17NOV2005 4( Phenyl - pi perazi nyl -met hyl ) benzam de derivatives and their use
for the treatment of pain, anxiety or gastrointestinal disorders. H eiNdyafi(s
the Invention The present invention is directed to novel conpounds, to a
process for their preparation, 5 their use and pharnaceutical conpositions
conprising the novel conpounds. The novel conpounds are useful in therapy,
and in particular for the treatnent of pain, anxiety and functional
gastroing&;ﬁéngi.disord rs. BEF%?roun %f t he I nvention 10 The S receptor

nas been AL LITSEE S 1At s Ay @i&gﬁfmmzﬁ&@ 15} HIRE S Tsuch as
circulatory and parn systens. Lrgands ror the 8 receptof may therefore find
pot enti al FiskEofdhe IMB@iogesSi CS, and/or as anti hypertensive agents. Ligands for
the b receptor have al so been shown to possess i munonodul atory activities.
i5 The identification of at |east three different popul ations of opioid
receptors 5 and x).1s .now.well established and @%I t hree are apparent in
bot b cent Pt PR (FRishas SFERHaS pove Earbi B eng ot R PESRHR Ll ng. e
Anal gesi atiRasis®RfIpHaReRENAE] ¢oﬂap\6§aﬁbﬁ&u%/ﬁbiﬁgme nﬁvéi%bﬁ?dﬁiﬁﬂ TRERoR] hore of
these receptors has been activated. 20 Wth few exceptions, currently

avai | abl ecempawds are usailidn thegpy. agpd iiparagudar fenshe ti¢atmént ofipainppxietindd ar e

unsui table for adm nistrati.on . by system c routes. One exanple of a
non- pept i &nﬁgo@fﬁ%ﬂﬁngefhﬁaid%&% (Bilsky E.J. et al., Journal of
Phar macol ogy and Experinental Therapeutics, 273(1), pp. 359-366 (1995)).

There is however still a need for selective 25 8-agonists having not only
i mproved Satkeroundiof the Iyentiol so an i nproved side-effect profile.

10
The 0 receptor has been identified as having a role in many bodily functions such as
circulatory and pain systems. Ligands for the & receptor may therefore find potential use as
analgesics, and/or as antihypertensive agents. Ligands for the & receptor have also been
shown to possess immunomodulatory activities.

15
The identification of at least three different populations of opioid receptors (1, 6 and x) is
now well established and all three are apparent in both central and peripheral nervous
systems of many species including man. Analgesia has been observed in various animal
models when one or more of these receptors has been activated.

20
With few exceptions, currently available selective opioid & ligands are peptidic in nature
and are unsuitable for administration by systemic routes. One example of a non-peptidic
d-agonist is SNC8O0 (Bilsky E.J. et al., Journal of Pharmacology and Experimental
Therapeutics, 273(1), | pﬁ. 359-366 (1995)). There is however still a need for selective

25 O-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 p
agonists, as well as having improved systemic efficacy.
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Thus, the problemunderlying the present invention was to find new

anal gesi cs having inproved analgesic effects, but also with an i rrprﬁzﬁﬂv 2005
side-effect profile over current agoni sts, as well as having inpro

system c efficacy. 30 1 7 NOV 2005 WO 02/ 094794 PCT/ SEQ02/ 00956 2 Anal gesi cs
t hat have l-dentified and are existing in the prior many

di sadvant ggﬁ@%f’ﬁg‘fhat they suffer from poor pharmacoki ngﬁ/%%dilg% 6are not
anal gesi ¢ when admnistered by systemc routes. Al so, it has been
docunmented that preferred 8 agoni st conpounds, described within the prior
art, - showAsialpasies thathavebasp identified anfl meecaxesting énthe Brierowt havememed system cal | y.

We have now found certain c unds that exhibi.t surprisingly ipproved
propert i e?}saFYm .ges_lflr%a? B:\%g&%.?gral&ﬁog{p. & E’S’{e{l‘fsﬁngf\%&oﬁ@f’%ﬁ%gyﬁ& o
phar macokizaidigteredbPspéRinicdles. tMso, it'lmé’béeh@loctﬁﬁe?q@d'ﬂlét}ﬁ@é?%@%g&ﬁ%er toxicity.
10 Qutline of the I'nvention The novel conpounds according to the present

i nvent i on campoutd$,idassaiibbd withig thecprion b, show significentrongildiye dffscts shect ed from any
one of (i) henéll . 20 (ii 'Ll} pyri di nyl
5°  ‘adtmimistered 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 toxicity.

10
Outline of the Invention

The novel compounds according to the present invention are defined by the formula I
0
R2 . R3
T QA
R2 R
N

N

S

R?
wherein

15

R:l is selected from any one of

() phenyl;
20
(i) pyridinyl
l N
o



| 1 7 NOV 2005 WD 02/094794 (iii) thienyl 5 (iv) furanyl (v) imdazolyl 10
(vi) triazolyl GG 0O H (NN N (vii) pyrrolyl 15 (viii) thiazolyl (ix)7NOV 2005
pyri dyl - N-oxi de 3 PCT/ SE02/ 00956 20 1 7 NOV 2005 WD 02/ 094794 PCT/ SE02/ 00956
4 wherein each R heteroaromatic ring nmay optionally and i ndependently be

further i ed by 1, 2 or 3 substituents sel ectedpft,Qfhpbdsgl ght and
br anched @#)%%’b‘gﬁ yl, 5 o pETRENRbIsE

(1ii) thienyl

(v) imidazolyl
H
N

W,

10

(vi) triazolyl

(vid) pyrroly!
I\

N

15 H

(viil) thiazolyl |
S

\_/

N
(ix) pyridyl-N-oxide
o
i
N

(

20



hal ogenat ed Cl1-C6 al kyl, NO2, CF3, Cl1-C6 al koxy, chloro, fluoro, brono, and
iodo; s - R2 is independently selected fromethyl and isopropyl; R3 13 N0V 2009
i ndependently sel ected from hydrogen and fluoro; R4 is. independently
selected from-0OH -NH2 and -NHSO2R5; and 10 R5 is independently selected
from hydr th 3 and Ci-C6 alkyl, provided that whepe ?]z'ﬁmgghyl and R3
i s hydrogen en"R4 cannot be -OH Thg substitutions on t eteroaromatic
ring my take place in any position on said ring 15 systems When the RI

phenyl Ti RgeRBftatNR! RterbGbREQAYTREY sptffohzn@(a%a Iﬁéﬁenae&ﬁ@tuetfa&%g the preferred

substituents are selected from any ‘one of hyl,” 1 odo, brono, fluoro
and chl or substfutedlyilch ondsubgtituends sabestedfrost ﬁranmanmamhbiﬁt Gealldmbodi ment  of

t he prese i nventd on j.s S onpoynd according to for viherein R
is as def F%lg%mg%gyéﬁz;ﬁ%ﬂéyg#’ ?ﬁ&h‘?ﬁy XY SO U ?—58 bremey gu%cﬁatl c ring may

i ndependently be further substituted by a nethyl group; 25 A further :
enbodi ment ,of the present invention is a compound according to figure |
wherei - R 1S|1§dq9 pily sefppted diopn ethylgpd sppropylni enyl or inmidazolyl; R2 is ethyl
or isopropyl;-R3 is hydrogen or fluoro; R4 is -NH2 or -NHSO2R5; and RS is
Cl-C6 alkyl, optionally with 1 or 2 of the preferred substituents on the Rl
phenyl or RRis ihddperdeatiysebdcied fromnlgydrayen Amd figtotot | onal enbodi.nent of the present
invention is a conmpound according to' figure-1 wherein R is phenyl,
pyrrolyl, furanyl, thienyl or imdazolyl; R2 is ethyl or isopropyl; R3 is

hydr ogen; R ihGepeddesi®PBRcted HOnRDOH, SNQ;E@ NHdOURS; @Ati onal ly with 1 or 2 of
the preferred 1 7 NOV 2005 WD 02/ 094794 PCT/ SE02/ 00956
10
R’is independently selected from hydrogen, -CF; and C;-C; alkyl,
provided that when R? is ethyl and R? is hydrogen then R* cannot be -OH.

The substitutions on the heteroaromatic ring may take place in any position on said ring

15  systems.

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

substituents are selected from any one of CFs, methyl, iodo, brome, fluoro and chloro, of
which methyl is most preferred. '

20 . |
A further embodiment of the present invention is thus a compound according to formula I
wherein R is as defined above and each R! phenyl rmg and R’ heteroaromatic ring may

independently be further substituted by a methyl group;

25 A further embodiment of the present invention is a compound according to figure I wherein
R’ is phenyl, pyrrolyl, furanyl, thienyl or imidazolyl; R? is ethyl or isopropyl; R? is
hydrogeﬁ or fluoro; R* is -NH; or -NHSO,R%; and R? is C,-Cg alkyl, optionally with 1 or 2

of the preferred substituents on the R’ phenyl or R! heteroaromatic ring.

30 ' An additional embodiment of the present invention is a compound according to figure 1
wherein R' is phenyl, pyrrolyl, furanyl, thienyl or imidazolyl; R? is ethy! or isopropyl; R? is
hydrogen; R* is -NHSO,R?; and R’ is C;-C; alkyl, optionally with 1 or 2 of the preferred



5 substituents on the RI phenyl or Rl heteroaromatic ring. O her enbodi nents
of the present invention are conpounds according to Figure | Wnereig J@Q ﬁ%
is phenyl, pyrrolyl, or furanyl; R2 is ethyl or isopropyl; R3 is hy r7 r?
fluoro; and s R4 is -NH2; b) R is thienyl or imdazolyl; R2 is ethyl or

i sopropyl y Pl%%mé)ﬁ Jydrogen or fluoro; and R4 is NH2; c) R;T,sﬁmg@gg\yl
pyrrolyl, any thienyl or irnidazolyl; R2 is et hyl or | sopropyl R3 is
hydr ogen or fl uoro R4 is -NHSC2R5; ahd RS is Cl-C6 alkyl; and d) R is

phenyl r myl, or_irni dazolyl R2 is ethyl or isopropyl;
R3 is hyd%%bﬁgﬁxﬁtf’on% gﬂrpélcn Qrﬁsx CIRIGSEEREF "BBd R$ is O -06 al kyl, wherein
all enbodinents a) to d) nay to optionally be substituted with I or 2 of the
preferred substituents on the RI phenyl or R heteroaromatic ring. Wthin

t he scoge Cll]f\er'eiﬁhodlmiﬂﬁbfma prsent aivﬁgncﬁmatcﬁﬁlﬁ)uﬁmtdraﬁgtcsﬁgmdlzﬁbﬁeﬁl of ht he )

conpounds ornmul a | |ncu,_|| t antj oners so Wi thi-n the
scope of 13 E%EPYIRM AR Ay eégﬂ‘ioﬂsﬂﬁ’régyloﬁllf gﬁ*‘%@ﬁé’FﬁP‘é’%ﬁ?&nti oners,

such ag tlr@lsr BEEMHR" i mrqmldaﬁowﬁhﬂ is Myl Bfsbpiof; KPidhydkGen Of Separate

enanti oners. Se ar atl on O? racemc - mxturées 1 nto separ at’e enantl oners is
vel | knowdlupre; m:idé{ ds fNHz;a)R’a»,aphml @yuolyh firatyd,thitnyl opisidazolyl; ﬂy isehdration on

a suitable chiral 3h ra re f i.s well
known in toFllém%Ple Ig eﬁé”@&%(?ﬁ%l’is%ao% a%‘gg!n’ﬁ?ﬂé%g?ﬁq 4 QSJR]é conpound
of formul ahdnyi, @mlﬁuﬁﬁﬁ@l ehi&Hil weindidarbolyly R2heetAsr sopropylOR i6 hadrbgenand.

i solation by means standard in the art. Salts of conpounds of fornula I

i ncl ude ﬂﬁ%on%c’émgﬁy%%éﬁﬁﬂﬁénﬁ’bm}@r%ﬂl SRR DR DRI al | y

bl d th
sl ul B nOPRRSRLIYE Sub SRt Hithy F ¢of B Eretrr L A BIOn R CRRSPHA R condl ¢ i ons
such as ch Qgégn%neur opathic pain, acute pain, cancer pain, pain

caused by rgeuna irthritis, mgraine, visceral pain etc. This I i st
shoul d however not be interpreted as exhaustive.

Within the scope of the invention are also separate enantiomers and salts of the compounds
of the formula L including salts of enantiomers. Also within the scope of the present
15 invention are mixtures of the separate enantiomers, such as the racemic mixuture, as well

as salts of mixtures of separate enantiomers.

Separation of racemic mixtures into separate enantiomers is well known in the art and may
be accomplished for example by separation on a suitable chiral chromatography column.

20  Preparation of salts is well known in the art, and may be accomplished for exaﬁiple by
mixing a compound of formula I in a suitable solvent with the desired protic acid and
isolation by means standard in the art. Salts of compounds of formula I include
i)haxmaceutically acceptable salts and also pharmaceutically unacceptable salts. ‘

25 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.



