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4- (phenyl - pi peri di n-4-yl i dene-net hyl)-benzam de derivatives and their use

for the tweakmestio Of pain, anxiety or gastrointestinal di serdeEns009%d 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

conpr i si ng(phbgyl3ay@ldit MyHas RS eth] ) SeRPMAde EQMRUNES @ useful in therapy,
and in pajgé T&th‘free{tﬁx&nttdf?aﬁlf £aLEH L g%roﬁgéégi?altacﬂg‘édr ¥ and functional

gastrointestinal disorders. 10 Backgrou nvention The S receptor
has been identified as having a role in many bodily functions such as

ci rcul at dfigldasfdhephiventiorst ens. Li gands for the S receptor may therefore find
potential use as anal gesics, and/or as anti hypertensive agents. Ligands
for the S receptor have al so been is shown to possess 'inmunonodul atory
activities. The identificatign,of at.least three different. popul ati ons of
opi of d r oHiSRIEHEt veution s Arpcted 0 nals) CRERTOURLY ABA PLSFER? Tk eI RAFIGE: ar o
appar ent 4 GRR | j cies

i ncl udi ngﬂlgr%ﬁ?é%nal gigg?éguﬁgﬁsi cﬁ@g%ﬂg ssgérov SI qﬁ%?%g&gﬁ?lﬁﬁgﬁ%mﬁg el s when
one or nooemundh@s asefeCiaphansy, bad iherticdat foy ticettatoWint bf paity adxieepiridons,
currently avail able selective opioid S ligands are peptidic in nature and
are unsuiupgfinal gistrapfgstinalidisprdesh by systenmic routes. One exanple of a
non-peptidic s-agonist is SNC80 (Bilsky E.J. et al., Journal of

Phar macol ogy and Experinmental 25 Therapeutics, 273(1), pp. 359-3 66
(1995)) . BhgbRuhs oheemedntdhi || a need for selective 8-agonists having not
only inmproved selectivity, but also an inproved side-effect profile. Thus,
t he problem underlying the present invention was to find new anal gesics

havi ng ijgproved anal gesic effects, but also wt i.nmpr.oved side-effect
profile oWk O recsntanas begn &’58%%1%4 %S,haaglg\ﬁéple lagnw&oagy fURSHORSHCR ISt eni ¢

ef ficacy.;\WA044 994849 sPedhSFISA0 2 Gne 8 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 (U, 8 and ¥) is
- now well established and all three are apparent in both central and peripheral nervous
‘systems of many species including man. Analgesia has been observed in various animal

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

With few exceptions, currently available selective opioid 8 ligands are peptidic in nature
and are unsuitable for administration by systemic routes. One example of a non-péptidic
d-agonist is SNC80 (Bilsky E.J. et al., Journal of Pharmacology and Experimental

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

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

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

30  agonists, as well as having improved systemic efficacy.



Anal gesi cs that have been identified and are existing in the prior art have
many di sadvantages in that they suffer from poor pharnacokinetics and are
not anal geeioe/ondsen admi ni stered by system c routes. Al soPCTiSEnzedixeen
docunented that preferred 8 agoni st coppounds, described within the prior
art, show significant convul sive effects when 5 adm nistered systemcally.
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toxicity. 10 OJt Ine of the I'nvention e novel conpounds ac

present i admintstepstl By sysdafic regesbyidohi hﬁs)bdmk%chme@e&\hﬂat prefferfd & dgbhnis
wherein 15 Rl is selected fromany one of t) phenyl ; 20 WD 02/ 094810
PCT/ SE02/ eropendg degerippd pythingtha prionert, sho isignjficant @qmulssze effects when

5  administered systemically.

We have now found certain compounds that exhibit surprisingly impfoved properties, i.a.
improved d-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
I I I OH

R1

wherein
15

A R1 is selected from any one of

»

(i) phenyl;

20



(iv) furanyl 10 (v) imdazolyl (vi) triazolyl H N' N 15 N (vii) pyrrolyl
N H 20 (viii) thiazolyl ~S N WD 02/094810 PCT/ SE02/00946 4 (i Xx)
pyridyl - wwoxedst8® N where each R phenyl ring and Rl het @COSEOI®OUEC ri ng
may optionally and i ndependently 5 be fgrther substituted by 1, 2 or 3
substituents independently selected fromstraight and branched Cl-C6

al kyl , NO2, CF3, Cl1-C6 al koxy, chloro, fluoro, brono, and iodo. The
substitutions on the phenyl ring and on the heteroaromatic ring may take
place in @ﬁéyﬁ@ jtion on said ring systens; io A further enbodiment of the
present inhvention is conpound according to figure | wherein Rl is as

defi ned above and egch phenyl ring and R heteroaromatic ring may '
i ndependently be funther|substituted by a nethyl group A further enbodi nent

of the present invenN is a conpound according to figure | wherein

5 (iii) thienyl

(iv) furanyl
B
0
10
(VA) imidazolyl

W

H
N
(vi) triazolyl

(vii) pyrrolyl

Q

S

)

20 (viii) thiazolyl



15 R1 is phenyl, pyrrolyl, pyridinyl, thienyl or furanyl, optionally with 1
or 2 of the preferred substituents on the R phenyl or R heteroaromatic
ri ng. Anowber/osssivodi mrent of the present invention is a compdsEd/eoeor di ng
to figure | wherein Rl is phenyl, pyrrplyl or pyridinyl, optionally with 1
or 2 of the preferred substituents on 20 the R phenyl or Rl heteroaromatic
ring. Angther enbaodinment of the present invention is a conpound according
to figur&X) wWreEEYIN-0padg s thienyl or furanyl, optionally with 1 or 2 of
the preferred substituentspon the RL heteroaromatic ring. 25 Wen the Rl
phenyl ring and the Rl hetéroaromatic ring(s) are substituted, the
preferred substituents @\:ndependently sel ected from any one of CF3,

nmet hyl , iodo, bronmpo, flupro |and chloro. WD 02/094810 PCT/ SE02/ 00946 5
Reaction step A in Sche vide infra, is perfornmed by reacting an
internmedi ate conpound of tThe general formula HOBr N . PGII wherein PG
is a urethane protecting group such as Boc or CBZ, or a benzyl or a
substituted 5 benzyl protecting group, such as 2,4-di net hoxybenzyl, with

3- hydr oxyHagseHch ROT RIS rifCind. R UskdiGaramaad Hag hwog,abﬁdnysa&ld ifdePenddfifPh3) 4,
in the presence of a base, e.g. Na2CO3, to givé the conpounds of general
fornula bk fyrter shbs@khted by 1, 2 or 3 substituents independently selécted from straight and
branched C;-Cg alkyl, NO», CF3, C1-Cg alkoxy, chloro, fluoro, bromo, and iodo. The
substitutions on the phenyl ring and on the heteroaromatic ring may take place in any

position on said ring systems;

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

R1 is as defined above and each Rl phenyl ring and R1 heterodaromatic 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 ‘Rl is phenyl, pyrrolyl, pyridinyl, thienyl or furanyl, optionally with 1 or 2 of the preferred

substituents on the R1 phenyl or R1 heteroaromatic ring.

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

20 the R_1 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
When the R! phenyl ring and the R1 heteroaromatic ring(s) are substituted, the preferred
substituents are independently selected from any one of CF3, methyl, iodo, bromo, fluoro

and chloro.



NPGIII which is thereafter deprotected, under standard conditions and

al kyl ated under reductive 10 conditions with.a conpound of the general
formul a RYo@RI4s8o0 gi ve conpounds of the general fornula PCTREe2/6O¥E
conpounds of the present invention are giseful in therapy, especially for
the treatnent of various pain conditions such as chroni c pain, neuropathic
pain, ain, ncer pal pai n caus rheunat0|d arthritis,

m gr ai nelﬁ‘??fzg fen Adﬁlsﬁﬁl"é??:& "Fr)«‘% iy lsgtpeéff%%? P andgterPediptit er pret ed as
exhausti ve Y%h@@ﬁ%@%@%QMEGEﬁﬁgqgl00946 6 Conpounds of the invention are
useful as i nonD or especiglly for autoi mune diseases, such as
arthritis, for skin grafts, ofgan hransplants and sim|ar surglcal needs,
for collagen di seases, vari a rg , for use as anti-tunour agents
and anti viral agents. 5 Cohpoumds o i nvention are useful in disease
states where degeneration or dysfunct of gfioid receptors is present or
inplicated in that paradigm IS volwye the use of isotopically

| abel | ed versions of the conpounds of the i bentlon in diagnostic

techni ques and i nmaging applications such _as~positron em ssion tonography
(PET). io Conpounds of the invention are pseful for the treatnent of

di arrhoea, depression, anxiety and stresS:rellated di sorders such as
post-traumatic stress disorders, panic disolNder, generalized anxiety

di sorder, social phobia, and obesessive co Eg5|ve di sorder; urinary

i nconti nence, various nental illnesses, cough, |ungloedema, various

i di_sord g,
Oast o nt U B oM BT el Qeroff PR oo R RH2 18 b BERA gra supsited
Funct isonajent Sﬁ%@ﬂ%t‘n@g grdap, l"s‘u@ﬁ 8N a- cﬂin%@d@ﬁﬁaeﬁ?ﬂ MR @fhy@%@f)héﬂy?%ﬂéﬁﬂbs

traumatic brain inju (ﬁ stroke, cardi oprotection fol'l owing m ocardi al
i nf ar ct i awid, sphpapallidijrocgtabist] e Bd(FRbglacinithapresenck ofia bgset be. Nagz@memt - of
al cohol, nicotine, opioid an other drug abuse and for disorders of the

synpat hetg{e %F%B%u@ﬁﬁé?ﬁq °’€‘9<‘§i‘rgi[ae hypert ensi on.

I I OH

[Tl,

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

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

general formula 1.

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,
15 cancer pain, pain caused by rheumatoid arthritis, migraine, visceral pain etc. This list

should however not be interpreted as exhaustive.



20 Conpounds of the invention are useful as an anal gesic agent for use
during general anaesthesia and nonitored anaesthesia care. Conbi nations of
agents wiwb odiod48er ent properties are often used to achi ePeTsEbHO@MNCE Of
effects needed to naintain t he anaesthegic state (eg. ammesi a, . anal gesi a,
nmuscl e rel axation 'and sedation). Included in this conbination are inhaled

anaest hetjcs, hypngtics, anxiolytjics,. neuronmuscul ar bl ogckers and opi oi ds.
25 . Al sd-QRPHHS Pﬁ@eé%‘f?ﬁéo%ﬁretqﬁéﬁ’ﬂ Av BRRPRedulaters, ¢rpecigy %W@%mmﬁée

d |
ool camentpar fid i PRE e S Hafe B Eunfh M ERTRMERME DT, o
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for the treatment of a subject suffering from any of the conditions
di scussed above, whereby an effective amount of a conpound. ‘according to

t he fornula | abov I.s admnistered to a patient in need, of such
t r eat fentCORPeYRds ﬁgfhea%‘ﬁ?é%}?n aie el By discase StaWwﬁ?qe&?g?@ratwmfuaﬁt&l of

the gener o 88 THoklis preQfB imMicated I i MBI ESubo RoHESRNS s

protecting I’OU or a ‘ora’s

prot ect i Ngotgpibidy 1ab4IEA vafsichsbf dhd RS HZmE inviidEdi o@tﬁ@dé iegn 10
EXAVPLES Thg ?A}rl])j\{/entlon w Il now be ‘described in nore dﬁnall by the

f ol | owi ngpnExemgingsipphivations such as potitrowemssivonshogrephya®ET) i ti ng t he
i nvention. WO 02/094810 PCT/ SE02/ 00946
10 Compounds of the invention are useful for the treatment of diarrhoea, depression, anxiety
and stress-related disorders such as posf—traumatic stress disorders, panic disorder,
genéralized anxiety disorder, social phobia, and obesessive compulsive disorder; urinary
incontinence, various mental illnesses, cough, lung oedema, various gastro-intestinal
disorders, e.g. constipation, functional gastrointestinal disorders such as Jrritable Bowel
15 Syndrome 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, nicotiné, opioid and other

drug abuse and for disorders of the sympathetic nervous system for example 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 (eg. amnesia, analgesia, muscle relaxatidn and sedation). Included in this combination
are inhaled anaesthetics, hypnotics, anxiolytics, neuromuscular blockers and opioids. !

