1 5 JUN 2004 WO 01/45637 -. PCT/ SEGD 02559 1 NOVEL COVPOUNDS Fiel d qgfy tinenot
invention 5 The present invention is directed to novel conpounds, to a
process fwoboilagis preparation, their use and pharmaceuti sgf/sERppesi tions
conprising the novel conpounds. The novel conpounds are useful in therapy,
and in particular for the treatnent of pain. Background and prior art 1U
The 6 receptor has been identified as Having a role in nany bodily
functions such as circulatory and pain systens. Ligands for the S receptor
may therefore find potential use as anal gesics, and/or as anti
hypertenshﬁﬁﬁgﬁgghﬁg j ds for the S receptor have al so been shown to
possess i % ctivities. 15 The identification of at |east
three different popul ations of opioid receptors (p., $ and x) is now well
established and all three are apparent in both central and peripheral
nervous $sd efhe dfventisry speci es including man. Anal gesi a has been observed
in various animal nodels when one or nore of these receptors has been
activated. 20 Wth fem/exceptions currently avail able selective opioid S
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compounds are useful in therapy, and in particular for the treatment of pain.

Backeround and prior art

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

shown to possess immunomodulatory activities.

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

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

25 -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
tmproved analgesic effects, but also with an improved side-effect profile over current p
agonists, as well as having improved systemic efficacy.

30



25 S-at:having not only inproved selectivity, but also an inproved 15 jynN 2004
side-effect profile. Thus, the problemunderlying the present invention was

to findweyya88l gesics having inproved anal gesi c ef f ectgsrdidbokso wWith an
i nproved side-effect profile over current agoni sts, as well as having

i nproved systemc efficacy. 30 1 5 JUN 2004 WO 01/ 45637 PCT/ SEO0/ 02559 2
Anal gesi cs that have been identified dand are existing in the prior art have
many di sadvantages in that they suffer from poor pharmacoki netics and are
not anal gesic when adm nistered by systemc routes. Also, it has been

docunented that preferred.S agoni s conpounds, descrjibed within the prior
art, sho%nglﬁﬁsh‘fs‘flﬁ?}jﬁf’e E"iﬁ’?\}gff”é‘?’\fi@a ?ré&iuggmgﬁhsp%ﬁﬁr?ﬂ%lm@a systenical ly.
W have pow.f ; .} &l : cificall i sclosed by, but
el adedt o eRR R vy bt R SR A B e Saf b MR ovea

& agoni sidrpinizpedd besysanmc routesVALKS, ipBiscBey db@inidntefaniiQrareras Bgknidi scl osed
in W98/28270, when adm nistered 10 systenically. The conpounds of the
present $amRIYNisdesoxihpd Mithin the pigroah shen o guifieapeotedsivé effcosaska | evel s of
delta reccﬁ_@tor r%ﬁoni sm g‘nd nmetabolic stability. 15 Qutline of the invention

The nbvef"UBREETHYSCTEE0Pdi ng to the present invention are defined by the
formula | CH3 | wherein

We have now found that certain compounds not specifically disclosed by, but included
within the scope of WO 98/28270, exhibit surprisingly improved 8-agonist properties and
in vivo potency relative to compounds disclosed in W098/28270, when administered

10 systemically. The compounds of the present invention exhibit significant and unexpected

increased levels of delta receptor agonism and metabolic stability,

Qutline of the invention

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



-1 5 JUN 2004 WO 01/ 45637 PCT/ SEOCQ 02559 3 R1 is selected from (i) phm@m@
(ii) pyridinyl s O0O\/ 10 (iv) furanyl (v) imdazolyl '5 N 11!/ N Vi
tri azo]ylg%”ﬁmgégl}l 20U4 WO 017/ 45637 PCT/ SE00/ 02559 4 V\hereP@ﬁgfh{,Bg.ssghenyl
ring and eferoaromatic ring may optionally and i ndependently e
further substituted by 1, 2 or 3 substituents selected from straight and
branched C1-C6 al kyl, NO2, CF3, Cl-C6 & koxy, chloro, fluoro, brono, and
i odo. The substitutions 5 on the phenyl ring and on the heteroaromatic
ring may take place in any position on said ring systens.

Rl 1s selected from

(i} phenyl;

5 (ii) pyridinyl

(1ii) thiophenyl

(iv) furanyl

(v) imidazolyl

N—NH

(vi) triazolyl



Wthin the scope of the invention are al so pharmaceutically acceptaQQp UN 2004
salts of the conpounds of the formula I, as well as isoners thereof. Jo %n
a pref enweoi/gepodi nent of the invention, the conpounds ofct/sEecmisas | are
present as the (+)-enantioner, or as the (-)-enantioner. By "isonmers" we
“mean conpounds of the formula I, which differ by the position of their 15
functional group and/or orientation. By "orientation" we nean

stereoi sonmers, di astereoisoners, regioisonmers and enantioners. The novel
conpounds of the present invention are useful in therapy, especially for
the treatnent of various pain conditions such as chronic pain, heuropathic
pain, acute pain, 20 cancer pain, pain caused by rheumatoid arthritis,
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as exhaustive. Conpounds of the invention are u S i nmu ators,

especi al by firther sutisnivoaaiibyel, 2dir Sesabeuenselecra fidid ffaidht and bRkcleli N grafts,
or gan transcé); ants_and simlar surgical needs, for 25 coll agen di seases,

various &tCerakdsNOpotFaia-Gealkpy, chigrmb fuomggbiems, anpiiogat Thesubsiitutingent s.

ComD o eSS b SRS B S B e =

par adi gmnggﬂ.s&nq@y invol ve the use of isotopically |abelled versions of
t he conpounds of the invention in diagnostic techniques 30 and inaging
applications such as positron em ssion tonmography (PET). 1 5 JUN 2004 WO
01/ 45637 _PCT/ SEOQQ 02559 5 Conpounds of the invention are useful for the

t r eat mentIBEN HiesFPRSRE Ahe iQugIion areiso plwmaqeptically acerptapls sa af thdence, vari ous

mental i L{RESS8S of FiOYeHuid MBIweRIEBmeId:OMS gastro-

10
In a preferred embodiment of the invention, the compounds of formula I are present as the

(+)-enantiomer, or as the {(-)-enannomer.

By “isomers” we mean compounds of the formula I, which differ by the position of their
15 functional group and/or orientation. By “orientation” we mean sterecisomers,

diastereoisomers, regioisomers and enantiomers.

The novel compounds of the present invention are useful in therapy, especially for the
treatment of various pain conditions such as chronic pain, neuropathic pain, acuie pain,
20 cancer pain, pain caused by rheumatoid arthritis, migraine, visceral pain etc. This list

should however not be interpreted as exhaustive.

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

25 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
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

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



- intestinal disorders, spinal injury and drug addiction, including t ﬁ.mNZML
treatnent of alcohol, 5 nicotine, opioid and other drug abuse and f

di sorders %f }égohg syrrpat hetic nervous system for exanple per/speomn2559
hypertenS|on npounds of the invention are useful as an anal gesic agent

for wuse during general anaesthesia and nonitored anaesthesia care.

Conbi nations of agents wth different properties are often used to achieve
a bal ance of effects needed to maintain the anaesthetic state (eg.

amesi a, anal gesia, nuscle relaxation and sedation). Included in 10 this
conbi nati on are inhal ed anaesthetics, hypnotica, anxiolytics, neuronuscul ar
bl ockers and opioids. Also within the scope of the invention is the use of
any of the conpoun accor di n to t fornula | _above, for the manufacture
of” o e CSABRRTSET ira BoR e fapf%aﬁgff spreaniof Gabie doPAILOBiBERYs oG
above. Aher g,?%gg QhrdiGnd € atnment of a
subj ect suw ealril}ler?é rome'an?/ o?ntnh&g%c%lrsl Ptqoggﬁlﬁ%ﬁggéyagg& aLs{rﬁlnereby an

ef fective mrestindl dobrders; egipaumdry aeeRigidigtion, hbiedingtietkctrheraBOXI@ohl S
adm nistered to a patient in need of such treatnent. 20 Al so included
within 1 hemg@tdﬁeompldtaﬁé opheedaigtabispaad foratisordess eftpe nmnqthqtmnemdsyatcm as

described jn S i paf t ful in th of d f
Formul a1 EDGVEP RBHHC G- BrRMARET B A e s SRS 20 DR BTV 0 Pho

present i ny@RLKR ofRYal lﬁﬁael’s‘ih@ﬁ%ﬁﬂm@bﬁtér@& Lﬁ\éﬁstﬂ&mawe %bl&%oﬁé oft d3€nts
procedures described in Schenes I, [11, and IV. These known procedures

are descrwhledifferend prophrtieh are Adten nsretio @:lgemu chdliremoftiifacts rﬂ:edﬁd tEdmztmt@m John

Wley and ons %9922 Katritsky, A R, Lan, X Chem Soc. d?!
363- 373( waes HCHaE (68 ﬂ@w&an?’a@&«waﬁéﬂwﬁy%%%ﬁém) Ige‘uqe BJUN

2004 |, this combination are inhaled anaesthetics, hypnotica, 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

15 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.

20  Alsoincluded within the scope of the present invention, is any novel intermed:iate as

described in Scheme I hereinafter useful in the synthesis of compounds of formula I above.

Methods of preparation

The compounds according to the present invention may be prepared by following any one
25 of the procedures described in Schemes 1, I1, 111, and IV. These known procedures are

described in J. March, Advanced Organic Chemistry, 4" Edition, John Wiley and sons

(1992); Karritsky, A.R., Lan, X. Chem. Soc. Rev., pp. 363-373 (1994), which are hereby

incorporated by reference.
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WO 01/ 45637 6 SCHEME 1 Et 2N Et 2N M Conversion to | eaving group 5 JUN 2004
1) Depr ot ecti on PCTI SPOOI 02559 0 Et 2N Et 2N Pp 2) ArCH2L, base such a;

tri et hy@mi/pea7 or ArCHO and reduci ng agent such as NaChBHSE00/0bEsS Aco) 3BH
P=a protecting group such as Bn, Boc, CBz M= Li, My, Zn X=Br, | L=C, Br,
Ovs, OIs, | R = as defined in formnul aﬁ(l) above CHO
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Et 2N reduci ng agent such as NaCNBH3, Na(Aco)3BH CHO J 1 1) Deprot ecESOMﬁ
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M Conversion to |eaving group 1)Deprotection Et2 N Et2N 2) Ar CJ-lZLi_élgaﬁm 2004
such as triethylamne, or ArCHO and reducing agent such as NaCNBH3,

Na( Aco) 3 %_/‘356%’{'_0" ecting group such as Bn, Boc, CBz M ddpsidbioasén X=Br, |
L=Cl, Br, , s, | Rl= as defined in forrmula (1) above PCT/ SE00102559 1
5 JUN 2004 WO 01/ 45637 10 Et2N Exanples The invention will now be
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Exanple 1 Preparation of 4-f
(4- benzyl -1 - pi perazi nyl ) (S-gui nol i nvi ) met hyl 7-N, N- di et hyl benzani de 15 JUN 2004

di hydr(\g IG(PM&;;; (conpound 2) The title conpound 2 was ppepaERsh2E fol | owi ng
t he synthetiCT procedure of Schene 1 10 below. Schene 1 (1) s-BulLi, THE

-78C "5*n f {ii) OEt2N 64%Et2N (1) n-Bull, THE -78C IV Et, N SOCtz
CH2C4 - 100% PCT/ SE00102559 Et, N 2 eq. I®BnBr Net,, MCN

Examples

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

not to be construed as limiting the invention.