1 7 NOV 2005 WD 02/ 094794 PCTI SE02/ 00956 6 Conpounds of the invention are
useful as i mmunonodul ators, especially for autoi mune diseases, sudly B 2005
arthritis, for skin grafts, organ transplants and simlar surgical needs,
for collagen diseases, various allergies, for use as anti-tunour agents and
anti virakyagsRis, -5 Conmpounds of the invention are usegfylspihoshssease
states where degéneration or dysfunction of opioid receptors i s present or
inplicated in that paradigm This-may involve the use of isotopically

| abel | ed versions of the conpounds of the invention in diagnostic techniques
and i magi rfégprepephdsed thegnesngor ire asefplos immynomaedudatorsespesiably ferBpiniPER®) . xo
Conmpounds pf the i.nven i.gn are. useful for the tre(fi%%@nt of. iarr?oea, )

depr essi orfiSCAT%;SHEhAS AIS, for SEn grals, organ &Y FF SHEEIG30R889% Tt i ¢
stress di %@Hé’%ﬁ Hisedda) vrichs SREERE, for 36 BEAM tufkSer Atk 8hd/arf AT £lRAts. SOCI al
phobi a, and obesessive conpul Sive disorder; urinary incontinence, various
mental illnesses, cough, |lung oedena, various gastro-intestinal disorders,
e.g. constjpation, functional gastrointestinal. disorders such as lrritable
Bowel 1% SPRE of fhF IR{FRADY B 4FCTP 8 JEHF Sapuprr (CsHogton SAEERERD of her
not or di Sfogﬁibﬁ,receb{o?éiE‘BHs&xth RhplichtBll W that pafaBiRke ThEMA iRRINIERSEL QR fol | ow ng
m ocardi al infarctian, Spinal injury and drug addiction, including the

t r eat ment igskopidalip lebtllednierstins 0€ the spmpowhdapithe inventiondn diggadsticectamghes or

di sorders of .the s at.hetic, nervqus system for ex e hypert-ension. 20
Conpounds %?W?%“%%’gﬁ PW“&#‘%S%&OBP%”&E&&?%? agent for use during
general anaesthesia and nonitored anaesthesia care. Conbinations of agents
with different roperties are often used to achjeve a bal ance of effects
neededitt o Gmmmgwf thednventiensarh salil for the treqtmeny of disrrbedagdepzpsdipyenxiety nuscl e

rel axat i on, and Sedald A0k aer DELUIGE BB SUTRLARL bAR. B&adnal ed

anaest heti cs, ehypno I CS, anxiolytics, neuronuscul ar ockers and 25

Opi 0i'ds. generalized anxiety disorder, social phobia, and obesessive compulsive disorder; urinary

incontinence, various mental illnesses, cough, lung oedema, various gastro-intestinal
disorders, e.g. constipation, functional gastrointesﬁnal disorders such as Irritable Bowel
15 Syndrbme and Functional Dyspepsia, Parkinson’s disease and other motor disorders,
| traumatic brain injury, stroke, cardioprotection following miocardial infarction, spinal
injury and drug addiction, including the treatment of alcohol, nicotine, opioid and other

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

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

25 opioids.

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.

30



Also within the scope of the invention is the use of any of the conpounds
according to the fornula | above, for the manufacture of a nedi canent for
the treatnment of any of the <conditions discussed above. 30 1 7 NOV1ZQ{H N
02/ 094794 PCTI SE02/ 00956 7 A further aspect of the invention is a nethod
for the treatnent of a subject suffering from any, of the conditions

di scussedpgpyssoavher eby an effective amount of a conpopgflse@eeas ding to the
fornmula | above, is adm nistered to a,patient in need of such treatnent. s
Met hods of preparation The conpounds of the present invention can be
prepared using the follow ng general rocedure. 10 Preparation of Phenols;
Exanpl es ﬁ@“fgﬁésmh%hﬁ%m&mfl% wafhad for fisdreaimentof § sibjeciyuffering Epar ed by
reacting . ; a I - 15 rej and R3 are as
defined i %ﬁ)ﬁ%?%ﬂ%ﬁ%&]%ﬁlslscg%%: LV\1/1\/|g A oe?gegtll%eearnlé’%f] %I,’l\%%i cﬁin’;lg@@t onitrile in

t he presene®rdihg forthetobythia Tabere|is daminiteaasio lathaticnd 6 Ade@ 0Ssuch Gbdtpwmd by

renoval of t-he Boc protection group under standard conditions to ¢give a
conmpound of the Forrmula 111 20 I11 17NOV2JCH

s Methods of preparation

The compounds of the present invention can be prepared using the following general |

procedure,

10 Preparation of Phenbls: Examples 1-3

The compounds of formula I wherein R* is ~OH is prepared by reacting a compound of the
general formula II

0 ) .
R2 R3
TCoLa
- R2 -
Br I
15
wherein R? and R® are as defined in Figure 1 and R* is OMe, with Boc-piperazine in
acetonitrile in the presence of triethylamine under standard conditions, followed by

removal of the Boc protection group under standard conditions to give a compound of the
Formula IIT .

' O
' R2_ R3
rOoLd
' Rz_ OMe
O

N
H i

20



WO 02/ 094794 PCT/ SE02/ 00956 8 which is thereafter al kylated under reductive
conditions with a conpound of the Formula R -Cl-10, followed by cl qa]vmﬁemgg‘
the nethyl ether using BBr3 in dichloronethane to give a conpound of the
Formula | wherein R4 is -OH s Preparation of Anilines; Exanples 4-6 The
conpound al wherein R4 is -NH2 is prepared by } a conpound
of the gg{%&rzg%w#%rnul alVvVR 14 Wner§i n-R2 and R3 are ggﬁﬁtﬂog%g in Figure
1 and R4 is NO2, with Boc-piperazine in acetonitrile in the presence of
triethylam ne under standard conditions, followed by renoval of the Boc

pr ot ect i orvhieloa thernafieralistlatpdivndgr kedvriive cendifion with a sompewd®d thed'osnulehe For mul a

compound af “Chg: BbwE SPhetie e P id SEHT HEEOERRBAL BV T T
usi ng hydrcagaurdng tRaldnadiaymneri® ghomoal to give a conpound of the

Formula | wherein R4 is NH2. 1 7 NOV 2065 WO 02/ 094794 PCT/ SE02100956 9
Preparation of Methyl Sulfonanilides; Exanples 7-8 The conpound of fornula |

wher ei n R‘l’ré %ranHns&zﬁ%hhés BLER Esezg_‘sby reacting a conpound -

The compound of formula I wherein R* is -NHj is prepared by reacting a compound of the

general formula IV

O . .
R2 R3
T g
R? R4
Br v
10
wherein R* and R® are as defined in Figure 1 and R* is NO,, with Boc-piperazine in
- acetonitrile in the presence of triethylamine under standard conditions, followed by
removal of the Boc protection group under standard conditions to give a compound of the

Formula V

15‘
| 0
oL
. 2
R NO,
)
' N
H

which is thereafter alkylated under reductive conditions with a compound of the Formula

v

R!-CHO, followed by reduction of the nitro group using hydrogen and paliadium on

20 charcoal to give a compound of the Formula I wherein R* is -NH,.



of the general formula VI wherein R2 and R3 are as defined in ,claim1l and
R4 is NO2, wth Boc-piperazine in acetonitrile in the presence of 17,%[]\, 2005
triethylam ne under standard conditions, followed reduction of the ni

group by hydrogenol ysis using palladiumon charcoal as the catal yst, 20

met anesul ghpaxbabd on using znet hanesul phonyl anhydri de i pegi§ghlh@k®met hane in
the presence of triethylamne, and thereafter renoval of the Boc protection
group under standard conditions to give a conpound of the Formula VII His
VI1 which_is ther eafter al kyl ated under reductive conditions with a conpound

of the Fo 'H’u:*—'é eyl Subfonanilidesifixamslpsdtd on of the nitro group using
hydrogen t he For Ia I
wher ei n N}@ggfgfrﬁ%l e&ﬁﬂlﬁeﬁg%bbe ng &%EE% i nr\e/’aeC%flgéﬁoﬁ?oém

separate eﬂmetgbmrfmmm ts of the conmpounds of the Forrmula I, |ncI udi ng
salts of enantioners. Conpounds of Formula I are chiral 17NOv2005 WD

02/ 094794 PCT/5E02/ 00956 10 conpounds, with the diaryl nethyl pi perazi ne
group being the stereogeni c denter, see Figure 1* below. 1* s A-further
enbodi ment of the pres 2,3(-)-enanti omer of a conpound
according to Formula I, we sal d conmpound. A further

enbodi nent of the present |i nven t he (+)-enantionmer of a conpound
according to Fornula I, aRawell ai,d conpound.

5 ) Br VI

wherein R? and R’ are as defined in claim 1 and R*is NO,, with Boc-piperazine in
acetonitrile in the presenée of tdethyla:ﬁine under standard conditions, followed reduction
of the nitro group i)y hydrogenolysis using palladium on charcoal as the catalyst,

10 metanesulphonylation using methanesulphonylanhydride in dichloromethane in the
presence of triethylamine, and thereafter removal of the Boc protection group under

standard conditions to give a compound of the Formula VII

o]
R2 R3

ToLac o
2

R | NHSO,CH,
[Nj

N ) -
H VI
which is thereafter alkylated under reductive conditions with a compound of the Formula -

- 15

R!-CHO, followed by reduction of the nitro group using hydrogen and palladium on
charcoal to give a compound of the Formula I wherein R* is -NHSOR’.

20  Within the scope of the invention are also separate enantiomers and salts of the compounds

of the Formula I, including salts of enantiomers. Compounds of Formula I are chiral



10 EXAMPLES The invention will now be described in nore detail by the

foll ow ng Exanples, which are not to be construed as limting the
invention. 1 7 NOV 2005 WD 02/094794 11 Schene 1: Preparation of Fl dof®B)V 2005
Phenol s; Exanples 1-3 a 4i Pr2NCOPhl CH n-BuLi, THE (60%9 3 OH {1) c

PCT/ SE02/ 00956 b O 1) SOBr2, CH2CIZ 1 2) Boc-piperazine, CH3 ACN, TEA 3)
TFA, CH2Cldbo 2de7%9 O | 1) BnBr, TEA, ACN CH3 2) BBr 3, pCHREh404560%) (2)

10

compounds, with the diarylmethylpiperazine group being the stereogenic center, see Figure

I* below.

I*

5 A further embodiment of the present invention is thus the (-)-enantiomer of a compound

according to Formulail, as well as a salt of said compound.

A further embodiment o_f the present invention is thus the (+)-enantiomer of a compound
according to F ormula I, as well as a salt of said compound.
10
EXAMPLES
The invention will now be described in more detail by the follpwing Examples, which are

not to be construed as limiting the invention.



1) thiophene- 3-carboxal dehyde, NaBH3CH, MeCH, HOAc 2) BBr3, CH2Cl 2, 26%,1)
i m dazof e 2-carboxal dehyde, NaBH3CN, MeCH, HOAc Internediate 1: 17 NOV 2005
44( 4- 1uor o- 3- znet hoxyphenyl fhydroxy) nmet hyl ]-N. N-diisonropvl- benzanm de.
NN- Di i sopropyl - 4-i odobenzani de (6.0 g, 18 mmol) was di ssolved in THE (200

m.) and gg)ocl -78 C under nitrogen atnosphere. BPJP(" .3 M
solution i e%zz%g 18 mmol) was addlgd dropwi se during ]é]g}ﬁoa 65 to -78
C. 4-fluoro-3 nethoxybenzal dehyde (2 g, 18 mrnol) was added dropw se

di 550l ved | QuTifes( $réblson ko bRnk Gmaddesl of ter 30 mn. AT er

concentration 1 n vacuo, extraction wth In water, drying (MySOH4)
and evaporation of the organic ppas€ the residue was pUI’IfI ed by
chr omat ogr aphy sglica-(Q - 7 g) _¥o yield,.the desired

product (3.9 g N O vV 2005 WO SE02 0% .' H NV\R
(CDC13) S H o- mm)oh.f 1) 1) 80 FHLY m 2H), 3. 80

(s, 34, 6.10 (d, Jl—n@hi‘m o6 76 (m 1y (%) Bacrpiperazingd. (m 1H) ,
6.76 (m 1HO 7.25CHg7. 40 (2 3 ﬁﬁ&%%ﬁtc? Zivey

4-1(4-fl uoro- 3- met hoxyphenyl | (1- ni ner azi ny(l1] met hyl | - » CRCT, (ST%)

di i sopropyl benzani de. Intermediate 1 (3.9 g, |1 rrrml) was di ssolved in dry

CH2CI 2 (50 nmL) and treated with SOBr2 (0.88 ,
30 mn. Neu ral0|zat|on with KHCO4 (aq.) and

%I*O‘

phase was y solyepfE evaporation in va
N
. /t
0 3
.1 1)BnBr, TEA, ACN
NS - ©Hs 2)BBr, CH,CL, (50%)
2) E j ‘ N
N
- H

: J Example 1

1} imidazole-2-carboxaldehyde,
NaBH,CN, MeOH, HOA:

2) BBr,, CH,Cl,, 25%

/L 9] ' c ‘
Qeyed Qo

A o o
’ | (]

Qo | .

N"h.

s : Exampie 2 . Q\_}N Example 3 -

Intermediate 1: 4-[(4-fluoro-3-methoxyphenyl

1) thiophene-s-cérboxaldehyde,
NaBH,CH, MeOH, HOAc
2) BBry, CH,Cl,, 26%

benzamide, -

5  NN- Dusopropyl-4-1odobcnzam1de (6.0 g, 18 mmol) was dissolved in THF (200 mL) and
cooled to -78 °C under nitrogen atmosphere. n-Buli (14 mlL, 1.3 M solution in hexane, 18
mmol) was added dropwise during 10 min at -65 to -78 °C. 4-fluoro-3-
methoxybenzaldehyde (2.8 g, 18 mmol) was added dropwise dissolved in THF (5 mlL).
NH,Cl (aq.) was added after 30 min. After concentration in vacuo, extraction with EtOAc/

1 water, drying (MgSO4) and evaporation of the organic phase, the residue was purified by
chromatography on silica (0 — 75% EtOAc/heptane) to yield the desired product (3.9 g,



10 residue and Et3N (1.8 nL, 13 mmol) was dissolved in MeCN (50 anL) and

stirred with Boc-piperazine (2.1 g, 11 mmol) at 25 C for 12 h.

