WO 01/ 74806 PCT/ SEQ /00708 QUI NOLI NYL- Pl PERI DI N- 4- YLI DENE- METHYL- BENZAM DE
DERI VATI VES FOR THE TREATMENT OF PAIN Field of the inveg%jzgunﬁﬂ%@e
present WOEMIGN is directed to novel conpounds, to a précése P8t heir
preparation, their use and pharmaceutical conpositions conprising the
novel compounds. The novel conpounds are useful in therapy, and in
particular for the treatnment of pain. 10 Background and prior art The 8
receptor has been identified as having a role in many bodily functions such

as cir MMmﬁu@Rmmy@mmENBM@mm@ENmM@E@WMTm& FOBr ef or e
find potential use as anal gesics, and/or as antihypertensive agents.

Li gands THE TREA TV ENGTEpF #AINave al so been 15 shown to possess
i mmunonodul atory activities. The identification of at |east three different
popul ati ons of opioid receptors (, 8 and x) is now well established and

all thr re.ap ar ent in both central and peripheral nervous systens of

1 enfion . . . .
many spggiig—gﬁé£%6¥ng man. Anal gesi a has been observed in various ani nal
20 nopdel s when one or nore of these receptors has been activated. Wth few

exceptions, currently avail able selective opioid 6 |ligands are peptidic in
nat ure Thagresest innsuiohapticediat toawvelrdosmpoandsip dHprosysstfenthelr PerprERLIONOne
exanpl e of a non-peptidi¢c 8-agonist is SNC3Q (Bilsky E.J. al . ., Journal
of - Phar MRS GHI ARETRAEG eI AT FREPASBE (hcRo vebsofpagndy o hedoyely 5
(1995)). There.i V.er ' - f.Or LiYSit ofpAQ0Ni sts havi ng not
only in698W§%m¥é?%Q%¥@fﬁ¢F§%ﬁé5% ggﬁgﬁn?%g?§®é§%§?¥ef%f?edt profile. Thus,
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

pr ofiol e Bagkground amhprior3@t agoni sts, as well as having i nproved systenic
efficacy.

The & receptor has been identified as having a role in many bodily functions such as
circulatory and pain systems. Ligands for the 6 receptor may therefore find potential use as
analgesics, and/or as antihypertensive agents. Ligands for the 6 receptor have also been

15 shown to possess immunomodulatory activities.

The identification of at least three different populations of opioid receptors (i, d 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 0 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 it

30  agonists, as well as having improved systemic efficacy.



WO 01/ 74806 PCT/ SE01/00708 Anal gesics that have been identified and are
existing_in t prior art have many di sadvantages in tha fer from
poor phapﬁﬂggaﬁﬁetics and are not analyesi c when adninis%g?§§X/§Hé§stenic
routes. Also, it has been docunented that preferred S agonist conpounds,
described wthin the prior art, show significant convul sive effects when 5
adm ni stered system cally. W have now found that certain conpounds not
specifically disclosed by, but included wthin the scope of WD 98/28275,
exhibit surprisingly inproved 8-agonist properties and in vivo potency. 10
Qutline of the invention The novel conmpounds according to the present
invention are.defined | . ] N\ 1T I NR

by the formula | . 0 N T W
J 15 whéP g‘ff“l—’%ﬂh*}‘é‘a‘éee‘i’%Bf‘ge&“%F%Wfiﬁ{ﬁ b S L Sﬁé’ﬁXfi A0 (i)
pyri di nyl;s M MR QL1 48P 8he P siibet/rREOh6 R PABBnachkihdtics bhd @B8Yibt haldddit whiew) furanyl
administered by systemic routes. Also, it has been documented that preferred 6 agonist

compounds, described within the prior art, show significant convulsive effects when

s administered systemically.
We have now found that certain compounds not specifically disclosed by, but included

within the scope of WO 98/28275, exhibit surprisingly improved -agonist properties and

in vivo potency.

Qutline of the invention

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

R1 is selected from any one of

@ (i) phenyl;

20

(ii) pyridinyl N



O O\(v) imdazolyl N cl,~ NH 10 (vi) triazolyl (N~ NN H where each
R1 phenyl ring and R heteroaromatic ring nmay optionally a L dently
15 be dePW%?g?Gbstituted by 1, 2 or 33 substituents selecﬁgggﬁﬁgﬁﬁgtraight
and branched Cl1-C6 al kyl, NO2, CF3, Cl1-C6 al koxy, chloro, fluoro, brono,
and i odo. The substitutions on the phenyl ring and on the heteroaromatic
ring may take place in any position on said ring systens; 20 A preferred
enbodi ment of the present invention is a conpound according to figure |
wherein Rl is as defined above and each Rl phenyl ring and Rl

het eroaromatic ring may independently be further substituted by a nethyl
group. A nore preferred enbodi nent of the present invention is a conpound
according to figure I 25 wherein RL is pyridinyl, thienyl or furanyl.

W thin QPFm%%O e of the invention are also salts and enantioners of the
conpoun &8 he fagmula |, including enantionmers of salts. WO 01/74806 4
PCT/ SEOL/ 00708 n e phenyl ring and the heteroaromatic ring(s) are
substituted, the pRefgrred substituents are selected from anyone of CF3,
met hyl, iodo, brompb, fluoro and chloro. Reaction step g in Schene 1, vide
infra, h§)£?rfprned by reacting an internedi ate 5 conpound of the general

formil a any
\ /]
(v) imidazolyl Ny ;
)
N
H
N

(vi) triazolyl ;
LY

N—N
H

/

where each R1 phenyl ring and R1 heteroaromatic ring may optionally and independently

15 be further substituted by 1,2 or 3 substituents selected from straight and branched

C1-Cg alkyl, NO3, CF3, C;-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;

20 A preferred embodiment of the present invention is a compound according to figure I

. 1 .
wherein R1 is as defined above and each R1 phenyl ring and R heteroaromatic ring may

independently be further substituted by a methyl group.

A more preferred embodiment of the present invention is a compound according to figure I

25 wherein R1 is pyridinyl, thienyl or furanyl.

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

formula I, including enantiomers of salts.



O H3CNH3IC Br N PGIlI wherein PGis a urethane or benzyl-like protecting
group, such as Boc, with 8-quinolinyl boronic acid, usin I i um

cat al yst WO1G48%6q( PPh3) 4, in the presence of a base, e. 18Cﬁ§§%?&to gi ve
t he conpounds of general formula I'Il, O H3C\NI | H3 C 11 N N I PG
which is thereafter deprotected, under standard conditions and al kyl ated
under reductive 15 conditions with a conpound of the general formula

R1- CHO to give conpounds of the general fornula |I. WO 01/74806 5

PCT/ SE01/ 00708 Suitable palladiumcatalysts include, but is not limted

to, PdCl2 (wth a phosphine), Pd(OAc)2 (with a phosphine), Pd(dba)2,

Pdd 2(d 2C12, Pd(PPh3)4, and Pd/ C. Suitable i ude, but is
not |i mp‘(%%f‘ gg}’%‘fr}yi'l Eth Tcg%eﬁu‘gf,emsa{ﬂ?ﬁ%%g) po sé%é‘lltﬁtﬁ?gﬁ%grr %ﬁégt e. Suitable
reduci NguBARIHNSs 4O sdiectdiBRemiangdrdde EF; butthylsiodofbrbmdi fliedo tiad ctdadi um
cyanobor ohydri de and sodi um tri acet oxybor ohydri de.

Reaction step g in Scheme 1, vide infra, is performed by reacting an intermediate

s compound of the general formula II

wherein PG is a urethane or benzyl-like protecting group, such as Boc, with 8-quinolinyl
boronic acid, using a palladium catalyst, e.g. Pd(PPh3)y4, in the presence of a base, e.g.

10 NayCOs, to give the compounds of general formula III,

0

%
)
&
Y

H,C T

PG m

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

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

general formula L.



10 The novel conpounds of the present invention are useful in therapy,
especially faor the treatnent of various pain conditions oni c
pai n, neﬁ%ywéFﬁWc pain, acute pain, cancer pain, pain ca3§§§“§§“ﬁ eurmat oi d
arthritis, mgraine, visceral pain etc. This |list should however not be
interpreted as exhaustive. 15 Conpounds of the invention are useful as

i mmunonodul at ors, especially for autoi mune diseases, such as arthritis,
for skin grafts, organ transplants and simlar surgical needs, for

col | agen di seases, various allergies, for use as anti-tunour agents and
anti viral agents. Conpounds of the invention are useful in disease states
wher e deggi?a%'i&%e{rl]ﬁaiuﬂ{ cat FHURELIO DU nB] 11 ARELIIPEES SR @ SpHoSpHRigSent or
inplicated In at paradigm This may 1 nvolve the“use of isotopically

| abel | edPu@sd)pnsitioh phdsphinonPdidhals, RICI (depf) G4, (BB i anhdEEi ¢

techni ques and i maging applications such as positron em ssion tonography
(PET). Conpounds of the invention are useful for the treatnent of

di ar r hoe&yitabbpyasesinolude, drikis api/limitedtoyiriefataminpceduinmad etass/@Pi ous nent a

il l nesses,. cough, |ung oedena, various gastro- intestinal disorders, spinal
injury afifP g addiction, including the treatnent of alcohol, nicotine,
opi oi d and ot her drug abuse and for disorders of the synpathetic nervous
system for exanple hypertension. WO 01/ 74806 6 PCT/ SEQ /00708 Conpounds
of the iagy i f I i yse during general
anaesthegwggkaggﬁgﬁfggﬁgégg%gégt é@?gJ%g%gﬁn%gﬁ%?ﬁg??%gé of agents with

di f f er engyanpbsrp@ydride andscalioh tréketus@drélyddadhi eve a bal ance of effects needed
to maintain the anaesthetic state (e.g. amesia, anal gesia, nuscle

rel axation and sedation). Included in this 5 conbination are inhal ed
anaest hetj cs noti cs i I GS b opi oi ds.
AIso'%ﬁttb%m?ﬁgxgg%%gg%@%ﬁﬂée&%%éﬂ%ﬁ%ﬁﬂﬁgL%ﬁgqﬁg%ﬁ%yﬁgﬁgkgkgPﬁggconpounds

accor di ngedi@Rehitf vafi@isiPalrecondi@ibay gich o thrbhie pamnbdrejatie pah, @urdincanent for
the treatnent of any of the . S , _ o
cancer pain, pain caused by rheumatoid arthritis, migraine, visceral pain etc. This list

should however not be interpreted as exhaustive.

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

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

Compounds of the invention are useful in disease states where degeneration or dysfunction
20  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 tomography (PET).

Compounds of the invention are useful for the treatment of diarrhoea, depression, anxiety,
25 urinary incontinence, various mental illnesses, cough, lung oedema, various gastro-

intestinal disorders, spinal injury and drug addiction, including the treatment of alcohol,

nicotine, opioid and other drug abuse and for disorders of the sympathetic nervous system

for example hypertension.



