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4- (phenyl - pi peri di n-4-ylidene-net hyl)-benzam de derivatives and their use
for the tweakmetss of pain, anxiety or gastrointestinal di PeTEENB00954i el d of
the Invention 5 The present invention is directed to novel conpounds, to a
process for their preparation, their use and pharmaceutical conpositions
conprising the novel conpounds. The novel conpounds are useful in therapy,
and i n pa4-dpbehar-pl peritive-d-y eatemeate thf L peienzaminiei e¢yivaptivesf gmktthehal

gast r oi ntest ifnalthdi soradees. of (baBac kgrderd oof sadtaoimiesiitdn ARy d8rs ecept or
has been identified as having a role in many bodily. functions such as

ci rcul at of;¥33%hPRlVE, tens. Ligands for the 8 receptor may therefore find
potentiaV’U§§‘§§“’§ﬁ£§%§sics, and/ or as anti hypertensive agents. Ligands
for the S receptor have also been is shown to possess i munonodul atory
activities. The identification of at |east three different popul ations of
opi oi & r eElererent vediemid dicpctied to muiel orshpovsds.4b kipsersss ton thedd prepanation, ar e
apparent jin both ntral and peripheral nervou systens of ny Speci es
D i g REnSe SR Rad BEbRE RSt Gapp i comnp s B BRE & when
one or . 3 ns,

cur ont |y SUAPAD S S SRE b dany aA8 it FRApAELfol leltcamibl 0T AXRIMEC™ and
are unsuifuabtiehal gastretnesiinglt disdrde@s. by systemic routes. One exanple of a

non-peptidic S-agonist is SNC80 (Bilsky E.J. et al., Journal of
Phar macol ogy and Experinental 25 Therapeutics, 273(1), pp. 359-366 (1995)).

There is however .still. a Qeed for selective 8-agonists having not only

i npro%f’ed @&@%@m&%ﬁso an inproved side-effect profile. Thus, the
probl em underlying the present invention was to find new anal gesi cs havi ng

i nproved anal gesic effects, but also with an inproved side-effect profile
over cur r'Bmtd re8eptaghasi tees ideatifiedhd havinghenolaiy maproddg feysoanswhesf i cacy. WO

02/ 094786 .PCT/ SE02/ 00954 2 Anal gesics that have been identified and are
exi sti ng §HFUaRY 3nf pRIngystemade#hsisyor the o receptor may therefore find potential use as

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

15 shown to possess immunomodulatory activities.

The identification of at least three different populations of opioid receptors (i, 6 and k) is
now well established and all three are apparent in both central and peripheral nervous
systems of many species including man. Analgesia has been observed in various animal

20  models when one or more of these receptors has been activated.

With few exceptions, currently available selective opioid & ligands are peptidic in nature
and are unsuitable for administration by systemic routes. One example of a non-peptidic
d-agonist is SNC80 (Bilsky EJ 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 p

30  agonists, as well as having improved systemic efficacy.



di sadvantages in that they suffer from poor pharnmacokinetics and are not
anal gesi ¢ when adm nistered by system c routes. Al so, it has been
docunent eaotop@ap47p6 ef erred 8 agoni st conpounds, descri bedPaiTtSE0HOMRE pri or
art, show significant convul sive effects when 5 adm nistered system cally.
Ve have now found certain conpounds that exhibit surprisingly inproved
properties, i.a. inproved 8-agoni st potency, in vivo potency,
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compounds, described within the prior art, show significant convulsive effects when

5  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 toxicity.

Qutline of the invention

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

15

wherein

R1 is selected from any one of

Q

20 (1) phenyl;



10 (v) imdazolyl H N N (vi) triazolyl H NN N 15 N (vii) pyrrolyl N H
20 '"(viii) thazolyl S N WD 02/094786 PCT/ SE02/00954 4 (i Xx)
pyridyl - \woxeadet7€68 N where each R phenyl ring and Rl het @COSEOI®OFL ri ng
may optionally and independently 5 be fyrther substituted by 1, 2 or 3
substituents selected from strai ght and branched C1-C6 al kyl, NO2, CF3,
Cl-C6 al koxy, chloro, fluoro, brono, and iodo. The substitutions on the
phenyl ring and on the heteroaromatic ring may take place in any position
on said Gbnggg%sfens; 10 A further enbodi nent of the present invention is
ReCord

a conpoun ng to figure I wherein Rl is as defined above and each
R1 phenyl ring and eroaromatic ring may independently be further
substituted by a ne |hy| roup : ‘
A =
N

s (iii) thienyl

(iy) furanyl
I\
O
10
(v) imidazolyl ‘
\J
(vi) triazolyl
N
O
\
15 N_/
(vii) pyrrolyl

I\
N
H

20 (viii) thiazolyl
S

\ )

N



A further enbodi nent of the present invention is a conpound according to
figure | wherein is Rl is phenyl, pyrrolyl, pyridinyl, thienyl or furanyl,
opt i onal I'wowzoiu786 or 2 of the preferred substituents on Poe/SRL2/@leenyl or
Rl heteroaromatic ring. Another enbodi mgnt of the present invention is a
conmpound according to figure | wherein Rl is phenyl, pyrrolyl or
pyridinyl, optlonall with 1 or 2 of the preferred substituents on 20 the
R1 phenyIO '@i@ﬁ d®matic ring. Another embodi ment of the present
invention is a conpound acgprding to figure | wherein Rl is thienyl or
furanyl, optionally with 1jor 2 of the preferred substituents on the Rl

heteroaromatlc ring. 25 n the scope of the invention are also salts
and enantionmers of the caphp ds of the formula I, including salts of
enantionmers. When the Rl Qhesyl ring and the R heteroaromatic ring(s) are
substituted, the preferred substituents are selected from anyone of CF3,

nmet hyl , i odo, brono, fluoro and chloro. WO 02/094786 PCT/ SE02/ 00954 5
React i on step ¢ |n Schenme 1, vi de infra, is performed by reacting an

i nter medi gh&e eﬁ&f‘i@ g@fmé hed f ﬂ@t‘éﬁJar&ﬂith-&lu?g thhy Qﬁ@nallgaﬁd i d}?ecr:ldleﬁ%}}"her ein

PG is a urethane or hane protecting group, suc oc an

benzyls orve fudhei Sutbsﬁitefbdb@mz Plorprsabafhidnigsdecteddiron eBightand branched
2, 4-di et hox benzy with 3-am nophegé)m) boronic acid, using a pall adi um

catal yst,C aﬂﬂé@éﬂ@ﬁs ChnCs HKOXY, & dlugro.dromageanddodp. Thuamtigitions gi ve
the compoy n'&il %%%raglci on(%}rlenllljetgrogrlomah% %ng may take place in any posmon on said
ring systems;
10 A further embodiment of the present invention is a compound according to figure I Wherein
R1 is as defined above and each R1 phenyl ring and R1 heteroaromatic ring may

independently be further substituted by a methyl group

A further embodiment of the present invention is a compound according to figure I wherein
15 R is phenyl, pyrrolyl pyridinyl, thlenyl or furanyl, optionally with 1 or 2 of the preferred

substituents on the R phenyl or R heteroaromatic ring.

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

20 the Rl phenyl or R1 heteroaromatic ring,.

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

25
Within the scope of the invention are also salts and enantiomers of the compounds of the
formula I, including salts of enantiomers. |
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.



O NI\ / NH NPGIIl which is thereafter deprotected, under standard
condi tions and al kyl ated under reductive conditions with a conpound of the
gener al fwomlog4781- CHO to gi ve conpounds of the 15 gener &CTiSen2edIss | . The
novel conmpounds of the present inventiog are useful in therapy, especially
for the treatnent of various pain conditions such as chronic pain,

neuropat hi c pain, acute pain, WO 02/094786 PCT/ SE02/ 00954 6 cancer pain,
pai n caused by rheumatoid arthritis, mgraine, visceral pai n etc. This list

shoul d h not hednterpreted_ as. ex ust ou t he i nvention
are usefﬁﬁeﬁgoPﬁﬁﬂﬁdﬂéﬁ@T ﬂ%‘ggéﬁeﬁﬁﬁfP?m?iky§ﬁ§%E%Wdﬁé gfeseases, such
as arthrlé&ﬁhm%ﬁofﬁﬁl n&%ﬁ&%§Mangan transplants and simlar surgical -
needs agen |seases various allergies, for use as anti-tunour
agents and anti viral agents. Conpounds of the invention are useful in

di sease states where degeneratjion gr dysfunction of opioid receptors is
present or inplicated in that |paragigm This may involve the use of 10
isotopically |abelled versi ve_eOrpounds of the invention in

di agnosti c techniques and imgi Ht i ons such as positron em ssion

t onogr aphy (PET). Conpounds of S Qn aBe useful for the treatnent
of diarrhoea, depression, anxi‘ety ~a tresg-rel ated di sorders such as

post-traumatic stress disorders, , 15 generalized anxiety
di sorder, social phobia, and obesessive cof i ve di sorder; urinary
i nconti nence, various nental illnesses, | ung oedema, various

gastro-intestinal disorders, e.g. consti pa , functional

gastroi ntestinal disorders such as Irritabl eN Bowel Syndrone and Functi onal
Dyspepsi a, Parkinson's di sease and ot her nnuus dlsoiﬁers traumatic. brain
injurf[ stroke, cardioprotection follow ng m ocardi i nfarction, spinal

wherein PG is a urethane or urethane protecting group, such as Boc and CBZ or benzyl or
substituted benzyl protecting group, such as 2,4-dimethoxybenzyl, wi’ph 3-aininopheny1
boronic acid, using a palladium catalyst, e. g Pd(PPh3)4, in the presence of a base, e.g.
NayCOs, to give the compounds of general formula III, |

10

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

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

15 general formula L

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,



20 injury and drug addiction, including the treatnment of alcohol, nicotine,
opi oid and other drug abuse and for disorders of the synpathetic nervous
syst em f owoezamiBe hypertensi on. Conpounds of the inventipom/SEpEOSEf Ul as
an anal gesic agent for use during gener%l anaest hesi a and nonitored
anaest hesi a care. Conbi nations of agents with different 25 properties are
often used to achieve a bal ance of effects needed to nmaintain the

anaest het cancespain, @ajregpusaiyebeanataitbdrthelisamigraise,| ascersl paiateto dhisrgt

sedati on). Iﬂ£$uded.in this conbination. are inhal ed anaesthetics,

hypnot i csShostkheyrsyer petbe mgtnrelfd 8 B8FSHiocker s and opi oi ds. Al so wi t hin
the scope of the invention is the use of any of the conpounds according to
the 30 formula | above, for the manufacture of a nedicanment for the

treat ment C@fng@ﬂﬁﬁs(lff thdiBveridndird hig af iBeasRddaboYS espdBal? fE M icIBmune
PCT/ SE02/ 00954 7 A further aspect of the invention is a nethod for the

t r eat nent diséases, sudlj ascarthsitis ffer kg gfafisnorgam frawsplantseand shilarisurgicall nessiasoed
above, vvher?b n effective amunt of a conpound accord(rii ng.to the formul a
| above, FY agé%ﬁﬁ?@?%ﬁéﬂ%&“&%%@we PHADEBEDQJF 28ACHAR B8 HEh#ECE: A
further aspect of the present invention is internediates of the general
formula Il and 11, O NONBr NH2 Il NIIl NPGPG wherein PGis a

uret hane pofheceidsRg tey BVEntRUGHe aefiBog dktaseBiatesorhele deiRAMhtiON osdiRfinctioh ed
benzyl protecting group, such as 2,4-dinethoxybenz¥L. 10 Met hods of -
prepar at i ohopigdARERpESs 1s present or implicated in that paradigm. This may involve the use of

10 isotopically labelled versions of the compounds of the invention in diagnostic techniques

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

Compounds of the invention are useful for the trcatment of diarrhoea, depression, anxiety
and stress-related disorders such as post-traumatic stress disorders, panic discrder,

15 generalized anxiety disorder, social phobia, and obesessive comnulsive disorder; urinary
incontinence, various mental illnesses, ccngh, lung oedema, various gastro-intestinal
disorders, e.g. constipation, functional gnstrointestinal disorders such as Irritable Bowel
Syndrome and Functional Dyspepsia, Parkinson'c disease and other motor disorders,
traumatic brain injury, stroke, cardioprotection following miocardial infarction, spinal

20  Injury énd drug addiction, including the treatment of alcohol, nicotine, opioid and other

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

Compounds of the invention are useful as an analgesic agent for use during general
anaesthesia and monitored anaesthesia care. Combinations of agents with different

25 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.

