '
3-[(1- benzyl pi peri din-4-yl)-(4-diethyl car barmyl phenyl ) - am no] - benzami de,
10 ou

3- [[1 (2 4- d| ch orné1 acg%rgilng)togllaggrll \glh?lremR is p(h Zn%ll Ié}trrfl(;}?]car tljcgrrlr%yt 5 1e?lryl) am
no] - benzamifaenyl.

3-[ (4-di et hyl car banoyl - phenyl ) - (1 - pyri di n-4-yl net hyl - pi peri di n-4-y| ) - am noj
-benzam de, 3- { (4-diethylcarbamoyl-phenyl)-[ |-(1-nethyl-

SI-I[ET]ArdS.Ith r{%?‘}éﬁ?%‘ﬁ% rgﬂéﬁﬁlcfalnt’f ?%‘?c}a‘?ﬁlg aﬁ%?ﬁ?e/fqlzgr]pgﬁ di n-4-yl)-am no] - b

enzam de,

3-[[1 -(4319(106@2§119§1§éﬁamﬂl-ﬁ?’—(4 Hiefyfaptahich ApRishthiea]-bammidphenyl ) - am no] - b
enzam de - di et hyl car banoyl - phenyl )-[ 1-(4-methyl -b enzyl)-pip

eri diim- 43-3[[1]-(2,473dxchbrc} berkzyéﬂnpmcﬂle4-yl] (4 dlethylcarbamoyl—phenyl) amino]-benzamide,

2n[z§iﬁ1 gle?t[&yclhgt%yllggrb oyIDp en )(lg)ynfdl%[ ylmet ll-rlr)%e@gm- - ea(r‘ni%‘o?benzal )1deam noj -b

3-[(4- i oty e RARRK o, RRANL I -rh b APHE oYY et Bl ! ) - ami no

] benzam

3-[(4-di ahimyo&xbaniamﬁaggl - phenyl ) - (1- pyri di n- 2-yl met hyl - pi peri di n-4-yl)-am noj
- benzam de,

3-{(4-di éﬂﬂﬂl@thy]@m}’bmyl))@{f@ﬂ(l@Wlmﬁ}d’éﬁmeﬂdmﬂ-ﬁﬁtamm?]—lpﬁnp@md@l n-4-yl]-
am nQ }-3 114

-bromo-benzyl)-piperidin-4 -yl]-(4-dlethylcarbamoyl-phenyl)—amlno]-benzamlde,
3-{(4-diethylcarbamoyl-phenyl)—[1-(4-methy1—benzyl)—piperidin-4—yl]-amino}-benzamide,
3-[(4-diethylcarbamoyl-phenyl)-(1-furan-3-ylmethyl-piperidin-4-yl)-amino]-benzamide,
3-[(4-diethylcarbamoyl-phenyl)-(1-thiophen-3-ylmethyl-piperidin-4-yl)-amino]-benzamide,
3 -[(4-diethylcarbamoyl-pheﬁyl)—( 1-pyridin-2-ylmethyl-piperidin-4-yl)-amino]-benzamide,

20 3-{(4-diethylcarbamoyl-phenyl)-[1-(3H-imidazol-4-ylmethyl)-piperidin-4-yl]-amino } -
benzamide, )
3-[(4-d1'ethylcarbamoyl—phenyl)—( 1-thiazol-2-ylmethyl-piperidin-4-yl)-amino]}-benzamide,
3-[(4-diethylcarbamoyl-phenyl)-(1-thiophen-2-ylmethyl-piperidin-4-yl)-amino]-benzamide,
3-[(4-diethylcarbamoyl-phenyl)-(1-pyridin-3-ylmethyl-piperidin-4-yl)-amino]-benzamide,