Concentration in vacuo and chromatography on silica (0 to 50% Et OAcl 7 NOV 7095

hept ane) gave 4.6g. 1.6g was treated with TFA in CH2Cl2 (1:1), concentrated

I n vacuo, extracted CH2Cl2/ K2C04 (aq.), dried (K2COX) and evaporated in

vacuo to gigugodfdermediate 2 (1.3 g, 81% from i nt er medi péEsebdingesdd M5 (ES)

428.21 (MH+). Exanple 1: 4-[1-(4-Benzy-niuerazin-l-yl)-I-(4-fluoro-3-h dry

oxy-phenyl | -net hyl I -N. N- dii soprogvl -benzam de. Internediate 2 (0.41 g, 0.96

rmD' ) andso%z)lﬁmna(rcm@hg@ 12&1ru{m 1214) o1eBI(3, weLigz, Ay SU-3.9¢m, 29), 8130 MeCN (10
Benzyl brom de (0.14 was added with stirring at 25 T.

After 12 k& 8H @@I(Qiln%@@c@?ﬁ:@hﬂ@i @n d Huir-04 o d Boyp- 1By phase

chr omat og epnRP- 18, 10-80 % MeCN in water, 0.1 % TFA). 0.53 ¢

of free bgggh?l)\g%@dbﬁgg%ﬂ fter extraction with CH2Q 2/ K2004 (aqg.), dryi ng

(K2CO4) and evaporation.in vacuo. Treatment with boron tribromde (4 eq.

N1 solution in, of wat er,

concenf r atiigmediate, SASSCU 5 RS AR GEFS ve Exarrple-l as

t he triflgggo%%g&%&% g, 00/() MS (ES) 504 22 (M—|+) IR (NaCl) 3222,

1677, 159 01,1135 (cm1).” "HNWR (CD3OD) S =1.1, 1.5 (m

121 1) 2I:merm(e¢;ateamj39gzmnm8) («vmdlzsajvedmeﬁ%cméﬂ mlzlaﬂcstrr(asedvmﬂhl) 6.60 (m

i . cal S0B8PSt mEaA Bep 3T R0 ing ucizagtn WpadiEos e rouna

G 60, 06 s mefR,COof 18 ordankt MM Q&Q&ldﬁ@d@%@&é&%%ﬁ%bﬁmﬁﬁ@ 13
Smolo 2.

4- Tl (Ia _ Fr%flean%BW&% B ) phewal) was distolved indyieeN £3Qmhrandstioed Witk azi n-1 - y1 ) -
met hyl | - Hoc Mpdlab 0 @PE}'I'I 165 #B R for 12 h. Concentration in vacuo and

chromatography on silica (0 to 50% EtOAc in heptane) gavc'4.6 g. 1.6g was treated with
TFA in CH,Cl; (1:1), concentrated in vacuo, extracted CHaCly/ KoCOj4 (aq,), dried

(K2C04) and evaporated in vacuo to give Intermediate 2 (1.3 g, 81% from intermediate 1).
15 MS (ES) 428.21 (MH+).

Example 1: 4-[1-(4-Benzyl-piperazin-1-y1)-1 ;( 4-ﬂuoro-3-hvd:oxv—uhenvl)-methvl]-N.N-_

diisopropyl-benzamide.
Intermediate 2 (0.41 g, 0.96 mmol) and triethylamine (0.20 mL, 1.4 mmol) were dissolved
26 in MeCN (10 mL). Benzyl brbmide (0.14 mL, 1.1 mmol) was added with stirring at 25 °C.
After 12 h the solution was concentrated and purified by reverse phase chromatography
(LiChroprep RP-18, 10-80 % MeCN in water, 0.1 % TFA). 0.53 g of free base was
obtained after extraction with CH,Cly/ K5CO4 (aq.), drying (KoCOy) and evapération in
vacuo. Treatment with boron tribromide ( 4 eq., IM solution in CH,CL) in CH2Cl; at —78
25 °C, addition of water, concentration i vacuo and reverse phase chromatograi)hy gave
| Example 1 as the trifluoroacetate (0.35 g, 50%). MS (ES) 504.22 C\IH+). IR (NaCl) 3222,
1677, 1592, 1454, 1346, 1201, 1135 (cm-1). "H NMR (CD30D) d=1.1, 1.5 (m, 12H), 2.3
(m, 3H), 2.9-3.8 (m, 7H), 4.33 (s, 2H), 4.75 (s, 1H), 6.60 (m, 1H), 6.83 (m, 1H), 6.94 (m,
1H), 7.24 (d, I = 8 Hz, 2H), 7.47 (m, 7H). Anal. Calc. for C31H3sFN30; x0.8C4HFsO4
3 C:59.87, H:5.82, N:6.12. Found C:60.06, H:5.83, N:6.19.



Internediate 2 (0.43 g, 1.0 nmmmol) was dissolved in MeOH (5 nnL) with

3-t hi ophene 5 carboxal dehyde (0.11 nL, 1.2 mmol) and HOAc (57 tL, 1.107 NOYIOS
and stirred for 1 h. Sodi um cyanoborohydride (63 ng, 1.0 nmol) was added in
portions over 6 h and the reaction was stirred at 25 C for an additional 12
h before wg, 65%5 ?lp by concentration in vacuo and extr 3ghis@fhdosdd2Cl 2

/ K2C03( aq) ) urification by reverse ase chromat ography as for Exanple 1
to give 0.32 g (0.62 rrm)l) as free basée. Treatnent wi th boron 10 tribrom de

as for Exapgnéida: X ! AXBITR L 17 eragﬁ_,ﬁ_ ®s the
trifluoroacetate. NS . ] 1454,
1346, 1200methyl}-A:N-Giisepropyl-henzamide CD30D) 8 1 1, 1.5 (m 12H) 2.3Q (m 2H),

2.9-3.7 (m 10H), 4.37 (s, 2H), 4.75 (s, 1H), 6.60 (m 11-1), 6.84 (m’
111), 6.94 (m 1H), 7.18 (m 111), 7.25, 7.48 (2d, J = 8.0Hz, 4H), 7.55 (m

1H), 7.65 kfarmddidte 24088 g, 1(Rinenol)fvads ﬁ&b&ﬁﬁm(xﬂﬁvﬁta 3@Hibgeae4 x0. 5 H20,
C.55.16, H 5.55,. N\05.99. Found, C:55.12, H:.5.39, N6.07, Exanple 3: 4- f
1- ( 4- FI Uorsetmxpideygs (0. by 1 3 mmoland HQ A ST ato I Danmelyandstied firddr azi n- | -

Ilnethllg}j%? dure as.for
)Iéxarrpl ey2 reac {:@8&5%%3%@%‘2@@3 %4%3?%&%@%%8{& lrJrrmI )s
fol |l owed hyadtiogaasstittedat 251°0 Goran additidiabd bibefofe vﬁﬁhhggpbﬁc@camzh&l& (0. 18 g,

259 as the trifluoroacetat (ES), 494. 23 (MH) ) 3123, 1673,
1454, 1350/2CHOPE extif&%@ﬂ@ﬁ@; /K'\/Eﬂsﬁﬁmii Ruaﬁémpbgfr&veisef a Omatos@m

2.7-3.8 , 6. 94 1H),
202 (m (?sforﬂﬁ@f' le ﬁm%ve(§82§gb&ér&%_a§@ee%we Tlféataﬁnl(\ﬁ"lﬂl Hﬂ)on Al (CzTIe leor

C28H36 N5 Otpibsomnide a@cfm@m el qhmato@m EBVE Emlel?4(0 N 52@8) asnbmd
C. 50. 44, ) a4 eparation
© 50. 4. nel%ﬁug%"r?%f 2 1Svfs}1c_Eg}5?0. MU R WRAH R4, 16be 38 B48 1255,

1135 (cm-1). "H NMR (CD30D) § = 1.1, 1.5 (m, 12H), 2.30 (m, 2H), 2.9-3.7 (m, 10H),

4.37 (s, 2H), 4.75 (s, 1H), 6.60 (m, 1H), 6.84 (m, 1H), 6.94 (m, 1H), 7.18 (m, 1H), 7.25,

7.48 (2d, J = 8.0Hz, 4H), 7.55 (m, 1H), 7.65 (0, 1H). Anal. Calc. for CzH3sFN30:8 x0.8

15 C4HyFg04 x0.5 H;0, C:55.16, H:5.55, N:5.99. Found, C:55.12, H:5.39, N:6.07.

Example 3: 4-{1-(4-Fluoro-3-hydroxy-phenyl)-1-[4-(1H-imidazol-2-ylmethyl)-piperazin-1-
yil-methyl}-N N-diisopropyl-benzamide. '

20 Employing the same procedure as for Example 2 reaction with 2-imidazole-carboxaldehyde
(6.10 g, 1.1 mmol) followed by treatment with boron tribromide (6 eq.) gave Example 3 |
(0.18 g, 25%) as the trifluoroacetate. MS (ES) 494.23 (MH+). IR (NaCl) 3123, 1673, 1592,
1454, 1350, 1201, 1135 (cm-1). 'H NMR (CD;0D) 8= 1.1, 1.5 (m, 12H), 2.7-3.8 (m,
10HD), 3.95 (s, 2H), 5.20 (m, 1H), 6.70 (m, 1H), 6.94 (m, IH) 7.02 (m, lH), 7.32,7.58 (24,

25 J=8.0Hz, 4H), 7.46 (s, 1H). Anal. Calc. for CasH3eFNs0; x1.2 C4H2F504 x0.7 H;0,
C:50.51, H:5.14, N:8.98. Found, C:50.44, H:5.18, N:9.11.



(4) OH (3) ¢ N 1) BnBr, TEA, ACN 2) H2-Pd/C, EtCH, 30% 1)

t hi ophene- 3- car boxai dehyde, ~NaBH3CH, MeCH, HOAc 2) H2-Pd/C, Et OH 2094 4HA)05
I nternmedi ate 3: 4 hydroxy(3-nitrgphenyl)nmethyll-N N-diisopropyl benzarni de.
Procedure as for intermediate 1 but after addition of n-BuLi the solution
was cannu ybQto a solution of 3-nitrobenzal dehyde mml) in
toluene/ T d(ag%‘g%i;x. 1:1, 100 i nL) at,-78 C. Wrkup anic’lé{:'r Bﬁ(g’r?%%ggraphy gave
for internediate 3 (2.4 g, 37%9.FH NMR (CDC13) 8 1.1-1.7 (m 12H), 3.90 (d,

J = 3.5 Hz, Stidme 23 PreghrReidd®f RlinesSdig4-d = 3.5Hz, |H), 7.27, 7.35 (2d,

J' = S 4b), 751 (m TH), 771 (m TR, 8.13 (m, IH, 8.30 (s, IM

e

I nternmedi ate 4:
N, N-di i sopropyl ~4-1(3-nit r‘ophenylly ]

met hyl | bgpzamn de.
Enpl oyi ng t he @ proceddre as fo i re

2; iI-nterrediate 3(2.4 g,

._“%3

6.7 mmol) HQ BoC AAPgNEsRed | 3 . SOBRoFH.CIFEA tr eat nent
quantitatively gave Zinmver medi3ase 4. M5 (ES), 425. 23%( FRRFEZIRO 2

0 .
4-1Pr2NCOPhI~ n-BuLi,  THE (37% O @) 3) TFA, CH,CI, (81%)

-

__....—.-_—.__-.’.
2 1) BnBr, TEA, ACN [Nj
N

. ENJ 2) H,-Pd/C, EtOH, 30%
4
@ El:j' : J Example 4

1) thiophene-3-carboxaidehyde, _
NaBH,CH, MeOH, HOAc 1} imidazole-2-carboxaldehyde,
2) H2-Pd/C, EtOH, 20% NaBH,CN, MeOH, HOAc
2) H2-Pd/C, EtOH, 7%

| o. : | /LN O :
JJ“\‘NHZ LU,

. Intermediate 3:_4-[hydroxy(3-nitrophenvlymethyl1-N, N-diisopropylbenzamide,
Procedure as for intermediate 1 but after addition of n-Buli the solution was cannulated
into a solution of 3-nitrobgnzaldchydé (2.7 g, 18 mmol) i:r;toluene/’I'I-IF (approx. 1:1, 100
‘ 5 mL)at-78 ‘;C._ Workup‘and chromatography gave for inténnediate 3(2.4g 37%).'H NMR
(CDCl3) § 1.1-1.7 (m, 12H), 3.90 (d, J = 3.5 Hz, 1H), 3.4-3.9 (m, 2H), 5.91 (s, T =3.5Hz,
1H), 7.27, 7.35 (2d, T = 8Hz, 4H), 7.51 (m, 1H), 7.71 {(m, 1H}, 8.13 (m, 1H), 8.30 (s, 1H).
Intermediate 4: N N-diisopropyl-4-[(3-nitrophenyl)(1-piperazinyl)methyilbenzamide.

2

Employing the same procedure as for intermediate 2, intermediate 3(2.4 g, 6.7 mmol)
10 gave Boc-protected intermediate 4 (2.83 g, 81%). TFA treatment quantitatively gave
intermediate 4, MS (ES) 425.23 (MH+).



