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PCTI SE97/ 02051 NOVEL COMPOUNDS W TH ANALCGESI C EFFECT

Field.of the invention s The present invention is related to novel
ni trogen rwagsesaounds, to a process for their pr epRCBRSEDMH2031hei r
use and pharmaceutical conpositions conbrising the novel conpounds.

The novel conpounds are useful in therapy, and in particular for the

treatnent of pain. Background and prior art 10 The [err]
recept or e j ' 'ggh ﬂzifl in many bodily functions such
as Ngﬁlﬁg‘uﬁg%%ﬂgrﬁdé pai %Is‘éy ggsﬁl_lf,}?ﬁgt for the [err] receptor may
therefore find potential use as anal gesi cs, and/or as

anti hypertensive agents. Ligands for the [err] receptor have also been
shown t o Fieldofdke investromodul atory activities. 15 The identification
of at least three different popul ations of opioid receptors (u, [err] and
K) is now wel | established and all three are apparent in both central

and pefi Zﬂﬁ;@éﬁgﬂﬁfn‘@%ﬁon is related Yo h&vEt nﬁiog%ﬁ%g%gr%%grxs%@% Igr%i " ﬁ%géir or 1ore

Anal gesi een observed 1 n various ani na

of these prepegiod; thehane kee phandacsaicalcompiitions coMpliing BN Mﬁp&ﬁf&ids
currently available selective opioid [err] |ligands are peptidic in nature
and are UMguovelompoyndsieneiuaeiol ingherepy,tapd sy pantinuler fo tlieBeatSento peptidic
[err] antagonists have been available for sonme tine (see Takenori and
Port oghese, 1992, Ann. Rev. Pharmacol . Tox., 32: 239-269. for
review) . glRgs®u gm%ts_m e.g. naltrindole, suffer from25 rather poor
(i.e., < -10 Serectrvity for the [err] receptor vs. [err] receptor

bi ndi ng and exhi bit no anal gesic activity, a fact which underscores

t he need _for_ the devel opnent of highly
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.

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

20 |
With few exceptions, currently available selective opioid 5 ligands are peptidic in nature
and are unsuitable for administration by systemic routes. Some non-peptidic § antagonists
have been available for some time (see Takemori and Portoghese, 1992, Ann. Rev.
Pharmacol. Tox., 32: 239-269. for review). These compounds, e.g. naltrindole, suffer from

25 rather poor (i.e., < 10-fold) selectivity for the § receptor vs. u receptor binding and exhibit
no analgesic activity, a fact which underscores the need for the development of highly

selective non-peptidic § ligands.



sel ecti ve non-peptidic [err] |igands.
2 Thus, the problemunderlying the present invention was to find new

anal gesi cs havi ng i nproved anal gesic effects, but al so_w i, mproved
si de-ef f awO ope&2d | € over current [err] agoni sts and p%%%\%@?o%r al
efficacy. 5 Anal gesics that have been2 dentified and are existing in the
prior art have many di sadvantages in that they suffer from poor

phar macoki neti cs and are not anal gesi c when adm ni stered by system c
routes. Also, it has been docunented that preferred conpounds, . i

descri bed Vs thephablgmiucderhring thsipsesess igneatiananas tediduiesy analgepice Brdngihen

dm ni d .em.cal | . . : ' h
been sl vedmpoVeABRBETRGTHOVAI Rt phdmpti g ViR RO BRI QO CRRRHE 00
ring, which n%}gésga%&%ofehggmggfgﬁ%ﬁd& menbered or a 7-nmenbered

ni trogen ri?’ﬁj’ ScCri bel ow. 15 Qutline of the
i nvention The novel conpounds according to the present invention are
defined by the general formul a 20 N

s Analgesics that have been identified angl la%e existing in the prior art have many
disadvantages in that they suffer from poor pharmacokinetics and are not analgesic when
administered by systemic routes. Also, it has been documented that preferred compounds,
described within the prior art, show significant convulsive effects when administered
systemically.

10
The problem mentioned above has been solved by developing novel compounds which
possess a piperidine ring, which may be 2 5-membered, a 6-membered or a 7-membered

nitrogen ring, as will be described below.

Outline of the invention

The novel compounds according to the present invention are defined by the general
formula (I)
20

B
AN

!
n(CHz) < ~(CHz)s o
L

wherein
misOorl;

25 nislor2;



[err] wherein ms O or 1; [err]
Ris selected from hydr ogen; a branched or straight

3

C[e”-]-C[g;d%s # I Clerr]-Cferr] cycloalkyl; 5 pcr/sgs7/02081 -
Cerr]-Cer (2a§ yl -cycl oal kyl ) wherein alkyl is Clerr]-Clerr] alkyl and
cycloal kyl is (err]-Cerr] cycloal kyl; 3 benzyl ; [err]
(CHerr])n-G .where Gis a hydroaromatic or a heteroaronmatic group
having 5 or atons, and where the 10 heteroatons are selected fromO, S
and N, and R’ is selected frofper r ] and wherein n =0 or 1,

Cerr]-C[err] aryl; or heteroaryl having from5 to 10 atons sel ected from
any of C, Shy#togad O0; 15 wherein the aryl and heteroaryl may optionally
and i ndependently be substituted by 1 or 2 substituents

i ndependent laypraehed bestrdighar@ a0y alkyl;hydr ogen, CHerr] (CH err])[err]CF[err],
hal ogen,

C3-Cg cycloalkyl;
s C4-Cg(alkyl-cycloalkyl) wherein alkyl is C;-C; alkyl and cycloalkyl is C3-Cg cycloalkyl;

benzyl;

—$-(CH,)n—CH==CH, ;

~4(CHh—a ;

where G is a hydroaromatic or a heteroaromatic group having S or 6 atoms, and where the

10 heteroatoms are selected from O, S and N; and

~+em—J

and whereinn=0or 1;

Cs-C1o aryl; or heteroaryl having from 5 to 10 atoms selected from any of C, S, N and O;
15 wherein the aryl and heteroaryl may optionally and independently be substituted by 1 or 2

substituents independently selected from any of hydrogen, CHs, (CH3),CF3, halogen,
CONR’R*, COOR?, COR’, (CHz)pNR R, (CHp),CH3(CH,),SOR’R?, (CHp),S0,R’,
and (CHZ)PsozNRS, wherein R* and R5 is each and independently as defined for R! above
andpis0,1or2;

20
(C1-Cq alkyD)-(Cg-C1p aryl); or (C;-Cq alkyl)heteroaryl, the heteroaryl moieties having
from 5 to 10 atormns selected from any of C, S, N and O, and where the aryl or heteroaryl

may optionaily and independently be substituted by 1 or 2 substituents independently

selected from any of hydrogen, CHs, CONR’R", COOR’, COR’, (€H;)(NR’R",



CO\IR[errm]?I'é[_-(—arrf]w,w COOR[err], COR, (CHerr])[err]NR [err]R
(CHerr])[err]CHerr](CH err])[err]SORerr]R err],

CH : d (CH S , -
whor & ' RYBREET &' Choh “and' i ndependent |y s6. defined for HGrT Maste
and pis 0, 1 or 2; 20 (Clerr]-Cferr] alkyl)-(Cerr]-Cerr] aryl):

or (CJerr] -Cerr] alkyl)heteroaryl, the heteroaryl noieties having
from5 to 10 atons sel ected f4rom any ofSC, S, N andSO, and vvhert? t he aryl
or het er oaryd,) . CHA(C GR)S[R'Q Hby.SamR"| ROSNRI @;9; Rt hy 1
or 2 subst i(t uez%q[s %(ndepgndentIg/@ b)é 2 selrglg?@d@?romyégg?/( of ?ﬁ?%rc%lgér%?lh
CHerr]. ORFLA it dna iFEEF8 ALy osTHREL Fir R GBHLELAd & b8 dFF e r I RLer Tl
(CHerr])[err]CHerr](CH err])[err] SORlerr]R [err] (CHerr])[err]STJerr]R
(CHerr])[err]SOerr]NRerr], and (CHerr])gOR wherein R and Rerr]
I s each andaisndependently as defined for R above and q is 0, 1 or 2;

Ais [err]
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10

wherein R%, R7, R, R, R1O, R, R R R R!® R!6, R'7 and R'® is cach and
independently as defined for R] above and wherein the phenyl ring of each A substituent
may be optionally and independently substituted by 1 or 2 substituents Z1 and 22 which are
each and independently selected from hydrogen, CHs, (CH5),CF3, halogen, CONR2R3,

s CO,R%, COR?, (CHp)NR’R® (CH,),CH3(CH,)SOR?, (CH,)SO;R and
(CHg)rSOzNR2R3 wherein R” and R® is each and independently as defined for R above
and whereinris 0, 1,0r2; Xis O, Sor Nng where ng is as defined for RI,



[err] 10 [err] wherein R err] [err] , Rerr]
,Rlerr] ,Rerr] Oferr] R[err] [err],Rlerr],Rerr] [err],Rerr],Rerr]
[err]. [ew(%gﬁsyﬂr] [err],R ,R [err]and R [err] is eaclhecnskorozesy -
i ndependently as defined for R err] above_.and wherein the phenyl ring of
each A substituent may be opti onall9 and i ndependently substituted by
1 or 2 substituents Z[err] and Z[err] which are each and i ndependently

Rerr]. 158 RaRbTRA pEF au%stlﬁwéi@%eﬁtf%@m[a?éé%%h?' Rarptelor
CH d
(O o1 1) STEE PR Pt hob S i oS SO T RS B g 6 BN 1 O

defined for offietatly aathindzpendently autsitinhed By 0 o 2issbAlituehts Ridepondntlyssdlectsd £6m

NR[err] where Rlerr] is as defined for R[err%
5 B bhgdragan)iCHy, (OHeXCEY, halvgeh (COHWOONR R)Afmc NIRéRér oaronmati c,
hydr oar omati ¢ or heterohgdroaromatl C m)l ety haV| ng from5 to 10 atons

sel ectedsfr ORP Hy3,COOR cbﬁ (CH,),S dependent |y
substi t ut ed?%j; 1 or Z@SU stituents |ndept %n@ﬂblée?g{ﬁ h@from

gé‘i{ g?(:]r]) . %\ﬁ% #(P;} J ‘ﬁ]rvglle%%p_{?{rapf)l? i‘ﬁ%%r ﬁ?ﬁegflqr]ﬂy as defined for R' above,

. (CH t COR CH t OR,
(m[err])tsﬁé{te’ﬁ]}’?Eﬁf’erg]){gro{]ezr]R[eErG]r,r]aEId verth) (Cén?[fere:]r%t%arre]rr]NR

R [err] wherein Rlerr] and R err] is each and independently as defined for
R above, andtisO, 1,2or 3; Wthin the scope of the

of " the. {or mAvay i sEAR SEIAF eE R e BROTRORRACRLAED Caenritle soly B g

thereof ;o compounds of the formula (I), as well as isomers, hydrates, isoforms and prodrugs thereof.
Preferred compounds according to the invention are compounds of the formula (I) wherein

R'is selected from benzyl;

—$~(CH,)n—CH==CH, ;

_é‘ (CHz)n -G

where G is a hydroaromatic or a heteroaromatic group having 5 or 6 atoms, and where the

15

heteroatoms are selected from O, S and N; and

‘%‘ (CH,), —G ,

20 and whereinn=0o0r1;



Preferred conpounds according to the invention are conpounds of the formula

(1) wherein Rlerr] is selected from benzyl; [err] 15

[err] where Gis a hydroaromatic or a heteroaronati ving 5
or 6 atoﬁ%‘?%@ﬁ}%\here t he het eroat ons are sel ected ff%%%%%&gnd N;
and [err] 20 and wherein n = ® or 1;

6 A is selected from anyone of [err]

wherein Rerr], Rerr] Rerr], Rerr], Rerr], Rerr] and Rerr] is each
and i ndependently as defined for R err] above; and Zerr] ,[err] zand

X is each and i ndependently as defined above;
A is selected from anyone of

0 R2 0O
8 N fl
9
F'?’ " 0\@
Z! Z!

X N Z
O
, and 1

wherein RS, R, R, R%, R'®, R!7 and R'® is each and independently as defined for R}

above; and ZI, 22 and X is each and independently as defined above;

10 B is selected from phenyl, naphthyl, indolyl, benzofuranyl, dihydrobenzofuranyl,
benzothiophenyl, pyrryl, furanyl, quinolinyl, isoquinolinyl, cyclohexyl, cyclohexenyl,
cyclopentyl, cyclopentenyl, indanyl, indenyl, tetrahydronaphthyl, tetrahydroquinyl,
tetrahydroisoquinolinyl, tetrahydrofuranyl, pyrrolidinyl, and indazolinyl,
each optionally and independently substituted by 1 or 2 substituents independently

s selected from hydrogen, CHs, CF3, halogen, —{CHz)tCONR5R4, -—(CHZ)tNRSR4,
—(CH)COR’, —(CH,),CO,R’, 2nd —OR’,

wherein t is O or 1, and wherein R4 and R5 are as defined above.



10 B is selected from phenyl, naphthyl, indolyl, benzofuranyl,

dihydrobenzofuranyl benzot hi ophenyl, pyrryl, furanyl, quinolinyl,
i soqui.nol i I ohexyl cycl ohexenyl , cycl opentyl, yl,
i ndanyl , a’é’eny? tetr ahydr onapht hyl, tetr ahydr oqui nyl , RETISRBSHoST

tetrahydr0|squ|noI|nyI tetrahydrofuranyl pyrrolldlnyl, and indazolinyl,
each optionally and independently substltuted by 1 or 2 substituents
i ndependently 15 sel ected fron1hydrogen, CH err], CF[err], hal ogen,

E%i??}%% SEDY pEr o Sl e olpbids YIRS Pt el )

wher ei n or 1, and wherein Rlerr] and Rlerr] are as defi ned above.