10 conditions discussed above. A further aspect of the invention is a

nmet hod f reat ment of a subject suffering from any ditions
discussegk)@pgg} whereby an effectiveo6anount of a conpoungg&gﬁggwﬁ@ﬂg to

the fornmula | above, is adm nistered to a patient in need of such
treatment. 15 A further aspect of the present invention is internedi ates of
the general formula Il, O HICNHCBr 3 N |I PGII wherein PGis a

ur et hane or benzyl-1like protecting group, such as Boc, 20 Methods of
preparation The conpounds according to the present invention may be
prepared by follow ng the known procedures described in e.g. "Advanced

ﬂ]ganl N %]en%qsghr %@gt%hr{v%%[lond r% rPul agﬁg‘;ﬁ%féélc ag%tcfg'r %ﬂgﬁ{}%&% a712'2868(7)ns

PCT/ SEQ :anQs?lQi%m aﬁh%ﬁbnﬁt@bed aﬁ@&ﬁmesx&:@@ ((Zéi')lbmﬁl&ﬂ@ pf SleaR Wi diffpRndl - 373 St ep
(f): p364-366; St N. Myaura and A Suzuki, Chein. Rev.

e
2457- 248B01G09G)are sé) @puszeﬁ)o achrep g alan¢ad ettegs b%edpﬁt@l@amrbthwﬂ%%%il%" p
327- 329, bé@%ﬁﬁg&& %g\%’%%fr%nﬁf%égli %oxr. and s%dlvlll nj. §1’ud§ﬁ% E'lg Edi tion, John

Wl ey an'SEIat hese references are hereby
i ncorPor b diidn hitd ihhaled 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

1o conditions discussed above.
A further aspect of the invention is a method for the treatment of a subject suffering from
any of the conditions discussed above, whereby an effective amount of a compound

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

A further aspect of the present invention is intermediates of the general formula II,

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

Methods of preparation

The compounds according to the present invention may be prepared by following the
known procedures described in e.g. "Advanced Organic Chemistry" third edition. by Jerry

March, John Wiley and Sons Inc.; New York (1985): Step (a): p848; Step (b): p848;



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

foll owi ng Exanpl es, which are not to be construed as |imnjtj
i nvent i 0RO V5D 01/ 74806 PCT/ SEQI /06708 Scheme 1 0 O 0%&*@%&0@3 LDA

MeO OVe) 3 MeO N-tent-Butoxycarbonyl -4- piperidone Br .~"P(OWw)2 1 OIN
0 2hoc O3 MOBr d HOe C Br NaCH Br isobutyl chloroformate / Et3N,
Et2NH, Br2 N | Boc c IN 4 hoc

Step (c): p657; Step (d): p875; Step (e): p371-373; Step (f): p364-366;

Step (g): N. Miyaura and A. Suzuki, Chem. Rev., 95, 2457-2483(1995); Step (h):
"Protective Groups in Organic synthesis” p 327-329, by Theodora W. Greene and Peter
G.M. Wuts, Second Edition, John Wiley and Sons Inc.; New York (1991). These references

5 are hereby incorporated in full.

EXAMPLES

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

not to be construed as limiting the invention.



5 0O Et,NBr g 8-quinolinyl boronic acid Et,N Na2C03 Pd(PPh3)4 h 4 N
HO N N6 N bocl H7 1) TFA O 2) benzylbromde Et,N\ O Br g Et,N
8- qui nol wayb1/asesonic acid | / \ Na2CB N Pd(PPh3)4 N N PET/SEQIAND0®1/ 74806
9 PCT/ SECL/ 00708 Exanple 1
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Preparation of
N, N-di eth 4 8- qui nol i nyl - pi peridin-4-ylidene-nethyl)-b
(conpoun&y § |) Preparati on of 9 ?B%@E})ﬁ(ﬁwos
4- (4- met hoxycar bonyl - benzvl i dene) - pi peri di ne-1-carboxvlic acid tert-butyl
ester (compound 3) A m xture of conpound 1 (11.2 g, 49 mol) and tri et hyl
phosphite (25 nmL.) was refluxed under N2 for 5 hrs. Excess trinethyl
phosphite was renoved by co-distillation wth toluene to give conpound 2
in quantitative yield: "H NWR (CDC13) 6 3.20 (d, 2H, ,0 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,
2H, J=8 Hz). (ii) To a solution of the above product (conpound 2) in dry
THE (200 nL) was added dropwi se lithiumdiisopropylamde (32.7 nL 1.5 Min
hexanes , p4thgrel ) at -78 C. The 15 reaction mixture was then allowed to
warmto p mattlgmgw-‘dﬁ&hﬂu- -qhioBA¥LEib&NiAI4-Midene-methv])-benzamide
tert-bu mol 1n ry THE). After
12 hrs, (tdmpo gﬂﬁtl on m xture was quenched with water (300 nmi) and
extracted with ethyl acetate (3 x 300 rrL) The corrbl ned or ganl c phases
wer e sdr i(h @ repatativh 804- (dnektirorayparbmneldbd jdane bel -oaidx tigh
purified by flash chronat aphy to provi de corrpound 3 as a 20 white solid
(5.64 g,-@%w&@%ﬁi—%& 2974, 2855, 1718, 1 688, 1606, 1427, 1362,
1276 cm1; '"H NMR (CDC13) 6 1.44 (s, , 2.42 (t
J 5 5 HA ngiggure of gpmpound ji- 51152raz492mjnkq>3a%%tftf{1@‘hﬂ_@“oépw%ékﬁnﬂ3W§7(s

6 1JC NWR
(CDC13 %%‘h.%%d anE%rg éf&OS (hgs ‘hi@esz t%etl’%"%hosjezltegﬁf’ag qleme]ve“d b)7 cbHistidifion

36.19, '51.9 128.7, 25 129.4, 140.5,
142. 1, 14k Gluchébo §Lve\Aﬁrﬁ)1)i1ﬁ'd1&06 q]J@ntRﬁT\/eSEEMi/ 0o T08R (QDG )) #B éf)ddalfi{,on of

b b
o1 pebt I Hzoar sty TR A0Sl €28 (L GUEyT her 5} GoriHbunds 4. 21D 8.00 @

2H, J=8 Hz).

(ii) To a solution of the above product (compound 2) in dry THF (200 mL) was added
dropwise lithium diisopropylamide (32.7 mL 1.5 M in hexanes, 49 mmol) at -78 °C. The
15 reaction mixture was then allowed to warm to room temperature 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 MgSO4 and evaporated to give a
crude product, which was purified by flash chromatography to provide compound 3 as a

20  white solid (5.64 g, 35%):
IR (NaCl) 3424, 2974, 2855, 1718, 1 688, 1606, 1427, 1362, 1276 cm’';
'H NMR (CDCl5) 8 1.4 (s, 1H), 2.31 (t, J=5.5 Hz, 2H), 2.42 (t, J=5.5 Hz, 2H), 3.37 (t,
J=5.5 Hz, 2H), 3.48 (1, J=5.5 Hz, 2H), 3.87(s, 3H), 6.33 (s, 1H), 7.20 (d J=6.7 Hz, 2H),
7.94 (d, 1,=6.7 Hz, 2H); >C NMR (CDCl;) & 28.3, 29.2, 36.19, 51.9, 123.7, 127.8, 128.7,
s 129.4,140.5, 142.1, 154.6, 166.8.



To a m xture of conpound 3 (5.2 g, 16 mmol) and K2C03 (1.0 g) in dry

di chl oronet hane 5 (200 nL) was added a sol ution of brom 18
mol ) i WO H2C12 at 0 C. after 105 hrs at roomtenpg&g%?l%og({s
solution after filtration of K2CO8 was condensed. The residue was then

di ssolved in ethyl acetate (200 nlL), washed with water (200 n.), 0.5 M HCl
(200 nm.) and brine (200 nL), and dried over MgSO4. Renoval of sol vents
provi ded a crude product, which was recrystallized fromnmethanol to give
compound 4 as a white 10 solid (6.07 g, 78%: IR (NaCl) 3425, 2969, 1725,
1669, 1426, 1365, 1279, 1243 cm1l; 'H NWR (CDC13) S 1.28 (s, 9H), 1.75 (m
2H), 1.90 (m 2H), 2.1 (m 4H), 3.08 (br, 4H), 3.90 (s, 3H), 4.08 (br,
4H), 5.14 (s, 1H), 7.57 (d, J84Hz 2H) 7.98 (d, J=8.4 Hz, 2H) 13C NWR
(CDCl 3) igl % Sharani 6bf§ 3 oﬁ b m§%4 Metl?o%(vgarbzavl hejn‘%g rgethlfﬁg , 130. 4,

141. 9, parat T oI ol
4-(br orrnpgﬁlﬁﬁﬁm;%am&w& hcieétsbueviektepi@@@ipodindel | - car boxylic acid
tert-butyl ester (conmpound 5) A solution of conpound 4 (5.4 g 11 mmol) in

met hanol JQ)SaOIQIX%I‘L AREmPolhdvB Na&H, (4 &inolMhad MESOhE gdinalry 4@hrémethdhehr s.

The solid was collected by filtration, and dried 20 over nlcagt under vacuum
The dry $m(xnﬁu}mamck@(bla\$eldtmmoﬁm¢ma@dﬂ@m,t1$ imreg it 3y mL £ Gl 0 “4dpli@t ed to

pH 2 using concentrated HClL. The de5|r (o] 79
was i sol é%eﬁrsaaé TQOMHFTREARYSPC 59/UFT £1F atfﬂor%“on }Zf ﬁ%ﬁ@ ?%g‘l%nﬁ%s%d gTShe s,/()
9H), 2. Z%es(cﬂfé,was‘]tﬁé} ésddlvedﬁn %thlyhzace&lrs (208.084), (vddmedl}ﬂﬁl \5adciz(2oe LD, 5 MH)
3.34 (dd, J=5 Hz, 2H), 3.54 (dd, J=5.5 Hz, gz pgg 35(d
J=6.7 HzHQII—l)-OOSHIOSaI(ijI’H!P:(@O‘?H#Iﬁ anglidried pyer M&ﬁ@@& 1%f sogehig POV

I?;fegar gt4| g:ﬁ 15ro§dct l%ch ’wa%%egcrf's’talhi’%g f?dm %?é?haﬁol 1%4C§vgcorﬁ§§ur§i 4144 \ante (V)

4- (br gno6r G.Et Qyigedr tramd 1) pES D)9, nB2Hubehak2@ilpes,i1arnel243 codr boxvl i ¢
aci dtert-butvl ester (conpound 6) WD 01/ 74806 11 PCT/ SE0O1/ 00708

'H NMR (CDCls) & 1.28 (s, 9H), 1.75 (m, 2H), 1.90 (m, 2H), 2.1 (m, 4H), 3.08 (br, 4H),
3.90 (s, 3H), 4.08 (br, 4H), 5.14 (s, 1H), 7.57 (d, J=8.4 Hz, 2H) 7.98 (d, J=8.4 Hz, 2H);

130 NMR (CDCls) & 28.3, 36.6, 38.3, 40.3, 52.1, 63.2, 72.9, 129.0, 130.3, 1304, 141.9,
154.4, 166.3.

(iv) Preparation of 4-[bromo-( 4-caboxv-phenvl)-methvlenel-piperidine-1-carboxvlic

acid tert-butvl ester (compound 5)

A solution of compound 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

20  overnight under vacuum. The dry salt was dissolved in 40% acetonitrile/water, and was
adjusted to pH 2 using concentrated HC1. The desired product compound 5 (3.8 g, 87%)
was isolated as a white powder by filtration: '"H NMR (CDCl3) & 1.45 (s, 9H), 2.22 (dd,
J=5.5 Hz, 6.1 Hz, 2H), 2.64 (dd, J=5.5 Hz, 6.1 Hz, 2H), 3.34 (dd, J=5.5 Hz, 6.1 Hz, 2H),
3.54 (dd, J=5.5 Hz, 6.1 Hz, 2H), 7.35 (d, J=6.7 Hz, 2H), 8.08 (d, J=6.7 Hz, 2H); C NMR

s (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.