1) im dazol e-2-car boxal dehyde, NaBH3CN, MeOH, HOAc 2) H2-Pd/C, EtOH, 7%
PCT/ SE02/ 00956 b' NO 1) SM, CH2A 2 2 2) Boc-piperazine, ACN, TEA 3)7 NHA005
CH2CI 2 (81 % NH2 Exanple 4 1 7 N OV 2005 WO 02/ 094794 PCT/ 5E02/ 00956 15
Exanpl e 4: 4-11-(3-Am no_phenyl)-I-(4-benzyl iperazin-I|- 1l-nethyl

-N.N-diis benzam de. Reaction of 7 (0.40 g, 0.94 th benzy]
brom de agﬁﬁw nple 1 was foll owed py hydr ogenat i on (("EEE’(J Z%ag%m ) with
10% Pd/ C (50 nm) |n EtC]—I(25 m_) andé N HC1(1.2 ni, 524mml) for 2 h.

Purifi cat igQRh

for Exanpfe ' g 3 ' [ e.
485. 40 (mmn_cl_R(Nao) 3414 1673, 1605, 1455, 1345 1201, 1134 (cm1). 'H

o (e Recionsfy 0t D iRt v P bl el 75, (>

C31H40N40
32 OO Birogen A ER b pef) wd B, P@&@O%wﬂaﬂoﬂésmammm@%g

4-ri - (3 ARirromplh &yl Pgnﬁaahpggy tﬂﬁﬁémpl@sy FhrempipRrapihesingthe sameyepndingsshy | 1-
as for Example 1 gave Example 4 (0.20 g, 30%) as the trifluoroacetate. MS (ES) 485.40
(MH+). IR (NaCl) 3414, 1673, 1605, 1455, 1345, 1201, 1134 (cm-1). "TH NMR (CD;0D) §
=1.1, 1.5 (m, 12H), 2.3 (m, 2H), 2.9-3.8 (m, 8H), 4.31 (s, 2H), 4.47 (s, 1H}, 7.02 (m, 1H),
7.21-7.52 (m, 12H). Ana.l.l Calc. for C3;HaoN4O x1.2 CH;Fs04 x0.5 H,;0, C:56.04,
10 H:5.70, N:7.30. Found, C:56.06, H:5.67, N:7.41.

N N-diisopropyl-benzamide.

Reaction of intermediate 4 (0.40 g, 0.94 mmol) with 3-thiophene-carboxaldehyde as for

15 example 2 was followed by hydrogepation (Hs, 30 psi) with 10% Pd/C (50 mg) in EtOH
(25 mL) and 2 N HC1 (1.0 mL, 2.0 mmol) for 12 h. Purification by reverse phase
chromatography using the same conditions as for Example 1 gave Example 5 (0.13 g, 20%)
as the ditrifluoroacetate. MS (ES) 49128 (MH+). IR (NaCl) 3408, 1673, 1605, 1455, 1345,
1201, 1134 (cm-1). "H NMR (CD;0D) 8 = 1.1, 1.5 (m, 12H), 2.3 (m, 2H), 2.9-3.8 (m, 8H),

20 4.35 (s, 2H), 4.44 (s, 1H), 6.98 (m, 1H), 7.16-7.32 (m, 6H), 7.49 (d, J = 8Hz, ZH)}, 7.55 (m,
1H), 7.64 (m, 1H). Anal. Calec. for CooH3sN4OS x1.3 C4HaF¢O4 x0.6 B0, C:51.48,

H:5.28, N:7.02. Found, C:51.51, H:5.20, N:7.01,

25 methyl}-N.N-diisopropyl-benzamide.
Employing the same procedure as for Example 2, reaction of intermediate 4 with 2-
imidazole-carboxaldehyde (0.10 g, 1.1 mmol) followed by hydrogenation gave Example 6
(45 mg, 7%) as ditrifluoroacetate salt. MS (ES) 475.30 (MH+). IR (2x TFA, NaCI) 3351,
1674, 1621, 1455, 1349, 1202, 1134 (cm-1). '"H NMR (2x TFA, CD;0D) §=1.1, 1.5 (m,

1 12H), 2.9-3.8 (m, 8H), 4.35 (s, 2H), 4.44 (s, 1H), 6.98 (m, 1H), 7.16-7.32 (m, 6H), 749 (d, .
T = 8Hz, 2H), 7.55 (m, 1H), 7.64 (m, 1H). Anal. Calc. for CagHzgNeO x1.6 C4H3F¢04 x0.8
H,0, C:48.39, H:5.05, N:9.84. Found, C:48.43, H:5.06, N:9.85.



N. N-di i sopropyl - benzam de. Reaction of internediate 4 (0.40 g, 0.94 mol)

w th 3-thi ophene-carboxal dehyde as for is exanple 2 was foll owed bﬁ v 2005
hydr ogenat i on (H2 30 psi) with 10% Pd/C (50 ng) in EtOH (25 nl) (]NZUI\}
14C (1.0 m, 2.0 nrnol) for 12 h. Purification by reverse phase

chr omat og i ng the same conditions as for Exanple anple 5
(0.13 g, Wf‘%y as the ditrifluoroacet % M5 (ES) 491. Zgé{W??ﬁR (NacC1)
3408 1673, 1605, 1455, 1345, 1201,1134 (cm1l1). 'H NIVR (CD3CD) S=1.1, 1.5
(m 12H), 2. s?chéﬂés 26 argﬂ&ﬁmtﬁﬁbul%kaéhdes?ﬁxaﬁlﬁ7 (G} 4.44 (s, 1H),
6.98 (m 1H), 7.16-7.3 , Lo (m  1H), 7.64
(m 1H). Anal. Cal e. for CZQHSB 0SPxI 3 C4H2F604 x0. 6 H20, C. 51.48,

H 5.28, N.7.02. ‘ Exanpl e g: 4-{

1- (3- Ani no- phefiy1) - | - f-4- (£ i.ni daZol - b- vl methy p. ?533’—5—'5 yII- 25
met hyl } - NNFThi | =i PrehCm de}E‘ﬁ‘pI e e i as for
Exanpl e 2, r@action GfmBukit Bifdtihlate 4 wit h:;

im dazA %ﬁ oXaI dehyde (0. 10
g, 1.1 rnnmol) fol lowed by hydrogenation gm Exanple 6 (45 ng, 7% as
ditrifluoroacetate salt. M5 (ES) 475.30 ( ). JR (2x TFA, NaCl) 3351,
1674, 1621, |14

2x TFA, CD30D) 5 = 1.1,

| 1349, 1202, 1134 (cm1).'H MR
1.5 (m 3 . 8H), 4.35 (s, 2% 6.98 (m 1H),
7.16-7.32 ( J = 8Hzg 2H), 775BN( (m 1H). Anal.
Cal e. for CZ8H38N CAPER607, 8¢ BioAa2n ‘ N 9.84. Found,
C 48.43, H 5.06, N 17 Nog(aagg@ Wé@&ﬂ?% 16 S 3 preparation
of Met hyl Sul fonaa) | Exanphesa, NG 4-iPr 2N I SO,CH,

5)
Ao N
1) furan-3-carboxaidehyde,

NaBH,CN, MgOH, HOAc

1) thiophene-3-carboxaidehyde,
2) H2-Pd/C, EtOH, 7%

NaBH,CH, MeOH, HOAc
2) H2-Pd/C, EtOH, 20%

Intermediate 5: N N-diisopropyl-4-[{3-[(methylsulfonyl)amino]phenyl }(1-

iperazinylimethvilbenzamide. -

5 Intermediate 3 gave Boc-protected Intermediate 4 as described for Intermediate 4, above.

- Boc-protected I.ntermédiatc 4 (1.21 g, 2.3 mmol) was hydrogenated under H; at 30 psi with
10% Pd/C (150 mg) in AcOH (25 mL) for 12 h. Evaporation in vacuo and extraction with
CHaCly/ K2CO4 (aq.) gave 1.1 g (2.3 mmol) of the intermediate aniline, which was
dissolved in MeCN/CHCI; (1:1, 10 mL). EtsN (0.48 mL, 3.4 mmol), then

10 methanesulponylanhydride (0.41 g, 2.4 mmol) was added at 0 °C. After warming to room
temperature the reaction was worked up by extraction CH;Cla/brine. Purification by
chromatography on silica (0‘— 5% MeQH/ CH,Cl,) gave Boc-protected Intermediate 5 (1.3
g, 97%). Treatment with TFA in CH,Cl; quantitatively gave Intermediate 5. MS (ES)

473.16 (ME-).



2 n-BuLi, THE (37% 2) H2-Pd/C, EtOH, 20% NaBH3CH, MeOH, HOAC

1) t hi ophene- 3- car boxai dehyde, Exanple 7 NH S(c)2CH3 Internedi ate 5:

N, N-di i sonropyl -4-[ T3-[ (net hyl sul f onyl ) am nol phenyl } ( 1- 17 NOV 2005
pi nerazi nvl ) met hvl | benzam de. 5 Internedi ate 3 gave Boc- protected
Internediate 4 as described for Internedi ate 4, above. Boc-protected

| nt er medi @4o82/0946d¢ 21 9, 2.3 nrhol) was hydrogenat ed undgerdgdzadese30 PSi With
10% Pd/ C (150 mg) in AcOH (25 nL) for;;12 h. Evaporation in vacuo and .
extraction with CH2Cl2/ K2C04 (ag.) gave 1.1 g (2.3 mmiol) of the

I nternmedi ate aniline, which was dissolved in MeCN CH2C12 (1:1,10 nL). Et3N
(0.48 n., 3.4 mml) then 10 net hanesul ponyl anhydrlde (0.41 g,- 2.4 mmol ) was
added at ®xanplaft MNV-Tinsopramyi-f-H1-fI 8y 3] en dAthiophendas wor ked up
by extractj 2(:1 2.fp1' . . P rlflcaalon by chromatography on silica (0 - 5%
McOHI  CH2 mediate 5 (1.3 g, 97% . Treatnent

wi th TFA RedicHéirdingtisyrbdedise\e fot Pyavigle RN vefRdiatt (0220 gVB4§ BRol) fis. 16
{MH). 0 - : PCI/SEQ2/ 00956 b" 1) SOBr2, CH2CE2 2 2) Boc-piperazine, ACN,

TEA s Example 7 (90 mg, 26%) as ditriflnoroacetate salt. The dihydrochloride salt was obtained
after extraction of the free base with CH;Cly/ K,CO, (aq.) and treatment with 2 eq. HCI
(ag.). MS (ES) 569.21 (MH+). IR (free base, NaCl) 1604, 1455, 1340, 1151 (cm-1). 'H
NMR (free base, CDCl3) § = 0.9- 1.7 (m, 12H), 2.5 (m, 8H), 2.85 (s, 3H), 3.55 (5, 2H), 3.8
(m, ZH), 4.22 (s, 1H), 7.00-7.40 (m, 12H). Anal. Cale. for C3gHoNsO35, x2.6 HCI
10 C5430 H:6.47, N:8.44. Found, C:54.33, H:6.20, N:8.32.

Example 8: 4-([4-(3-furylmethy])-1-piperazimvl]{3-[( methv.lsulfonvl)aminohhénvl}-N.N-
diisopropyl-benzamide.
Employing the same procedure as for Intermediate 7. Intermediate 5 (0.21 g, 0.45 mmol)

15 gave Example 8 (80 mg, 32%) as free base. MS (ES) 553.23 (MH+). IR (free base, NaCl)
1604, 1455, 1340, 1151 (cm-1). 'H NMR (free base, CDCls) & = 1.0- 2.6 (m, 20H), 2.91 (s,
3H), 3.40 (s, 2H), 4.22 (s, 1H), 6.39 (5, 1H), 7.06-7.42 (m, 11H) Anal. Calc. for
C3oH4oN4O4S x2.8 HCY, C:55.03, H:6.59, N:8.56. Found, C:54.93, H:5.93, N:8.49.




NH SOQ2CH3 (5) 1) furan-3-carboxal dehyde, NaBH3CN, McOH, HOAc 2) H2-Pd/C
EtOH, 7% 1 7 NOV 2DO6 WO 02/ 094794 PCT/ SE02/ 00956 17 Exanple 7: NN17 NOV 2005
Di i sopropyl -4-11-( 3-net hanesul f onyl arni no phenyl)-1-(4-tbi ophen- 3-

yl met hyl - piyerazin-|1 -vl)-nethyll-benzam de. Reductive am nation procedure
as for Exa,%é Internediate 5 (0.20 g, 0.43 mmol) ¢ le 7 (90
ng, 26% as {3%45?4]:' uoroacetate salt. .the di hydrochlori gi\é@résaEl%tﬂEe\?vgimobt ai ned
after extraction of the free base vvit]h CH2C 2/ K7CQ04 (aq.) and treatnent
wWith 2 eq. ISeheme(d@®PriparMiorfFEramfies #31 (MH). IR (free base, NaCl)1604, 1455,
1340, 1151 (cm1l).1H NMWR (free base, CDC13) 8 = 0.9- 1.7 (m 1211), 2.5 (m
8H), 2.85 (s, 3, 3.55 (s, 21-1), 3.8 (m 2H),54.22 (s, 1H), 7.00-7.40 (m
12H). Anal . Calje. for C30HAONAO3S2 X2.6 HO, 10 | 54.30, H 6.47, N:8.44.
Found, C 547387 } 3. 32. Exanple 8: 4 :
pi nerazi nv1113 g Qny! | am nol phenvl ? N. N-
Enpl oyi ng the sane prdcedure™xs for Internediate 7. edi Ble 5 (0.21 g,

0.45 mmol) 1s gave @pl e 8 (80-mg—3RY% as free baE:jl\/B (ES) 553.23
).
2 :

(NW). IR (free base ) 16DpanBLAEs, A0, 1151 (cm 1H NVR (free base,
CDC13) 8 =1.0- 2.6' (WMN“20H), 2.2DH-RAC ElOR96% 3 40 (s, 4.22 (s, 1H), 6.39
(s, 1H), 7.06-7.42 (rf HM Anal. Cale. for C30H4ONAOJS XZaMpdidl, C:55. 03,
H 6.59, N 8.56. Found, C:.54.93, H 5.93, N: 8, 49.