7 Eslg gcially preferred conpounds are conpounds of the fornula (1)
wher ei n is (1 <¢7 alkyl3pheayland hydfagen] al kyl ) phenyl and hydrogen; 5
Ais [err]

or wherein R err], RJ[err], Rerr], Rerr], is each an ethyl ene
group; argd Z‘L%r] and Z[err] are as defined above; B is phenyl or
naphtal ede; 'and 10 mard n is each 1, or is 1and nis O. The

substituents A andgB respecti vely nﬁ'\thl onal Iy be substl tuted at any

position of the i, D >Z" By "hal bgerfS xeal chl oro, fluoro, brono
and i odo. By a[]‘ pan anRa/omatli Jhaving from6 to 10
carbon atons, such as M\;en napht yD. By "heteroaryl” we
mean an aromatic ringin&h one or nore of Ee r&m 5-10 atons in

or

wherein R6, R7, R8, R9, 1s each an ethylene group; and Zl and Zz, are as defined above;

B is phenyl or naphtalene; and

10 mandniseach l,ormisl andnisO.

The substituents A and B respectively, may optionally be substituted at any position of the

ring.
15 By “halogen” we mean chloro, fluoro, bromo and iodo.

By “aryl” we mean an aromatic ring having from 6 to 10 carbon atoms, such as phenyl and

naphtyl.

20 By “heteroaryl” we mean an aromatic ring in which one or more of the from 5-10 atoms in

the ring are elements other than carbon, such as N, S and O.

By “hydroaromatic” we mean a partly or fully saturated aromatic ring structure having
from 5-10 carbon atoms in the ring.

25



the ring are elenents other than carbon, such as N, S and O. By
"hydroaromatic" we nean a partly or fully saturated aromatic ring structure
havi ng | °-10 carbon atons in the ring. 25 PCT/SES7/02051 -

8 vgoggl%eterohydroarorratlc" we nean a partly or fully saturated
aromatic ring structure in whi ch ond or nore of the from5-10 atons in
the ring are el enents other than carbon, such as N, S and 0. 5 By
"i somers" we mean conpounds of the formula (1), which differ by the
position of un ,|onal roUR tation. .B :

Pori entat | it M strouptphc 98 eals PR Ok sl Shmplc g
and enant i QPBESS one or more dB¥he fréﬁfﬁmmm@qn@fwn ﬁereg&m:%?s &{1 L é&ﬁéwk&g(
which differ by their crystal Iattlce suc as crysta T i ne conpéund and
anor phous @ NySumdO. By prodrug me mean pharnacologlcally
acceptabl e derivatives, e.g. esters and am des, such that the
resulting biotransformation product of the derivative is the active drug

The er.ence by Goodman _and, G/ s, The Phar ol ogi.cal basi

Ther apedt i ?sy 1§?rﬂer8d¥’e fean COW&’%%%ltHB po”inﬁ &)Ea’h“’f% er b&hStPP%fHQ‘F 8?“’6’(‘] on
of Drugs, Qun&x%n&lf’groéﬁﬁxfd'/bﬂ%r%t&foﬂdBy Y8rientatior® LB %crebﬁoxjﬁg seby
|ncorporated he novel conpounds of the present Tnvention are
useful in tdimstayisormapaegialsbnefsandtdnentiomerst r eat rrent of various pain

conditions such as chrom c pain, acute pain, cancer pain, pain 20 caused
by rheumatoid arthritis, mgraine, visceral pain etc. This list should

however not, he ol nter n f, .t he

i nvention &Pe lfuosfgjfrﬁﬁ Méﬁﬁ%%@ﬁ §¥ gl%%}ng‘\élﬁé%lwﬂ‘f}ydﬁﬁgoggﬁ’(e Wﬁ?ﬂéﬁtﬂce

di seaseg, %U&ha@&yﬁﬁlhhé bérh?ourfdoindsiﬁhdipw@fcbﬁw po@idsan tr anspl ants and sim |l ar
surgi cal needs, for | agen di seases, various allergies, for use as

anti tunour agents and anti viral agents. Conmpounds of the |nvent|on
are useful in disease stat es wher e d@ieneratl on or dysfunction

opi oi d recdft Gradmg” ye&senPharmaceln f/@acqﬂﬁabemﬁrwaav%sdpgmstqrmd ﬁ!a:gﬂes,
I h f
e vent RBHT 8P e eslah BEAhGR N WAL L HE BT b R PBREE 188

posi tron emfernedby GEBEMAR BYd Gilkhs, The Pharmacological basis of Therapeutics, 8th ed.,
15 McGraw-Hill, Int. Ed. 1992, “Biotransformation of Drugs, p. 13-15, describing prodrugs

generally, is hereby incorporated.

The novel compounds of the present invention are useful in therapy, especially for the
treatment of various pain conditions such as chromic pain, acute pain, cancer pain, pain
20  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 arthritis, 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).



9 Compounds of the invention are useful for the treatnent of
di arrhoea, depression, urinary i nconti nence, various nental
i Il nesseswoosngre | ung oedenm, various gastro-intestinal pcT/SEOTIO2®SY det S,
spinal injury and drug addiction, includigng the treatnent of al cohol,
ni coti ne, opi oid and other drug abuse and for disorders of the
synpat heti ¢ nervous system for 5 exanpl e hypertension.
Compounds of the invention are useful as an anal gesic agent for use duri ng
general  Compuuaesbh@siitveatioh BRNist @l &5t (BOBERHRAPLAIIGRAG:, Eﬁ;lsrbésw h@ﬂ?ﬁrz
agents with different properties are often used to achieve & nce
of effects 1mde@ncpovmunmnml tilireessesaesighelung obdema tvatiouq gaytroAnessnad,

e rel axation

anal gesi a, jus nd sedation), Included in this

oDy mat § 0BT S G it 2 A HE SR BHIYEINESEhe st of deohalenieatinsscul ar
bl ockers a of the resent Jnvention
in isotopi c%g a?d %&P 9151@ glrlsr%aé]rd efoﬁgléaljé?rsgogq% f%’aﬂlﬁu&d’r‘? us Sysiefafpr

Al so w khi Rx ﬁle&@@@@ex@fon’f he invention is the use of any of the conpounds
according to t formula (1) above, for the manufacture of a

medi cament for the treatnent of any of the condi tions di scussed above.
20 A fQompoandasithe ﬁmmhnomerelusmhhs Anariabgedicrapehofdr f1gy d&rh% gen@l ment  of
a subject suffering from y of the conditions discussed above,

wher eby an 2B3gsHicsiaaad erd@maas%w&ombmatm of dgengs wcihtdnféerhm rrul a (1)

above, is t fa uch, t,r eat nent

Vet nods of EoSHERics ¥ Sftert hefl PR bllaiE 0 eRcrd BEoh S Faidne anSpeti

above, wny she @Bt Ainneslanalgesiaanydod felaxatibn amd sedation)@Hoheiedfin figs mul @ (11)
combination are inhaled anaesthetics, hypnotica, anxiolytics, neuromuscular blockers and

opioids.

The compounds of the present invention in isotopically labelled form are useful as a

15 diagnostic agent.

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 a2 medicament for the treatment of any of the
conditions discussed above.

20
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.

25 Methods of preparation

Compounds of the formula (1), as described above, may be obtained by the arylation of an

amine of formula (II)

30



30 PCT/ SE97/ 02051

10 [err] wherein R err] , mand
n are.as dgbiogeghspn formula (1) above, and Wis A or B as dpfi/sesores: -
formula (1) above, by an arylating agent of fornula (111)

wherein' Wis A or B as defined in fornula () above, and Z is a suitable

substituent, i.e. a reactive conponent suitable to be used in the
defined process, which will _he appreciated by WZ (111) a person
skilled in the art, preferaM’y hél ogen, triflate (CFlerr]SOerr]-),
mesylate (CHerr]Sqerr]-), tosylate (CHerr](Cerr]Herr])Sgerr]-),
tributyltin, triacetoxyl ead, ryl bi smuth, borate (B(OH)2), 10 cuprate or
ot her such group known in the arf§. The armbation may be catal yzed by

net al s, preferably Cu,,(BL, ¥4 or suitable salts, conplexes, oxides or
hydr oxi des thereof. The 4- ’}J am nopi peridine of formula (I1) above may
be converted conpletely or parglally to its correspondi ng ani on by

treatment with basqs, preferably triethylam ne, 4-dinethyl-

am nopyri di rveherdh & 1 [nCakhden nie, asNafinied Mefidrmbiat (I abowveliand WO RVr BasdRAnsOH UM
tert-butoxide or 15 the like, prior or during the arylation process. The
reacti on mayoueulpED rbeveeby ph afiaing agenipidoanels (BY) conpl exi ng reagents,
preferably triphenyl phosphi ne, triphenylarsine, dibenzyl-

i deneacet one, 2, 2'-bi s(di phenyl phosphino)- 1,1 '-binaphtyl, 1,1

- bi s(di phenyl phosphi n&y —2Z f(Br ocene, oxygen or other such conpounds
known in°the art. The reaction may optionally be perfornmed in the

presence of wiresioW DA @r Bads\defined fifokmal (Hodbseaand @ & hl saftabTe bhtatfent2de. a
t et rahydrof uran, di nethylfornmam de, dioxane, acetonitrile or _
di met hyl sul Feaetidecorgporent suitablegp \pepsedinéhe defined process,whighiwilhbe appredidtedibnt s

o0 a0 & SSRGS R IO Sl o LT O
art, for 25,@radmemE,CadPsbh SNribRtiRtifRitkA KhabikAlm, borate (B(OH),),
10 cuprate or other such group known in the art, The arylation may be catalyzed by metals,
preferably Cu, Ni, Pd or suitable salts, complexes, oxides or hydroxides thereof. The 4-
aminopiperidine of formula (II) above may be converted completely or partially to its
corresponding anion by treatment with bases, preferably triethylamine, 4-dimethyl-
aminopyridine, K,CO3, NaOH, NaH, lithium diisopropylamide, sodium tert-butoxide or
15 the like, prior or during the arylation process. The reaction may be performed in the
presence of complexing reagents, preferably triphenyiphosphine, triphenylarsine, dibenzyl-
ideneacetone, 2,2*bis(diphenylphosphino)-1,1'-binaphtyl, 1,1’-bis(diphenylphosphino)-
ferrocéne, oxygen or other such compounds known in the art. The reaction may optionally
be performed in the presence of one or more solvents such as toluene, dichloromethane,
20 tetrahydrofuran, dimethylformamide, dioxane, acetonitrile or dimethylsulfoxide, or in

solvent mixtures.

Rl and the substituents on A and B of compound (1) as defined above,'may be modified
after or during the preparation of (I) from (II) and (III) by methods known in the art, for

25  example reduction, oxidation and alkylation.



WD 98/ 28270 11 The
amne of fornmula (11) nmay be prepared by reductive am nation of a ketone of

the - vwossnsgn (1V) PCT/SEOTIOR0SY) -
[err] 5 wherein R[err] RJ[err] R [ﬁrr] mand n are as defined in
formula (1) above, with a substituted arylamne(\/)

[err] 10 wherein Wis as defined in fornula (I1) above. The

reductive am nation nmay be perforned in a one or a two stage process

i nvol vi ng aThe amind6ffasheldi(I)nay etbraraThytredictiva dneasdrsr DBRee of3Hé t abl e
acids are sul phuric acid, 15 polyphosphoric acid, 4-toluenesul phonic

aci d, tltanmmmnﬂ%HVbropOX|de al um ni um trlchlorlde bor on
trifluoride di ethyl etherate, or the |ike. Suitable reducing agents are
hydrogen in the presence of a catalyst, preferably Pd, Pd-C, Pd(OH)[err],
Ptderr], Rh-C or ney- Ni ckel sodlun1borohydr|de sodi um

cyancbor ohydride, lithiu alun1nunhydr|de di bor ane,

di -1 so-butyl al um ni umh i dg, or thﬁvilke The reaction may be perforned in
the <20 presence of o orgyrore so nts which nmay be organic or

i norgani ¢, such as tolMueny, di chl oronet hane, ethers, alcohols, acetic
acid, water, or in solveqk m Xt ures.

wherein RI, R2, R3, m and n are as defined in formula (I) above, with a substituted

arylamine (V)

W—NH, (V)

10

wherein W is as defined in formula (II) above.

The reductive amination may be performed in a one or a two stage prbcess involving a
Brgnstedt or a Lewis acid and a reducing agent. Suitable acids are sulphuric acid,

15 polyphosphoric acid, 4-toluenesulphonic acid, titaniumn iso-propoxide, aluminium
trichloride, boron trifluoride diethyl etherate, or the like. Suitable reducing agents are
hydrogen in the presence of a catalyst, preferably Pd, Pd-C, Pd(OH),, PtO,, Rh-C or
Raney-Nickel, sodium borohydride, sodium cyanoborohydride, lithium aluminumhydride,
diborane, di-iso-butylaluminiumhydride, or the like. The reaction may be performed in the

20 presence of one or more solvents which may be organic or inorganic, such as toluene,

dichloromethane, ethers, alcohols, acetic acid, water, or in solvent mixtures.

R1 and the substituents on W of compound (II), as defined above, may be modified after or
during preparation of (I) from (II) and (III), by methods known in the art, for example

2s  reduction, oxidation and alkylation, after or during the preparation of (II) from (IV) and

V).



R and the substituents on Wof conpound (11), as defined above, nmay be
nodi fied after or during preparation of (1) from(ll) and (II1), by
met hods the art, for exanmple 25 reduction, oxid -
al kyl ati E‘&B afz%ie),r or durl ng the preparation of (I I) from (?%}Qﬂgﬂﬂﬁn

12 Conpounds of
forrrul a (i), (1v) and (V) may be commercially aval I abl e, prepared by
literature procedures or prepared by nmethods known in the art. The

exanl cs.eompgings SEFARAGE GRE Y e RS Somply Fualetl erongeie
i nvention. jjerature p%@&ﬁbﬁ& repared 5yMdidds knowl in the arl( 1) Preparation Of
4-1N-(1- benzyl pi peri di n- ’5 am nol - N, N-di et hyl benzam de (conpound

1)

The invention will now be described in more detail by way of the following examples,

s which should not in any way be regarded as limiting the invention.