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

conditions discussed above.



The invention will now be described in nore detail by the foll ow ng Schenes
and 15 Exanpl es, which are not to be construed as |Iimting the invention.
WO 02/ 094wWB82PUT8EEN2/ 00954 8 Schene 1: Synt hesis of vi nPCTISEOVdS:
internediate 6. O O O boc-ND=O MeO MeO-,P(OVE)3 MO | Bra a LDA ¢ 11P,
O b (3) (1) Br (2) OKOMWB N bec OOOMOHO'I~-Nr Br NaOH Br TBTU,
i Pr2NH % Br EtOQAc, 78% (4) (5) e N N boc boc boc Internediate 2:

4- (D met hoxy- phosphoryl nmet hyl ) - benzoi ¢ acid nmethyl ester. A m xture of

et uxed digrogpees bl Geip @iy ittBebe A g ALYt A She ey

121 chatas iyt ST SO 18 O
3.78 (d, @dordidgtodhtHorm@EAbova, i9adrhinistabl 1aChRjent i B8d OMsuchHkeaertt) . 8. 00
(d, 2H, J=8 Hz, Ar-H). Internediate 3: 4-(t-Mthox

ca~yl -benzyl i dene) - pi peri di ne-1-carboxylic acid tent-

A further aspect of the present invention is intermediates of the general formula Il and 111,

|

PG
wherein PG is a urethane protecting group such as Boc or CBZ, or a benzyl or substituted
benzyl protecting group, such as 2,4-dimethoxybenzyl.

10

Methods of preparation

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

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



butyl ester. io To a solution of 2 in dry THE (200 nL) was added dropw se
lithiumdiisopropylamde (32.7 nL 1.5 Min hexanes, 49 mmol) at -78 C. The
reacti on woxeosgssnas then allowed to warmto roomtenper CASEOPOGWISY tO
addi ti on of N-test-butoxycarbonyl -4-pi p%ri done (9.76 g, 49 mol in 100 nL
dry THF). After 12 his, the reaction m xture was quenched with water (300
nlL) and ext &gpime 1W§yhth%5|§361fwﬁﬁ%%i%eﬁr§e%néﬁ%e gL). The combined organic 15
phases were dried over MpSO4 d evaporated to give a ude .product, which
was purified by flash to prowdeé as a white solid (564 g, 35%: IR
(NaCl) 3424, 29%4, 2855, 1718, 1 688, 16060001,@;01;\3@@, 276, cm 1; 1H NWVR
(CDC13) 6 1.féb , POMa); (mMe0T= . 2HNT2, 42 (t, @ 5 HABr2H),
3.37 (t, J=b.5 H), 8.48 (t,. , 2HpA 3.87 (s, 3
(s, 1H, CH), 7.20 67V\002/09476P EnREG2/ 00954 9
7.94 (d, J,=6.7 Hz, @HprAr-H); 13C N\R @@B@ﬁg S 28. 3, 29
123.7, 127.8, 128. 7 129.4, 140.5, 142. 6, 166. 8. Inte gdi at e 4:
(4- met hox cayrbonyl - phenyl ) -nmet hyl ] pi peridi ne-1-carboxylic a?o tert-
9)

butyl ester. #0 a mxture of 3 ($.2 g, 16 mml) and K2QQ3 (4. in dry
di chl or omet hafle (200 m_) was adgded a solution of bromne (R.9 g, 18 nrnol)
] 5 at room tenperdt UNE, sol ution

after fI|AtI’atIO

2 condenghd, BFhergAsi; ngvvas/’{Hh ssgkved in
et hyl acetate (200 d vvlth wat gr ( M 200 10 m.)
y {R4<. 88%s 01 ven ed a

and brine -(200 R dried over (L}r\;g
crude product, i as recrystall’i z from metthanol to gi ves)4|as ja white
solid (6.07 g, 78 "NTIR (NaQ) 3425, 2969, 1725, 1669, 1426 3

1243 cm 1; 1H NVR (CB6d3) S 1.28 (s, 9Hoc 1.75 (m 1H),' L90 (m Ik 2.1
(m 2H), 3.08 (br, 2H), 3.90 (s, 3H OCH3), 4.08 (br, 3H), 7.57 (d, J=8.4
Hz, 2H, Amntdrinedia@®®:(dd(Didrethodyighosphidryldethylsehfioic 28CnMR/1(e6IDEC13) S 28. 3,
36.6, 38.3, 40.3, 52.1, 63.2, 72.9, 129.0, 130.3, 130.4, 14%t.9,

A mixture of starting material 1 (11.2 g, 49 mmol) and trimethyl phosphite (25 mL) was

refluxed undér N, for 5 hrs. Excess trimethyl phosphite was removed by co-distillation

5  with toluene to give compound 2 in quantitative yield:

"HNMR (CDCls) & 3.20 (d, 2H, J=22 Hz, CH), 3.68 (d, 3H 10.8 Hz, OCHz), 3.78 (d, 3H,
11.2 Hz, OCHj), 3.91 (s, 3H, OCHs), 7.38 (m, 2H, Ar-H), 8.00 (d, 2H, J=8 Hz, Ar-H).

Intermediate 3: 4-
butyl ester.

t-Methoxycarbonyl-benzylidene)-piperidine-1-carboxylic acid terz-

10 To asolution of 2 in dry THF (200 mL) was added dropwise lithium diisopropylamide
(32.7 mL 1.5 M in hexanes, 49 mmol) at -78 °C. The reaction mixture was then allowed to
warm to room temperature prior to addition of N-terz-butoxycarbonyl-4-piperidone (9.76 -
g, 49 mmol in 100 mL dry THF). After 12 hrs, the reaction mixture was quenched with
water (300 mL) and extracted with ethyl acetate (3 x 300 mL). The combined organic

15  phases wefe dried over MgSO, and evaporated to give a crude product, which was purified

by flash to provide 3 as a white solid (5.64 g, 35%):
IR (NaCl) 3424, 2974, 2855, 1718, 1 688, 1606, 1427, 1362, 1276 cm™;

'HNMR (CDCls) & 1.4 (s, 9H), 2.31 (t, J=5.5 Hz, 2H), 2.42 (t, J=5.5 Hz, 2H), 3.37 (1,
J=5.5 Hz, 2H), 3.48 (t, J=5.5 Hz, 2H), 3.87 (s, 3H, OCHj), 6.33 (s, 1H, CH), 7.20 (d J=6.7



154. 4, 166.3. Internediate 5:

4-[ br ono- (4- car boxy- phenyl ) - met hyl ene] - pi peri di ne-| -carboxylic acid 20
tert - but yWoagiet786 A' sol ution of 4 (5.4 g 11 mmol) in met h&eelSE)B@054L) and
2.0 M NaCH (100 nL) was heated at. 40 Cyfor 3 hrs. The solid was collected
by filtration, and dr| ed overni ght undef vacuum The dry.salt was

di ssol vedyj, DHQLELE tIES@/H@'QPI Arfl-%j Wl\ﬁ@(@ﬁ@ﬁ%b@ 3pbb§ 36/89,39
concentrated HC . roduc was | solated as a white po r by
25 filtralti3ch:1218, NM?7(1<ZB@13)108 1412145[5@56 1&48. tBu), 2.22 (dd, J=5.5 Hz 6.1
Hz, 2H), 2.64 (dd, J=5.5 Hz, 6.1 Hz, 2H), 3.34 (dd, J=5.5 Hz, 6.1 Hz, 2H),
3.54 (dd, J=5.5 Hz, 6.1 Hz; 2H), 7.35 (d, J=6.7 Hz, 2H, Ar-H), 8.08 (d,
J=6.7 Hz, 2H, Ar-H); 13C Nl\/R(CDClS) S 28. 3, 315 34.2, 44.0, 115.3,
128.7, 1 ' : .
ey SEOZ/ZI%te%me&ng A, (4d3dthéx iB88cid tert
br ono-A 4-ditylsster.opyl car banoyl - phenyl ) met hyl enel - pi peri di ne-1- carboxylic
acid tert-butyl ester. To a |ight suspension of acid (5) (56.27 g, 0.127
nol, 1.0 PosinMxtrd csfse(csfwg mﬁhﬁl)ean@@@(]ﬁ(l 0 g§1@5ryr<ﬁeﬂbfo%meﬁemc¢m§ added
di i sopropylamne (71.1 , 0.510 .0 equiv.)

( 1H benzowas atded a $ol§at19>n mf brogyige (69 ga}&mmww inBOmlu @EhCizaa‘t 06 efterlaf brs@ETBTU,

44.90 g, 0.140 nol fter rrin the re I hin white
sus pengl JROPFPIPGGT ey Fas s Eiﬁtéon ?%35 %fﬁml tx{i &0’6‘}5 % %é‘i‘@rWQ(SZOO m )
and -the huWoOIRAASESinS ei;,%@éta@ QONBLAHRALBwitRBASE (260 sziv SXf f1eqi(860 t Wi ce

wi t h di chl or onet hane The Conbi ned organic 10 phases are washed
with an aqll)atand biiivt EI(DDer) and dried 650 MgJO.aRdmbwalrus soliOts prdvidedird @dde wi t h
sodi um sul f filtered and.concentrated under redu ed pressure to a |ight
yel | ow o rodickiyghih a8 TesFYERiged gam a%%wyg% CEAEAY A ft%ﬁ?hdo@% &8ty |

ether (300 mM). The filtrate was. 4&% rified by fIa@g chromat ogr aphy el uting
with 30%@%155@%@86? 0 TRexH19Os 1 4tel 1@ 1982, dPA3 gmd; i n a (10:90) et hyl

acet at e: hexanes m xture. The white solid products were 15 conbined
(47. 28q, FBNMBU(@DGZL) 8 1.28 (s, 9H), 1.75 (m, 1H), 1.90 (m, 1H), 2.1 (m, 2H), 3.08 (br, 2H),

3.90 (s, 3H, OCHs), 4.08 (br, 3H), 7.57 (d, J=8.4 Hz, 2H, Ar-H) 7.98 (d, J=8.4 Hz, 2H, Ar-
15 H);

*C NMR (CDCl3) 8 283, 36.6, 38.3, 40.3, 52.1, 63.2, 72.9, 129.0, 130.3, 130.4, 141.9,
154.4, 166.3. |

Intermediate 5: 4—‘[bromo-(4-carboxv—phenvl)-methvlene]-niperidine-1-carboXylic acid .
"20  tert-butyl ester.

A'solution of 4 (5.4 g 11 mmol) in methanol (300 IﬁL) and 2.0 M NaOH (100 mL) was
heated at 40 °C for 3 hrs. The solid was collected by filtration, and dried overnight under
vacuum. The dry .salt was dissolved in 40% acetonitrile/water, and was adjusted to pH 2
using concentrated HCl. Product 5 (3.8 g, 87%) was isolated as a white powder by

25 filtration: '

'H NMR (CDCls) § 1.45 (s, 9H, ‘Bu), 2.22 (dd, J=5.5 Hz, 6.1 Hz, 2H), 2.64 (dd, J=5.5 Hz,
6.1 Hz, 2H), 3.34 (dd, J=5.5 Hz, 6.1 Hz, 2H), 3.54 (dd, J=5.5 Hz, 6.1 Hz; 2H), 7.35 (4,
J=6.7 Hz, 2H, Ar-H), 8.08 (d, J=6.7 Hz, 2H, Ar-H); °C NMR (CDCL3) § 28.3,31.5, 34.2,
44.0,115.3,128.7,129.4, 130.2, 137.7, 145.2, 154.6, 170.3;.



WO 02/ 094786 PCT/ SE02/ 00954 11 Schene 2: Synthetic route to Exanple 1 and
Internediate 9 O~ OBr | | i (HO2B NH,2 NI-12 (6) Na2CO3, Pd(PPh3)4 f
(7) N Nwbae/nopoese O TFAITFA g 0 N/I "NBr I | N -12 PCE)SED)095N N h |
benzyl H H NaHB(OAc)3 bromi de THE O O,penzal dehyde r%EB rNH 2 (HO) 2B NH
2 N -Na2C33, Pd(PPh3)4 N f Exanple 1 Internediate 7:

_N, N-di i sopropyl -4-(3-am nnhenyl - pi peri di n-4-yl i dene-net hyl ) - benzam de. To
a solution of vinyl bromde 6 (9.09g, 18.96 mmol, 1.0 equiv.) in tol uene

(100 ni) ftermediate 6: 4-[bromo-(4-diisopropylcarbamovyl-phenyl)-methylene]-piperidine-1-

carboxvlic acid tert-butyl ester.