1} thiophene—3—carboxa[dehyde,
NaBH,CH, MeOH, HOAc

2) H2-Pd/C, EtOH,
) e ' MeSO,Cl

TEA, ACN

O -.
() - T
' N L N NHSO,Me
§7> Example 9 [N]
' N

| Example 11

diethylbenzarnide. N,N-diethyl-4-{(3-nitrophenyl)(1-piperazinyl)methylJbenzamide .

5 (prepared analogous to intermediate (4) in Scheme 2) (0.85 g, 2.1 mmol} was dissolved in v
MeOH (5 mL) with 3-thiophenecarboxaldehyde (0.40 mL:l4.3 mmol) and HOAc (60 pL,
1.0 mmol) and stirred for 1 h. Sodium cyanoborohydride (135 mg, 2.1 mmol) was added in

_portions over 6 h and the reaction was stirred at 25 °C for an additional 12 h before

working up by concentration in vacuo and extraction (CH»Cl, /K,COs(aq)). Purification by

10 - chromatography on silica gave the 3-thienylmethyl derivative (0.45 g, 43%).
Hydrogenation of the product (0.30 g, 0.61 mmol) and reverse phase chromatography gave
the title compound (0.17 g, 35%) as the tris-trifluoroacetate. MS (ES) 463.34 (MH+). IR
(NaCI) 3418, 1673, 1600, 1461, 1200, 1135 (cm-1). "H NMR (CD;0D) § = 1.17, 1.31 (m,



1 7 NOV 2005 WD 02/ 094794 18 Schene 4: Preparation of Exanples 9-11 NO2 1)
BnBr, TEA, ACN 2) H2-Pd/C, EtOH, 26% 1) thi ophene-3-carboxal dehyde, v 2005
NaBH3CH, McCOH, HOAc 2) H2-Pd/C, EtCH, PCT/SE02/ 00956 McSQ2C  TEA, AC?!\M)
Exanpl e 9: 4f

(3-ami no%ql%h),;ﬁ-(&t hi envl met hyl) - 1- pi perazi nvl I met hyljsMN» Mose

di et hvl benzam de’ : 19

N, N- di et hyl -4[ (3-ni trophenyl) ( 1- pi perazi nyl ) net hyl ) benzam de 5 (prepared
anal ogous gt 243ty dBslisatiqn{ 437),13043C AR 191D, (U A3, 263 (5@l ) 2 di ssol ved
in MOH ?ISIpm_) (WI tgﬁgS—tﬁidc’) iﬁ%necar boﬂgl dg de78((§0. zn(L, 4_%),7 \fn?f%f) and HOAc
(60 L, 118),M8I0n, &HY 78011 @n,fﬁﬂ,lﬁh?-ﬁgﬁdjﬁﬁs6-9&(111bkﬁ)ohydri de (135 nmg, 2.1
nol ) was added in portions over 6 h and the reaction was stirred at 25 C
for an additional 12 h before working up by concentration in vacuo and

extract i oRxdrete 02 442 G 0akR ) (4Rsehifli 1 Cilpdrotin Rty =N dhdieddbaghaay on

silica gave_the 3-thien derivative ( Hydr ogenat i on of

the préduliV '@@@b%@@?&ﬂ%?(ﬁ%m%%%@? %%ﬁglg@g &hg?&t%@mb #dgave the
(e, R R 42 G bl sl G R AR el 56 ey
8 =1.17, 1l347@mimol) was added with stirring at 25 °C. After 12 h the solution was concentrated
- in vacuo. Extraction (CH,Cl; /K>CO3(aq)) and puriﬁca;tion by chromatograpy on silica
gave the benzylated product (1.4 g, 2.9 mmol).Hydrogenation (Ha, 40 psi) with 10% Pd/C
10 (100 mg) in EtOH (25 mL) and 2 N HCI (2.5 mL, 5 mmol) for 4 h was followed by

~ concentration in vacuo and reverse phase chromﬁtography to give thé title compom')d as the
tris-trifluoroacetate (0.9 g, 26%). MS (ES) 457.26 QVH+). IR (NaCl) 3422, 1672, 1603,
1458, 1209, 1133 (cm-1). "H NMR (CD;0D) 8% 1.1,1.2 (m, 6H), 2.3 (m, 2H), 2.9-3.6 (m, '
10H), 4.33 (s, 2H), 4.49 (s, 1H), 5.48 (s, 2H), 7.01 (m, 1H), 7.24-7.34 (m, 5H), 7.47 (m,
15 5H),7.52(d, T ="7.5 Hz, 2H). ’

Example 11: 4-((4-benzyl-1-piperazinyl){3-[(methylsulfonyl)amino]phenyl methyl)-N.N-

diethylbenzamide. The product of Example 10 {0.35 g, 0.76 mmol) and triethylamine (0.12

ml, 0.84 mmolj was dissolved in MeCN (10 mL) and methanesulfonic anhydride (0.14 g,
20 0.84 mmolj was added at 0°C. After stirring 10 min at 25°C, the solution was concentrated

in vacuo and purified by reverse phase chromatography to give the title compound as the
bis-triflucroacetate (0.23 g, 40%). MS (ES) 535.21 (MH+). IR (NaCl) 3479, 1673, 1604,
1458, 1337, 1200, 1150 (cm-1). 'H NMR (CD;0D) 8= 1.18, 1.31 (m, 6H), 2.41 (m, 2H),
2.98 (s, 3H), 3.13 (m, 2H), 3.28-3.65 (m, 8H), 4.44 (s, 2H), 4.57 (s, 1H), 5.57 (d, J=2Hz,

s 2H),7.15 (ni, 1H), 7.30 (m, 1H), 7.37 (m, 1H), 7.42 (m, 2H), 7.54-7.60 (m, 6H), 7.63 (m,
2H).

Pharmaceutical compositions

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

intramuscularly, subcutaneously, topically, intranasally, intraperitoneally, intrathoracially,
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, 3.24-3.66 (m 10H), 4.47 (s, 2H), 4.62 (s, 1H), 7.21 (m 1H), 177 fdy (m
, 7.39-7.56 (m 5H), 7.61-7.68 (m 3H), 7.77 (m 1H). Exanple 10:

(3-am nophenyl) 4-benzyl - | - pi perazi nvl nethyl|-N N-di ehyl benzam de. 5

N, N-di eth ni trophenyl) (1-pi perazinyl)met hyl ] bengapk 79 9, 4.3
nmol ) and)ﬁ'{orllﬁet y1am ne (1.2 nL, 8.6 | ) was dissol ved mﬂﬁl\/egsl (10 m1.,).
Benzyl bromde (0.56 rnL, 4.7 mmol) was added with stirring at 25 C. After
12 h the solution was concentrated in vacuo. Extraction (CH2Cl 2 |K2CO3(aq))
and puri f iEveteEs!pyepidwradiveintatbensily.oriTaseiebosentyenlalnand by ineojipminiither oduct
(1.4 g, 2, ? nTnoI) Hydr ogenation (H2, 40 psi) with 10% Pd/Ci o (100 ng) in
Et OH (25 Fﬁ_ and 2 NHCL (2.5 nL, 5 mol) for 4 h was foll owed by
concentration in vacuo and reverse phase chromatography to give the title
conpound as the tris-trifluoroacetate (0.9 g, 269 . M5 (ES) 457.26 (M#H).

| R (NaCl) Apreferred Bipiz of 2608iistratias o129 OintTavEs @ styoonintyaiespulidy. (CD30D) S =1. 1,
1.2 (m 6H), 2.3 (m 2H, 2.9-3.6 (m 10H), "4.33 (s, 2H), 4.49 (s, 1H),
548(§ 21d), 701(m IH)y, 7.24-7.34 (m 5H), 7.47 (m 15 5H), 7.52 (d, J
= 7.5 Hz, TRéWNosa ezialon e foufe-dTaRHMistlatioh, BRI sevdrily dfithe difehnd, Gp@dday| sul f onyl
am nol phenyl | met hvl Z N- di et hyl benzam de. The product of Exanple 10 (0.35
g, 0.76 nwwsight @frtble parueett&ngl loghet faetO(smomallmenm@ersmbm efengding piiysician, ved i n MeCN
(10 nL) ap Danesu C an ride . (0.14 2Q 0. 84 mol s _added at
0C. Ar1 er T BotRgne e Gt ethor e ebE 194 o odkh e T Ve o
and puri fp@dcﬂm-ﬂaayﬁrse phase chromat ography to give the title conpound as
the bis-trifluoroacetate (0.23 g, 40%. Ms (ES) 535.21 (MH). IR (Nad)
3479, 1673, 1604, 1458, 1337, 1200, 1150 (cm1). 'H NWR (CD30D) S =1. 18,

L5 (0 by i g5 bbbl s oS (7 510

'pharmaceutically acceptable carriers can be either solid or liquid. Solid form preparations

1

2H)
1H)
4-[

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

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

it can also be an encapsulating material.

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

desired.

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

sized molds and allowed to cool and solidify.

Suitable carriers are magnesium carbonate, magnesium stearate, tale, lactose, sugar, pectin,
30 dextrin, starch, tragacanth, methyl cellulose, sodium carboxymethyl cellulose, a low-

melting wax, cocoa butter, and the like.



25 2H), 7.15 (i, 111), 7.30 (m 1H, 7.37 (m 1H, 7.42 (m 2H), 7.54-7.60
(m 6H), 7.63 (m 2H). Pharmaceutical conpositions 30 The novel coqrp(m]lqdlgﬂﬁ
according to the present invention may be admi nistered orally,

i ntramuscul arly, subcutaneously, topically, intranasally, int raperi toneal ly,
i ntrathor e @lobdoes 1 7 NOV 2005 WO 02/ 094794 PCTI SE02/ 009865k

I ntravenously, epldurally I ntrathecal|ly, |ntracerebroventrlcuParIy and by
injection into the joints. A preferted route of admnistration is orally,
i ntravenously or intranuscularly. 5 The dosage will depend on the route of
adm ni stration, the severity of the di sease age and weight of the patient

and ot her f r aormal | y._consi der ed he att.ending.physi cian, when

det er ni ni |S|'§1%t ‘g ‘?eﬂg‘l“\?f%?éht%? il i @%@%W%@%Fa}tﬁs‘gg"f%ﬁ?ﬁfgt appropriate
for a pabhdlﬁlﬂée%ﬁca@?’tabﬁﬂiableJsﬁlts':\f?i'ﬁmﬁ){h%R@Jﬂe %9@@%&&%%%&@&1&&%@ tf,ions from
the conpounds of this invention, inert,  pharfmaceutically accept abl’e

carriers banemulﬁmahebensodt@,dhom’oohatqlbntah:traﬁobmwdeocmlmmepaute,tqamﬂ}date,u ncl ude
powder s, per5| b ul.es,. cap chet s

suppos?t OF?‘TE °1?5h15ﬂ'1 of gt ‘%ﬁf‘ﬁ%ﬁﬂ’@gﬁ efga ﬂ“éf%fat?’rﬁ?@a@uﬁglﬁﬁn@@?’%i ch may
al so act %ﬁmégﬂtb‘%ﬂﬁnat |gﬁ1‘ffﬁl’idt@%lyc§19ﬁﬂ§a%ﬂat§ AedPkdsbE B, h)}d!r%ﬁnﬁﬁnt S,

suspendi ng agent's, bindérs, or tabl'et disintegrating agents; 1t can also be
an encaps l:lift'hobrnlyldlﬁrﬂt)érqcblondd: rhth@mmplghoath sethimmateelactats, lactbbinmty nuhlare,ded sol i d

whi ch nam e ththef nel 20 eco onent. In
Pl ot & PSRl sttt ety Tkl i e, Vil STRE ¢ ho

napsylate, nitrate, pamoate (embonate), pantothenate phosphate/diphosphate,

10 polygalacturonate, salicylate, stearate, subacetate, succinate, sulfate, tannate, tartrate,
teoclate, triethiodide, benzathine, chloroprocaine, choline, d.lethanolamme
eﬂlylenedlamme, meglumine, procaine, aluminium, calcium, ht]:num, magnesiuin,
potassium, sodium, and zinc. Examples of pharmaceutically unacceptable salts within the
scope of the present invention include: hydroiodide, perchlorate, and tetrafluoroborate.

15 Pharmaceutically unacceptable salts could be of use because of their advantageous physical

and/or chemical properties, such as crystallinity.

Preferred pharmaceutically acceptable salts aré the hydrochlorides, sulfates ﬁnd bitartrates.
The hydrochloride and sulfate salts are particularly preferred. '

20 )
The term composition is intended to include the formulation of the active component with
encapsulating material as a carrier providing a capsule in which the active component (with
or without other carriers) is surrounded by a carrier which is thus in association with it.
Similarly, cachets are included. '

25 '
Tablets, I_Jowders, cachets, and capsules can be used as solid dosage forms suitable for oral

administration.