EXAMPLES

EXAMPLE 1
10

(i) Preparation of 4-[N-(1-benzyl-piperidin-4-v1)-amino]-N.N-diethvl benzamide
{(compound 1)

= "



[err] 15 13
Ti(G-Pr)[err](14.8 n., 50 mol) was added to a m xture of

4- am no- ( Rydboghsetdry! ) - benzam de (4.81 g, 25 mmol) anecT/SES7/02051 ~

1- benzyl - 4- pi peridone (6.95 nL, 37.5 mmmol) 3at room tenperature. The
m xture was sonicated at 40 [err]C for 2 h1 and stirred at 60 [err]C for 15
h. The 5 mxture was cooled in an ice-bath and EtOH (100 nL) and '
NaBH[ err] pellets (3.5 g, 91 nmol) were added. After stirring for 1
h at O [err]C and 20 h at roomtenperature, 1M NH err]OH (50 m.) was
added. The m xture was stirred at roomtenperature for 30 mn, diluted with
CH[ er r ] C1[ erTi{Oi-Pr)s (14 8100, S0 nvlpiwhs dddeded a ki g bf 4-apah-OF Nogiettiy®)- . The

|l ayers in the filtrate were separated, 10 _the aqueous |ayer extracted

Wit E CH er r pengamids (4.8be, ﬁwmkhandhbb%wgﬂr@aer&m@amw pHasdsS mmol) at\::lawhed
i th NaH . ., 100 ). ' K er.

M xture vas AbaPiky o8 Bixturd ya Kl BREx 4 L RRET, ol it Ganet itor 43 5. The
chr onmat ogr aphyo4adE6dkd i eJbQethMnd &t O3C) and Nal¥HY S48 'A] )
ey o3 ok uatbaika e e ChEORR) aog NI BB 5364 g

(PhMe) tO give t e conmpound 1 (7.48 g, as a

| R (KBr): 333 a@R39AfttHHBring 5661 h 24BC aid 20 h 4t 33@n tekafbatuse] T8 NHOOH (5881,
827, 735 cm 1. “1H NWR (CDCi[err]): 7.32 (fd, 4H), 7.26 (t, 1
7.23 (d, 2HmL)evsvpddgd. The)mixgurg wasisHgad akroom temperppyre f@ IBm(rs diletepl with 42

(broad d, 4%@.32 (broad s, 1H), 2.84 (d, 2H), 2.15 (t, 2H), 2.02 20
(d, 2H), 1.28'(1? 2H); 1.17 (t, 6H). ®
(100 mlL) and filtered through a pad of Celite . The layers in the filtrate were separated,

10 the aqueous layer extracted with CH,Cl; (100 mL) and the combined organic phases
washed with NaHCOj (aq., sat., 100 mL) and dried over K;CO3. The mixture was filtered,
concentrated and the residue purified by chromatography (gradient, PhMe to Me,CO) and
crystallisation (PhMe) to give the title compound 1 (7.48 g, 82%) as a beige solid.

15 IR (KBr): 3343, 2939, 1608, 1528, 1459, 1422, 1339, 1285, 1174, 1091, 981, 827, 735

cm-l,

1H NMR (CDCls): 7.32 (d, 4H), 7.26 (t, 1H), 7.23 (d, 2H), 6.54 (d, 2H), 3.72 (broad s,
1H), 3.53 (s, 2H), 3.42 (broad d, 4H), 3.32 (broad s, 1H), 2.84 (d, 2H), 2.15 (¢, 2H), 2.02
20 (d,2H), 1.48 (g, 2H), 1.17 (¢, 6H).

I3C NMR (CDCl3): 171.7, 148.1, 138.3, 129.1, 128.5, 128.2, 127.0, 125.3, 112.2, 63.1,
52,2, 49.8, 41.5 (broad), 32.4, 13.6 (broad).

25 An analytical sample was prepared by recrystallisation from PhMe.

Anal. caled. for Co3H31N3O: C, 75.58; H, 8.55; N, 11.50.
Found: C, 75.58; H, 8.63; N, 11.31.

30



[err]C NNR(CDCI[err]) 171.7, 148.1, 138.3, 129.1, 128.5, 128.2, 127.0,
125.3, 112.2, 63.1, 52,2, 49.8, 41.5 (broad), 32.4, 13.6 (broad).
25 An an d‘%#l sarrpl e was prepared by recrystallisation lfd’l‘?éﬁ!a%i\@l -
Anal . calc or C[err]H[err]N[err]O C, 75.58; H, 8.55; N, 11.

Found: C, 75.58; H, 8.63;14N, 11.31. 30

14 (ii) Preparation of

4-[ N- (1-benzvl - pi peridin-4-yi)-anilinol-N, N-di ethyl benzam de

(conpound 2) i ) e .
(2) 3 2 4 \l L Y 1= - all £ % €
benzam de ng H&de 5 1) (0.58 g, 1.59 mml) Ph[err]B| (0 84 g 1.90
nmol ) andCu err] (0.43@, 2.38 mol) in PhMe (25 nlL) was heated
at 110 C for 15 h. Ph3Bi .(0.84 g, 1.90 mmol) and Cu( CAc) 2 (0.43 g,

2.38 mol ) was added and t wa/@red at reflux for 6 h. Ph3Bi
N

(0.84 g, /l

(2)
A mixture of 4-[N-(1-Benzyl-piperidin-4-yl)-amino]-N,N-diethyl benzamide (compound
s 1) (0.58 g, 1.59 mmol), Ph3Bi (0.84 g, 1.90 mmol) and Cu(OAc), (0.43 g, 2.38 mmol) in
PhMe (25 mL) was heated at 110 °C for 15 h. Ph3Bi (0.84 g, 1.90 mmol) and Cu(OAc),

(0.43 g, 2.38 mmol) was added and the mixture was stirred at reflux for 6 h. Ph3Bi (0.84 g,
1.90 mmol) and Cu(OAc), (0.43 g, 2.38 mmol) was added, the mixture stirred at reflux for
15 b, allowed to cool and quenched with IM NH40H (5 mL). The mixture was stirred at
10 room temperature for 30 min, diluted with EtOAc (25 mL) and filtered through a pad of
Celite” . The layers in the filtrate were separated, the deep blue aqueous layer extracted
with EtOAc (25 mL) and the combined organic phases washed with HyO (50 mL) and
brine (25 mL) and dried over K;CO5. The mixture was filtered, concentrated and the resi-
due purified by chromatography (gradient, PhMe to Me;CO) to give the title compound 2
15 (0.33 g, 47%) as a colorless oil.

'H NMR (CDCl3): 7.53 (t, 2H), 7.29-7.18 (m, 8H), 7.01 (d, 2H), 6.58 (d, 2H), 3.85 (¢, 1H),
3.49 (s, 2H), 3.42 (d, 4H), 2.95 (d, 2H), 2.11 (t, 2H), 1.92 (d, 2H), 1.51 (q, 2H), 1.17 (,
6H).

13C NMR (CDCI3): 171.5, 149.0, 143.6, 138.2, 129.5, 129.1, 128.7, 128.2, 128.1, 127.0,
126.7,125.4, 116.0, 63.1, 55.5, 53.3, 40 (broad), 30.7, 13 (broad).



1.90 mmol) and Cu(OAc)[err] (0.43 g, 2.38 nmol) was added, the m xture
stirred at reflux for 15 h, allowed to cool and quenched with 1M

NH err] OwO9snkd7e The mixture was stirred at 10 room t enpensEareosior 30
mn, diluted wwth EtQAc (25 niL) and filtglr5ed t hrough a pad of Celite .
The layers in the filtrate were separated, the deep blue aqueous | ayer
extracted with Et OAc (25 nlL) and the conbi ned organi ¢ phases washed
with Herr]0 (50 nL) and brine (25 m.) and dried over Kerr]CJerr].
The i xt ur esNasaijtidal Singsle wagBBaM I AchyaRsthldMRie g Sddi bLd gDy
chr omat ogr g?)hy (%r adient, PhiMe to Me[err] CO tor@?\?gl%ghaesﬁl?ﬁﬁé%f@%gn%%ﬁ%cz
15 (0. 33 g,in4@#y/Ec3Hao eloold dikgedptheral HCl.  [err]H NVMR (CDCl[err]): 7.53
(t, 2H, 7.29-7.18 (m 8H, 7.01 (d, 2H), 6.58 (d, 2H), 3.85 (t, 1H),
3.49 (s, 2H), 3.42 (d, 4H), 2.95 (d, 2H), 2.11 (t, 2H), 1.92 (d, 2H), 1.51

(95, 577 1 oa 1B <Py 342329731 Do, 8800, 1606 B8] VRO LA A5 ks 571 729,
116.0, 63. JAnab%akd, &3-@9}1?5@136345@@%030- G, 7031 b1 938) N 8.47

15 An anal ytical sanple was obt ai ned as a hydrochl ori de by adding a
sol uti on ofFouhé free base i n ether/Et G702t He74at N, 8i35ut ed et heral HCI.
| R (KBr): 3423, 2975, 2934, 2529, 1606, 1458, 1285, 1094, 750, 705 cm1. 5
Anal . calcd. for CJerrJ]Herr] N err] O-HCl*H err] O: C, 70.21: H 7.72; N,

8. 47 Found: C, 70.02; H 7.61; N, 8.35

EXAMPLE 2 10 Preparation of

4-[N-(1- beppgAnpeni di n-4-yl)-4-net hyl -ani | i nol - N. N-di et hyl

10 Preparation of 4-[N-(1-benzyl-piperidin-4-vl)-4-methyvi-anilino]-N.N-diethyl
benzamide (compound 3)

)

ol

3



benzani de (conpound 3) [err]

16 A m xt ure of 4-[ N-(1-benzyl -piperidin-4-yl)-am no]-NN-diethyl
benzam deWE 1) (0.37 g, 1.00 mol ), tri-4-t  1.59
g, 3.30 m‘m%% Cu(OAc)[err] (0.54qg, 3.00 mol ) i Qg}:!@géwg m.) was
heated at refl ux for 16 h. The mixture wa all owed to cool and

quenched with Herr]0 (2 nmL). The mxture was stirred for 1 h, diluted with
EtOAc (25 5 i) and filtered through a pad of Celite . The layers in the

filtrate we t tracted w Et OAC 25
) and t ne EuREREeEHEltL oy piper USRS, N?%‘ﬁthmfzw Biedepmpg
brine (25 mhyoang, CﬂfUOQﬂrnGMeth-m%isaniB(HEWguj 80 WaSol) hnd eﬁ xac)z (0. 54g,300
concentrated and the residue purified Qﬁlt{ chromat ogr aphy (gradi

CHerr]d[ ernm]ol)tlo P@Me (20 ﬂﬂmﬁ’l@dfedraﬁ} xeffor ]l§ ht ’Bhegmmg;fcvjeastaHbMd c@dsmﬂund 3
0.09 g, 20 (1): 7.30-7.16
00 &t panchefiiBEs T B TRe frfgus@ £ stifres fors, Bdutsd with BIOAC (255, 42
d, 4H) | 2 ,
(0, 450 2 8) s R ot {pad S0 Tyt ne Fu90e e SHcards BQ. (0

138. 2 136 du3 % @8bted ikB%t@A ZﬁmL ﬂx@ﬂ‘er} 13. 8,
63.0, 55. 4a11l51§ 3, a)é?le{;g)roadw c AckZd o) 15 Coromined &gﬁl‘gphésgégﬁgeétlcal

sanpl e was with He Q80 )@nﬁ@dngélﬁ le)ded @sxechd'ehrm@gm Fhe eriafurcswhd fiitarad,of t he
concentrated and the residue purified by chromatography (gradient, CF,Cl, to 8%

MeOH/CH,Cl,) to give the title compound 3 (0.09 g, 20%) as a colorless oil.

10
TH NMR (CDCls): 7.30-7.16 (m, 9H), 6.94 (d, 2H), 6.52 (d, 2H), 3.83 (t, 1H), 3.48 (s, 2H),
3.42 (d, 4H), 2.93 (d, 2H), 2.36 (s, 3H), 2.07 (t, 2H), 1.90 (d, 2H), 1.50 (q, 2H), 1.16 (t,
6H).

15 1IBCNMR (CDCls): 171.6, 149.7, 1404, 138.2, 136.1, 130.2, 130.2, 129.0, 128.1, 128.0,
126.9, 125.3, 113.8, 63.0, 55.4, 53.3, 41 (broad), 30.5, 21.0, 13 (broad).

An analytical sample was obtained as a hydrochloride by adding an etheral solution of the
free base to ice cold diluted etheral HCI.
20
IR (KBr): 2936, 2528, 1605, 1510, 1457, 1428, 1284, 1094, 952, 742, 701 cm!.
Anal. calcd. for C3pH37N3O*HCI*0.5 H70: C, 71.91; H, 7.84; N, 8.39
Found: C,71.75; H,7.83; N, 8.32



free base to ice cold diluted etheral HO. 20 IR (KBr): 2936, 2528,

1605, 1510, 1457, 1428, 1284, 1094, 952, 742, 701 cm1. Anal . cal cd.
for qerrM@gfghMerr]O*HG*O 5 Herr]0: C 71.91; H 7. 8411’&/8@7%9051 -
Found: C, 71.75; H 7.83; N, 8.32

17 EXAVPLE 3 Preparation of 17

4-[ N- (1 - benzyl - pi peridi n-4-yl)-I-naphtyl am no] N, N-di et hyl benzam de
(conpound 4) [err] 5 (4)

A mxture opxdaimi(E3-benzyl - pi peridin-4-yl)-am no]-N, N-di ethyl benzam de
(conpound _XE—D—(‘% 37 g, 1.00 mol), tri- |-naphtyl blsrruth (0.53 g, 1.20
= )

nmol ) and 1-benzyl- jleat ed at

ﬂ.
reflux for 17 h. Tri-I-naphtyl bl smut g, .
OJ(OAC)MHMME@SQEEMA}%&)I) was added at roomtenperature. The

m xture was stirred at reflux for 22 h, allowed to cool and quenched with

IMNH err]OH (5 m). T e m xture was stirred for 30 min, diluted with
Et OAc (25 M) andfllteredtough a pad of Celite . The layers in the
filtrate were separat ed] xhetdeep bl ue agugous | ayer extracted with

Et OAc (25 nl) and the combNned 5 washed with Herr]0 (50 ni)

P

5 (4)

A mixture of 4-[N-(1-benzyl-piperidin-4-yl)-amino}-N,N-diethyl benzamide (compound
1) (0.37 g, 1.00 mmol), tri-1-naphtylbismuth (0.53 g, 1.20 mmol) and Cu(OAc)z (0.27 g,
1.50 mmol) in PhMe (20 mL) was heated at reflux for 17 h. Tﬁ-l-naphtylbismuth (0.53 g,

10 1.20 mmol) and Cu(OAc); (0.27 g, 1.50 mmol) was added at room temperature. The
mixture was stirred at reflux for 22 h, allowed to cool and quenched with 1M NH4OH (5
mL). The mixture was stirred for 30 min, diluted with EtOAc (25 mL) and filtered through
a pad of Celite® . The layers in the filtrate were separated, the deep blue aqueous layer
extracted with EtOAc (25 mL) and the combined organic phases washed with H,0 (50 mL)

15 and brine (25 mL) and dried over K5CO;3. The mixture was filtered, concentrated and the
residue purified by chromatography (gradient, PhMe to Me,CO) to give the title
compound 4 (0.41 g, 83%) as a brownish solid.

