WO 02/ 094811 PCT/ SE02/ 00947 4-(penyl - pi peridi n-4-ylidene-nethyl)-benzam de
derivatives and their use for the treatnment of pain, anxiety or

gast r oi ntwetedsidi sorders. Field of the Invention s ThePom&Eentodsnventi on
is directed to novel conpounds, to a process for their preparation, their
use and pharnmaceutical comnpositions conprising the novel conpounds. The
novel conpounds are useful in therapy, and in particular for the treatnent
of pai n, 4atperetypizadidinafrotliders-ngestly obenzestdanderiiasbragernd theiBackgr ound
of the |vsfedprotheTheed mert @pt pAinhazBetn drdemtirPiektsasiHadisnydarsol e in
many bodily functions such as circulatory and pain systens. Ligands for
the 8 receptor may therefore find potential use as anal gesics, and/or as
ant i hypertiddsf the tibs. Ligands for the 8 receptor have al so been shown 15
to possess i nmmunonodul atory activities. _ The identification of at |east
three different popul ations of opioid receptors (g, 8 and x) is now well
establ,i shed And:allenlilh SEAAEARRBLAMbAbBuRR! A 5K Rk AN, BELLBAST Ao
nervous systens o0 nmany speci es 1 ncluding man. “Anal gesi a hasPHEeR > obser ved
in vari ouse ad }%lﬁhnﬁ&dﬁéﬁ cORBBsiEtss codbrRingBd fovel céhpsmds enRRiREs has been
activated. Wth few exceptions, currently avail abl e selective opioid 8

| i gands a@omppepisiaci wsefd im terapy, amdin partisulan Sarithatyeatmentrofgdin, avsetyand on by
system c routes. One exanple of a non-peptidic 8-agonist is SNC80 (Bilsky
E.J. et é?@?“@%ﬁ?ﬁ&?mﬁﬁugﬁgp Bt ogy and Experinental 25 Therapeutics, .
273(1), pp. 359-366 (1995)). There is however still a need for selective

8- agoni sts: having not only inproved selectivity, but also an inproved

si de-ef f ick@ooid dfhe InMedSon t he probl em underlying the present invention
was to find new anal gesics having inproved anal gesic effects, but also
with an inproved side-effect profile over current g 30 agonists, as well as

havi ng 1 npraved tem c .efficac WO 02/.094811 02/ 0094 2
Anal gosi atedateoi pes BRedrR paan P L PaRy BTG PR K art have
many di sgg¥aRoRO8RI pain systems. Ligands for the 8 receptor may therefore find potential use as

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

15 to possess immunomodulatory activities.

The identification of at least three different populations of opioid receptors (1, 8 and k) is now
well established and all three are apparent in both central and peripheral nervous systems of
many species including man. Analgesia has been observed in various animal models when one

20 . or more of these receptors has been activated.

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

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

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

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

30 agonists, as well as having improved systemic efficacy.



in that they suffer from poor pharmacokinetics and are not anal gesic when
adm ni stered by systemc routes. Also, it has been docunented that

pref erredw8 cagosist conpounds, described w thin the pri oPCASE)2/@l9eW
significant convul sive effects when adm ni stered systemcally. 5 W have
now found certain conpounds that exhibft surprisingly inproved properties,
i. a. inproved 8-agoni st potency, in vivo potency, pharmacokinetic,

bi oavai | ahiiLLE Ve, .l ' - AN r. - hCIt V. X ' of
the i ventiigeidaboheVlbbd oSk ite ehintr S5l i BHick B ol brand BebleblB6s 2
defi ned iythithBey Qiffed idnd pooPphbrinabokinddics Mnd are dot add1ds®) WhekPadrhinisfer&Ebect ed
fromany one of (i) phenyl; WD 02/094811 PCT/ SE027/00947 3 (ii) pyridinyl
N (iii)systeimnydutés. 8lgo, ithas beeardpcurhent¢d Jhai piefrared| ddgonist ddmpounds, described

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

stability and/or lower toxicity. -

10 Qutline of the invention

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

R1

wherein

1. '
15 R’ 1s selected from any one of

»

(1) phenyl;



(vi) triazolyl H NN N- 15 (vii) pyrrolyl N H (viii) thiazolyl 20 WO
02/ 094811 PCT/ SE02/00947 4 (ix) pyridyl-N-oxide O N where each R phenyl
ring and WD obee@ipar omati c ring may optionally and i ndepemda&rsEbyodogr f urt her
substituted by 1, 2 or 3 substituents independently selected from straight
and branched 5 C-C6 al kyl, NO2, CF3,3d -C6 al koxy, chloro, fluoro, brono,
and i odo. The substitutions on the phenyl ring and on the heteroaronmatic

ring may take place in any position on said ring systens; A further
enbodi meW P¥FIdtE present invention i-s a conpound according to figure |
wherein 10 Rl is fined above and each Rl phenyl ring and R1

het eroaromatic ring| may| independently be further substituted by a nethyl
group A further enmbQdipgent of the present invention is a conpound according
to figure | wherein M1 is phenyl, pyrrolyl, pyridinyl, thienyl or furanyl,
optionally wwth 1 or 2 of the preferred 15 substituents on the R phenyl or
R1 heteroaronmatic ring. Another -enbodi nent of the present invention is a
conpound(iﬁ)c&l?ern(}jli ng to figure | wherein R

(iv) furanyl
O
10 (V) imidazolyl
H
N

\J

(vi) triazolyl

15

(vii) pyrrolyl

x

(viil)  thiazolyl
S
\

N

20



is phenyl, pyrrolyl or pyridinyl, optionally with I or 2 of the preferred
substituents on the R phenyl or Rl heteroaromatic ring. 20 Another
enbodi menvooR/0948e1 present invention is a conpound accor di RgTISEOL/00YuT € |
wherein R is thienyl or furanyl, optionally with 1 or 2 of the preferred
substituents on the R heteroaromatic4ring. 25 Wthin the scope of the

i nvention are al so salts and enantioners of the conpounds of the formula

WO 02/ (E’ 2/ 00947 = 5 Wen the Rl phenyl ring and the Rl
heteroar |§%§ Ere substltuted the preferred substituents are
independently selected fram any one of CF3, nethyl, iodo, brono, fluoro and

chloro. 5 Reaction step Aln Scheme 2, vide infra, is perforned by reacting

an internedi ate conpoun the general formula Il OBr N . PGl wherein
PG is a urethane prot ectl ng group such as Boc or CBZ, or a benzyl or a

substituted benzyl prot g group, such as 2,4-di net hoxybenzyl, with
8- qui nol i ne borom c acid, using a 10 palladiumcatalyst, e.g. Pd(PPh3)4

inthe p Wh%%rb@l@h af ﬁﬁeﬁ%@?ﬁ& afid @q MNR2EEGnati g th&y Bﬁ't?onaﬁ? The H{h‘éﬁen%nt%%er al

formula 111,
further substltuted byl,20r3 substituents independently selected from straight and branched

5 C1-Cg alkyl, NO,, CF3, C1-Cgq 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;

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

10 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
R1 is phenyl, pyrrolyl, pyridinyl, thienyl or furanyl, optionally with 1 or 2 of the preferred

15 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, optlonally with 1 or 2 of the preferred substituents on the R
phenyl or R heteroaromatic ring.
20
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 L.



which is thereafter deprotected, under standard conditions and al kyl ated
using either: i) a conpound of the general fornula Rl-CH2-X, wherein Rl is
as defi neaoaRowsiand X is a 15 hal ogen, preferably brom ReT®EIZONT i ne and
a suitable base, or ii) a conpound of the general formula Rl1-CHO wherein
Rl is as defined above, and a suitableée reduci ng agent, to give conpounds
of the general fornula |I. WO 02/094811 PCT/ SE02/ 00947 6 Suitable bases to

be used i d ] i ' ot
Tmited pa fe R pRSRIHaantAl RioShEihat iy ard AEbHIGG B prgta-Ls

agent s t gulhtituedechre thdependeitiyngddcebdrfesti ahy one St @R, iethyil Hi6dé) deombUtuoas endrot
51limted to, sodium cyanoborohydride and sodi umtri acet oxybor ohydri de. The
novel cosbbomds of the present invention are useful in therapy, especially
for the treatnment of various pain conditions such as chronic pain,

neur opat hi c pain, acute pain, cancer pain, pain caused by rheumatoid
arthriti $,., 0t graing,: gi |, - pai i i : : 10t be
Mt or pr et SaE il in SIRER 2 v 3 Berrhihdn i BherR A e AR Lo gt

i mrunonodgtiai @hsal Re@eRIIAI |y for autoi mune diseases, such as arthritis,
for skin grafts, organ transplantsa@nd simlar surgical needs, for

col | agen di seases, various allprgids, for use as anti-tunour agents and
anti viral agents. is CbnpoundE\ enyention are useful in disease

stat es where degeneration or dysfunct opioid receptors is present or
inplicated in that paradigm_ Thig_my plve _Bpe use of isotopically

| abel | ed versions of the conpolnds~of tHe inyention in diagnostic

techni ques and i naging applications such asjlpositron em ssion tonography
(PET). 20 Compounds of the invention are usef for the treatnment of

di arrhoea, depression, anxiety and stress-related disorders such as
post-traumati c stress disorders, panic diso f, generalized anxiety

di sorder, social phobia, and obesessive conpyl sive di sorder; urinary

i nconti nence, . 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, with 8-quinoline boronic acid, using a
10  palladium catalyst, e.g. Pd(PPh3)4, in the presence of a base, e.g. NapCOs, to give the

compounds of general formula IT1,

0

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

to give compounds of the general formula I.



various nental illnesses, cough, |lung oedenma, various gastro-intestinal

di sorders, e.g. 25 constipation, functional gastrointestinal disorders such
as IrritawbeBowsel Syndrone and Functional Dyspepsia, ParPkirsgorio®4di sease
and ot her notor disorders, traumatic brain injury, stroke,

cardi oprotection foll ow ng m ocardi al Pnfarction, spinal injury and drug
addiction, including the treatnent of al cohol, nicotine, opioid and -other

yper t ens e HAREOTL By S AENG HIRE U5 A ERIRUE, BUBIERRLL AN BT €
are usef tg, trashysmeang Pdia6sidgRBibohe. Use during general anaesthesia and
noni t.ored anaest hesia care. Conbi nations of agents with different

properties are often used to achieve a bal ance of effects needed to
mai nt ai n_t.he angesthetic state (e.g. amesia, .anal gesi a, scle refaxation
and sedaﬁ?lbﬁi’)“? reEng aeHY fﬁttiems%‘g ’@dﬁ%?tﬁ%‘?qr‘gﬁe&%‘m Heiegchde, ybatenst i cs,
hypnot i C&pni i i C r ialds. Also within the
scope; of ﬁl{nﬁg@?dﬁgéédr@{lnoﬁ’a?@%ﬁ§ uéééb%f{og%ﬁo Fﬁé%ﬂ%ﬁ 's according to the,

formula | above, for the manufacture of a nedicanent for the treatnent of
any of the conditions discussed above. 10 A further aspect of- the
i nvent i okh¢ Bovel pemp@inds of theipsesentdavension aopf usef i thetapy sespéaaliynigr theom any  -of

t he condjtions di scussed above, whereby an effective_anmount of a.conpound
e Cor i oA R AR S Sad] & i e o T b ARl A UG of

eSS e R BEAR R, HERRESHE R T A PP
PG i so a netdehaeprgedteethangivgr oup such as Boc or CBZ, or a benzyl or a
substituted  benzyl protecting group, such as 2, 4-di net hoxybenzyl .
Compounds of the invention are useful as immunomodulators, especially for autoimmune
diseases, such as arthritis, for skin grafts, organ transplants and similar surgical néeds, for
collagen diseases, various allergies, for use as anti-tumour agents and anti viral agents.