To a light suspension of acid (5) (50.27 g, 0.127 mol, 1.0 e'qui.v.) in ethyl acetate (350 ml)
5 atroom temperature is added diisopropylamine (71.10 ml, 0.510 mol, 4.0 equiv.) and 2-

’ (lH-benzotriazol-l-yl)-l,1,3,3-tetfa-methyluroniumtétraﬂuoroborate (TBTU, 44.90 g,
0.140 mol, 1.1 equiv.). After stirring the resulting thin white suspension for two days, the
reaction is quenched by adding water (200 ml) and the two phases separated. The aqueous
phase is back-extracted twice with dichloromethane (100 ml). The combined organic

10  phases are washed with an aqueous 1M HCI solution (150 ml) and brihe (100 ml), dried
with sodium sulfate? filtered and concentrated under reduced pressure to a light yellow oil.
The crude produc;n was recrystallized in tert-butyl methyl ether (300 ml). The filtrate §vas.
purified by flash chromatography eluting with 30% ethyl acetate in hexanes and
recrystallized in a (10:90) ethyl acefate:hexanes mixture. The white solid products were

15 combined (47.28g, 78 % yield)



roomtenperature was added 2-am noboronic acid (3.12 g, 22.75 mol, 1.2
equiv.) 5 followed by ethanol (20 m ). and sodi um carbonate (2M aqueous
sol uti on,wbB32/p9418¢ 47.4 nmmol, 2.5 equiv.). After purgi ngPairtSE2zi0™sHgen t he
system for 15 mnutes, tetrakis(tri pherll?;l phopshi ne) pal | adi un(0) (1.58g,
1.37 mol, 0.072 equiv.) was added to the m xture which was then brought
to 90C. Aft gichghid 21 BgnMERERbERM o Eﬁ(}enérls%wnﬁ@ﬁﬁe igRPhed down to room
tenperature and the phases separated. The organi ¢ phase was washed 10 tw ce
and then with brine (50 ).OThe aqueous -phase was back
0954 12 extracted wlth _Hjchihoronetphane (80 nm). The
as washed twy W t h ter i

with water (50
WD 02/ 09478

| att er organi c'phag
brine (50 m) e ergani Smphases £ conbi . dried w
sulfate, filtered and cofjcedtiQiRd undﬁﬂg reduced pressu
product was purified by as hy el uting
acetate in hexanes (&. 6 /§2|.@@35 I tlgﬁ diate (19)
4-11- ( 3- am no- phenyl ) - Tx\pi"peri di n-i-yl i dene- et hyl
benzam de. To a sol uti ont')né) t he carbamate 7 (5.20g, 10.6 nol, 1.0 equiv.)
i n di choronethane (100 at room tenperature was ad(%’(? trifluoroacetic.
acid (TFA) (8.15 mTFAO05.8 mol, 10 10.0 equiv.). After|sEArring for .3
hours, the reacti op9was quenched by the additi ony of a 2M agueous sodi um

hydr oxi de sgl _uton_ (100 n). The phases were|segprated. The organic phase

was washe 2M aqueous sodi um hy de tio O m), dried
wth sodium gulf fi Igtdered and concentrated u pressure to

provi de 3.8k g of conmpound (92% . 1 al , pNH.1. 15 mol)
of the deprotected ami ng was purified by reverse phase ative HPLC
(gradient :10%to50%Bin A A 0.1 %FA in water; dFA in

acetonitrile). The’friactilon was concentrated under Et?b pressure and
neutralized to; pH=10 th 2M aqueous sodi um hydroxi de Blol yti on. The
mxture. is h%ﬁe@é_flra ed twice with ethyl acetate (20 m|NaHB{®A®)gani c
bresdidedri ed with sodium sul fate, THF
’ benzaldehyde

"0 0
)\N _— /.LN
L0 X
| |
o) (HO),B~7"NH,_
Na,COj, Pd(PPhy),

- N . f N
©) ©):Example1

Intermediate 7: N,N-diisopropyl-4-(3-aminphenyl-piperidin-4-ylidene-methyl)-benzamide.

phases are co

To a solution of vinyl bromide 6 (9.09g, 18.96 mmol, 1.0 equiv.) in toluene (100 ml) at
room temperature was added 2-aminoboronic acid (3.12 g, 22.75 mmol, 1.2 equiv.)

5  followed by ethanol (20 ml) and sodium carbonate (2M aquéous solution, 23.7 ml, 47.4
mmol, 2.5 equiv.). After purging with nitrogen the system for 15 minutes,
tetrakis(triphenylphopshine)palladium(0) (1.58g, 1.37 mmol, 0.072 equiv.) was added to
the mixture which was then brought to 90°C. After stirriﬁg overnight, the reaction was
cooled down to room temperature and the phases separated. The organic phase was washed

10 twice with water (50 ml) and then with brine (50 ml). The aqueous phase was back-



20 filtered. To this mxture was added 1M HC solution in diethyl ether (4
m, ca. 3.5 equiv.). The resulting m xture was then, concentrated under
reduced pwosLse The white solids were triturated with acetsEgtomsher and
concentrated under reduced pressure to ghel d 336.7 ng of product. 1H NWR
(8 in ppm (400MHz, CD30D) 7. 51 (t, 1H, Ar-H) ; 7.20-7.3 8 (m
7H, 25 Ar-H) ; 3.81 (br 8 CH) ; 361(br s;. 1H, NCH) , 3.26 (m 4H,
NCH2) ; ?@Cteﬁ]WImﬂlchlmthaneﬁmgﬂX Bibe datteg prgamqaahase wasi@aghied twice Gth CH3)

El enmental _an 7.08; 54. Cal ¢cd for 3N30 x
3. 5HCL %8 @ @a“%%eé‘zt”lg@ @énﬂﬁl The ‘6%@%10 @esewﬁrﬁlce hed dried Wi

N, N-diis I )
o S S 5

N, N- di i soprified bydidsh chronahe deeptal elytingewitis b orothyl a@&attemrﬁémiéé (6.0%en) B8%M)de
(conpound 10) Conpound 6 prepared above (2.26 g, 5.0 mmL), is treated with
TFA (25 nl) in 5 dichloromethane (25 nL) at roomtenperature. After 2 h,
the react, . . s3conden ed g due which is
di ssol ve T act Flrr e iReRae i e SRy BEFZ gvPde (5.0
mol ) at gepbami@r 2 hours. The react| on mxture IS condensed and then

di ssolved 1Tn ethyl acetate (100 nlL). The organic solution is washed with 1N
NHAOH and bFo asolutiowofiihe edrbamete MFI0E, 16 e, 1 Ofeqabdl. Madichopimsthairs a

crude product which is io. purified bﬁ flash chromato%ra hy to give
conpound @90 1)) & reem femperatire was pdedgniflyorozwtic agid (GHIG.1 ﬁlldll()élrﬁ Bmoket hane

120 dded.tr m., 41, a ben rom de
(e QTP ARRERE A fof s R BaleR Sedrsiof Ny aEicRER oY brerBinob dpiht ur e
d aft V&8 % and the
g?gaﬁl celra%%g(r)%gﬁldé ?%g&;@i@@%d)lﬁﬂox%?%t%g?\é%%andsééﬂcdéé%%em rd?dedphkThe ?Ce5| due
was puri fphase bys Wlas.imld twiueomalt Zigraquhqus setlinti Imgir&ide saubdiPoSOtrhly, driedodttat e i n

hexanes to i el 8(i)tg (64% vyield) of product
um su fate filtered and concentrated under reduced pressure to provide 3.81 g of

desired compound (92%).

15 A aliquot (450 mg, 1.15 mmol) of the deprotected amine was purified by reverse phase
pret)araﬁve HPLC (gradient :10% to 50% B in A, A:0.1%TFA in water; B: 0.1%TFA in
acetonitrile). The fraction was concentrated under reduced pressure atnd neutralized to |
pH=10 with 2M aqueous sodium hydroxide solution. The mixture is then extracted twice
with ethyl acetate (20 ml). The organic phases are combined, dried with sodium sulfate,

20 filtered. To thts mixture was added 1M HCI solution in diethyl ether (4 ml, ca. 3.5 equiv.).

| The resulting mixture was then concentrated under reduced pressure. The white soltds were
triturated with dtethyl ether and concentrated under reduced oressute to yield 336.7 mg of
product.
"H NMR (8 in ppm) (400MHz, CD;0D) 7.51 (t, J= 8.4Hz, 1H, Ar-H) ; 7.20-7.38 (m, 7H,

25 Ar-H); 3.81 (brs, 1H, NCH) ; 3.61 (br s, 1H, NCH) ; 3.26 (m, 4H, NCH,) ; 2.59 (m, 4H,
NCH,) ; 1.48 (brs, 6H, CH3) ; 1.13 (brs, 6H, CH3)

Elemental enalysis: Found C, 57.88; H, 7.08; N, 7.54. Calcd for CpsH33N;0 x 3.5HCI
requires C, 57.84; H, 7.09; N, 8.09%. ' |

30  Example 1: N ,N-diisopropyl-4-(3-aminophenvyl-N-benzyl-pi

benzamide.



(i)

N. N- di i sopropyl -4-(3-am nophenyl - N- benzyl - pi peri di n-4-yli dene-net hyl) -benza
m de 20 woxanpi7es 1) To a flask containing 8.5g of vinyl PCBSEIEOID) is
added xyl ene (120m.), ethanol (80-L) apd 3-am nophenyl boronic acid
(3.96g, 1.5eq). The solution is degassed (30 m nutes) and then sodium
carbonate (29.Om., 2N, 3.Ceq, degassed for 30 m nutes) was added via

cannul a. Pal | adi um tetrakistriphenyl phosphl ne (1.67g, 0.075eq) is added.
The 1 eacten 2% 5t NN BoABG _ It bERCAL g, at 80C
over ni ght. 2 iltered

t hr ough dJeaZmﬂnleeémiﬁpcﬁmdtm) The organi cs are renoved and the aqueous
extracted with ether (2 x| OOm). The conbined organics are dried with
anhydr ouscBganesl Mbd abe (DI 5 ©dnRBH). SOR shidug is purified
by flash chr orrat%l%pregphy%é Ut(l r%gtg\?vl th Bgﬁm@ﬁd%%ﬁ%qg:é% Ntd%/ CH2C12. 30
WO 02/50 9@880W@E©22D@Q54t robth Erpepiiee. 1A(t@rl2( Is rthateavtéonomerare ag ¢amdpnsed

o Dart ur BB frsiabd [ OMARRY BL Y, REE¥lyea inagetnnitgie GO i AR wagtsds .

0.96 m'wﬂﬂ-béhz?ﬂb‘ﬂo}’male { 5‘0%1?1&1512'3%‘1{ G . 2Phd e ctfthn mixRR8id QREL 8 U
added benzal dehyde (1 , 1.2 equiv.). After stirring 5 for 10
m nut es dheh dllssdlvacbumeﬂl}akymehmﬂ)rmﬂk ’J(h%u@amg; sohltibh'n iswmbkhediwith E§INHLQH was

added to t sol ut Afte rin over e rea t|on m xt.ure was
di | uted vanpﬁmnaa%ﬁcﬁre& el HO L GO R tééitfé’é 2B N BRE RS

sol ut],0n 1 flpY-falh h i v%%B gifdg and the organl c phase washed
W th brlne (lbe)y y QIF]:E for % eous% %ase i s back-extracted with
di chl or onet hane thr ee tines (15 rr1) The organi ¢ phases were i 0 .combi ned,

dried with sodiumsulfate, filtered and concentrated under reduced

P e i o SR 055 B PSP PSS RSP v 1L
acet oni t rideq trielt arflfn%% 7R, WaSnf15 ST BALAhrHRHRI(1. 85199‘1‘591%96195?11’6 e and

neutralized to p wi'th 2M aqueous sodi um hydr oxyde solution. "The
m xt ure |rsa¢ti®arwa>gratchmﬂjawwmct‘e> monﬂiempmhlrau&i aHtee 24 DOursithe redtteonovapani ¢
phases are

15 ashed with water (1x100mL) and the organic layer was dried (MgSOy), filtered and
concentrated. The residue was purified by flash chromatography, eluting 50% to 60% ethyl
acetate in hex:ines to yield 3.80g (64% yield) of product.