25 | |
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 tﬁe treatment of aﬁy of the

conditions discussed above.



8 Schenme 1: Synthesis of vinyl bromde internediate 6. O O O boc-ND=O MO

MeO P(OVe -7w MeO | - Br? a LDAc (~) Br (2) KO b (3) OOwW N boc OO
O MeO HO wWO-6bl094810 NaOH Br TBTU, i Pr2NH_| i Br Br d Et CA®CTRBYD0P49 (5) a
(6) N boc boc boc Internediate 3: 7

4- (4- Met hoxycar bonyl - benzyl i dene) - pi peri di ne-1-carboxylic acid tert-butyl

5 A f.

R o B LI A I e o B
trimet hyl . RhOSROLSRINGS cﬁ&ﬂ!&\é@gb&bé &fﬁel‘l\é/l__fﬁl'l bfedtive Rmottht OF Al QiR t ©_gi ve
conpound 2 in quantitative yield CDC13) 8 3.20 (d, 2H, J=22 Hz,

CH2), 3. 68co()!ﬂm§td the fﬁiﬂtﬂalmhs atﬁniﬁ&tt{rdd tcﬁtbatleilﬁmllribe& ofeuch@ekient.3. 91 (s,
3H, OCH3), 38 (m 2H, Ar-H), 8.00 (d, 2H, J=8 Hz, Ar-H). To a solution of
2 in dry W{lmp@%ef thrasesspida vrnden psanisampdiaies oftheigesptfopyilad.de  (32. 7
nL 1.5 Min hexanes, 49 rrrml)/Lt -@8 C. The reaction nmixture was then
allowed to

N

Pe "

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

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

Methods of preparation

10
EXAMPLES
The invention will now be described in more detail by the following Examples, which are

not to be construed as limiting the invention.



warmto roomtenperature prior to addition of

N-tert-but oxycar bonyl - 4-pi peridone (9.76 15 g, 49 mmol in 100 nL dry THF).
After 12 WO92/0948¢0 reaction m xture was quenched with wat @CT(SBODoaTE9 and
extracted with ethyl acetate (3 x 300 ng). The conbi ned organic phases
were dried over MgSO4 and evaporated to give a crude product, which was
purified Stnenfel1aBynih@siPsOrNmyl Bronids indersttdiaée ol i d (5.64 g, 35%: IR (Nad)
3424, 2974, 2855, 1718, 1688, 1606, 1427, 1362, 1276 cm 1; WD 02/094810
PCT/ SEO2/ 00946 9 1H NMR (CDC13) S 1.44 (s, 1FD 2.31 (t, J=5.5 Hz, 2H)
2.42 (t, J=5.5 Hz, 2H), 3.37 (t, %)5 5 Hz, 3.48 (¥, J=5.5 Hz, 2H)

3.87(s, 3H), 6.33 (s, 1H), 720(dJ67Hz 3}’&@3 ,=6.7 Hz, 2H):
13C NVR (CDC13) & 28,3, FROM), 952 bagr8l 7)~Q P, w®9. 4, -
140. 5, 142.1Vie¥Y54, 668 I nter ne te 47 no- 4- { brg hox
car onyl - phenyl) - | - pi peridine-|-= émé bC acid tert-bul ester

To a mxture of 3 (54, 16 nmol) an@ 1.0 .g) in dry) or onet hane

(200 L) was added a $Blution of broni k& (Mg g, 18 ‘nmol) i 30 nL CH2C12
at 0 C after 1.5 hrs at 10 roomtenperature, the solution, ahlt er
filtration of K2C03 was condensed. The resi due was then dlssolb@@ in ethyl

acetate (200 ), washed with watfer (200 m.), 0.5 MHCL (20 m.) and brine

(200 ni), over NgSCﬁ val of solvents pra
pr oduct, Ich ecrystall |zed anol ive 4 ite_solid
(6.07 g, 78%: @/ N5, 2968 % @ ; M 1/325 B%43 cm

1; is 1H NMR (CDCl 3) .
2H), ' 3. 08 (br 2k, (3790 (s, 3H, 4. 08 (bre 3H), 7.57 g
2H, Ar-H 7.98 (d, 9= . ~13C NMVR (CDClB) s 28.8)
38, 3, 40.3 52.1, 6 2 72,9, 129.0, 1 0.3, 130.4, 141.9, 154.4,

4

166. 3.
gt 2

Intermediate 3: 4-(4-Methoxvycarbonyl-benzylidene)-piperidine-1-carboxvlic acid tert-butyl

~ 5 ester.
(i) A mixture of starting material 1 (11.2 g, 49 mmol) and trimethyl phosphite (25 mL) was -
refluxed under N for 5 hrs. Excess trimethyl phosphite was removed by co-distillation

‘with toluene to give compound 2 in quantitative yield:

'H NMR (CDCl;) 8 3.20 (d, 2H, J=22 Hz, CH,), 3.68 (d, 3H.10.8 Hz, OCHj), 3.78 (4, 3H,
10 11.2 Hz, OCHj), 3.91 (s, 3H, OCHj3), 7.38 (m, 2H, Ar-H), 8.00 (d, 2H, J=8 Hz, Ar-H).

To a solution of 2 in dry THF (200 mL) was added dropwise lithium diisopropylamide
(32.7mL 1.5Min hex'anes, 49 mmol) at -78 °C. The reaction mixture was then allowed to
warm to room temperature prior to addition of N-tert-butoxycarbonyl-4-piperidone (9.76
15 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
‘ phases were dried over MgSO4 and evaporated to give a crude product, which was purified

by flash to provide 3 as a white solid (5.64 g, 35%):

IR (NaC1) 3424, 2974, 2855, 1718, 1 688, 1606, 1427, 1362, 1276 cm’’;



20 Internediate 5: 4-[brono-(4-carboxy-phenyl)-nethyl ene] _pi peridi ne-
-carboxylic acid tert-butyl ester. A solution of 4 (5.4 g 11 mmol) in
met hanol W8®2/0ms8)0o and 2.0 M NaCOH (100 nmL) was heated at 20TGEN009% hi S.
The solid was collected by filtration, and dried overni ght under 25
vacuum The dry salt was dissolved in 40% acetonitrile/water, and was
adj ust ed 'HONMR 2CDUs) 69 qutcmm; p 3l g IHEL HAREUxA2 6, =3.8Hg, 218)?%37\@3

i solated as a white powder filtration: 1H NWR CDClS 6 1.45 (s, 9H,
t Bu), 2.2Z5(ddz 2§Q5358IGZJ-565 zv@H), 2§7(s, 31546 84 ¢, 1 J=6.%5Hz, 38), 2H),

W0 021 00781 bAT e85 6B045 AR RCH P51 . 1@?513 bt (G,

Ar-H); 131Q9MVI34()§D9123]) 1@4%81@6831 5, 34.2, 44.0, 115.3, 128 7, 129.4,
130.2, .137.7 1452, 154.6, 170.3;. 5 Internedlate 6:

4- [brgnD (4- dllsopropylcarbannyl phenyl) net hyl enel - pi peri di ne-1 -
carboxylic acid tert butyl ester. To a light suspension of acid (5) (50.27

g, 0.127 npl ., 1. £ : lg35 perature is
added di i=soptopy ) Ziger £HIOXNCa yI-phey ;

(1H— benzq;afg(ﬁ{ g&aélidyér@b 1les§,r3 tetra met hyl u' roni unt etrafl uor obor ate (TBTU,
44.90 g, nol -, equ) After stirring the resulting thin white

suspen5| t C 200 m)
and the ?g%g 1%%95 se legmﬂtﬁgﬁ%?pggtzl6%%2%@§%“9%“%§g rgﬁb%gpﬁmnce
with di chba:sraztats& E\@@l@tlérﬂ-@porﬂirﬂne (Beg, a@hingBdn 90 @ENCH,CRhas eE. afke 1vemkad Wi th
an aqueous 1M HOA solution (150 M) and brine (100 m), dried 15 with

sodi um supmtternptrlatttr@rt@ﬁomn@étqt atignof KufBe ivag é@ui@é@pdpffbgmrd@emma | i ght

LEher ™ Subona TIPS gl SEEIGE U R AL ML

el uting. whih aﬁ@t{mﬁé tnob nAOChat @mrb\tmwgm RBSoval of solvents provided a crude
product, which was recrystallized from methanol to give 4 as a white solid (6.07 g, 78%):

IR (NaCl) 3425, 2969, 1725, 1669, 1426, 1365, 1279, 1243 cm™;

15 'H NMR (CDCls) & 1.28 (s, 9H), 1.75 (m, 1H), 1.90 (m, 1H), 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, Ar-H) 7.98 (d, J=8.4 Hz, 2H, Ar-
H);

BC NMR (CDCls) & 28.3, 36.6, 38.3, 40.3, 52.1, 63.2, 72.9, 129.0, 130.3, 130.4, 141.9,
154.4, 166.3.

20

Intermediate 5: 4-[bromo-(4-carboxv-phenyl)-methvlene]-piperidine-1-carboxyvlic acid

tert-butyl ester.

A solution of 4 (5.4 g 11 mmol) in methanol (300 mL) 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
25 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 ds a white powder by -
filtration:

"H NMR (CDCly) & 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,



recrystallized in a (10:90) ethyl acetate: hexanes m xture. The white solid
products were conbined (47.28g, 78 %9 20 WO 02/ 094810 PCT/ SE02/00946 11
Schene 2:wBakbagiium cat al yzed coupli ng and deprot ecti on t®CIrsEez/omdi at e 8.

O Ov gr NN/ Br OV B(OH) 2 nom Pd(be3)4 NaC03aq Toluene EtOH (6) N 86%
(7) N 40~'~ O 400 BBr3 CH2O 2 66 % ONVI I/ OH (8 N I H

| nter nedijage H;, A, ArH), 8.08 (4, 1=6.7 Hz, 2H, Ar-H); PC NMR (CDCls) & 2%3 31.5,34.2,
{I-(4-Dii sopropyl ¢ar banoyl - ? 1-(3- rre ’hoxy- pheny%

pi peri di rﬂé—()],-ldér3bb2<&17lk29a¢;|160 12;31’17 bunylz e81L&r1.70.3;.

Intermediate 6: 4-[br0mo-( 4-diisopropylcarbamovl-phenvl)-methylenel-piperidine-1-

N

carboxvlic acid tert-butyl ester.