15
Compounds of the invention are useful in disease states where degeneration or dysfunction of
opioid receptors is present or implicated in that paradigm. This may involve the use of
isotopically labelled versions of the compounds of the invention in diagnostic techniques and
imaging applications such as positron emission tomogfaphy (PET).

20
Compounds of the invenﬁon are useful for the treatment of diafrhoea, depression, anxiety and

‘stress-related disorders such as post-traumatic stress disorders, panic disorder, generalized
anxiety disorder, social phobia, and obesessive compulsive disorder; urinary incontinence,
various mental illnesses, cough, lung oedema, various gastro-intestinal disorders, e.g.

25 constipation, functional gastrointestinal disorders such as Irritable Bowel Syndrome and
Functional Dyspepsia, Parkinson’s disease and other motor disorders, traumatic brain injury,
stroke, cardioprotection following miocardial infarction, spinal injury and dfug addiction,
includir_lg the treatment of alcohol, nicotine, opioid and other drug abuse and for disorders of
the sympathetic nervous system for example hypertension.

30



20 Met hods of preparation EXAMPLES The invention will now be described in
nore detail by the follow ng Exanples, which are not 25 to be construed as
i mting wbhaziopwsent i on. WO 02/ 094811 PCT/ SE02/ 00947 8 SciremiSEN2/008ynt hesi s
of vinyl bromde internediate 6. O O O boc-ND-O MeO MO | P(s MO --~ ,
Br. al i LIDAIl ¢ Ow (3) (1) Br (27 OPI O N boc OOOMO. HONT
Br NaCH Br TBTU, i Pr2NH %6) Br d EtOAc, 78% (4) (5) e N N N boc boc boc

I nter mdg?h@o&ldsdbfﬁ@ ﬁ%rﬂ%%rcgﬂé(%ﬁﬁg 2y B@g&}’é d ‘e%%?f&% gL{dﬁ%&d%?H%EP | ester. A

m xture tarting nateri phosphi te

(25 ) wafesthedh htk@Onirde indNethbas clre rtc&nblﬁxms)ﬂagéﬂmmld@é}aﬁ@weﬁmws
renoved by co-distillation with
are often used to achieve a balance of effects needed to maintain the anaesthetic state (¢.g.
amnesia, analgesia, muscle relaxation and sedation). Included in this combination are inhaled

5 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
formula I above, for the manufacture of a medicament for the treatment of any of the
conditions discussed above.

0 A furthér aspect of the invention is a method for the treatment of a subject suffering from any
of the conditions discussed above, whereby an effective amoﬁnt of a compound accordingj to

the formula I above, is administered to a patient in need of such treatment.
A further aspect of the present invention is intermediates of the general formula I and 101,

P
QO

15

II - N
PG

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.
20

Methods of preparation

EXAMPLES
The invention will now be described in more detail by the following Examples, which are not

25 to be construed as limiting the invention.



tol uene to give conmpound 2 in quantitative yield: 5 1H NWR (CDC13) 8 3. 20
(d, 2H, J=22 Hz), 3.68 (d, 3H 10.8 Hz), 3.78 (d, 3H, 11.2 Hz), 3.91 (s,
3H), 7.38w0rp/o24d)1 8.00 (d, 2H, J=8 Hz). Internediate 3: 2CISEMECdegKYyCar bon
1~yl'i dene): pi peridine-1-carboxylic acid tent-butyl ester. 10 To a solution
of 2 in dry THE (200 mL) was added drofwi se |ithium diisopropyl an de (32.7
m. 1.5 Min hexanes, 49 mmol) at -78 C. The reaction m xture was then

al | oned t dokenme flo Syndloesis efrpieybhremideintermediatai@i ti on of

N-t ent - but oxycar bonyl - 4- pi peri done (9.76 g, 49 nmol in &0 nL dry THF).
After 12 hrs,.the reaction m xture was quenched wth watdfr (300 nL) and
extracted witfi ethyl acetate (3 xJ|300 nl). pd@gjc | Kied or phases were

dried ov 8. adOMelp oMatosd ve a cihude product, ch wdy
purified?\@?/éfl @ eV e 3 as a te sol LBACD. 64 g, 35% - R (BA0!)
3424, 2974, 2855 .8, 1 688, 1606, Y427y 1367b 1276 cm 1; VO OR/ 094811
PCT/ SE02/ 00947 9 @:]ZIF%\II\/R (CDC13) 6 1(@4 (p? C2.31 (t, J&B. 5 Hy 2H),
2.42 (t, J=5.5 Hz, r3.37 (t, J=5.8 Orz,OMe , 3.48 (t, J=5. , 2H),
3.87(s, 3H), 6.33 (s, 1H), 7.20 (d J=6.7 Hz, 2H), 7.94 (d, J,=6N7 Hz, 2H);
13C NMR (CDC13) 6 28.3, 29.2, 36.19, 51.9, 123.7, 127.8, 128.7, B&9.4,

140.5, 1421, 154.6, 166.8. 5 l@Qternedi ate 4: 4-Brono-4-fbron®- (4- nmet hox
car bonyl - -met hyl | - pi peridi ne<]l - carboxylic acid tejt To
a m xt of 2 g, 16 ) a (1.0 g) in dry di

(200 nL) was
at 0 C after I.
of K2C03 was cond
(200 nL), washéd [wit
m.), and dried o K SH. Renoval of
which was recrystallized fromnethanol)to give 4 as a white solid (Q.07 g,
78%: IR (Nad) 3498C 2069, 1725, 1669,b°13426, 1365, 1279, 1243 cm 1; boc

r g, at
g{j. THe reSidlrJ(-E)

wat er (200

Intermediate 2: 4-(Dimethoxy-phosphorylmethyl)-benzoic acid methyvl ester.

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:

s 'HNMR (CDCl5) 6 3.20 (4, 2H, J=22 Hz), 3.68 (d, 3H 10.8 Hz), 3.78 (d, 3H, 11.2 Hz), 3.91
(s, 3H), 7.38 (m, 2H), 8.00 (d, 28, J=8 Hz). o

Intermediate 3: 4-

t-Methoxycarbonyl-benzvlidene)-piperidine-1-carboxvlic acid tert-butyl

ester.

10 Toa solution of 2 in dry THF (200 mL) was added dropwise lithiurh diisopropylamide (32.7
mL 1.5 M in hexanes, 49 mmol) at -78 °C. The reaction mixture was then allowed to warm to
room temperaﬁue prior to addition of N-tert-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 phases were dried over

15 MgSO4 and evaporated to give a crude product, which was purified by ﬂésh to provide 3 as a
white solid (5.64 g, 35%):

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



1H NVMR (CDC13) S 1.28 (s, 9H), 1.75 (m 1H), 1.90 (m 1H), 2.1 (m 2H),
3.08 (br, 2H), 3.90 15 (s, 3H, OCH3), 4.08 (br, 3H), 7.57 (d, J=8.4 Hz,
2H, Ar- Hwo.098948at J=8.4 Hz, 2H, Ar-H); 13C NVR (CDC13) 6P28/SEp2/@B46, 38. 3,
40.3, 52.1, 63.2, 72.9, 129.0, 130.3, 130.4, 141.9, 154.4, 166. 3.

| nt er nedi ate 5: 9

4-f br ono- (4- car boxy_phenyl ) - et hyl ene] _pi peridi ne-|-carboxylic acid tert-
bu | est&imﬁ(@mﬁmlm(mm 2(3(4 gs:smmm{)) 214@ (mumamm 2H30B ) =8 2. 0

M NaOH (100 nl) was heated _at was_ col | ected by
filtratibh 2Bhd-4h eTa°5<§\Jé¥ Mtght- 81@@-@) 6é”éd&rﬁﬂ), %R@ (@hﬁ %éIZs 2K g i @€sol ved

HO -y obicss T s YANE (H0"6%8 B AdR 80 8L Hanad, 185 ‘315% St on:
1H NVR (CICH3M4261 1545, (6.8.9H, Bu), 2.22 (dd;, J=5.5 Hz, 6.1 Hz, 2. 64
(dd, J-5.5 Hz, 2561Hz,2H) 334(dd J=5.5 Hz, 61Hz 2H) 3.54(dd,

130. 2, 1&?b(%ivllt¢51d2tert1ﬁﬂvlesteﬂ_70 3 V\D 02/ 094811 PCT/ SE02/ 00947 10

Interrredl ate 6:

4- [ br onoT§ 4 melikhirOBF 9P GaT DRERY) aaesd,) (1 .Y h%nﬁbhlefd%%thﬁieflﬁoolmm was

carboxylic acid tert-bu [ ester. To a Il ght “suspensi on of acid (5) (50.27
g, O. 127adﬁ@t1asmhmloaqxﬁ‘bmn)mc(12 2£hl8 mawd) iat3® I()B&ﬂ{zﬁﬂz)até)t°c afieni.f brepgredmire i s
added dij sopr 71,10. L, O. ) |, 4.0 equiy.) and 2-(1H 5

benzot ri SFHET 31%“%1 s?‘e f&i‘hé"‘ aft rg-’cl?%flqlile‘?f 30‘%?%8?458# ﬁ’&rr%@f*ea‘f’%g teBTU,
44.9G, 9, difsoltl iARkhy] adetdie BRI ML), wabhddBit Wafel (M he’gﬁg E'l MSod ALY Whi te

suspension for two days, the reaction is que i ng. vvat er 0m)
and t he bt @G sds), aab@n@taydr MEBES©40Rgraovat of balsents probﬂle&a cexderppodued vhitlc e

wi th dichl ororre an The conbi ned o ic phases are washed wth
an aqueoli®® i H"@é@}do S s ‘Blﬁ%t%ﬂlgigﬁé f=’|fr17§A’)dr| ed with sodium
sulfate, io0 flltered and concentrated under reduced pressure to a light

yel | ow o (Nafrlg 332 2:R969r bdct668as426, d2363,dRaP11248¢m i tert-butyl nethyl
ether (300 mM). The filtrate was purified-by flash chromatography el uting

Wi th 30%HENMR (€Dl 26 (Hekaness and Hed 9pgte1H) zZ28 (ihn2H), (3108 ©6)25)t Byh
15 (s, 3H, OCHj3), 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 (CDCl;) & 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.