Liguid from compositions include solutions, suspensions, and emulsions. Sterile water or

30 water-propylene glycol solutions of the active compounds may be mentioned as an example



necessary binding properties in suitable proportions and conpacted in the
shape and size desired. For preparing suppository conpositions, a 17N0V 2005
| ow-nel ting wax such as a mxture of fatty acid 25 glycerides and cocoa
butter is first nelted and the active ingredient is dispersed therein by,
for exa , Lrring. The nol ten honobgeneous m xture i red into
conveni m%0§@%42% nol ds and all owed tQ cool and solidi ff/d/%g’?/?@g‘fe carriers
are magnesi um car bonat e, nmgnesi um st€arate, talc, |actose, sugar, pectin,
30 dextrin, starch, tragacanth, methyl cellul ose, sodium carboxymnet hyl
cel | ul ose of Bauidpreparatians sujtabizor provterindminstratiom d.iquié compasitiops Gy 2005 WO
02/ 094794, PCT/ SEN02/.00956 .21 Salts.include ut. are not limted to
phar maceuf? g&‘fﬂaﬁ%&% ?%08%3@%‘&%1?01\%%&%5?@%01@3% maceutical |y acceptabl e
salts within. the scope of the present invention include: acetate,
benzenesul fonate, benzoate, bicarbonate, bitartrate, brom de, cal cium
acet at e, dgnwops stlations Sorcesl bdminisratiohtanrbiegegparsid by diseqlvidg hedictreh| or i de,
edetate, edisylate, esto]ate, esylate, funmiate, glucaptate, gluconate,
Gl ut amat ¢ COTRARET D YT SHACF e RIS SPLOret B LR GPLB Ao
hydr obr omygigeniay dE et %dil@&.,A@éQﬁsoéﬁg;&?ﬂBﬁsh@ﬁ&%} usk 881 by Iﬁﬂﬁtt@’di%@ﬁféx te,

mande m

| act obi onate, nalate, nuleate, ate, nesylate, nethylbr
met hyl ni t thetfeelyrditiisd astive eumponent dawater topgetivs Withtacviscaiit matewg! spcimsat e
(enmbonat e nt ot henat e hos t i phosphat 10 po | act ur opat e,
Sal oyt at el BRfe B PR SRR B R BB ethoriDebSh iR GRS 57 o
t eocl at e, sispériry 26kt RovhRaD ARt ghaRace@ithDloRREINGAI e, Cchol i ne, di et hanol am ne,
et hyl enedi am ne, megl urni ne, -pr.ocai ne, alumnium calcium lithium
magnesifum potassium sodium and zinc. Exanples of pharmaceutically
unaccept a ithin.. f. th nt 4 ' i ncl ude:
nydr of odl fisrerndy ik phirrdpbiub SoBGRRs i ip b aBpEE . bAAkE bl "

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

component. The upit dosage form can be a packaged preparation, the package containing
discrete quantities of the preparations, for example, packeted tablets, capsules, and powders
15 invials 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 EVATUATION
In vitro model

20 Cell culture

A. Human 2938 cells expressing cloned human W, 8, and  receptors and neomycin
resistance were grown in suspension at 37°C and 5% CO, in shakelj' flasks
bontaining calcinm-free DMEM10% FBS, S%IBC-S, 0.1% Pluronic F-68, and 600
25 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 sec (rat) in ice-cold lysis buffer (S0mM Tris, pH 7.0, 2.5mM EDTA, with
phenylmethylsuifonyl fluoride added just prior use to 0.5MmM from a 0.5M stock
30 in DMSO:ethanol).



15 Pharmaceutical ly unacceptable salts could be of use because of their
advant ageous physical' and/or chem cal properties, such as crystallini tvy.
Preferred pharmaceutically acceptable salts are the hydrochl ori des, 1NV
and bitartrates. The hydrochloride and sulfate salts are particularly
preferred. 20 The term conposition is intended to include the fornulation of
the activeygcpmpesent with encapsulating material as a géfrkERkhodsgovi ding a
capsule in which the active conponent ;fwith or w thout other carriers) is
surrounded by a carrier which is thus in association with it. Simlarly,
cachets are jncluded. 25 Tablets, powders, cachets, and capsul es can be used
as solid dos%@@ ble for oral admnistration. Liquid from
conpositions include solutions, suspensions, and enul sions. Sterile water or
3D wat er - propyl ene gl ycol solutions of the active conpounds nay be nentioned
as an exarGellewtrepelieted Andaegspaniedia/IGesglr BOTAISERRY, fBI®62 3 nMEDNTAUI d

preparation I ta .for parenteral adm nistration, Liqujd conpositions can
oo be FOBRMSK %Cgfegﬂ%ﬁll%t‘?}ﬁ?t? HﬁéaMe%%Eaﬁ&@ém Pbﬁ%angbyem%a@@muon.
Aqueous s [ NS BY S0 Yis bRl ' | ving the
acti ve§ sq‘%:eggrr%onenf Eﬁeﬁﬁaﬁ‘%’%r ang&%&ﬁ%&%@a@?@ﬁi T@%F@?gﬁgg%ﬁg@?& ng
agent s, stla®lgd (mzey for 1@mdn 4tH°CKE sogeragtenttveas asved eaiiceatdd thapaksnsis suspensi ons

for oral use can be made by, dispersin the fjinely divided active conponent
in water TSYRERdsd and pyncps bhfose < SHpTBfants frog paih sins Y Gemvined ARd 50 ¢ guns,

resins, e hybootghhill 5% mﬁ?ﬁiéé’gélﬁﬁrv@é(ﬁg\i%%g&?ﬂedﬁ?édlci‘*FH?ﬁaffe?f% Ryher

suspendi ng agents known to t har mace formul ation art.
Tris/Cl, pH 7.0) and spun again. The final pellets were resuspended in membrane buffer (

|

10 50 mM Tris, 0.32 M sucrose, pH 7.0). Aliquots (1 ml) in polypropylene tubes were frozen
in dry ice/ethanol and stored at -70°C until use. The protein concentrations were

determined by a modified Lowry assay with sodium dodecyl sulfate.

Binding assays
15
Membranes were thawed at 37°C, cooled on ice, passed 3 times through a 25-gauge
needle, and diluted into binding buffer (50 ;M Tris, 3 mM MgCl,, 1 mg/ml BSA (Sigma
A-7888)3 pH 7.4, which was stored at 4°C after filtration through a 0,22 m filter, and to
. which had been freshly added 5 pg/ml aprotinin, 10 pM bestatin, 10 M diprotin A, no
20 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 tile absence
and presence of 10 pM naloxone respectively. The tubes were vortexed and incubated at
25°C for 60-75 min, after which time the contents are ra;;idly vacuum-filtered and washed
25 with about 12 ml/tube iced wash buffer (50 mM Tris, pH 7.0, 3 mM MgCly) through GF/B
| ﬁltefs (Whatman) presoaked for at least 2h in 0.1% polyethyleneimine. The radioactivity
(dpm) retained on the filters was measured vﬁth a beta counter after soaking the filters for
at Jeast 12h in minivials containing 6-7 ml scintillation fluid. If the assay is set up in 96-
place deep well plates, the filtration is over-96-place PEI-soaked unifilters, which were-
30 washed with 3 X 1 ml wash buffer, and dried in an oven at 55°C for 2h. The filter plates
were counted in a TopCount (Packard) after adding 50 pl MS-20 scintillation fluid/well,



10 Preferably the pharnaceutical conpositions is in unit dosage form.

such form the conposition is divided into unit doses containing 1 7N[]V 2005
appropriate quantities of the active conponent. The unit dosage form can be
a packaged preparation, the package containing discrete quantities of the

preparati gRs, 2/0?9/54 exarrpl e, packeted tablets, capsules, ?Ef'fsﬁﬁ)ﬁ%lés s in
vials or anpoules. The unit dosage fopmcan also be a capsule, cachet, or

tablet itself, or it can be the appropriate nunber of any of these packaged
forms. Bl OLOG CAL EVALUATION In vitro nodel 20 Cell culture A. Human 293S
cells exp%@%@&@ﬁed human g, 8, and x receptors and neonycin resistance
were grown in suspension at 37C and 5% CQ2 i n shaker flasks containing
cal ciumfree DVEMLO% FBS, 5% BCS, 0.1% Pluronic F-68, and 600 25 N.g/rnl

geneticin. BThd/buthest aftivity aF tHercdinpsunde iemeuetes deRtmihingsRiddpfeit¢ @hikR! d PBS
(containing 2.5mM EDTA, pH 7.4). The brains were honogenized with a
pol yt ron ftlasr commpoyrRds TePRPINS SPmPlSK agiivaiesthy b?@ﬂlflglfﬁ G@e‘iﬂc@'ﬂ@W%ﬂOszbQH ther (50nM

Tris, Q.o 2AM EDY ydo I yori.d edjust

prior use P REM AP S Qawbhﬁﬁg?og%dﬁg metshésn%qrﬁ‘bme%

02/ 094794 Bad 61280 260 Wakbrants iR NIEN29TH eaﬁr@:!pt@ﬁngi@id Slod& Bimie| J}lﬁéxﬁd and
resuspended In lysis buffer (50 M Tris, pH 7. nmM EDTA,.., with PNSF

added | usTecEPtPBIor fipmyBemegsniged rahand mewse Hran. 1Amn@¢wmlaﬁe GTRIIES Yindinacubat ed

on in these membranes. The ECsp and Epyx values of compounds are determined from dose-

response curves, Right shifts of the dose response curve by the delta antagonist naltrindole
10 are performed to verify that agonist activity is mediated through delta receptors.

Procedure for mt brain GTP

Rat brain membranes are thawed at 37°C, i:assed 3 times through a 25-gauge blunt-end
needle and diluted in the GTPyS binding (50 mM Hepes, .ZO.IDM NaOH, 100 mM NaCl, 1
15 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 300pu] with the appropriate amount of membrane
protein (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 3|.LM
20 SNC-80 |

Data analysis

The specific binding (SB) was calculated as TB-NS, and i;iﬁe SB in the presence of various
25 test compounds was expressed as percentage of control SB. Values of ICsp and Hill
coefficient (nu) for ligands in displacing specifically bound radioligand were calculated
from logit plots or curve fitting programs such as Ligand, GraphPad Prism, SigmaPlot, or
ReceptorFit. Values of K; were calculated from the Cheng-Prussoff equation. Mean +
S.E.M. values of ICs, K; and ny were reportéd for ligands tested in at least three
30  displacement curves, Biological activity of the compounds of the present invention is

indicated in Table 2.



s ice for
suspensi on was spun at
saved on ice and the

15 m n,

"pellets

supernatants from both spins were conbi ned and spun

m n.

7.0) and spun again.
to 50 MM Tri s,

t ubes were frozen

protein

sodiunfdode

con

a5Me 2 mdhgea!g

in dry icel/ethano

The fini al
0. 32 M sucrose,

r.e

%dr

pH

7. 0)s

Aliquots (1 m)
and stored at
determ ned by a nodified Lowy assay with
ng assays 15 Menbranes were .thawed at 37C,

t hen honogeni zed with a polytron for 30 sec.
1000g (max) for 10 min at 4C. The super nat ant] N@&s2005
resuspended and spun as before.

The

The

at 46,000 g(max) for 30

-70C until

The Rad bRpsroyer e resuspended in cold Tris buffer (9erRid20ddsks/ C .
pell ets were resuspended i n nenbrane buffer

i n pol ypropyl ene
The

use.

pH

pH 7. 4,
to

nmm
and

cool ed on ice, passed 3 tinmes through a 25-gauge needle, and diluted into
bi ndi ng [OgE T[eT_( 50 ? 3 VMVICIZ, RATBRAIN BOA| ( Sf MBUSEBRABSS) -

whi ch wds #stfor ed atn32ﬁ® ter filtrhtion t vpugh a 0422 n1f|¢mpr and

whi ch hgd—bgend Tep i yc aduEdyevpgr I ISUILE T S s e ’%f ™

di proti M7 20 ATgUOts O ‘fﬁCT}I WET € dU(;UU toTT T2%x75

pol ypr opgytdnd.304i8es 032nt0di ni $i3106 1002.0-867 t(ha28{159 opr #.8tid4t adr nzlsrgsanc

100 pl Gi—LesL_com;eund_ad_maLLeus_Auumuauh@u44mm;_;IaLaf (IB) __and

nonspeci fic (NS) binding were .determ ned in the absence
pM nal oxone respectively. The tubes were vortexed and incubated at

and presence of 10
25C for

60- 75 m RecatdréatidtionExperreerthe contents are rapidly vacuumfiltered and
washed 25 with about 12 ml/tube iced wash buffer (50 mM Tris,

MyC12)* t hr ough GFI B
pol yet hy lpaaRi;

filters (Watman) presoaked for at

BAnascs vhiiRs el Raehinkd by perfortRif: tﬁ@élﬁdxﬁ'?&’ssﬂ@ oh &y ﬁxbﬂnf:ﬁﬁé was

measured with a beta counter after soaking the fil

ers

for

| east

pH 7.0, 3 MM
Ieast 2h in 0.1 %

12h in

m ni vi al svithde a:pmprngteaadiolrganm ponicehtetiowsrafiging fifom 10f2 mlﬁetmwsfmatsdzt up in
ates gﬁ fJ|t atro

96- pl ac
unifilte

?%R%%ﬁﬂ II

i S. 0

oven at %5Mdingavas %iapreéEb@as‘pnha@ﬁxgah@fw@e protem. Values of K§ and By, from individual

10

15

20

25

experiments were obtained from nonlinear fits of specifically bound (B) vs. nM free (F)

radioligand from individual according to a one-site model.