To a light suspension of acid (5) (50.27 g, 0.127 mol, 1.0 equiv.) in ethyl acetate (350 ml)
at room temperature is added diisopropylamine (71.10 mL, 0.510 mol, 4.0 equiv.) and 2-
10 (lH-benzotriaqu—l-yl)-l',l,3,3-tétra-methylu'roniumtetraﬂuoroborate (TBTU, 44.90 g,
0.140 mol, 1.1 equiv.j. Aftér stirring the resulting thin white suspension for two days, the
reaction is quenched by adding water (200 ml) and the two phasés separated. The organic
phase is back-extracted twice with dichloromethane (100 ml). The combired organic
phases are washed with an aqueous 1M HCI solution (150 ml) and brine (100 ml), dried
15 with sodium sulfate, filtered and ‘concentrated under reduced pressure to a light ilellow oil.
The crude product was recrystallized in tert-butyl methyl ether (300 ml). The filtrate was
- purified by flash chromatography eluting with 30% ethyl acetate in hexanes and
recrystallized in a (10:90) ethyl acetate:hexanes mixtu're.AThe white solid products were
combined (47.28g, 78 %)

20



To a solution of vinyl bromde (6) (8.26 g, 17.2 mmol, 1.0 equiv.) in

toluene (130 m) at 5 room tenperature was added. 3- net hoxyphenyl boroni c

acid (3. 1woge/0231¥ mmol ,"' 1.2 equiv.) followed by ethanol PCZRE/)09add

sodi um car bonate (2M aqueous solution, 31.5 m, 43.0 mvol, 2.5 equiv.).

After purging with nitrogen the systemfor 15 m nutes, palladium

t et raki s(t riSpleerey2: phlbsiphn sadlytetl. cd®Bpling ahd déprotection t0 ildenedipte 8. ) was added to

the m xture which was then brought to 90C. After stirring overnight, the

reaction was cooled down to io roomtenperature, quenghed with water (100

m) and the has ani@Mephase Iwas Washed with water (100
dl wi th sodi '

m) and the it K céred and
concentrat &éd ubder bhe crude proé\luct i @ by
flash chromaggﬁk?p . tingrwth 50% et hyl acetaj/eJ\i\n X A T8 :
86% . WO 02/094810 PCI/ SE02/00946 HloHnt ernediate 8: 4-11 -(

oxy- phenyl ) - 1- pi peri di n- 4 yli . ' i i sopropl- be
sol ution of the carbane 7) (5PéPhg, NeCQad ol , 1.0 equi
di chor onet hane (200 ) - 78CToleN &Y a 1M sol ution of
tribronide in dighorqmethane at -78C86%(110.7 nl, 16Q7)7 |, N10. 0 equiv.).
The reaction m xture jwas then allowed to warm slowy to ooergerrperature.
After stirring over»fﬂ‘@@, de reaction was quenched at 0C\o® tKe slow
addi tion of methanol. The m xture was concentrated under reduced pressure.
The crude oil was purified by flash chromatography eluting with 15% et hyl
acetate in hexanes. The fraction was concentrateggangd, gisgol yed into a

m xture of 0. 1M aqueous HCL solution 10 (200 ml) afd dichljor hane
(200mL). The phases were separated. The aqueous phase was gbrought to pH=9
by addition of 1.0OM aqueous NaCH and extracted three.tinesYwith ethyl '
acetate (200nl). The organi ¢ phases were conbi ned angl concentrated under

reduced, pressure to provide 2.88 g of desired Q_crystalline form
R
OH

)

(66% . 15 A aliquot (320 ng, 0.82 mml) of the de
purified by flash chromatography eluting with 5%
di chl oronet hane. The fraction was

Intermediate 7: 4-[1-(4-Diisopropylcarbamovyl-

piperidine-1-carboxylic acid tert-butyl ester.

To a solution of vinyl bromide (6) (8.26 g, 17.2 mmol, 1.0 equiv.) in toluene (130 ml) at
5 room temperature was added.3-methoxyphenylboronic acid (3.14 g, 20.7 mmol, 1.2 equiv.)

followed by ethanol (27 ml) and sodium carbonate (2M aqueous solution, 21 Sml, 43.0
mmol, 2.5 equiv.). After purging with‘nitrogen the system for 15 minutes, palladium
tetrakis(triphenylphosphine) (1.43 g, 1.24 mmol, 0.072 equiv.) was added to the mixture
which was then brought to 90°C. After stirring overnight, the reaction was cooled down to

10 room temperature, quenched with water (100 ml) and the phases. separated. The organic
phase was washed with water (100 ml) and then with brine (5'0 ml), dried with sodium
sulfate, filtered and concentrated under reduced pressure. The crude pfoduct was purified

by flash chromatography eluting with 50% ethyl acetate in hexanes (7.5 g, 86%).



concentrated under-reduced pressure and diluted in diethyl ether and

di chl oronethane. To this m xture. was added 1M HCl solution in diethyl
et her (cawod2fv48ica. 3.5 equiv.). The resulting m xture RET/SEDBODI46
concentrated under reduced pressure. The white solids were 20 triturated
wi th diethyl et her and concentrated under reduced pressure to yield (8)

=8 B 1-11-(3-Eg engl)d-piperic I OOz, | H,
Ar-H ; 6,54, ,eJ74Hz 1 H Ar-H); 648(br s, 1H, Ar-H) ; 3.58 (br s,
2H, NCH) br s, 4H CH2) ; 2.46.(s, 2H, NCH2) ; 2.40 (m 2H, NCH2)

; 1.24 (bTo §solih€ib11 ofh8 LarBamiEs anmpdses &-11254Weie], 3 ¥qiRs) ia’EcHobhemamg20te
general synthetic.procedure depicte ‘bei ow. WO 02/094810 PCT/ SE02/ 00946 13

Schene 3:mBatited” ﬁ/\&asaadudﬂ@a il Mhsadiitidnnefdroneiribtenigde tmdlghmremdmp@alth Gf the
present i tion NaHB( OAc) 3 THE O Rl H1
(8) NN (147 o 7 i %Q/%%Fwago reE@&ﬂﬁLﬁfﬂéﬁﬁe LY ilgwmﬂ V&M Schene

i'_ Reducf\fl(%é@lﬁﬁ‘r@ k%e?{nﬁe'qégmﬁ Sv%@h%@%%ﬁh%yq%@néh%d%{ ¥ l}:;%a”p' €

‘the slow addition of methanol. The mixture was concentrated under reduced pressure. The
crude oil was pﬁriﬁed by flash chromato grabhy eluting with 15% ethyl acetate in hexanes.
’ The fraction was concentrated and dissolved into a mixture of 0.1M agueous HCl solution
10 (200 ml) and dichloromethane (200ml). The phases were separated. The aqueous phase was
brought to pH=9 by addition of 1.0M aqueous NaOH and extracted three times with ethyl
acetate (200ml). The organic phases were combined and concentrated under reduced

pressure to provide 2.88 g of desired compound in crystalline form (66%).

15 Aaliquot (320 mg, 0.82 mmol) of the deprotected amine (8) was purified by flash
chromatography eluting with 5% methanol in dichloromethane. The fraction was
concentrated under reduced pressure and diluted in diethyl ether and dichloromethane. To
this mixture was added 1M HCI solution in diethyl ether (ca. 4 ml, ca. 3.5 equivl). The
resulting mixture was then concentrated under reduced pressure. The white solids were

20 triturated with diethyl ether and concentrated under reduced presshre to yield (8) (180 mg).
'H NMR (400MHz, DMSO) 7.19 (d, J=8.4Hz, 2H, Ar-H) ; 7.12 (d, J=8.3 Hz, 2H, Ar-H) ;
7.08 (d, J=8.3 Hz, 1H, Ar-H) ; 6.61(d, J=7.4Hz, 1H, Ar-H) ; 6.54 (d, J=7.4 Hz, 1H, Ar-H);
6.48 (br s, 1H, Ar-H) ; 3.58 (br s, 2H, NCH) ; 3.10 (br s, 4H, CH) ; 2.46 (s, 2H, NCHy) ;
2.40 (m, 2H,NCH,); 1.24 (brs, 12H, CHs) |

25

Examples 1-12 were synthesized following the general synthetié procedure depicted below.



OHo (8 N NI HExanple 1 s Exanple 1:

4-[1-(1-Benzyl - pi peridi n-4-ylidene)-I|-(3-hydroxy-phenyl -nethyl]-N N

di i sopr opyb-oRenwsami de. To a sol ution of am ne (390 ng, 0. PETeEDL/00946 O
equiv.) in tetrahydrofuran (20 m) at repm tenperature was added

benzal dehyde (121 |, 1.19 nmmol, 1.2 equiv.). After stirring for 10 10

m nut es sodbsaheme 3:i Bekictive\doduasioy dif Intbem¢ @68 fopgivelco@Poundp bf thd pr@sesuventiyn. wa s
added to the solution. After stirring overnight th reaction m xture was
diluted with di chl oronethane (10 nl) and 2M aqpeoug sodi um hydr oxi de
solution (1% m ) The phases were separated gmg\ 3 ase washed
with brine”(IHNm TeRy aqueous phase is bck-
di chl or onet hane t X 18lahBJOACHhEHBr aSE 2
conbi ned, dr4ed~w t'R ‘ | Taye, T rTeged and concentra ed underOH
reduced pressure. The drude product was ur|f| ed by flash elromat ography
eluting with 5% net hang di chl or offEt ﬁg The fraction wag concentrated
under reduced pressure and| diluted in WO 0‘2/ 094810 PCTfSEGR/ 09946 14

di et hyl ether and dschlgyonmet hane. To this m xture was ac;;i/ej 1M HC

solution in diethyl ether (4 mM, ca. 3.5 equiv.). The resyfting m xture
was then concentrated under reduced pressure. The whitensolids were
triturated with diethyl ether and concentrated under reduced pressure to
yield Exanple 1 (183 ng, 36% . 5 Elenental analysis: Found C70.16% H7.21%

N4. 55% Cah?edsgtl em%%gﬁ%g]\g@% i‘;el?&"'? 9?0 10% H7. 32% N5. 11 % Exanpl es 2-12

wer e prepared anal ogous data for Exanples 1-10 are in Table

Scheme 4: Reductive amination of Intermediate 8 with benzaldehyde to give Example 1.

0]

, )\N
O O NaHB(OAG),, THF )\ O O
- OH
| OH o

0

(8)

Example 1

Example 1: 4-[1-(1-Benzyl-piperidin-4-ylidene)-1-(3-hydroxy-phenvyl)-methvl]-N, N-

diisopropyl-benzamide.

To a solution of amine (390 mg, 0.99 mmol, 1.0 equiv.) in tetrahydrofuran (20 ml) at room
temperature was added benzaldehyde (121 pl, 1.19 mmol, 1.2 equiv.). After stirring for 10

1o minutes sodium triacetoxyborohydride (276 mg, 1.30 mrhol, 1.3 équiv.) was added to the
solution. After stirring o.vernight, the reaction mixture was diluted with dichloromethane
(10 ml) and 2M aqueous sodium hydroxide solution (15 ml). The phases were separated
and the organic phase washed with brine (15 ml). The former aqueous phase is back- |
extracted with dichloromethane three times (3 x 15 ml). The organic phases were

15 combined, dried with sodium sulfate, filtered and concentrated under reduced pressure. The
crude product was purified by flash chromatography eluting with 5% methanol in

dichloromethane. The fraction was concentrated under reduced pressure and difuted in



1 below. 10 Table 1: Analytical

| nventi on.