Intermediate 5: 4-Fbromo-(4-carboxv—nh_envl)-methvlene]-piperidine-1-carboxylic acid tert-
butyl ester.

20 A solution of4 (5.4 g1l mrﬁol) 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 vacuum.
The dry salt was dissolved in 40% acetonitrile/water, and was adjusted to pH 2 using
concentrated HCI. Product 5 (3.8 g, 87%) was isolated as a white powder by 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,

25 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); >C NMR (CDCl;) § 28.3, 31.5, 34.2, 44.0,
115.3, 128.7, 129.4, 130.2, 137.7, 145.2, 154.6, 170.3;.



acet at e: hexanes m xture. The white solid products were conbined (47.28g, 78
% Schene 2: Pall adium catal yzed coupling and deprotection to Internediate
8. . O Qvpo2mbiselr __ N\ | ~ (OH)2 Pd(Ph3)4 NaCO3aq (@®rThebrere’ Et OH
(7) N64%N 40--~040~0 TFA CH2CI2 95% NO\N I I\ N (8 N I HW
02/ 094811 PCT/ SE02/ 00947 11 Internedi dte 7: 4-fl 4
-(4-Dii so)ropyl car banmoyl phenyl )-1-quinolin-8- 1y neth lene]- piperidine- |
- car boxy. 'tC agl L d .6 (10 75 g,
22. 47 mmt =—was added

o 19 r C e e
8- qui nol¢mlgruch§%gﬁ(ddes§§ g, 26 92 rrrml 1.2 equiv. ) foI I owed by 5
et hanol (30 ni) and sodium car bonate (2M aqueous solution, 28.1 nm, 56.18

o T R B LR & B %6 e RS SBo B o

vas addeghohiefiperantfs X M&d%é@??}%@aﬁmﬁ@?ﬂ PG 90516 9‘10?% eqllil §andbi(1Hl NG

overni ght, the'reaction was
5  benzotriazol-1-y1)-1,1,3,3-tetra-methyluroniumtetrafluoroborate (TBTU, 44.90 g, 0.140 mol,

(S}

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 organic phase is ‘back- |
extracted twice with dichloromethane (100 ml). The combined organic phases are washed
with an aqueous 1M HCI solution (150 ml) and brine (100 ml), dried with sodium sulfate,

10 filtered and concentrated under reduced pressure to a light yellow 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 mixture. The white solid products were combined (47.28g, 78 %)
Scheme 2: Palladium catalyzed coupling and deprotection to Intermediate 8. .

B(OH),

-
Pd(Ph,), NaCO,aq Nx

Toluene EtOH (7)
N

64%
TFA CH,CI, l 95%

PRp
A




down to roomtenperature, quenched with water (100 m) and the phases
separated. The io organic phase was washed with water (100 nl) and then
Wi th briwo(020948tt), dried with sodium sulfate, filtered @oa/SEonaeont r at ed
under reduced pressure. The crude product was purified by flash

chromat ography eluting with 50% ethyl dtetate in hexanes (7.57 g, 649%.

| nt er redi ate 8:

NN- Di i sopr.opyl -4
15 To a Seted

benzam de.

7 B0y 2 IR BCequiv.) in
di choro AT rature was added tr|fluoroacet|c acid
(TFA) (1 igafidfhet 1):a@1 té ‘3{{915 iv.). After stirring for 2.5 hours,

the reacticafsoabnenshad (@(1@ e gadolity nfRol0f .0 3qwiM) iR eilesHes 1 SOA ) dunelr oxi de
solution (80 m). The phases were separ at ed. The acqueous phase was

back- ext tempaaturchwasadtedBgumioliheltirottb ociditd6h gn26.95mmdl) 1.2 Theivo fgjiowed hyhases
wer e 20cnbin , dried with sodiu ulfate, filt red oncentrat ed
under r edth d@& sdkgndsogeim pBonate (M aaucgus folbies P8d Ieﬁggdgﬁan@gé% A

al i quot ) ne was purified by flash
chr omat oégglgﬁy e?rajtu?%ngy\n’?{hﬁl@ég Qﬁ%gﬁpﬁn{)?ﬁqg%ﬁﬁﬁ% ‘oret hane. The fraction
was COnCeéﬁdk@(mﬁher@ﬁ)hupﬂﬁm@pﬁfhdﬁﬁﬁl(op(188’5 b1 ie6amenddl] 0.0 2eskuiv1) heddard wethber

and di chl oromet hane.” To this m xture was added 1M HCL solution in diet hyl
et her (4 mprturgwhich vwas dpmibroyght ’h@0Ceddier $tn~gngmx<trmgé1t Wessreretion wasoneledt r at ed

and conCoR/aREr ﬁ«&%@t‘}%ﬁqy@é@eﬁrvg@ghﬁé 1@@%@@%%%%“@&?%?%%25! ate

(8) ag ”&%a'ﬁ%{ﬂﬁ%ﬁ WilBed $8thtwat30(1 69 rgﬁthén with WEiLE ﬁyl%%)h&ﬁéd?@ Wi ng
t he general synthetic procedure depicted low. WO 02 094811 PCT. SE02 00947

12 SchemsulBate,Rd il and @ oacentratet andaf retinted Ipmshratrhe&rﬁdr grothect msrpmmﬂindﬁbyof t he

present invention. ON/ | | Na HB( OAC2 THE N 3
flash chromatography eluting W1th 50% ethyl acefate in hexanes (7.57 g, 64%)

Intermediate 8: N.N-Diisopropvl-4-(1-piperidin-4-ylidene-1-quinolin-8-yl-methyl)-benzamide.

15 To a solution of the carbamate (7) (7.57 g, 14.34 mmol, 1.0 equiv.) in dichoromethane (120
4 ml) at room temperature was added trifluoroacetic acid (TFA) (11.05 ml, 143.4 mmol, 10.0
equiv.). After stirring for 2.5 hours, the reaction was quenched by the addition of a 2M
aqueous sodium hydroxide solution (80 ml). The phases were separated. The acqueous phase
was back-extracted three times with dichloromethane (50 ml). The organic phases were
20  combined, dried with sodium sulfate, filtered and concentrated under reduced pressuré to

provide 5.84 g of desired compound (95%).

A aliquot (375 mg, 0.88 mmol) of the deprotected amine was purified by flash ‘
chromatography eluting with 5% methanol in dichloromethane. The fraction was concentrated
25 under reduced pressure and diluted in diethyl ether and dichloromethane. To this mixture was
added 1M HCI solution in diethyl ether (4 ml, ca. 3.5 equiv.). The resulting mixture was then
conceﬁtrated under reduced pressure. The white solids were triturated with diethyl ether and
concentrated under reduced pressure to yield 350 mg of Intermediate (8) as the hydrochloride

salt.

30

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



\l' Il oNOl R-~NH(8) JN NR | H The synthesis of Exanple 1, bel ow
Is typical. 5 Schenme 4. Reductive ami nation of Internediate 8 and

benzal dehwoeomsgi ve Exanple 1. O O)-"N/ I I \' N/ \ PNaB(I9YB, THE /
~L L/ NI HN (8 N HI \ Exanple 1 Exanple 1.4-f

| - (1- Benzyl - pi peridin-4- |idene) 1-qui ol i n- 8- yl -met hyl I']- NN-di i sopropyl -
benzam de. To a solution of amne (8) (451 ng, 1.05 nmmol, 1.0 equiv.) in
tetrahydrofuran (20 m) at room 10 tenperature was added benzal dehyde (129

i oot oSBme d Bt pbisafils Simiayimeladh b ve amppuniit I et gentisa:

solution. After stirring overnight, the reactloE mypure was diluted with

di chl oronet hane (10 m) and 2M aqueous sodi um ydr XI de solution (15 m).

The phases weregseparated and the .organic ph s he (15 m)
The former pquegus phase is back-extracted with 1 hr ee
tinmes (1 es N%I%Oéo}ngHEd o ‘ ¢
O
i
. H

The synthesis of Example 1, below is typical.

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

PN

Example 1

Example 1: 4-[1-(1-Benzyl-piperidin-4-vlidene)- 1 -quinolin-8-vl-methyl]-N, N-diisopropyl-

benzamide,

To a solution of amine (8) (451 mg, 1.05 mmol, 1.0 equiv.) in tetrahydrofuran (20 ml) at room
10 temperature was added benzaldehyde (129 pl, 1.27 mmol, 1.2 equiv.). After stirring for iO

minutes sodium triacetoxyborohydride (292 mg, 1.38 mmol, 1.3 equiv.) was added to the

solution. After stirring overnight, 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

15 dichloromethane three times (15 ml). The organic phases were combined, dried with sodium



WO 02/ 094811 PCT/ SE02/ 00947 13 sulfate, filtered and concentrated under
reduced pressure. The crude product was purified by flash chromatography
el uti ng vwoh26%4smet hanol in di chl oronet hane. The fracti onPeasSEon@eeent r at ed
under reduced pressure and diluted in diethyl ether and dichl oronet hane. To
this mxture was added 1M HC solutiol in diethyl ether (4 m, ca. 3.5
equiv.). The resulting 5 m xture mas then concentrated under reduced

t lid d t di ef hyl h
Concent r HLELE, AAER ha dpreahFb Sul et dHey Papi s irale Bt ?%W%P%ﬁ‘fedw 1H
T LS. DOy sty ot T s,
(s, 3H, dncthtratedrurdidr {fedincedpréssitdzand Ailuterin Mhethiyl 3thb5aﬁd@1cﬂtﬂronﬁthdﬂb To thi®5

(m 2H, NCH2Ar) ; 3.55 (br s, 1H NCH) ; 10 3.40 (m 2H, CH2) ; 3.20 (m
1H, mz)mixtgreows@éfle@w Idﬂzsolwmﬂz)l dietlzyl pthet (4 miz,rea N@HQT}W) Tie qulting 2H,

NCH2 | 62.95. H 7.08; N,

b 105 Cal XS Pt CorsaRAGIE SouHaDrossins. Bho b sgilsgiee Rirupleg iith

6.29% 1 ta;f

Exanpl esgﬁi 2 a‘lﬁlﬁﬁﬁd%&%&%{e W %ﬁgﬁﬁg%f%éﬁggd’é Wé%g)g%dggatu@/ 4O[I'abl e

1: Anal yiH ch&ﬁap nﬁ)or(4amvmxzuDMS®))f9 Oh@n PIHESenH) | msroltn; DH AEK[) #OR(szarre

NMR dat a (51400NHZ 44 Benz 400 @)@

8.65 pipeFs dnrls-T @@réimﬂz smrspzﬂmr-H)w (eb%HsAr-Iimmqﬂ) 7.72
| 54 H,

oo 0 Lok SR A8 2 il o R AR 8 AL i SR o,

ZH151<{ m) 3 26 (A HHH;) %z’rtﬁ(nﬁ M , L) N§U2/eﬁ12 2H, 8 NCRL) 2,734, MW CE,)3- 40 (M

2.41 (m, 2H, NCH,) ; 1.16 (m, 12H, CH)

Flemental analysié: Found C, 62.95; H, 7.08; N, 6.19. Calculateci for C35H39N3O x 2.9HC]
x 2.5H;0 C, 62.89; H, 7.07; N, 6.29%. |

15 4
Examples 2-12 were prepared analogously. Analytiéal data for Examples 1-12 ére in Table 1

below.