Example ]
Preparation of 4-[(4-benzyl-1-piperazinyl}(8-quinolinvl)methyl]-N.N-

diethylbenzamide dihvdrochloride (compound 2)

The title compound 2 was prepared by following the synthetic proceduré of Scheme 1

10 below.
Scheme 1
{i} s-Buli, o o
THE -78°C o
Smin .  ELN :ChL ELN
il O U¢
f ELN | ~100% i
\ OH  Nu ci -~
64% . n
o

{i} n-BuLl, Vo ’ A
v, H=N N=H
ELN )K©\ THF -78*C H~N N-bn v g
) (il CH,CN, 80°C CH,CN, 80°C
W OO 24h 53% 12h 568%

-

o o]
S U< e o ¢
. |
U - N ~
[j 2 eq. BnBr [j

N NEt,, MeCN

N
25°C, 4h l-’i
2%
Compound 1

Compound 2

|



25,C, 4h 72% '\ H N NN CH, CN, 80C 12h 58% H Conpound 1 Conpound ?SJ’IUNS
JUN 2004 WD 01/ 45637 PCT/ SEOQ 02559 11 (i) Preparation of 1 2004
NN- di et hywdleifaasary| benzam de (conpound ). 4-Fornyl benzopeTraeowo26sbl. 2 g,
74.6 mol ) and triethylamne (10.4 nL, 75 nmml) was dissolved in THE (100
m.) and cooled to --10 C. i-Butylchloroformate (10.3 niL, 78 mml) 5 was
added and stirring was continued for 10lhkinutes at -10 C before
diethylamne (9.7 nm., 94 mvl) was added and sol ution was allowed to reach
25 C. After concentration, aqueous workup and chronmat ography on silica
(0-100 % EtOAc in heptane), a total of 7.4 g (50 %9 conpound | was
obtained. 10 (ii) Preparation of

N, N-di et h etk nala i d Il
i et hy) Pﬂeﬂdﬂmg@gvgfm Qi myJ)n)ymh%idlaq%ggam IA'( conpound 1)

8- Br onoqui nol i'ne (3. mol ) "was di sso In dry TIFF (150 nL) and
cool ed t o4-FordylBenrndercig{ltlr2og&a.6 mmBl)land (riedhylamine (10.8ml), 75 nassli aae, 14. 4

e e RS THRED b o e oS Beh Sr e GRS A o
s was added and stirring was continued for 10 minutes at —10 °C before diethylamine
(9.7 mL, 94 mmol) was added and solution was allowed to reach 25 °C. After
concentration, aqueous workup and chromatography on silica (0-100 % EtOAc in heptane), a

total of 7.4 g (50 %) compound I was obtained.

10 (ii) Preparation of N,N-diethyl-4-[hydroxy(8-quinolinyl)methyl]benzamide
(compound II)
8-Bromogquinoline (3.0 g, 14.4 mmol) was dissolved in dry THF (150 mL) and cooled to
-78 °C under nitrogen. s-BuLi (11.1 mL, 1.3 M in pentane, 14.4 mmol)} was added dropwise
during 5 min (Preparation and reactions with 8-lithioguinoline: Suggs, J. Org. Chem. 1980,
15 45, 1514.). After further 5 min, N,N-diethyl-4-formylbenzamide (3.5 g, 17.0 mmol) was
added dissolved in THF (5 mL). The solution was stirred 1 h, then NH,ClI (ag.) was added.
After concentration, aqueous workup and chromatography on silica (0-100 % EtOAc in
heptane), a total of 3.5 g (70 %) compound II was obtained.
MS: 334, 262, 234, 215, 204, 178, 156, 129.
20
Alternative route to prepare compound Il from N,N-diethyl-4-iodobenzamide
(compound IV)
Compound IV (0.67 g, 2.2 mmol) was dissolved in dry THF (25 mL) and cooled to -78 °C
under nitrogen. n-BuLi (1.3 mL, 1.6 M in hexane, 2.2 mmol) was added dropwise during 5
25 min. After further 10 min, 8-formylquinoline (0.17 g, 1.1 mmol) (8-formylquinoline was
made from 8-methylquinoline by oxidation with selenium dioxide at 150-155 °C for 12 h
( Kingsbury, J. Med. Chem. 1993, 3308.) was added dissolved in THF (1 mL). The solution
was stirred 1 h, then NH4Cl] (aq.) was added. After concentration, aqueous workup and
chromatography on silica (0-100 % EtOAc in heptane), a total of 0.29 g (78 %) compound

30 II was obtained.



is 45, 1514.). After further 5 mn, N N-diethyl -4-fornylbenzam de (13 J\N7004
17.0 mmol ) was added dissolved in THE (5 nL). The solution was stirred |

h, thenyi¥¥fbsicaq.) was added. After concentration, aqgepiseomsioup and
chromat ography on silica (0-100 % EtOAc in heptane), a total of 3.5 g (70
% conpound Il was obtained. Ms: 334, 262, 234, 215, 204, 178, 156, 129. 20
Alternative route to prepare conpoundI2l from N, N-di et hyl - 4-i odobenzani de
(conpound V) Conpound IV (0.67 g, 2.2 mol) was dissolved in dry THE (25
m.) and cooled to -78 C wunder nitrogen. n-BuLi (1.3 nL, 1.6 Min hexane,
2.2 mol ) was added dropwi se during 5 25 min. After further 10 m n,
8-fornylquinoline (0.17 g, 1.1 mmol) (8-fornyl quinoline was nmade from

(K mgs by PgpirgBa b EX IS8t By e AT B BeBbrdd® >0 e (T i
The sol gdm@pountelI)stirred 1 h, then NHAC) (agq.) was added. After

concentration, aqueous vvorkug) and chromat ography on silica (0-100 % Et OAc
i n hept &vapoundtld( 20 gob.6mupd) ya¢ digsolyedsongy HEC1385 ML sad BRI ned. 1 5 JUN

2004 WO 45637 PCT/.SE00102 12 (iii) Preparation qQf 4-[chi

or o( 82 q&gﬁir‘&nilz‘)w Y ﬁs-aﬁgﬁq?ﬁ%f‘ﬁg}ﬁg%’e‘ﬁ e at ﬁ%{fﬁ%ﬁdmlnlaf‘??h%npound N
(2.0 g, I ' j : =l 0.53 ni,
7.3 mlsgv%%%%%@ﬁ%ﬁﬁgﬂr%ﬁ% gglﬁhmlg@yléﬁdrgre a]gfgéisgg&c? 1%?0%%%]@5@@ t he
sol vent imés nextapamiah edthont fugberauriGoagumund 111 was obtai ned as an oil

(-100% _and used
MS: 348, 333, 233, 215, 204, 156.

10 (iv) Preparation of N,N-diethyl-4-[1-piperazinyl(8-quinolinyl)methyl]benzamide
(compound 1). '
The crude product compound III (~ 6.6 mmol) and piperazine (2.3 g, 26 mmol) was
dissolved in dry MeCN (50 mL) and heated at reflux 12 h. The solvent was removed in
vacuo, the residue dissolved in CH,Cl; and washed with water and the organic phase dried
15 (K2COs) and evaporated in vacuo. After chromatography on silica (0-20 % MeOH in
CH:Cl;, 1% NH,OH), a total of 1.8 g (68 %, 2 steps) compound 1 was obtained. Further
purification could be achieved by reverse phase chromatograpy (LiChroprep RP-18, 10-50 %
MeCN in water, 0.1 % TFA)togive 1.2 g coloflcss product. The dihydrochloride salt was
made by treatment with 2 eq. HCI in ether.
20
Mp: 180-90 °C.
IR (KBr, vma,) 3297, 2982, 2716, 2474, 1611, 1434, 1380, 1288, 1098 cm’.
MS (amine): 402, 318, 246, 217, 109.
'H NMR (amine, CDCl5): § 1.2, 1.1 (2s, 6H), 2.94, 2.51 (2m, 8H), 3.5-3.1 (m, 5H), 6.05
25 (s, 1H), 8.94-7.20 (m, 10H).
Anal. (C2sH3eN4,O x 3.2 CF;CO;H) C, N; H: calced, 4.36; found, 3.90.

{v) Preparation of 4-[(4-benzyl-1-piperazinyl}(8-quinolinyllmethyl]-N.N-

diethylbenzamide dihydrochloride (the title compound 2)




in the next reaction wi thout further purification. MS 348, 333, 233,5 31p200t
204, 156. io (iv) Preparation of N,Ndiethyl-4-[1-pip

erazi nyl (8y@yi/gxed4 nyl) met hyl ] benzanmi de (conpound 1). The geritd@episgduct
conpound 11l (- 6.6 Mol ) and piperazine (2.3 g, 26 mmol) was dissolved in

dry MeCN (50 nL) and heated at reflux 12 h. The solvent was renoved in
vacua, the residue dissolved in CH2CO 2 dA3d washed with water and the

organi ¢ phase dried is (K2CO3) and evaporated in vacuo. After

chromat ography on silica (0-20 % MCOH in CH2O z, 1% NH4OH), a total of 1.8

68 % t 1 bt ai ned. Furt her urification could be
achi eved ByRtBddI o de el ar Ay b o 6y Iam!)svasmssglor%n i
ter, 0.34 ' - I roduct .. The .di hydrochl.oride salt
vas rade M L2 E3RAA plorad (69 A B3 TyRA UE bancli b A IR (Rer
V..) 3297Afessz,thez&ﬁﬁionmzmnae@ﬂdmdLﬂ@ﬂurifﬂeaag,chilﬁﬁﬁ@ r&ﬁ'%acmcmica (0%5560( ani ne) :
CDC13): 8 1.%, .1 (2s,

402, 318, 246, 217, 109. 'H NMR (ani ne, . 2.94,
2.51 (2m Ma@H imCH:@) or byyeversy phae obromamefapy (LidhroBe®RP7LE200-80% MLH) .

Pr par af t BhBF 3- TP aTRURR 1] S1A o SHA) RS e SammOhFAmOBIAFR. | - N
g ) }ezg . 13 ?egﬁﬁ;ﬁ’g 6“7"6’?55 . q?g (RY ) 8 thehearlink o BvERAIRAYAcRIok a2 sl 2§04 WO
IR (ZX HCI, KBr) : 2388, 1606, 1434, 1356, 1287 (cm-1).
TH NMR (free amine, CDCl3) 6 = 1.05 (m, 6H), 2.5 (m, 8H), 3.1-3.6 (rﬁ, 6H), 6.04 (s, 1H),
1w 7.18 -8.98 (m, 15H).
Anal. (C3pH33ClN4O) C, H, N.

Alternative procedure to prepare the title compound 2 from compound III

The crude product compound I1I (~ 13.2 mmol), triethylamine (2.0 mL, 14.5 mmol) and N-
15 benzyl-piperazine (2.6 g, 14.5 mmol) was dissolved in dry MeCN (50 mL) and heated at

reflux 12 h. More N-benzyl-piperazine (0.5 g, 2.8 mmol) was added and heating continued

for 12 h. The solvent was removed in vacuo, the residue dissolved in CH5Cl; and washed

with water and the organic phase dried (K;CQO,) and evaporated in vacuo. After

chromatography on silica (0-10 % MeOH in CH,Cls), a total of 3.5 £ (53 %) of the title

20 compound 2 was obtained.

Examples 2 & 3

Separation of the enantiomers of compound 2 {(compounds 3 and 4)

The preparative separation of this compound was done on a Chiralcel OD column
25 (50mm X 50 cm) using Hexane / EtOH / Diethylamine 85:15:0.1 as the mobile phase.