(v) Preparation of 4-[bromo-(4-diethvlcarbam0vl-phenvl)-methvlene]-piperidine-l-

carboxvlic acid tert-butvl ester (compound 6)




To a solution of conpound 5 (1.0 g, 2.5 mml) in dry dichloronethane (10
m-) at - 20 C was added isobutyl chl orof ormate (450 ng, Af ter
20 nin at'C-B*¥C%di et hyl amine (4 nl) was added and the regg /isgﬁil?%%s al | oned
to warmto roomtenperature. After 1.5 hrs the solvents were evaporated
and the residue was partitioned between ethyl acetate and 5 water. The
organi ¢ phase was washed with brine and dried over MJSO4. Renoval of

sol vents provided a crude product, which was purified by flash

chromat ography to give conpound 6 as white needles (800 ng, 73%: IR
(NaCl) 3051, 2975, 1694, 1633, 1416, 1281, 1168, 1115 cm1; 'H NWVR (CDC13)
6 1.13 (Tlora soBeipn of cappeund 5 GHf g 215 mancisin doygichipropaethane (10mk) & 139 "Gy = 2 62

7. 36 (o g i Jgiro B lag ey o] s 0 i 4520 268 I imigl © 21

39.1, 4B8ml) whaddedhdd 1, redo2iBn Jias ARGV, 10 136mBo rab@Vtednpediie GAfick 84 Iis 170.
(vi) Preparation of

N. N- di etlipaolvenis guery ¢ rapiaipdiand isapsidicnya- R teBrpb sesvEhy! BEATEM de
| Sodhi T ! va i nol i nyl
( COW@@U%J.@@&A@R&%& ok h)eg(xgﬂ%qe Ond 892 VR N%S@4.”ﬁ'@h3 1 § qui nol i ny

bor oni ¢ "aci M Na2CO3 (2.5 nl), and tetrakis(triphenyl
phosphi s&yemaprlosided atfide pfRDcurghichwas phufereby( ey abmeditoGaptly)to givd et hanol

d d. 5 nL fl d 9 f 2 i
i xtur o compounEhat oreeredbatgne. o B Rash i A el eyt Seet ate (2
x 100 m&sdl,T?@s,9?@&9@9@&%@@@{%qsnwﬁ%%}ﬂr1.@9@,@@, Mag@4 opych 20

evaporated’'to dgive a crude pr ct. The above product was treated with 4.0
M HCL i qx, HoXHne2H)t 2560 ((Cl£5 Hz, 2H), Af3Bdm, 48y dp0r(at, 28, 7.3 hal, 1=%50 tae was

di lved in 1 MHC (100 d i jti t t i.t h diethyl
cthar (31 TS0 e Rl GOSN el BBt Fodboi T hoNoR dnd 25
extract gd wdn |45 ehl g7 onebRang § 33% 1100 dlik4 ¢ The. conbi ned organi ¢ phases

wer e vvasﬁ'ed WItFI brine, dried over MySO4 and evaporated to give the title
compound 7 (729 ng, 91 9.

(vi) Preparation of N.N-diethvl-4-(8-quinolinvl-piperidin-4-vlidene-methvl)-

benzamide (compound 7).

15 A mixture of compound 6 (902 mg, 2.0 mmol), 8-quinolinyl boronic acid
(860 mg, 5.0 mmol), 2M Na,COs (2.5 mL), and tetrakis(triphenyl phosphine) palladium(0)
(20 mg) in toluene (degassed, 5 mL) and ethanol (degassed. 5 mL) was refluxed at 90 °C
for 4 hrs under N,. The reaction mixture was then cooled down to r.t., and extracted with
ethyl acetate (2 x 100 mL). The combined organic phases were dried over MgSO, and

20  evaporated to give a crude product.

The above product was treated with 4.0 M HC1 in dioxane at 50 °C for 2 h. After
evaporation, the residue was dissolved in 1 M HCI (100 mL) and impurities were extracted
with diethyl ether (3 x 100 mL). The aqueous phase was basified with NH,OH and

s extracted with dichloromethane (3 x 100 mL). The combined organic phases were washed

with brine, dried over MgSQ4 and evaporated to give the title compound 7 (729 mg, 91

%).

'H-NMR (400 MHz, CDCI3) 8 1.07 (3 H, br m, CH;CH>-), 1.20 (3 H, br m, CH;CH>-),
50 2.00 (2 H, m, piperidine CH-), 2.46 (1H, s, NH), 2.52 (2 H. m, piperidine CH-), 2.75 (1H,
m, piperidine CH_-); 2.92 (2 H, m, piperidine CH-), 3.05 (1 H, m, piperidine CH-), 3.22 (2



a:l-zN;\/R(ggo M(;lé (gDCH:IS) 6 1.07 (3 H br m CHCH-), 1.20 (3 H br m CH
m piperidine CH), 2.46 (1H s, H.

pi peri di@OELE6 o> 75 (1H, in, pipet2dine CH-),( 2.92 (Z%Tlﬁtﬁé‘&érl di rrPe

CH), 3.05 (1 H m piperidine CH), 3.22 (2 WO 01/74806 12 PCT/ SEQ /00708

H m CHN), 349 (2 H m CHN), 7.23 (2 H m AH, 7.32 (2 H m AH,

7.36 (1 H m AH, 7.49 (2 H m AH), 7.72 (1 H dd, J = 6.4, 3.2 Hz,

ArH, 8.11 (1 H dd, J =8.4, 1.6 Hz, ArH), 8.91 (1 H dd, J = 4.0, 1.6

Hz, ArH); Its HO salt: mp. >17OC(Dec); IR (NaCdl) 3410, 2973, 1614,

1551 1436, 1284 cm 5 Exanple 2 Preparation

E\I-dl et hﬁng(I:BN(] Lﬁ)‘i‘ﬁﬂ—ﬂf}i\ﬁp @ﬂﬁéhﬂv@ Bitpen. ﬁrﬁD47 @? (g n®: AW PP Benzani de

compoun e a f n

N et hJt AR Bk i Ry o Bl o =4y B L ST e

(corrpoum@@z) AGgmwlng B, dﬁrEﬁalr(Ed Glmz BBnpikse @] sa)t: aovel 7102CABeg); IB. 0 nmoL)

was treated with TFA g i chl gronet hane (25 m-) at room

t enper atNg@) 340G 8973 14! 4t1ﬁé1 rléé@tllzé‘hcrﬁl xture was condensed to give a

resi due whi ch was di ssol ved in acetonitrile (20 nm.), and was 15 reacted

with’benzyl bromide ( 5.0 mol) at r.t. for 2 h. The reaction nixture was

condensed, and then dissolved in ethyl acetate (100 nL). The organic

sol uti oExamele Zashed with 1N NHAOH and brine, dried over MgSO4. Renoval of
sol vent ?r%a?ﬁﬁ&ir?gfﬁ A1 WS-%QJ_-_‘E&ImVWN _b¢hZVBSipRHdid-it 84l d Bye-inke -

chro as an ol g, IR (NaCl) 2971,
1630, 1B@vaniid8lconif®ad®r : ' H NVR (CDC13) 6 1.13 (br, 3H), 20 1.23 (br,

3H, 2.28 (m 2H), 2.37 (m 2H), 2.55 5 5 69 AT
3.53 (br, 4H), 7.31 (m 4H). (ii) Preé)g]rat:_?)n Y N(m H, 3.27 (m 2H),

N-di et hyl phadfaBa@iti BONINW et AEBZNho N -BEvE b irefiiiil-is d@idendarRiethwl): -

benzamide (compound 8)

Compound 6 prepared in Example 1(v) above (2.26 g, 5.0 mmoL), was treated with TFA
(25 mL) in dichloromethane (25 mL) at room temperature. After 2 h, the reaction mixture
was condensed to give a residue, which was dissolved in acetonitrile (20 mL), and was

15 reacted with benzyl bromide ( 5.0 mmol) at r.t. for 2 h. The reaction mixture was
condensed, and then dissolved in ethyl acetate (100 mL). The organic solution were washed
with 1N NH,OH and brine, dried over MgSO,. Removal of solvents provided a crude
product, which was purified by flash chromatography to give compound 8 as anoil (1.0 g,
45%): IR (NaCl) 2971, 1630, 1427, 1287, 1094 cm’'; "H NMR (CDCl3) § 1.13 (br, 3H),

2 1.23 (br, 3H), 2.28 (m, 2H), 2.37 (m, 2H), 2.55 (m, 2H), 2.69 (m, 2H), 3.27 (m, 2H), 3.53
(br, 4H), 7.31 (m, 4H).

(ii) Preparation of N.N-diethvl-4- 8-quinolinvl-N-benzvl-piperidin-4-viidene-methvi)-

benzamide (compound 9)

A mixture of compound 8 prepared in step (i) above (1.32 mg, 3.0 mmol),

25 8-quinolinylboronic acid (1.04 mg, 6.0 mmol), 2M Na,COj; (3.0 mL), and tetrakis(triphenyi
phosphine) palladium(0) (20 mg) in toluene (degassed, 5 mL) and ethanol (degassed, 5 mL)
was refluxed at 90 °C for 2 hrs under N,. The reaction mixture was then cooled down to
r.t., and extracted with ethyl acetate (2 x 100 mL). The combined organic phases were
washed with brine, dried over MgSO,4. Removal of solvents provided a crude product,

50 which was purified by flash chromatography to give the desired title compound 9 (832 mg.



benzam de (corrpound 9) A mixture of conpound 8 prepared in step (i) above

(1.32 , 25 8-quinolinylboronic acid (1.04 ny

Na, CDSng"yod’”ﬂﬁ% and tetrakis(triphenyk phosphine) pall aﬁ?ﬁﬁ{?ﬂwdfo ng) in
tol uene (degassed, 5 nlL) and ethanol (degassed, 5 nL) was refluxed at 90 C
for 2 hrs under N7. The reaction m xture was then cooled dow to r.t., and
extracted with ethyl acetate (2 x 100 nlL). The conbi ned organi c phases were
washed with brine, dried over MgSO4. Renoval of solvents provided a crude
product, 30 which was purified by flash chromat ography to give the desired
title conpound 9 (832 ng, WO 01/ 74806 PCT/SE01/00708 13 57 %: IR (NaCl)
2971, 16%5%@@@%% 1@29571%142&&%&40@;%(@%% 8pti4 168 H br
m CH CH CH2-), 2.03 (2 H, m piperidine CH), 2.30
(1H, m @bbrbrmr(éﬂﬁiﬁ 7, 2 15](3(12I-|DrrmC§is(|Eiéﬂ dt(ﬁe@dﬂ{)m EIPEQdI(IQQﬂ)rﬂ%

i peridi CH).. 2. eri m 349
(2" m By g abcy 1 B Rt Ciaby 2 bR T GRS

ArH), 7. H,(h, bipefitlinArdf)-), 81402 H, th CBLN-)Ar 339 (8.H90n( CHEIN-)MB.54r (BH, sExarrpI es
3-10 Compounds 10-17 of Exagpl es 3-10, were prepared by follow ng the

synt hét i EhpHeflldiog) le o"rr_$c?1é¢ré2éi 5| ARRD E\bléhﬂm% )4 83811 SE0R/ 00708
Scheme 243k dd 1 E 2N Ay, | MOH CH3COOH, 0 N\ NaCNBH3 Eta | \ /

Examples 3-10

Compounds 10-17 of Examples 3-10, were prepared by following the synthetic procedures

10 of Scheme 2 below.



O/ \ ONU HN H7 NOO MOH CH3000H | O NaCNBH3 H 10 M OH
\' N N

CH3000H; “2%9% BH3 Et, NSO NE NN/ \ 12 R\ Rlro1/ddhodO

01/ 74806 SEQI / 00708 Scheme 2:12(3) 0
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NaCNBH3 0 Et,NN NN/ 17 WO 01/74806 17 PCT/ SEOCL/ 00708 Exanple 3
Preparat | N-diethvl-4-[(1-(2-furvl nethvl)-4-piperi 8-
gui nol i ne‘?ﬁrgf%fp% benzani de (conmpound 10) To a room tenpergl{dl}xr@eé go{%%i(on of
secondary am ne (300nmg; O.75mml) in nethanol (8m) 5 was added

2-fural dehyde (2611; 3.15mmol), followed by acetic acid (0.5nl). The

m xture was stirred for two hours then sodi um cyanoborohydri de (198ny;
3.15mmol ) was added. The reaction m xture was stirred overnight, then
sodi um hydr oxi de 2N was added and the mxture extracted w th nethyl ene
chl oride. Conbi ned nethylene chloride extracts were dried over anhydrous
sodi um spkplipless filtered and concentrated under reduced pressure. 10
Rever se phase purlfl catl on. (I\/Hrl) caI cuI at ed: 480 62 (Mrl) observed:

480. 16 1Browaa ofa ig 4 (03 ¢ X viigeHelfg-3 X 1. 00 H20):

C. 56. 81% ,H: _5.01% N: 5. 6 % found % 56 84% H: 4. 96% N: 5. 59% " HNVR

( CD30D) : 44184 LY AL S m 1H), 7.86-7.96 (m 1H), 7.48-7.66
(M 4H) T4 a:f’é]on(l qam;?e'r'!iturl‘szmﬁkgl)f seZor%%ry( %lng?OO%?OQ%}nolﬁm%t@an@?& 1H),
6.43-6.44 (m 2H) , 1.07-1.16 (m 3H),
0. 94-4. 0®ag a{dde@lﬂ)fuﬁ)k@hpdlae(mml 3, 15mmol), followed by acetic acid (0.5ml). The mixture

was stirred for two hours then sodium cyanoborohydride (198mg; 3.15mmol) was added.