DVBO) 7. 550(0ai09@H Ar - H)

7.23 (m 2H, Ar-H) ;

J=8. OHz,
di i soprop J

(m 12H

1H) rrethyl] N, N

e R Suctyrolettghe o'y e a5y Wg@?@ﬂm SafenRasin * o,

Qﬁ@ 42ml, cé‘?[Slécé.l%/ W@Q@%ﬁin@ﬁ& wa%g)coﬁce@l a{e@un%lﬁv e l_(]‘)e!'i’i)

phenyl)-1- (1 hi 6phen-

; piperidin-4-ylidene)-1-
(3-hydroxy-phenyl 4 7.15 (m 3H,,Ar-H)
6.57 (d, J=7.6Hz,

Data for Conpounds of the Present
Rz Nanme NWVR data (400MHz) 1 ( 4-[1-(1-Benzyl-

( 400MHz,
7. 44 @u/SBB00SG H)
. 6.65 (d,
1H Ar-H : 6.49 (s,

2-y| met hyprepsipe (Tihdiwhite sol'idsﬂ@et(e I‘mtuéd‘ﬂed With Id)ethyl Gt}ﬁﬂ alﬁ(ﬂcbncémiat&l under

4-ylidene)-net hyl ] -

fﬁdﬁfﬁﬁ Aressprery ylelctEmnplml (Ii% g 36%6)-;

8. 4Hz

6.54 (d, J=8.4Hz, 1H,

N, N-di i so 4.52 (m 2H, Dbenzam de.
NCH2 Ar br .s ; :
2. 50 (hr Bt By FomlE regf RNl Gl s midfipell | ﬁ%@?ﬂ
DVBO) 7. 7@;7@%%]{@7 3PN 1743 phenyl)-1-(1 -thiophen- 7.61 (m 1 H Ar-
7.26 (br s, H Ar-H 3-ylnethyl-piperidin- ; 7.20"(d, J=8.4Hz,
. 7.12 (nExarAply$ 2-deweye prepirgd hnal3gtushr }hl)alytlcﬁl@Zafai(ﬁxam?lesg,-IOYaréHZTablH,
N, N-di i soi)ropyl Ar-H ; 6.54 (d, J=7.4Hz, 1H, Ar-H) ; -6.46 benzam de.
s, 1H Ar 0“"’4 27 (br s, 2H, NCH2Ar) 3.59 (br s, 2H, NCH); 3.38 (m 3H,
CH2) ; 2.94 (m 2H, CH2, NCH2) ; 2. 55
10 Table 1: Analytlcal Data for Compounds of the Present Inventlon
E;( : Rl A Name e s NMR data (400MHZ)
1 1 (l-Benzyl- (4OOMHz DMSO) 7.55 (m 2H Ar-H)
p1per1d1n—4—y11dene)-l— 7.44 (m, 3H, Ar-H) ; 7.23 (m, 2H, Ar-H) ;
\© (3-hydroxy-phenyl)- 7.15 (m, 3H, Ar-H) ;6.65 (d, J=8.0Hz, 1H)
“methyl]-N,N- ; 6.57 (d, J=7.6Hz, 1H, Ar-H) ; 6.49 (s,
diisopropyl-benzamide | 1H, Ar-H) ; 4.30 (s, 2H, NCHAr) ; 3.62
(brs,2H,NCH) ; 3.38 (m, 2H, CHy) ;
3.02 (m, 2H, CH,) ; 2.50 (m, 4H, NCH,) ;
1.22 (m, 12H, CHxs)
2 _= 4-[1-(3-Hydroxy- (400MHz, DMSO) 7.66 (m, 1H, Ar-H) ;
/ phenyl)-1-(1-thiophen- | 7.32 (brs, 1H, Ar-H) ; 7.16 (m, 2H, Ar-H)
S 2-ylmethyl-piperidin- | ; 7.09 (m, 4H, Ar-H) ; 6.64 (dd, J=1.8,
4-ylidene)-methyl]- 8.4Hz, 1H, Ar-H) ; 6.54 (d, J=8.4Hz, 1H,
N,N-diisopropyl- Ar-H) ; 6.46 (m, 1H, Ar-H) ; 4.52 (m, 2H,
benzamide. NCHAr) ; 3.59 (br s, 2H,NCH) ; 3.38 (m
3H, CHy) ; 2.97 (mm, 1H, CH,) ; 2.50 (brs,
4H, NCH,) ; 1.24 (br s, 12H, CH;)
3 = 4-[1-(3-Hydroxy- (400MHz, DMSO) 7.71 (m, 1H, Ar-H) ;
\CS phenyl)-1-(1-thiophen- | 7.61 (m, 1H, Ar-H) ; 7.26 (br s, 1H, Ar-H)
—= 3-ylmethyl-piperidin- | ; 7.20'(d, J=8.4Hz, 2H, Ar-H) ; 7.12 (m,
4-ylidene)-methyl]- 3H, Ar-H) ; 6.62 (dd, J=1.9, 7.4Hz, 1H,
N,N-diisopropyl- Ar-H) ; 6.54 (d, J=7.4Hz, 1H, Ar-H) ; 6.46
benzamide. (br s, 1H, Ar-H) ; 4.27 (br s, 2H, NCH,Ar)
; 3.59 (br s, 2H, NCH) ; 3.38 (m, 3H,
CHy) ; 2.94 (m, 2H, CH,, NCHy) ; 2.55
(brs, 3H, NCHy) ; 1.24 (brs, 12H, CHj3)

2H, Ar-i—i)




br s,

3H,

NCH2) ;

Table 1 (conti nued):

1.24 (br s,
Anal yti cal
NMVR dat a Wo®ms10 DMSO) 4 C N 4-[ 1-( 3- Hydr oxy-

12H, CH3 WD 02/ 094810 PCT/ SE02/ 00946 15
data for synthetic Exanples.
(400MHz, DwBDSES2/@24¢ m 2H,

Ex: R Name

Ar-H) ; phenyl)-1-(1-pyridin- 7.98 (bris, 2H Ar-H ; 7.20 (d, J=8.4Hz,

4-yl met hyl -pi peridin- 2H, Ar-H) ; 7.10 (m 3H Ar-H) ; 6.62 (d,

4-yl i dene =7. 4Hz,

N, N di i so??@%)}heéo%uwea%r‘qﬁwc gda&a]htrﬁgmﬂlleq_? B’/‘-’ﬂ"‘(‘fﬂ\? 4.45 (s, benzanide 2H,

NCH2Ar) ; 3.58 (br s, 2H NCH) ; 3.40 (m 2H, CH2) ; 3 03 (br s, 2H, CH2) ;

2.54 (br ‘ N \ ; 18 1 121_;, CHI Y=t ] mox W= AvATZ) Al |

DVSO) 8. , \Mﬁw) 1-11- pWMﬂkﬁaé ﬁMHZ i;ﬂ\é%Ode

J=2.0, 7 R \l| %%rLdr e 758 L[i 1=7Z AH;

1H, Ar- Hl-ﬂbﬂ@')imxm hyl ] | (4DONIHE;, DOVISGY 8.82 ki, 2H; M-H) ;7. O

(d, NN pidayl) AL 1-Aridibd- ;| 7. 99§b1(serH3Nr- -7+3)o (d J43errAm de

6.62 (dd} J= 1bylr&rth perﬁil‘im IEI , )H)66 @ a4

(m- 1 H f@t 1 rﬁ ~r5 = 41§b

5H, NCH) 'Ylgﬂf etliylks ( > 54, Th 12H

CH3) . NN- 1isopropyl- lH ArH) 647 (m, 1H, ArH) 4.45 (s,
benzamide 2H, NCH,Ar) ; 3.58 (br s, 2H, NCH) ;

3.40 (m, 2H, CH,) ; 3.03 (br s, 2H, CH,) ;
2.54 (brs,4H, NCH,); 1.18 (brs, 12H
CH3)

4-[1-(3-Hydroxy-
phenyl)-1-(1-pyridin-
2-ylmethyl-piperidin-
4-ylidene)-methyl]-
N, N-diisopropyl-
benzamide

(400MHz, DMSO) 8.63 (d, J=4.6Hz, 1H,
Ar-H) ; 7.86 (dd, J=2.0, 7.4Hz, 1H, Ar-H)
; 7.58 (d, J=7.4Hz, 1H, Ar-H) ; 7.44 (dd,
J=4.6, 8.4Hz, 1H, Ar-H) ; 7.20 (d,
J=8.4Hz, 2H, Ar-H) ; 7.08 (m, 3H, Ar-H) ;
6.62 (dd, J=2.8, 7.4Hz, 1H, Ar-H) ; 6.54
(d, J7=7.4Hz, 1H, Ar-H) ; 6.47 (m, 1H, Ar-
H);4.84 (s, 1H, OH) ; 4.43 (m, 2H,
NCH,Ar) ; 3.59 (br s, 2H, NCH) ; 3.26 (br
s, 4H, CH,) ; 2.55 (brs, 4H, NCH;) 1.22 (
brs, 12H, CH3),

4-[1-(1-Furan-2-
ylmethyl-piperidin-4-
ylidene)-1-(3-hydroxy-
phenyl)-methyl]-N, N-
diisopropyl-benzamide

(400MHz, DMSO) 7.80 (m, 1H, Ar-H) ;
7.24 (d, J=8.4Hz, 2H, Ar-H) ; 7.15 (m,
3H, Ar-H) ; 6.71 (m, 1H, Ar-H) ; 6.65 (d,
J=7.2Hz, 1H, Ar-H) ; 6.56 (m, 2H, Ar-H) ;
6.49 (m, 1H, Ar-H) ; 4.39 (brs, 28,
NCH,Ar) ; 3.61 (br s, 2H, NCH) ; 3.44
(m, 2H, CH,) ; 2.99 (m, 2H, CH,) ; 2.49
(br s, 4H, NCH,) ; 1.22 (m, 12H, CHs)

4-[1-(3-Hydroxy-
_phenyl)-1-(1-thiazol-2-
ylmethyl-piperidin-4-
ylidene)-methyl]-N, N-
diisopropyl-benzamide

(400MHz, DMSO) 7.97 (m, 1H, Ar-H) ;
7.93 (m, 1H, Ar-H) ; 7.24 (d, J=7.6Hz,
2H, Ar-H) ; 7.19 (m, 3H, Ar-H) ; 6.65 (m,
1H, ‘Ar-H) ; 6.57 (d, J=7.6Hz, 1H, Ar-H) ;
6.49 (s, 1H, Ar-H) ; 4.72 (s, 2H, NCH,Ar)
; 3.50(br s, 4H, NCH, CH,) ; 3.15 (br s,
2H, CHy) ; 2.53 (br s, 4H, NCH;) ; 1.20 (
br s, 12H, CH3)




6 4-

1- (1- Fur an- 2-
yl met hyl - pi peridin-4- 7.24 (d, J=8.4Hz,
yl i dene) -wo(03/0mgdr oxy- 3H, Ar-H)
phenyl)-nmethyl]-N, N J=7. 2Hz,
di i sopropyl -benzam de 6.49 (m 1H, Ar-H ;

(400

Mz, DVsO 7.80 (m 1H, Ar-H ; [/

2H, Ar-H ; 7.15 (m O

; 6.71 (m 1H, Ar-H) 6 PEF/SEA2/00946
1H, Ar-Hig 6.56 (m 2H, Ar-H ;