On the Chiralcel OD column, the (+)-isomer was found to elute first,



Compound 1 (1.3 g, 3.2 mmol) and triethylamne (0.90 n., 6.4 muol) ﬁ?d 2000
dissolved in MCN (10 nlL). Benzyl bromde (0.77 nmL, 6.4 mopl) was éU;N

W th stiywhpgedt 25 C. After 4 h the solution was concept¥atmdzand
purified by chromatography on silica (0-5 % MOH in CH2Cl12. or by reverse
phase chromatograpy (Li Chroprep RP-18, 20-80 % MeCN 5 in water, 0.1 % TFA).
Atotal of 2.2 g (72 % of the title cddnpound 2 was obtai ned- Treat nent
with 2 eq. HJ (aq.) and freeze drying gave the di hydrochl oride salt
(3.6g9). IR (2X HO, KBr) : 2388, 1606, 1434, 1356, 1287 (cm1). rH NMWR
(free amne, CDC13) 8 = 1.05 (m 6H), 2.5 (m 8H), 3.1-3.6 (m 6H), 6.04
(s, 1H, i a 7.18 -8.98 (m 15H). Anal. (C32H38C12N0) C, H, N

Al ternati 1 gedure to prepare the title compound 2 from conpound |11 The
crude prc]f%ggﬁi‘corrpound [Tl (- 13.2 mmol ), triethylamne (2.0 ni, 14.5 mol)
and N-  15.)haprzdnzpi- peligerariavi@-duifelinyindet FRN NV@ sthdien@hva i n dry MeCN
(50 nm.) and heated at reflux : re enzyl -pr perazine (0.5 g, 2.8
mol ) wagcampmidahid heating continued for 12 h. The solvent was renoved in

vacua, t he rzg.sijﬁ,itdg: dj ?@%@%@q in CH2CI 2 and washed wth water and the

or gani'c C e&cé And evaporated in vacuo. After chromatography
on silicag(emid (FOMBBN 8- 636LI @, I fe title 20
conpound 2 was (gbt ai ?gd Exa '}es) 393tg elpﬁf atglg?n(goWﬁ?zeﬁgngl oners of

conpound 12Hj, cSoT&)(muridB BSQa(ni, léH) The pr epar ative separation of this conpound
was done on a Chir | umm 25 mm X 50 c¢ usi ng Hexane / EtCH /

Di et hyl am%bw&gab "13ésH?tq“,C RSP 1B Iﬁasr‘é 9.0k opr Cohl B4 - 60D 1%um,
the (+)-isomer was found to elute first. 1 5 JUN 200 '

10 Example 3
(+)4-[(4-benzyl-1-piperaziny]){8-quinolinyl)methyl1-N,N-diethvlbenzamide

(compound 4)

[o)p™: +130° (c 0.69, MeOH)

"H NMR: (CD;0D): 8= 1.05 (m, 6H), 3.0-3.6 (m, 14H), 5.90 (s, 1H), 7.22 -8.20 (m,
15 13H), 8.78 (m, 1H}), 9.50 (m, 1H).

ANALYSIS: Calc.w.3.2 H;O, C: 61.67, H: 7.18, N: 8.99.. Found C: 61.70, H: 6.46, N:

8.84

Example 4
20 Preparation of N.N-diethyl-4-

gquinolinyl)methvlibenzamide(compound 5

The title compound 5 was prepared by following the synthetic procedure of Scheme 2

below.



WD 01/ 45637 PCT/ SE00/ 02559 14 Exanple 2
-)4-[(4-benzyl - 1- pi perazi nyl ) 8-qui nol i nyl) net hyl ) - ( (
conmpound ]n2%: -130 (c 0.78, MeOH) 'H NVR (CD30OD %) m
EsH),nps.o- 601?45%36} 14H), 5.90 (s, 1H), 7.22 -8.20 (m 13 CT’gE"f’é”% 1H) ,
9.50 (m 1H) ANALYSI S:Calc.w. 3.1 H20, C 61.85, H 7.17, N 9.02-Found C
61.84, H 6.60, N 8.89 !0 Exanple_3 15

(+)4-[ (4-benzvl - 1- pi perazi nyl ) (8-gui nolinyl)nethyl)-N, N-di et hvl benzam de
(conpound 4) [a] D25..: +130 (c 0.69, MeOH) "H NVR (CD3OD): 6= 1.05 (m
6H), 3.0-3.6 (m 14H), 5.90 (s, $dheme222 -8.20 (m 15 13H), 8.78 (m 1H),
9.50 (m 1H). ANALYSIS: Calc.w. 3.2 H20, C 61.67, H 7.48 N 8.99.. Found
C 61.70, H 6.046, N 8.84 Exanple 4 20 Preparatio of
N, N- di et hyl -4- | benzyl) - 1- pi per azi nyl | (8-
guinolinylf/\

followng t
01/ 45637

N -di et hyl benzam des JUN 2004

Compound 1
P Compound 5

To a solution of compound 1 (0.80g; 1.99 mmol) in CH,Cl; (20ml) was added Et;N
(0.83ml; 5.97mmol) followed by p-methy] benzyl bromide (773mg; 4.18mmol). The
reaction mixture was stirred overnight and was then was concentrated under reduced

s pressure. Purification by reverse phase using 10%-30% CH3;CN/H,0.

(M+1) calculated: 507.70, (M+1) observed: 507.20

IR (NaCl, free amine) 2969, 2807, 2360, 1628, 1455, 1425, 1286, 1134, 1095 (cm-1). -

H NMR (CDCI3, free amine) 3= 1.0, 1.1 (2m, 6H, amide-Me), 2.31 (s, 3H, Ar-Me), 2.5
0 (m, 8H, piperazine-H), 3.2, 3.5 (2m, amide-CH2), 3.49 (s, 2H, ArCH2N), 6.03 (s, 1H,

Ar2CH), 7.06-7.68 (m, 11H, Ar-H), 8.01-8.12 (m, 2H,Ar-H), 8.93 (m, 1H, Ar-H).

Anal. (C3;H33CI3;N,0) C, H, N.

Examples 5 & 6

15 Separation of the Enantiomers of compound 5 to give compounds 6 and 7

The preparative separation of this compound was done on a semi preparative Chiralce] AD
column (21 mum X 25 c¢m) using Hexane / EtOH / Diethylamine 80:20:0.1 as the mobile

phase. On the Chiralcel AD column, the (-)-isomer was found 1o elute first.



0 Conmpound | Schenme 2 Et3N, CH2Cl12; RT H, C 15 Br PCT/ SE00/ 02559 CO”H;SUM ﬁi{]h
To a solution of conmpound I (0.80g; 1.99 nmmol) in CH2Cl12 (20nl) was added
Et 3N (@Wo83a86375. 97nmol ) fol |l owed by p-nethyl benzyl br @ordeoyi2z3nyg;
4.18mmol ). The reaction mxture was stirred overni ght and was then was
concentrated under reduced 5 pressure. Purification by reverse phase using
10% 30% CH3CN H2O. (M+1) cal cul ated: B®7.70, (M+l) observed: 507.20 IR
(NaCl, free amne) 2969, 2807, 2360, 1628, 1455, 1425, 1286, 1134, 1095
(cm1). "HNWR (CDC13, free amine) S =1.0, 1.1 (2m 6H, am de-M), 2.31
(s, 3H, Ar-Me), 2.5 in (m SH, piperazine-H), 3.2, 3.5 (2m am de-CH2),
3.49 (s, 2H, ArCH2N), 6.03 (s, 1H, Ar2CH), 7.06-7.68 (m 11H Ar-H),
8.01-8.51&@%%? Ar-H), 8.93 (m 1H, Ar-H. Anal. (C32H38C12N4O) C, H, N
Exanpl e s Separation of the Enantioners of conpound 5 to give
conpounds)49[ 44l met A BervBpia piplerasin i EBajuiioling)) flet K-V N-GigiBuibenaatidélone on a
sem pregarative Chiralcel AD colum (21 nm X 25 cn) using Hexane / EtOH |
Di et hyl 0 :0.1 as the nmobile phase. On the Chiral cel AD col um,

t he (5')'[ia?[95':?513“}@%c1.8%g0}ﬁ elute first.

Example 6
(+)4-[[4-(4-methvlbenzyl}-1-piperazinyll(8-quinolinyl)methyl]-N.N-diethyibenzamide
(compound 7) -

1 [op®: +124° (c 1.4, MeOH)

Example 7
Preparation of 4-[{4-[4-(tert-butvl)benzyl]-1-piperazinvl}(8-quinolinyl)methvl]-N,N-

diethvlbenzamide dihydrochloride (compound 8)

CH, ©

o) LK)

N N\l

()

N

O

o,
CH,

Compound 8

15

20



0 15 JUN 2004 WD 01/45637 PCTI SEOOI 02559 16 Exanple 5 15 JUN 2004
(-)4-[[4-(4-met hyl benzyl)-1-pi perazinyl](8-quinolinyl)nmethyl]-N N-di eq F!yw)e

nzam de d 6J s [a]D25:: -131 (c 1.0, MOH Exa
(1) 4- 114-‘%@%%%& benzyl ) - 1- pi per azi nyl | (8- gui nol i nyl ) n‘et%yfl;?ﬁlgl’:ﬁzl\?-sgii et hy[ be

n zam de (conpound 7) 10 MD 25: +124 (c 1.4, McOH) Exanple 7 Preparation
of 4-[[4-[4-tert-butyl]benz | -1- i erazin | 8- uinolin 1 meth 1 -N N

di et hyl benzam de di hydrochl ori de (conpound 8) CH Conpound 8 15 20 1 5 JUN
2004 WO 01/ 45637 PCT/ SEQQ 02559 17 By procedure anal ogous to the
preparation of conmpound 2, the title conmpound 8 was prepared. Al kylation
was per f dhneracedurhanalagens oibe prepaaten droomipdend 2, the title compound 8 was

prepared. Alkylation was performed with 4-zert-butylbenzylbromide.
MS (ES) 549.53
(MH+).

s IR (NaCl, free amine) 2963, 2807, 2360, 1631, 1456, 1425, 1285, 1135, 1094, 1001
em™).
"H NMR (CDCI3, free amine) § = 1.0, 1.2 (2m, 6H), 1.29 (s, 9H), 2.50 (m, 8H), 3.2, 3.5
(2m), 3.50 (s, 2ZH), 6.04 (s, 1H), 7.16-7.68 (m, 11H), 7.98-8.10 (m, 2H), 8.92 (m, 1H).
Anal. (C3sHasCLN:0) C, H, N. |

Example §
Preparation of N.N-diethvl-4-[[4-{4-nitrobenzv})-1-pinerazinyl](8-

quinolinvl)methvlibenzamide dihvdrochloride (compound 9)

CA
o LA
ENJ N

N

Ny

Compound 9

15

20



MS (ES) 549.53 (MH+). s 1R (NaCl, free anine) 2963, 2807, 2360, 16i$,
1456, 1425, 1285, 1135, 1094, 1001 (cml). rH NVR (CDC13, free ani ma)JUyl 2004

L o 1. ., 71.29 (s, 9H), 2.50 8H), 3.2, 3.5 50
%2(0%‘33539”) 7 T 6s (H)rn, 11H),(m7 56 5. 10 (m 2&)&’%%3%022%(% (1i|)

Anal (CS6HLGC12N40) C, H N 10 Exanple 8 Preparation of

N. V-di et hyl -4-[f4-(4-nitrobenzvl)-1-gdi8perazi nyl) ( 8-

uui nol i nvl) met hvl j benzam de di hvdrochl ori de (conpound 9) Conmpound 9 15 5 20
1 5 JUN 2004 WO 01/ 45637 PCT( SEO0/ 02559 18 By pr ocedure anal ogous to the
preparation of conmpound 2 above, the title conmpound pr epar ed.

Al kyl at BarProgesuiseneioe st oWe weaarmqutsewm%%?hqyé thwstle Esynpsgad 84 (M 1+)
oo 15 B e S SR B, 10 0170 010
(2m 6H), 2.50 (m 8H), 3.2, 3.5 (2n), 3.60

MS (ES) 538.04 (MH+).

5 IR (NaCl, free amine) 2969, 2809, 2360, 1626, 1518, 1456, 1426, 1343, 1286, 1134,

1095, 100] (em-1).

'H NMR (CDCI3, free amine) 5 = 1.0, 1.2 (2m, 6H), 2.50 (m, 8H), 3.2, 3.5 (2m), 3.60

(s, 2H), 6.05 (s, 1H), 7.18-8.16 {m, 13H), 8.94 (m, 1H).

Anal. (C3;H37:CIbNsO3) C, H, N.