The reaction mixture was stirred overnight, then sodium hydroxide 2N was added and the
mixture extracted with methylene chloride. Combined methylene chloride extracts were
dried over anhydrous sodium sulphate, filtered and concentrated under reduced pressure.

10 Reverse phase purification.

(M+1) calculated: 480.62, (M+1) observed: 480.16

15 Anal.: calculated for (C3;H33N30, X 2.20 C,HO,F; X 1.00 H;0): C:56.81%; H: 5.01%;
N:5.61%; found: C:56.84%; H:4.96%; N:5.59%

'HNMR (CD;OD): 8.86-8.90 (m, 1H), 8.38-8.50 (m, 1H), 7.86-7.96 (m, 1H), 7.48-7.66
(M, 4H), 7.31 (d, 2H, J=7.6Hz), 7.21 (d, 2H, J=7.6Hz), 6.61-6.62 (m, 1H), 6.43-6.44 (m,
20 1H), 4.34 (s, 2H), 2.04-3.62 (m, 12H), 1.07-1.16 (m, 3H), 0.94-1.03 (m, 3H)

Example 4
Preparation of N,N-diethvl-4-{8-quinolinyl[{1-(2-thienvimethv])-4-

piperidinviidene]methvllbenzamide (compound 11)

25 To aroom temperature solution of secondary amine (300mg; 0.75mmol) in methanol (8ml)
was added thiophene-2-carboxaldehyde (294.4ul; 3.15mmol), followed by acetic acid
(0.5ml). The mixture was stirred for two hours then sodium cyanoborohydride (198mg;
3.15mmol) was added. The reaction mixtu{e was stirred overnight, then sodium hydroxide

2N was added and the mixture extracted with methylene chloride. Combined methylene



Preparati on of N, N-diethvl-4-{8-guinolinyl[1-(2-thienylnmethyl)-4-

pi peridi nvl i denel net hyl } benzam de (conpound 11) 25 To a room tenperature
sol uti on WO 0F&8Bhdary am ne (300nmy; O;g/5mol ) in nethanol KEHPBOI/OKAS added
t hi ophene- 2- car boxal dehyde (294.4l; 3.15mmvol), followed by acetic acid
(0.5m ). The m xture was stirred for two hours then sodi um cyanobor ohydri de
(198ny; 3.15mmol) was added. The reaction m xture was stirred overnight,

t hen sodi um hydroxi de 2N was added and the mi xture extracted with

met hyl ene chl ori de. Combi ned net hyl ene WO 01/ 74806 18 PCT/ SECL/ 00708
chloride extracts were dried over anhydrous sodi um sul phate, filtered and
concentrated under reduced pressure. Reverse phase purification, (M)

cal cul at@dpridegstogys werripd ghaaplyliouss siigD sulghain d)itered and concspisgeq or
C31H33 54.63% H 4.67% N 5.31% found:
Coh 62‘3}111%%5?‘1%55%% 2§ﬁ%w%9€@%%5‘)§ 8.80-8 90 (m 11, 8 42-8 56 (m

1H), 7.86-7.98 (m 1FD 7 53 (d 1H 10 J=5.2Hz), 7.50-7.70 (m 3H), 7.30
(d, 2H, J=7.6Hz) 20 (d, 2H. J=8.0Hz), 7.02-7.06 (m
1H), 4. 50\4(ré)camq)ated24%6% (Merle ﬁbsem:ﬂ)49610906 1.16 (m 3H), 0.94- 1.02 (m
3H) Exanple 5 15 Preparation of

N. N- di et hvl - 4- {f 1- (3- f ur vl et hvl ) - 4- pi peri di nyl i denel ( 8-

gui nol i nxjal W@éth@%;@Wﬁ%b@M@@@%@h T 0.69 MAHNT!5G368;3:46e%s0l ution of
secondary am ne (300nmg; O.75mmol) in nethanol (8m) was added

3-f ur al défn3déo; fourg: @5463%13ﬁﬁﬁﬁ¥1P3%ﬂT%med by acetic acid (0.5nml). The
m xture was stirred for two hours then sodi um cyanobor ohydri de (198ny;
3.15mmol ) was 20 added. The reaction mxture was stirred overnight, then

sodi um hygnaxiee.aN)ves-gaddes, 1H), 8.42-8.56 (m, 1H), 7.86-7.98 (m, 1H), 7.53 (d, 1H,
10 J=5.2Hz), 7.50-7.70 (m, 3H), 7.30 (d, 2H, J=7.6Hz), 7.20-7.24 (m, 1H), 7.20 (d, 2H.
J=8.0Hz), 7.02-7.06 (m, 1H), 4.50 (s, 2H), 2.04-3.66 (m, 12H), 1.06-1.16 (m, 3H), 0.94-
1.02 (m, 3H)

Example 5
15 Preparation of N,N-diethyl-4-[[1-(3-furvimethv])-4-piperidinvlidene](8-

quinolinyDmethvllbenzamide (compound 12)

To a room temperature solution of secondary amine (300mg; 0.75mmol) in methanol (8ml)
was added 3-furaldehyde (272.4ul; 3.15mmol), followed by acetic acid (0.5ml). The
mixture was stirred for two hours then sodium cyanoborohydride (198mg; 3.15mmol) was

20  added. The reaction mixture was stirred overnight, then sodium hydroxide 2N was added
and the mixture extracted with methylene chloride. Combined methylene chloride extracts
were dried over anhydrous sodium sulphate, filtered and concentrated under reduced

pressure. Reverse phase purification.

25 (M+1) calculated: 480.62, (M+1) observed: 480.33

Anal.: calculated for (Cs;H33N30; X 1.80 C,HO,F; X 0.80 H,0): C:59.43%; H:5.25%;
N:6.01%; found: C:59.38%; H:5.24%; N:5.98%



and the m xture extracted with nmethyl ene chloride. Conmbi ned net hyl ene

chl ori de r were dried over anhydrous sodi um sul ph ed and
concentrg&ggfa@6er reduced pressure. Reverse phase purlf?%ggﬁék&ﬁ (ML)
cal cul ated: 480.62, (M+l) observed: 480.33 Anal.: calculated for
(C31H33N302 X 1.80 C2HX2F3 X 0.80 H20 : C:59.43% H:5.25% N 6.01% found:
C.59.38% H 5.24% N 5.98% WO 01/ 74806 19 PCT/ SEOL/ 00708 ' HNVR ( CD30D):
8.80-8.88 (m 1H), 8.30-8.42 (m 1H), 7.80-7.92 (m 1H), 7.44-7.68 (m

4H), 7.26-7.36 (m 2H), 7.16-7.24 (m 3H), 6.50 (s, 1H, 4.15 (s, 2H),

2 86 3 62 (m 9H), 2.48-2.66 (m 1H), 2.06-2.36 (m 2H), 1.06-1.16 (m

SN et M%{cgﬂ’b Ok 8. é%ﬁp(lgi) LAy eRargl L@P;%QJ.% (m. 1H), 7.44-7.68 (m,

pi peri di gyy), rdeebereh ), beazmu @e 3H¢camp(unm>13)15m 280)/ DBEYB I e P ], ur e

sol uti on of secondary anine 300n? 75mmol ) in methanol (8ml) was added
t hi ophen482dwr(boX D debaat (2ysi). 18961IsHnm. PHfGP4-dRddmbgHacet i ¢ acid 10
(0.5mLl). The m xture was stirred for two hours then sodi um cyanobor ohydri de
(198ng: 3. 15mol ) was added. The reaction m xture was stirred overnight,

t hen sodiitm P Mg oxi de 2N was added and the m xture extracted with

nmet hyl ené € orlde Cbnblned nethylene chlorlde extracts were dried over
anhydr ouBrepadi ; i p 4n4- under reduced

pressure.. Reyer 8 ‘has“ r|f|c t;onf 15 ( ‘1) calculated 496. 69, (Mtl)
observed&m@mﬁi&—ﬂgﬁlﬁl@&ﬂ%@&é‘—“ﬁm&@@ﬂmmos X 2.70 C2HRF3 X 0. 70
H20): C. g‘a? o 1 %ra?&oe/osolug&lgfs%co’lr@(% anH@g}rOOlgo5@7§r§r@ol)Hn4ne@‘ﬂl%l ®imp) 40%
"HNMVR ( 8. 85 48 M, 7.82-7.96 (m 1H),

7.42-7. 7\@as(zm;ded thlophene -3- carboxaldehvde (276ul: 3. ISmmo ). followed by acetic acid

10 (0.5ml). The mixture was stirred for two hours then sodium cyanoborohydride (198mg:
3.15mmol) was added. The reaction mixture was stirred overnight, then sodium hydroxide
2N was added and the mixture extracted with methylene chloride. Combined methylene
chloride extracts were dried over anhydrous sodium sulphate, filtered and concentrated

under reduced pressure. Reverse phase purification.

(M+1) calculated: 496.69, (M+1) observed: 496.11

Anal.: calculated for (C3;H33N308 X 2.70 C,HO,F; X 0.70 Hy0): C:53.57%; H:4.58%;
20 N:5.15%; found: C:53.56%; H:4.54%; N:5.40%

'HNMR (CD;OD): 8.82-8.90 (m, 1H), 8.34-8.50 (m, 1H), 7.82-7.96 (m, 1H), 7.42-7.70 (m,
4H), 7.24-7.36 (m, 2H), 7.20 (d, 2H, J=7.2Hz), 7.08-7.14 (m, 2H), 4.28 (s, 2H), 2.04-3.58
(m, 12H), 1.06-1.16 (m, 3H), 0.92-1.03 (m, 3H)

25

Example 7
Preparation of N,N-diethyl-4-[[1-(2-pvridinvlmethv})-4-piperidinyvlidene}(8-

quinolinvDmethvllbenzamide (compound 14)




AH), 7.24-7.36 (m 2H), 7.20 (d, 2H, J=7.2Hz), 7.08-7.14 (m 2H), 4.28 (s,
2H), 2.04-3 (m 12H), 1.06-1.16 (m 3H), 0.92-1.03 ( anple 7
Preparat?@”hggmﬁ,N—diethyl-4-f f 20 n¥C%E&03&WE¥

1- (2- pyridi nvl net hvl) - 4-pi peridinvlidenel (8 puinolinvl)nethyll benzam de
(conpound 14) WO 01/74806 ?0 PCT/ SEOL/ 00708 To a roomtenperature sol ution
of secondary am ne (300ngy; O.75mvol) in methanol (8nml) was added

2- pyri di necar boxal dehyde (299.6l; 3.15mmol), followed by acetic acid
(0.5nl). The m xture was stirred for two hours then sodi um cyanobor ohydri de
(198ng; 3.15mmol) was added. The reaction m xture was stirred overnight,

t hen sodjum hydroxid S dde . g L6 h

met hyl en P LHO8H FA8 s qlﬁé%&%ng%%ﬁ%ﬂg%é J%?‘?Bg degiﬁlgglﬁ gl\%\leét?éﬁgr(%g over
anhydr oug,ssQdédimpsHdipbatxaltitlyde (BY.cund. chnaelnt foidved byurder adéduced
pressure. Reverse phase purification. 10 (Mtl) cal cul ated: 491.65, (M)
obser ved0.5a9)L The maxre wasctiied fasttwel hpwrs theagogisagyanorohydrieiidies X 1. 00