Determination Of Mechano-Allodynia Using Von Frey Testing

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

plantar left hind paw, avoiding the less sensitive foot pads. The paw was touched with a
series of 8 Von Frey hairs with logarithmically incremental stiffness (0.41, 0.69, 1.20, 2.04,
3.63,5.50, 8.51, and 15.14 grams; Stoelting, 111, USA). The von Frey hair was applied from

underneath the mesh floor perpendicular to the plantar surface with sufficient force to cause a

slight buckling against the paw, and held for approximately 6-8 seconds. A positive response

was noted if the paw was sharply withdrawn. Flinching immediately upon removal of the hair

was also considered a positive response. Ambulation was considered an ambiguous response,

and in such cases the stimulus was repeated.

ked

3 pleTebtiey, s BePlF iRl

ied in an



were counted in a TopCount (Packard) after adding 50 0 M5-20 scintillation
fluid/well. 1 7 NOV 2005 WO 02/ 094794 PCT/ SE02/ 00956 24 Functi onal 1AdAy2405
The agoni st activity of the conpounds is neasured by determ ning the degree
to which the conmpounds receptor conplex activates the binding of GIP to

G proteing,{ jch the 5. receptors are coupled. In th indi ng assay,
GTP[ y] 358%0309@%‘5 ned with test conpounds and rrenbranegcﬁﬁo?% %—2935 cells
expressing the cloned hurman opioid receptors or from honogeni sed rat and
nouse brain. Agonists stinulate GIP[y] 35S binding in these nenbranes. The

EC50 and E.,, values of conpounds are determ ned from dose- response curves.
Ri ght shilegpediotesed dose response curve by the delta antagonist naltrindol e

10 are perfornmed to verify that agonist activity is mediated through delta
r ecept or She prigglscvaretefiod om postdperative &GP fa theFCA-teatashgroumdbe 5% t hawed at

37C, 3. 1] t .25~ bl unt - dl iluted i
the" Gy S BE TR i SeREa R SR roR et 1900 HerfeDTA s
MICL2S i setecdsh i 03’ Hais M il A1 ESSs, SRR, GORol tksenicd sdded

menbranes dil utions. The gEC5() and Emax of conpounds are evaluated from 10-
poi nt sdogseonsespivn way.cviethes asteming or @9@0ding.t In thdabsensp bppivawithdmwalnt  of

menbr ane rotei 20qg/ wel | nd 100000-130000 dpm of . GTRy35S r well (0.11-
o 2y resfirge e it Sleerka R » SEPTReT SRR AR PGS &1 BT 1
absence anflaRWEE &R RxOheaR sBhuRlNGwa3 @hddeh OrRAl WedsholdReicR®s Hylthisbi ndi ng (SB)
was cal culated as TB-NS, and the SB in the-presence of various 25 test

conpoundsnefed requiree6 sepbnass ip dredamedipte Geinityefithof 0% Rireshigldyend cornting®d and Hi | |

these 6 responées began when the first change in response occurred, e.g. the threshold was

10 first crossed. In cases where thresholds fell oﬁtside the range of stimuli, values of 15.14
(normal sensitivity) or 0.41 (maximally allodynic) were respectively assigned. The resulting
pattern of positive and negative responses was tabulated using the convention, X =no
withdrawal; O = withdrawal, and the 50% withdrawal threshold was interpolated using the
formula: . '

15 ,

50% g threshold = 10%* 9 / 10,000

where Xf= value of the last von Frey hair used (log 1lr'nii‘.s) ; k= tabular value (from Chaplan et

al. (1994)) for the pattern of positive / negative responses; and & = mean difference between
20 - stimuli (Jog units). Here &= 0.224,

Von Frey thresholds were comverted to percent  of maximum possible effect (% MPE),

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

25 % MPE = Drug treated threshold (g) - allodynia threshold (g) X 100
Control threshold (g) - allodynia threshold (g)



coefficient (nE) for ligands in displacing, specifically bound radioligand
were calculated fromlogit plots or curve fitting programs such as 1.7 g@ngigs
GraphPad Prism SigrnaPlot, or ReceptorFit. Values of K, were calcul ated
fromthe Cheng-Prussoff equation. Mean S.EEM values of 1C50, K, and nH
were repoptsafinddd, | 10ands tested in at |east three 30 dpspiRchEeNt curves.
Bi ol ogi cal activity of the conpounds of the present invention Is indicated
in Table 2. 1 7NOV 7005 WD 02/ 094794 2p Table 2: Biol ogical data.
PCT1SE02100956 Ex. HDELTARAT BRAI N MOUSE BRAIN. (nK(ntvl)

1-110. 50 e A =T O 67125- 1594. 9- 1441126- 154 Receptor Saturation
Experiments 5 Radi ol i gand K8 val ues were detern ned by performng the

bi ndi ng esayere siected|(Fubsutapaosladntrageritonelly, mppreapusiuarerslpivih aégshds at
t ' ' £Q. = ' e. ] 5 10 ti
T armountubsghEs ARG Pl Rk itne ol Giok RS bl ARG B Sl conRnbliod e 0 0 TE

bi ndi ng was Fiypéseedird daenpiigugbnithe MY TR thdt @bBpdund Val ues of Kg and B. .,
fromindividual 10 experinents were obtained fromnonlinear fits of

speci fiically bound (B) vs. nMfree (F) radioligand fromindividual according
to a one~gj: el . Determ nation O Mechano-All odynia Using Von Fre
L0 oneyehibfTRge! - S Y g Y

Acetic acid will bring abdomina! contractions vs{hen administered intraperitoneally in mice. _
These wiil then extend their body in a typical pattern. When analgesic drugs are administered,
this described movement is less frequently observed and the drug selected as a potential good
10 candidate,

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

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

(i) Solutions preparation
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 ml with a final concentration of 0.6% AcOH. The solution is then

» mixed (vortex) and ready for injection.

Compound (drug): Each compound is prepared and dissolved in the most suitable vehicle
according to standard procedures. '

25 (ii) Solutions administration
The compound (drug) is adnﬁ:ﬁstcred orally, intraperitoneally (i.p.) , subcutaneously (s.c.) or
intravenousty (i.v.)) at 10 fni/kg (considering the average mice body weight) 20, 30 or 40
minutes (according to the class of compound and its characteristics) prior to testing. When the
compound is delivered centrally: Intraventricularly (i.c.v.) or intrathecally (i.t.) a volume of 5
3¢ pL is administered.



Testing was perfornmed between 08: 00 and 16: 00h usi ng the nethod descri bed by
Chaplan et is al. (1994). Rats were placed in Plexiglas cages on tap7 Ry #05
wire mesh bottom which allowed access to the paw, and were |eft to habituate
for 10-15 mn. The area tested was the md- plantar |eft hind paw, avoiding
the | ess %’hﬁjo%]iv?ﬁe foot pads. The paw was touched w th ger6860f8 Of 8 Von
Frey hairs wt ogarithmcally increnental stiffness (0.41, 0.69,"1. 20,
2.04, 3.63, 5.50, 8.51, and 15.14 grgns; Stoelting, I, USA). "The von Frey
hair was applied from 20 underneath the nesh floor perpendicular to the

pl ant ar rface with suffjcjent. force.to.cause a. ,slight buckli agai nst

Phe paw RARE i spmindied Brmmranryiains bt ie A0 pA Golrmelth oo was

noted if L&godiaie WEdy Wit Pin¥neidid1¢ bAWo idslikgichi ng | mredi ately upon renoval
of the hair "was al so considered a positive response. Anbul ati on was

consi dered an anbi guous response, and in such cases the stinulus was

r epeat ed\mﬁg, 17NOV2005 WO 02/ 094794 PCT/ SE02/ 00956 26 Testing Protocol The
ani mal s eftg ed on postoperative day 1 for the RCA-treated group. The

50% wi t ele au¥alal W@éh?&ﬁeﬂ%@éfdﬂ%%@ﬁéﬁMﬂﬁﬁﬁtggaddhﬁe MRaleBRoRided of Di xon
(1980). Testing was ‘started with the 2.04 g hair, in the mddle of the

series. $Writhihg reflex)motdaag sompitedantheénd of tBe expeumsmcMidesse kepyin indivithadr

ascendi ng ,or .descending. In the absence .of .a paw w.thdrawal . response to the
initiall ys%"élbeﬁt@&%‘ﬁﬁ??"%a%‘fﬁgg}?é ot dmice %&F“\éﬂl%g%ﬁﬁ{v\gﬁ?t%s e event of
paw Wi t hifeaWad oontrbEind Bifbe dMBEKAAnsL | MUl us was chosen. Optimal threshold
calculation by this nethod requires 6 responses in the imrediate vicinity

of the 50%threshold, and counting of these 6 responses began when the

I’ calfos ngr ehrHy BRRE SR oo dn ke B nRptR BBt ik Selokidbe o 16 14

conflict test in the rat. .

For the functional gastrointestina disorder indication, efficacy can be established in the assay
described by Coutinho SV et al, in American Joumal of Physiology - Gastrointestinal & Liver
15 Physiology. 282(2):G307-16, 2002 Feb, 1n the rat.



(normal sensitivity) or 0.41 (nmaximally allodynic) were respectively
assigned. The resulting pattern of positive and negative responses {WagQy 2005
tabul ated using the convention, X = no wthdrawal; O = withdrawal, and the
50% wi t hdrawal threshold was interpol ated using the formula: 15 50%(g

t hreshol d= 10"f+A / 10, 000 where Xf= ue of the last von Frey hair used
(log units); k = tabular value (from Chaplan et al. (1994)) for the pattern
of positive / negative responses; and S = nmean di fference between 20 -
stimuli (log units). Here 8 = 0.224. Von Frey thresholds were converted to
percent- of maxi num possi bl e effect do/ ), according to Chaplan et al.
1994. The foll ow ng equati on was us: —eonpute % MPE: 25 % MPE = Drug
treated threshold ( - allodknia threshold (g) X 100 Control threshold (g) -
al |l odyni a threshol d gg) 17NOv2005 WO 02/ 094794 PCT/ SE02/ 00956 27

Adni ni str 2 FORP@MAPESC feipER Ance Rats were injected (subcutaneously,
intraperitoneally, intravenously or orally) with a test substance prior to
von Frey testing, the tinme between adm nistration of test compound and the
von Frey test vari@d dependi ng upon the nature of the test conpound. 5

Wi thing Test,,Acetjlc acid will bring abdom nal. contractions when

adm ni stered al: ptaneal |y g B* These will then extend their body
in a typical patitern. c drugs are admi nistered, this described
novenent is Iesstfre @0 and the drug selected as a potenti al
good R¢

wherein
R! is selected from any one of

(1) phenyl,

@i

(it) pyridinyl
| XX
P
N
(iii) thienyl

(iv) furanyt



10 candidate. - A conplete and typical Withing reflex is considered only
when the following elenments are present: the animal is not in anenE?NnV§%§
| ower back is slightly depressed; the plantar aspect of both paws i
observable. In this assay, conmpounds of the present invention denonstrate is
significant inhibition of withing reé%bnses after oral dosing of
1-100nol /' kg. (i) Solutions preparation Acetic acid (AcOH : 120 pL of Acetic
Acid is added to 19.88 nil of distilled water in order to obtain a final
volume of 20 mM with a final _concentration of 0.6% AcOH. The solution is
then 20 m xed (vortex) and/fready for injection. Conmpound (drug): Each
conpound is prepared and dissolved in the nost suitable vehicle according
to standard procedures. 25 (i®) Solutions administration The conpound (drug)
is adm nistered orally, intraperitoneally (i.p.) , subcutaneously (S.C ) or
intravenously (i.v.)) at 10 m/kg (considering the average m ce body wei ght)
20, 30 oi.%gz 1nutes (according to the class of conmpound and its

characéé s ?é@% prior to testing. Wien the conpound is delivered
centrally: Intraventricularlyd(i.c.v.) or intrathecally (i.t.) a-volune of 5
30 jiL is adm nistered. 17 2005 WO 02/ 094794 PCT/ SE02/ 00956 28 The AcOH
is adm nistered intraperito eay y (i.p.) intw sites at 10 m/kg
(considering the Average m body weight) imrediately prior to testing.
(iii) Testing s 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 experinent. Mce are kept in individual
(vi) triazolyl _

(vii) pyrrotyl

(vii)  thiazolyl

Prape

(ix)  pyridyl-N-oxide.

\ /Z—OE

wherein cach R' pheny! and R' beteroaromatic ring may optionally and independently be further

substituted by 1, 2 or 3 substituents selected from CF, methyl, iodo, bromo, {luoro and chloro;



"shoe box" cages with contact bedding. A total of 4 mce are usually

observed at the same tinme: one control and three doses of drug. io fzr Mgﬁ}ﬂ
anxi ety and anxiety-like indications, efficacy has been established Ntﬂ 5
geller-seifter conflict test in the rat. For the functional gastrointestina
di sorder indication, efficacy can be edtablished in the assay described by

Coutinho SV et al, in American Journal of Physiology - Gastrointestinal &
Liver is Physiology. 282(2):G307-16, 2002 Feb, in the rat. 17NOv205 29
CLAIM5S 1. A conpound of the formula | | wherein R is selected fromany one

of (i) phenyl; (ii) pyridinyl (iii) thienyl (iv) furanyl 1 7 NOV 2005 30
(v) i Mgz flavpenoRly de¥dcledt frdrré@lyyandisopbpyL;

R’ is independently selected from hydrogen and fluoro;
R*is independently selected from -NH, and “NHSO,R% and

R’ is independently selccted from hydrogen, -CF3 and Cy-Cy atkyl,

or salts thereof or scparate enantiomers and salts thereof.