(C32H37C12N503) C, H, N. 10 1 5 JUN 2004 WO 01/ 45637 PCT/ SE00/ 02559 1‘r§
Exanpl e 9 tion of 4- 4- 2 4-bis trifluoromethvl be s docde €Fazin
| 8- gui n‘é’ﬁ“ﬁ{;} STt byl [~ N.N-di eth 1 benzani de di hydr ochl o?uaclfg“’(”?:‘%srr%ound 10)
Compound 10 5 10 By followi ng the procedure anal ogous to the preparation of
conpound 2 above, the title conmpound 1® was prepared. Al kylation was
performed with 2,4 15 bis(trifluoronethyl)benzyl brom de. M (ES) 629.08
(MH). 1R (Nad, free am ne) 2970, 2811, 2360, 1628, 1456, 1426, 1346,
1275, 1170, 1128 (cm 11i NWR (CDC13, free amne) S =1.0, 1.2 (2m 6H),
2.48 (m 8H, 3.2, 3.5 (2m, 3.71 20 (s, 2H), 6.06 (s, 1H), 7.20-8.14 (m
12H), 8.9 ] . Anal . (C34H36C12F6N40) C, HL N 1 5 JUN 2004 WD 01/ 45637
PCTJSECOL Exanmpl e 10

Preparation of 4-[{4-2.4-bis(trifluoromethvl}benzvil-1-piperazinyl}(8-

guinolinvl)methyl]-N.N-diethvibenzamide dihydrochloride (compound 10}

CH, Q

Baelel
pet

N

CF/(Z:F

3 3

Compound 10

By following the procedure analogous to the preparation of compound 2 above, the title
compound 10 was prepared. Alkylation was performed with 2,4-
15 bis(trifluoromethyl)benzylbromide.
MS (ES) 625.08 (MH+).
IR (NaCl, free amine) 2970, 2811, 2360, 1628, 1456, 1426, 1346, 1275, 1170, 1128
(cm™). |
'H NMR (CDCI3, free amine) 6 = 1.0, 1.2 (2m, 6H), 2.48 (m, 8H), 3.2, 3.5 (2m), 3.71
2 (s, 2H), 6.06 (s, 1H), 7.20-8.14 (m, 12H), 8.95 (m, 1H). Anal. (C3:H3,Cl;F(N,O) C,H, N



Preparation of N, N, di ethvl-4-[[4-(4-methoxybenzyl)-1-pi perazinyl | (8-
gui nol i nyl ) met hyl | benzam de di hydrochl ori de (conpound 11) 5 10 By pr“cﬁcww‘
anal ogows g1uskdre preparation of conpound 2 above, the tipdrgpe@Reund 11

was prepared. Al kylation was perforned with 4-net hoxybenzyl chloride. M
(ES) 523.45 (M#). 15 IR (NaCl, free am ne) 2966, 2806, 2360, 1627, 1510,
1456, 1426, 1286, 1246, 1134, 1095 (2m1). 'H NWR (CDCl 3, free amne) 8 =
1.0, 1.2 (2m 6H), 2.48 (m 8H, 3.2, 3.5 (2m, 3.47 (s, 2H), 3.78 (s, 3H,
6.03 (s, 1H, 6.80-7.68 (m 11H), 8.01-8.12 (m 2H), 8.93 (m 1H). Anal.
(C33H40C12N402} C, H, N. 20 Exanple 11 1 5 JUN 2004 WD 01/ 45637

PCTJSEDQ 02559 21 Preparation 4-(E4-(2, 4-dichl orobenzyl) - 1-pi perazin

11(8-qui ﬁ%rﬁﬁ%ll?mat hvl I - N, N- di et hyl benzani de di hydrochl ori de (conpound 12)
CH3 O 5 10 By follow ng the procedure anal ogous to the

pr epar at Ppapitichosiomdieth v AgYE (4-dthdxybérfv))- 1-piperazinyl](8-

quinolinyl)methyllbenzamide dihvdrochloride (compound 11)

CH, O

JoLQ
O

N

CH0 : Compound 11

By procedure analogous to the preparation of compound 2 above, the title compound 11
was prepared. Alkylation was performed with 4-methoxybenzylchloride.
MS (ES) 523.45 (MH+).

15 IR (Na(l, free amine) 2066, 2806, 2360, 1627, 1510, 1456, 1426, 1286, 1246, 1134, 1095
(cm-1).
'H NMR (CDCI3, free amine) § = 1.0, 1.2 (2m, 6H), 2.48 (m, 8H), 3.2,3.5 (2m), 3.47
(s, 2H), 3.78 (s, 3H), 6.03 (s, 1H), 6.80-7.68 (m, 11H), 8.01-8.12 (m, 2H), 8.93 (m, 1H).
Anal. (Cy3HyoCloNL,O,) C, H, N.

20

Example 11



- conpound 12 was prepared. Al kylation was perfornmed with
2. 4-di chl or obenzyl chl ori de. M5 (ES) 562.45 (M#). is IR (Nad, freelanUiet
2968, 281&0 @AG&y 2341, 1627, 1470, 1426, 1285, 1134, 109pcTtiseidobise ' H NWVR
(CDbC13, free amne) 8 =1.0, 1.1 (2m 6H), 2.5 (m 8H), 3.2, 3.5 (2m, 3.58
(s, 2H), 6.05 (s, 1H), 7.14-7.70 (m I1OH), 8.06 (m 2H), 894(m 1H) .
Anal . (C32H3GCI14N4O) C, H, N. 20 Exanpf® 12 1 5 JUN 2004 WO 01/ 45637
PCT15E00/ 02559 22 Pre aration of N -dieth 1-4- 4- 2- vridin Inmeth V1 -1- i
erazin 1 8- quinolinyl ) met hyl ] benzam de di hydrochloride (conpound 13) cM3 O
5 Conpoung 13 0 d. . 20 was, di ssolved in MeOH (2 nl)
wth 2-py i Hpergzinyl| ainalinpipethyll VN- o 02

nmo] ) . Soﬂﬁesﬁﬂbe@l!%mmﬁﬁﬂch%m@g&%u&#a rrm)l) was added and stirring
conti nue or ol VEn was evap and residue purified by
chromat ography on silicac¢f0e10 % MeOH in CH2C]2). 38 ng (39 % product was

obt ai ned. 1s M5 (ES) 494.M9 R (NaCl, free am ne) 2968, 2809,
: 04, 1001 (cm1).

Compound 12

By following the procedure analogous 10 the preparation of compound 2 above, the title

compound 12 was prepared. Alkylation was performed with 2,4-dichlorobenzylchloride.

MS (ES) 562.45 (MH+).

15 IR (NaCl, free amine) 2968, 2810, 2360, 2341, 1627, 1470, 1426, 1285, 1134, 1095
(crn'l).
H NMR (CDCI3, free amine) & = 1.0, 1.1 (2m, 6H), 2.5 (m, 8H), 3.2, 3.5 (2m), 3.58 (s,
2H), 6.05 (s, 1H), 7.14-7.70 (m, 10H), 8.06 (m, 2H), 8.94 (m, 1H). Anal. (C32H36C1aN4O)
C,H,N.

20

Example 12



"H NV\R (CDC13, free amne) S=1.0, 1.2 (2m 6H), 2.50 (m 8H), 3. 21%@ 2004
(2m, 3.69 (s, 2H), 6.05 (s, IH, 7.12-7.70 (m 1CH), 8.08 (m 2H) &1
(m 1H wdlpiderm 1H). Anal. (C1H37A 2N5O C, H N 2@dpsuompiessl3
Preparati on of N, N-diethyl-4-ff4-(3-thienvlnethyl)-1-piperazinyll (8-

gui nol i nyl') met hyl | benzam de (conpound 14) 1 5 JUN 2004 WO 01/ 45637 23

PCTI SEQCQ' 02559 The title conpound 14 ¥&s prepared by follow ng the

synt hetic procedure of Schene 3 below. 0 Schenme 3 0 H Conpound 1 NaBH3CN,
CH3CO2H, MeOH Conpound 14 To a solution of conpound 1 (500ng; 099 mmol) in
Jul ) (104u]; 1.19mmol)

f ol | owed gt il S L hypidinglmeth il piperazinyligh, ohydrlde (186. 6nm;

2. 97mm, We L X REE € > APS OV. i ght, then sodium
hydrommlrﬁ& XU UT €& ©7 de{'th met hyl ene
CH, ©
Jasle
»
[Nj N
N
N
I ~
P

Compound 13

10 Compound 1 (80 mg, 0.20 mmol) was dissolved in MeOH (2 mL} with
2-pyridylcarboxaldehyde ( 39 uL, 0.40 mmol) and HOAc (1 uL, 0.02 mmol). Sodium
cyanoborohydride (26 mg, 0.40 mmol) was added and stirring continued for 48 h. Solvent
was evaporated and residue purified by chromatography on silica (0-10 % MeOH in
CHCL;). 38 mg (39 %) product was obtained.

15 MS (ES) 494.19 (MH+).
IR (Na(l, free amine) 2968, 2809, 2360, 1626, 1455, 1428, 1286, 1134, 1094, 1001 (cm-1).
'"H NMR (CDCI3, free amine) 8§ = 1.0, 1.2 (2m, 6H), 2.50 (m, 8H), 3.2,3.5 (Zm), 3.69 (s,
2H), 6.05 (s, 1H), 7.12-7.70 (m, 10H), 8.08 (m, 2H), 8.54 (m, 1H), 8.94 (m, 1H). Anal.
(C51H»CLNsO) C, H, N, '

20

Example 13
Preparation of N.N-diethyl-4-[{4-(3-thienvimethv])-1-piperazinvI](8-

quinolinvl)methvyllbenzamide (compound 14)



chloride (3X). The conbi ned nethyl ene chloride extracts were dried o
Na2SO4, filtered and concentrated under reduced pressure. Purifi cat

reverse pRasea4gimg 10% 30% i o0 CH3CN H20 (TFA as the buff @_2958
%?‘y inrr)

ot S Utgon

ng of

desired product (TFA salt). HPLC purity: >99% (215nrn); (MHD)
cal cul ated: 499.25, (M1l) observed: 499.46 Anal.: calculated for
(C30H34N40S X 2.80 C2HOR2F3 X 1.80 H20):23:50.28% H:4.79% 15 N 6.59%
0:15.80% S:3.77% F:18.77% found: C:50.28% H; 4.83% N:6.53% 1HNVR
8.95(dd, IH J=4.4, 2.0Hz), 838(dd 1H, J=8.0, 2.0Hz), 8.00(dd, IH, J=7.2,
1. 6Hz), 7.52-7.62(m 5H), 7.45(dd, 1H, J=4.8,

: Hz) ,
2.8Hz), 7. 'g‘m%‘ge COWUDJ’—QQ gas Erﬂpwrfsi by folipwiegithe sipthetiesprecedreaHitsyherse B6( s,

1H), 427§ekngH) 3.34-3.44(m 2H), 3.22-3.28(m 4H), 3.04-3.14(m 2H),
2.66-2.88(T1, 1.04-1.14(m 3H), 0.88-0.98(m 20 3H Exanple 14 1 5 JUN
2004 WD 01/ 45637 24 PCT/ SEOQ 02555&’&!%%% ation of N, N-digt hyl -

4- F[ 4- ( 2-

(conpound 15),
procedure of

5

20

furanyd met hyl ) - 1- pi perazi nyl | (8- gj uinoli nw
conpound 15 was prepared by”f

PW. - S\BHEN; ch,co,H, MeOH
o

Compound 1

Compound 14

To a solution of compound I (500mg; 0.99 mmol) in methano! (10ml) was added
thiophene 3-carboxaldehyde (104ul; 1.19mmol) followed by acetic acid (0.1m!; 1%} and
sodium cyano borohydride (186.6mg; 2.97mmol). The reaction mixture was stirred
overnight, then sodium hydroxide 2N was added and the mixture extracted with methylene
chloride (3X). The combined methylene chloride extracts were dried over Na,SO,, filtered
and concentrated under reduced pressure. Purification by reverse phase using 10%-30%
CH,CN/H;O (TFA as the buffer) gave 258mg of desired product (TFA salt).