IR (KBr): 2939, 2796, 1619, 1511, 1456, 1420, 1346, 1282, 1180, 1099, 783 cmrt.

20



15 and brine (25 nlL) and dried over Klerr]CJerr]. The m xture was

filtered, concentrated and the residue purified by chronmatography
(gradi-ent ,ywHbMesb I\/E[err]CO) to give the title compou .
83% as a br ogv\;n%si s?: sol i d. IR (KBr): 2939, 2796, 1619%’@?%%%56
1420, 1346, 1282, 1180,1099, 783 cm1. 208 WD 98/ 28270

18 [err]H NWMR (CDCl [err]): 7.87 (t, 2H), 7.79 (d, 1H, 7.51 (t, 1H),
746(t 1H), 7.37 (t, 1H, 7.31 (d, 1H, 728719(m5|—|) 717(d

o0 511 (gl o v G, 72800 GngES) ks 3 e oyt St nen gy

ool LS, R IBPRb I, 17 17 (4148280, 408 Ll P 330, 12

124.5, 112. @, 488, D9 &b 28), B31 &, 2UD, 2,08 (bachd s, 2H), 1.80(bfoadls3 2f), (Ib{jH@déH).
An anal ytical sanple was obtained by recrystallization from Anal
calcd. for (Jerr]JHerr]Nerr]0: C, 80.61; H 7.59; N, 8.55 Found:

c 80. 48;
WM Q&bc%)%rlgp 149.8,138.9..138.1, 135.0, 133.4, 129.1, 129.0, 128.3, 128.2,

4-[N-(1-b ;
(Cgrmg undegfw 1,288, 197.0; 12604, 12820280 VIZAB, 19k sN ML AIBIN%E 5. 533 RERZET O

30.4, 13.5 (broad).

An analytical sample was obtained by recrystallization from EtOH
o Anal. caled. for C33H37N30: C, 80.61; H, 7.59; N, 8.55
Found: C,80.48;H, 741;N,8.52



[err] 5 (5) A

m xture of 4-[N-(I-benzyl-piperidin-4-yl)-amno]-N, N-di ethyl benzam de
(compoundyo egrs2dd (0.67 g, 1.83 rrm)l) tri - 2-napht yl bi snut bctSESD2051 2.-20
mmol ) and Cu(OAc)[err] (0.50 g, mml) in PhMe (35 nlL) was heated
at reflux for 15 h. Tri-2-naphtyl blsrruth (90 97 g, 10 2.20 mmol) and
Cu(QAc)[err] (0.50 g, 2.75 mmol) was added. and the m xture was stirred at
reflux for 22 h. Tri-2-naphtyl bisnuth (0.97 g, 2.20 mmol) and Cu( QAc) 2
(0.50 9, 2.ghoaMPLE@™!) was added. After reflux for 70 h the m xture was
al l oned to ool and quenched with IMNH err]COH (10 nmL). The m xture
was stirre®reparatidnrofd-[NH1-bewoylwipdridin el {23haptitylantitio]-N,N-diethyEr ed
through a pad of Celite . The layers in the filtrate were separated, the
deep bl ue benzamide{somppund$) extracted with Et OAc (35 nl) and the comnbi ned
or gani ¢ phases washed with Herr]0O (75 nL) and brine (35 nL) and dried
over MySO[err]. The m xture was filtered, concentrated and the residue
purified by chronmatography (gradignt, PhMe to Me[err]CO to gi ve the
title conpound 5 (0.63 g, W~ asia br i olidified on standing.
20 IR (KBr): 2935, 2807, 1614,Y1510 124,

20 [err]H NI\/R(CDCl[er(\)) ,

7.48-7.42 (m 3H), 7.27-7.21 Tm 7H) (

394(t 1H), 3.48 (s, 2H), 3.43 (broad s 2.94 (d, 2H), 2.14 (t,
2H), 1.99 (s, 2H), 1.57 (m 2H), 1.17 (tf, . 5 13CNMR(CDCl[err]):
1714148814131381 134.2,131. 2,129, 2,1p9.0,128.1, 128.0, 127.5,
127.4, 127.2, 126.9, 126.2, 125.4, 125.3,°N16.8, 63.0, 55.8, 53.3, 41

7.74 (d, 1H),
~"1H), 6.66 (d. 2H),

(broad), 30.7, 13.6 (br oad) . An anal ytical sanple was
obt ai ned from MeOH. 10 Anal . c or CJerr]Herr]Nerr]0: C 80.61;
H 7.59; N 8.55 Found: C, 80.35; H, 7.59; N,
8. 46
s (5)

A mixture of 4-[N-(1-benzyl-piperidin-4-yl)-amino]-N,N-diethyl benzamide (compound
1) (0.67 g, 1.83 mmol), tri-2-naphtylbismuth (0.97 g, 2.20 mmol) and Cu(OAc), (0.50 g,
2.75 mmol) in PhMe (35 mL) was heated at reflux for 15 h. Tri-2-naphtylbismuth (0.97 g,

10 2.20 mmol) and Cu(CAc); (0.50 g, 2.75 mmol) was added. and the mixture was stirred at
reflux for 22 h. Tri-2-naphtylbismuth (0.97 g, 2.20 mmol) and Cu(OAc), (0.50 g, 2.75
mmol) was added. After reflux for 70 h the mixture was allowed to cool and quenched with
IM NH4OH (10 mL). The mixture was stirred for 30 min, diluted with EtOAc (35 mL) and
filtered through a pad of Celite” . The layers in the filtrate were separated, the deep blue

15 aqueous layer extracted with EtOAc (35 mL) and the combined organic phases washed
with H,O (75 mL) and brine (35 mL) and dried over MgSQy. The mixture was filtered,
concentrated and the residue purified by chromatography (gradient, PhMe to Me,CO) to
give the title compound § (0.63 g, 70%) as a brown oil that solidified on standing.

20 IR (KBr): 2935, 2807, 1614, 1510, 1424, 1284 cml.



EXAMPLE 5 15 Preparation of N, N-diethyl-4-(N-piperidin-4-yl-anilino)
benzam de (conpound (6)
20 A solkbhbeigod 4-[ N- (I -benzyl - pi peridi n-4-yl)-anilino] -pemsedwedoby| -
benzam de (conpound 2) (1.21 g, 2. 7%Omml) in MOH (25 nlL) was

hydr ogenated at 60 psi for 4 d in the presence of a catalytic
anmount of Pd(OH)[err] on carbon. The m xture was filtered through a pad of
21 Celite , concentrated and the residue purified by chromatography

(gradient, (G 5]5};& P (

CH err]Cl[err]/ GLIZ%%%?%I@ ZHH?{)@]&%{ Wg?%’ ?H)lbl Ve %hgm }pl’ e
conpound 67(1@.(8&, I}I) 6168)(d32~i-1)=,13cﬁ4l (qulH;sS 48|(st 2H) 353 (eodd sl’MNl)/FQ Q@gciﬁ?rzr 19 :
7.37 (t, 2H), 7.25-7 661(d 2H) ,

3.42 (br oaéF QH)M9<8321197 l?-lﬂ (mz,ﬂ)H) 5317e§t éH) 2.00 (d, 2H), 1.71 (br oad
S, lH) 1.41 (q, 2H), 1.18 (t, 6H). [err]C NWR (CDCl [err]):
171.4, 148.2, 143.1, 129.8, 128.0, 127.9, 127.7, 125.7, 116.9, 53.5, 10
44. 4, 41 (I I n l:yhisC

obt ai ne%ll as (gﬂ%%r%%hd%r?ﬁeéblghe?@?ina %alsns %tlﬁg?a}ﬁg%‘l% &)#%?qgﬁl 1%‘6’ free
base to ice2t6| 27H,11a02d126.9e126.2, HCE 4, 125.3, 116.8, 63.0, 55.8, 53.3, 41 (broad), 30.7,

13.6 (broad).

An analytical sample was obtained from MeOH.

10
Anal. calcd. for C33H37N30: C, 80.61; H, 7.59; N, 8.55
Found: C, 80.35; H, 7.59; N, 8.46

EXAMPLE 5

15

(6)

20 A solution of 4-[N-(1-benzyl-piperidin-4-yl)-anilino]-N,N-diethyl benzamide (compound
2) (1.21 g, 2.74 mmol) in MeOH (25 mL) was hydrogenated at 60 psi for 4 d in the
presence

of a catalytic amount of Pd(OH); on carbon. The mixture was filtered through a pad of




15 IR (KBr): 3426, 3359, 2936, 2722, 1603, 1473, 1281, 1091, 708, 503

cml. Anal . calcd. for Jerr]J]Herr]Nerr]0O*HC *H err]O: C, 65.09; H,
7.95; N, w0.9838270 Found: PCUSERBO28Yr H,
7.94; N, 10.38 EXAMPLE 6 20 Pr epahrlati on of N,

N-di et hyl -4- (N-pi peridi n-4-yl]-1-naphtyl am no benzam de (conpound 7)
[err] (7)

22 A splution of

4-[ N- ( 1- bercyjite pj quacemiateddang the iesrthplphmﬁaaﬁbyobroﬁhdtbgd&;ﬁiyhﬁfad%ﬂﬂ?d to
(conpound 4) (0.22 g, 0.45 rrrml? in EtOH (20 nL) was hydrogenated at 60 psi
for 64 h CHaClyMeQH€9:p) tosGHe@l26Me@HY NBIQHi(ag. aﬂmOm(SQJﬂS 2yl (ki thertitiear bon.

The m xture was fil t hr h a pad of Celite , concentrated and
t he reS|dué°W@ﬁ@b@%ﬁﬂM&§Pg’ﬁﬁ§/‘°ﬂS (gradient, CHerr]dJ[err] to
CHerr]C[err]/MeCOH (9:1) to CHerr]d[err]/ MeOH NH[err]O—l (ag., conc.)
(80:18:2)) to give the title conpound 7 (0.12 g, 67% as a colorless oil

t hat soki dilfji }€MRO{CDCl;): 7.3 125-7.22 (m, 3HJ, R.dIK@r 1
1448, 1580 cml. (CDCh): Eeg?ﬁ) NVR CDg:Im erjr @QH)%%Z(’ZCI éﬁ?%%%é( )

1H) 7.50 @t42 (bH)addMIﬁBE( 7(dBH), 2786, 2H), 21(N) (d 2H30.71 (broac(sj 1HYH).41 (q,18 (d,
6.42 (g 2t H§0(t 1H), 3.40 (broad d, 4H), 3.06 (d, 2H),
2 79 2. 63 2H), L181t,

13C NMR (CDCls): 171.4, 148.2, 143.1, 129.8, 128.0, 127.9, 127.7, 125.7, 116.9, 53.5,
10 44.4,41 (broad), 28.7, 13.5 (broad).

An analytical sample was obtained as a hydrochloride by adding an etheral solution of the

free base to ice cold diluted etheral HCI.

s IR (KBr): 3426, 3359, 2936, 2722, 1603, 1473, 1281, 1091, 708, 503 cm-l.
Anal. caled. for CooHaoN;O*HCI*H,0:  C, 65.09; H, 7.95; N, 10.35
Found: C, 65.37; H, 7.94; N, 10.38

EXAMPLE 6

20 -1-naphtyvlamino benzamide

N
H

7)



(m 3H), 2.03 (broad s, 2H), 1.39 (broad s, 2H), 1.14 (t, 6H). 15 Jerr]C
NVR (CDCl[err]): 171.6, 149.4, 138.7, 134.8, 133.3, 128.7, 128.2, 128.1,
127.9, 12§g%gnsze 126.1, 126.0, 124.4, 124.2, 112.1, 56. pcriéborbosAl -

(broad), 31.3, 13.4 (broad). Anal . cal cd for CJerr]Herr] N err]0*
1.25 Herr]0: C 73.64: H 7.96: N, 9. 92 Found:

C 73.77, H 7.54; N, 9.96 20 WO 98/ 28270

23 EXAMPLE 7 Preparation of N _

g; di-et hyl - 45 GLI¥Bh BEAIRLA '-tadéhﬂ'llﬁigér?cﬁgﬂt-%lrﬁmagﬂtﬁﬁ%%%%-diemyl benafRgPOUNd
H (compound 4) (022 g, 0.45 mmol) in EIOH (20 xﬁ.ﬁ) was hydro%énluea*l't 69 Bﬁtf?x%@h
chl oroformate (58 [err]L, 053 nol ) was added to a solution of " 4-[N-(1-
benzyl - pi panuthhprembpfzcnakyhcmnnmﬂPm}mmtwboxbé}hzmmﬁewasufmswmd 5)

(105 ngy, 10, 0.21 |.}~_|:n®di chl or oet hane ( m t enperature. The
m xt ure msth%g%é@%fbeix@ Fg?(ie& ath %’? rﬁﬂgu?/\&%“ f%ebr?( CE‘F‘?’B%@ % cool to
room tenper gt & ¥4, G WERLEANALOH (9:1) to CHaCly/MeOH/ NH40H (ag., conc.)