3-aminophenyl-N-benzyl-piperidi lidene-methyl

20 (example 1)
To a flask containing 8.5g of vinyl bromide (10) is added xylene (120mL), ethanol (80mL)

and 3-aminophenyl boronic acid (3.96g, 1.5eq). The solution is degassed (30 minutes) and
then sodium carbonate (29.0mL, 2N, 3.0eq, degassed for 30 minutes) was added via
cannula. Palladium tetrakistriphenylphosphine (1.67g, 0.075eq) is added. The reaction

25 mixture is degassed for 10 minutes then stirred at ‘80°C overnight. The reaction is then
cooled, diluted with water and filtered through diatomaceous earth. The organics are
removed and the aqueous extracted with ether (2 x 100mL). The combined organics are
dried with anhydrous magnesium sulfate, filtered and concentrated. Residue is purified by
flash chromatography eluting with 2% MeOH/CH,Cl; to 4% MeOH/CH,Cl,.

30



15 conbined, dried with sodiumsulfate, filtered. To this m xture was added
IMHO solution in diethyl ether (4 mM, ca. 3.5 equiv.). The resulting
m xt ure WO oeletrs€oncentrat ed under reduced pressure. Th@CHRSELEO®S! | ds
were triturated with diethyl ether and ggncentrated under reduced pressure
to yield 294 ng of product (53%yield) 1H NVR (S in ppm: (400MHiz, DMSO)

7.56 (s, ] ; (m 4H ] ] ,hJ— A - 2H, Ar-H ;
7.08- 7. 155KaD 2LNANVE Prepagal BPRIORYE-~-Lp - SRINORUCTYLIV-0MEVRAr ) ; 4. 00
(br s, 2H. NHR) ; 3,60 1 NCH) 5 3.32 (br s, 2H CH2) ; 3.00 (br s,
2H, CH2) ; ; » br s, 6H CH3) ; 1.06 (br s, 6H CH3)

-be
El ement al TaRab)ios ‘of b gﬂst};ﬁ%%ﬁ)aﬁnozli@é Lﬁ‘ll)ﬁ}t@ﬁah 2o fakina e chif &1
C32H39N30 x 3.2HCL C, 64.23; H 7.11; N, 7.%200 25 Additional Exanples
2-13 wver erqomefaredating Wasladded bapzeldehygleriel ail, $yatrmmoi, ¢ . Jequoe)l dier streingw. The

procedure _descri bed above for Exanple 1 js typical. W _02/094786
PCT/ SED2/ %d@dmnwscsp lwaﬁe-t@wbpﬂﬂ%ﬁn@e ReLBiEoALPInmak 13 ¢quiv.) wes agded x\

(e 1 e bR )k AR e RacRTRGHI: (o QufRphe e eroteren.
tri acet oxyiBaroabethhste(10In1d aREIM aqlhiBSus's@ Al Bytrd:5idé bdluti&sl(13tmI) OPHB phases
tenperature under a nitrogen atnosphere for an extended period of "tine
(6- 48 houmwse separated and the organic phase washed with brine (15 ml). The former aqueous
phase is back-extracted with dichloromethane three times (15 ml). The organic phases were
10 combined, dried with sodium sulfate, ﬁltergd and concentrated under reduced pressure. The
crude product was purified by reverse phase preparative HPLC (gradient :10% to 50% B in
A, A:0.1%TFA in water; B: 0.1%TFA in acetonitrilé). The fraction was concentrated under
reduced pressure and neutralized to pH=11 with 2M aqueous sodium hydroxyde solution.
The mixture is then extracted twice with ethyl acetate (30 ml). The orgénic phases are
15 combined, dried with sodium sulfate, filtered. To this mixture was added 1M HCI solution
in diethyl ether (4 ml, ca. 3.5 equiv.). The resuiting mixture was then concentrated under
reduced pressure. The white solids were triturated with diethyl ether and concentrated
under reduced preésure to yield 294 mg of product (53% yield)
"H NMR (8 in ppm): (400MHz, DMSO) 7.56 (s, 2H, Ar-H) ; 7.41 (m, 4H, Ar-H) ; 7.22
20 (d,J=7.4Hz, 2H, Ar-H) ; 7.08-7.15 (m, 4H, Ar-H) ; 6.96 (s, 1H, Ar-H) .; 4.26 (s, 2H,
NCH,ATr) ; 4.00 (br s, 2H, NH,) ; 3.60 (br s, 2H, NCH) ; 3.32 (br s, 2H, CHy) ; 3.'00 (brs,
. 2H, CHy) ; 257 (m, 4H, NCH,) ; 1.31( br s, 6H, CHj3) ; 1.06 (br s, 6H, CH3) |
Elemental analysis: Found C, 64.33; H, 7.10; N, 6.40. Calculated for C;;H39N30 x
3.2HCI C, 64.23; H, 7.11; N, 7.02%.
25

Additional Examples 2-13 were prepared by following the general synthetic procediire

below. The procedure described above for Example 1 is typical.



5 ensure conplete reaction. The reaction m xture is then subjected to a
standard work-up procedure and standard purification. The anmount of THE is
not cruciwbD.02m786rount correspondi ng to about 30nL per gramiseb2/enybne i s
preferred. Analytical data for the synthgtic Exanples is shovvn in Table 1
bel ow. 10 Table 1: Analytical data for synthetic Exanples. 'Ex. # -R
"Narme, NMWR "data, (400N[Hz 1| 4-[1-(3-Amino- (4 0M—|z> DMSO) 7.56 (s, 2H,

Ar-H ; 7.4 pbhenyl)-1-(1-benzyl- (m" 4H Ar-H) 7 22 d, J=7. 2H,
Ar-H) piperlidin-4-yl ; 7.08-7.15 (m 4 1H, Ar-
met hyl |- N,AE N N 28 , NCJ—lMH?OAG)élUﬂ:(br/i}‘ L Wi byl -
NH2) : 3.60 (Wdr s, 3.327(br s, o2 benhzarni de: 3. Oty br
s, 2H, CH2) 7 257 NeH2)NH , 1. ?Rl by s, 6H CH3) ; 6H,

CH3) 2 4-[Il-(3-Anm no- (‘400MHz, CDBOD) (d, J=5.5Hz,
phenyl ) - 1- (1- pyri di n- 8.12 (dd, J 5 B 5 6Hz, 1H Ar-1 J7.
2- yhnet hyl - pi peri di n- J=8.3 Hz, 1H, Ar-H) ; 7.63 (m 1H,NAr-H) ;

4-ylidene)-nethyl]- 7.5”1 (t, J=8.3Hz, 1H, Ar-H) ; 7.20-7.40{m NN

diisopropyl - 7H, Ar-HH 4.60 (s, 2H, NCH2Ar) : 3.80 (br R' benzanide. 1H,
NCH ; 3.61 (br s, 1H NCH) ; 3.20-3.25 (m 4H, CH2) ; 2.70 (in, 4H NCH2)
. 1.47 (bifo assohﬁileln o€e3pount. 18- ctrmrcet@hy@btfur@rﬂme 0ddgighy 8iePCT (GECRAD0954

16 Table Anal synthetic Exanples. Ex "# R

Nare NvR 4 Rﬁiﬁ%ﬂ friagety %or%ydﬂﬁ? Bl Obo0 R A ENER P UBCEE TPRM 15, Bz,
2H, Ar- temperature under a nitrogen atmosphere for an extended period of time (6-48 hours) to
5  ensure complete reaction. The reaction mixture is then subjected to a standard work-up

" procedure and standard purification. The amount of THF is not crucial. An amount

corresponding to about 30mL per gram of amine is preferred.

Analytical data for the synthetic Examples is shown in Table 1 below.
10

Table 1 Analytlcal data for synthetlc Examples

Ex.# | R o Name: | T NMR data (400MHz) 5
) 4- [1 (3 Amio. (400MHz, DMSO) 7.56 (s, 2H, Ar-H) ; 7.41
.\© phenyl)-1-(1-benzyl- | (m, 4H, Ar-H) ; 7.22 (d, J=7.4Hz, 2H, Ar-H)
piperidin-4-ylidene)- | . 7.08-7.15 (m, 4H, Ar-H) ; 6.96 (s, 1H, Ar- -
methyl]-N,N- | H) ; 4.26 (s, 2H, NCH,AT) ; 4.00 (br s, 2H,
diisopropyl - NH,) ; 3.60 (br s, 2H, NCH) ; 3.32 (br s, 2H,
benzamide. | CHy) ;3.00 (b's, 2H, CH,) ; 257 (m, 4H,
NCH;) ; 131(brs, 6H, CH) ; 1.06 (br s, 6E,
CHs) -
) N 4-[1-(3-Amino- (400MHz, CD;0D) 8.74 (d, J=5.5Hz, 1H, Ar-
| ‘| phenyl)-1-(1-pyridin- | H) ; 8.12 (dd, J=5.4, 5.6Hz, 1H, Ar-H) ; 7.78
N A 2-ylmethyl-piperidin- | (4, 1=8.3Hz, 1H, Ar-H) ; 7.63 (m, 1H, Ar-H) ;
B 4-ylidene)-methyl]- 7.51 (t, J=8.3Hz, 1H, Ar-H) ; 7.20-7.40 (m,
N.N- diisopropyl - 7H, Ar-H), 4.60 (s, 2H, NCH,AT) ; 3.80 (br s,
benzamide. 1H, NCH) ; 3.61 (brs, 1H, NCH) ; 3.20-3.25
(m, 4H, CH) ; 2.70 (m, 4H, NCH,) ; 1.47 (br
s, 6H, CHj3) ; 1.15 (br s, 6H, CHs)
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opyl 1H, Ar-H) ;
3.38 (br s, 2H,
2149 br s, 2H,

H)
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- pi peridin- J=8.2Hz,
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](@I%fﬁrﬁ}mt ¢th

J=7.4Hz, 3H, Ar-H)

2H, Ar-H) ; 7.42 (t, N

7.22 (t, J=7.4Hz, 3H,

2Ar) ; 3.58 (br s,
, 2H, CH2) ; 2.66 (br s,
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THATRD § 449 (5, iﬁ@icwr) i) @w

7. 21 ( t2EBNCHAS 3Bi{br:s, ZH, T35, £8.06 (br s,

oh @ﬂ{)(§66j(ﬁvs Al N’&Hg} 249(br

§H 6Hy); [;i@(brs GHL br s

’ gfg%s(trs,

ms/, 44 m No-
1*1-tm 6ﬁe-
O;

H)

4[400BMRioD3CD) 7
pherfylP2-({ furad 27 4
ylmethyl-piperidin-4-
ylidene)-methyl]-N, N-

(E00MIgh, DIVEED) 5B, (4,0H1.97¢,-1H, Ar—
8, 740k, AL7dlz, 11, /A%H Eﬁ(ﬁn 3H,
Ar-H) ; 7.12 (d, 1=8.3 Hz, 3H, Ar-H) ; 7.01(s,
1H, Ar-H) ; 6.68 (d, ]=3.8 Hz, 1H, Ar-H) ;

phenyl)-1-(1-thiophen-
2-ylmethyl-piperidin-
4-ylidene)-methyl]-

N, N- diisopropyl -
benzamide

diisopropyl - 6.52 (t, 1=2.8Hz, 1H; Ar-H) ; 4.35 (s, 2H,
benzamide. NCH,AI) ; 4.07 (br s, 2H, NH,) ; 3.60 (brs,
2H, NCH) ; 3.34 (br s, 2H, CH,) ; 2.99 (br s,
2H, CH,) ; 2.53 (br s, 4H, NCH,) ; 1.31( br s,
6H, CH,) ; 1.19 (br s, 6H, CHs)
s _ 4-[1-(3-Amino- | (400MHz, DMSO) 7.81 (s, 1H, Ar-H) ; 7.70
\CO phenyl)-1-(1-furan-3- | (d, J=2.8Hz, 1H, Ar-H) ; 7.41 (t, J=8.4Hz, 1H,
= ylmethyl-piperidin-4- | Ar.H); 7.21 (m, 3H, Ar-H) ; 7.13 (d,
ylidene)-methyl|-N.N- | j=g 4Hz, 3H, Ar-H) ; 7.01 (s, 1H, Ar-H) ;
diisopropyl - 6.73 (s, 1H, Ar-H) ; 4.12(s, 2H, NCH2A1) ;
benzamide. 3.91(br s, 2H, NH2) ; 3.60 (br s, 2H, NCH) ;
3.36 (m, 2H, CH2) ; 2.95 (br's, 2H, CH2) ;
2.59 (m, 4H, NCH2) ; 1.32 (br s, 6H, CH3) ;
: 1.06(br s, 6H, CH3)
] 4-[1-(3-Amino- (400MHz,CD;0D) 7.61 (d, J=6.5Hz, 1H, Ar-

H); 7.52 (t, J=7.4Hz, 1H, Ar-H) ; 7.27-7.35
(m, 5H, Ar-H) ; 7.23(m, 2H, Ar-H) ; 7.18(s,
1H, Ar-H) ; 7.11 (t, }=2.7Hz, 1H, Ar-H) ; 4.60
(s, 2H, NCH2AT) ; 3.65 (br's, 1H, NCH) ;
3.57 (m, 3H, NCH, CH2) ; 3.15 (m, 2H, CH2)
; 2.74 (m, 2H, NCH2) ; 2.55 (br s, 2H, NCH2)
: 1.47( br s, 6H, CH3) ; 1.14 (br s, 6H, CH3)




2-yl methyl -piperidin- (m 5H, Ar-H ; 7.23(m 2H Ar-H) ; 7.18(s,
4-ylidene)-nethyl]- 1H, Ar-H) ; 7.11 (t, J=2.7Hz, 1H, Ar-H) ; 4.60 N N
di i sopropyb 02/09486 2H, NCH2Ar) ; 3.65 (br s, 1H, NCH) ; becTsEIZEI3M 57 (M
3H, NCH CH2) ; 3.15 (m 2H CH2) 2.74 (m 2H NCH2) ; 2.55 (br s, 2H,
NCH2)- 1.47( br s, 6H, CH3) ; 1.14 (br s, 6H CH3) W) 02/094786 :
PCT/ SE02/ 00954 17 Table 1 (contl nued) : Anal ytical data for synthetic
Exanpl es. TEblg 7 (Fenviansgl: (cab«dﬁqr'synthetmli mﬁa no- (400|sz DVBO) 7. 74
(d, J=1}8hiz#: 1H AR phenyi) 1- thn{ehl ophe =.:H) 8z, -

Ar-H) ST Sy Lr%\éftl A -”‘1404014%%0)&%@1‘?8@31 !