4.39 (br s, 2H, NCH2Ar) ; 3.61

(br s, 2H, N ;0 .3.44 (m 2H, CH2) ; 2.99 (m_2H, CH2) ; 2.49 (br s, 4H,
NCH2) ; Eah@%nﬁ%qsl):cﬁmlytzcazidﬁtﬁf?@w@e%%amplﬁéo|sz, DVBO) 7.97 (m 1H,
Ar-H ; N .phenyl)-1-(1-thiazol-2- 7.93 (m 1H, Ar-H) ; 7.24 (d, J=7.6Hz,
| met h | —cH o S el e S
§| i dend) Exétlhyl - RN 1H, " Ar- HName. 57 (d. - J=7. 6 I¥MRidptagd0QyHz) "
di i sopr | -jbeqzapyde 6.4 - - ; 3. 50( br
s, 4H|,O I&% CH)*T 3, 15 éﬁéﬁ?_}%ﬁ?& ;2 ;2460%% ?@4@%% ‘)ﬁ%ﬁi. 28|( br
s, 12H] cHB)| W0 2\/;9481. .5’/) /1t8946;r? %ﬁl)egg npiale
Anal ytifcal data for syntHEPFE2oEcapf ¥~ B HAARA) (G ﬁd af%}lo@ﬁﬁz) 8 N
4-{ 1- (- Hydroxy- (400M-zpipEBEA-yideelt s, | AH=T0pHe)1H, ArrtHhifedR/(s) 1H, pAr- (b H
7.23 (d J=d. OHz, 2H, Ar|ipthy}ZV M (m  HNH) . dagois; 2HyN@EL AR )3- 5830 sACL H)
, 6.66 [(d, J=7.6Hz, 1H) ;diﬁcﬁﬁ@)p?li-wﬁrﬁid@'%H,'NQH')‘?B:ZO((B‘Es,lH?CﬁIl;)Z;,Z.i brAy - H)
; 6.49|(s,, IH Ar- methyl}-N,N"H) ; 4.46 (hfy ﬁc%z 1-'89('%’%%%12' %I—ﬁ§ br] s,
di i soprfopyl -|benzani de 2H, NCH) 3.20 (br|{$, "3H, ) ;2.5 Pbr S, 4H,
NCH2) ;402 (brs—12H | CHR) .
' 0 471 1-(4-Bromo- (400MHz, DMSO) 7.66 (d, J=8.4Hz, 2H,
benzyl)-piperidin-4- Ar-H) ;7.51 (4, J=8.0Hz, 2H, Ar-H) ; 7.22
Br | ylidene]-1-(3-hydroxy- | (d, J=8.4Hz, 2H, Ar-H) ; 7.15 (m, 3H, Ar-
- | phenyl)-methyl]-N.N- | H) :6.65 (d, J=8.4Hz, 1H) ; 6.57 (d,
diisopropyl-benzamide | J=7.2Hz, 1H, Ar-H) ; 6.49 (s, 1H, Ar-H) ;
4.29 (s, 2H, NCHAr) ; 3.58 (br s, 2H,
NCH) ; 3.36 (m, 2H, CH,) ; 3.00 (m, 2H,
CH,) ; 2.49 (m 4H, NCH,) ; 1.17 (brs, -
12H, CH3)

10 4-[1-[1-(4-methoxy- | (400MHz, DMSO) 7.44 (d, J=8.0Hz, 2H,
benzyl)-piperidin-4- | Ar-H) ; 7.23 (d, J=8.0Hz, 2H, Ar-H) ; 7.15
ylidene]-1-(3-hydroxy- | (m, 3H, Ar-H) ; 6.99(d, J=8.8Hz, 2H, Ar-
phenyl)-methyl]-N,N- | H) ;6.65 (d, J=8.0Hz, 1H) ; 6.57 (d,

O | diisopropyl- J=7.6Hz, 1H, Ar-H) ; 6.49 (s, 1H, Ar-H) ;

l benzamide. 4.23 (s, 2H, NCH,Ar) ; 3.76 (s, 3H, OMe)
; 3.58 (br s, 2H, NCH) ; 3.38 (m, 2H,
CH>) ; 2.99 (m, 2H, CH,) ; 2.55 (br s, 4H,
NCH,) ; 1.15 (brs, 12H, CHy)

1 4-[1-(1-Furan-3- (400MHz, DMSO) 7.81 (s, 1H, Ar-H) ;

, E— ylmethyl-piperidin-4- | 7.71 (s, 1H, Ar-H) ; 7.20 (d, J=7.4Hz, 2H,
NGIE, ylidene)-1-(3-hydroxy- | Ar-H) ; 7.10 (m, 3H, Ar-H) ;6.69 (s; IH,
phenyl)-methyl]-N,N- | Ar-H) ; 6.62 (dd, J=1.9, 8.4Hz, 1H, Ar-H)
diisopropyl-benzamide | ; 6.54 (d, J=8.4Hz, 1H, Ar-H) ; 4.13 (s,
2H, NCH,Ar) ; 3.59 (br s, 2H, NCH) ;
3.37 (brs, 2H, CHy) ;2.92 (m, 2H, CHy) ;
2.49 (br s, 4H, NCH,) ; 1.22 (brs, 12H,
CHa)




9 4-[1-[1-(4-Bromp- (400MHz, DVMBO) 7.66 (d, J=8.4Hz, 2H, a,Br
benzyl)-piperidin-4- Ar-H ; 7.51 (d, J=8.0Hz, 2H, Ar-H) ; 7.22 1lidene 1-
3 h drox w0,020¢8100Hz 2H, Ar-H) ; 7.15 m 3H, Ar- phenyl) - rerlsgEbIomidN- - H)
,6.65 (d, J=8.4Hz, 1H); 6.57 (d, diisopgppyl-benzam de J=7.2Hz, 1H Ar-H ;
6.49 (s, 1H Ar-H) ; 4. 29 (s 2H NCH2Ar) ; 3.58 (br s, 2H, NCH) ; 3.36
(m 2H, ; 2.49 (m4H, NCH2) ; 1.17 (br s, 12H,
CH3) 10 4Tf@¢ﬂ|(c%wnﬁﬂ)h&wiyﬂeabbm-@ sYNkRF Exemplesd, J=8. OHz, 2H,

benzyl) - plperldln - Ar-H ; 7.23 (d, J =8. OHz, 2H Ar - H) ; 7. 15

| i dene . :

%henyl) . 6.65 (Name=g. OHz| 1H) NMBctata (41)01\@111@1‘48@@ opyl|
J=7. 6Hz Ar-H ; 6.4 4(5(1:;19”03;2- be g%agf %c%[% ;
3.76 (s ig 3.5 NGt i‘}%z ul
2H, 0(42 55§(brfls, 4H ym’rth g%l%ﬁdnwm Rg ’i'(z % m, ZH, |-
|- (1- Fulan- 31 ¢ , Jytrary; ; 2,705 %mwsz i d294a
7.71 (s] 1H |Ar-H) ; 7.20P ?PY)Jm?ﬂlzi VNo 30@ @,nn,u aané;m) { 340530 fey, 285 | H)
7710 {m 3H Ar-H :6. bguwromubemansjﬂ i) hyB.42 (Wis, A, NCH) ;6.8 (i
J=1.9, $.4Hz) 1H, Ar- H) di i sopropyl - benzanHdeNCH$.; 56t1%-@.15] - #Hz Ard ;
Ar-H) 5 14.13|(s, 2H NCH2Ar) ; 3.59 (br. >63%f634\|@ﬂ2 1H A}-ﬁ ijo §52%1'ﬂ

’ 665668 (m lH Ar—H) 685686(m
1H, Ar-H) ; 7.12 (t, J=8Hz, 1H, Ar—H)
7.19-7.28 (m, 4H, Ar-H)

Pharmaceutical compositions

5 The novel compounds accdrding to the present invention may be administered orally,
intramuscularly, subcutaneously, topically, intranasally, intraperitoneally, intrathoracially,
intravenously, epidurally, intrathecally, intracerebroventricularly and by injection into the

joints.
10 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

15 pdrticular 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.

20



CH3) WO 02/094810 PCT/ SEQ2/ 00946 17 Table 1 (continued): Analytical data
for synthetic Exanples. Ex. # R Nane NVR data (400MHz, DVBO 12 N 4-]

1- (1- pyr reD-02/0948400MHz, CD3 OD) 1.13 (br s, 6H, CH3) vyl mPCmSEeIGes i di n- 4-
; 1.48 (br s, 6H CH3) ; 2.40-2.50 (m 24, ylidene)-1-(3-hydroxy- CH2) ;
2.70-2.81 (m 2H CH2) ; 2.94- phenyl) met hyl ] - NN 3. OOb(m 2H, CHQ_D;
3.46-3.50 di | sopr opyl - benzam de 62 r s, 1H .N ;
3.83 (br éwﬂd FRTUIRE 4D e%lefén’@fqé‘}l tapcys ‘ILI“(i;ImH)alSO@C@ dglugnts, ffavonipg  Ar - H)

Ar ] 6. 5;0 6, éts( mé%bﬂglférs lﬁibr@ant%%éldﬁesa%fﬁtg{ blglggré,ﬁzr t;!T:%j' d?%&l?t%ﬁ%ﬁg%aéfg}%

(m 4H Altchﬂalﬁ’(h'@éﬂfﬁglﬁjdpgmi ¢epegi tions 5 The novel conpounds acqordl ng
to the present invention maybe adm nistered orally, intranuscularly,

subcut aneously, topically, intranasally, intraperi tonﬁal I ?/ :
h I t I trat
| nt r acer BRSBTS HESFHIT e bgweqlﬁdﬁsé?mlqw@ § RO AR 3 rslyeipieter eo
T
route of AAGLBLahEat I b dofive LARL YA RUAhYa B M&M%%HI@IIIV e

dosage wi depe e rou ni s ion, he seve
di sease, mgessarythinding bapbrties i di@ta@l@tpk@tﬁ'n@t&dm@fcbﬁ@aét@&ﬁﬁhé sHMPE %ﬁh kive

consi dered by the attendi ng physician, when determning the individual
regi men adfdirelbsage | evel as the nost appropriate for a 15 particul ar
patient. For preparing pharnmaceutical conpositions fromthe conpounds of
this invention, inert,

10 For preparing suppository compositions, a low-melting wax such as a mixture of fatty acid
glycerides and cocoa butter is first melted and the active ingredient is dispersed therein by,
for example, stirring. The molten homogeneous mixture is then poured into convenient
sized molds and allowed to cool and solidify. |
Suitable carriers are magnesium carbonate, magnesium stearate, talc, lactose, sugar, pectin,

15 dextrin, starch, tragacanth, methyl cellulose, sodium carboxymethyl cellulose, a low-
melting wax, cocoa butter, and the like. | |
Salts include, but are not limited to, pharmaceutically acceptable salts. Examples of
pharmaceutically acceptable salts within the scope of the present invention include:
acetate, benzenesulfonate, benzoate, bicarbonate, bitartrate, bromide, calcium acetate,

20  camsylate, carbonate, chloride, citrate, dihydrochloride, edetéte, edisylate, estolate, esylate,
fumarate, glucaptate, gluconate, glutamate, glycollylarsanﬂate, hexylfesorcinate,
hydrabamine, hydrobromide, hydrochloride, hydroxynaphthoate, isethionate, lactate,
lactobionate, malate, maleate, mandelate, mesylate, methylbromide, methylnitrate,
methylsulfate, mucate, napsylate, nitrate, pamoate (embonate), pantothenate,

. 25 phosphate/diphosphate, polygalacturonate, salicylate, stearate, subacetate, succinaté,
sulfate, tannate, tartrate, teoclate, triethiodide, benzathine, chloroprocaine, choline,
diethanolamine, ethylenediamine, meglumine, procaine, aluminium, calcium, lithium,
magnesium, potassium, sodium, and zinc.