(80:18:2)) to give the title compound 7 (0.12 g, 67%) as a colorless oil that solidified on

standing.
IR (XBr): 2942, 1609, 1512, 1448, 1280 cmr!.

'H NMR (CDCls): 7.86 (t, 2H), 7.80 (d, 1H), 7.50 (¢, 1H), 7.45 (t, 1H), 7.36 (t, 1H), 7.30
(d, 1H), 7.18 (d, 2H), 6.42 (d, 2H), 4.20 (¢, 1H), 3.40 (broad d, 4H), 3.06 (d, 2H), 2.79-2.63
(m, 3H), 2.03 (broad s, 2H), 1.39 (broad s, 2H), 1.14 (t, 6H).

s I3C NMR (CDCl3): 171.6, 149.4, 138.7, 134.8, 133.3, 128.7, 128.2, 128.1, 127.9, 126.3,
126.1, 126.0, 124.4, 124.2, 112.1, 56.1, 46.0, 41 (broad), 31.3, 13.4 (broad).

Anal. calcd. for CogH31N30*1.25 H,0: C,73.64; H,7.96; N, 9.91
Found: C,73.77; H,7.54; N, 9.96

20



Met hanol (2.5 nL) was added and the m xture was heated at reflux for 2.5 h,
allowed to cool and concentrated. The residue was partitioned between
CH err] C1| ™Q98/83® ni) and 1M NH err]OH (10 ). The | ®yavsEoweos:r -~
separated and the organi c phase was washe ith Herr]0 15 (10 nlL) and
brine (10 nmL) and dried over Klerr]CJerr].” The m xture was filtered,

concentrated and the the residue purified by chromatography
(gradient, CHerr]CJ[err] to CHerr]CJ[err]/MeOH err]NH err]H (aq.,
conc.) (85:13.5:1.5) and HPLC (Li ChroPrep RP-18, eluation W th

I ncreasing anpunts of 0. 1% TFA/MeCNin 0. 1 % TFA/Herr]O to give the
title EXAMPBE®B (30 ng) as the trifluoroacetate. 20 IR (neat):
3420, 1680, I;LOO Gl &1 . .

24 [P RFIOG 1S ‘ y11-4-n3 i anidg8 ( 2H,
m), 2.10 (ZkbmBbund§ CH(GH) GHN) CH(CH)) . 300 (2H, m  GH(CH)NHGH(GH))
3.35 (6H, mT 4. (1H, m), 665(2H m, 7.00 (1H, m, 7.20 (2H,
m, 7.40s(3H, m, 7.75 (3H, m Ar). EXAMPLE 8

Preparation of

4-[N-(1-[ 2- phenyl ethyl]/pJ\p d| n-4-yl)- an| i no] N, N. . di et hyl .
benzam de (conpound 9)

[err]

(8)

(1-chloroethyl) chloroformate (58 pL, 0.53 mmol) was added to a solution of 4-[N-(1-
benzyl-piperidin-4-yl)-2-naphtylamino]-N,N-diethyl benzamide (compound 5) (105 mg,

10 0.21 mmol) in dichloroethane (2.5 mL) at room temperature. The mixture was heated at
reflux for 17h and was then allowed to cool to room temperature and concentrated.
Methanol (2.5 mL) was added and the mixture was heated at reflux for 2.5 h, allowed to
cool and concentrated. The residue was partitioned between CH;Cl; (10 mL) and IM
NH4OH (10 mL). The layers were separated and the organic phase was washed with F,O

15 (10 mL) and brine (10 mL) and dried over K;CO5. The mixture was filtered, concentrated
and the the residue purified by chromatography (gradient, CH,Cl, to
CH,Cl,/MeOH/NH,4OH (aq., conc.) (85:13.5:1.5) and HPLC (LiChroPrep RP-18, eluation
with increasing amounts of 0.1% TFA/MeCN in 0.1% TFA/H;0) to give the title
compound 8 (30 mg) as the trifluoroacetate.

20

IR (neat): 3420, 1680, 1600 cm’'.



10 (9)
(2- bronoet hyl ) benzene (0.1 8 nmL., 1.30 mml) was added with stirring to an

i ce-cold wooesrssml ution of N, N-diethyl-4-(N-piperidin-4-ypensidioaes -
benzam de (conmpound 6) (0.21g, 0.59 mmol ), Et[err]N (0.10 nm, 0.75
mol ) and a catal ytic anmount of 4-dinethyl- 15 am nopyridine in
CHerr]CJ[err] (5 nm). The stirred mxture was allowed to attain room
tenperature over 5 h, heated at reflux for 16 h, allowed to cool to room
tenperaturely NMR edTpat [er MNp{ 1 )ogn h_H20
(15 nb), brlf%e (15 ﬁi))@gnd’r%l galg;\/cgr'ih@' [(@H mﬁ, Q?@Léglﬁ‘l dm\‘?ﬁ??n&xﬁ}i’e Thas
filtered, cﬁﬁééﬂbeﬁtmm‘&(ﬁm)b ﬁ!eDO(aﬁ dquﬁ(@HjNHﬁHb@H@h Bcaﬁeﬁfpg fBpYS
(gradient, PhMe to Ve err‘} :; )) ive e title conpound
9 (0.11 g, @éﬁ@nést?é%%ﬁidm 8@@ mhi-8f ZH, m 7§k9|(3 ) m).et7 DB nadd).ng.

WD 98/ 28270 25 IR (KBr):
2928, 1612, 1504, 1437, 1280, 1980,754 cml . [err]H NMR (CDC13): 7.36
(t, 2H),47.30-7.15 (m 8H), 7.01 (d, 2H), 6.61 (d, 2H), 3.88 (t, 1H,

3.42 (broad d, 4H), 3.08 (d, 2H), 2.76 (m 2H), 2.57 (m 2H), 2.17 (t, 2H),
1.97 (d, 2HEXAMPLESS (g, 2H), 1.18 (t, 6H). [err]CNVR(CDCl [err]):
171.5, 149.0, 143,5 1403 129 6 128. 6, 128 6 128 4, 128.1, 126.8,

126.1, 125, 14 Hethyl ‘ tinal-N.adip

(broad). ’ég @i! E églgd950r C[err]H[err]N[rr]O*ZC[err]H[err]O C
78.66; H, 8~ zF—N—6-

O

Saels
O

10 )

(2-bromoethyl)benzene (0.18 mL, 1.30 mmol) was added with stirring to an ice-cold
solution of N, N-diethyl-4-(N-piperidin-4-yl-anilino) benzamide (compound 6) (0.21g,
0.59 mmol), E3N (0.10 mL, 0.75 mmol) and a catalytic amount of 4-dimethyl-

15 aminopyridine in CH,Cl; (5 mL). The stirred mixture was allowed to attain room
temperature over 5 h, heated at reflux for 16 h, allowed to cool to room temperature,
diluted with CH,Cl, (10 mL) and washed with H,O (15 mL), brine (15 mL) and dried over
K,CO;. The mixture was filtered, concentrated and the residue purified by chromatography
(gradient, PhMe to

20 PhMe / Me,CO (1:2)) to give the title compound 9 (0.11 g, 40%) as a colorless oil which

solidified on standing.



Found: C, 78.55; H 7.75, N, 8.91.

EXAMPLE 9 15 (i) Prepar ation of

3-[N (I - bepewsnpi/ger i di n-4-yl)-am no] - N, N-di et hyl benzanm depcr/sesdzmessaound
10) [err]

(10) 20 WO 98/ 28270 25

PCT/ SE97/ 02051 26

Ti(G-Pr)4 (0.70 m, 2.37 mml) was added to a m'xture of

i g?ng& O S{Pp@ g‘oi?és(wlﬁlﬁfqé?gﬂmjg?&aﬁr /8 %e?rggr ature. The

m xture was sonicated at 40 [err]C for and stl rred at roomtenperature
for 15 h. The m xture was cooled in an |ce bath and EtOH (5 nL) and

NaBH[ err] ( 731 NR {CPE13)37.36tp2H), WBOe? aﬁi(iadSH)Aﬂt(Hr(dSIHT 16i61g(d]‘ ), 3.98 (at11,
[err]C and 2 d at roomtenperature n.) was added.

M N
The m xt ur e 3% (bsead ¢.&dlad 0 é@rﬁﬁ)e@ﬂ@ﬁ@t Zlélb zf%r(HBQHh K17 ?-Hﬂ dddTnick BH),
CHerr]dJ[eryr d Iteredthrough Celite . The layers in the
filtrate %r%}%&bgﬁﬁe&g&% aqueous | ayer extracted with
CHerr]d[err] (3x10 nmL). The conbi ned organi c phases were washed

with 10% HCl (2x15 nlL). The pH in the conbi ned aqueous extracts was
adj ust ed 13C NMR (CDCly): 171.5, 149.0, 143.5, 140.3, 129.6, 128.6, 128.6, 128.4, 128.1, 126.8,

126.1, 125.4, 116.1, 60.6, 55.5, 53.5, 41 (broad), 33.9, 30.7, 13.6 (broad).
10 Anal. caled. for C30H37N30*0.2 C3HgO:  C, 78.66; H, 8.24; N, 8.99.

Found: C,78.55;H,7.75, N, 8.91.

EXAMPLE9

-N,N-diethvl benzamide

{compound 10)

\/N N \N/ET’

/

(10)

20



|0 to 10 with 2N NaOH, and extracted with CHerr]dJ[err] (3x10 nL). The

conbi ned organic extracts were dried over Na2SO4, filtered,

concent r atwe ogagh7bhe residue purified by chr omat ogr agdystddiodosy- 1 -

Et OAc: heptane: Et3N) to give the title coppound 10 (173 ng, 61 % as
a pale yellow thick oil. 15 IR (neat):“3333,1612 cm 1. [err]H NWR
(cbAferr]): 7.40-7.10 (7H, m, 6.55 (2H, m, 3.50 (4H, m, 3.22 (4H, m,
2.80 (2H, m, 2.12 (2H, m, 2.00 (2H, m, 1.43 (2H, m, 1.20 (3H, m,
1.05 (3H, (00 r Lhded L7 1, 138.2, 129.1,
129. 0, 128.rrjlr,l(oll2%2‘9(,O o g PO s aded b ?“%@?8%@%3-@%@143. 1,

38.9, 32.4, biskzainidd 158 .mg, 0.78 mméi)aind Icednagl-4-biveri@hms (O] 1d ALY .06 ki 5HEhE2 - 1
Herr]0: C, 63.07; H_ 8.28;, N, 9.59. Found: .
C, 63.19: H;enypeggpreNThggrg)gpr e Was sonicated at ¢ §provh,Gmd Stirred at room temperature

5 [N-(I - benf?ffll-SIdf' 3@’%?@?{?%"”@? Sggé?ﬁ i adre R ard EHOH (B sl daamddNaBH, (75 mg, 1.98

(compound 1imol) were added. After stirring for 1 h at 0 °C and 2 d atl:G8thltemperature, 2M NH,OH
(5 mL) was added. The mixture was stirred at room temperature for 30 min, diluted with
CH,Cl (10 mL) and filtered through Celite” . The layers in the filtrate were separated, the
aqueous layer extracted with CHyCl; (3x10 mL). The combined organic phases were
washed with 10% HCI (2x15 mL). The pH in the combined aqueous extrac.*;ts was adjusted

1o to 10 with 2N NaOH, and extracted with CH,Cl; (3x10 mL). The combined organic

extracts were dried over N2;S0y, filtered, concentrated and the residue purified by
chromatography (9:1:0.1 EtOAc:heptane: EgN) to give the title compound 10 (173 mg, 61
%) as a pale yellow thick oil.

s IR (neat): 3333,1612 cm-l.

'H NMR (CDCl3): 7.40-7.10 (7H, m), 6.55 (2H, m), 3.50 (4H, m), 3.22 (4H, m), 2.80 (2H,
m), 2.12 (2H, m), 2.00 (2H, m), 1.43 (2H, m), 1.20 (3H, m), 1.05 (3H, m).

20 1BCNMR (CDCl3): 171.6, 147.1, 138.3, 138.2, 129.1, 129.0, 128.1, 126.9, 114.6, 113.8,
110.6, 63.0, 52.2,49.8, 43.1, 38.9,32.4, 14.1, 12.8.

Anal. calcd. for C23H3N3O*HCI*2.1 H,0: C, 63.07; H, 8.28: N, 9.59.
Found: C, 63.19; H, 7.94; N, 9.25.

25



5 (11) A m xture of

3-[ N-(1-benzyl - pi peridi n-4-yl)-am no]-N, N-di ethyl benzam de (conpound

10) {( 360wgies~828 Mol ), Ph3Bi (1.10 g, 2.50 mml), and Ca¢DSE)7A20%. 45 (g,
2.48 mmol) in toluene(l 0 nL) was i:u,eated at 110 [err]C for 12 h.
Anot her portion of Cu(QAc)[err] (0.45 g)”" 15 was added and the m xture was
heated at 110 [err]C for an additional 12 h and allowed to cool to
roomtenperature. Water (10 nL) was added and the m xture filtered through
Celite[err] The layers in the filtrate were separated, and the
organi ¢ phase was washed with water, brine, dried over Na2SO4 and
concent r at @i Préparatinh of 3 -hehzylsipexidi Dedilino]-N N-dietiiWbehgrhilee) gave
the title conmpound 11 (255 ny, 59% as a pale yellowthick oil. 15

| R (neat) :{commounddiy 2937, 2810, 1629 cm 1. [err]H NMR
(cbderr]): 7.40-6.60 (14H, m, 3.80 (IH m, 3.43 (4H, bs), 3.20 (2H,
bs), 2.90 (2H, m, 2.05 (2H, m, 1.90 (2H, m, 1.48 (2H, m, 1.20

(3H, bs), 1.00 (3H, bs).~_20 [err] MR CDCl[err]): 171.3, 147.3,
144. 4, 138.1, 129.3, 129.0, 12f 126. 9 5.4, 123.9, 119.7, 117.5.
116.5, 62.9, 55.3, 53.2, 480, °0N6 4 A2, 7. :

28

(1)

A mixture of 3-[N-(1-benzyl-piperidin-4-yl)-amino]}-N,N-diethyl benzamide (compound
10) (360 mg, 0.98 mmol), Ph;Bi (1.10 g, 2.50 mmol), and Cu(OAc), (6.45 g, 2.48 mmol)
in toluene (10 mL) was heated at 110 °C for 12 h. Another portion of Cu(OAc), (0.45 g)

10  was added and the mixture was heated at 110 °C for an additional 12 h and allowed to cool
to room temperature. Water (10 mL) was added and the mixture filtered through Celite .
The layers in the filtrate were separated, and the organic phase was washed with water,
brine, dried over Na;S04 and concentrated. Chromatography of the residue (9:1
EtOAc/heptane) gave the title compound 11 (255 mg, S9%) as a pale yellow thick oil.