J=5.6Hz} TH, | & ne) FAMIR . )

Ar- N, N|diisaopropyl -+ ; ph@lﬁyIX b-(1-théophen- HH);; 74926 (s1. SHHIWHD)Mb@,nzar' de
3. BZH(b:I:HZ’ fH NBY ;3 GOylﬁiéfhySplthﬂglg'G*)J—s%ﬁg 160y ); ?k‘s( B, ?1{97&{(“
S, h ) ) . (m 2 '-y:lmfg)-methgl b} gn 91;&1 (A‘a'd ’

CH3) ; 1.06 (br s, 6H, C d11 Alm{% - 3 A

J=2.78, |12. 1|Hz, / phen;@ aﬂﬂgp Tazo I-zH)2H07W1fH)AI-H)7,4@5((t2HNEHzMH, 1
H Ar-HJ ; S|l Inethyl- i 2322(&@) ZHH,\TH r3+db s72}1?ch, 3H,
Ar-H) ;| ylidene)-rrethyl J-N, N 7. 03 (s | H, 5 %r(b ENH:% ;
di i sopr @pyl - benzam de 3. 60 (br s, 2H, NCH)’

(br s, PH, cf2) : 2.55 (I 4H NOH2) : 1. :%(91((’{5%2%1\1%@ %ﬁ%m 2Hy 1 @Ez)(br s,
6H, CH3]_9 N 4-{I-(3-Anino- (400MHz, DNVBO].37(Bls, 61, CI2H; 1.06 (ki 65, THGY |

g \(/N 4-[1-(3-Amino- (400MHz, DMSO) 7.91 (dd, J=2.78, 12.1Hz,
L \/) phenyl)-1-(1-thiazol-2- | 2H, Ar-H) ; 7.42 (t, ]=7.4Hz, 1H, Ar-H) ;

ylmethyl-piperidin-4- | 7.22 (m, 3H, Ar-H) ; 7.13 (m, 3H, Ar-H) ;
ylidene)-methyl]-N.N- | 703 (5, 11, Ar-H) ; 4.72 (5, 2H, NCHAT) ;
diisopropyl-benzamide | 3 6o (s, 2H, NCH) ; 3.51 (brs, 2H, CH,) ;
3.15 (br's, 2H, CHy) ; 2.55 (m, 4H, NCH,) ;
1.30 (brs, 6H, CHj) ; 1.04.(br s, 6H, CH;)
0 \(/N 4-{1-(3-Amino- | (400MHz, DMSO) 7.71 (s, 2H, Ar-H) ; 7.42
\/> phenyl)-1-[1-(1H- (t, 1=2.3Hz, 1H, Ar-H) ; 7.21 (m, 6H, Ar-H) ;
imidazol-2-ylmethyl)- | 7.13 (s, 1H, Ar-H) ; 4.50 (s, 2H, NCH,Ar) ;
piperidin-4-ylidene]- | 410 (brs, 2H, NH,) ; 3.60 (br s, 2H, NCH) ;

methyl}-NN- ) 353 (brs, 4H, CHy) ; 2.53 (m, 4H, NCH) ;
diisopropyl-benzamide | | 31 (¢ on cH,) 1 1.06 (br s, 6H, CHy)
4-{1-(3-Amino- (400MHz, DMSO) 9.12 (s, 1H, Ar-H) ; 7.83
10 =
§/NH phenyl)-1-[1-(1H- (s, 1H, Ar-H) ; 7.41(t, 7=8.4Hz, 1H, Ar-H)
N imidazol-4-ylmethyl)- | ;7.21(m, 3H, Ar-H) ; 7.14 (m, 3H, Ar-H) ;

piperidin-4-ylidene]- = | 7.01(s, 1H, Ar-H) ; 4.41 (s, 2H, NCHAr) ;
methyl}-N,N- 3.99 (brs, 2H, NHy) ; 3.60 (br s, 2H, NCH) ;

diisopropyl-benzamide | 3 44 ;s 211, CH,); 3.02 (br s, 2H, CHy) ;
2.58 (m, 4H, NCH,) ; 1.32(br s, 6H, CH;) ;
1.06 (br s, 6H, CHa)

1 \@\ 4-{1-(3-Amino- (400MHz, DMSO) 7.46 (d, J=8.3Hz, 2H, Ar-
phenyl)-1-[1-(4- H); 7.41 (t, J=6.4Hz, 1H, Ar-H) ; 7.23 (d,
O | methoxy-benzyl)- J=8.3Hz, 2H, Ar-H); 7.17 (m, 1H, Ar-H) ;
| | piperidin-4-ylidenel- | 711 (i, 3H, Ar-H) ; 7.00 (s, 1H, Ar-H) ;
methyl}-N,N- 6.95 (d, J=8.3Hz, 2H, Ar-H) ; 4.19 (s, 2H,

diisopropyl-benzamide | \yopp o1y - 373 (s, 3H, OMe) ; 3.57 (br s,
2H, NCH) ; 3.33 (m, 2H, CHj) ; 2.96 (br s,
2H, CH,) ; 2.55 (m, 4H, NCH,) ; 1.36 (brs,
6H, CH) ; 1.06 (br s, 6H, CH)




phenyl)-1-[1-(1H (t, J=2.3Hz, 1H, Ar-H ;
I m dazol -2-ylnmethyl)- 7.13 (s, 1H, Ar-H ;
pi peri di rwo-oglopggene] - 4.10 (br s, 2H, NH2)
methyl }-N, N- 3.23 (br s,

di i sopropyl -benzam de 1.31 (br s, CH§)
4-11-(3- Ani no- (400MHz, DMSO) 9.12 (s,

pheny!| )-iTalale(liwrzt@ued)H Analytigpl data?fmymthetﬂc:@smﬂg:s 1H Ar-H) Noml

4.50 (s,

3.60 (br s,

4H, CH2) ; 2 5:} m 4H, NCH2)
;-1.06 (br s,

1H, Ar-H) ; 7.83

7.21 (m 6H, Ar-H)
2H, NCH2Ar) ;
PHT/SRCIA)0954

~NH

: HN

6H, CH3) 10

% y[ret AyR) - ; 7]21(M_ NiameA - F) . e
: St tteret L ode : , ‘ A ‘
1992 (bor NH2 i [1-@- 6011 Gr s, EKHOON@H} DMSQ)VT @dp»rJﬁ{SxﬁHz tiéhz‘\am de
Lﬂ 2H, . 3. Qherpb)-14]- (Q-H CH2)H);; 729 %8 J€8BHAR, 32(br
7 a6 (d] 3e8]are oH EFsbrm_Q%@i) i\ (10 Al £ Rg-g i i
Ar-H) - 7.53.(d " et hox;p ﬁ%/ Yhge ] 3Hz /1314 TAB-3Hg, 2 2H ?‘Iﬁ ﬁrﬂo(@k?HaAr-l—D
pi peri dijn-4-ylidene] - 7.’%‘; nv’{ bAr- | AE=-H)O; C(&S(bﬁHlHAArHI) 4.26 (s, 2H,
methyl }{N, N-6.95 (d, J=8I8peproplybenganyiflc N@pﬂzgr)( s,swﬂ 4, NH2 NCIp ;33|
dii soprlfpyl - benzam de NCH2Ar) ; 32L3 (CIS:|2)\ (b &'21 H%) r;
3.33 2H, (CH2) ; 2.96((br s,
s, 6I(-Im ) : 1?06 (br 5;,( 6H, CH3) WO 02 /lsﬁ)(zbr@ &Hﬂslq‘hble
(conti nl;g Anal ytical data for syntheti¢(Upsadihl@s) Ex. # R ,,J Nane,
N1VI | 2 ig 4OE\/HZ) 4-[1-(3-Amino-
' phenyl)-1-(1-pyrrol-2-
\ l ylmethyl-piperidin-4- .
ylidene)-methyl]-N, N-
diisopropyl-benzamide

10

15

20

Pharmaceutical compositions

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

sublingually, intramuscularly, subcutaneously, topically, intranasally, intraperitoneally,

intrathoracially, 1ntravenously, epidurally, intrathecally, 1ntracerebrovenmcularly and by

injection into the JOll’ltS

A preferred route of administration is orally, intravenously or intramuscularly.

The dosage will depend on the route of administration, the severity of the disease, age and

weight of the patient and other factors normally considered by the attending physician,

when determining the individual regimen and dosage level as the most appropriate for a

- particular patient.

For preparing pharmaceutical compositions from the compounds of this invention, inert,

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

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



12 4-{ |-(3-Am no- (400MHz, DMSO 7.62 (d, J=8.3Hz, 2H, Ar- phenyl)-1-[
1-(4- H ; 7.49 (d, J=8.3 Hz, 2H, Ar-H) ; 7.3 3 (m Br brono-benzyl)- 1H,
Ar-H ; WD220780=8. 3 Hz, 2H, Ar-H) ; piperidin-4-yliden@a/SEoddoofd,
J=8.3Hz, 2H, Ar-H) ; 7:00 (m 2H, rrethxb}-N,N— Ar-H) ; 6.85 (br s, 1H
Ar-H) ; 4.26 (s, 2H, diisopropyl-ben zam de NCH2Ar) ; 3.57 (m 4H, NH2,
NCH) ; 3.34 (br s, 2H, CH2) ; 2.99 (br s, 2H CH2) ; 2.50 4H, NCH2) X
1.32 (br 4 80b¢40arepsqan bejong pr n(qsse suhstappps mynmaﬁomf g thlenﬁx%onng

phenyl) - 1- 1 pyr |d n:- 4. ne N-

i o 1o SO Waiehauisbriire tishsobrtrny BN REbRnE sRH0nds
accordlngtgglMggbp&géﬁﬂbmﬂﬁﬁgﬂhggﬁdnay be adm nistered orally,
subl i ngual Iy, 1 ntranmuscul arl subcut aneously, topically, intranasally,
intraperitoneally, intrathoracially, intravenously, epidurally,
intrathecally, intracerebroventricularly and by injection into the joints.

io A pr efJ@moeuiers@meé:ameraﬁmﬁﬁ@lsftdﬂaﬂfrdowlldsﬂéﬁlms|19 a mlﬁW%Wéthé]@FsﬁWelbﬂlVl ed

i nt ramuscul ar | epend on.the.raqut. adm nistration, the
sever by e papisy d8 M gs e e RPBRe By e H R R Bt Bhact or
nor mal | ¥ ceeshalitinRbrdpRficdd QEbRGrBRLELA ﬁmcomﬁa@t@d%ﬁh%rsmﬁy A stae

i ndi vidual regi'men and dosage |evel "as” the npbst appropriate for a

parti cul adespred.i ent. For preparing pharnaceutical conpositions from t he
conpounds of this invention, inert, pharmaceutically acceptable carriers
can be either solid or quuid Solid form preparations include powders,

tablets, gl R&Sathy sErHsAOY BRiposiABRY a5w-HARAE b s QS HBRARE bR Rt icid
gl}}cerides 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.