3.20 (m 1 H CH2) ; 3.03 (m 2H, CH2, NCH2) 2.72 (m 2H, NCH2) ; 2.41 (m

2H, NCH2) ; 1.16(m 12H, CH3) 2 N, N-Diisopropyl-4-[I- (400MH, DVBO) 9.15
(m 1H, AwoHp/094881 90 (1-pyridin-2-ylnmethyl- (m 1H Ar-HpCI/SE0B®4,
J=4.6Hz, 1H, Ar-H ; N/ piperidin-4-ylidene)-1- 8.17 (m 1 H Ar-H ;
7.87 (m 4H, Ar-H) ; quinolin-8-yl-nmethyl]- 7.65 (m 1H, Ar-H) ; 7.43 (m
3H, Ar-H) ; benzamde. 7.16 (d, J=7.4Hz, 2H, Ar-H) ; 44g (s, EHH IC\I:I?;)ZA”
. 3.55 3 . 3.33 14 (br s, , ;
2.73 (m(qréiﬁi %';1Qa@éz’r(%mﬁﬂm%éﬂﬁ)ezﬁesf%%%%mr s, (12H, CH3) 3 |
N, N-D||sopropyl 4- [1 (400M—|z DVMSO) 8.96 (m 1H, Ar-H) o 8.78
(1-pyri qrotmytmetp—{ B8 E 0ot 08—,
pi peri di liden®)-1-d qH 789 (br SNMRd%ﬁ(MOMHZ) 64 (m
qui nol i r-81y| - Fet by -3Hl,4- [C}t(llrﬁ;enzyF 30 ( 9.(46bF8B HMS @01/, 1, Ar-H) ; 8.65
benzari de. 17,115 [, J7. ‘%e -4Aliak) oy 4 41}6% )Hso' /I\ﬁgAlb 7552(;[
s, 2H, I‘.ICH) : 9 :
ce) : 470 (m , CHZ) quity ‘(%ﬁ“b%] CAH) e i s, 21 A gﬁ@%) 4
N, N- Di i §oprogyl -4-[1- 9. céWtﬁfHS@Prom Ar - (s, BHBADED { b4 &, JAHHZARHHr-H) | /
qui nol i §-8-yl{-1- (1- 8. 03 |(benzankdeAr-H) ; 7 765 (ngHAAn‘-H)G;M-H)(m,ZB,NCHZAr)
t hi ophed-2-ylimethyl - 7.30 (m 3H, Ar-H) ; |3 SBQbI(srTllHZNCHHE%JF@(m 2H, CHZ)
pi peridifjn-4-ylidene)- 7.10 (m 1H, Ar-H) ;34201%(@@? Q CH
met hyl ] - benzcm de. 3.50 (jm 3H, NCH, CH2) ; ‘\éiiz) "leF)’ 2,
IH C2) i 270 (m 2H NCH2) ; 2.36 (m 116(m o NCIHl )

2 AN N,N-Diisopropyl-4-[1- | (400MHz, DMSO) 9.15 (m, 1H, Ar-H) ; 8.90

| (1-pyridin-2-ylmethyl- | (m, 1H, Ar-H) ; 8.62 (d, J=4.6Hz, 1H, Ar-H) ;

N~ piperidin-4-ylidene)-1- | 8.17 (m, 1H, Ar-H) ; 7.87 (m, 4H, Ar-H) ;
quinolin-8-yl-methyl]- | 7.65 (m, 1H, Ar-H) ; 7.43 (m, 3H, Ar-H) ;
benzamide. 7.16 (d, J=7.4Hz, 2H, Ar-H) ; 4.43 (s, 2H,

NCH,AT) ; 3.55 (br s, 3H, NCH, CH,) ; 3.33
(m, 2H, CHy) ; 3.14 (br s, 1H, CHy) ; 2.73 (m,
2H, NCH,) ; 2.20 (m, 2H, NCH,) ; 1.11 (br
s, 12H, CHs) ’
3 AN '| N,N-Diisopropyl-4-[1- | (400MHz, DMSO) 8.96 (m, 1H, Ar-H) ; 8.78
: , (1-pyridin-4-ylmethyl- | (m, 2H, Ar-H) ; 8.50 (s, 1H, Ar-H) ; 7.98 (br
~N piperidin-4-ylidene)-1- | s, 1H, Ar-H) ; 7.89 (br s, 2H, Ar-H) ; 7.64 (m,
quinolin-8-yl-methyl}- | 3H, Ar-H) ; 7.30 (d, J=8.8Hz, 2H, Ar-H) ;
benzamide. 7.15 (d, J=7.4Hz, 2H, Ar-H) ; 4.44 (m, 2H,
' NCH,AT) ; 3.55 (br s, 2H, NCH) ; 3.41 (br s,
1H, CHy) ; 3.25 (br s, 1H, CHy) ; 3.04 (m, 2H,
CH,) ; 2.70 (m, 2H, NCH,) ; 2.40 (m, 2H,
o NCH,) ; 1.16 (brs, 12H, CHs)
4 = N,N-Diisopropyl-4-[1- | 9.00 (brs, 1H, Ar-H) ; 8.26 (br s, 1H, Ar-H) ;
: / quinolin-8-yl-1-(1- | 8.03 (m, 1H, Ar-H) ; 7.65 (m, 4H, Ar-H) ;

S thiophen-2-ylmethyl- | 7.30 (m, 3H, Ar-H) ; 7.16 (m, 2H, Ar-H) ;
piperidin-4-ylidene)- | 7.10 (m, 1H, Ar-H) ; 4.52 (m, 2H, NCH,Ar) ;
methyl]-benzamide. 3.50 (m 3H, NCH, CH,) ; 3.21 (m, 2H, CH,) ;

3.04 (brs, 1H, CH,) ; 2.70 (m, 2H, NCH,) ;
2.36 (m, 1H, NCHy) ; 1.98 (m, 1H, NCH,) ;
1.14 (brs, 12H, CH;)




1.14 (br s,
Anal yti cal

DVSO) ' .
qui nol i n-8-yl -
t hi ophen- 3-yl
pi peridin-4-y

WON2/Dv48sDpr opy| -
1-(1- 7.99 (br s,
7.28 (m 3H, Ar-H)S:

met hyl -

l'i dene) - 2H,

»)

1H, Ar-H

Ar-H) ; 4.30 (s,

12H, CH3) WO 02/094811 PCT/ SE02/ 00947
data for synthetic Exanples.

4-[1- 8.95 (s, 1H, Ar-H)

1 1c’aL‘é_t&§'or( %E_

; 7.71 (m 5H, Ar-H) ;
7.15 (dd, J=4.6, 8. 3Hz,
2H, NCH2Ar) ; 3.54 (br s,

. 3.22 (m 1H CH2) ; 2.

(m 2H, e ——p— ] > . .
NCH2) ; (m 1Bh ‘ord) | 6 NNNBME opr opyll - 4- [NMRedge ($Q0MEE DISQY) -
(br s, O qui Q@an&‘p}‘fylﬂf([l &, @51(3 (1r, A§~H)1k*53 ﬁ{rs"DH Ar )81
o per R Ay St !
met hyl ] 2H, hnetéyq)sa (b8 & Ié#ﬂﬁib%ﬁ,( I746(84H3,
cH2) : §. H CH2) plpemdgs‘l(yhlﬂeneéﬂ @Q)APH)% B8 (s¢ DL, IQGHZANU&% bre.
(m 1H | NCHA) ; 1.97 (m)| ethyl]-beia@jnide. 1. JRH NCH) 2544 (KHS), CTY; 322(m 1H,
NN-Di i sqpropyl -4-[1- 8.98 (s, 1H Ar-H) ; |& 16y .r26[g1)(m,2H
quinolif-8-yll-1-(1- 8.01|(br s, 1H Ar-H) )193(qu
furan-24yl netthyl - 7.70 (m 3H Ar-H) ; 7.3 2

pi peridiln-4-ylidene)- 7.16 (m 2H, Ar-H) ; ’gfll)l—l) ; 6.53
methyl | dhenzanide (s, 1H Ar-H) ; 4 31 ( ;

NCH, CH}) 6 T (BFW)D];lsopropyl 4- [1- 8.99 (s, 1H, Ar-H) ; 8.59 (brs, 1H, Ar-H) ;

3 2H,
0

quinolin-8-yi-1-(1-
furan-3-ylmethyl-
piperidin-4-ylidene)-
methyl]-benzamide.

8.01 (brs, 1H, Ar-H) ; 7.81 (s, 1H, Ar-H) ;
7.71 (m, 4H, Ar-H) ; 7.32 (m, 2H, Ar-H) ;
7.15 (m, 2H, Ar-H) ; 6.70 (s, 1H, Ar-H) ; 4.15
(s, 2H, NCH,AT) ; 3.56'(br s, 2H, NCH) ; 3.43
(m, 1H, CHy) ; 3.25 (m, 1H, CHy) ; 2.98 (m,

| 2H, CHy) ; 2.68 (m, 2H, NCH,) ; 2.38 (m, 1H,

NCH,) ; 1.97 (m, 1H, NCH,) ; 1.19 (m, 12H,
CH,)

N,N-Diisopropyl-4-[1-
quinolin-8~yl-1-(1-
furan-2-ylmethyl-
piperidin-4-ylidene)-
methyl]-benzamide.

8.98 (s, 1H, Ar-H) ; 8.51 (brs, 1H, Ar-H) ;
8.01 (brs, 1H, Ar-H) ; 7.78 (s, 1H, Ar-H) ;
7.70 (m, 3H, Ar-H) ; 7.32 (m, 2H, Ar-H) ;
7.16 (m, 2H, Ar-H) ; 6.69 (s, 1H, Ar-H) ; 6.53
(s, 1H, Ar-H) ; 4.31 (s, 2H, NCH,A1) ; 3.55
(m, 3H, NCH, CH,) ; 3.22 (m, 2H, CH,) ;
3.00 (m, 1H, CH,) ; 2.68 (m, 2H, NCH,) ;

| 2.38 (m, 1H, NCH,) ; 1.95 (m, 1H, NCH,) ;

1.16 (m, 12H, CHs)

N,N-Diisopropyl-4-{1-
[1-(4-methoxy-
benzyl)-piperidin-4-
ylidene]-1~quinolin-8-
yl-methyl }-benzamide.