15

IR (neat): 3056, 3010, 2937, 2810,1629 cm-!,

'H NMR (CDCl,): 7.40-6.60 (14H, m), 3.80 (1H, m), 3.43 (4H, bs), 3.20 (ZI;I, bs), 2.90
(2H, m), 2.05 (2H, m), 1.90 (2H, m), 1.48 (2H, m), 1.20 (3H, bs), 1.00 (3H, bs).

p1i]
I3C NMR (CDCl13): 171.3, 147.3, 144.4, 138.1, 129.3, 129.0, 128.0, 126.9, 126 4, 123.9,
119.7, 117.5, 116.5, 62.9, 55.3, 53.2, 43.0, 39.0, 30.6,14.0,12.7.



Anal . calcd. for C[err]H[err]N[err]O*l 25HC1*0.5 Herr]0: C, 70.15; H,

7.41; N, 8.47; d, 8.94 Found:

C, 69.69; W3 N, 8. 25; d, 8.96. 5 EXAVPLE 10~1/sEo702051 -
Preparati on oZ’ %(&N- di et hyl - 3- (N— pi peri di n-4-yl -anilino) benzan]1E de (conpound
12) 28 [err]

(12) 10 A sol ution of

3-[N- (I -benzyl - pi peridin-4-yl)-anilino]-N, N-di et hyl benzam de (conpound
11) (102 ng, 0.23 mmol ) in EtOH (15 nm) was hydrogenated at 40 psi in the
presence of a catal ytic amount of Pd(OH)2 on carbon for h. The

m xture wasy | 4 e g] T,

resi due was IE)%H F:r ¥ Q}b’ﬁ#g% c?%g?%ﬁfg%*éo'l 0. BﬂEESO%ﬂnpﬁl E\E?n@gm 2254
Et[err]N tmpuydel d the title conpound 12 (50 09696*1}%73‘1451‘&8@5 elygbs.ow

vi scous oil . IR (HCl-salt, neat) 3421, 1597, ‘1494 cm 1

[err]H NVR (CDCl [err]): 7.80-6.50 (9H, m, 4.00 (IH m, 3.21 (2H, bs),
3.30 (2H, m, 3.20 (2H, 20 bs), 2.90 (2H, m, 2.05 (2H, m, 1.70 (2H, m,
1.17 (3H, bs), 1.00 (3H, bs). [err]C NVMR (CDCl[err]): 171.0, 143.7

140.7, 138. ME%QIZQ 2, 128.2, 124.5, 119.7, 117.9,
1165532 390287 14089

Preparation of N.N-diethyl-3-(N-piperidin-4-yl-anilino) benzamide (compound 12)

2Q0.C

N
!

H

(12)

" A solution of 3-[N—(l-benzyl—piperidin-4—y1)-anilino]-N,N-diethyl benzamide (compound
11) (102 mg, 0.23 mmol) in EtOH (15 mL) was hydrogenated at 40 psi in the presence of a
catalytic amount of Pd(OH); on carbon for 2 h. The mixture was filtered through Celite®

and concentrated. The residue was purified by chromatography (9:1:0.5 EtOAc/ heptane/
s Et3N) to yield the title compound 12 (50 mg, 81 %) as a pale yellow viscous oil.

IR: (HCl-salt, neat) 3421, 1597, 1494 cmrl.

'H NMR (CDCl3): 7.80-6.50 (9H, m), 4.00 (1H, m), 3.21 (2H, bs), 3.30 (2H, m), 3.20 (2H,
20 bs), 2.90 (2H, m), 2.05 (2H, m), 1.70 (2H, m), 1.17 (3H, bs), 1.00 (3H, bs).

I3C NMR (CDCl13): 171.0, 143.7, 140.7, 138.0, 129.5, 129.2, 128.2, 124.5, 119.7, 117.9,
116.5,53.2,43.1,41.1, 39.0, 28.7, 14.0, 8.9.



29 An anal ytical sanple was obtained as a hydrochl ori de by addi ng

an etheral solution of the free base to ice cold diluted etheral HC .
5 Anal. welsgsds27bor Clerr]Herr]Nerr]O*HO * 1.3 Herr]0: feT/67800s1H, -
8.08; N, 9.091. Found: 29 C, 62.40;

H 7.67; N, 9.80. EXAMPLE 11 10 “(i1) Preparation of

4-[ N- (1| - benzyl - pi peri di n-3-yl)-am nol -N, N-di et hyl benzam de ( Compound
13) [err]

N (13)

Ti(Q-Pr)[err] (2.2 nL, 7.45 mvol) was added to a m xture of
4-am no- (N, Andhalytigdl sarhple viasrobsainatioas(ahySifoahloride®y addivlg)anaibral solution of the
1- benzyl -S-Pi peridone (0,70 g, 3.69 mml) at room tenperature. The
m xt ure wasTeobaseae g cald dibigdsthgral HGE 1 h, and stirred at room tenperature
for 15 h. The m xture was cooled in an ice-bath and EtOH (15 nL) and
NaBH err] (0.21 g, 5.55 mol ) were added. After stirring for 16 h at
room t enper ghilr &alcd b H&& 13, 0: v d m xture was
sti rredngt {!"oomterrperasslﬁﬁeﬂI or 30 m n%od(i:'l63¥%?i}€m§?’§’ 'g(rf'r](} [err] 20 (10
mL) and filFamed through a pad of CeliteC, 620, Hag&rsNi agphe filtrate were
separated, the aqueous | ayer extracted with CHerr]dJ[err] (3x 15
m.). The conbi ned organi c phases were washed with 10% HCO (2x20 nl).
The pHin Md aqueous extracts was adj usted to 10 with 2N
NaOH, and ith CHerr]C[err] (3x10 nmL). The conbi ned organic
extracts were dried over Na[err]SOerr]. filtered and concentrated. The
resi due was purified by

10 (i) Preparation of 4-[N-(1-benzyl-piperidin-3-yl)-amino}-N.N-diethyl benzamide

(Compound 13)

Saey
OO

(13)

Lo
.

Ti(0i-Pr)4 (2.2 mL, 7.45 mmol) was added to a mixture of 4-amino-(N,N-diethyl)

15 benzamide (0.36 g, 1.87 mmol) and 1-benzyl-3-piperidone (0.70 g, 3.69 mmol) at room
temperature. The mixture was sonicated at 40 °C for 1 h, and stirred at room temperature
for 15 h. The mixture was cooled in an ice-bath and EtOH (15 mL) and NaBH, (0.21 g,
5.55 mmol) were added. After stirring for 16 h at room temperature, 2M NH4OH (15 mL)
was added. The mixture was stirred at room temperature for 30 min, diiuted with CH,Cl,

20 (10 mL) and filtered through a pad of Celite® . The layers in the filtrate were separated, the
aqueous layer extracted with CH,Cl, (3x15 mL). The combined organic phases were
washed with 10% HCI (2x20 mL). The pH in the combined aqueous extracts was adjusted
to 10 with 2N NaOH, and extracted with CH;Cl; (3x10 mL). The combined organic

extracts were dried over Na;SOsq. filtered and concentrated. The residue was purified by




30 chromat ography (9:1:0.1 Et QAc/ heptane/ Et[err]N) to give the
title conpound 13 (0.32 g, 47% as a pale yellow thick oil.

| R (neat), % 736 1608 cm[err]. 5 [err] H NVR ( ¢BeAkESH62b31: 7~ 20
(7H m, & ’%%5 4.22 (IH, bs), %8 3.30 (7H ), 2.60 (1H,

m, 2.35 (3H, : 165(2H m, 150(2H , 1.10 (6H, m. [err]C
NVR (CDC[err]) 171.7, 147.9,138.1, 128.7, 128 4,128.1, 126.9,124.9,112.1,
63.0, 10 58.6, 53.5, 48.3, 41.4, 28.6, 22.3, 13.4. Anal . calcd. for

%ﬁr (rj] H er rdihbGhtob oS 2.0l HOHIADtanty EER) ?o}gw%@ 3,31?& Jﬂ}o@fﬁ}\p Pos 1o

(i) Prepargtnpss OpaidydiNw thidkedizy! - pi peri di n-3-yl)-anilinol-N, N-diethyl
benzam de (conmpound 14). [err]
N (14) 20

IR (neat): 3320,1736,1608 cm-!.

'H NMR (CDCl3): 7.20 (7H, m), 6.50 (2H, m), 4.22 (1H, bs), 3.60-3.30 (7H, m), 2.60 (1H,
m), 2.35 (3H, m), 1.65 (2H, m), 1.50 (2H, m), 1.10 (6H, m).

I3C NMR (CDCl3): 171.7, 147.9, 138.1, 128.7, 128.4, 128.1, 126.9, 124.9, 112.1, 63.0,
10 58.6,53.5,48.3,41.4,28.6,22.3, 134,

Anal. caled. for Cp3H3N3O*HCI*2.1 H;O: C, 62.81; H, 8.30; N, 9.55.

Found: C, 62.75; H, 7.94; N, 9.63.

15

ii) Preparation of 4-[N-(1-benzyl-piperidin-3-yl)-anilino]-N,N-diethyl benzamide

(compound 14).
O

Bae¥s
OO

(14)

20



31 A mxture of 4-[N-(I|-benzyl-piperidin-3-yl)-amno]-N, N-di et hyl
benzam de (conpound 13) (0.29 ng, 0.79 mmol ), Ph3Bi (0.87 g, 1.98

mrol ) ; andy&udsddey [err] (0.36 g, 1.98 mol) i n tol yYPBsKe9oBds) Was
heated at 110 [err]C for 12h and allowed 0 cool to roomtenperature.

Water (5 nL) was added and the m xture fi kered through Celite . The |ayers
inthe filtrate 5 were separated and the organi c phase washed with
water, brine, dried over Na[err]SO[err] and concentr at ed.

compound 14" (S o+ S SRR BlbeldR EDUARLERG SRR difubich Cmpqupna, )

conmpound 14 ( al e yel'l'ow vi'scéus ol

3056, 3012, 139629 BBO09 hfibB, PREZ08Mg ¢198lmmol}Sand Cu(OAS ér(d.bts El\/gg ol
(CDCl[err]): 7.40-7.10 (10H, %6.95 (20 d). 655 (2H 4y, 4505 ¢ IOy |
3.45 (2H, intolueng (S mLywas heatedy)l 103C for (2h-ynd lowsd ¢d Ebolrty rodm Kinekiture) ,

1.80-1.60 ( : . al vti cgl ® | e was qbt ai ned
as a hydrochl or %w%&g?%gm{%h%frﬂ’g}l B ﬁrs%g(;rf:%ﬂ]r lxgho(fea{tﬁe'afge layers dn heddltrpts

i ce cold di : rel); 171 4, 148 8,
143. 4, %38.%?%%%9. %‘?@%‘3‘%‘?‘?9‘ Wi %Ifasi%%%d]%%gga?‘wd over Nep$Ogand, o5 3,
123.9, 115.concéilratd. Blrcipatdgraghy Gf2h@ resitiieltd:1 120A%/mepbng) g3 (4 %e 20
Anal . cal cd. for C[err]H[err;N[err]O*l. 25HCI *0.5 Herr]0T C .15; H,
7.41; N, 8.«ompaynd ¢ (§24 g, 67%) arapalg:yellow viscous oil.

C, 70.30; H 7.30; N, 8.43;, d, 8.34. WD 98/ 28270
32

IR (neat): 3056, 3012, 2938, 2800, 1613, 1492 cm-!.

1o
'H NMR (CDCls): 7.40-7.10 (10H, m), 6.95 (2H, d), 6.55 (2H, d), 4.05 (1H, m), 3.45 (2H,
s), 3.38 (4H, bs), 3.19 (1H), 2.75 (1H, m), 1.90 (1H, m), 1.80-1.60 (4H, m), 1.12 (6H, m).

An analytical sample was obtained as a hydrochloride by adding an etheral solution of the

15 free base to ice cold diluted etheral HC],

BCNMR (CDCl3): 171.4, 148.8, 143.4, 138.2, 129.3, 128.7, 128.6, 128.4, 128.0, 127.8,
126.8,125.3, 123.9, 115.7, 62.9, 57.2, 54.4, 53.2, 42(b), 29.8, 25.9, 13.4(b).

20 Anal. caled. for Co9H3sN3O*1.25HCI*0.5 H,O:  C, 70.15; H, 7.41; N, 8.47; Cl, 8.94.
Found: C,70.30; H, 7.30; N, 8.43; Cl, 8.34.