H20) : C.56. 50% H. 4.95% N 7.16% . found.. C.56, 479 X -7 0 L 27% 15
1HNVR ( 2 §{a§id‘%gdﬂ,fhelrﬁfc“ﬂli‘?’%‘,”rel‘?“%‘)‘f dg.v%élgﬁ% fﬁéﬁ?&g‘:ﬁf’%ﬁg’?, 8. 47
(dd, 1IHoN Ja8adlied kn®tHe)mixthrOkubbidd withl melmyleng, chbridelZombind®@meétiylendH, J=8. 0,
1.6Hz), 7.56-7.62 (m 3H), 7.39 (d, 1H, J=7.2Hz), 7.32 (d, 2H, J=8.0OHz),
7. 30- 7. 3ldrine etircts WerR Lrigd ovez lphyiie@is4sgrdjum suphpte, fidtered ipd cancgpuatedsg (m  8H)
2.72-2.88 (m 2H), 2.18-2.36 (m 2H. 1.06-1.16 (m 3H), 0.92-1.02 (m 3H)
WD 01/ 74868 r?ﬁqué’?fegﬁt‘f'/l%(ﬁrégghaé%B%ﬁl@tlgnﬁeparation of N, N-diethyl-4- f f
1- (1H i m dazol - 2-yl net hvl) - 4- pi peri di nyl i denel ( 8-

10 (M+1) calculated: 491.65, (M+1) observed: 491.11

Anal.: calculated for (C3:H3:N4O X 2.40 C,HO,F; X 1.00 H,0): C:56.50%; H:4.95%:
N:7.16%; found: C:56.47%; H:4.97%; N:7.27%

15 'HNMR (CD;OD): 8.91 (dd, 1H, J=4.4, 1.2Hz), 8.57 (d, 1H, J=4.4Hz), 8.47 (dd, 1H,
J=8.0, 1.6Hz), 7.91 (dd, 1H, J=7.2, 2.8Hz), 7.79 (dt, 1H, J=8.0, 1.6Hz), 7.56-7.62 (m, 3H),
7.39 (d, 1H, J=7.2Hz), 7.32 (d, 2H, J=8.0Hz), 7.30-7.36 (m, 1H), 7.21 (d, 2H, J=8.4Hz),
4.41 (s, 2H), 3.08-3.56 (m, 8H), 2.72-2.88 (m, 2H), 2.18-2.36 (m, 2H), 1.06-1.16 (m, 3H),
0.92-1.02 (m, 3H)



qui nol i nvl ) met hvl | benzam de (conmpound 15) 5 To a room tenperature sol ution
of secondary. apine (300ngy; O.75mmol) in nethanol (8ml)

2- i i daz QLKA dehyde (302.7mg: 3215mol), fol | owed \Q?/ﬁcaﬁgfg‘?@“%‘{éi d
(0.5nl). The m xture was stirred for two hours then sodi um cyanobor ohydri de
(198ng; 3.15mmol ) was added. The reaction m xture was stirred overnight,

t hen sodi um hydroxi de 2N was added and the m xture extracted with

nmet hyl ene chl ori de. Conbi ned nethyl ene 10 chloride extracts were dried over
anhydr ous sodi um sul phate, filtered and concentrated under reduced
pressure. Reverse phase purification. (Mt1l) cal cul ated: 480.63, (M1l)
observed: 479.97 15 Anal.: calculated for (C30H33N50 X 2.80 C2HO2F3 X 2. 20
H20): C:50.99% H:4.83% N 8.35% found: C51.07% H 4.90% N:8.10% ' HNVR
(CD3OD) : Rabidgld, 1H, J=4.4, 1.2Hz), 8.60 (d, 1H, J=7.6Hz), 7.96 (dd, 1H,
J=6.4, 3 , 7.62-7.68 (m 3H), 7.39 (s, 2H), 2H, J=8.CHz), 7.19
(d, 2H, B ephratigHef N, Vidirthyl< hH -iRid3y rné¢thyl) -z lidere (8 m 4H),
2.78-2.88 . y 1 2:60-2. 7 2 .04-2.18 (m 2H), 1.06-1.16 (m
3H), 0.9duino Dihetiye ch aration of N.N-diethvi-4-Jf

1- (1K ”‘TQ%%@ém%d{%éth\ébMiGn Bf Q@éﬂdﬂ?né&hing$ﬂﬁin{g$ﬂ.75mmol) in methanol (8ml)

gui nol i nyl ) net hvi | benzam de (conpound 16) To a roomtenperature solution of
secondar yasaadded 2(i30¢rmlec@bPaudebyJe (BA2.Amgh3ndinmodnibflowad by achiedcid

4(5)-im dazo) ecar boxal dehyde (302. 7ng; 3. 15npol ), foll d cetic acid
(0B ) oD o BT Sk B oot e b en EaowaB et dbor ohydr | de
(198ng: 395 gima)ddw%@%%n N8urk 8AE iR K ibEeHAR Sodlrh hy & xRer ni ght,
t hen sodi um hydroxi de WO 01/ 74806 22 PCT/ SE01/ 00708 2N was added and the

m xt ur e eNtwaateéd audtthe meduiny kermetinkidr indéyleGo ntoionéd Gostbimeddemshyled®l or i de

extracts were dried over anhydrous sodi um sul ﬁ)]hatfe, filtered and
conceht r gilggde extracts were dried over anhydrous sodium sulphate, filtered and concentrated

under reduced pressure. Reverse phase purification.

(M+1) calculated: 480.63, (M+1) observed: 479.97

15 Anal.: calculated for (C3;gH33NsO X 2.80 C,HO,F; X 2.20 H,0): C:50.99%: H:4.83%;
N:8.35%; found: C:51.07%; H:4.90%; N:8.10%

"HNMR (CD;OD): 8.91 (dd, 1H, J=4.4, 1.2Hz), 8.60 (d, 1H, J=7.6Hz), 7.96 (dd, 1H.
J=6.4, 3.6Hz), 7.62-7.68 (m, 3H), 7.39 (s, 2H), 7.30 (d, 2H, J=8.0Hz), 7.19 (d, 2H,

20 J=8.8Hz), 4.09 (s, 2H), 3.34-3.46 (m, 2H), 3.02-3.22 (m, 4H), 2.78-2.88 (m, 2H), 2.60-2.70
(m, 2H), 2.04-2.18 (m, 2H), 1.06-1.16 (m, 3H), 0.92-1.02 (m, 3H)

Example 9
25 Preparation of N,N-diethvi-4-[[1-(1H-imidazol-4-vlmethv])-4-piperidinvlidene](8-

quinolinvl)methvl]benzamide (compound 16)

To a room temperature solution of secondary amine (300mg; 0.75mmol) in methanol (8ml)
was added 4(5)-imidazolecarboxaldehyde (302.7mg; 3.15mmol), followed by acetic acid
(0.5ml). The mixture was stirred for two hours then sodium cyanoborohydride (198mg;

30  3.15mmol) was added. The reaction mixture was stirred overnight, then sodium hydroxide



under reduced pressure. Reverse phase purification. 5 (M:l) cal cul ated:

480. 63, erved: 480.15 Anal.: calculated for (C30 70

C- HO2F3 &%@@9@0) : C48.66% H 4.27% N 7.59% found: E}%ﬁg&gg@ﬁ%—l 4. 33%
N:7.49%i0 'HNVR (CD30CD): 8.90 (dd, 1H, J=4.4, 1.2Hz), 8.71-8.74 (m 1H),
8.53 (d, 1H, J=8.0CHz), 7.93 (dd, 1H, J=6.4, 3.6Hz), 7.58-7.63 (m 4H),
7.29 (d. 2H, J=8.0Hz), 7.19 (d, 2H, J=8.8Hz), 4.40 (s, 2H), 3.28-3.50 (m
4H), 3.08-3.24 (m 4H), 2.68-2.84 (m 2H), 2.14-2.50 (m 2H), 1.05-1.14
(m 3H), 0.92-1.02 (m 3H 15 Exanple 10 Preparation of

N, N-di et hyl -4-((21-(4-pyridinvlmethvl)-4-piperidinylidenel (8-

gui nol i nyl.) met hyl | benzam de (co und 17) To o) I ol ution of
secondar %é‘f?f ﬁga/e(jfélgrtr%% m ?u?rg%%('rt(r) e%i %&n%jf: %?élﬁ?ﬁ gflénnfe)nbg%a%%gﬁscfg@ﬁe&

4- pyri di fa6adhRxatd Y@ dd2A4 & thhydrod® R6@ih,sufpBhtk OVt dyhdavatdntrardi d
(0.5n). 20 The m xture was stirred for 30 m nutes then sodi um

cyanobor aigdreddesd(prasang; Rovep®miraie)pudisatisdded. The reaction mi xture was
stirred overnight, then sodi um hydroxi de 2N was added and the m xture
extracted with nethyl ene chloride. Conbined nethyl ene chloride extracts

were dri egi9ye&licAnby dzows, dodi)wmswdhgd es filtered and concentrated under
reduced pressure. Reverse phase purification. 25 (Mtl) cal cul ated: 491. 28,

(M+1l) observed: 491.09 Anal.: calculated for (C32H34N40 X 2. 60 C2HO2F3 X

A S N K

8. 62- 8. TQ.A 499 - ¥blnd: & M6 32.4(3%7: Ny 499 88-7. 98 (m

1o 'HNMR (CD;OD): 8.90 (dd, 1H, J=4.4, 1.2Hz), 8.71-8.74 (m, 1H), 8.53 (d, 1H, J=8.0Hz),
7.93 (dd, 1H, J=6.4, 3.6Hz), 7.58-7.63 (m, 4H), 7.29 (d. 2H, J=8.0Hz), 7.19 (d, 2H,
J=8.8Hz), 4.40 (s, 2H), 3.28-3.50 (m, 4H), 3.08-3.24 (m, 4H), 2.68-2.84 (m, 2H), 2.14-2.50
(m, 2H), 1.05-1.14 (m, 3H), 0.92-1.02 (m, 3H)

15 Example 10
Preparation of N,N-diethvyl-4-[[1-(4-pyridinvimethvl)-4-piperidinvlidene](8-

guinolinyDmethvllbenzamide (compound 17)

To a room temperature solution of secondary amine (300mg; 0.75mmol) in methanol (8ml)
was added 4-pyridinecarboxaldehyde (241mg; 2.25mmol), followed by acetic acid (0.5ml).

20  The mixture was stirred for 30 minutes then sodium cyanoborohydride (142mg; 2.25mmol)
was added. The reaction mixture was stirred overnight, then sodium hydroxide 2N was
added and the mixture extracted with methylene chloride. Combined methylene chloride
extracts were dried over anhydrous sodium sulphate, filtered and concentrated under
reduced pressure. Reverse phase purification.

25

(M+1) calculated: 491.28, (M+1) observed: 491.09

Anal.: calculated for (C3,H3:N4O X 2.60 C;HO,F; X 1.50 H,0): C:54.88%; H:4.90%;
N:6.88%: found: C:54.87%; H:4.90%; N:6.75%



1H, 7.50-7.70 (m 4H), 7.28-7.38 (m 3H), 7.16-7.26 (m 3H), 4.36 (s, 2H),
2.90-3.6 Hy, 2.50-2.90 (m 2H), 2.00-2.40 (m 2H), 7 (m 6H)
5 Phar mag'eo( |7f4:%1(1% conpositions The nov& conpounds accordi rl;gT%%O%%og&present
invention may be administered orally, intranuscularly, subcutaneously,
topically, intranasally, intraperitoneally, intrathoracially,

i ntravenously, epidurally, intrathecally, intracerebroventricularly and by
injection into the to joints. A preferred route of admnistration is
orally, intravenously or intramuscularly. The dosage wi |l depend on the
route of adm nistration, the severity of the disease, age and 15 weight of
the patii rqe fa r | i ] h te@ndj

physi ci aﬁmM\%ﬂgr?gg@ﬁ 'egréné(rénéérzgﬁ’t fi@ gﬁ%ingiogﬁgﬁhg%fﬂn%ﬁyé%dﬁégzgggq%gg%éI as the
nmost apprgprisetzerd @i, 4&0), Pas-UilsumasHpatlicents (nr®H)p4.8p &, RHY Pyas.ctceut i cal
conpositions fromthe conpounds of this invention, inert, 20

phar mac e3H éépizﬁoa%éﬁ)a%ng%zéﬁr(m &k 03nl - He(eiGther solid or liquid. Solid
form preparations include powders, tablets, dispersible granules,

capsul es, cachets, and suppositories. A solid carrier can be one or nore
subst ancysrwhidegicareymadbswwondct as diluents, flavoring agents, solubilizers,
| ubricants, suspending agents, binders, or tablet disintegrating agents;

25 it can also be an encapsulating material. In powders, the carrier is a
finely djvided solid ichis.inamxture with the.fin iy, ded active
conponentte tockapimspadt Referaiziap e HeSromtiith e ST Retlar s er

havi ng the,mReaRSsadubcRhRLNg, BFiONB! i@Sashily, Siidpailote I ORGkihbasiaiiAnd
conpacted I n the Shape and size 30 desired.” WO 01/ 74806 24 PCT/ SEQ / 00708
For pr eparivegossipposiutayyingatpadly tinomsrebep vieowicniefly prgbwavecsoeint@dea ni xture
of fatty acid glycerides and cocoa butter is first nelted and the active

i ngr &di dAt"S' s di spersed therein by,

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
15 weight of the patient and other factors normally considered by the attending physician,
when determining the individual regimen and dosage level as the most appropriate for a

particular patient.