(400MHz, DMSO) 9.09 (m, 1H, Ar-H) ; 8.76
(m, 1H, Ar-H) ; 8.10 (br s, 1H, Ar-H) ; 7.77
(m, 3H, Ar-H) ; 7.47 (m, 2H, Ar-H) ; 7.36 (m,
2H, Ar-H) ; 7.16 (m, 2H, Ar-H) ; 6.93 (d,
J=8.4Hz, 2H, Ar-H) ; 4.18 (s, 2H, NCHAr) ;
3.71 (s, 3H, OMe) ; 3.53 (brs, 2H, NCH) ;
3.40 (m, 1H, CH,) ; 3.20 (brs, 1H, CHy) ;
3.11 (m, 2H, CH,) ; 2.70 (m, 2H, NCH,) ;
2.40 (m, 1H, NCH,) ; 1.95 (m, 1H, NCH,) ;
1.18 (brs, 12H, CHs;)

15 Table 1 (continued):
Ex. # R~ Nane NMR data (400VHz,
8.53 (Pb?tT/SEpz/dﬂ9I47 Ar-H ;

97



3.00 (m 1H, CH2) ; 2.68 (m 2H, NCH2) ; 2.38 (m 1H, NCH2) ; 1.95 (m 1H,
NCH2) ; 1.16 (m 12H, CH3) S N,N-Dii sopropyl-4-{ 1- (400MHz, DwVsO 9.09
(m 1H, Awvoldp/o94881 76 [ 1-(4-nethoxy- (m 1H, Ar-H) ; 8. 1®@CiSE0®0094H, Ar-H)
; 7.77 benzyl)-piperidin-4- (m 3H Ar-H) ; 7.47 (m 2H Ar-H) ; 7.36 (m
ylidene]-1-quinolin-8- 2H, Ar-H) ; 7.166(m 2H Ar-H) ; 6.93 (d,
yl -nmet hyl } - benzam de. J=8.4Hz, 2H, Ar-H) ; 4.18 (s, 2H NCH2Ar) ; 3.71 (s,
pCH CH2) ; 3.20 (br s, 1H,
:élj’z) O-VE) abé Sé‘ﬁbr élyﬂ%glﬁh,qusygt&gﬂnggmq S. o Zm (g 1J:L( NCER2) 1. 95

(m~ 1H, [Ner#) - 1RI8 (br| s, 12MangHB) WO |02/ 0948 NMROTHSEIERNIGHAT -

Tabl e 1 J( contli ued Anally gy e
VR dat 4 (2. 4O NN JVAPBS.}%@E??& T‘“TZ [ (% W %%ﬁ §'\H1H,
Ax- H) qui nol i g?)l- - i IS T—'iHAr-H)
. S thilazol -{2- yIHethy! - ﬁh%o errmﬂlylAr- 1)790(170,215 bH)s77 s, AH, AgrH) ;
pi peri dijn-4-yl i dene)- 7. 3431pcmd11$-4 yRidenedy - Hi)7.34 (Bt slBH(dy-H)l,-BlSﬁlGdtzJ*SZH,z, 2H
net hyl ] -Joenzgni de. Ar-H) |iméhy2-bémpan2dt. NOHZAL)); 4;723(rr55H(1bCH&r) 325H (bNCH)
3.20 (m| 4H, |CH2) ; 2.70|(m 2H,  NOH2) ; |24 C(Pg glgﬁ]
Hit v e

H NCH{) ; 1.16 (br s, 12H CH3) 10 N 4-{
shol 16 bra, Y2, 3)5|—| Ar-H)

;Z;f

DVBO 9402 (RBr s, 1H, Ax-{H) ; 2-ylnethyl)
; 8.05 (jbr s,! 1H, Ar-H) ;| HN 4-ylidene]-1-
7.35 (brfs, _2H, Ar-H)

.

10 YN 4-{1-[1-(1H-Imidazol- | (400MHz, DMSO) 9.02 (br's, 1H, Ar-H) ;
\/> 2-ylmethyl)-piperidin- | 8.63 (brs, 1H, Ar-H) ; 8.05 (br s, 1H, Ar-H) ;

HN 4-ylidene]-1-quinolin- | 7.71 (m, 5H, Ar-H) ; 7.35 (brs, 2H, Ar-H) ;

| 8-yl-methyl}-N, N- 7.15 (d, J=8.3Hz, 2H, Ar-H) ; 4.54 (s, 2H,
diisopropylbenzamide. | NCH,Ar) ; 3.54 (brs, 2H, NCH) ; 3.24 (m,

4H, CHy) ; 2.70 (m, 2H, NCH,) ; 2.14 (m,

2H, NCH,) ; 1.24 (br s, 12H, CH3)
1 N,N-Diisopropyl-4-{1- | (400MHz, DMSO) 8.97 (brs, 1H, Ar-H) ;

: [1-(4-bromo-benzyl)- | 8.56 (m, 1H, Ar-H) ; 8.00 (brs, 1H, Ar-H) ;
piperidin-4-ylidene]-1- | 7.60 (m, 5H, Ar-H) ; 7.49 (m, 2H, Ar-H) ;
quinolin-8-yl-methyl}- | 7.30 (m, 2H, Ar-H) ; 7.15 (m, 2H, Ar-H) ;

Br | penzamide. 4.27 (s, 2H, NCH,AT) ; 3.55 (br s, 2H, NCH) ;

| 3.40 (m, 2H, CH,) ; 3.21(brs, 1H, CHy) ; 2.95

(m, 2H, CH,, NCH,) ; 2.70 (m, 2H, NCH,) ;
2.36 (m, 1H, NCH,) ; 1.11 (brs, 12H, CH,)

N,N-Diisopropyl-4-[1-

H
12 . N quinolin-8-yl-1-(1-
\ / pyrrol-2-ylmethyl-
piperidin-4-ylidene)-
methyl]-benzamide.

Pharmaceutical compositions

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

joints.

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



.8-yl-methyl}-NN 7.15 (d, J=8.3Hz, 2H, Ar-H) ; 4.54 (s, 2H,

di i sopropyl benzam de. NCH2Ar) ; 3.54 (br s, 2H, NCH) ; 3.24 (m 4H, CH2) ;
2.70 (m wb02/m0d2) ; 2.14 (m 2H, NCH2) ; 1.24 (br s, 12IBCTGHE8)/00247

NN- Di i sopropyl -4-{I- (400MHz, DVsO) 8.97 (br s, 1H, Ar-H) ;

[ 1- (4- brono-benzyl)- 8.56 (m 1H, Ar-HL7; 8.00 (br s, 1H, Ar-H) ;

pi peridin-4-yli-dene]-1- 7.60 (m 5H, Ar-H) ; 7.49 (m 2H, Ar-H) ; [/ Br
quinalin-8-yl-nethyl}- 7.30 (m 2H, Ar-H) ; 7.15 (m 2H, Ar-H ;

benzam de. 4.27 (s, 2H, NCH2Ar) ; 3.55 (br s, 2H, NCH) ; 3.40 (m 2H, CH2)

2. 36 (m TCCRGST opepg et iRk eyl P Hiecaid o048

qui nol i nw&ight of the batignt ah@ bthdr fctoes hotmallpicpayidededbytthelattehedify physician, when

met hyl ] -benzam de. Pharmaceutical conpositions The novel conpounds

accor di ngetegnining the eiendual reamen ard despedlsveldwiths mostrapgrapriatel fyr a particular

I ntramuscul. arly, subcutaneously, topically, intranasally,

i nt raf)erp?% ally, intrathoracially, intravenously, epidurally,
intrathecally, intracerebroventricularly and by injection into the joints.
A preferred route of admnistration is orally, intravenously or

i nt r anus &ut prebyringhafiRdd38d&il tompddi GRG0 e conbdundeoftdbis dgeenvion, lindgpend on
the route, of admnistration, the severity of the disease, age and weight
of the phbEweeHicallniqeaptablgcapiess srarheeithyr sobidor HaviddSelid fora nagnagsiivnng

physi ci an en et Lni.ng_ the indi.vidual,regiqen _and dosage |evel as the
oSt app}ngg)l\lrlglé é)togvdfg%r t%éﬂﬁag{sg%rall%% granules, capsules, c%cﬂe":ts, and supposﬁ‘&es.
10
~ A solid carrier can be one or more substances which may also act as diluents, flavoring agents,

solubilizers, lubricants, suspending agents, binders, or tablet disintegrating agents; it can also

" be an encapsulating material.

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

desired.

20  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.

25 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 not limited to, pharmaceutically acceptable salts. Examples of
30  pharmaceutically acceptable salts within the scope of the present invention include: acetate,

benzenesulfonate, benzoate, bicarbonate, bitartrate, bromide, calcium acetate, camsylate,



5 patient. For preparing pharmaceutical conpositions fromthe conpounds of
this invention, inert, pharmaceutically acceptable carriers can be either
solid or Wogoioghs1Sol i d form preparati ons include powdersPCrsBEhB0®47

di spersi bl e granul es, capsules, cachets, and suppositories. 10 A solid
carrier can be one or nore substances ¥hich may al so act as dil uents,
flavoring agents, solubilizers, lubricants, suspending agents, binders, or
tablet disjintegrating agents; it_can also be an encapsulating nmaterial. 15
I n powdef8bongtre CRIGFFT: Gate dglyﬂqfféfoyldai cGhic) SQisy i G B 136 TADRERY L1 o

Wi th thefi L vi ded ctiv .JL.ye conponent
is m xeogl\{}\,i& a{%ﬁit%(,é&cg ggtgi %Pﬁhhtgl{/ef ﬁlggéigggﬁg%& é%%}él%g(%rglt&lﬁtﬁgﬁ%?%%%%%es in

sui t abl enyRirEROMideQ Bpdratilos @ RaEbLfhabRthbite, S&tBReaRNEctEieZRctobRableShaladd) For
prepari ng suppository conmpositions, a |lownelting wax such as a m xture of
fatty achdleatg] ymeetdatesnapiite; peteyltromids; meshylnitrate, methyleulfztadnedage, act i ve

[ dient is di, dth by, f | e, lrring. Th | t
hortogen AR RIS IS, Panea InHEl PRHPUoBHRIRFRIS SPbetbaiol o and al | owed
t I Ldify. [ I j [ t

R O o R e

t r agacangtampred Mhaﬁﬁ&deuﬂi&ﬂ?Mﬁ@@bﬂdﬁle%@]’t@@ﬁhﬁ&hé’lydopé of theleent ivér@annel ti ng
wax, cocoa butter, and the like. Salts include, but are not limted to,

phar nacedgtiudel hydraiodisie: pe¢tdoratel and teExBngrbberatsf Plromepiticelbeunacespitabje salts
accept abl e | t Lthin t scope of th rese i pvention inpcl ude:
o SRR bbb e e BTG R0ty e o alos P el PatBS. BiGinsde,

cal cjum geeliphgy camsyl ate, WO 02/094811 PCT/ SE02/ 00947 18 carbonate,
chloride,"citrate, dihydrochloride, edetate, edisylate, estolate, esylate,
fumarate, glucaptate, gluconate, glutamate, glycollylarsanilate,

hexyl resorci nate, hydrabam ne, hydrobrom de ¥droch| oride,

: h .
ydr oxy : : : , , ate,
hydr oxy rgfrrisg aharmdceaionlly Acpentablealtners the hydrepbileridses culfigs apdbitariraiee
mandel at . {RES R e A DL pa IEHINY Plebdft®: methylsulfate, nucate,

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

Similarly, cachets are included.