EXAMPLE 12 Preparati on of N, N-D ethyl-4-(Npiperidin-3-yl-anilino)
benzam de (Conpound 15) [err] (15)

A solutio (1 benzyl - pi peridin-3-yl)-anilino]-N N zam de
(corrpound%VSBwfmh) (0.28 g, 0.63 nmmol) in EtOH (10 nl) wagkﬁ%?jggiebﬁgt ed at
30 psi in the presence of a 10 catalyti dZampunt of Pd(OH)2 on carbon for 6
h. The m xture was filtered through Celite , concentrated and the
residue purified by chromat ography (gradient, 9:1:0 to 9:1:0.5 Et CAc/
heptane/ Et[err]N) to yield the title conpound 15 (80 ngy, 36% as a pale

yel | ow vi scous oil. | R (neat) 3300-3500, 1609, 1464 cm[err]. 15

[err]H NWVR $W12: 7.35 (2H m, 7.18 (3H m, 6.95 (2H n), 6.56 (2H,
m, 4.30 (17 , 40(1H m, 338(4H bs) 2.95 (1H, ), 2.35 (2H,
m, 1.95 (1pke i BenZdmi@él(Chihpound §5) 13C

- 171.3, 148.5, 142.8, 129.3, 128.5, 127.7, .4, .9, 5.4,
54. 1, 49.3, 45.4, 44-38(b), 29.9, 25.6,13.3(b). Anal . calcd. for
Cerr]Herr]Nerr]0*HC *0. 4 err]0: C, 66.87; H, 7.86; N, 10.63.

Found: PaN C._66.85 H 7.68; N, 10.44.

A

N\H

(15)

A solution of 4-[N-(1-benzyl-piperidin-3-yl)-anilino}-N,N-diethyl benzamide (compound
14) (0.28 g, 0.63 mmol) in EtOH (10 mL) was hydrogenated at 30 psi in the presence of a
10 catalytic amount of Pd(OH), on carbon for 6 h. The mixture was ﬁlteréd through Calite® ,
concentrated and the residue purified by chromatography (gradient, 9:1:0 to 9:1:0.5 EtOAc/
heptane/Et3N) to yield the title compound 15 (80 mg, 36%) as a pale yellow viscous oil.

IR:(neat) 3300-3500, 1609, 1464 cm-1.

s
'H NMR (CDCl): 7.35 (2H, m), 7.18 (3H, m), 6.95 (2H, m), 6.56 (2H, m), 4.30 (1H, bs),
4.0 (1H, m), 3.38 (4H, bs), 2.95 (1H, m), 2.35 (2H, m), 1.95 (1H, m), 1.70 (2H, m), 1.15
(2H, m), 1.10 (6H, m).

20 13CNMR (CDCl3): 171.3, 148.5, 142.8, 129.3, 128.5, 127.7, 126.4, 125.5, 115.4, 54.1,
49.3,45.4, 44-38(b), 29.9, 25.6,13.3(b).

Anal, calcd. for C3,HagN3O*HCI*0.4 H,O: C, 66.87; H, 7.86; N, 10.63.
Found: C, 66.85; H, 7.68: N, 10.44,



33 EXAMPLE 13 (i) Preparation of
3-[ N-(1-benzyl - pi peri di n-3-yl)-am nol - NN-di et hyl benzam de 5 (conpound

16) [err] PCT/SE97/02051 -
(16) WO'FW%%"OPr)[err] (6.2 nL, 21.0 nmol) was added to a m xture of
3- ani no- (N, N-di et hyl ) benzanide (139 g, 5.2 nmol) and

1- benzyl - 3-pi peridone (2.0 g, 10.6 mmol) at room 10 tenperature. The

m xture was sonicated at 40 [err]C for 2 h, and stirred at roomtenperature
for 16 h. The m xture was cooled in an ice-bath and EtOH (30 nL) and
NaBH-[err] (0.60 g, 15.9 mmol) were added. After stirring for 16 h at
room tenpest ANLEMNH err] OH (25 nl) was added. The m xture was
stirred at“Toomtenperature for 30 min, diluted with CHerr]C [err]

(25 nL) and filtered through a pad of Celite . The | ayers in the filtrate
wer e separated and. 15 the aqueous | ayer extracted W|th CH err]CI err|
(3x25 ni). (IR : 34N peEidin:3-y1) Y Bidiethyl id

m.) . The pﬂ i n th@ ﬁgﬂbl ned aqueous extracts was adj usted to 10 with
2N NaOH a d with CHerr]Cd[err] (3x25 nmL). The conbi ned organic
extracts were dried over Na2SO4, filtered and concentrated. The residue was
purified by chromat%raphy 9:1:0.1 Et OAcf heptane/ Et[err]N) to give

the title conmpound 16 (1.10 g, 58% as a pal e yellow viscous oil.
IR (neat): 3327,1606 1440 \N/H

evs

(16)
Ti(Oi-Pr)4 (6.2 mL, 21.0 mmol) was added to a mixture of 3-amino-(N,N. -diethyl)

benzamide (1.0 g, 5.2 mmol) and 1-benzyl-3-piperidone (2.0 g, 10.6 mmol) at room

10 temperature. The mixture was sonicated at 40 °C for 2 h, and stirred at room temperature
for 16 h. The mixture was cooled in an ice-bath and EtOH (30 mL) and NaBH, (0.60 g,
15.9 mmol) were added. After stirring for 16 h at room temperature, 2M NH,OH (25 mL)
was added. The mixture was stirred at room temperature for 30 min, diluted with CH;Cl,
(25 mL) and filtered through a pad of Cc:lite® . The layers in the filtrate were separated and

1s  the aqueous layer extracted with CH,Cl; (3x25 mL). The combined organic phases were
washed with 10% HCl (2x25 mL). The pH in the combined aqueous extracts was adjusted
to 10 with 2N NaOH, and extracted with CHCl; (3x25 mL). The combined organic
extracts were dried over Na;SQy, filtered and concentrated. The residue was purified by
chromatography (9:1:0.1 EtOAc/heptane/ E3N) to give the title compound 16 (1.10 g,

20 58%) as a pale yellow viscous oil.

IR (neat): 3327,1606 1440 cm-!,



34 [err]H NVMR (CDCl [err]): 7.40-7.00 (7H, m, 6.60-6.40 (2H, m,

4.20 (I H bs), 350(4H, m, 3.20 (2H, bs), 2.60 (1H, m, 2.40-2.20
(3H, m, Oé%ﬁg 1.50 (2H, m, 1.20 (3H, bs), 1.00 CT,gﬁﬁhlgslbs)..

5 [err] 1[err]) 171. 4, 146.9, 138.1,137.9,128.9, 128.

127.9,126.7, 114.1, 113.5, 110 4, @2 8, 58 5, 53.3, 48.3, 42.9, 38. 7,
28.6, 22.2, 13.9, 12.6. (ii) Preparation of

3-[ N-(1-benzyl - pi peridin-3-yl)-anilinol-NNdiethyl benzam de 10 (conpound
L7) 'H NMR (CDCl,): 7.40-7.00 (TH, m), 6.6¢6/4b (2H, m), 420 (1§, b5}, 3.50 (4H, mp, 3.20

e 1 el oAy e oy pnd s a0pe . g

(conpound

Cu(CAc)2 (Q3Hlbe)y, 1.70 mol) 15 in toluene (5 nL) was heated at 110
[err]C for 14h and all owed to cool to roomtenperature. Water (5 L)
was added and the mxture was filtered through Celite . The Iayers in the

br i ne. a1 e VAR teoCtsy i PRy BB, SaRA A LR T 2R0. Be LalfghRy o

the residug;gQ; ézﬁt%/ﬁe?u@@ehzgamtiges 222, 13@ {4g compound 17 (0 16 g,
529 as a pale’yellow Viscous oil R'(neat): 3010, 2930, 1630,

1610 cm[err].

(ii) Preparation of 3-[N-(1-benzyl-piperidin-3-yl)-anilino]-N,N-diethyl benzamide

10 (compound 17)
N ) /©
\/\I X \N
0

OO

(17)

A mixture of 3-[N-(1-Benzyl-piperidin-3-yl)-amino]-N,N-diethy! benzamide (compound
16) (0.25 g, 0.68 mmol), Ph3Bi (0.75 g, 1.70 mmol), and Cu(OAc), (0.31 mg, 1.70 mmol)

15 intoluene (5 mL) was heated at 110 °C for 14h and allowed to cool to room temperature.
Water (5 mL) was added and the mixture was filtered through Celite® . The layers in the
filtrate were separated and the organic phase was washed with water and brine, dried over
Na;804 and concentrated. Chromatography of the residue (9:1 EtOAc/heptane) gave the
title compound 17 (0.16 g, 52%) as a pale yellow viscous oil.

20

IR (neat): 3010, 2930, 1630, 1610 cm-!.

[H NMR (CDCl;): 7.40-6.60 (14H, m), 4.05 (1H, m), 3.45 (4H, bs), 3.18 (2H, m), 2.75
(1H, m), 1.90 (1H, m), 1.80-1.60 (4H, m), 1.18 (3H, bs), 1.00 (3H, bs).



[err]H NVR (CDO [err]): 7.40-6.60 (14K, m, 4.05 (1H m, 3.45 (4H bs),

3.18 (2H, , 2.75 | H, , 1.90 (1H, , 1.80-1.60 (4H, , 1.18
(3H, E)S) ,Wg%03(7BH, bs) . ( m ( m &CT/SEQ/OZOSI -

35 [err]C NVR (CDCl[err]): 171.3 147.1, 144.5, 138.3, 138.1,
129.3, 129.1, 128.8, 128.1, 126.9, 125.9, 123.7,119.8, 117.8, 116.9,
63.0, 57.5, 54.4, 53.2, 43.1, 39.0, 29.9, 25.0, 14.1, 12.8. 5 Anal.
calcd. for (Jerr]Herr]Nerr]0*1.4HC1*0.5 H err]O: C, 69.38; H 7.46; N,
8.37; d, 9.91. Found C
69. 11, H 7. 14, EXAMPLE 14 10 Preparation of

NN- Di et hyl 43C NM&(SEQM) 6733yl47ahlll414f§o)13%énlz3§rﬁ d@98c b#hbulas 8.898.1, 126.9,

t
of 5 [ (113883 T BeBs HTR 4169 3 T B 4usiet 2 13901299 25 dA e Sadound
15 17) (50 ng, 0.11 mmol) in EtCH (5 nL) was hydrogenated at 30 psi in the
presence of a catal ytic anount of Pd(OH)[err] on carbon for 6 h. The

M Xt ur e swagdal. lchled efdr O NROCRUHHCE0.5 H,0:  coO0c6938;3,cu@n 8.3 alesbdue
purified b% chromat ogr aphy (gradient, 9:1:0 to 9:1:0.5 Et OAc/
hept ane/ Et 3Ryndio yield the title corrpound 18 €i16P. hiy H.364; NaB.@8; 531 £0.321 | ow

vi scous oil .

EXAMPLE 14
10 Preparation of N,N-Diethy}-3-(N-piperidin-3-vl-anilino) benzamide (compound 18)

3 C

N<
H

(18)

A solution of 3-[N-(1-benzyl-piperidin-3-yl)-anilino]-N,N-diethyl benzamide (compound
15 17) (50 mg, 0.11 mmol) in EtOH (5 mL) was hydrogenated at 30 psi in the presence of a
catalytic amount of Pd(OH), on carbon for 6 h. The mixture was filtered through Celite” ,

concentrated and the residue purified by chromatography (gradient, 9:1:0 to 9:1:0.5 EtOAc/
heptane/Et;N) to yield the title compound 18 (15 mg, 36%) as a pale yellow viscous oil.

20 H NMR (CDCl3): 7.40-6.60 (9H, m), 4.40 (1H, m), 3.60 (2H, m),), 3.40 (2H, bs), 3.15
(3H, m), 2.50 (2H, m), 1.80 (ZH), 1.20 (2H, m), 1.18 (3H, bs), 0.95 (3H, bs).

I3C NMR (CDCl3): 171.2, 146.9, 144.0, 138.0, 129.4, 126.4, 1243, 119.7, 117.8, 116.5, -
54.1,45.1,43.1,39.0, 30.0, 14.0, 12.7.



20 [err]HNWR (CDCl[err]): 7.40-6.60 (9H, m, 4.40 (IH m, 3.60 (2H,
m,), 3.40 (2H, bs), 3.15 (3H, m, 2.50 (2H, m, 1.80 (2H), 1.20 (2H,
m, 1.18 wohdsrbwp, 0.95 (3H, bs). [ er r] CNVR( CDCL[ er PEY/SE97/02051  ~
171.2,146.9, 144. 0, 138. 0, 129. 4, 126. 4, 124. % 119. 7, 117. 8, 116. 5, 54. 1,
45.1, 43.1, 39.0, 30.0, 14.0, 12.7.

36 An anal ytical sanple was obtai ned as a hydrochl ori de by addi ng
an etheral solution of the free base to ice cold diluted etheral HJ.
5 IR (neat) 3412,1598,1493 cm|[err]. Anal . cal cd. for
CerrJHerr]Nerr]O0O*HO *H err]O: C, 65.09; H 7.95;, N, 10.35.

Found: An analytical sample was obtained as a hydrochlor{gie tg5addihg dd etiler8i0solution od t2.

AEfX'[ARI-PI(_E %gﬁégbaﬁw? Fé?:‘%’&daﬁqiﬁgg‘{/%‘&g&{ﬁgl -NN-di et hyl benzami de ( compound

19) [err]
(19 Ti(G-Pr)4 (3.1 mM, 10.4 mvol) was added to a m xture of

4- am nos ( Nik:dinedithyd 12,1558, 1aeheart de (0.50 g, 2.51 nmol) and
1- benzyl - 3- pyrrol i done é_lo. 85 nL, 5.30 Mol ) at room tenperature. The
m xt ur e wadnsbnilcdifetiCatldhQHICTH200r I HS5.ChdH,J195 Ned0A6. room t enper at ur e

Found: C, 65.03; H, 7.80; N, 10.02.