For preparing pharmaceutical compositions from the compounds of this invention, inert,
20 pharmaceutically acceptable carriers can be either solid or liquid. Solid form preparations

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

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

25 it can also be an encapsulating material.

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

30  desired.



for exanple, stirring. The nolten honbgeneous m xture is then poured into
conveni e Lzed nolds and allowed to cool and solidify J
carriersag?ﬁﬁﬁgéhesiun1carbonate, magiksi um st ear at e, talgF§#§%?§g§f sugar
pectin, dextrin, starch, tragacanth, nethyl cellul ose, sodium

car boxymet hyl cellulose, a low nelting wax, cocoa butter, and the |ike. 10
Salts include, but are not limted to pharmaceutically acceptable salts.
Exanpl es of pharmaceutically acceptable salts within the scope of the
present invention include: acetate, benzenesul fonate, benzoate,

bi carbonate, bitartrate, brom de, calcium acetate, cansylate, carbonate,
chloride, citrate, dihydrochloride, edetate, edisylate, estolate, esylate,
15 fumarate, glucaptate, gluconate, glutamate, glycollylarsanilate,

hexyl r et prapatieg suppydrcap aormpeitiony,drlotrroshicke wahydh ae hinokiudeef fatty acid

hydr oxynapht hoate, isethionate, |actate, |actobionate, nmal ate, maleate,

mandel até’éb,’ceﬁ.ﬁ%‘%“éitcé,coar@{“ﬁwstﬁrrﬁr’i‘ilediréfi apdhRprRYeIpgedient IHESAYFRAUNEEINGY: nucat e,
napsyl atfgr g&hﬁé”}tsﬁrﬁng.awgﬁ%gltéﬁ ee&ls nﬁ’)@tmqu BI%P ggﬁ‘rﬁd into convenien
I phosphat €, pol ygal act cy

t
phosphat e/ t ronate, sall te, stearate, subacetate,

succisnatsgred 2ébldddrddadiiewed anvatl end dotitify.at e, teocl ate. Exanpl es of
phar maceutical |y unacceptable salts within the scope of the present
i nvention include: hydroiodide, perchlorate, and tetrafl uoroborate.

Preferred.phar uft i . ac I | hydrochl ari
Ul  at e ARACHI PR e et BEETROBIR, Bap Rl Mt JFr UG P 5
parti cul@ki, faehekde@chnt? melhie célRiFBe CRARMSEdrbsXymicthyl BdlRMsbeda ov-i ncl ude t he
fornmul ation of the active conponent with encapsulating material as a

carri er malong wiangogockusulard ihe lkki ch the active conponent (with or without
other carriers) is surrounded by a carrier which is thus in association
withit. Sinilarly, cachets are included. WD 01/ 74806 25 PCT/ SEQ / 00708

Tabl et s,g,ROWRRIGS, bift a1k Bmid D SRARSMeES AR RPBREIIATERbId ofosage forns
suitabl e for oral
pharmaceutically acceptable salts within the scope of the present invention include:
acetate, benzenesulfonate, benzoate, bicarbonate, bitartrate, bromide, calcium acetate,
camsylate, carbonate, chloride, citrate, dihydrochloride, edetate, edisylate, estolate, esylate,
15 fumarate, glucaptate, gluconate, glutamate, glycollylarsanilate, hexylresorcinate,
hydrabamine, hydrobromide, hydrochloride, hydroxynaphthoate, isethionate, lactate,
lactobionate, malate, maleate, mandelate, mesylate, methylbromide, methylnitrate,
methylsulfate, mucate, napsylate, nitrate, pamoate (embonate), pantothenate,
phosphate/diphosphate, polygalacturonate, salicylate, stearate, subacetate, succinate,
20 sulfate, tannate, tartrate, teoclate. Examples of pharmaceutically unacceptable salts within
the scope of the present invention include: hydroiodide, perchlorate, and tetrafluoroborate.

Preferred pharmaceutically acceptable salts are the hydrochlorides, sulfates and bitartrates.

The hydrochloride and sulfate salts are particularly preferred.

25 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.



adm nistration. Liquid from conpositions include solutions, suspensions,

and enul sions. Sterile water or 5 water-propyl ene gl ycol s,h I of the
active RIS may be mentioned as 2an exanpl e of quui'c)l8 g@%ﬁﬁiﬁ'

i ons
suitable for parenteral adm nistration. Liquid conpositions can also be
formul ated in solution in agueous pol yethyl ene glycol solution. Aqueous
solutions for oral adm nistration can be prepared by dissolving the active
10 conponent in water and adding suitable colorants, flavoring agents.
stabilizers, and thickening agents as desired. Aqueous suspensions for
oral use can be nmade by dispersing the finely divided active conponent in
wat er t her with a viscous terial i uns,
resins,q%EFHVP”%@?FJ?%?&:m&%ﬁ?ﬂﬁ?%??%%%%#ﬁ ﬁé@jggﬁéucﬁéaéxgngq%{%gg-
suspendipgifRgehbs. known to the pharnmaceutical fornmulation art. 15
Preferably the pharmaceutical conmpositions is in unit dosage form In such
form the conpositionis divided into unit doses containing appropriate
quantities of the active .c onent . The. uni . foran ¢ packaged
o epar atignd roRepaERuYE BERERRRY > ek AEEARR TP felt of
Prepar aty ohs roéﬂéne §uti R oK e Qi ¥erddnlotndsGapstd éntioaddlapovetemsle20 i n
vial s or anpoul’es. e unit dosage formcan al so be a capsule, cachet, or
t abl et iof fighil preparatiots gamblodor rrecrappradprinisitasionhigeid comparijorcan Rge
packaged fornms. WO 01/74806 2655%%%ﬁF%%%0?70F QICLOGICAL EVALUATION | n
Vitro nb@éprmugieq InSIYigp & aqugoy Y55 E08 1o pr essi ng cl oned human
6, and K receptors and neonycin resistance were grown in suspension at 37C
and 5% CO2 in shaker flasks containing _

Agueous solutions for oral administration can be prepared by dissolving the active

1o 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 component in water together with a viscous material such as
natural synthetic gums, resins, methyl cellulose, sodium carboxymethyl cellulose, and other-

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
discrete quantities of the preparations, for example, packeted tablets, capsules, and powders
20  in vials or ampoules. The unit dosage form can also be a capsule, cachet, or tablet itself, or

it can be the appropriate number of any of these packaged forms.



cal ciumfree DMEMLO% FBS, 5% BCS, 0.1% Pluronic F-68, and 600 g/ mi
geneticin. B. Muse and rat brains were weighed and ri nsegpéfﬂﬁfq&?@gl d PBS
(cont ai nivﬁﬁ"y?‘@m\/lto EDTA, pH 7.4). Thé brai ns were honogeni a
polytron for 15 sec (nmouse) or 30 sec (rat) in ice-cold lysis buffer (50nv
Tris, pH 7.0, 2.5nM EDTA, with phenyl nethyl sul fonyl fluoride added just
prior use to 0.5MMfroma 0.5M stock in DMSO ethanol). is Menbrane
preparation Cells were pelleted and resuspended in lysis buffer (50 nmv
Tris, pH 7.0, 2.5 mM EDTA, wth PMSF added just prior to use to 0.1 nM
froma 0.1 Mstock in ethanol), incubated on ice for 15 mn, then

honogeni zed with a polytron for 30 sec. The suspension was spun at 20
10008 (max) for 10 mn at 4C. The supernatant was saved on ice and the

pel | ets pesusprnded\waduapumnas before. The supernatants from both spins
were conbrned and spun at 46,000 g(rmax) for 30 mn. The pellets were
resuspendteditioonadsl d Tris buffer (50 MM Tris/Cd, pH 7.0) and spun agai n.
The final, A pellets were resuspended in nmenbrane buffer 50 MM Tris, 0.32 M
sucr ose, Qﬁﬁt—?—l—@? Aliquots (1 m) in polypropyl ene tubes were frozen 25 in
dry ice/ethanol and stored at -70C until use. The protein concentrations
were determned by a nodified Lowy assay with sodi um dodecyl sulfate. WO
01/ 74806 A2 THRAOA BB ¢e09FqBessBi rttinag hassay o, Medhiranporswadacomscied at 37C,

cooled on ice, passed 3 tinmes throu 25- . needl| and di | uted into
bi ndi ng buffFEAEBOYFREFEHNID S%SPWI%%%Z?C i“%%?#l%%%/&ﬁ’?‘éf 5%5 “BMANAZeg) | pH
7.4, which ! %Mﬁ » Bdst b atd MOcohlirRyghing 680 22/mmMdehdicer, and
to which hacg?cguergtrff%%res V;ég;d@e%%g gltlgfégg}rlg?rioni n, %OntM b%gt ati n,t 10 M

di pr ot i NBA, MBase abd Tt bradhd werotvei gikd 100ridsevier eeaduidtB oneaungd 28MB1 nm

pol ypropyl ene tubes containing 100 Al of the appropriate radiol Sgrand and
100 10 of te@?T‘édh%adlﬁ-dTEﬁ brgips Wsighomogenized with a polytro for 15 sec (mouse

30 sec (rat) in ice-cold lysis buffer (50mM Tris, pH 7.0, 2.5mM EDTA, with

phenyimethylsulfony! fluoride added just prior use to 0.5MmM from a 0.5M stock in
DMSO:ethanol).