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

melting wax, cocoa butter, and the like.

Salts include, but are nof limited to, pharmaceutically acceptable salts. Examples of

20 pharmaceﬁtically acceptable salts within the scope of the present inventién include:
acetate, benzenesulfonate, benzdate, bicarbonate, bitartrate, bromide, calcium acetate,
camsylate, carbonate, chloride, citrate, dihydrochloride, edetate, edisylate, estolate, esylate,
fumarate, glucaptate, gluconate, glutamate, glycollylarsanilate, hexylresorcinate,
hydrabamine, hydrobromide, hydrochloride, hydroxynaphthoate, isethionate, lactate,

25 lactobiénate, malate, maleate, mandelate, mesylate, methylbromide, methylnitrate,
methylsulfate, mucate, napsylate, nitrate, pamoate (embonate), pantothenate,
phosphéte/diphosphate, polygalacturonate, salicylate, stearate, sﬁbacetate, succinate,
sulfate, tannate, tartrate, teoclate, triethiodide, and benzathine. .

Examples of pharmaceutically unacceptable salts within the scope of the present invention

30 include: hydroiodide, perchlorate, tetrafluoroborate. Pharmaceutically unacceptable salts



20 WD 02/ 094786 PCT/ SE02/ 00954 19 A solid carrier can be one or nore

subst ances which may al so act as diluents, flavoring agents, solubilizers,
| ubri cantwp 020898 di ng agents, binders, or tablet disinte@CaSEngom@gent s;

it can also be an encapsulating materialbgy s In powders, the carrier is a
finely divided solid which is in a mxture with the finely divided active
conponent. |n tablets, the active conponent is mxed with the carrier

havi ng t heouldhbe ebasghpcaispof thyirpdspergaoas physiceliindddy diemicabpropEbies suplas
conpact ed iq ﬁhgyshape and size desired. io For preparing suppository
conposi ti S How mel ting wax such as a mixture of fatty acid glycerides
and cocoa butter is first nelted and the active ingredient is dispersed
therein by, for exanple, stirring. The nolten honbgeneous m xture is then
pour ed i nPrefemd\phaimeateuticillyadcspalbitssaits dresthyldoyubtbrides,calihtcangt iodrirgted.y. 15
Sui tabl e carriers are nagnesi um carbonate, nmagnesium stearate, talc,

| act ose, Eggrdroghderidernnd sylste silis are paitieWarly pegderessht h, nethyl cel | ul ose,
sodi um car boxymet hyl cellul ose, a low nelting wax, cocoa butter, and the
like. Salts include, but are not |limted to, pharmaceutically acceptable

salts. EXfRgie8s c8mpodHoR Yk%féf}&ﬁg&iiﬁ&h‘hé&hég&%gﬁ&%%ﬁﬁé :%&iv\é"ic&}ﬂbgnén?%itﬁco}je |

of the present invention inclu acet at enzenesul T onat e, " benzoat e,

bi car bonadreapsuidtiaptnisteal abn oairideprovidiag avamaktiatwhich thaastisteadomponaitlfaitit e,
chloride, citrate, dihydrochloride, edetate, edisylate, estolate, esylate,
f unar at e, OfgVitdb oHcE cargipist isrdareunded Py frastier which isithys igessesiatign avith it.

hexyl r esog.ci.-nat e dr abam;ne, hydrobrom de, hydrochl ori de,
hydro>1<°yna%lmlﬁgigt%Ch%}éél{eﬁflglﬁg?‘g, | actate, 25 | actobionate, nalate, naleate,

mandel ate, nesylate, nethyl brom de, nethylnitrate, nethylsulfate, nucate,
napsyl ate, nitrate, panoate (enbonate), pantothenate,

phosphat eTallghgoptiatse caghetsyaysl cpsuesonatbe usshis solild alperge Somay smiteble Sarbmelet at e,
succinate,, sulfate, tannate, tartrate, teoclate, triethiodide, and

benzat hi rAdMINSEUNH| es of phar maceutical 'y unacceptable salts within the
scope of the present invention

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

be formulated in solution in aqueous polyethylene glycol solution.

20 Aqueous solutions for oral administration can be prepared by dissolving the active
component in water and adding suitable colo;ants, flavoring agents, stabilizers, and
thickening agents as desired. Aqueous suspensions for oral use can be made by dispersing
the finely divided active component in water together with a viscous material such as
natural synthetic gumé, resins, methyl cellulose, sodium carboxymethyl cellulose, and other

25 suspending agents known to the pharmaceutical formulation art.

Preferably the pharmaceutical compositions is in unit dosage form. In such form, the
composition is divided into unit doses containing appropriate quantities of the active
component. The unit dosage form can be a packaged preparation, the package containing

30  discrete quantities of the preparations, for example, packeted tablets, capsules, and powders



30 include: hydroiodide, perchlorate, tetrafluoroborate. Pharmaceutically
unaccept abl e salts WO 02/094786 PCT/ SE02/ 00954 20 could be of use because
of their wowantggeous physical and/or chem cal propertiesPCTHEN2/@S54
crystallinity. Preferred pharnaceutical&y acceptable salts are
hydrochl ori des, sulfates and bitartrateS. 5 The hydrochloride and sulfate
salts are particularly preferred. The termconposition is intended to

i ncl ude t#eviglp prarnpeylen Toe uniidosage iforen crorplemiean capisell, cashefapisiablat itsedf, or
materi al as carrier providin capsul e in whjch the active conponent .
(with orﬁﬁF?W5®FaBP%@ a@éWF#@$§§MW§Q§ﬁF?Bﬁ%@@ﬁi & carrier which is thus
in association with it. 10 Simlarly, cachets are included. Tablets,
powder s, . cachets, and capsul es can be used as solid dosage forns suitable
for oral BHIDDGIGAT EVANUATIONI qui d from conpositions include sol utions,
suspensi ons, and enul sions. Sterile water or water-propylene glycol

sol ut i onslngfitre medakt i ve conpounds may be nmentioned as an exanple of |iquid
preparat i itable for parenteral admnistration. Liquid conpositions
can al so Qgggigg%ulated in solution in aqueous pol yethyl ene glyco
solution. 20 Aqueous solutions for oral admnistration can he prepared by
di ssolving the active conponent in water and addi ng suitable colorants,

f 1 avori ngAaghmias, 2938akll$ éxresinganshedthininak @ndghdagentoRandesomedn Aqueous
suspensions for oral use can be nmade by dispersing the finely divided
active conp&PRESHNCE WoRewnip utnsasionet IV °§ apdSeo (s, mshekemflasks eentainingnat ur al

synthetic gu resi el o ium 0X hyl .cel | ul ose,
and other 2§Q§U@B§ﬁ8?ﬁﬁEg§@2¥thﬁ%ﬁﬁkggﬁéﬁgg %?ﬁggggﬁ?%gﬁaPé?ﬂﬁpﬁFFHh art.
Preferably the pharmaceutical conmpositions is in unit dosage form In such
form the conposition is divided into unit doses containing appropriate
quantiti es. Moushendiit brvains wearporighrtl. and hiasadinticed sl d #8 Sf (commimary hEmM packaged
preparation, the package containing 30 discrete quantities of the

pr epar at i onEP T oPTEY 4l ke braips wr%gomagﬂn&eé,m&la%w@@l} 105d seo(ERse) 9D

02/094786 PGElmR024 A0RREo1d Lysis buffer (S0mM Tris, pH 7.0, 2.5mM EDTA, with

15 phenylmethylsulfonyl fluoride added just prior use to 0.5MmM from a 0'..5M stock in
- DMSO:ethanol).



21 in vials or anpoules. The unit dosage formcan al so be a capsul e,
cachet, or tablet itself, or it can be the appropriate nunber of any of

t hese pacweagedsf7e¢ ns. Bl OLOG CAL EVALUATION 5 In vitro npd@ISE@ebdISLul ture
A. Human 293S cells expressing cloned hysan , S, and x receptors and
neonycin resistance were grown i n suspension at 37C and 5% CO2 i n shaker

fl asks contai.ning 10 cal ciumfree DVEMLO» FBS, 5% BCS, 0.1% Pl uronic F-68,

and 600 g&iﬁ@é@‘?&lﬁﬁﬁlﬁqﬂ B. Mouse and rat brains were wei ghed and rinsed in
ice-cold PBS (containing 2.5nM EDTA, pH 7.4). The brains were honbpgeni zed
with a polytron for 15 sec. (nouse) or 30 sec (rat) in ice-cold lysis

buf fer (508 WedeShellpted dn@resdseAdbERT s Whifd: (36 Ry st hSuhVOBRDITA,
fluori de added 'ﬁj}at prior use to 0.5 froma 0.5M stock in

DVBO: et hawithPMyDadiz/d(ost pgier ROTE$E0D/O80Edm a1 Motk emsharodp arcabatedioel | s
were pelleted d.resuspended. in lLysis_ buffer_ (50 Tris, pH 7.0, 2.5 mM

EDTA, S i t%??ﬁ\)asﬁ%mﬁf%gew?fgw%& Rebdrandon3d ssenl Re SHSPENsPM VAT Bk i n

et hanol ), 14 5 f Wl ' it h a polytron
For 30 el OEBRKTRra0 i ot 7" A, shieilh ey B0-L ORI FEACKT 2 RO YT

super nat afdsuspRadesiBat@cpan ad B&orRNThE B eprkdntd Forh @SUEHRMIREre 2BHbHERE And Spun
before. The supernatants from both spins were conbined and spun at 46, 000

g(max) f oet 46009; gimaxhfor 38 mpiat Ehaesllstsregeasesosmtaded m cobd riy bilﬁertiﬁﬂgé‘ﬂ (50 v

Tris/d, pH 7.0 n agai n.. The fipal pellets re resyspended in .

mreln;r ane E{]T’/ Z:érl)%gggg’%? %JHW?%P’%‘; The g’?IIQIF te P‘%Eee{esﬁﬂe%eﬁl)m n}ﬂmt%%eﬁn@fgei m) in
| , : ol

(it POELLRTM RS MIRLiae 2 7 0] Mol Je09) HANmAReR: ShatnBle foflr )

assay W t i &@Pie/dhandi mgl sisedys-70°C until use. The protein concentrations were
determined by a modified Lowry assay with SDS.

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 mM Tris, 3 mM MgCl,, 1 mg/ml BSA (Sigma
A-7888), pH 7.4, which Was stored at 4°C after filtration through a 0.22 m filter, and to
which had been freshly added 5 pg/ml apfotihin, 10 pM bestatin, 10 uM 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 rionspeciﬁc (NS) binding were determined in the 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 rapidly vacuum-filtered and washed

25 with about 12 ml/tube iced wash buffer (50 mM Tris, pH 7.0, 3 mM MgCl,) through GF/B
filters (Whatman) presoaked for at least 2h in 0.1% polyethyleneimine. The radioactivity
(dpm) retained on the filters was measured with a beta counter after soaking the filters for
at least 1Zh 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.