~ 20 Tablets, powders, cachets, and capsules can be used as solid dosage forms suitable for oral
administration.
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 adnﬁnistration. Liquid compositions can also be

25 formulated in solution in aqueous polyethylene glycol solution.

Aqueous solutions for oral administration can be prepared by dissolving the active component
in water and adding suitable colorants, flavoring agents, stabilizers, and thickening agents as
desired. Aqueous suspensions for oral use can be made by dispersing the finely divided active

30  component in water together with a viscous material such as natural synthetic gums, resins,



5 napsylate, nitrate, panobate (enbonate), pantothenate,

phosphat e/ di phosphat e, polygal acturonate, salicylate, stearate,

subacet atwp ueminate, sulfate, tannate, tartrate, teocl aP€T/SEExeImw! es of
pharmaceutically unacceptable salts within the scope of the present

i nvention include: hydroiodide, perchi%rate, and tetrafl uoroborate.

Phar maceutically unacceptable salts could be of use because of their

advant ageous .p i cal and/or chem cal operties, such,as 10 crystallinity.
B of or r oA ARG roli oibotunr b Blaph ohd PR PR rsiP R o ™ Y
sul f at es ,gnd,LLtant 86 e hydrochloride and sulfate salts are
particuIggﬁgmp%e?%rﬁgﬁ.ﬁfgn$ﬂé term conposition is-intended to include the
fornmul ati on of the active conponent with encapsulating material as a

carrier providing a capsule in which the active conponent (with or wthout
ot her cafréfeiebly the pkarmaesiiigaldcoppositiony wsile pniidpsage ifernt. fusnchfoms dlei at i on
withit. Sim.arly, .cachets .are included. 20 Tablets,.powlers, cachets,
and cdps SPEROTNT BaviERHIT Sufife fuifEtpebienan CatiuR bt gy

adm ni st r.gt.i P W il ' |yt i ons,
and enul § ?%gggbn%?e}gﬁng %@gﬁgg@ﬁ%mgét ée‘?ﬂ% ? %é;ﬁrgl%ga%ﬁlilg%lﬁg%lgﬁt% e|’%ns t he
active cadipmngsntitys dehaprbaatien, &8 ecammpiecapaeketed tabldts, Gapstilas) sdaoatdensna
suitable for parenteral admnistration. Liquid conpositions can also be 25
f or mul at &épls oF asenqidasohhs wibderesriHrpery alshPe arapyils; cathes or trbic Hselhguésan
solutiong _f.or oral. adm ni strati can_he ared by dissolving the active
corrponent%e ﬂ?enap\%(fpélra%al}lu&n%zfg ?ﬁlal é}{}]l%sglgﬁ% ag%? g‘?r?%‘ﬁt s, flavoring agents,
stabi ;i zers, and thi ckening agents as desired. Aqueous suspensions for
oral use can be nade by dispersing the finely divided active 30 conponent
in wat er BIOGOHEALEYALFAFIOMNUs mat erial such as natural synthetic guns,
resins, 02/094811 PCT/ SE02/ 00947 19 nethyl cellul ose, sodium

car boxyngﬁ%@—’g@ﬁul ose, and other suspendi ng agents known to the
pharnaceQEh% tude@f Mul ation art. Preferably the. pharnaceutical conpositions
is inunft age form In such form the 5 conposition is divided into
unit doses containing appropriate quantities of the active

15 A. Human 2938 cells expressing cloned human W, §, and ¥ receptors and neomyéin resistance
were grown in suspension at 37°C and 5% CO, in shaker flasks containing calcium-free
DMEM10% FBS, 5% BCS, 0.1% Pluronic F-68, and 600 pg/ml geneticin.

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

20 in ice-bolci lysis buffer (50mM Tris, pH 7.0, 2.5mM EDTA, with phenylmethylsulfonyl
fluoride added just prior use to 0.5MmM from a 0.5M stock in DMSO:ethanol).



conponent. The unit dosage form can be a packaged preparation, the package
containing discrete quantities of the preparations, for exanple, packeted
tabl ets, wopgdssy and powders in vials or anpoul es. ThePoRiSEoX@®daye form
can al so be a capsule, cachet, or tablet itself, or it can be the
appropriate nunber of any of these pac%%lged forms. 10 BI OLOG CAL EVALUATI ON
In vitro nodel Cell culture 15 A Human 293S cells expressing cl oned human
, b, andpeigss rma§atfbtﬁd neonyci n resi stance were grown in suspension at

37C and 5% OoF Tmoshaker flasks cont ai ni ng calciumfree DVEMLO% FBS, 5%

BCS, 0. 1% PCenowtre peHéidd apdiets®en@ddih lﬁ@dlﬁiffe@(mmMTNﬁgﬁﬁ7@Q SV@M EDBANS
were weighed and rinsed in ice-cold PBS (containing 2.5mM EDTA, ~pH 7. 4)
The br ai WithiVISF hdded gestprietitowisetto 8. 1ppMyfrero G bM &téclsmtham@sm):ubntem isec
(rat) i ce-co s .buf fer Tris, 70 2.5mM EDTA, th
bhenyl oty P R POPERHFedev Shapey R (orpi 6t Thee bRegon RSP 80

st ock, |n )T £ Q0947

St ock | DS PITATRL L cIR DR BRI BT SRR 00 A0l REBEBB o
Tris, pHsp7unQa.s befdpe. Mide EieAnatarths HonPb spiglsl @edrd dosibinéd Aid sptn HEA5,000 Hmhx )M
froma 0.1 Mstock in ethanol), incubated on ice for 15 mn, then

hormogeni ﬁ@@o\m@lhﬂaﬁ pbletstwesn résuspeded mccoldies buffpdAe v TaiséClspld 7. Qand 000g 5

(o por et e TR e el O R B A SR b S by e r £
combi nedgaRckeshy O?tAI‘f'r%OQsO g@?blgp{?%ﬁr 1eRO td%é]we%ozgﬁllﬁ %c%ﬁi&ol and .

resuspended i n coI d Tris buff Tri s/ pH 7 spun agai n.
The fig naktopadlalte’tO@Cmmﬂbusee@hspmmdomdenmmm dimér&mnec( bpd mofEdilowr). 32 M
sucrose, pH 7.0) guot s (1 m ) in polypropylene tubes were frozen in dry
i cel et haﬁ%ﬁﬁY&’HHSQ@u@tW@Wlé‘ﬂl atg0C until use. The protein concentrations
were determned by a nodified Lowy assay with sodi um dodecyl sulfate.

Binding assays

Membrang:s were thawed at k37°C, cooled on ice, passed 3 times through a 25-gauge needle,

15 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 aprotinin, 10 uM bestatin, 10 uM diprotin A, no DTT). Aliquots of
100 pl were added to iced 12x75 mm polypropylene tubes containing 100 pl of the
appropriate radioligand and 100 pl of test compound at various concentrations. Total (TB)

'20 and nonspecific (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 fapidly vacuum-filtered and washed with about 12 ml/tube iced
wash buffer (50 mM Tris, pH 7.0, 3 mM MgCl,) through GF/B filters (Whatman) presoaked
for at least 2h in 0.1% polyethyleneimine. The radioactivity (dpm) retained on the filters was

25 measured with a beta counter after soaking the filters for at least 12h in minivials containing
6-7 ml scintillation fluid. If the assay is set up in 96-place deep well plates, the filtration is
over 96-place PEI-soaked unifilters, which were washed with 3 x 1 ml wash buffer, and dried
in an oveﬁ at 55°C for 2h. The filter plates were counted in a TopCount (Packard) after adding
50 ul MS-20 scintillation fluid/well.

30



Bi ndi ng assays Menbranes were thawed at 37C, cooled on ice, passed 3 tines
t hrough a 25-gauge needle, 15 and diluted into binding buffer (50 MM Tris,
3 mM MgCwep o/osagi BSA (Sigma A-7888), pH 7.4, which wa®Cstsensahsnr 4C
after filtration through a 0.22 in filter, and to which had been freshly
added 5 g/m aprotinin, 10 gM bestatinZl 10 Mdiprotin A no DIT). Aliquots
of 100 1 were-added to iced 12x75 mm pol ypropyl ene tubes containing 100 1
of the opﬁogrli ate radioligand and 100 | of test conpound at various ,
concent ri{ECHRRAl ABSEYS T (TR) 20 and nonspecific (NS) binding were deter ni ned

in the abseglrr‘ee res f I r R - Jer e
vortexed an |?fl1 u zg'% ggﬁggggl% P %&O%q% ‘ﬁﬁ%&fﬁ&%ﬁ@%xﬁ @ﬁ]@b‘?@ﬁ ents
are rapitib Youaoubds fdckiter esnpled Asaehadthy BiRdiab WM GER teld-bthdnd ECFhickedb
buffer (50 MM Tris, pH 7.0, 3 nM MyCQ ,) through G-/ B filters (Whatman)
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scintil g (ol ' : i 352l s,
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Wi th 3 xXTHe BCsoreusch EQuf fabiies cfndntbousdh arerdetdinmiednfréth dd&rédsponsdhourddie Rlightt er
plates were counted in a TopCount (Packard) after adding 50 gl Ms-20
sci nti | | Biftsonf teudage wesppnse3mrvathy $reodel @ 1antdponissrazigiolsare pRiforedhts vayifal

Assays ‘The agonist. activity of, th ounds is nmeasured by determ ning the
degr ee ttga\/ﬂ%%@ﬁ{aﬁthtyé%%@%ﬁgém%&%? TeeBBFex activates the binding of
GIP {,0 G proteins to which the receptors are coupled. In the GIP binding

assay, %&#%@&&&b@ﬁﬂ@ﬂfd wi th test compounds 5. and nenbranes from

HEK- 293 ng the cloned human opioid receptors or from

honogeni_sed r.at and nouse brain. nists_stinulate GIP[y] 35S binding in
t hese NEE?%E’&?'}B?@“ Aiees s dhaxved aE%A&& P%ﬂsﬁ‘ié tigges thyRpefum - 2akes entesndi ned from

o o oo RAARGAMIKES in Fehtpy Shg (A mhBARS 0 RATRALAS, 100G RYCL Pe del ta

ant agoni st- naltrindole are p 0 ver
mM EDTA, 5 mM MgCl,, pH 7.4, Add fresh: 1 mM DTT, 0.1% BSA ). 120uM GDP final is

15 added membranes dilutions. The EC50 and Emax of compounds are evaluated from 10-point
dose-response curves done in 300pl with the appropriate amount of membrane protein
(20pg/well) and 100000-130000 dpm of GTPY’’S per well (0.11 -0.14nM). The basal and

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

20  Data analysis
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 ICsq and Hill coefficient
(np) for ligands in displacing speciﬁcally bound radioligand were calculafed from logit plots
or curve fitting programs such as Ligand, GraphPad Prism, SigmaPlot, or ReceptorFit. Values
25 of K were calculated from the Cheng-Prussoff equation. Mean =+ S.E.M. values of ICs0, K

and ngy 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.