15 Membrane preparation

Cells were pelleted and resuspended in lysis buffer (50 mM Tris, pH 7.0, 2.5 mM EDTA,
with PMSF added just prior to use to 0.1 mM from a 0.1 M stock in ethanol), incubated on
ice for 15 min, then homogenized with a polytron for 30 sec. The suspension was spun at

20 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
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

35 indry ice/ethanol and stored at -70°C until use. The protein concentrations were

determined by a modified Lowry assay with sodium dodecyl sulfate.



concentrations. Total (TB) and nonspecific (NS) binding were determned in

t he absence 10 and presence of 10 t M nal oxone respectively, es were
vort exedWHH '#¥€ubat ed at 25C for 60275 nin, after whi ch)éFiT%'Eg&t/é?g&contents

are rapidly vacuumfiltered and washed w th about 12 mJube iced wash
buffer (50 MM Tris, pH 7.0, 3 MM MgCd 2) through GFB filters (Watnman)
presoaked for at least 2h in 0.1% pol yet hyl enei m ne. The radi oactivity
(dpm) retained on the filters was nmeasured with a beta counter after
soaking the filters for 15 at least 12h in mnivials containing 6-7 m
scintillation fluid. If the assay is set up in 96- place deep well plates,
the filtration is over 96-place PEl-soaked unifilters, which were washed

with 3 xBMdiRg aga¥s, puffer, and dried in an oven at 55C for 2h. The filter
plates were counted in a TopCount (Packard) after adding 50 | Ms-20
scintillation fluid/well. 20 Functional Assays The agonist activity of the

conpoundsieindraneasereeithving al 87 ¥F, ndooledgpntitre pabegyh 2emesthrdiigbin 2% garge onpounds
receptor conplex activates, the bindin f Pt pr ot ei whi ch the
recept orfseeélﬁea’@dill]&eé‘d‘?mlbﬁ“"t‘%b‘é%ﬁ?gj W&f ﬁ@s’?s'%wg&PE ﬁ@g@ﬁ;?é?%le%i ned with
test 25 £ORROUBHS ANhidATI G188 of S-eildiinAfatuesldns, XPRARRENGLGC Cl oned
human opi oid " feceptors or from honogeni sed rat and nouse brain. Agonists
sti mul atehicH Riy/b3h Srebhincidag 5 kg/ntl hpenime M psinestatithe) @d50pmbid AZmex val ues

of conpounds are determ ned from dose-_ response curves. %%?ht shifts of the

dose r esPERseAlqnolrerTHP0 1ih @ erpeddded Bricedyri’ S i BP Y PIORYISNE 05T P PSr med t o

01/ 7abo6! e SR RbE A ad i TR B QAR S @RI C (o) s

cal cul at @flcasratiBrsNSotANUB} et BBspedi fichASphRgRRcerofevatihalis thd gsenceonmpounds
was expressed as percentage of control SB. Values of IC50 and Hi |l s
coef fii ci adtprésapfe dfdP UM galayenei rasparisysivach egues evars YXes 2pbREPAeEA ol i gand

were cal fSl‘!Ee}tore -75 min, after which time the contents are rapidly vacuum-filtered and washed
with about 12 ml/tube iced wash buffer (50 mM Tris, pH 7.0, 3 mM MgCl,) through GF/B
filters (Whatman) presoaked for at least 2h in 0.1% polyethyleneimine. The radioactivity
(dpm) retained on the filters was measured with a beta counter after soaking the filters for
ts  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 oven at 55°C for 2h. The filter plates

were counted in a TopCount (Packard) after adding 50 ul MS-20 scintillation fluid/well.

20  Functional Assays

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[y]*S is combined with test

25 compounds and membranes from HEK-293S cells expressing the cloned human opioid
receptors or from homogenised rat and mouse brain. Agonists stimulate GTP[y]3SS binding
in these membranes. The ECsy and Ep,y values of compounds are determined from dose-
response curves. Right shifts of the dose response curve by the delta antagonist naltrindole

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



fromlogit plots or curve fitting prograns such as Ligand, G aphPad Prism
SigmaPlot, or ReceptorFit. Values of Ki were cal cul ated

Cheng- Pr¥9df#80%€quati on. Mean S E. Mg val ues of 1C50, Ki Léﬁg‘]‘:#‘}&%mre
reported for ligands tested in at |east three displacenment curves.

Bi ol ogi cal data are tabulated on the follow ng pages in Table 1. WO

01/ 74806 29 PCT/ SEQ /00708 Table 1: Biological data. Ex. # MOLECULAR
STRUCTURE HDELT HDELTA RAT BRAIN MOUSE BRAIN EC50 % EC50 % EMax EC50 %
EMax EMax 0 2 H3C*Ni i 1.08 0.49 90.48 3.88 103.53 3.6 111.62 H3C) \ N
N1-0 0 3 HBC*N I | 0.727 0.18 102.7 4.29 129.65 8.39 145.68 H3C' N &01

0 4 HC'N 0.762 0.26 98.49 1.85 120.16 3.71 140.12 3H3 CI J N
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

s coefficient (ng) for ligands in displacing specifically bound radioligand were calculated
from logit plots or curve fitting programs such as Ligand, GraphPad Prism, SigmaPlot, or
ReceptorFit. Values of K; were calculated from the Cheng-Prussoff equation. Mean +
S.E.M. values of ICsq, K; and ny were reported for ligands tested in at least three

displacement curves. Biological data are tabulated on the following pages in Table 1.



N &, 05 HC'NO0.404 0.14 99.04 1.05 135.2 2.06 146.91 H3 c N—NO~

WO 01/ 74806 30 PCT/ SEOL/ 00708 Table 1 (continued): Biol o%l c%l /9%
MOL ECUL AR SHR3¥URE HDELTA HDELTA RAT BRAI N MOUSE BRAI N €30 EC50 %
EMax EC501 % EMax O 6 H CN 0.549 0.38 122.78 3.45 134.62 4.41 140.21 H3C
/' NN NS~ 07 HC AN 0.563 0.25 97.6 2.32 126.28 2.88 124.31 3 H3C I N1

N | O

Table 1: Biological data.

Ex. # MOLECULAR STRUCTUREHDELTA HDELTA RAT BRAIN MOUSE
BRAIN
EC50} % | EC50|% EMax| EC50 %

EMax EMax

1.08 | 0.49 |90.48] 3.88 | 103.53 | 3.6 [111.62

(V]
.
O
7~
4

©

3 HC™ N O O 0.727 | 0.18 | 102.7| 4.29 | 129.65 | 8.39 {145.68
N

3.71 [140.12

o]
4 He N 0.762 | 0.26 198.49] 1.85 | 120.16
IBAGYe
H,C | |
N

0.404 | 0.14 | 99.04} 1.05 | 135.2 | 2.06 |146.91




HCN\ / 0.381 0.28 110.98 3.84 148.15 4.59 138.38 3H3 CN N N NTH

9 H 3C" .808 1.9 100.25 38.34 112.17 59.61 122.6 N /N
\N ~, | ‘#}I&}”@BQH C'N'\ | 0.765 0.8 4d8.41 33.5 108. 52 3%@%’."%’8 H3C"
N N N WO 01/ 74806 31 PCT/ SEOL/ 00708 Receptor saturation experinents
Radi ol i gand K8 val ues were determ ned by perform ng the binding assays on
cell 5 nmenbranes with the appropriate radioligands at concentrations

ranging from0.2 to 5 tines the estinmated KS (up to 10 tinmes if anounts of
radi ol i gand required are feasible). The

Table 1 (continued): Biological data.

Ex. # [MOLECULAR STRUCTURE|HDELTA HDELTA RAT BRAIN | MOUSE BRAIN
EC50 | % EMax| EC50 |% EMax|EC50| % EMax

[@)
6 Ho SN O O 0.549 | 0.38 | 122.78 | 3.45 | 134.62 | 4.41 | 140.21
o
H,C ] l
Na
N

=g
7 HeTN O O 0.563 | 0.25 97.6 2.32 | 126.28 | 2.88 | 124.31
H3C ‘ I
N
N
N\
l/
@]
8 A~ 0.381 0.28 | 110.98 | 3.84 | 148.15| 4.59 | 138.38
ieaels
H.C ! ‘
Na
N
-
\ NH
[e]

0.808 1.9 | 100.25 [38.34] 112.17 |59.61| 122.69

0.765 | 0.8 | 118.41 | 33.5 | 108.52| 37.8| 110.11

* ko
Na

Z=




specific radioligand binding was expressed as pnol e/ ng nenbrane protein.

Val ues of K8 nd Bmax fromindividual experinents were o I m
nonIineaVK}ngggf specifically bound3(B) vs. nMfree (F)??QG%gﬂwégﬁd from
i ndi vidual according to a one-site nodel. 10 DETERM NATI ON OF

MECHANO- ALLODYNI A USI NG VON FREY TESTI NG Testing was perforned between

08: 00 and 16: 00h using the nethod descri bed by Chaplan et al. (1994). Rats
were placed in Plexiglas cages on top of a wire nesh bottom which 15

al l oned access to the paw, and were |eft to habituate for 10-15 min. The
area tested was the md-plantar left hind paw, avoiding the |ess sensitive
foot pads. The paw was touched wth a series of 8 Von Frey hairs with

| ogarithmcally incremental stiffness (0.41, 0.69, 1.20, 2.04, 3.63, 5.50,

8. 51, a”ﬂc%%ﬁ%@a&&%%ﬁ%x%&?§5ﬁ§ng’ I1l, USA). The von Frey hair was applied
from und I perpendicular to the plantar surface with
sufficient 20 force to cause a slight buckling against the paw, and held

for approximtely 6-8 seconds. A positive response was noted if the paw
was shar BP?IOW%M%WQCSMGY%QWTHQ“W‘%Mf&f‘@l"? the IRHNg 8RBV ' the hair was

al so consi dere : [ L S ~ - i

bt Ul P oEgen SR U et R RADE una A Bk o FEROIEL €5 0 s o
PROTOCOL thERgt dRieARISTupVeY 1) trest ie momtposhdiprgatirsidayird fehablet HeheFCA- t r eat ed
group. The 50% w thdrawal threshold was determ ned using the up-down

met hod ofpeBificaadipli gad)bindness whsryprasses aspaoledag merpranserrotety Vglusapi Ko i n the
m ddl e of e series, .Sti ] . - i tive way,
whet hor _ 41t B Foh SR 2L SRl B R R R SRS Rt . B BP0 87 06 32
PCT/ SEO 16%?1(@? vWirVp e @ vl radi eS8 $@nt @divitRial &tcéidalel ty 2@k ent eddbiai r, a
stronger stinulus was presented; in the event of paw wi thdrawal, the next
weaker stinmulus was chosen. Optimal threshold calculation by this nethod
requires 6 responses in the imrediate vicinity of the 50%

DETERMINATION OF MECHANO-ALLODYNIA USING VON FREY TESTING

Testing was performed between 08:00 and 16:00h using the method described by Chaplan
et al. (1994). Rats were placed in Plexiglas cages on top of a wire mesh bottom which
15 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 underneath the mesh floor perpendicular to the plantar surface with sufficient
20  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

The animals were tested on postoperative day | 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



t hreshol d, and counting of these 6 responses began when the first change in

response_b o red, e.g. the threshold was first crossed wher e

threshol&gnpﬁﬂﬁkoutside the range ofzstinuli, values of Tg%%ﬁggaﬁé%al

sensitivity) or 0.41 (maximally allodynic) were respectively assigned. The

resulting pattern of positive and negative responses was tabul ated using

the convention, X = no withdrawal; 0 = withdrawal, and the 50% w thdrawal

threshold was interpolated using the forrmula: 10 50% g threshold = 10(Xf +

k6) / 10,000 where Xi = value of the last von Frey hair used (log units); k

= tabul ar val ue (fron1ChapIan et al. (1994)) for the pattern of positive /

negative responses; n difference et ween stimnuli

units). Wﬁ?QHEM4Eﬁx?§hmt@%H“&ﬁ@?e?ﬁF%gﬁ&hﬁ%“ﬂe?é“ W%WT%@E¥6mBe&é@%t of

MaXi MUM PASSIp l[ﬁ 1@191}3\&% MeBdext AL&EF q{lﬂgluts,ow@%ﬂbs%ﬂ @ptﬁﬂai thRQbia The

fol | owi ng equation was used to conpute % MPE: Drug treated

t hr eshol hidudgtion &y ko wettadt Reyeisdiod desponseX id GBe uﬁcmttira(l:l vmchntgsdffotlhd 0 -

aIIodynla threshold@ﬁg ADM NI STRATI ON. OF TEST SUBSTANCE 25 Rats were

i nj ect edhesblduenthediming, of | e dp ErPPRRRAFEY, WIAR (BR SO SRS BFRATS) wi th

a test ce st t ¢ de th

adni ni st?cﬁ{'e%%ﬁ%dﬁf tﬁg h?&hgfa %%gfdf gﬁésstetg heIh\r}ggF]es reré %Hg&;[hg@g‘r’i’?le Y 1ef)e[n?:h ng

upon t herah@d off &indfli, tvakiet 651 5.CoO mEMadseniv Ly 814(8@6 (B3xiREl) SEyne) 7@8e

WRI THI NG TEST Acetic acid will bri ng abdom nal contractions when

adni ni stiespsgtivaly raspiendd ofhsarasylting neftem, of meskivewand negadiNe SREROASESt HaT r body

in a typ| atter When anal esi ¢ dr.ugs € r i
gﬂ&c}gﬁgm‘, i Se f;onvem ¥ nloywnﬁgrawgf qg{tlpdrg&/ﬁ %gd tfxp D%

descri bed ess réquent served and ected as 5
a pot entghdr@0Rdheanld dad Bierpolated using the formula:

10

O(Xf +k

50% g threshold = 1 8 /10,000

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

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

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

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

20 % MPE = Drug treated threshold (¢) - allodynia threshold (g) X 100

Control threshold (g) - allodynia threshold (g)

ADMINISTRATION OF TEST SUBSTANCE

25 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.