15 Menbranes were thawed at 37C, cooled on ice, passed 3 tines through a
25-gauge needle, and diluted into binding buffer (50 MM Tris, 3 mM MyC12,
1 ng/mM B8BgSIgem A-7888), pH 7.4, which was stored at 2CTSEIE00954
filtration through a 0.22 in filter, andito which had been freshly added 5
g/m aprotinin, 10 Mbestatin, 10 Mdiprotin A, no 20 DIT). Aliquots of 100
| were added to iced 12x75 nm pol ypropyl ene tubes containing 100 | of the
appropriate radioligand and 100 gl of test conmpound at various
concent r a|,fnallR@ls ( TB) and nonspecific (NS) binding were determined in
t he absence and presence of 10 M nal oxone respectively. The tubes were
vortexed and incubated at 25C for 60-75 mn, after which tinme the contents
are rapidly vacuumfiltered and washed 25 with about 12 ni/tube iced wash
buf fer (50 niVPTREstEEHYINOOS the pRmmgmrds)is mimasurgh bydeBrmining te slegihag whith

presoaked,for_at least 2h in O 1% pol yethyl enei m The radioactivit

Cdom § ot BEn@R g BopPPE 6rople ot e PiIoR of Gt 10 CaBACes apyiiyh the
soaki ng t hRehtold aty, S E I I aTIRVA | NLRE: 6= 7

o nti 11 arpeR Srgebied poin, SR O Bildihd Wilaty SHPIEPR R CoBfioa Wi et
the filtretrpounds andemeRbrapkba dRPHEKQIRS ctellnickbles&hs thovdichbd Wekhen3hivas hed

wth 3 x 1 m wash buffer, and dried in an oven at 55C for 2h. The filter
pl ates wECEPtORHtTEMM hemeeTRistthiah end meskab@)n. ffgoaistsadighulate SETRIY]*\Sbinding
scintillat]j fluidl well 2/ 094786 _PCT/ SE02/ 00954 2 Funct i on

Assays Th;en %gséen{nse%n%éa&ef'vi'rlhy\é\%b 50 A} BHdY GORRER ﬁj?rédféb?mb'@fciet%w OF t he
degr egg t OrespdrEB cubveb N r td [halell of
GIP to G pérégdt) ei ns tomg\}lgﬁgﬁmtﬁﬁgﬁﬁ}ee%g? %Srggn%mo pﬁgfeyéﬁﬁ?ﬁémél%lﬁgﬁ%ng
assay, Grapyegbsné¢dtocmnily thatlagunish attadty is aedjacedritsughdelterbemass f rom

HEK- 2935 cel | s expressing the cloned human opioid receptors or from
honogeni sed rat and nouse brain. Agonists stinulate GIP[y] 35S binding in

t hese nenbiosadye forpat remGBRd Enax val ues of conpounds are determined from
dose i 0 response curves. Right shifts of the dose response curve by the
del ta - anRaganinghemiblahésd BRAhSvePItSTRE PaededBithes Hfughy Xshadue@BRAL-84d

activity is nedi ated through delta receptors. )
TPyS binding (50 mM Hepes, 20 mM NaOH, 100 mM NaCl, 1

- mM EDTA, 5 mM MgCly, pH 7.4, Add fresh: 1 mM DTT, 0.1% BSA ). 120uM GDP final

15 = needle and diluted in the

is added membranes dilutions. The EC50 and Emax of compounds are evaluated from 10-
‘pbint dose-response curves done in 300ul with the appropriate amount of membrane
" 'protein (QOug/well) and 100000-130000 dpm of GTPY*’S per well (0.11 -0.14nM). The
20 - basal and maximal stimulated binding are determined in absence and presence of 3uM

SNC-80

Data aﬁalysis

25 The specific binding (SB) was calculated as TB-NS, and the SB in the presence of various
test compounds was expressed as percentage of control SB. Values of IC50 and Hill
coefficient (ny) 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 +

30 S.E.M. values of IC5¢, K; and nyy were reported for ligands tested in at least three



Procedure for rat brain GIP Rat brain nenbranes are thawed at 37C, passed 3
times through a 25-gauge blunt-end 15 needle and diluted in the GIPyS

bi ndi ng (W0 miw49epes, 20 mM NaOH, 100 mM NaCl, 1 M EDTAPCI/SEM/MYSN2, pH
7.4, Add fresh: 1 mMDTT, 0.1 %B-SA ). 7120M GDP final is added nenbranes
dilutions. The EC50 and Emax of "conpounds are eval uated from 10- point
dose-response curves done, in 3001 with the appraopriate anoynt of penbrane
prot ei n (@@@me CUTYES- 1DiiRRCe: 86601 %ﬁ?ﬁ HIRSPPISEINE presqRlvepgoR :
-0. 14nM . ; and maxi mal stinulated binding are determned in
absence an &g‘@ﬁg%ggﬁ?r 3M SNC- 80 Data analysis 25 The specific binding
(SB) was calculated as TB-NS, and the SB in the presence of various test
conpounds was expressed as percentage of control SB. Values of |C50 and

Hi Il coeTébleRedtiolpgienl Pate. | i gands i n di spl aci ng specifically bound
radi ol i gand were calculated fromlogit plots or curve fitting prograns
such as Ligand, GraphPad Prism SigmaPlot _or _ReceptorEit Val ues of Kj

were call|di|at ed frodd@Bel&heng- Prussof f BHUEARABHh. Medn 3HIESEBRANG| ues of
| C50, Kil And ng were f@Borted for |ligands ¥t ed in dt | east ®ree WO
02/ 094786 RCTISEQD/ 005 P4%EMap| acerfidt  cUr VBEMaBi dl ogE€al alct VoFMax of
t he conpoun 0 he present invention is ilndicated|in Tahle 2. Table P:
Bi ol ogi clal- %?@a‘ﬁﬁ 24555 oL L AT | BRI IOUSES R N 46-3{kP-Bnlk BANPL 11c50
EC50 % % EC50 %&Max ' ECB0 %EMax|1- 0.78-4.85 2.49-55.9 94- 114 21. 4-430
83- 156 Z26—3=799—3-82=161t—12Receptor—saturatton—expertrents

n

Receptor saturation experiments

Radioligand K§ values were determined by performing the binding assays on cell
10 fnembranes with the appropriate radioligands at concentrations ranging from 0.2 to 5/times
the estimated K§g(up to 10 times if amounts of radioligand required are feasible). The
specific radioligand binding was expressed as pmole/mg membrane protein. Values of K§
- and Bpax from individual experiments wére obtained from nonlinear fits of specifically
bound (B) vs. nM free (F) radioligand from individual according to a one-site model.
15

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 Plexiglés ‘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

20  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, IIl, 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

25 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.



Radi ol i gand K. 8 val ues were determ ned by perform ng the binding assays on
cell 10 nenbranes with the appropriate radioligands at concentrations
rangi ng fwormo9@2séo 5 tines the estinmated Kg (up to 10 tipe@EsEdf/o@spOuUNt s of
radi ol i gand required are feasible). Theysspecific radioligand binding was
expressed as pnol e/ ng nmenbrane protein. Values of Kg and Bmax from
i ndi vi dual experinments were obtained fromnonlinear fits of specifically
bound (B) vs. nMfree (F) radioligand fromindividual according to a
one-site fpgdel p A5 ;DETERM NATI ON OF MECHANO- ALLODYNI A USI NG VON FREY
TESTI NG % performed between 08: 00 and 16: 00h using the nethod
descri bedTkyarddhaR vase teffed dh pobtbfd4tive B ISfoMBEEROARRRERJ Hodp. ke 0% cages on
top of a wire nmesh bottom which allowed access to the paw, and were |eft
t o habi t ueittedriwal theeshéld was defBheinad @sing dist we dows nthadnd Dikaa (I1980}. aFesting t

| ess sensitive foot pads. The paw was touched wth

hi nd paw, avoi di hg. t he e p
a ser s WS HANRSVith EV%% % haifyp theyraigidle ofiihe setiosy St arisn Alajays presenied o

(0.41, 0..89, ‘ 20, .and ans: oel ting,
121 Usay koatesilve:ad pnee? doeneind or Hectbpd B e MNAE AR pa¥ 00114 100
per pendi cwitidrawel refionid RtheniSally elBteWibalt, 8 btkdriget Sthulué s BrebchtEd %S thed
slight buckling against the paw, and held for. approximtely 6-8 seconds. A

25 posi t i svent efqpunwshdrawaly dreaxt Weakise sipawugass shesepl @ptivnslitireshwid Fl i nchi ng
i redi at el U{)orﬁ renoval cﬁ% the hair was, a{jso consi dered a Eosiﬂti ve
response.? 0ROy S Frhod IS AT S e s ORR SRR G RIS R tE SAHEROT tBR d0Ten such
cases,th b Y| : : X Testi ng
Pr ot og)ol e['}l"%ghgﬁ’l Mng]c\gﬁatéég:&te[géss'?ce& e%“g%i%%%ﬁ%? ?%tggtg&{fg%%?éﬁ?éﬁf -treated
group. Thechgd, evd. tidhmdldld Wk €8d1 et dsa Sin dedes WheRethrdshblag félhaitsige thewn

met hod of Dixon (1980). Testing 5 was started with the 2.04 g hair, 'in the
m ddl e oftapgreoisdimudis valges oflS: 1 Afapanal sersjEvipy o5 Bl dtakimadlyedladwietwere way,
whet her - asceﬁdiln% or g cendi.ng. It{;f thfe ab[senCﬁ of ta paw wi t hdr awal '
response EFFRET ATStESH GSTST"Q%I%&& 5 91 PRIEEARAJERISEITRPEES WS present ed;

in the  ayehe@hisiRg e¥chbeiRpak = 44 \GihE%vanR Ak eFitidwa! 4R Hesoghosen.
Optimal threshold

15 withdrawal threshold was interpolated using the formula;
50% g threshold = 1057 %9 / 10,000

where Xf = value of the last von Frey hair used (log units); k = tabular value (frofn Chaplan
20 etal. (1994)) for the pattern of positive / negative responses; and § = mean difference

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

Von Frey thresholds were converted to percent of maximum possible effect (% MPE),
‘ according to Chaplan et al. 1994, The following equation was used to compute % MPE:
25 % MPE = Drug treated threshold (g) - allodynia threshold (g) X ‘100
‘ ‘ Control threshold (g) - allodynia threshold (g)




calculation by this method requires 6 responses in the imediate vicinity
of the 50% 10 threshol d, and counting of these 6 responses began when the
first chawgaziomsesponse occurred, e.g. the threshol d wa®ClriSEsr/0sDSSEd.
In cases where thresholds fell outside tjpe range of stinuli, values of
15.14 (normal sensitivity) or 0.41 (rmaximally allodynic) were respectively
assigned. The resulting attern of ;lgosltlve and negative responses was

t abul at ed ALYENISTRAHON @R IER] SWBSTANGE t hdrawal ; O = withdrawal, and the
50% 15 mnthdramal threshold was interpolated using the fornula: 50@69

t hr eshol dRats]y&(ra(inJect«cB()subcmajteOﬁHDy vhteaperiineally abtrreyendustsher draléy) witna fesiey hai r

used (log uynits); k = tabular value (from Chaplan, 2Q et al. (1994)) for
the pattef S@PC?)B@%twenﬁrwets%tmgv@ert@geptﬁty@%n adgpigisgationafisstromperihan

bet ween s [ | Frey thresholds were
convertedlé eg%;k)l(alsrr‘(é}}a%?t%f]e&%&?end}%gu@s rl%elna%%fefoe\{te%%} ft%l?f) Ciaaccor ding to
Chapl an et al. 1994. The foll ow ng equation was used to conpute % MPE: 25 %

MPE = Drug treated threshold (g) - allodynia threshold (al X 100 Control
threshold (g) - allodynia threshold (g) WO 02/094786 PCT/ SEO2/ 00954 26

ADM NI ST I TEST SUBSTANCE Rats were injected (subcutaneously,
i ntraperﬁmlﬁ—gzravenousl y or orally) with a test substance prior to
von Frey {K%é%d lﬁ]gtalté%gl?dgu: A’t‘%‘aﬂtr;?ct‘?:h%hé‘%{aﬁ g&ﬁl&?st rﬁd Erﬁlsaé)f:ﬁt%ﬁp a\%geg the

von Frey vari ed 1 e nature o conp

VRl THI NG TESE vitiehdrCexad&iddh¥i bbd}bﬂiﬂ AgpieBIdsapeia WidninhResit aifps when
adm nistered intraperitoneally in mce. These will then extend their body

in a tgpi @@tnmmr@érthls dvmtbeémrvgmsmas thse frsquandly iobservethdndi the drugdelettei 95
descri bed rmve{r{l LS dggs frequently observed and the drug selected as a
potenti al 2 pgisgt %‘?8?18% A conplete and typical Withing reflex is
considered only when the follow ng. el enents are

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
15 - aspect of both paws is observable. In this assay, compounds of the present invention

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

(i) Solutions preparation

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

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

volume of 5 pL is administered.



present: the animal is not in novenent; the |ower back is slightly
depressed; the plantar 15 aspect of both paws is observable. In this assay,
conpoundswofo2iohgser esent i nventi on denonstrate signifi calCTiSEb/@9s4 on of
writhing responses after oral dosing of ,4-100nmol/kg. (i) Solutions
preparation Acetic acid (AcOH): 120 pL of Acetic Acid is added to 19.88 ml
of distilled water in order 20 to obtain a final volume of 20 Ml with.a
final concentration of 0.6% AcOH. The solution is then m xed (vortex) and

dy f i nj i.on., Co : dr. ; : d,i d, and
i ssol ved M AERE Rodp iTRRd B eI o cb i A e | S rllkadPeSeEsdt es.
25 (i iy Y A . q . dmi ni st q
orally, | hy s Bl ek il 1g paANEl Y T8 o) " or i nt ravenous! y
(i.v.) at 10 m/kg (considering the average m ce body wei ght) 20, 30 or 40

m nutes (according to the class of conpound and its characteristics) prior
to testin@l) Vesdmg 30 the compound is delivered centrally:

I nt t l. intrath (L) I f 5 gL i

o Vet AL Kol ploni PGSR0 S s MR S o

i ntraperi (thiﬁﬂ% AIEk)y Mordd Al do iﬁata?ﬁle%hd%@ﬂ{é‘e/xgaﬂ%&ﬁﬂgiqg% Rgpttiqe aver age
) Il esting The

m ce body wei gh imedi ately prior to testing. 5 i ani mal

(nouse) iiadoidet Vshde box” eageemiithdonfacddinguhastaboith fnfiee dtelrhiily obsepeaigi ons

(Withing reflex) noted and conpiled at the end of the experinment. Mce are
kept in hA&HPe HIgr onssepsdroband thessgloseswitdiugont act bedding. A total of 4

m ce are usually observed at the sane tine: one control and three doses of
drug. 10 For the anxiety and anxiety-like indications, efficacy has been

est abl i sheg tholabhigy a8 bStietySRlelih@tati?Rf drfibdcyHas bednbstaBBsHelin the geller-

seifter conflict test in the rat.