25 3-[[1-(4-chloro-benzyl)-piperidin-4-yl]-(4-diethylcarbamoyl-phenyl)-amino]-benzamide,
3-{(4-diethylcarbamoyl-phenyl)-[1-(1H-imidazol-Z-ylmethyl)-piperidin—4-y1]-amino}-
benzamide, '
3-{(4-diethylcarbamoyl-phenyl)-[ 1-(4-methoxy-benzyl)-piperidin-4-yl]-amino }-benzamide,
3-{(4-diethylcarbamoyl-phenyl)-[ 1 -(4-fluoro-benzyl)-piperidin-4-yl]-amino } -benzamide,

30 3-{(4-diethylcarbamoyl-phenyl)-{ 1-(1H-pyrrol-2-ylmethyl)-piperidin-4-yl]-amino } -benzamide



benzam de,

3-[ (4-di et hyl car banoyl - phenyl ) - (1-t hi azol - 2-yl net hyl - pi peri di n-4-yl)-am noj
- benzam dwp 028947624- di et hyl car banmoyl - phenyl ) - (I PCT/SE02/00944

-t hi ophen- 2-yl met hyl - pi peri di n-4-yl)-amano] - benzam de,

3-[ (4-di et hyl car banoyl - phenyl ) - (1- pyri di n- 3-yl net hyl - pi peri di n-4-yl)-am no]
-benzam de, 25 3-[]| :

1- (4- chl gyqo- benzyl ) - pi peri di n-4-yl ] - (4-di et hyl car barmoyl - phenyl ) - ani no] - benz
am de, 3- { (4-diethylcarbanoyl-phenyl)- [- 1-(1

H- i m dazd¥Rdigthyatvainoypplaiyi)dil [ 4ngthyl- Hapiyriol- Z-ylmﬁhﬁz-@[peﬁém—ﬁﬁyl{l amino}-

(4-di et hyl car bam)yl phenyl)-[ 1 -(4-nethoxy-benzyl)-piperidin-4-yl] -amno
} - benzanbe@gamidg. {  (4- dj et hyl car barmoyl - phenyl ) - [

1- (4-fluoro-benzyl)-piperidin-4-yl]-am no }-benzam de, 30

3-{(4-di et hyl carbanoyl - phenyl )-[ 1- (1H pyrrol - 2-yl met hyl ) - pi peri di n-4-yl]-am
Ino }s be@z%n&(ﬁx?po\ﬁgdggé&%é$@ 0t REDeC ORI Hainds) in 8 oFifs hydrochloride,

(4-di et hyl car banmoyl - phenyl") f

1- ( 1- met hy dihiHkqolilotidt - i fgtenreitiate ) ditpifjnerdadétate 4r ¢lttatagulteo } - benzami de. s 6.
A conpound according to any of the preceding claims, in formof its

hydr ochl ori de, di hydrochl oride, sulfate, tartrate, ditrifl uoroacet ate or
citrate aIt rocess for ound of . fornul a

conpr | i ho 4 B3eE 0BRSS ienshh REoHRed, SPRG M neB o PR jete n P
1 wherei nga@ré1$oﬁllﬂgﬂi hane protecting group, such as Boc and CBZ or benzyl
or substituted benzyl protecting group, such as 2, 4-di met hoxybenzyl,

3- br omobenzonitrile, using a is palladiumcatalyst, e.g. Pd2(dba)3, in the
presence of a base, e.g. sodiumtert-butoxide, to give the conpounds of
general formula II1, o

NN
S o

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

benzyl protecting group, such as 2,4-dimethoxybenzyl, 3-bromobenzonitrile, using a

15 palladium catalyst, e.g. Pdy(dba)s, in the presence of a base, e.g. sodium tert-butoxide, to

give the compounds of general formula II,

N : CN

!
PG i

0

which is thereafter deprotected, under standard conditions and alkylated under reductive



ONGOCN NI PGIIlI which is thereafter deprotected, under standard

condi tions and al kyl ated under reductive WO 02/094782 PCT/ SE02/ 00944 40
condi t i oreowRio782 conpound of the general fornula Rl- CHO POTEEVEI®eNPOUNdS
of the general formula I. 8. A processtOf or preparing a conpound of fornula
|, conprising reacting a conpound of the s general fornmula IV HEN aCN N
PG IV wherein PG is a urethane protecting group, such as Boc and CBZ or
benzyl ajon8itibsd withth@@mpdand ¥ theloeheatibMeuls ROUTHOIY Glve@®mpounds of the general