A conplete and typical Withing reflex is considered only when the

follow n s are present: the animal is not in nov ; | ower
back is gvfgﬁ?§§¥depressed; the planta3 aspect of both pgﬁgﬂﬁ?hﬁ s%rvable.
In this assay, conpounds of the present invention 10 denonstrate
significant inhibition of withing responses after oral dosing of
1-100nol / kg. (i) Solutions preparation Acetic acid (AcOH): 120 L of Acetic
Acid is added to 19.88 m of distilled water in order 15 to obtain a final
volume of 20 M with a final concentration of 0.6% AcOH. The solution is
then m xed (vortex) and ready for injection. Conmpound (drug): Each conmpound
i's prepargepafhdigagl ved in the nost suitable vehicle according to
standard'protgg%TEST—QO (ii) Solutions adm nistration The conpound (drug)

i s adm nisdegic @didavillbriyig abdunfiagiebhtiaesd Wien(ddnfiniytered Sttbepati onegilisihyni¢s. C. )

or intravenousl i.v.)) at 10 m/kg (considering the average m ce body

wei ght ) 2“61,65%1%?*16&9“6 their bady aadppied! wgtiers. When datgssicdrugs@ihound and its
characterj.sti. pLtO ST Wien 0 s delivered

cont ol 1y ifiebllesciel AEp e S e S FRER R e Ry et U o
5L i s sadni pyisitiar @sbd cih@dAeOH i s administered intraperitoneally (i.p.) in
two sites at 10 m/kg (considering the average m ce body wei ght)

i medi ately prior to testing. 30 WO 01/ 74806 PCT/ SEOL/ 00708 34 (iii)
utes and the

Testing The ani mal .(nou 1s ohserved for .a period of 20.ni
nunber ot SuRRSEang YRR g SRR LBl i B S o B R MR of "t he
experi menfreseM B8R adlrBal KRt il Movement; the lower back is slightly depressed; the plantar

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

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

(i) Solutions preparation

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

15 to obtain a final volume of 20 ml with a final concentration of 0.6% AcOH. The solution is

then mixed (vortex) and ready for injection.

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

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

volume of 5 uL is administered.

The AcOH is administered intraperitoneally (i.p.) in two sites at 10 ml/kg (considering the
average mice body weight) immediately prior to testing.

30



i ndi vi dual "shoe box" cages wth contact bedding. A total of 4 mce are
usual |y observed at s the sane tinme: one control and thre drug.
WO 01/ 74%888VH#89¢ SEOL/ 00708 35 O ai ng 1. A conpound of tﬁ%‘q&g"ﬁﬁr’ﬂﬂ’fﬁ | 0
CH'~\N3/ CH3 N NR / 5 wherein"RL is selected fromany one of (I.11J
(i) phenyl (ii) pyridinyl N 15 (iii) thienyl S O0\/ (iv) furanyl 0 20 (v)
i mdazolyl N

(iii) Testing

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

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



H WO 01/ 74806 PCT/SEQ /00708 36 N (vi) triazolyl NN H 5 where each R1
phenyl ring and Rl heteroaromatic ring may i ndependently t
subst i t uPEHIGY8%, 2 or 3 substituents,sel ected fron1straigﬁ?kﬂﬁ%%%%anched
Cl-C6 al kyl, NO), CF3, Cl-C6 al koxy,” chloro, fluoro, bronb. and iodo: to
as well as salts thereof. 2. A conpound according to claim1, wherein each
R1 phenyl ring and Rl heteroaromatic ring may optionally and i ndependently
be further substituted by 1, 2 or 3 substituents selected from nethyl,

CF3, chloro, fluoro, brono, and iodo. 15 3. A conpound according to claim
1, wherein each Rl phenyl ring and Rl heteroaromatic ring may

i ndependently be further substituted by a nethyl group. 4. A conpound
according to claiml1l, wherein RL is pyridinyl, thienyl or furanyl. 20 5. A
conmpound_according to claim 1, selected fromany one of

N, N- Di et@ims1- ( 8- qui nol i nyl - N- benzyl - pi peri di n- 4-yl i dene- et hyl ) - benzani de;
N, N-di ethyl -4-[[1-(2-furyl met hyl)-4-piperidinylidene] (8-quinoline)nethyl]be
nzam de; 25 N, N-diethyl-4-{ 8-quinolinyl][

1- ( 2- t hileny tompdunld)of dredopeula ti nyl i dene] -

o)
O

c:H;/J |
N

N

>

R

wherein

R1 is selected from any one of

10

(i) pyridinyl
N

(iii) thienyl
S

t )
. (iv) furany! @ |

(v) imidazolyl .N7 :
N
H

/

\



met hyl }benzanide N, N-diethyl-4-[[1-(3-fury

| met hyl ) peri di nyl i dene] (8- qU|noI|nyI)nethyI]benzan1d 1/ 74806
PCT/ SEO 1W6U’36é8°637 N, N- di et hyl - 4-{ BorsEdu i

8- quinolinyl[1-(3- thlenylnethyl) 4- plpgrldlnylldene]nethyl }- benzam de;

N, N-diethyl -4-[[ 1-(2-pyridinylnmethyl)-4-piperidinylidene](8-quinolinyl)-
nmet hyl ] benzam de;

N, N-di et hyl -4-[[1- (1H i mi dazol - 2-yl net hyl ) - 4- pi peri di nyl i dene] ( 8- qui nol i nyl
)- methyl ] benzam de; io

N, N-di ethyl -4-[[1-(1H i m dazol - 4-yl net hyl ) - 4- pi peri di nyl i dene] ( 8- qui nol i nyl
)- nethyl ] benzam de; and

N, N-di et hyl -4-[[ 1- (4- pyri di nyl met hyl ) - 4- pi peri di nyl i dene] (8- qui nolinyl) -
net hyl ] benzam de. 15 6. A conpound according to any of the preceding
claims, in formof itgNhydrochloride, dihydrochloride, sulfate, tartrate,
dltrlflu HaggRiat e 6% rat.e salts. 7. A process for preparing a conpound
of formula I, conpri the reaction of, 20 A) reacting a conmpound of the
gener al formula I BrH H3CN 11 1 H3C 11 N |

5

where each R1 phenyl ring and R1 heteroaromatic ring may independently be further
substituted by 1, 2 or 3 substituents selected from straight and branched C;-Cg alkyl, NO2,
CF3, C;-Cg alkoxy, chloro, fluoro, bromo, and iodo:

10 as well as salts thereof.

. . . 1 . 1 .
2. A compound according to claim 1, wherein each R" phenyl ring and R heteroaromatic

ring may optionally and independently be further substituted by 1, 2 or 3 substituents

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

3. A compound according to claim 1, wherein each Rl phenyl ring and R1 heteroaromatic

ring may independently be further substituted by a methyl group.

4. A compound according to claim 1, wherein R'is pyridinyl, thienyl or furanyl.

20
5. A compound according to claim 1, selected from any one of

e N,N-Diethyl-4-(8-quinolinyl-N-benzyl-piperidin-4-ylidene-methyl)-benzamide;

e N N-diethyl-4-[[1-(2-furylmethyl)-4-piperidinylidene](8-quinoline)methylJbenzamide;
25
e N N-diethyl-4-{8-quinolinyl[1-(2-thienylmethyl)-4-piperidinylidene}-

methyl }benzamide;

e N N-diethyl-4-[[1-(3-furylmethyl)-4-piperidinylidene](8-quinolinyl)methyl]benzamide;



PG H wherein PGis a urethane or benzyl-like protecting group with
8-quinolinyl boronic acid, using a palladiumcatalyst in ce of a
base to Ud@"’f‘ﬂ’é conpounds of WD 01/ 74806 PCT/ SE01/ 00708 PéﬁgEEfé@if%
formula I, O H3ICNH3C' N NI PG Mwhich is thereafter deprotected,
under standard conditions and al kyl ated under 5 reductive conditions with
a conpound of the general fornmula R1L-CHO to give conpounds of the general
formula | 8. A conpound according to claiml for use in therapy. 10 9. A
conmpound according to claim@8, wherein the therapy is pain nmanagenent. 10.
A compound according to claim8, wherein the therapy is directed towards
gastroi ntestinal disorders. 15 11. A conpound according to claim8, wherein
t he therepy, NVsliahyldetleqhinaingl 84$3-gpényanethy idepipasislinyligenelnespound accor di ng
to claim5, wherein the therapy is directed to disorders of the

synpat het i BEHamMius system 20

e N,N-diethyl-4-[[1-(2-pyridinylmethyl)-4-piperidinylidene](8-quinolinyl)-

5 methyl]benzamide;

e N,N-diethyl-4-[[1-(1H-imidazol-2-ylmethyl)-4-piperidinylidene](8-quinolinyl)-

methyl]benzamide;

o e N N-diethyl-4-[[1-(1H-imidazol-4-ylmethyl)-4-piperidinylidene](8-quinolinyl)-

methyl]benzamide; and

e N,N-diethyl-4-[[1-(4-pyridinylmethyl)-4-piperidinylidene](8-quinolinyl)-

methyl]benzamide.

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

dihydrochloride, sulfate, tartrate, ditrifluoroacetate or citrate salts.

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

20 A) reacting a compound of the general formula II
0O
AN
H,C N
Br
H,C
\
PG 1

wherein PG is a urethane or benzyl-like protecting group with 8-quinolinyl boronic

acid, using a palladium catalyst in the presence of a base to give the compounds of



13. Use of a compound according to fornmula I of claiml for the manufacture
of a nedicanent for use in the treatnent of pain, gastroi i

di sorder ¥O Y 48Bi nal  injuries. WD 014574806 PCT/ smloom?gtr%%}’@?’l’%
pharmaceutical conposition conprising a conpound of the fornmula I according
to claim1l as an active ingredient, together with a pharmaceutically
acceptable carrier. 15. A nethod for the treatnent of pain, whereby an

ef fective amount of a conmpound of the 5 formula | according to claiml is
adm nistered to a subject in need of pain managenent. 16. A nethod for the
treatment of gastrointestinal disorders, whereby an effective anount of a
conpound of the fornmula | according to claiml1, is admnistered to a

subj ect  s&FEH fAgHdIm sai d gastrointestinal disorder. 10 17. A method for
the treatnment of spinal injuries, whereby an effective anbunt of a

conpound of the forpgula | according to claiml, is admnistered to a

subj ect suffering romsaid spinal injury. is 18. A conpound of the
general formulad| N | PG Hwherein PGis a urethane

or benzyl - Hake ?ﬂﬁ
H,C

which is thereafter deprotected, under standard conditions and alkylated under

. .. . 1 .
5 reductive conditions with a compound of the general formula R -CHO to give

compounds of the general formula I
8. A compound according to claim 1 for use in therapy.
10 9. A compound according to claim 8, wherein the therapy is pain management.

10. A compound according to claim 8, wherein the therapy is directed towards

gastrointestinal disorders.

15 11. A compound according to claim 8, wherein the therapy is directed towards spinal

injuries.

12. A compound according to claim 5, wherein the therapy is directed to disorders of the
sympathetic nervous system.
20
13. Use of a compound according to formula I of claim 1 for the manufacture of a
medicament for use in the treatment of pain, gastrointestinal disorders, or spinal

injuries.
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14. A pharmaceutical composition comprising a compound of the formula I according to

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

15. 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.
16. A method for the treatment of 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 gastrointestinal disorder.

17. A method for the treatment of spinal injuries, whereby an effective amount of a
compound of the formula I according to claim 1, is administered to a subject suffering

from said spinal injury.

18. A compound of the general formula II

) Br

PG o

wherein PG is a urethane or benzyl-like protecting group.