that agonist activity is mediated through delta receptors. 10 Procedure for
rat brain GIP Rat brain nenbranes are thawed at 37C, passed 3 tines through
a 25-gaugwobkionsiend needle and diluted in the GIPyS bi naCAgE(B@9®M Hepes,
20 M NaCH, 100 MM NaCl, 1 nMEDTA 5 mM MyCl2i pH 7.4, Add fresh: 1 nM
DIT, 0.1% BSA). 120M GDP final is 15 a®¥ded nenbranes dilutions. The EC50
and Emax of corrpounds are evaluated from 10-point dose-response curves
done in ropriate amount of menbrane protein (20g/well)
and 1000 %iném%‘g‘ a%E£GW358 per well (0.11 -0.14nM. The basal and
maxi mal stinul ated bi ndi ng are det erm ned in absence and presence of 3M
SNC‘ 80 & ERiLd. d.lld.l D[JCL.i FI CUI1 I B Vway CUdl ! ‘%§A3§ IB' NS,
and the Eﬁ i n t he p?g%g&fclgeof vari pus te%l‘% ng}ﬁolﬁgounds ms@%sed as )
Ial 11 A |r‘|:n f\n ceaodffa #G

per Cent ge Ul hGr‘l"’ an Vub \v} |d| \VA WA 3 By I | A2 01" q 1 ¥
| i gands [r IsC:é adi r"E cat o ¢ adi g g -\pe-r—ggféa-l—dul-ég&—u—om

| ogit pl|of.S Ui\ g1 ags.gegh | asgt nd, ?%h Pad I
Si gmaPl ot?l, e5§e pt%rgl t(§ \P?_Efe)és) 25 'o§ %%B' werge’}_lclza cyl (th e frdmﬁ?el%m
Cheng- Pr uasioff eqyation. Mean S.E[M valueg of 1C50,f Ki and|{nH were
reported for Tigands tested 1Tn at T'east three dispracenent cUrVes.
Bi ol ogi cal activity of the compounds of the present invention is indicated
in Table_ 2. WD_02/094811 PCT/ SE02/ 00947 22 Table 2: Biological data. Ex.
HDELTA RATEBRARRFVESISE-HISRIGIS: (n\) (nM (DM 1 C50 EC50 %EMax EC50 %EMBAX
EC50 %&EMax 1- 0. 78 5 0.53- 11 96 96-102 4.68-65.4 97-144 7.09-88.4 100-151
11 Receptor Saturation Experinments 5

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

I

with the appropriate radioligands at concentrations ranging from 0.2 to 5 times the estimated
Kg (up to 10 times if amounts of radioligand required are feasible). The specific radioligand
binding was expressed as pmole/mg membrane protein. Values of Kgand Byyay from

10 individual experirhents were obtained from nonlinear fits of specifically bound (B) vs. nM

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

Determination Of Mechano-Allodynia Using Von FreLTesting

Testing was performed between 08:00 and 16:00h using the method described by Chaplan et

15 al. (1994). Rats were placed in Plexiglas cages on top of a wire mesh bottom which allowed
access to the paw, and were left to habituate for 10-15 min. The area tested was the mid-
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, Ill, USA). The von Frey hair was applied from

20  underneath the mesh floor perpendicular to the plantar surface with sufficient force to cause a
slight buckling against the paw, and held for approximately 6-8 seconds. A positive response
was noted if the paw was sharply withdrawn. Flinching immediately upon removal of the hair
was also considered a positive response. Ambulation was considered an ambiguous response,
and in such cases the stimulus was repeated. |

25

Testing Protocol




Radi ol i gand Kg val ues were determ ned by perform ng the binding assays on
cell menbranes wth the appropriate radioligands at concentrations rangi ng
from 0.2 wo 02/0¢48mes the estimated Kg (up to 10 tines if RCOGEIZ00E7

radi ol i gand required are feasible). The specific radioligand binding was
expressed as pnol e/ ng menbrane protein?3 Val ues of K5 and Bmax fromio

i ndi vi dual experinments were obtained fromnonlinear fits of specifically

bound (B).VS.... ee (F) radialigand from i.ndjVi |, accordingtaq
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by Chaplan et 15 al. (1994). Rats were placed in Plexiglas cages on top of
a wre neshstded eithle 2.04 @l Hadywidthe aciddls ©f the seties. pStmulamdrevdmayd pesented in
habi tuate for 10-15 mn. The area tested was the md- plantar |eft hind
paw, avofdCRYCHRE Wawswidha aspending et dgssendingrnin fiewibisgiece (fue Rey Withdraveal
series o A ev. hairs wth logarithm.,cally increnental stiffness
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perpendi cular to the plantar surface with sufficient force to cause a -

sl i.ght boekiodngqagaitnstspdnkes jpahe iramddiatel deihivy offipridfh tatskold, Gnd cowtingdd. A
positive _response s noted if the paw was sharply w thdrawn. Flinching

i medi at 155° Eﬁswow\évﬁaﬁgﬁn °p Hae Figt rcga%sm&@f’@nﬁf‘oH%Q“Hé@eﬂgathﬁdléiefli‘q}‘é was
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cases thgrgg&? ('lrrr% usﬂp\/\/géﬁgepef é%glg)gd&?%g ﬁ@%@%?%t-%% g? %%ﬁiw}log%giglgf 54
PCT/ S0 2 {28417 sen&BvitiCorali MnSxinvell§ Aeahee) wereosiconaslatisighedaYhe rdsatinghe
FCA-treated group. The 50% w thdrawal threshold was determ ned using the
up- down hafteapPfafositiveomnd pegaiyve rEeponpasgwandabudated usiggviihe conkentmnoX ¢ hai r,
in the mddle of the series, Stinuli were.al S presented i .
consecut FUBeER: GAerRBieReband o o0 Hhbeduil HEeRhRo PR Hablhed wine g an
W t hdr awg)Ri14 esponse to the initially selected hair, a stronger stinulus
was presented; in the event of paw withdr)?f+ é t he next weaker stinul us
was chosen. Optimal threshob@Peeetheshelt oot \Qg)r/hos)oo

15
where Xf = value of the last von Frey hair used (log units); k = tabular value (from Chaplan et
al. (1994)) for the pattern of positive / negative responses; and d = mean difference between

stimuli (log units). Here 6 = 0.224.

20  Von Frey thresholds were converted to pércent of maximum possible effect (% MPE),

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

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

%MPE =

25 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 the

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

30 . Writhing Test



nmet hod requires 6 responses in the imediate vicinity of the 50% threshol d,
and counting of these"6 responses began when the first change in response
occurred,we.09094sme t hreshold was first crossed. |n casesPamsSEe2/edMEshol ds
fell outside the range of stimuli, values of 15.14 io (nornal sensitivity)
or 0.41 (maximally allodynic) were respéctively assigned. The resulting
pattern of positive and negative responses vvals tabgl aLed5lcj)os/i‘ ng Lge I
convent i X = j wal,; 0 = wthdra .and.the o Wit hdr ana

b esnol Aeetigici S i BB cqbgortnt REER Ao S5 LM enclChey WERREE 1
/' 10, 000Thdde win&hén osfterd et b&dyPth attp?icmap%hm\fmvfeh%lg@gié mt&g@gre(ddﬁﬁni%tefd,sﬁ k
= tabular value (from Chaplan’et al. (1994)) for the pattern of positive /
negat i vethigdgponbabmowmbnSisiessefeaguentlyf ayserved ahé theeteng sedd¢dtetidsia fdt@gialigodds) .
Here S = 0.224. 20 Von Frey thresholds were converted to percent of maxinum
possiblec%¥¥ % (% MPE), according to Chaplan et al. 1994. The fol | owi ng
equatjon was used to conpute % MPE: Drug treated threshold (g) - allodynia
t hr eshol d (g) X 100 %wPE _ Control threshold (g) - allodynia threshold (g)
25 Admi njasdongdiéte An@fypl@bvrieking taNaE s Bahstaaned 8’1_11%! Rihek HRKolISWRGHARGRUSLY
intraperitoneally, intravenously or orally) with a test substance prior to
von Fr eypressiti thg aniptad istriotrn inevewent; thd diowérdtaclatsi mfghtﬂx;] ddpesssed; clr]me;:)pimm‘.dij a&;pgcgt he
von Fre st varied dependjng. upon the nature of the test conpound.

Wi t hi néoﬁé@% PR 96449 SSEeR) eeroRornds af the SrgsentiRytign demBRste

abdomi nal; 4 0 adm ni st.e j. ot rict C | Yo in mce. These
w | | the%]lgg%a %ﬁgﬂ%h&%ﬁ OE%‘@“ ?%%538 {)yp?(%g% dﬁgantciog?l .Olf{]i\ﬁlerbﬁﬁglﬁgfqg'esi c drugs are
adm nj stered, this described novenent is |ess frequently observed and the
drug selected as a potential good candidate. '

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

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

mixed (vortex) and ready for injection.
15 A

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

according to standard procedures.

(i) Solutions administration .

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

25
The AcOH is administered intraperitoneally (1p) in two sites at 10 ml/kg (considering the

average mice body Weight) immediately prior to testing.

(1ii) Testing
30 The animal (mouse) is observed for a period of 20 minutes and the number of occasions

(Writhing reflex) noted and compiled at the end of the experiment. Mice are kept in individual



5 A conplete and typical Withing reflex is considered only when the
follow ng el enments are present: the animal is not in novenent; the | ower
back is swDghwd4gidepr essed; the plantar aspect of both paag/SEs2/aioser vabl e.
In this assay, conpounds of the present invention denonstrate significant
inhibition of withing responses' after2dbral dosing of 1-100nol/kg. 10 (i)
Sol utions preparation Acetic acid (AcCH) 120 L of Acetic Acid is added to

19.88 m.of distilled rde tain a fi voI of 20 m
wih atishar SBneteet Pilibfag peeSas Al offhaRear Bl pusePied T o e

(vor t ex) ti@Bdodeb@¥rof Sd thidk 868ds¥pdrd Compound (drug): Each conmpound is
prepared and di ssolved 1n the nost suitable vehicle according to standard
procedures. (ii) Solutions admnistration 20 The conpound (drug) is
adm ni stered orally, intraperitoneally subcut aneousl y Ss c.) or
intr avenEQrsth9 apyiety apyl apxietydike indigatiansness lawhﬂgbcqﬁees@bbﬁshfgen pecgellpospjiter
melght) 408 %Q or ﬂi tmnutes (according to the class of conmpound and its
characte? g?? %5I% C6tto testing. When the conpound is delivered
centrally: Intraventricularly (i.c.v.) or intrathecally (i.t.) a volune of
5 pL is admnistered. 25 The AcOH is admnistered intraperitoneally (i.p.)
in two sFerahe fitncliOnalighdtrpirtesting idiberden gnditetionpeficageanbe estb)bid;yled’lvﬁi @hhésay

i mredi ately prjor to testing. (iii) Testlng 30 The ani mal (nouse)

obser veddssEibe BieCowinha R Vaes akiip dyradricandovmal of Fhysplogy - @éﬁ%mmﬁgnal@w@hu ng

it v D s R B Ol 12 R 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-I|ike
i ndi cations, efficacy has been established in the geller-seifter 5
conflict woeap/o9481t he rat. For the functional gastrointestipea/SEdsavdzer

i ndi cation, efficacy can be establi sheg in the assay described by Coutinho
SV et al, in American Journal of Physi®ology - Gastrointestinal & Liver
Physi ol ogy. 282(2): G307-16, 2002 Feb, in the rat. 10 r WD 02/094811