2, 4- di met hoxybenzyl, N, N-di et hyl-4-bronobenzam de, = using a pal | adi um

cat al ystforraulgl. Pd2(dba)3, in the presence of a base, e.g. sodiumtert 10
but oxi de, to give the conpounds of general formula Ill, O Nja CN N |
PG IIl which is thereafter deprotected, under standard conditions and

al kyl at Ve . C ifl i.£5h conpeun f the gene

f or nul a%?%?g ets%?%;‘bg@a\ég%gﬁﬁq ga%c?&?fﬁ}é}%ﬁlﬂ?%’élﬁ“é%sarfg rg %C;%%Iaac 0111.%0 .({%lthe
conpaund ag&efdifendl®#rel aim 1 for use in therapy. WO 02/ 094782

PCT/ SE02/ 00944 41
Ho /( j\
N CN

!
PG v

wherein PG is a urethane protecting group, such és Boc and CBZ or benzyl or substituted
benzyl protecting group, such as 2,4-dimethoxybenzyl, N,N-diethyl-4-bromobenzamide,
using a palladium catalyst, e.g. sz(dba)j, in the presence of a base, e.g. sodium tert-

10 butoxide, to give the compounds of general formula IT1,

0

paeVel

I
PG i
which is thereafter deprotected, under standard conditions and alkylated under reductive

conditions with a compound of the general formula R'-CHO to give compounds of the

15 general formula L

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



10. Use of a compound according to fornmula I of claiml for the manufacture
of a nedicanent for use in the treatnent of pain, anxiety or functional
gast r oi ntwetozqed78zli sorders. 11. A pharnaceuti cal conpositiPCA/SEOZEMESI Ng a
conpound of the formula | according to415 claim1 as an active ingredient,
together with a pharmaceutically acceptable carrier. 12. A nethod for the
treatnent of pain, whereby an effective anobunt of a conpound of the
formul a1, @’E&&Féﬂé&ﬂp&uﬂd%ﬁdr@@n% té &rﬁﬂm 1Y iefmerot SrelmBHih &k of B nftGfdnitht Pai n
managenent. 10 13." A nethod Tor the treatnent of functional

gast r oi nt eRirupain tHe gedataensof pilivg rakiytyad feddtieail gastrainstiial dfsofiegsonpound  of

the formula | according to claiml, is admnistered to a subject suffering
fromsaid functional gastrointestinal disorder. 14. A nethod for the
treatne f .anxi et whereby an effective amount. of .a c ound. of the 15
for nul a - SeBoRl e SRRSO CBPHcing FEPEPEH Tdne ET Pt CSHIRAR | ng from
sai d sanxi efyy; ' : PG EI |

20 Wﬁerei néli%l(TBn }é§gn ﬁ?tg}?g%g&grrlﬁoeg%ﬂtﬂi@rn\gﬁgrgg’h%frﬂégh%%agg agzé%t agir}l(f a{éej “or benzyl
or substituted benzyl protecting group, such as 2, 4-di net hoxybenzyl. 16. A
conpound of the Formula X. WD 02/094782 PCT/SE02/00944 42 ON CN. X N R
wher ei n 1R Ajnethed g thedreaipentof pasnwhesebyppresifectivp priodntsfia compound pf theur any| |

i mi dazol yl g bl 13200 g (BWERI AL narh BB W 4 0@ e Xt AUl Na X A sement.

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

suffering from said functional gastrointestinal disorder.

14. A method for the treatment of anxiety, whereby an effective amount of a compound of the

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

15. A compound of the Formula III

| o)
”“*@ J@ N
/] N CN
N
PG I

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

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

16. A compound of the Formula X.
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J

R1

wherein R1 is selected from any one of phenyl, pyridinyl, thienyl, furanyl, imidazolyl,
triazolyl, pyrrolyl, thiazoiyl, or pyridyl-N-oxide.