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



For the functional gastrointestina disorder indication, efficacy can be
established in the 15 assay descri bed by Coutinho SV et al, in Anmrerican
Jour nal oWORh®3i78¢ ogy - Gastroi ntestinal & Liver Physi ol ®gy/SE02/00954

282(2): &B07-16, 2002 Feb, in the rat. 02/ 094786 PCT/ SE02/ 00954 28
CLAIM5 1. A conpound of the formula I NH2 N R') 5 wherein Rl is
selected fromany one of (i) phenyl; 10 (ii) pyridinyl N 15 (iii) thienyl
S WO 02/ 0SLAIMISCT/ SE02/ 00954 29 (iv) furanyl O 5 (v) imidazolyl H N N
(vi) triazolyl : :

1. A compound of the formula I

5 wherein

Rl is selected from any one of

(i) phenyl;
10 :
(ii) pyridinyl
I AN
~
N

15 (iii) thienyl



H N N10 (vii) pyrrolyl N H (viii) thiazolyl S 15 N (iXx)

pyridyl-N-oxide O N where each Rl phenyl ring and R heteroaromatic ring

may i ndepwodened7ge be further 20 substituted by 1, 2 or 3 PUNSEIL/QOHM S

sel ected from straight and branched Cl- al kyl, NO2, CF3, Cl-C6 al koxy,

chloro, fluoro, brono, and iodo, as wel [ as salts thereof WD 02/094786

PCT/ SE02/ 00954 30 2. A conpound according to claim1, wherein each Rl

phenyl ring and Rl heteroaromatic ring may independently be further

substl tm@%ﬁ%’ 2 or 3 substituents independently selected from nethyl,
chl o W{)r brono, and iodo. s 3. A conpound according to claim

1 whereln each Rl enyl ring and RI heteroaromatic ring may

i ndependently be fur{hep substituted by a nethyl group. 4. A conpound

according to claim1,Onherein R1L is phenyl, pyrrolyl, pyridinyl, thienyl or

10 furanyl. 5. A conpound according to claim1, selected fromany one of

5 (v)imidazolyl
H
N

\J

(vi) triazolyl

10

(vii) pyrrolyl

\
Y

(viii)  thiazolyl
(S
\
. N /
(ix) pyridyl-N-oxide
CI)_

N
X

| )

=

15

where each R1 phenyl ring and R1 heteroaromatic ring may independently be further
20  substituted by 1, 2 or 3 substituents selected from straight and branched
C1-Cg alkyl, NO,, CF3, C1-Cg alkoxy, chloro, fluoro, bromo, and iodo, as well as salts

thereof.



4-[1-(3- Am no- phenyl ) -1-(1-benzyl - pi peridin-4-ylidene)-nmethyl]-N N
diisopropyl - is benzam de, 4-|
1- (3- Ami rvophemyBg - 1- ( 1- pyri di n- 2-yl et hyI - pi peridi n- 4-yl ipderseyz/omshyl ] - N, N
- diisopropyl benzam de, 4-]

- (3- Ami no- phenyl') - 1- (1- pyri di n- 4-yl met hyI pi peridin-4-ylidene)-nmethyl]-N, N
di i sopropyl benzam de, 20
4-[ 1- ( 3- Ami no- phenyl ) - 1- (1-furan 2-yl met hyl - pi peri di n-4-ylidene)-nmethyl]-N,

N- diisopkop y y
-(1-fur anQB )&I Wﬁma?%grhlﬁ Clﬂ{rglli de IQ@ e@ﬂfﬁ H‘ rhl ﬁ-ngéll I sopropyl
benzami de, 4Rl heteroaromatic ring may independently be further substituted by 1, 2 or 3
1- ( 3- Ani no- phenyl ) - 1- (1- t hi ophen- 2=yl nethyl - pi peri di n- 4-yl i’dene) - met hyl ] - N,
N- 25 dii sopsdpstituchisnudapendentlss¢ledted Sommeibylp Kdpyd¢hledo, fluoro, bromo, and iodo.
- (1-t hi ophen- 3-yl net hyl - pi peri di n-4-ylidene)-nethyl]-N N
di i sopt opyl - benzani de, 4-El

- (3: Ami no;phe @lengoﬁnéi(a{ccé%ﬁr%zt? ol Wb e b RE" hiflhir Ang dd PNk SR ki - N

d||sopropyl-benz

1- (13- Am no- pREW dFR di n-4-ylidene]-nmeth
I}(N N dii sopro%};?ﬁ%%er%rzdg%{‘%% mé%gb(%%%%@%%ﬁ%ﬁ@%gg4 3{ I4-{ ] Y

1- ( 3- Ami no- phenyl )-1-[ 1- (1H—|mdazol 4-vyl nethyl) pi peridi n-4-ylidene]-nethy

| }-N, N di| ro enz henyl ) - 1- o )

1} (4- met hdx p %‘wf fa.%anal LT f@aﬁﬁ@?ﬂ Vfigy%fﬂlym[ﬂyndmyh thienyl or
diiso 5opyl fﬁxea'ﬁ {am de, 5 4-{

1-(3- mno p eng )-1-[1-(4- brom) benzyl) pi peri di n-4- ylldene] met hyl } - N, N-
di i sopropyl - benzam de, and 4-|

1- (3- Am no- phenyl ) - 1-(1-pyrrol - 2-yl net hyl - pi peri di n- 4- ylldene) met hyl ] -N, N-
di i sopr op¥/ Aggmpgmr@eaccordmg to claim 1, selected from any one of:

4-[1-(3-Amino-phenyl)-1-(1-benzyl-piperidin-4-ylidene)-methyl]-N,N- diisopropyl ~
15 benzamide,

4-[1-(3-Amino-phenyl)-1-(1-pyridin-2-ylmethyl-piperidin-4-ylidene)-methyl]-N,N-
diisopropyl —benzamide, '
4-[1-(3-Amino-phenyl)-1-(1-pyridin-4-ylmethyl-piperidin-4~-ylidene)-methyl]-N,N-
diisopropyl —benzamide, '

20 4-[1-(3 -Amino-phenyl)- 1-(1 -fufan—2-y1methyl-pip eridin-4-ylidene)-methyl]-N,N-
diisopropyl —~benzamide, , |

" 4-[1-(3-Amino-phenyl)-1-(1-furan-3-ylmethyl-piperidin-4-ylidene)-methyl]-N,N-

diisopropyl ~benzamide,
4-[1-(3-Amino-phenyl)-1-(1-thiophen-2-ylmethyl-piperidin-4-ylidene)-methyl]-N,N-

25 diisopropyl —benzamide,
4-[1-(3-Amino-phenyl)-1-(1-thiophen-3-ylmethyl-piperidin-4-ylidene)-methyl]-N,N-
diisopropyl-benzamide,
4-[1-(3-Amino-phenyl)-1-(1-thiazol-2-ylmethyl-piperidin-4-ylidene)-methyl]-N,N-
diisopropyl-benzamide,

30 4-{I-(3-Amino-phenyl)-1-[1-(1H-imidazol-2-yimethyl)-piperidin-4-ylidene]-methyl } -N,N-

diisopropyl-benzamide,



10 6. A compound according to any of the preceding clains, in formof its
hydr ochl ori de, dihydrochloride, sulfate, tartrate, ditrifluoroacetate or
citrate swbDt0g/094786 A process for preparing a conpound of f ®CWSES2/00954
conprising the reacting a conpound of the general formula 11 O NBr Nis
PG 1l wherein PGis a urethane protecting group such as Boc or CBZ, or a
benzyl or substituted benz rotecting grou such as

2, 4- di met frdsky(Behripo-Phgpnylr1 Ja(&?h’@p -yipgthghinipestdier4-yhiserng)-methd M- um

catal yst, h3 in the presence of a base, e.g. Na2CO3, to give
t he corrpoctiJlg gm@fygé%‘hzé}’ﬁ‘?é’for mula |11, WD 02/094786 PCT/ SE02/ 00954 32 O N

I\ [ NH 2.1 N3 BGnineeRylh S - [tlt@[rﬁ&fléf}r bé}‘ﬁ%%ﬁ&fdﬂﬂtt JHASS | -SRI J
condi tions and al kyl'at ed” under reductive'conditions wth a corrpound of the
gener al fdmswth)beeﬁaifmda) give conpounds of the gener aI for mula l. 5 8. A

conpound accor ding to claim1 for use in therapy a conpound
accor di ng*tid- (ﬁzﬁrﬁmowhenﬂb 1(:[I1 6(14rhff_tmf)&en@r}nbl“@ﬁlﬁ@iﬂaf’cifmeé‘ebmeﬁlyl}nﬂdﬂ'c anent for
use in thgustog)gopty[rggt of anxi ety, and functl onal gastrointestinal

4-[1-(3- Ammo-phenyl) 1-(1-pyrrol- 2-ylmethyl—p1per1d1n-4—y11dene)-methyl]-N N-

diisopropyl-benzamide.

10 6. A compound according to any of the preceding claims, in form of its hydrochloride,

dihydrochloride, sulfate, tartrate, ditrifluoroacetate or citrate salts.
7. A process for preparing a compound of formula I, comprising the reacting a compound |

A
BS o

of the general formula II

)
15 PG ‘ I
wherein PG is a urethane protecting group such as Boc or CBZ, or a benzyl or
substituted benzyl protecting group, such as 2,4-dimethoxybenzyl, with 3-aminophenyl
boronic acid, using a palladium catalyst, e.g. PA(PPh3)4, in the presence of a base, e.g.

NayCOs, to give the compounds of general formula II,



io disorders. 10. A pharmaceutical conposition conprising a conpound of the
formula | according to claim1l as an active ingredient, together with a
phar macewpDald4r8@ccept abl e carrier. 15 11. A nethod for wPrha/SEpEawsEent of
pain, whereby an effective anount of a ggnpound of the fornula | according
toclaiml1l is admnistered to a subject 1n need of pain managenment. 12. A
nmet hod for the treatnent of ,funa)i onal gastrointestinal disorders, whereby
an effective amount of a ﬁgﬁgou g of the formula | according to claiml, is
adm nistered 20 to a subjeC aikeriRg. f romgand functi onal
gastrointestinal disorder. 13 A ng
wher eby an effective annunt/gﬂ\\b ~
claiml, is adm nistered to”a subject” suf
02/ 094786 PCT/ SE02/00954 33 14. A conpo
%Br - N | PGIll wherein PGis a uretha
CBZ, or a benzyl or substituted 5 benzyl pt ecting group, such as ‘
2, 4- di met hoxybenzyl . 15. A conpound of T R general formulla Il NOI \ /
NH2 N PG A

eformula | according to
ﬁrin fro¥lsaid anxiety. 25 WO
d of the general formula Il O

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

9. Use of a compound according to formula I of claim 1 for the manufacture of a
medicament for use in the treatment of pain, ahxiety, and functional gastrointestinal

.10 disorders.

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

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

15 11. A method for the treatment of pain, whereby an effective amount of a compound of the

formula I according to claim 1 is administered to a subject in need of pain management.

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

20 to a subject suffering from said functional gastrointestinal disorder.

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

25



o wherein PGis a urethane protecting group such as Boc or CBZ, or a
benzyl or substituted benzyl protecting group, such as
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14. A compound of the general formula II

)
PG i

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

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

15. A compound of the general formula IIl

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

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