PCT/ SEQ2/ 00947 26 CLAIMS 1. A conpound of the formulal O N(\ / CN
WV 5 wherein RL is selected fromany one of (i) phenyl; 10 (ii) pyridinyl
ON 15 (iii) thienyl S WO 02/094811CPQANINEEO02/ 00947 27 (iv) furanyl 00,

1. A compound of the formula I

&

5 wherein

R1 is selected from any one of

®

i) phenyl;
10

(ii) pyridinyl

15 (iii) thienyl



(v) imdazolyl H N s N (vi) triazolyl H ~N~ N N 10 (vii) pyrrolyl N H
(viii) thiazolyl S Nis (ix) pyridyl-N-oxide O N where each Rl phenyl
ri ng and WO obeeipar omati c ring may i ndependently be fart irem/SESu@®#7T t ut ed
by 1, 2 or 3 substituents independentlg sel ected from strai ght and branched
Cl-C6 20 al kyl, NO2, CF3, Cl1-C6 al koxy?’ chloro, fluoro, brono, and i odo;

as well as salts thereof. WO 02/094811 PCT/ SE02/00947 28 2. A conpound
accordingg%ﬁw&ﬁﬁin1l, wherein each Rl phenyl ring and R1L heteroaromatic
ring may roral | y and-independently be further substituted by 1, 2 or 3
substituents indepgndgntly selected frommethyl, CF3,'chloro, fluoro,
brono, and iodo. 5 -

O
W) imidazolyl
N
\J
5
(vi) triazolyl
' H
N ~N
¢

10 (vii) pyrrolyl

\

(viii)  thiazolyl
S
aw,
\_/
15 (ix)  pyridyl-N-oxide
o
I

N
X

=

where each R1 phenyl ring and R1 heteroaromatic ring may independently be further
. substituted by 1, 2 or 3 substituents independently selected from straight and branched C1-Cg

20  alkyl, NO», CF3, C1-Cg alkoxy, chloro, fluoro, bromo, and iodo;

as well as salts thereof.



3. A compound according to claim1, wherein each R phenyl ring and Rl
heteroaromatic ring nmay independently be further substituted by a nethyl
group. 4.waoeomsound according to claim1l, wherein Rl is po@&rsgb2/00997rol yl,
pyridinyl, thienyl or 10 furanyl. 5. A conpound according to claim1l or 2,
sel ected fromany one of 4-[I 28 '

-(1-Benzyl - pi peridin-4-ylidene)-1-quinolin-8-yl-nmethyl]-N, N-diiopropyl -benz
amde; is :

N, N-Di i sopropyl -4-[I|-(1-pyridin-2-yl et hyl -pj peridin-4-ylidene)-1-quinolin-
8-yl - met hyA]conppuzé btcdedindioN1di B omeddiM leadhr RT phenyl ring and R™ heteroaromatic
-(1-pyridin-4-yl met hyl - pi peridin-4-ylidene)-1 -quinolin-8-yl-nethyl]-
benzam dlél’,lg Naxopliosdlyropiddegerdently be further substituted byl 2 or 3 substituents

e N S

-thig hen 3-yl et hyl - pi peri di n-4-ylidene)-nethyl]- benzani de,

N, N-Di i sopropyl -4-[1

- qui nol i f1- B-cplnpbuhd adosrdifg & Jaiet, Wyllerdih et il ﬁhéhyylhmgiﬁﬁii'R h&tdoytolmatic
benzam de, 25 NN-Dii sopropyl - 4- [|-C]UI nol i n-8-yl -1-(1-furan-2

yl met hyl r-ilpﬂ pey irdienentleptly behethenmbhtjtujed HyermeathydgouN, N- Di i sopr opyl - 4-[ |
-quinolin-8-yl-1-(1-pyrrol-2-yl met hyl - pi peridi n-4-ylidene)-nethyl]-
benzam-de,

N, N-Di i SQDA%MJpoﬁﬁégccfoildﬁé‘foWlQHPl’ %ﬁ%éihklﬁb PRy Siphedryy pyHang], thegpiopol i n- 8-
yl -nmet hyl }- 30 benzam de,  4-

H | modazfakanzt.yl et hyl ) - pi perl d| n- 4 yI [ dene] -1l-quinolin-8-yl-methyl } -N N
di i sopropyl benzam de, WD 02/094811 PCT/ SE02/ 00947 29 N, N-Dii sopropyl -4-{
1-[1-(4- nethoxy benzyl ) - pi peri di n-4-ylidene]-1- qU|noI|n 8-yl -nethyl }-

benzam d? A compound according to claim 1 or 2, selected from any one of

-4-[1-(1-B enzyl—piperidin—4-ylideﬁe)— 1-quinolin-8-yl-methyl] -N,N-diisopropyl—b enzamide;

15 N, N—Diisopropyl-4- [1-(1-pyridin-2-ylmethyl-piperidin-4-ylidene)-1-quinolin-8-yl-methyl]-
benzamide, '
N,N-Diisopropyl-4-[1-(1-pyridin-4-ylmethyl-piperidin-4-ylidene)-1 —quinolin—8-yl-méthyl] -
benzamide, |
N,N-Diisopropyl-4-[1-quinolin-8-yl-1-(1-thiophen-2-ylmethyl-piperidin-4-ylidene)-methyl]-

20 benzamide,
N,N-Diisopropyl-4-[1-quinolin-8-yl-1-(1-thiophen-3-ylmethyl-piperidin-4-ylidene)-methyl]-
benzamide,
N,N-Diisopropyl-4-[1-quinolin-8-yl-1-(1-furan-3-ylmethyl-piperidin-4-ylidene)-methyl]-
benzamide, ;

25 N,N-Diisopropyl-4-[1-quinolin-8-yl-1-(1 -furan-2—y1methyl;piperidin-4'-y1idene)—_methyl]—
benzamide,

N,N-Diisopropyl-4-[1-quinolin-8-yl-1-(1 —pyn‘él-Z-ylmethyl-piperidin-4-ylidene)—inethyl]-
benzamide,
N,N—Diisopropy1—4-{ 1-[1-(4-bromo-benzyl)-piperidin-4-ylidene]-1-quinolin-8-yl-methyl } -

30  benzamide,
4-{1-[1-(1H-Imidazol-2-ylmethyl)-piperidin-4-ylidene]-1-quinolin-8-yl-methyl } -N, N-
diisopropylbenzamide,



N, N-Di i sopropyl -4-[ 1-quinolin-8-yl-I

-(1-thiazol -2-yl met hyl - pi peridin-4-ylidene)-nethyl]- benzamde. 5 6. A
conpound woa®efsgismy to any of the preceding clains, in for®COSEIY&947
hydrochl ori de, dihydrochloride, sulfate, tartrate, ditrifluoroacetate or
citrate salts. 7. A conpound according®to any of clains 1-4 for use in
therapy. 10 8. Use of a conpound according to formula | of claim1 for the
manuf act4EDésoRoREHA-¢ brfd-methexy-bsazylnpippadinriedidenelt 1 -qfinekin; ylansthdty or
functiongl sirointestinal disorders. 9. A pharmaceutical conposition
conpri s?%&zgl%%‘}gn%%dqund of the fornmula | according to claim 15 1 as an

active i NoV-Blk ItRoRhieslins i 1 & 1 RhasJRLokidieAl iperRGL S R1iaM)S- ]-er. 10.
A et hod '?{)r tﬁge}b?}rleaglen%nt of ggi fl( V\hereb%n&gifr#peég’?i vgggngtegtn%gl:‘iﬁ% “
conpoundbesizamisle. fornula | according to claim1 is administered to a
subject in need of pain managenent. 20 11. A nethod for the treatnent of

f uncti onal gastroi ntestinal disorders, whereby an effective anount of a
conmpound of the formula | according to claiml, is admnistered to a

subj ect 6.sAfcommionigd pecrndisg fochnly o the rracddingalsinsi intfesn bAis hydredddade, 12. A

net hod f he .treat nent of anxiety, whereby an effective anount of a
corrpouna&é?'&rf’ Ong% Sﬁ?tﬁﬂ?%rafe’ %ﬁ%ﬁp%tqt%o%qlggtﬁ]silfs.i s administered to a

subj ect suffering fromsaid anxiety: 13. A process for preparing a conpound
of formula |, conprising the reaction of, A) reacting a conpound of the
gener al 7T.0Arohgpoltihd WooREAD BRI bf Pl SEA20PD 04N thedbpy. O N % Br N | PG I

10
8. Use of a compound according to formula I of claim 1 for the manufacture of a medicament

for use in the treatment of pain, anxiety or functional gastrointestinal disorders.

9. A pharmaceutical composition comprising a compound of the formula I according to claim

15 1 as an active ingredient, together with a pharmaceutically acceptable carrier.

10. A method for the treatment of pain, whereby an effective amount of a compdund of the

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

20 11. 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 to a subject |

suffering from said functional gastrointestinal disorder.

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

25 formula I according to claim 1, is administered to a subject suffering from said anxiety:

13. A process for preparing a compound of formula I, comprising the reaction of,

A) reacting a compound of the general formula II



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 net hoxybenzyl,
wi t h 8- quwookiopsiboroni c acid, using a 5 pall adi um cat al PST/SE@2/¢)947
Pd(PPh3) 4, in the presence of a base, e.g. Na2CO3, to give the conpounds
of general formula IIl, ON NPGIII Bphich is thereafter depr ot ect ed,
under standard conditions and al kyl ated under reductive 10 conditions with
a conmpound of the general formula R1-CHO to give conpounds of the general .
formula I. 14. A conpound ofcihe general fornmula Il WD 02/ 094811

PCT/ SE02/ 00947 31 ~. \ Bf Njjl PGIl wherein PGis a urethane protecting
group such as Boc or CBZ r z or a substituted benzyl protecting
group, such as 2, 4-di net hoxibenzy 15. A compound of general formula
[1l ON NI PGIlIIl wherein ur ethane protecting group such as Boc
or CBZ, or a benzyl or a bsti t " Dberizyl protecting group, such as

2, 4- di met hoxybenzyl . ' :

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 8-quinoline boronic acid, using a
5 palladium catalyst, e.g. Pd(PPh3)4, in the presence of a base, e.g. NapCO3, to give the

‘compounds of general formula ITI,

which is thereafter deprotected, under standard conditions and alkylated under reductive
10 conditions with a compound of the general formula R'-CHO to give compounds of the general

formula I, -

" 14. A compound of the general formula II



10

WO 02/094811 PCT/SE02/00947

A
S .

31

|
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.

5 15. A compound of general formula III

A |
A||

N
l

PG. T

~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.
.10