2. A compound according to claim 1, whercin R! is phenyl, pyrrolyl, furanyl, thienyl or
imidazolyl; R? is ethyl or isopropyl; R? is hydrogen or fluoro; R? is -NH; or -NHSO;R?: and R® is
C:-Cs alkyl. :

3. A compound according to ¢laim 1, wherein R'is phenyl, pyrrolyl, furanyl, thienyl or
imidazolyl; R? is cthyl or isopropyl; R? is hydrogen; R* is “NHSO;R®; and R? is Cy-Cs alkyl,

4. A compound according to claim 1, wherein the hetercaromatic ring(s) are substituted by CFs,

methyl, iode, bromo, fluoro or chloro.

5. A compound according to claim I, wherein the hetcroaromatic ring(s) arc substituted by

methyl,
6. A compound selected from any one of

4-[1-(4-Benzyl-piperazin-1-yl)-1-(4-fluore-3-hydroxy-phenyl)-methyl]-N, N-diisopropyl-
benzamide, . o ' ,
4-[1+(4-Fluore-3-hydroxy-phenyl)-1-(4-thiophen-3-ylmethyl-piperazin-1-yl)-methyl ]-N,N-
cliisolvropyl-'bcnzamide;
4-{1-(4-Fluoro-3-hydroxy-phenyl)-1-[4-(11I-imidazol-2-ylnethyl)-piperazin-1-yl]-mcthyl }-N, N-

diisopropyl-benzamide;



N N (vii) pyrrolyl ff I (viii) thiazolyl (ix) pyridyl-N oxide wherein each
R phenyl and R heteroaromatic ring may optionally and |ndcpcndcntL¥
further substituted by 1, 2 or 3 substituents selected fromd Fﬁ®N2m5
i odo, bronco, |luoro and chl oro; 17NOV§£05 31 RZ is independently sel ected
fromethyl and isopropyl; R3 is indepehdently selected from hydrogen and
fluoro; R4 is independently selected from-NH2 and - NHSO2R5; and R5 is

i ndependently sel ected fron1hydrogen -CF3 and C1-C6 alkyl, or salts

t hereof or separate epantioners and salts thereof. 2. A conpound accordi ng

to cl afrhl13-Ameeehenyt)-11(8- bﬁh@ﬂwperwr%ﬁfl);nwthyldm/afﬁﬂlsonrmyéﬁymav %imi darol yl ;

R2 is athyh. S lea. IAB - NZ1S02RS5;

and RS(alﬂs] (hc%‘d?@%gﬁg@f’w G t@.%pk %%He?rﬁ%%ﬁ?a?rl ?@%oﬁgﬁ]é‘?}v d\‘%\/\g@r ein R is

phenyl bemsntiéd;yl , furany], thienyl or imdazolyl; R2 is ethyl or isopropyl;

R3 is hydrogen Ie4 d RS s Cl- |, 4. A conpound

accordl Anig-BoA eing:- PHEP)’] v%gl_&o{nmi‘ﬁ"ﬁﬂo %IY@PQF le}P&ffﬁzB"{'Wﬁd‘(‘%tﬁlyléT}%Nsubst| tuted by
i .ono, fluoro or ehloro. 5. A conpound according to.

cI al m ?ﬁ&%@%lbﬁﬁt eteroaromatic ring(s) are substituted by nmethyl, 6. A

conpoumiydatseptopd!- 44[ b(d-arthaoesalfodylamino-phenyl)-1-(4-thiophen-3-ylmethyl-piperazin-1-
yl)-methyl]-benzamide;
4-([4-(3-furylmethyl)-1-piperazimyl] {3 -[(methylsulfonyl)amino]phenyl }-N, N-diisopropyl-
benzamide; '
4-{(3-aminophenyl)[4-(3-thienylmethyl)-1-pipcrazinylJmethyl} -V, N-diethylbenzamide;
[(3-munophcnyl)(4-benzyi 1-plperaxmvl)nethy]]-N N-diethylbenzamide, and
4-((4- bcnzyl -1-piperazinyl) {3- [(mcthylsulfonyl)ammo phenyl}methyl)-N,N-dicthylbenzamide.

7. A compound according to any one of ¢laims 1-3, in form of its hydrochloride,

dihydrochloride, sulfate, tartrate, ditrifluoroacetatc or citrate salts.

8. A process for preparing a compound of formula [ or salts thereof or separate enantiomers and

salls thereof,




4-[
| - (4-13enzyl - pi perazin-l1-yl)-1-(4-ilttoro-3-hydroxy-phenyl)-nethyl]«N, jaheS
opropyl - bcnzam de; 4-] 1” I%Vdiﬂhﬁ
1- (4- Fl uor o- 3- hydr oxy- phenyl ) - 1- (4 th| ogphen 3-yl net hyl - pi perazin-1-yl)-nethy
1-NN- cliisopropyl-benzam de; 4-
- (4- Fl uor o- 3- hydr oxy- pl } enyl )-1-[4 (1I [ -i;mmda' /ol-2-yl nethyl)-piperazin-
| -yl]-methyl }-N, N d iisopropyl-bcnzai ni de; 1 7 NOV 2005 32 4-]

[&8)

1y|($ ﬁ&ﬂ%}fﬁ I*\Iﬁl{%/&hé% &gmpiﬁggééaﬁ%%n?? ﬁﬁdt@d kth&gcncral formula IV

- Am no- phcnyl ) - 1- ( 4- th| ophen 3-yl nmet hyl - pi perazin-1-yl)-nmethyl]-NN-diisoprop
yl - benzam dc; 4-{ 1-(3-
enyl)-I1-[4- (1H-|tn| dazol -
sopropyl - benzam dc; N2
N-Di i sopropyl -4-1-(3-nw @
-pi pcrazi n-1- yl)-net hyI|] be

p- phenyl ) - 1- (4-t hi ophen- 3-yl net hyl
et hyl sul f onyl ) am no] phenyl
N‘t‘j‘z y yl) 1 pheny

{(3- am nophenyl) [ 4-(3-t hi enyI nct hyl Br 1- pi pcrazi nyl ]Iq;et hyl } - N, N- di et hyl bcnzam
ide; 4-[(3-anzi nophcnyl) (4-1oennzyl -1 -piperazinyl)rnethyl]-N Nd

i et hyl banzB&d-pi @raz@zﬂﬁh acktdn{téitddignry/presknce @i Ll 1):ﬁyﬂﬁmwdridcr standard condmons
(3- [(m:tl iyl sul fonyl)amui o] phenyl } net hyl )-N, N-di ct hyl beni arni de. 7.

conpourigleksbnuieng velef agBemerotrtion &’Pﬁi%mld% stapgprd eqniglitégnsitg SWH})G?'BEWIlXS‘r i de,

d| hydro??ltlrlpﬂn%?a suI fate, tartrate, ditrifluoroacetate or citrate salts. 8.
process Tor preparing a conmpound of fornmula | or salts thereof or separate

enant| oners and salts thereof, O

O L
@

N
H v

which is thereafter alkylated under reductive conditions with a compound of the Formula R
CLIO, followed by reduction of the nitro group using hydrogen and palladium on charcoal to give
a compound bf the Formula I, )

whercin R's selected from any ‘onle'ofphényl;jpyfidinyl'; thicnyl; furanyl; imidazolyl; triazolyl;
pyrrolyl; thiazbly]; pyridyl-N-oxide, whcrc.in each R' phenyl and R' heteroaromatic ring may
opticnally and independently be further substituted by 1, 2 or 3 substitucnts selected [rom CFy,
methyl, iodo, brome, fluore and chloro; R? is independently sclected from cthyl and isopropyl; R?
is independently selected from hydrogen and [luore; and RE s independently selected from

hydrogen, ~-CFy and C;-Cy alkyl.



RN 1 7 NOV 2005 33 wherein R4 is -N112, conprising reacting a conpound of
the general formula IV Br IV, with Boc-piperazine in acetonitrile i nﬁ)sﬁ
presence of triethylam ne under standard conditions, followed by re Y?Q%
the Boc protection group under standarg conditions to give a conpound of
the Formula V V which is thereafter al ‘K/I atccl under reductive conditions
with a conpound of the Formula R - C110, followed by reduction of the nitro
group using hydrogen and pal | adi um on charcoal to give a conpound of the

Forrrulal wherei.n R -is sel ected m.any one -,0f hc L. -pyridinyl;: tl

i cnyl ; r%amcm f?ﬁ ‘Hﬁ?arﬂllgfl COI’O[pIQ}l%%%ﬁ @*nuﬁa%y{, saitls t]}crc ge\z{agll'at{)é{mhtgon@{b

pyri dqu,]gxlggggltgﬁwfvmerel n each R1 phenyl and R heteroaromatl c ring may

optionally and i ndependently be further substituted by 1, 2 or 3

substituentsOsel ected fromCr3, nmethyl, iodo, bronmo, fluoro and chloro; R2

is ind nde tIy selected from hyI and i sopropyl; R3 is independently

sel ecte \f en a ; and R$ is |ndependently sel ected from

hydr ogen, dLO q and |G - 17NOV2005 34 9. A process for preparing a
0

conpound for t hereof or separate enantioners and salts
t her eof , I

R1

3

wherein R is -NHSO)RS, comprising reacting a compound of the general formula VI

with Boc-piperazine in acetonitnle in the presence of triethylamine under standard conditions,

VI

followed reduction of the nitro group by hydrogenolysis using palladium on charcoal as the
catalyst, metanesulphonylation using methanesulphonylanhydride in dichloromethane in the
presence of triethylamine, and thereafter removal ofthe Boc protection group under standard

conditions to give a compound of the Formula VIL



wherein R4 is -NHSO R5, conprising reacting a conpound of the general
formula VI VI with Boc-piperazine in acetonitrile in the presence OH 2005
triethy]am ne under standard conditions, followed reduction of the H}NQ%
group by hydrogenol ysis using palladiumon charcoal as the catalyst,

ni et anesul phonyl ati on usi ng net hanesul Bhonyl anhydride i n dichl oronet hane in
the presence of triethylaniine, and thereafter renoval of-the Boc
protection group under standard conditions to give a conpound of the
Formula VI1 1 7 NOV 1005 35 i R2 VIl which is thereafter al kyl ated under
reductive conditions %CEE a conmpound of the Fornmula R - CHO, followed by

reducti on of thelﬁ%qc) oupUsi ng hy eR3and pal | adi um on charcoal to
give a conpound of thhe Fg a 1, . in Rt is selected fromany one of
phenyl; pyridinyl; thhenyl : dazolyl; triaxolyl; pyrrolyl;

t hi azol yl; pyridyl - NRXi de,#hersrn e RIHehepMl and Rl hcteroarornatic
ring may optionally and i ndependdntly be furthér 3ubstituted by 1, 2 or 3
substituents sel ected from CF3, hyl, iodo, brono, fluoro and chloro; R2
is independently selected fromethyl and isopropyl; R3 is independently

sel ected from hydrogen and fiuaro; sand RS is independently selected from
hydr ogen, -CF3 and Cl-C6 al kyl . A conpound according to any of clains 1-7
for use in therapy. 11. Use of aftonpound according to foypula I of claim!]l

for the manufacture ofa nedicament for use in the treatnment of pain,
anxi ety of functional gastrointestinal disorders. 12. A pharmaceuti cal

Comesl 51, OS2 SO o i S e gL m 1 o
phar macend, ifsifdwal Baedritiallof e nitro group using hydrogen and palladium on charcoal to give

a compound of the Formula 1, wherein R' is sclected from any one of phenyl; pyridinyl; thienyt;

furanyl; imidazolyl; triazolyl; pyrrolyl; thiazolyl; pyridyl-N-oxide, wherein each R! phenyl and
R' heteroaromatic ring may optionally and independently be further substitated by 1, 2 or 3
substituents sclected from CFj, methyl, iodo, bromo, fluoro and chloro; R%is independently
selected from ethyl and isopropyl; R’ is independently selected from hydrogen and fluoro; and R®

is independently sclected from hydrogen, -CF; and Cy-Cs alkyl,
10. A compound according to any of ¢laims 1-7 for use in therapy.

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

for use in the trcatment of pain, anxiéty of functional gastrointcstinal disorders.

12. A pharmaceutical composition comprising a compound of the formula I according to claim 1
as an aclive ingredicnt, together with a pharmacologically and pharmaceutically acceptable

carricr.

13. A mcthod for the treatment of pain, comprising administering to a subjeet in need of pain

management an cffective amount of a compound of the formula T according to claim 1.

14. A method for the treatment of anxiety, comprising administering to a subject suffering from

anxiety an effective amount of a compound of the formula I according to claim 1.



carrier. 13. A nethod for the treatnent of pain, conprising admnistering to
a subject in need of pain nmanagenent an effective anmount of a conpowqd of
the formula T according to claim1. 14. A nethod for the treatnment o NOV 2005
anxiety, conprising admnistering to a,subject suffering from anxiety an
effective anount of a conpound of the ?%rnula | according to claim1. 17
NOV 2005 36 15. A conpound according to claiml1l, wherein R is selected from
phenyl, pyrrolyl and furanyl; R2 is selected fromethyl and isopropyl; R3
is selected from hydrogen and fluoro and R4 is -N1-12, wherein said phenyl,
pyrrolyl and furanyl are optionally substituted with one or nore groups

sel ect etb. for iMfolind acd¥RIiRY to clAiRAR wWIRFPIR! isfskle0k® fr3RDIRAYIOpRrolyl and furanyl;
R2 s selected from ethy! and isopropyl; R? is selected from hydrogen and fluoro and R* is --N11,,
whercin said phenyl, pyrrolyl and furanyl are optionally substituted with one or more groups

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