HPLC purity: >99% (215nm); >95% (254nm)

(M+1) calculated: 499.25, (M+1) observed: 499.46

Anal.: calculated for (C3pH34N40S X 2.80 C,HO,F; X 1.80 H,0): C:50.28%; H:4.79%:,
N:6.59%; 0:15.80%; 5:3.77%; F:18.77% found: C:50.28%; H:4.83%; N:6.53%
'HNMR: 8.95(dd, 1H, J=4.4, 2.0Hz), 8.38(dd, 1H, J=8.0, 2.0Hz), 8.00(dd, 1H, 1=7.2,

1.6Hz}), 7.84(dd, 1H, J=8.0, 1.6Hz), 7.52-7.62(m, 5H), 7.45(dd, 1H, J=4.8, 2.8Hz), 7.20(dd,

2H, J=8.8, 2.2Hz), 7.11(dd, 1H, J=4.8, 1.6Hz), 5.96(s, 1H), 4.27(s, 2H), 3.34-3.44(m, 2H),
3.22-3.28(m, 4H), 3.04-3.14(m, 2H), 2.66-2.88(m, 4H), 1.04-1.14(m, 3H), 0.88-0.98(m,
3H)

Example 14



Compound 1 0 &C, Conpound 15 To a OC sol ution of furfurylal cohol (0,1

2.24 rnnol) and triethylanmine (0.52nl; 3.73mml) in nethyl ene chl oﬂﬁd&m 2004
(4ml) wawoaddssds net hanesul fonyl chloride (0.17ml; 10 2. 24gyRpdo/nrddee m xture
was stirred 1 hour at OC, then conpound 1 (300ng; 0.75mol) was added. The
reaction mxture was allowed to warmto roomtenperature and stirred

overni ght, then heated to 45C and stir?ed for 1 '12 hours. The reaction

m xture was allowed to cool to roomtenperature and NaOH 2N was added

untill pH was basic. The mxture was extracted with nethylene chloride
(3X) . Th%, conb. de xtracts 15 ver e dried over Na2SO4,
filtered-=aftt—Cohcer p & gocacs inYHBrat i on by reverse
phase usi ,E%Q e buffer) gave 197ngy of desired

pr oduct %&m@ %ﬁ%@ﬁ% éJlﬁ 15nm 254nm and 280nm (I\/H)

cal cul at atie mES:oﬁii‘mubMiE)wa@ tps@mee@y féﬁ@.vx:ﬁg ro@ecﬁr% 8fiscnthle %J

1.6Hz), 8.29(dd, 1H, J=8.0, 1l.6Hz), 7.97(dd H, J= 1. 6Hz), 79(d

1H, J=7. 2eley: 7.61(d, 2H, J=8.OHz), 7.52-7.58(m 2H), 7 48(dd, 1H J=8.0,
4.4Hz),, 7.19(d, 2H, J=8.0Hz), 6.56(d, 1H, J=3.2Hz), 6.40(dd, 1H, J=3.2,
2. 4Hz}, 6.02(s, Scheme 4 MsCl; B3N, C2Ci2 01/ off 15 JUN 2004

0
! ShSYe
O O MsCl; Et,N; CH,Cl, ) : |
- Na

| - N
[Nj N Qi/?f\cm [Nj
&
Compound 1 ’

Compound 15

To a 0°C solution of furfurylalcohol (0.19ml; 2.24 mmol) and triethylamine (0.52ml;
3.73mmol) in methylene chloride (4ml) was added methanesulfony] chloride (0.17ml;

10 2:24mmol). The mixture was stirred 1 hour at 0°C, then compound 1 (300mg; 0.75mmol)
was added. The reaction mixture was allowed to warm to room temperature and stirred
overnight, then heated to 45°C and stirred for 1 ¥4 hours. The reaction mixture was allowed
to cool to room temperature and NaOH 2N was added untill pH was basic. The mixture
was extracted with methylene chloride (3X). The combined methylene chloride extracts

15 were dried over Na,SOy, filtered and concentrated under reduced pressure. Purification by
reverse phase using 10%-25% CH3;CN/H;O (TFA as the buffer) gave 197mg of desired
product (TFA salt).

HPLC purity: >99% (215nm, 254nm and 280nm)
(M+1) calculated: 483.63, (M+1) observed: 483.30

20 'HNMR: 8.89(dd, 1H, J=4.4, 1.6Hz), 8.29(dd, 1H, J=8.0, 1.6Hz), 7.97(dd, 1H, j=7.2,
1.6Hz), 7.79(d, 1H, J=7.2Hz), 7.61(d, 2H, J=8.0Hz), 7.52-7.58(m, 2H), 7.48(dd, 1H, J=8.0,
4.4Hz), 7.19(d, 2H, J=8.0Hz), 6.56(d, 1H, J=3.2Hz), 6.40(dd, 18, J=3.2, 2.4Hz), 6.02(s,



WO 01/ 45637 PCT/ SE00102559 25 1H), 4.26(s, 2H), 3.34-3.44(m 2H), 1.5 JUN 2004
3.16-3.26(m 4H), 3.04-3.14(m 2H), 2.68-2. 1‘86(NmN- d4|—|%h I1 06;r1. 14(m 3?—#,
0.90-0.98 Exanple 15 s Preparation o \ et hyl - dedcro02ss
f4-(3-fur m?%@ﬂw Y0 pi perazinyl (8- Qui nol nyl ) met hyl | g‘énzs%?ﬁ”&%(’corrpound
16) The title conpound 16 was prepared by follow ng the synthetic procedure
of Schenme 5 below. Scheme 5 0 MsCE; Et3N, CH2CI2 H la Conpound 1 HO 0O
Conmpound 16 To a OC sol ution of 3-furanmethanol (220ng; 2.24 mol) and
triethylamne (0.52nl; 3.73mmol) in nethylene chloride (4m) was added

I l,.ch [ 1700 . 2. 24mmo] ). The m xture was stirred 1
ﬁh?ags Sgéﬁ?ﬁézﬁ&cgﬁ{)égﬁaz( ‘%4(%%M'1%3-?§W] : 3&@5‘*‘@/&1&@&&@(;12-6&?@8&(@@% i on
m xture wagpahl 0 t 0 enperature and stirred overnight,
t hen heated )?(l)'oggggéﬁaﬂgﬁib?roe%g%@f /2 hours. The reaction m xture was

al | oned

Example 15
5 Preparation of NJV-diethvl-4-[[4-(3-f1_lgmvlmethvl)-l-pipggzinvl](S-

quinolinvl)methvl]benzamide(compogld 16)

The title compound 16 was prepared by following the synthetic procedure of Scheme 5

below.

Scheme 5

0
0 N
<N P O O
) O O MsCL, EtN; CHCl, |
I : - No N&
N N

o
() ()
[/ N
hl.] HO A
H O __
0 Compound 1 Compound 16

To a 0°C solution of 3-furanmethanol (220mg; 2.24 mmol) and triethylamine (0.52ml:
3.73mmol) in methylene chloride (4ml) was added méthanesulfony] chlonde (0.17ml;
2.24mmol}). The mixture was stirred 1 hour at 0°C, then compound 1 (300mg; 0.75mmol)
15 was added. The reaction mixture was allowed to warm to room temperature and stirred
overnight, then heated to 45°C and stirred for 3 ¥ hours. The reaction mixture was allowed
to cool to room temperature and NaOH 2N was added untill pH was basic. The mixture
was extracted with methylene chloride (3X). The combined methylene chloride extracts
were dried over Na;SOy, filtered and concentrated under reduced pre.'ssure. Purification by
20 reverse phase using 10%-25% CH3CN/H,0 (TFA as the buffer) gave 293mg of desired
product (TFA salt).
HPLC purity: >98% (215nm and 280nm); >99% (254nm)
(M+1) calculated: 483.63, (M+4l) observed: 483.34



to cool to roomtenperature and NaOH 2N was added untill pH was basi c Jﬁ]@
m xture was extracted with nethylene chloride (3X). The conbi ned tsnyl Na :
chl ori dewoxim#els were dried over Na2SO4, filtered and eonsestesssed under
reduced pressure. Purification by 20 reverse phase using 10% 25% CH3CN H20
(TFA as the buffer) gave 293ng of desired product (TFA salt). HPLC purity:
>98% (215nm and 280nm; >99% (254nmn) ?(6M+1) cal cul ated: 483.63, (M1l)
observed: 483.34 1 5 JUN 2004 WO 01/ 45637 PCTI SE00/ 02559 26 Anal .:
calculated for (C30H34NAO2 X 3.10 C2HO2F3 X 1.70 H20): C 50.17% H 4.71%

5 o3 o A EgeliA e Ot (e oI R 1o it G R a7 4
1. 2Hz), NBQ(&%@OIS‘Q?%‘FZ@@% 2l C:504890 }165(76% ﬁ@%% 19(d, 2H, J=8.0Hz),
H . 4.13(s, 2H), (m” 2H), 3.20-3.28(m

6. 46(s 3{% 97(s, |
4H) , MR( ﬁa93me|) 1H21=6164 Z(Bﬁoraz»&(aﬂ,,lmje&é,lz mém)m; 08¢dd, 18, B8-4). 98(m 3H)

0 mﬁhé%fzﬁﬂ%ﬁ? 12060k 2Pl et S b ARG B DHeh kol

Fol | ot ng (ke Sy Rabi a0 oasdur s 2P SBRErE M ot S Lk R0 b
NaBH( OCOCHB)18; 4103 0821 4(FH3R), 2.88-0.98(m, 3H)

Example 16
10 Preparation of NN-diethyl-4-[[4-(2-thiophenylmethyl)-1-piperazinv]}(8-

quinolinvlimethylTbenzamide dihydrochloride (compound 17)

The title compound 17 was prepared by following the synthetic procedure of Scheme 6

below.
Scheme 6
O
O
O O NaBH{OCOGH,);; CH,CO,H; GH,Cl, i
N Na o~
® ! Y
N g S
H \ |
s Compound 1 Compound 17

To a solution of compound 1 {0.99 mmol) in methylene chloride (10ml) was added
2-thiophenecarboxaldehyde (190ul; 1.98mmol) followed by acetic acid (0.1ml; 1%). The
20  mixture was stirred 30 minutes then sodium triacetoxyborohydride (0.63g; 2.97mmol) was
added and the reaction mixture stirred overnight. The reaction mixture was neutralized
with sodium hydroxide 2N and extracted with methylene chloride (3X). The combined

methylene chlonde extracts were dried over NaySQ,, filtered and concentrated under



1 f ~ H15 Conpound 1 0 Conpound 17 To a solution of conpound 1 (O. Q% ﬂppmm
in methylene chloride (10m) was added 2-thi ophenecarboxal dehyde (190u

1. 98nmmol ) Wwolsi/essed by acetic acid (0.1m; 1% . The 20 m Xtph@spaf2ses
30 minutes then sodiun1triacetoxyborohydride (0.63g; 2.97mml) was
and the reaction mxture stirred overnight. The reaction m xture was
neutralized w th sodium hydroxide 2N ardf extracted with nethyl ene chloride

(3X). The conbined nethylene chloride extracts were dried over

filtered and concentrated under 1 5 JUN 2004 WO 01/ 45637 - PCTI SEOQ

CH3CN H20

irred
added

Na2SO4,

02559

oo 120 (TER SEEe SPrERy Gavie %E%SE B d B 1P SN FPRAsarttg

HPLC puri t Wyffe %@ggﬁﬁgggﬁd 1) cal cul ated: 499. 25,
observed: 439 @% SR Iﬁ&ﬁf %Qg

5 Anal™. : calc at ed OH34N40S X 2.50 C2HO2F3

(M+1)

X 0.10

H20) : C. 53 HPLOfuritit >¢99W¢1(2%nm) N%%l@%(mmp 12.42% 5:4.08%; F:18.14% f ound:
C: 53.49% H 4.63%; N.7.49% 'HNVR 8. 91§dd, 1H, J=4.0, 1.6Hz), 8.30(dd,
| H, J=8.8, (M%Fﬁélculaﬁe@e‘@a& M4 1) pbyerged: 499.3B17) , 7.81(d, | H, J=7.2Hz),

Ty 29 o gt afRken e RS B008 BED AR B0y 6l R o

N:7.13%; 0:12.42%; S:4.08%; F:18.14% found: C:53.49%; H:4.63%; N:7.49%
THNMR: 8.91(dd, 1H, J=4.0, 1.6Hz), 8.30(dd, 1H, J=8.8, 1.6Hz), 7.96(dd, 1H, J=7 4,
1.4Hz), 7.81(d, 1H, J=7.2Hz), 7.62(d, 2H, J=8.0Hz), 7.46-7.58(m, 3H), 7.20(d, 2H,
J=8.0Hz), 7.14-7.22(m, 1H), 7.00(dd, 1H, }=5.2, 3.6Hz), 6.03(s, 1H), -4.38(5, 2H), 3.34-

10 3.44(m, 2H), 3.14-3.22(m, 4H), 3.06-3.12(m, 2H), 2.74-2.88(m, 4H), 1.04-1.14(m, 3H),
0.88-0.98(mn, 3H)

Example 17
15 Preparation of N.N-diethyl-4-[[4-(2-imidazolylmethyl)-1-piperazinvl}(8-

quinolinyl)methvllbenzamide dihvdrochloride (compound 18)

The title compound 18 was prepared by following the synthetic procedure of Scheme 7

below.