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

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



pharmaceutically acceptable carriers can be either solid or liquid. Solid
form preparations include powders, tablets, dispersible granules,

capsul es,woaeketss) and suppositories. 20 WD 02/ 094810 PCTPEEGRIDGO46 18 A
solid carrier can be one or nore substanges which may al so act as diluents,
flavoring agents, solubilizers, lubricants, suspending agents, binders, or

tablet disin rati agent.s; . it can also be an encapsulating material. 5
I n powder & -1(5 ﬁg oggsreﬂ?eg?@sleg%ghefri afupniaggrys H}@’dlcéb?l?dé(’fvﬂi‘?’g’#a; Bropeigs, f15% # e
with the \é,\ljyg’tﬁh%ﬁtg'i vided active conmponent. In tablets, the active conponent
is mxed with t carrier having the necessary binding properties in

sui tabl e proportions and conpacted in the shape and size desired. io For

preparing _suppository conpositions, a lownelting wax such as a m xture of
fatty aci Bref acsutieadlyceepiablatalte are lydfqohdrides sulbfatenand titactrates i ve

gr
i ngredi ent, i i spersed therein by, for exanple, stirring. The nolten
hormgeﬁeotll;]%e ﬁﬁ"&f’%ﬁ%n‘?esa Wﬁ%ﬁéglﬁ%%ep?ﬁlﬁu]@gﬁp P&t si zed nolds and al | owned
to cool and solidify. Suitable carriers are nmagnesi um carbonate, nmagnesi um

stearate, talc, l|actose, sugar, pectin, 15 dextrin, starch, tragacanth,

met hyl ceThatenseonpositiomiciatdnded/ioahdlyde e fbrttudstton of thomtiveebhpA@Envakh cocoa
butter, and the like. Salts include, but are not limted to,

phar maceu¢ticepsulgtinggaeiptialiss @ cagier providingrp bapsulsfin witichr the eetinei compbyeni€wisht abl e

salts within. th cope of .the present inventi.aon ingclude: acetate,.
benzenesul TOIENE RERTERTY LS BropBora LRt o intabs 1 asmelEcn B2t um
acet atig, ZhitARBYIALR arCRtR@NAte, chloride, citrate, dihydrochloride,
edetate, edisylate, estolate, esylate, fumarate, glucaptate, gluconate,

gl utamate, glycollylarsanilate, hexylresorcinate, hydrabam ne,

hydr obr om_de, hydrochl ori de, hydroxynapht hoate, isethionate, |actate,
| act obi onadBCISRAIEE, caghielaird Capgitiefcdantbs usebas Joliddlosagslormssmiiahle éor oral
met hyl ni t Q. hyl sul fate, nucate, napsylate, nitrate, panoate
(enbonat e§(,ﬁﬁ1§elasﬁrtag§:éienat e, '

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



25 phosphat e/ di phosphat e, pol ygal acturonate, salicylate, stearate,
subacetate, succinate, sulfate, tannate, tartrate, teoclate, triethiodide,
benzat hi &0 oeldsropr ocai ne, choline, diethanol am ne, et hpCersedl/envine,
megl um ne, procaine, alumnium calciumglithium magnesium potassium
sodium and zinc. Exanples of pharnmaceutically unacceptable salts within

t he scope. of the present invention 30 include: hydroiodide, perch]orate,

t et r af | uoFCBYF T ENPPHeS: ke apitidesage Jortmeradsn ke eapsuale: eacheh oripblotitsely, or

PCT/ SE02/ 4 19 coul.d be of use because @f their advantageous physi cal
2ndl or  ohuLs tpABReptedtntes HEdy RIRE Putpeld Bms By af or o
pharmaceutical |y acceptable salts are hydrochl orides, sulfates and
bitartrates. 5 The hydrochloride and sulfate salts are particularly

pr ef er r edBIO@GIEAMEBAIPOGAITIONN is intended to include the fornul ation of
the ‘active conponent with encapsulating material as a carrier providing a
capsul® i e active conponent (with or wthout other carriers) is
surrounde a carrier which is thus in association with it. 10 Simlarly,
cachet s agg&gggg%dedq Tabl ets, powders, cachets, and capsul es can be used
as solid dosage forns suitable for oral admnistration. 15 Liquid from
conpositions include solutions, suspensions, and enul sions. Sterile water
or wat er Aptbmydneif3 Sgells expressingt dlard homan e S satdi weecemnrsaud dsomynn be v
mentioned as an exanple .of liquid preparations suitable for parenteral
adni ni st r XFFBACe WFW&TWHH%E?RSF%%ZéE%f 36 CYnrshliRG 2Bk FORIFRE uti on i n
aqueo p h I lbit heR. 1S 50] Ut A :
adnin?@trg#%gﬁn%%ﬁﬁggg%yggéﬁggSgéBgsb%g%GﬁﬁgE@ﬁ€6§t |Jgﬂq@€%§%ﬁ§% in water
and addi ng suitable colorants, flavoring agents, stabilizers, and

t hi ckening agents as desired. Agueous suspensions for oral use can be made
by di sper gi hgous@‘ pied f4t hestins wWergivaaghed anil vigsesionpemenid PBS (genteiningdgnMer with a
Vi scous ri ch,as .natural synthetic.qu resi t hyl. cel.l ul ose,
Lot om coERTA Rl A PO bt il Wind Potyerd TSk 15 sed Tloude) o Sb

sec (rat) in ice-cold lysis buffer (SOmM 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).

Membrane preparation : _
Cells were pelleted and resuspended in lysis buffer (50 mM Tris, pH 7.0, 2.5 mM EDTA,
20 with PMSF added just prior to use to 0.1 mM from a 0.1 M stock in ethanot), incubated on

ice for 15 min, then homogenized with a polytron for 30 sec. The suspension was spun at
1000g (max) for 10 min at 4°C. The supernatant was saved on ice and the pellets
resuspended and spun as before. The supernatants from both spins were combined and spun
at 46,000 g(max) for 30 min. The pellets were resuspended in cold Tris Buffer (50 mM

25 Tris/Cl, pH 7.0) and spun again. The final pellets were resuspended in membrane buffer (
50 mM Tris, 0.32 M sucrose, pH 7.0). Aliquots (1 ml) in polypropylene tubes were frozen
in dry ice/ethanol and stored at -70°C until use. The protein coﬁcentrations were

determined by a modified Lowrey assay with SDS.



25 suspendi ng agents known to the pharnmaceutical fornulation art.
Preferably the pharmaceutical conpositions is in unit dosage form In such
form thewooewpssition is divided into unit doses contai niPRE/SEPPOOPG | at e
guantities of the active conponent. Thegiunit dosage form can be a packaged
preparation, the package containing 30 discrete quantities of the
preparations, for exanple, packeted tablets, capsules, and powders WO

02/ 094810 PCT/ SE02/00946 20 in vials or ampoul es. The unit dosage form can
al so be aBm( mjlbgd,yscachet or tablet itself, or it can be the appropriate
nunber of T these packaged forns. Bl OLOG CAL EVALUATION s In vitro

model CeIMembtatnus e thieaa 3796 Sce6lkd on feppsed NPmeb direkhwPRBaugeS, and X
receptors and neomycin resistance were grown in susEenm on at 37C and 5%

cloz i n shaekele, andedikeedciote kinding ufifer &59|ml}/mms,aef@\4 dd)/mgﬂgl B84v(Biesia 0. 1%
P
wel ghed” T SEBh B %%W@%theeggé‘*géaﬁ?rﬁm Bruihe (B il 55 e

br ai ns f 0.,.,S€ec
(rat) .W@éhi’%ﬁ&?%ﬁ@b ﬁ%‘@%@?@?’a‘"‘é 104 ;ae%%’z wag%ﬂn% th 15
phenyl methy s ukfiquuyd off 10091 mzbee adiitddo jo¢dt12RT3 o pegpropylendidbenddifiaininga 0. SM

stock in DWMSO et hanol ). Menbrane preparation Cells were pelleted and
r esuspenddtd Hof hiespgropripeapdioBgandvantt 08 pl pftest comppusd pWaEDWR, 20 with PVSF

dded t t mv fr st I ' bat ed
on 1 b rpbuHioh? THE (TR RdaibeBRite g R fep Rl RB dvspp " o
suspepsi OfhdRSseARIT @tuM HARREnd f@fféctﬁ/él!’y e WibRs %r%ﬂei@&aﬁd’ﬁ%ﬁﬁh@é@d%t Was
saved on ice and the pellets resuspended and spun as before.

super nat &#t°€ for 60¥7Hatih, afier mhicheinee therbntestd amﬂpmbumcuamfﬂﬁer%mwmd for

30 mn. The pell re resuspended_in_caold Tris buff 50 nmv
e Bt T3 S e ond oo ee 050 nd e, e 7D, B S VgD, thiovigh GE/B

. filters (Whatman) presoaked for at least 2h in 0.1% polyethyleneimine. The radioactivity

»’3

(dpm) retained on the filters was measured with a beta counter after soaking the filters for
15 atleast 12h in minjvials containing 6-7 ml scintillation fluid. If the assay is set up in 96-
place deep well plates, the filtration is over 96-place PEI-soaked unifilters, which were
washed with 3 x 1 ml 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.

20  Functional Assavs

The agonist activity of the compounds is measured by determining the degree to which the
compounds receptor complex activates the binding of GTP to G-proteins to which the
receptors are coupled. In the GTP binding assay, GTP[x.(]3 5S is combined with test
compounds and membranes from HEK-293S cells expressing the cloned humén opioid
25 receptors or from homogenised rat and mouse brain. Agonists stimulate GTP[y]’ 5.S binding
in these membranes. The ECsp and Ey.x values of compounds are determined from dose-
responseA curves. Right shifts of the dose response curve by the delta antagonist nalirindole

are performed to verify that agonist activity is mediated through delta receptors.



25 Tris/d, pH 7.0) and spun again. The final pellets were resuspended in
menbrane buffer 50 MM Tris, 0.32 Msucrose, pH 7.0). Aliquots (1 m) in

pol ypr opywene/op4sies were frozen in dry ice/ethanol and stPoTStoze0946/0C
until use. The protein concentrations wgse determi ned by a nodified Low ey
assay with SDS. WO 02/094810 PCT/ SE02/00946 21 Binding assay Menbranes
were thawed at 37C,. cool ed on ice, passed 3 tines through a 25-gauge

needl e, aREecgdurg fox rabbrainGIR ng buffer (50 mM Tris, 3 nM Myd,, ‘1 g/ n

BSA (Sig - H7,.4 i S red at 4C after filtratjon
thr ough okt BatfEBRepe befithred Az MA5eR 0 Plouldlip et babg

apr oti ni MpeclR MdRBRke hAhe GEPYIMHALRETE0 HMHeg@s, 2B NAD I AR EVPN2E0] |
were added to iced 12x75 mm pol ypropyl ene tubes containing 100 gl of the
appr opr i amd/ ERdiA|S mivhNgahg pHOD4,| Add freshst] mdAPATNO. 18 BSANI d206M GDP final
concentratiagns, Total (TB).and_naonspecific (NS) binding were determ ned in
t he ab%en]éédg?fl REAOFNEY é%@@%f%tﬁ@&@ #l Foean ef senapnaads e ieyaluatpd frogbks wer e

d ' f - ' f whi cht ] h
hre rapi oy ARESBBRANE Arves Wi 0oLy TR R a0 B bsBBrandg vaeh
buffer ( g@:fogsrm @0u/wdhi akd Po00R0o0MHONIECph dfiETUES SaFARII 1(t).ilh ten snNy\afeman)

pr esoake at least 2h in 0.1% polyet hyl enei ni ne. The radioactivity
(dpm r et kasaleahdonatiiel ftirhlated binsdingwara deteauined irhataelnetaad prasetcerof SfiMer

soaki ng tﬁs :élter's for 15 at least 12h in mnivials containing 6-7 n
scintillabNeiPdLuid. If the assay is set up in 96- place deep well plates,
the fiJtration is over 96-place PEl-soaked unifilters, which were washed
with 3 x 1 m wash buffer, and dried in an oven-at 55C for 2h. The filter
pl ates vibata agglysised in a TopCount (Packard) after adding 50 | Ms-20
scintillation fluid/well. 20 Functional Assays The agonist activity of the

conpoundsTiesspegifis hieding (SRlavasiceictlatas ashicB-iNy pedthe S Brinitihprehence oo ds
Fecopt or ERTRRBR BRI e bR ey B catbioL5®. GRESpE e AL ned i ¢
t est coefficient (ngy) for ligands in displacing specifically bound radioligand were calculated
15 from logit plots or curve fitting programs such as Ligand, GraphPad Prism, SigmaPlot, or

ReceptorFit. Values of Kl were calculated from the Cheng-Prussoff equation. Méan =+

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

displacement curves. Biological activity of the compounds of the present invention is

indicated in Table 2.