Scheme 7

7.22(m

o O
PS¢
O O NaCNBH,; CH,CO,H; MeOH )
> |

N Ne | IT\NH N. Nz
o o ()
: ° Ny
(W

Compound 1
Compound 18

20

To a solution of compound 1 (0.99 mmol) in methanol (10m]} was added



10 3. 44( m 2H), 3.14-3. 22( m 4H), 3. 06- 3. 12( m 2H), 2.74-2. 88( m 4H)1,5 JUN ZUUL
1.04-1.14(m 3H), 0.88-0.98(m 3H) Exanple 17 35 Preparation of

N. N- di epftydizade374- 2-imidazol Jnmeth 1 -1- i erazinvl 8- ycR®Epflozkssret hv!
benzam de di hvdrochl ori de (conpound 18) The title, conpound 18 was prepared

by follow ng the synthetic procedure of Schene 7 below Scheme 7 Conpound
18 20 To a solution of conpound 1 (0.%® mmol) in methanol (10M) was added
1 5 JUN 2004 WD 01145637 PCTI SEQQ 02559 28 2-i m dazol ecar boxal dehyde
(:14ng; 1.19mmol) followed by acetic acid (0.5nl; 5% . The m xture was

ti d 3. haurs then sodi um cyanobor ohydride (186.6ng; 2.97mmol) was added
Snd 1 he Tt ot s TR s SO G DyTiE0s SBSi D STIns % e was

neutrali i, 1N i d ide: cte i.th. | ene chloride
(3% rgneme MR SRANCEEY Al s @ FhiaC s ek B Rebeon

fi | tereciaaedlabine eguchin SktuRAeds stied 06 Hight. S Yo R 1o WikthhCabd MvRYzehever se
phase using 10% 30% CH3CNI H20O (TFA as the buffer) gave the TFA salt. The

HO sal twilasodiu@ehydsoxidge B anst ersracted; with:meylSregcidbrided &) Stle poodiret ( HCI
?ﬁ/:,rg_gs' OE’E!@&/}E%{ ich%é_dggg%)a t52 1v?cr}emdrieﬁgg\?é)r (I%aSé%T? filltgrc Ma;%i) cc():naclcr(lztgaltg:i[ %gc:ler483' 29,

reduced pressure. Purification by reverse phase using 10%-30% CH2CN/H,0O (TFA as the

buffer) gave the TFA salt. The HC! salt was made wsing HCl/ether. Yield: 60.3mg of

desired product (HC] salt).

HPLC purnty: >95% (215nm); >93% (254nm)

100 (M+1) calculated: 483.29, (M+1) observed: 483.19
THNMR: 9.12-9.22(m, 1H), 8.54-8.62(m, 1H), 8.08-8.16(m, 1H), 7.98-8.04(m, 1H), 7.60-
7.86(m, 4H), 7.38-7.46(m, 2H), 7.22-7.32(m, 2H), 6.32(s, 1H), 4.11(s, 2H), 2.94-3.40(m,

12H), 0.88-1.12(m, 6H).



IH), 7.60- 7.86(:, 4H), 7.38-7.46(m 2H), 7.22-7.32(m 2H), 6.32(s, ,
4.11(s, 2 -3.40(m 12H), 0.88-1.12(m 6H). 1 5 JU 01/ 45637
PCT/ SEQY 30205?3%5% Exanpl e 18 Preparation of N, N-di et hvl -4??28%"}5\%9

4-im dazol vl net hyl ) - 1- pi perazi nyl | (8- gui nolinyl)nmethyll benzam de

di hydrochl ori de (conpound 19) The title22onmpound 19 was prepared by

foll owi ng the synthetic procedure of Schene 8 5 below Schene 8 0

NaBH( OCOCH3) 3; CH3CO2H, CHP2 0 10 15 H Conmpound 1 0 H Conpound 19 To a

: 0 e I
roomterrpeﬁ%t"tljlrﬁﬁol ution of 434 (400ng; 0.99 mmol) and 4-i m dazol e

Preparation of N.N-diethyl-4-[[4-(4-imidazolvIimethvl)-1-piperazinyl](8-

"HNMR 9.12-9.22(rn, 1H), 8.54-8.62(m 1H), 8.08-8.16(m 1H), 7.98-8.D4(N1004
1H)

guinolinvyDmethvltbenzamide dihvdrochloﬁde (compound 19)

The title compound 19 was prepared by following the synthetic procedure of Scheme §

5 below.

Scheme 8

0
N NaBH(OCOCH,),, ) O O
) O O CHCO,H; CH,CL,
N.. Nx

0
O et ]
N N N
’ ff
Compound 1 H

Compound 19

10

To a room temperature solution of 434 (400mg; 0.99 mmol) and 4-iﬁidazoie
carboxaldehyde (95.5mg; 0.99mmol) in methylene chloride (10m]) was added acetic acid
(0.1ml). The mixture was stirred for 5 hours then sodium triacetoxyborohydride (632mg;
2.98mmol) was added. The reaction mixture was stirred overnight and was neutralized with

20  sodium hydroxide 2N. The mixture was extracted with methylene chlonde (3X). The



car boxal dehyde (95.5ng; 0.99mmml) in nethylene chloride (10m) was adgggy 1001
acetic acid (0.1m). The m xture was stirred for 5 hours then sodi um

tri acet woyhasehydri de (632ng; 2.98mv]) was added. Thepcesgbi/mBsom Xt ure
was stirred overnight and was neutralized with 20 sodi um hydroxi de 2N. The
m xture was extracted with nethylene chloride (3X). The 1 5 JUN 2004 WO

01/ 45637 PCT/ SEQCO 02559 30 conbi ned n%thI ene chloride extracts were dried
over Na2SO4, filtered and concentrated under reduced pressure.

Purification by reverse phase chr orrat ogr aphy using 15% CHBCNI H20 (TFA as

(D350m SRR AGE WRIO oy T sOR s ald BieBihistY 4z2. 06
Anal . : caldetfeateed predkuré. GR&H%A{NQDD e%rwpr%&@%%a%gpa ﬁ/@ukﬂ%%h%c 47.25%
H 4.27% - NS 03% 0:16. 17% F: 23, 8% found: G 475316 209% N 8.87

"HNVR. GOS8 H:@HTF 424 the, buffepigaye 183mg pfidesirbtt prbdiictdFE, saB). 39( dd, 1H, J=8.8,
1.2Hz), io0 7.93(dd, IH J=7.2, 1.6Hz), 7.86(dd, 1H, J=8.0, 1.6Hz), 7.71(d,
2H, J=8.8Hz), 7 60(dd |H, J=8.8, 4.411z), 7 56(dd, 1H, J=8.0, 7.2Hz),

7. 40 .74(s, 2H), 3.38(q, 2H,
Jza.%st)mc %Z%%ﬁsr&glﬁﬁénd%%h =7. 2Hz) 2.(72-2.5%(m 2I(-|)q,

1.08(t, (BHI)&QSuId{IdEI)483(I89MH)cﬁisbrvé§71~82|§6) 35 Exanpl e 19 Preparation of

N. N-di et hyl - 3-triazol yl met hyl pi perazi nyl) (8-
G ol | e et oleth P o BOEHICF 5 (b G 285: At | &

compound. 4R, . PREEY: B! Alhg 09 s Ak B ek pr ocedure of Scherre 9
'HNMR: 8.99(dd, 1H, J=4.4, 1 .2Hz), 8.76(d, 1H, J=1.2Hz), 8.39(dd, 1H, J=8.8, 1.2Hz),
10 7.93(dd, 1H, J=7.2, 1.6Hz), 7.86(dd, 1H, J=8.0, 1.6Hz), 7.71(d, 2H, J=8.8Hz), 7.60(dd, 1H,
J=8.8, 4.4Hz), 7.56(dd, 1H, J=8.0, 7.2Hz), 7.40(s, 1H), 7.27(d, 2H, J=8.8Hz), 6.12(s, 1H)
3.74(s, 2H), 3.38(q, 2H, J=6.4Hz), 3.10-3.25(m, 6H), 3.06(q, 2H, J=7.2Hz), 2.75-2.90(m,
2H), 1.08(1, 3H, J=6.4Hz), 0.92(t, 3H, J=7.2Hz2)

Example 19
Preparation of N.N-diethyl-4-[[4-(3-triazolylmethyDh-1-piperazinvl1(8-

quinolinyl)methvl]benzamide dihvdrochloride (compound 20)

The title compound 20 was prepared by following the synthetic procedure of Scheme 9

20 below.

Scheme 9

0
0 ~
K,COs; DMF; P O O
O ‘ 60°C 1o 140 °C
> ' N N
-
[Nj Na ' cn/\I(NHe [ j

N N
N NH N
; A o
H™ "0 N—N
Compound 1 H

Compound 20



20 bel ow. Scheme 9 0 0 K2COa; DMF; \ 60C to 140 C ca,~ H Conpoungsyl 2604
NH2 NH 11 N, H11~ 0 N-N H Conpound 20 1 5 JUN 2904 WO 01/ 45637

PCTI SEOO/ ®26E®5@&1 5 10 To a room tenperature sol uti on 434p¢POBmgzs0. 50
mol ) in dinethy]formam de (10m) was added potassium carbonate (275ngy;

1.99mol ), followed by N-formam do- 2- a1

10 To aroom temperature solution 434 (200mg; 0.50 mmol) in dimethylformamide (10m])
was added potassium carbonate (275mg; 1.99mmol), followed by N-formamido-2-
{chloromethyl)acetamidine (170mg; 1.24mmol). The reaction mixture was heated to 60°C
and surred for 2 days, then the temperature was raised to 140°C and stirred for 3 hours. The
reaction ruxture was allowed to cool to room temperature and water was added. The

15 mixture was extracted with ethylacetate (3X). The combined ethylacetate extracts were
dried over Na,SO,, filtered and concentrated under reduced pressure. Purification by
reverse phase chromatography using 20% CH;CN/H,O (TFA as the buffer) gave 21mg of
desired product (TFA salt).

HPLC purity: >99% (215nm, 254nm and 280nm)

20 (M+1) calculated: 484.28, (M+1) observed: 483.92
Anal.: calculated for (Cy3sH33N,0 X 3.30 C,HO.F; X 3.30 H,0): C:45.20%; H:4.70%;
N:10.66%; 0:18.97%; F:20.46% found: C:45.12%; H:4.60%; N:10.84
'"HNMR: 8.94(dd, 1H, J=4.4, 1.6Hz), 8.38(s, 1H), 8.33(dd, 1H, J=8.0, 1.2Hz), 7.93(d, 1H,
J=7.2Hz), 7.85(d, IH, J=7.2Hz), 7.65(d, 2H, J=8.8Hz), 7.51-7.58(m, 2H), 7.23(d, 2H,

253 J=8.8Hz), 6.15(s, 1H), 4.21(s, 2H), 3.40-3.50(m, 2H), 3.10-3.30(m, 8H), 2.90-3.10(m, 2H),
0.90-1.30(m, 6H)



(chl oromet hyl ) acet am dine (170ng; 1.24mmol). The reaction m xture was jyn 2004
heated to 60C and stirred for 2 days, then the tenperature was raised to
140C andvebigseed for 3 hours. The reaction m.xture was mi1/sEmed2959 cool to
roomtenperature and water was added. The 15 m xture was extracted with

et hyl acetate (3X). The conbined ethyl acetate extracts were dried over
Na2SO4, filtered and concentrated undé? reduced pressure. Purification by
reverse phase chromatography using 20% CH3CNI H2O (TFA as the buffer) gave
21m of desired product (TFA salt). HPLC purity: >99% (215nm 254nm and
280nm g@ %&%i | cul .gd: 484. 28, (M+rl) observed: 483.92 Anal.:

cal cul at 3.30 C2HO2F3 X 3.30 H20): C: 45.20% H:4.70%

N: 10. 66% 0: 18.97% F:20.46% found: C:.45.12% H:4.60%; N:10.84 | HNWR
8.94(dd, 1H, J=4.4, 1.6Hz), 8.38(s, 1H), 8.33(dd, IH J=8.0, 1.2Hz),

7.93(d, Tht novdcondtdmhds atc8Sind, to 1id, prdsent Rivent onmHbhedadnhistedeBor@ltz, ) |
7.51-7.58(m 2H), 7.23(d, 2H, 25 J=8.8Hz), 6.15(s,. 1H), 4.21(s, 2H),

3. 40- 3. 5% ﬁ’iﬂu%ma,ﬂyssui’emsr}%é% topigplly, sntepmasally pipiraperitgneally injgathoradigl, 6H) 1 5
JUN 2066, - I 5 2 Phar maceut i cal..conposi t.ions The
novel5coW%%%%é@ﬁg%@%P§$%§§Fgﬁ%%ﬁ§pgg§gﬁ1”?%? nlﬁ%hzwg$y5gB§HﬂVHF§ﬁ%red

oral 'y, joind.ranuscul arly, subcutaneously, topically, intranasally,
intraperitoneally, intrathoracially, 5 intravenously, epidurally,
intrathecally, intracerebroventricularly and by injection into the joints.

A preferred_route of .admnistration is oralhy i ntravenqusly or
i ntranu lﬂczg?rﬁf. route of administration 1s orally, intravenously or intramuscularly.

10 The dosage will depend on the route of administration, the severity of the disease, age and
weight of the patient and other factors normally considered by the attending physician,
when determining the individual regimen and dosage level as the most appropriate for a

particular patient.

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

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

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

it can aiso 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
25 necessary binding properties in suitable proportions and compacted in the shape and size

desired.

For preparing suppository compositions, a low-melting wax such as a mixture of fatty acid

glycenides and cocoa butter is first melted and the active ingredient is dispersed therein by,
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33 for exanple, stirring. The nolten honbgeneous m xture is then poured

into convenient sized nolds and allowed to cool and solidify. Suitable
carriers magnesi um car magnesi um stearate, talc, |actose, sugar,

te,
pectin, gﬂ%@féf “ﬁ@lysﬁca?f’éﬂ’?g {‘ ‘agg?@éﬁ_ K, ey licnela, Brrpoate. dewbenme.
car boxy mebraig Srbitl RS & cidm!aBMare NBts VG, Wa¥on £ CRBriRY (iifle, @nd the like.

10 dihydrochloride, edetate, edisylate, estolate, esylate, fumarate, glucaptate, gluconate,
glutamate, glycollylarsanilate, hexylresorcinate, hydrabamine, hydrobromide,
hydrochloride, hydroxynaphthoate, 1odide, isethionate, lactate, lactobionate, malate,
maleate, mandelate mesylate, methylbromide, methylnitrate, methylsulfate, mucate,
napsylate, nitrate, pamoate (embonate), pantothenate, phosphate/diphosphate,

15 polygalacturonate, salicylate, stearate, subacetate, succinate, sulfate, tannate, tartrate,
teoclate, triethiodide, benzathine, chloroprocaine, choline, diethanolamine,
ethylenediamine, meglumine, procaine, aluminium, calcium, lithium, magnesium,
potassium, sodium, and zinc. Preferred pharmaceutically acceptable salts are the
hydrochlorides, and bitartrates. The hydrochloride salts are particularly preferred.

20
The term composition is intended to include the formulation of the active component with
encapsulating matenial 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.

28
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

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



Pharmaceutically acceptable salts are acetate, benzenesul fonate, Eﬁaﬁﬁﬁﬂm
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nmucate, napsylate, nitrate, panpate (enbonate), pantothenate, ph osph
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10
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

15 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.

BIOLOGICAIL EVALUATION

20 In vitro model

Cell cujture

Human 2938 cells expressing cloned human w4, &, and k receptors and neomycin resistance
were grown in suspension at 37°C and 5% CO, in shaker flasks containing calcium-free

25 DMEMI10% FBS, 5% BCS, 0.1% Pluronic F-68, and 600 pg/mi geneticin.
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such as natural synthetic guns, resins, nethyl cellul ose, sodium

car boxymet hyl cellul ose, and other suspending agents known to the
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formcan also be a capsule, cachet, or tablet itself, or can

appr opri atiee oikd &in gherpigmegenizhé with papokdrge dorf 1Y svs. THB! OhDGEGAW aEMAWATI ON 20
and K 1 ocant o S4B i eI i et 3+ 0Bcs RCUS PO on a1 37C
0. 19 Pl ur ot & F b B 00 o M gahere e R Brs Ss R G e
PCT/ SEQQ GP%5& 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 peliets were resuspendea in membrane
1o buffer ( 50 mM Tris, 0.32 M sucrose, pH 7.0). Aliquots (1 ml) in polypropylene tubes were

frozen in dry ice/ethanol and stored at -70°C unti) use. The protein concentrations were

determined by a modified Lowry assay with SDS.

Binding assays

Membranes were thawed at 37°C, cooled on ice, passed 3 times through a 25-gauge
needle, and diluted into binding buffer (50 mM Tris, 3 mM MgClz, 1 mgfml 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 ug/ml aprotinin, 10 uM bestatin, 10 uM diprotin A, no

20 DTT). Aliquots of 100 ul (for pg protein, see Table 1) were added to iced 12x75 mm
polypropylene tubes containing 100 pl of the appropriate radioligand (see Table 1) and
100 p! of test peptides at various concentrations. Total (TB) and nonspecific (NS) binding
‘were determined in the absence and presence of 10 M naloxone respectively. The tubes
were vortexed and incubated at 25°C for 60-75 min, after which time the contents are

25 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 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

30 96-place PEl-soaked unifilters, which were washed with 3 x 1 m! wash buffer, and dried in
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25- gaugenaheashgs and diluted into binding buffer (50 MM Tris, 3 mM Myd 2,
| ng/m igma A-7888), pH 7.4, which was stored at 4C after
filtration through a 0.22 mfilter, and to which had been freshly added 5
p.g/m aprotinin, 10 uM bestatin, 10 AMdiprotin A, no 20 DIT). Aliquots of
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presence of 10 AM nal oxone respectively. The tubes were vortexed and
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S.E.M. values of ICsg, K; and nyy were reported for ligands tested in at least three

displacement curves. Biological data are reported below in Table 1.
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Is set up in 96-place deep well plates, the filtration is over 30 96-place
PEl - soaked unifilters, which were washed wwth 3 x 1 m wash buffer, and
dried in 1 5 JUN 2004 WO 01/ 45637 PCT/ SEQCQ 02559 36 an oven at 55C for 2h.
The filter plates were counted in a TopCount (Packard) after adding 50 ft]
M5-20 scintillation fluid/well. Data analysis 5 The specific binding (SB)

was cal t-est
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16 1.509 | 239 | 9936 | 30.83 |1005[ 242 |9841| 05 | 265 | 95 | 645
17 1091 | 303 | 9566 | 49.47 1105911 751 [9247| o | 215 | 55 | 75
18 1.54_ | 5.85 | 93.82 {452.31 [111.01{ 42956 [108.41]
19 18.751 | 8524 | 97.88 |2807.47{ 56.35 | 1365.82 | 48.68

Table 1. Summury of biological data.

5 Receptor saturation experiments

Radioligand K& values were determined by performing the binding assays on cell
membranes with the appropriate rudioligands at concentrations ranging from 0.2 to 5 times
the estimated K3 (up 1o 10 times if amounts of radioligand required are feasable). The

10 specific radioligand binding was expressed as pmole/mg membrane protein. Values of K8
and B,y from individual experiments were obtained from noniinear fits of specifically

bound (B) vs. nM free (F) radioligand from individuai according 10 u one-site model.

15 DETERMINATION OF MECHANO-ALLODYNIA USING VON FREY TESTING

Testing was performed between 08:00 and 16 00h using the method described by Chaplan
et al. (1994). Rars were placed in Plexiglas cages on top of a wire mesh bottom which
allowed access to the paw, and were left to hubituate for 10-15 min. The area tested was

the mid-piantar left hind paw, avoiding the less sensitive foot pads. The paw was touched
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85. 2497.882807. 4756. 351365. 8248. 68-+-1 HDELTA 120. 692 131.033 140. 181

150. 787 \;lv'l &'358%191681311 8q90]i1 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
force to cause a slight buckling against the paw, and held for approximately 6-8 seconds.
5 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.

TESTING PROTOCOL

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

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

20 respectively assigned. The resulting pattern of positive and negative responses was
tabulated using the convention, X = no withdrawal; O = withdrawal, and the 50%

withdrawal threshold was interpolated using the formula:

50% g threshold = 10%* ¥ / 10,000
25
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

between stimuli (log units). Here § = 0.224.
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Rats were injected (subcutaneously, intraperitoneally, intravenously or orally) with a test

10 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.
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aspect of both paws is observable.

(i) Solutions preparation

Acetic acid (AcOH): 120 uL. 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% AcQOH. 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.

{ii} Solutions administration

20  The compound (drug) is administered orally, imraperiione:a]ly (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 uL is administered.

25
The AcOH is administered intraperitoneally (i.p.} in two sites at 10 ml/kg (considering the

average mice body weight) immediately prior to testing.
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5 Control threshold (g) - allodynia threshold (g) ADM N STRATI ON OF TEST
SUBSTANCE Rats were injected (subcutane YSl y, intraperitoneally,
intravenously or orally) with a test 10 substance prior to von Frey
testing, the tine between adm nistration of test conmpound and the von Frey
test varied dependi ng upon the nature of the test conpound. 1 5 JUN 2004 WO
01/ 45637 PCTI SEO0/ 02559 40 WRI THI NG TEST Acetic acid will bring abdom nal
contractions when admnistered intraperitoneally in mce. These will then
ext end t heliii) Pedingi n a typi cal pattern. Wen anal gesic drugs are

adm ni stered, this described nmovenent is |ess frequently observed and the
drug sel ectByanimal @nopseyds abserver fefooperiod vl 20 mivvtesnddhphernleer afi dedagipinc al

Withing r - i idered onl en the follow ng elenents, are
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depr essed; indhedal Bdhodbox aSPaGH 1PEorRRt BedBYS A ' Lpti ons
preparati o]rrll Acetic aci %IX (A(@:G-i)lzt 1020 L %f A’cé“tEB?QQA@%‘Y‘%?J“?IH%%@Y?EQCT@@E m
of di stil | &dseme bmej enegodiee] antd threbticEenofdignal vol une of 20 ml with a final

concentration of 0.6% AcOH The solution is then m xed (vortex) and ready
for injection.