20

Table 2: Biological Data.

Ex. HDELTA RATBRAIN MOUSE BRAIN

4 (M) (aM) (M)

IC50 ECSO . %EMax EC50 %EMax ECS() %EMax
1- ]0.36-1.45| 0.26-0.91 91-97 0.85-7.28 95-170 0.88-6.28 96-163
11

Receptor saturation experiments

25
Radioligand K§ values were determined by performing the binding assays on cell

membranes with the appropriate radioligands at concentrations ranging from 0.2 to 5 times



conmpounds and menbranes from HElI R-2935 cells expressing the cloned human
opioid 25 receptors or from honogeni sed rat and nouse brain. Agonists

sti nmul at ewGTRj0948806S bi nding in these nenbranes. The EC50PamdERN@4o/al ues
of conpounds are determ ned from dose- pgsponse curves. Right shifts of the
dose response curve by the delta antagonist naltrindole are perforned to

verify th I ctivi is..medi ated throu delta receptar WO

0% 09410 AR KeQEh 'l oty TRohRs 87 0 RURE ok e ORI e

membr anesg Eﬁio&@&“\%ﬁ@mﬁtbiﬁﬁéw@@&gﬁ@sséd hd ﬁfﬁ&eﬁ% ﬁﬂ%rﬁxe%ﬁd@ﬁugﬁlu% 8K end
needl e and diluted n the PyS bi ndi ng (50 Hepes, 20 mM NaCH, 100 nM
NaCl, 1 aM BREArorB imdwiklig@kXpeniiterits wereAddaihedSom nbnlindaDTils ofGpddifi&HL ). 120M
GP final 5 is_added nmenbranes dilutions. The EC50 and Emax_ of conpounds
are eval ub?wd By yianM frep §Frradigbisend feamp intl e dedl ;egeerdingrie ajope-stomodslt h t he
appropri ate anmount of menbrane protein (20gg/well) and 100000-130000 dpm
of GTP§/358 per well (0.11 -0.14nM. The basal and nmaxi mal stimul ated

bi ndi ng apgedatiarish 08M1dRaRRARDERI A0SR VEREIEPTONnM SNC- 80 10 Data
anal ysis The sSpecific binding (SB) was calculated as TB-NS, and the SB in.

the presence of vari t cappAunds .\ xpr.esse S, per, t age pof
e P e ey Biied St TR0 IR SRS R BTG R 2R

di spl aci ng gpe®bi.CRlatsywbRuilseeiadi méligandayR i &8l G #ir8dndh Hottem Wakh!
plots or curve fitting prograns such as Ligand, aphPad Prism SigmaPl ot,
or Receptlnvd accessltagke piwKindueere lefatcbdtatuetd for ¢ 16 heinCrBregeréwr tested fwas
equati on. | ues of .1 C50, Ki and e&[;%were g[%ported for |igands

Ve S.E.M. . , |
testedi nthﬁtrg’aéﬁ?%tarﬁﬁ%é%‘\{‘f BPSpRKENR e 1ot soRELVeRIogt BRjisc dihe@ewi wast ipudiedt he
compoundsyah £ §8iR @ Hon! FHYS Rhi@With SogdrtiinG Al dndBmd @R Sitfresf.41, 0.69,

1.20, 2.04, 3.63, 5.50, 8.51, and 15.14 grams; Stoelting, Ill, 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

15 positive response was noted if the paw was sharply withdrawn. Flinching immediately
~upon removal of the hair was also considered a positive response. Ambulation was

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

Testing Protocol

- 20 The animals were tested on postoperative day 1 for the FCA-treated group. The 50%
withdrawal threshold was determined using the up-down method of Dixon (1980). Testing
was started with the 2.04 g hair, in the middle of the series. Stimuli were always presented
in a consecutive way, whether ascending or descending. In the absence of a paw
withdrawal response to the initially selected hair, a stronger stimulus was presented; in ‘the

25 event of paw withdrawal, the next weaker stimulus was chosen. Optimal threshold
calculation by this method requires 6 responses in the immediate vicinity of the 50%
threshold, and counting of these 6 responses began when the first change in response
occurred, e.g. the threshcﬂd was first crossed. In cases where thresholds fell outside the
range of stimuli, values of 15.14 (normal sensitivity) or 0.41 (maximally allodynic) were -

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



Tabl e 2: Biological Data. Ex. HDELTA RAT BRAIN MOUSE BRAIN # (nM . (nM.

| C50 EC50 %&EMax EC50 %EMax EC50 %&EMax 1- 0.36-1.45 0.26-0.91 91-97

0. 85-7. 28W052407431©. 88- 6. 28 96- 163 11 Receptor saturati onPexpseEnt/omm s 25
Radi ol i gand Kg val ues were determ ned by4perform ng the binding assays on
cell nmenbranes with the appropriate radioligands at concentrations rangi ng

fromO. 2 ti nes 02/ 094810 PCT/ SEQ2/ Q094 23 the .estimt K up to
101 mes PP EE o S 1Bk T LML Dods BRERT oM@ docPld &
radi ol i gandnalAd BfesBRL SXRRRISA A TsREHGoaRugEDr ane protein. Val ues of

K5 and Bmax from i ndi vi dua perimen wer e obt ai ned fromnonlinear fits
of specifically bound (B) vs. nMfree (F) radioligand from i ndi vi dual
according to a one-site nodel. 5 Determni nq;(hq(@) O Mechano- Al | odyni a Usi ng
Von Frey Testin Testing was P g Bresbaldseleen 08108W0and 16: 00h using the
met hod_descri bed by Chaplan et al. (1994). Rats were placed in Plexiglas
cages on top of a wire nesh bottomwhich allowed access to the paw, and
were | eft j r < 11 3 L [
i pl ant AT ORE - hig SR e Yok Bred I LOF (96 RO - IRl @ (B8 Cipplen
was touchedal Wi9%)afwehe gattah & Mssitiver Eyedative sespohdes] aghbi+ hisas aliffytence
increnentgl stiffness (0.41, 0.69, 1.20, 2.04, 3.63, 5.50, 8:51, and 15. 14
grans; St Betermetimyll (log uaity). Hered 7d2¥r ey 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 approximtely. 6-8
seconds. KohSPRPFhieihoRly REROOS MBS thbREN bf fARinAAW piRsbRafR! YosWidplglr awn.
Flinching inmedi ately

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

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

%MPE = ,
’ Control threshold (g) - allodynia threshold (g)

15

Administration Of Test Substance

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

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

Writhing Test

Acetic acid will bring abddminai contractions when administered intraperitoneally in mice.
25 These will then extend their body in a typical pattern. When analgesic drugs are
administered, this described niovement is less frequently observed and the drug selected as
a potential good 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



upon renoval of the hair was al so considered a positive response.

Anmbul ati on was consi dered an anbi guous response, and in such cases the
stinmul us wav2neseat ed. Testing Protocol 20 The ani mal s wePETISESY/ @40 N
postoperative day 1 for the FCA-treatedygroup. The 50% w thdrawal

t hreshol d was determ ned using the up-down nethod of D xon (1980). Testing

was start wth the 2.04 g hair, in.the mddl.e of the series. Stinuli were
al ways pr‘gg%ﬁ’réﬁem iyeRtirhirdaQusirpty &1 an 31‘1 L Y TGS RS CE RS ng. I n

t he abse . Qf -8 i L hdrawal response to the initially selected hair, a
st ronger ngglln%uqfﬁlsﬂ&ggno% sented; in the 25 event of paw w thdrawal, the

next weaker stimulus was chosen. Optimal threshold calculation by this
nmet hod requires 6 responses in the immediate vicinity of the 50%
t hr eshol dj) Sohdtiemspepaxptioh t hese 6 responses began when the first change in

o esttor absegiacteipcinda il of Areie Rrioat v fo T4 a¥ bt Gined vaR Moo
sffol . ORCdt A | Vit
The r esul PoREEha Rk AR R o P58 510

PCT/ SEOZ/tQ&Qﬂi@gedZ(%I&aguh@f@d f&iif@ctitle convention, X = no withdrawal; 0 =
w t hdrawal , and the 50% w Kdrawal threshol d was i nterpol ated using the
formula: 50% g threshold = 10(Xf+ks) / 10,000 5 where Xf = value of the

- (o0t (i iech ptgR Ui brsmed dstied h B pnt SO ETE SR T,

di ffe[?en Ilajr;g/tg%&ng&jdgggcied&gegg units). Here 8 = 0.224. 10 Von Frey

0
t hr eshol scvve onvert to percent of maxi mum possible effect (% MPE).,
according to Chaplan et al. 1994. The follow ng equation was used to
conpute % MPE:  %WPE Drug treated threshold (g) - allodynia threshold (g) X
100 _ (ii) Solutions administration ,

The compound (drug) is administered orally, intraperitoneally (i.p.) , subcutaneously (s.c.)

or intravenously (i.v.)) at 10 mi/kg (considering the average mice body weight) 20, 30 or 40

15 minutes (according to the class of compound and its éharacteristics) prior to testing. When
‘the compound is delivered centrally: Intraventricularly (i.c.v.) or intrathecally (i.t.) a

voiume of 5 pL is administered.

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

20  average mice body weight) immediately prior to testing.

(iif) Testing |
The animal (mouse) is observed for a period of 20 minutes and the number of occasions
(Writhing reflex) noted and compiled ét the end of the experiment. Mice are kept in

25 individual “shoe box” cages with contact bedding. A total of 4 mice are usually observed at

the same time: one control and three doses of drug.

For the anxiety and anxiety-like indications, efficacy has been established in the geller-
seifter conflict test in the rat.

30



Control threshold (g) - allodynia threshold (g) 15 Adm nistration O Test
Subst ance Rats were injected (subcutaneously, intraperitoneally,

i ntravenowslog/ossioral ly) with a test substance prior to PoR/SEpE§098@sti ng,
the tine between adm nistration of testsgonpound and 20 the von Frey test
vari ed dependi ng upon the nature of the test conpound. Withing Test Acetic
acid willghbrj abdom nal .contractions when admi ni stered intraperjtoneally
" i ce. PO RO o R A el R ey 3k DR e R e
anal gesi ¢, §a§gj i T gl I gﬁﬂﬁhj :
frequentlfgﬁﬁgéﬁégﬁnénd Jﬁ%§ﬁsﬁgqgﬁ'2%?2§%§§Bh§9§§F2¥§ia| gé%ﬁﬁggﬁﬁyﬁgte. A
conpl et e &ddvenfiiysimlogy 28242)n@307%16,2002 Febdnshedat.ed only when the fol | owi ng-
el enents are present: the animal is not in novenent; the |ower back is
slightly depressed; the plantar aspect of both paws is observable. In this
assay,_conpounds WD 02/094810 PCT/ SE02/ 00946 25 of the present invention
denonstrate significant inhibition of withing responses after oral dosing
of 1-100nol/kg. (i) Solutions preparation 5 Acetic acid (AcCOH): 120 L of
Acetic Acid is added to 19.88 m of distilled water in order to obtain a
final volume of 20 M with a final concentration of 0.6% AcOH The sol ution
is then mxed (vortex) and ready for injection. Conpound (drug): Each
conmpound i s prepared and dissolved in the nost suitable vehicle 10
according to standard procedures. (ii) Solutions admnistration The
compound (drug) is admnistered orally, intraperitoneally (i.p.) ,-

subcut aneously (s.c.) or intravenously (i.v.)) at 10 m/kg (considering

t he average m ce body weight) 20, 30 or 40. 15 mnutes (according to the
cl ass of compound and its characteristics) prior to testing. Wen



the conpound is delivered centrally: Intraventricularly (i.c.v.) or
intrathecally (i.t.) a volume of 5 .tL is admnistered. The AcOH is

adm ni st ewed2iomsn@peritoneally (i.p.) in two sites at 10 ®Crisgot/aonsi deri ng
the 20 average mce body weight) imredizately prior to testing. (iii)
Testing The ani mal (nouse) is observed for a period of 20 mnutes and the
nunber of occasions (Withing refleﬁng"wgd and conpiled at the end of the
experinment. Mce are kept in 25 indi vea shoe box", cages with contact
bedding. A total of 4 mice are usually observed at the sane tinme: one
control and three doses of drug. For the anxiety and anxiety-1like

i ndi cat i ohsA @bhiponad pf thedodnednl est abl i shed in the geller- seifter conflict
test in the jat &0 WO 02/094810 PCT/ SE02/ 00946 26 For the functiona

gastrointestina difsorder indication, efficacy can be established in the
assay desc ,
Gastrointestin &
5 WO 02/ 094810 RCT/
NI OH INR

e aI in American Journal of Physiology -
gy. 282(2):G307-16, 2002 Feb, in the rat.
CLAIMS 1. A conpound of the formula |' O