15 Conpound (dry Each conmpound is prepared and di ssolved in the nost
suitable vehicle according to standard procedures. (ii) Solutions 15 JUN 2004
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at 10 m/kg (considering the average m ce body weight) 20, 30 or 40

m nutes (according to the class of conpound and its characteristics) prior
to test@g@fins Wen the conpound is delivered centrally: Intraventricularly
(i.c.v.) or intrathecally (i.t.) a volune of 5 AL is adm nistered. 25 The
AcOH is adm nistered intraperitoneally (i.p.) in tw sites at 10 m/kg
(consideri,ng the .average.L mce dy weight) imediately prior to testing. 1
5 JUN 2004 Oﬁﬂ‘iﬁ%ﬁ?é@g%&n;oﬁﬁ %02559 41 (iii) Testing The ani mal (nouse)
is observed for a period of 20 m nutes and the nunber of occasions
(Withing reflex) noted and conpiled at the end of the experiment. Mce are

kept in 5 individual$Ms ?e box" cages with contact bedding. A total of 4

m ce are usually obser\ve the sane tinme: one control and three doses of
drug. 10 15 JUN 2004 {4 ai ns und according to formula 1
CH;
oh |

wherein

1.
R is selected from

(i) phenyl;
N
I ~
==
(ii) pyridiny!l
S

(iii} thiophen



wherein Rl is selected from (i) phenyl; (ii) pyridinyl | (iii) thiogﬁpqgﬂmm
JUN 2004 WO 01/ 45637 PCT/ SE00102559 43 (iv) furanyl (v) imdazolyl a%
N-NH (vi) wWops#63%| where each phenyl ring and het er oar omeGTSEATFSITRY
optionally and independently be 10 further substituted by 1, 2 or 3
substituents selected from strai ght and, branched Cl1-C6 al kyl, NO2, CF3,
Cl-C6 al koxy, chloro, fluoro, bronmo, ant iodo; as well as pharmaceutically
acceptabl e salts thereof and isoners thereof. 15 2. A conpound according to
claim1l1, wherein the optional substituent(s) on the aromatic or the

het eroaromatic ring(s) is selected fromanyone of NO2, iso-butyl, CF3,

met hoxy, nmethyl, or ¢hloro. 3. A conpound according to claim1l1 or 2,

sel ected from any owg_iﬂ 20 +
4-[ (4-benzyl -1 - pi perazithyl J (8- qui noli nyl ) nethyl)-N, N-di et hyl benzani de
di hydrochl ori de (conpound 2);

(iv) furanyl

(v) imdazolyl

5 and

(vi) triazolyl

where each phenyl ring and heteroaromatic ring may optionally and independently be
10 further substituted by 1, 2 or 3 substituents selected from straight and branched

C1-Cg alkyl, NO,, CF3, Cy-Cg alkoxy, chloro, fluoro, bromo, and iodo;
as well as pharmaceutically acceptable salts thereof and isomers thereof.

15 2. A compound according to claim 1, wherein the optional substituent(s) on the aromatic

or the heteroaromatic ring(s) is selected from anyone of NO3, iso-butyl, CF3, methoxy,

methyl, or chloro.

3. A compound according to claim 1 or 2, selected from any one of
20 » 4-[(4-benzyl-1-piperazinyl)(8-quinolinyl)methyl]-N,N-diethylbenzamide
dihydrochloride (compound 2);



1 5 JUN 2004 WD 01/45637 PCT/ SEO0/ 02559 44 5 10 UN 2004
N,N—diethyl-4-[[4-(4-nethy|benzyl)-l-piperazinyI](8-quinoIinyI)nethJﬁh%enza
m de (eomowesd 5); 4-[ { 4-[4-(tert-butyl)benzyl]- 1- pikCEFISELIRFEY }
(8-quinolinyl)nmethyl]-N, N diethyl benzam de di hydrochl ori de (conpound 8);

N, N- di et hyl
-4-[[4-(4-nitrobenzy])-l-piperaziny]]?%-quino]inyl)nethyl]benzani de

di hydrochl ori de (conpound 9); 4-]
4-12,4-bis(trifluoronethyl)benzyl]-1-piperaziny] }
(8-quinolinyl)nmethy]]-N N diethy]benzam de di hydrochl ori de (conpound 10);
N, N-di et hyl - 4-[[ 4- (4- met hoxybenzyl ) - I - pi perazi ny] ] (8- qui nolinyl)nmethyl]benz
arni de «1SNON-Bietyd-aH 4 (4-ghethf ROl Ngigedazinyl])(8-quinolinyl)methyl Jbenzamide

4-[[4- (2, 4-di chl orobenzy]) - 1- pi perazi nyl ] (8-qui no]i ny]

) et hyl ] - NeRmgesrhyk benzani de  di hydrochl ori de (conpound 12); 20

N, N-di et hyl -4-[[4-(2-pyridi nyl net hyl) - 1-pi perazi nyl ] (8-qui nolinyl)nethyl]be
nzam de di hydrochl ori de (conpound 13);

N, N- di ethyk 14+ [4 4543tV net; i i i - Qui_nol i nyl) met hyl ] ben
i dgl (Cgﬁﬁj I[;{j 6‘?&1 ;B,ufyg)’gGWi] NebiB¥adindr) B Eﬁﬁéﬁﬁ‘lﬁwc}l{)@r AW inyl) yl'] z
N, N- di et hydliedhy[bedzahfidd dihphythietdeylcompeyidmr azi nyl ] (8- qui nol i nyl ) met hyl ] benz
am de (conpound 15);

e N N-diethyl-4-[[4-{4-nitrobenzyl)-1-piperazinyl)(8-quinolinyl)methyl]benzamide
dihydrochloride (compound 9); '

e 4-[{4-[24-bis(trifluoromethyl)benzyl]-1-piperaziny! } (§-quinolinyl ymethyl]-N N-
diethylbenzamide dihydrochloride (compound 10);

s N, N-diethyl-4-{[4-(4-methoxybenzyl)- 1-piperazinyl](8-quinolinyl)methyl]benzamide
15 dihydrochloride (compound 11},

» 4-[[4-(2,4-dichlorobenzyl)-1-piperazinyl}(8-quinolinyl)methyl}-N,N-diethylbenzamide
dihydrochloride (compound 12};

20 o N, N-diethyl-4-[[4-(2-pyridinylmethyl)- 1-piperazinyl](8-quinolinyl)methyl]benzanide
dihydrochloride {(compound 13);

* N, N-diethyl-4-[[4-(3-thienylmethyl)-1-piperazinyl](8-quinolinyl)methyl]benzamide
(compound 14);

» N ,N-diethyl-4-[[4-(2-furanyimethyl}-1-piperaziny!](8-quinolinyl)methyl]benzamide
(compound 15);

¢ N,N-diethyl-4-[[4-(3-furanylmethyl)-1-piperazinyl](8-

30 quinolinyl)methyl}benzamide(compound 16);



N, N-di et hyl -4-[[4-(3-furany] nethyl)-1- piperazinyl](8- 30

qui nol i nyl ) met hyl ] benzam de( conpound %g 45 15 JUN 2004
N, N-di et hyl -4-[[4-(2-thi enyl met hyl ) -1-pi perazi nyl ] (8- qui nolinyl)net hyl ] benz
am de di hydrochloride (conmpound 17); 15 JUN 2004

N, N-di et hyl -4-[[4-(2-im dazol yl met hyl ) - 1- pi perazi nyl ] (8-quinolinyl)nmethyl]b
enzam de di hydrochl oride (conpound 18); N, N-di et hyl

-4-[[4-(4- inidazolylnethyl) 1- pi perazi nyl](8-qui nolinyl)methyl]benzam de
di hydrochl ori de npound 19); and NN-di ethyl -4 - [ [4-(3 -tri azol yl m
et hyl) o | NA5di alz [ﬁ;ﬁ Ahiegmgthiyhol mpﬁsﬂlzywﬂ(mumphmé)rmzt | lepmzamide

di hydrochl,9ri.de ound 2 4. A conpound according to any one of clains
1-3, mhicﬂ ggﬁf%@ﬁ nF(n%%)sgh?Las the (+)-enantiomer. 5. A conpound
according to anyone of clains 1-3, which conpound is present as the
(-)-enantioner. 6. A conpound according to any of the preceding clains, in
for m ofe | W\ iaindchll 7 e daalimaity) -l tiparnzind [GraustainaDemeduilbenzamiden

conmpound cl aim sel ected fromany one of (+)4-[(4-benzyl- |
-pipera2|%&V§ hﬁadﬁginﬁ§wyﬂi§%yl] N, N- di et hyl benzani de;  and
(+)4-[[4-(4-met hyl benzyl ) - 1-pi perazi nyl ] (8-quinolinyl)methyl]-N, N-di et hyl be
nzam de. 1 5 JUN 20N WD 01/ 45637 PCTI SEOQ 02559

s N N-diethyl-4-[[4-(4-imidazolylmethyl)-1-piperazinyl](8-quinolinyl)methyl]benzamide

dihydrochloride (compound 19); and

» N N-diethyl-4-[|4-(3-triazolylmethyl)-1-piperazinyl](8-quinolinyl)methyl]benzamide
dihydrochloride (compound 20).

4, A compound according to any one of claims 1-3, which compound is present as the

(+)-enantiomer.

5. A compound according to anyone of claims 1-3, which compound is present as the

(-)-enantiomer.

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

sulfate, tartrate or citrate salts.
7. A compound according to claim 4, selected from any one of

(+)4-[(4-benzyl-1-piperazinyl)(8-quinolinylymethyl]-N N-diethylbenzamide;

and

(+)4-|[4-(4-methylbenzyl)-1-piperazinyl](8-quinolinyl)methyl]-N,N-diethylbenzamide.



46 8. A conpound according to claim5, selected fromany one of s N 2004
(-)4-[(4-benzyl -1 -pi perazi nyl) (8-quinolinyl)nmethyl]-N, N-di et hyl benza1n§ dg
and WO 01/45637 PCT/SE00/0255%
(-)4-[[4-(4-met hyl benzyl ) - 1- pi perazi nyl ] (8-qui noliny])nethyl]-N, N-di et hyl be
nzam de . JO 9. A conpound according to any of clainms 1-8 for use in

t herapy. 10. A conpound according to cl A m 9, wherein the therapy is pain
managenent. is 11. A conpound according to claim9, wherein the therapy is
directed towards gastrointestinal disorders. 12. A conpound according to
claim9, wherein the therapy is directed towards spinal injuries. 20 13. A
conpound according to claim9, wherein the therapy is directed to disorders
of the synpathetic nervous system 14. Use of a conpound according to
formul a | of claiml for t he manufacture of a 25 nmedicanent for use in the
treat ment 8of p&iGYMPPYNd fecgrdipe g ciampo trlertedcen @hngne of fornula | of claim1
for the manufacture of a nedicanent for use in the treatnent of
gastrointestinal disorders. 47 16, Use of a conpound according to fornula I

of clasm L)4-pu-Hehgyl ragih inoBnyINReth GRREQLS; t he treatment of
spinal injuries. ?SH?%R% ZOO%E?YQH n%gfrﬁnaggutﬁtgéllgggﬁ%gg% on conprising a

compound @hdthe fornmula | according to

(-}4-[[4-(4—mcthy1bcnzyl)—1-piperaziny]](S-quino]inyl)methyl]-N,N—d:icthy]bcnzamide .

9. A compound according to any of claims 1-8 for use in therapy.
10. A compound according to claim 9, wherein the therapy is pain management.

15 11. A compound according to claim 9, wherein the therapy is directed towards

gastrointestinal disorders.

12. A compound according to claim 9, wherein the therapy is directed towards spinal
injuries.
20
13. A compound according to claim 9, wherein the therapy is directed to disorders of

the sympathetic nervous system.

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

25 medicament for use in the treatment of pain.

15, Use of a compound according to formula I of claim 1 for the manufacture of a

medicament for use in the treatment of gastrointestinal disorders.



claiml1 as an active ingredient, together with a pharmacol ogically and
pharmaceutically acceptable carrier. ]18. Use of a conpound accordirich tieN 2004
formula | of claiml for the manufactife of a medicament for pai n
managenent. 19. Use of a conpound according to formula | of claiml for the
manuf acture of a nedicanent for the treatnent of gastrointestinal

di sorders. 20. Use of a conpound according to fornmula | of claiml1 for the
manuf acture of a nedicanent for the treatnent of spinal injuries.

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

medicament for use in the treatment of spinal injuries.

17. A pharmaceutical composition comprising a compound of the formula I according to
claim 1 as an active ingredient, together with a pharmacologically and pharmaceutically

acceptable carrier.

18.  Use of a compound according to formula I of claim | for the manufacture of a

medicament for pain management.

19. Use of a compound according to formula I of claim 1 for the manufacture of'a

medicament for the treatment of gastrointestinal disorders.

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

medicament for the treatment of spinal injuries.