5 wherein

R1 is selected from any one of

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

15 (iii) thienyl

I
‘N
. —

(iv) furanyl

—~
@)
—



5 wherein Rl is selected fromany one of
0 WD 02/094810 PCT/ SE02/ 00946 28

is (iii) thienyl

S (iv) furanyl

i m dazol YWOH2/081N 5 (vi) triazolyl H

(viii) thiazolyl

G and

(v) imidazolyl

H
N

\J

5 (vi) triazolyl

- (vii) pyrrolyl
N
H
10
(viii)  thiazolyl :
S
\J
(ix)  pyridyl-N-oxide
CI)_
N
| N
=

15

, and

(i) phenyl;

28

10 (ii) pyridinyl
(v)

~N~ N N (vii) pyrecmsEIDDS 10

" where each Rl ﬁhenyl ring and R1 heteroaromatic ring may independently be further

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

C1-Cg alkyl, NO,, CF3, C1-Cg alkoxy; chloro, fluoro, bromo, and iodo, as well as salts

thereof.

20

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

1 .. .
R" heteroaromatic ring may independently be further substituted by 1, 2 or 3

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

N



(ix) pyridyl-Noxide O 15 where each R phenyl ring and R heteroaromatic
ring may i ndependently be further substituted by 1, 2 or 3 substituents

i ndependewDlog/ossiiect ed from strai ght and branched Cl-C6 &CHISEN2/0M02 CF3,
Cl- C6 al koxy, chloro, fluoro, brono, angbiodo, as well as salts thereof.
20 2. A conpound according to claim11, wherein each Rl phenyl ring and R
het eroaronmatic ring may i ndependently be further substituted by 1, 2 or 3
substituents independently sel ected fron1neth CF3, chloro, fluoro,

brono, ami iAognpINRdARERGAS IDcIERT I SERFERQAGOR %ﬁen?yl rifig ﬁﬁmé%e@r@?&ﬁatw ng to

claim1l1, wherein each Rl phenyl rlng and Rl heterodaromatic ring may

i ndependent hylg[mmyfmd&ﬁeﬁdenslylbstfmmhareubshyutadbﬁamekhyggmup. s 4. A conpound
according to claim1, wherein Rl is phenyl, pyrrolyl, pyridinyl, thienyl or
furanyl. 5. A conmpound according to claim 1 sel ected fromany one of: 10
4-[1- (1

benzyl pi perl%f)mnp % 9lac%orcri]18§ 0 Cl?lglfl'u Wlﬁeorﬁlf/l %h%ﬁ’)l/lﬁyl mﬂl p}ﬁldﬁ%’l thle%l O(gpyl
benzani de; 4

- (3- hydr oxy- phenyl ) -1 -(I-thiophen-2-yl net hyl - pi peri di n-4-y| i dene)-nethyl]-N
N- diisopropyl -benzanmi de; 4-[ 1-(3 - hydroxy phenyl) 1- (1-t hi ophen- 3

-yl et hyl - p| peri di n-4-ylidene) - net hy is di | sopr opy! - benzam de; 4-[

1- (3- hydr XY W}iﬁiqo(@%%?lmlﬁﬁﬂqﬁgﬁﬁmaﬂ PR fdi n- 4- yl i dene) - met hyl ] -
, N- diisopropyl - benzam de; 4-[

1-N§ 3- H)ydrﬂf(lx('lggee Bnpemgm 4p5>i1r en )nl %3, Mycfrre ﬁlergl éthdﬂ %N—&ﬁslogr%gygl) methyl]-N
benzamide; } '
4-[1-(3-hydroxy-phenyl)-1-(1-thiophen-2-ylmethyl-piperidin-4-ylidene)-methyl]-N, N-
diisopropyl-benzamide;
4-[1-(3-hydroxy-phenyl)-1- (1-thlophen—3-ylmethyl-plper1d1n—4-yhdene)-methyl]-N N-

15 diisopropyl-benzamide;

4-[1-(3-hydroxy-phenyl)-1-(1-pyridin-4-ylmethyl-piperidin-4-ylidene)-methyl]-», N-
diisopropyl—benzémide; .
4-[1-(3-hydroxy-phenyl)-1-( 1-pjridin—Q—ylmethyl,—piperidin—4-ylidene)-methyl]-N,N-
diisopropyl-benzamide; .

20 4-[1-(1-ﬁlran-Z—yImethyl-pipeﬁdin-4—ylidene)—1—(3-hydroxy—phenyl)-methyl]—N,N—
diisopropyl-benzamide; |
4-[1-(3-hydroxy-phenyl)-1- (1—th1azol—2-ylmethy1—p1pend1n—4—y11dene)-methyl]-N N—
diisopropyl-benzamide;
4-{1-(3-hydroxy-phenyl)-1-[1-(1H-imidazol-2-ylmethyl)-piperidin-4-ylidene]-methyl }-

25 N,N-diisopropyl-benzamide; | o
4-[1-[1-(4-bromo-benzyl)-piperidin-4-ylidene]-1-(3-hydroxy-phenyl)-methyl]-N, N-
diisopropyl-benzamide; |
4-[1-(1-pyrrol-2-ylmethyl-piperidin-4-ylidene)-1-(3-hydroxy-phenyl)-methyl]-N,N-
diisopropyl-benzamide;

30 4-[1-[1-(4-methoxy-benzyl)-piperidin-4- yhdene] 1-(3-hydroxy- phenyl)~methyl]-N N-

diisopropyl-benzamide and



di i sopropyl - benzam de; 20 4-]

1- (1-furan-2-yl net hyl - pi peridi n-4-ylidene)-1-(3-hydroxy-phenyl)-nmethyl]-N N

- di i soprwpykopsmeam de; 4-[ PCT/SE02/00946

| - (3- hydr oxy-phenyl)-1-(1-thiazol-2-yl mgohyl -pi peridin-4-ylidene)-nethyl]-N
, N diisopropyl -benzam de; 4-{ 1-(3-hydroxy-phenyl)-1- 1-(1

H i m dazof-{B{ f}ﬁmﬁﬂlmﬁl}’bplrpﬁndm-%yhdmdb hé3-hydtomyphenyPBmethyl]-N, V-

NN—dllsoro | - benzam. 4[1—
1-(4-bro §¥P?§/F§ (?el di n-4-ylidene]-1-(3-hydroxy-phenyl)-nethyl]-N N

di i sopr opyI benzam de a4- [
1-(1-pyrrol - 2-yl met hyl - pi peridi n-4-ylidene)-1-(3-hydroxy-phenyl)-nethyl]-N,

N diisop o benzan de;

4- 1- [1 (%- m%}m@@ﬁwﬁwgﬁ? By pffihn precgding glaims, 4 (Osﬂ’rﬂdeS&b’y‘?Ioﬁh@WF) met hyl
- %Y e glnl ?ﬁRfdPMorpﬁnMed?ar@ﬁg KRR AREBED RSk Re! 00946 30 4- .
-yI met hyl - pi peri di n-4-ylidene)-1-(3-hydroxy-phenyl)-nethyl]-N N

di i sopropyl - benzam de. 6. A conpound according to any of the preceding
clainms, i'h Popiores. fmtlsfemmgmmﬂud@of fogrndlaﬂydcvmpmﬁmgﬁhde%cgmh bt e,

tartrate, dltrlfluoroacetat Cltl’ 7. A process, for preparing
a conpound 6P If |aé:op1pogr&ﬁ%tot¥1§gﬁber% @%btsl on of, A) reacting a

conpound of the general formula Il O . N~ Br N10 PG Il wherein PGis a
ur et hane protecting group/EJchOa\s Boc or CBZ, or a benzyl or a substituted

N

10 ‘ Il
wherein PG is a urethane protecting group such as Boc or CBZ, or a benzyl or a substituted
benzyl protecting group,.such as 2,4-dimethoxybenzyl, with 3-hydroxyphenyl boronic
acid, using a palladium catalyst, e.g. Pd(PPh3)4, in the presence of a base, e.g. NapCO3, to

give the compounds of general formula ITI,

)
PG

15

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



benzyl protecting group,.such as 2, 4-di net hoxybenzyl, w th 3-hydroxyphenyl
boronic acid, using a palladiumcatalyst, e.g. Pd(PPh3)4, in the presence
of a basewO®2h948Nr2CO3, to give the conpounds of general PCorsEnt/@okd |, 15 O
NCOH NPGIIlI which is thereafter deprotected, under standard

condi tions and al kyl ated under reductive conditions with a conpound of the
gener al to give conpounds of the WO 02/ 094810 PCT/ SE02/ 00946
31 generg{nwé?%%ma 8. A conmpound according to claim1l for use in
therapy. 5 9. A corrpound according to claim8, wherein the therapy is pain
managenment. 10. A pharnmaceutical conposition conprising a conpound of the
formul a | 8.ack ocompound agcordingitoncihimad fanusedhithezapyngr edi ent, together with a
pharmaceutically acceptable carrier. 10 11. A nmethod for the treatnent of
pai n, whereby an effective anount of a conpound of the fornula | according

O oL A U

an effective anount of a conpound of the formula | according to claim1, is
adm nistered 15 to a subject suffering fromsaid functional :
gast r oi nt &stA phanrducsl:trc:dlecrompbsmoA crenpvisthgf conmpremt o€ tierfermule { aczmxdmg 10,

whereby an effective anmount of a conpoun the forpula | according to
claiml, is L@d% hissinggctiye pngredientipgsdher q?%?h%la?quaﬁ%l? cgeptalls FETYT- 20

10 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

15 to a subject suffering from said functional gastrointestinal disorder.

13. A method for the treatment of anxiety, whereby an n effective amount of a compound of
the formula I accordmg to claim 1, is administered to a subject suffering from said
anxiety. 4
20

14. A compound of the general formula I

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

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



14. A compound of the general formula U O )-"NBr NI PGIIl wherein PG
is a urethane protecting group such as Boc or CBZ, or a benzyl or a
substi t utwo 028%8hbenzyl protecting group, such as 2, 4-di netcasEbromyd . WO
02/ 094810 PCT/ SE02/ 00946 32 15. A conppund of general forrmula Il ONI |
OH NPGIIlI 5 wherein PGis a urethane protecting group such as Boc or
CBZ, or a benzyl or a substituted benzyl protecting group, such as

2, 4- di met hoxybenzyl .

15. A compound of general formula III

P
ra |OH

)
PG T
5 wherein PG is a urethane protecting group such as Boc or CBZ, or a benzyl or a substituted
benzyl protecting group, such as 2,4—dih1ethoxybenzy1.