EXAMPLE 15
10

yrrolidin-3- -N.N

i) Preparation of 4-

(compound 19)

-diethyl benzamide

(19)
Ti(Oi-Pr)4 (3.1 ml, 10.4 mmol) was added to a mixture of 4-amino-(N,N-diethyl)
15 benzamide (0.50 g, 2.51 mmol) and 1-benzyl-3-pyrrolidone (0.85 mL, 5.30 mmol) at room
temperature, The mixture was sonicated at 40 °C for 3 h, and stirred at room temperature
for 16 h. The mixture was cooled in an ice-bath and EtOH (30 mL) and NaBH, (0.30 g,
8.00 mmol) were added. After stirring for 16 h at room temperature, 2M NH,OH (20 mL)
was added. The mixture was stirred at room temperature for 30 min, diluted with CH,Cl,
20 (20 mL) and filtered through a pad of Celite® . The layers in the filtrate were separated, the
aqueous layer extracted with CH,Cl; (3x20 mL). The combined organic phases were
washed with 10% HCI (2x20 mi.). The pH in the combined aqueous extracts was adjusted
to 10 with 2N NaOH, and extracted with CH,Cl; (3x20 mL). The combined organic

extracts were dried over NaySOy, filtered, concentrated and the residue purified by



for 16 h. The m xture was cooled in an ice-bath and EtOH (30 nL) and

NaBH err] (0.30 g, 8.00 mmol ) were added. After stirring for 16 h at
room t enpeycpdamsere 2M NH err] OH (20 nl) was added. ThBCHSEYUMESnwas
stirred at roomtenperature for 30 mn, difuted with CHerr]Cl[err] 20 (20
m.) and filtered through a pad of Celite”. The layers in the filtrate were
separated, the aqueous | ayer extracted with CHerr]Cl[err] (3x20 ni).
The conbi ned organi c phases were washed with 10% HCI (2x20 nmL). The
PH in the caybi %_k“?g%‘d&eﬁ%gfla@S% 9:@s! BAG hestane/EuN) b divothaititie 2N NaCH,
and extracted W t err]C[err] (3x20 nmL). The co |ne organic

extracts wetompunstilD(0e40 NAAFK)s afpialet yellow, viscong et r at ed and t he resi due
purified by 37
chromat ography (gradient, 9:1:0.5 to 9:0:1 EtOAc/ heptane/Et[err]N) to give
the title [ .1 44% as a pale yellow viscous oil.

IR (neat): %@fat‘ig@%%@%ﬁ?aé%ﬁoc err]. 5 [err] HNW (CDC [err]):
7.40-7.10 (7H, m, 6.60-6.40 (2H, m, 4.20 (1H, m, 3.95 (1H, m, 3.55

(2H, s), 3.35 (4H, bs), 2.70 (2H, m, 2.50-2.35 (2H, n), 2.25 (1H, m, 1.60
(1H, nm, 1.W5NMR (CBELl3)bY )40-7 IOl(GH p@rﬁp@lﬁm (e8De){ 420 {DH, m), 3.95 (1H, m),355
171.4,148.2,138.4,128.5, 128, ;0 % J( 1 113.8.112. 1

59.9, 52.5,(28h4sh3. 3451(4{%?5) %zo;gz 1@)32 -2.35 (2H, m},i5i35 ( Harhﬁ%lﬁ'lér) 113
4-[N-(1- begé}q bByrroI idin-3-yl)-anilinol-N, N-dr et hyl benzam de 15
(conpound >

10 I13CNMR (CDCl,): 171.4, 148.2, 138.4, 128.5, 128.2, 128.1, 126.7, 126.1, 113.8, 112.1,
60.5, 59.9, 52.5,51.9, 41 (b), 32.2, 13.3.

(ii) Preparation of 4-[N-(1-benzyl-pyrrolidin-3-yD-anilino}-N.N-diethyl benzamide
15 (compound 20)

Shae¥s
QO

(20)



[err] (20)

38 A mxture of 4-[N-( |-benzyl-pyrrolidin-3-yl)-am no]-N, N-di et hyl
benzam de (WeryEpesHad 19) (0.40 g, 1.14 nmol), Phlerr]|&Rpésorhsy, 2. 84
mmol ), and Cu(QAc)[err] (0.52 g, 2.86 nmm]) in toluene (10 nL) was

heated at 110 [err]C for 16h and all owed 1% cool to room tenperature.
Water (5 nL) was added and the mxture was filtered through Celite. The
filtrate was 5 washed with water, brine, dried over Na[err]SOerr] and

Chetitl 6 comRa B aRme Ol pitiicin:s o8B ST oty Bebtapibie Gomagud ©
[err]H NVR amoeg,nlmmﬁ’mapP%Bl%l.Qi%ﬁ.SMnm%%,Qéd _(:ggb?%:(o.%,é(?%_@ég}u?%in .

4.57 (1H, ™), 3.60 15 (1H bd). 3.40 (5H, ny, 2
2.58 (2H, njolueneXd0 by washeated 801 I0TE, for 16h andmllowtd 18cddith rdasy temperature.

[err] C NMR © 171.4. ,149..3. 145, 138.9, 129,49 128.4, 128.1,
128.0, 127. ﬁ‘%&%’m‘)’“ adged and t%if’s".‘%‘,‘e ‘f{isr‘.%‘i?fc‘gg?@{ghs‘ggsi? Shhegfiltrgts was 41
(b), 29.5, : . | Y LIGal e s_.obtai ned as
o ohi o i Hasted witibwater, brind, B8 Ak KRS OR AP E o RRu e e B ioB g of thei co
col d dil ut etbsriube9RnS EHGA/MeOH) gavk the ti€eéompa a2 A [l 0
Anal . cal cd.'sfor@q err]H‘[:erer]l\?[%arvr]O*HCI* 11.)3 H eorl@]'l%é%@;ggagggﬁfel-ﬂ,em?%m
N, 8.62. viscqug @il : C, 68.99: H,
7.57; N, 8.62.

'H NMR (CDCl3): 7.40-7.18 (10H, m), 7.05 (2H, m), 6.70 (2H, m), 4.57 (1H, m), 3.60

10 (1H, bd), 3.40 (5H, m), 2.80 (1H, m), 2.60 (1H, m), 2.58 (2H, m), 2.20 (1K, m), 1.90 (1H,
m), 1.18 (6H, bs).

BCNMR (CDCl3): 1714, 149.3, 1452, 138.9, 1294, 128.4, 128.1, 128.0, 127.7, 127.2,
126.7,125.0, 117.1, 60.3, 58.3, 57.8, 53.0, 41 (b), 29.5, 13.4.

15
An analytical sample was obtained as a hydrochloride by adding an etheral solution of the

free base to ice cold diluted etheral HCl.

IR (neat): 3430,1610,1457 cm L.

20
Anal. calcd. for CogH33N30*HCI*1.3 H,0: C, 68.99; H, 7.24; N, 8.62.
Found: C,68.99; H, 7.57; N, 8.62.



39 EXAMPLE 16 Preparati on of

N. N-di et hyl -4-(N-pyrrolidin-3-yl-anilino) benzam de (conpound 21)

0  wo9sns PCT/SE®N0251 5 -
(21) A m xture of the conpound ?3% (90 ng, 0.2105 mmol),

NH[ err]O[err]CH (27 ng, 0.4282 mmol) and a catal ytic amunt of 10%
Pd/Cin MeOH (5 mM) was stirred vigorously at rt overnight. 10 The

catal yst was renoved through celite and the filtrate condensed in vacuo to

gi ve a crude sanpl e which was purified through MPLC (100:0 to 9:1
CH err]Cl[err]: MeOH( 10%EA) on silica gel 60) to yield the title
conpound 21IEXAMPDE #2% as a pale yellow thick oil. IR (HCO salt,
film v: 3428 (N 1607(CC]\lEt[err]) cm[err ) [err]H NVR (free
am ne, 400 R4 At ofNN-dlieghvl-d-(Nypysalidin-3- 2, m

ArNCI-lCI—l(CI—l)CI—l[err]) 2.30 (IH m ArNCI-lCI—l(CI—l)CI—lZ) 2.58 (2H, m
ArNCHC err]H err]N), 2.95 (1H m_ NHCH CH CH err]), 3.23 (1H m

NHCH( CH) CH2) , 3. 40 (4H, bs, xCH[err]CH[err]) 4.70 (1H, m ArNCH),
6.68 (2H, m Ar), 7.02 (2H-MNA 0 m Ar), 7.38 (2H, m

(3
Ar). [err]C NWR (free I N Hz olnl jerr]) d: 13.4, 29.7, 41.9,
54.6, 57.9, 59.3, 117.5, 125.5 0 129.7, 144.8, 149.2,
171. 2.

(21)

A mixture of the compound 20 (90 mg, 0.2105 mmol), NH4O,CH (27 mg, 0.4282 mmol)

and a catalytic amount of 10% Pd/C in MeOH (5 ml) was stirred vigorously at rt overnight.

o The catalyst was removed through celite and the filtrate condensed in vacuo to give a crude

sample which was purified through MPLC (100:0 to 9:1 CH,Cl,:MeOH(10%TEA) on

silica gel 60) to yield the title compound 21 (30 mg, 42%) as a pale yellow thick oil.

IR (HCI salt, film) v: 3428 (NH), 1607(CONE,) cm™.
15
'H NMR (free amine, 400 MHz, CDCl3) &: 1.06 (6H, m, 2xCH,CH3), 1.90 (1H, m,
AINCHCH(CH)CH), 230 (1H, m, ANCHCH(CH)CH,), 258 (H, m,
ArNCHCH,CH,N), 2.95 (1H, m, NHCH(CH)CHy;), 3.23 (1H, m, NHCH(CH)CH,), 3.40
(4H, bs, 2xCH,CHj3), 4.70 (1H, m, ArNCH), 6.68 (2H, m, Ar), 7.02 (2H, m, Ar), 7.22 (3H,
20 m, Ar), 7.38 (2H, m, Ar).

Pc NMR (frec amine, 100Hz, CDCl3) d: 13.4, 29.7, 41.9, 54.6, 57.9, 59.3, 117.5, 125.5,
127.9, 128.0, 129.7, 144.8, 149.2, 171.2.



40 El emental anal ysis: Cal cd. for
Cerr]Herr]Nerr]OC[err].1.5Herr]0: C 57.66; H 7.37; N, 9.61. Found:

C, 57.86; vboghsd¥ N, 9.083. EXAMPLE 17 5 (eETRESPROAL I on Of
4-[N- (1 benzyl - pi peridin-4-yl)-am no]-N, lﬁ-odi et hyl benzenesul f onam de
(conpound 22)

[err] (22)

Ti(Oi-Pr)[err] (2.10 m., 7.10 mml) was added to a m xture of

4-am no- (N, i ) 698211307 23. nd 1
oenzy - ST Dy Galed foP EREEREL AT, BT o8 o7 AT Ry Pl bdudih

m Xt ure wasCson8s,H eB3HIN HD3 err]C for 40 mn, and stirred at 60 [err]C
for 18 h. The dark mixture was cooled in an ice-bath and EtOH (15 i)
followed by 15 NaBH err] pellets (0.5 g, 13.2 mmol) were added. After
stirring fog@igﬁa[err]c and 20 h at roomtenperature, 1M

NH err] OH ( dded. The m xture was stirred at room

tenperature for 30 min, diluted with CHerr]C[err] (25 nL) and filtered
through a pad of Celite[err] The layers in the filtrate were

separat ed, (i} Prepaustoisot am-lﬂ-b%hiﬂ@@d‘idihidﬂylﬁi%ﬁéjl;ﬂﬂ-ﬂiéti:ﬁ( 15 ni) and
sat.,

t he conbi ned organi ¢ phases washed with NaHCO3 (aq., 25 mL) and dried
over benzenesulfonamide (compound 22)

(22)
Ti(0-i-Pr)g (2. 10 mL, 7.10 mmol) was added to a mixture of 4-amino-(N,N-diethyl)-

10

benzenesulfonamide (0.81 g, 3.55 mmol) and 1-benzyl-4-piperidone (0.99 mL, 5.32 mmol)
at room temperature. The mixture was sonicated at 40 °C for 40 min, and stirred at 60 °C
for 18 h. The dark mixture was cooled in an ice-bath and EtOH (15 mL) followed by

ts  NaBH, pellets (0.5 g, 13.2 mmol) were added. After stirring for Lhat 0 °C and 20 h at
room temperature, 1M NH4OH (5 mlL) was added. The mixture was stirred at room
temperature for 30 min, diluted with CH,Cl; (25 mL) and filtered through a pad of Celite”
. The layers in the filtrate were separated, the aqueous layer extracted with CE,Cl, (15 mL)
and the combined organic phases washed with NaHCO3 (aq., sat., 25 mL) and dried over

20 K5CO;. The mixture was filtered, concentrated and the residue purified by chromatography

(gradient, PhMe to Me,CO) to give the title compound 22 (0.91 g, 46%) as a tan solid.



20 Klerr]CJerr]. The m xture was filtered, concentrated and the residue

purified by chromatography (gradient, PhiMe to Me[err]CO to give the
title conpoussds2r (0.91 g, 469 as a tan solid. PCT/SE97/02051 -

41 IR (KBr): 2942, 1560, 1520, 1%21 1146, 920 cm[err].

[err]H NVR (CDCl [err]): 7.55 (d, 2H), 7.23 (m 5H), 6.54 (d, 2H), 4.08

(d; 1H), 3.53 (s, 2H), 3.29 (broad s, IH), 3.17 (q, 4H), 2.85 (d,
2H), 2.16 (t, 2H), 2.01 (d, 2H), 1515(q,2|—|) 1.11 (t, 6H).
Ler 1] C_\VRIRGRE:: 098 ) 15650578, 13801246 580 cdy!, 129. 0, 128. 2, 127.0, 126,8
63.0, 52.1, 49. 41. .2, 141 10 (ii) Preparation of
4-[N- (1 - benzyl plper|d|n4yl) anlllnol N, N- di et hyl

benzenesul f

Corr] 1S Ve eat %‘(‘3 58, 7.347.23 (m, SH), 6.54 (d, 289), 4.08 (d, 1H), 628 A
£ 4.
ot () 420 RBRYL By 03l ¥ @?@%ig‘ﬂﬂﬂk&’t@ SRENL3h. 58 g,

1.31 n‘r’rgl)@r’gi{)@qoepbmrr] (0.30 g, .64 mol) in PhMe (20 nl) was
heated at reflux for 24 h. Ph3Bi (0.58 g, 1. 31 mol ) and Cu(OAc)[err]
(0.30 g, 1.64 mmol) were added. The mxture was stirred at reflux for 24 h

d 20 Ph (0.30 1.64 I
MIND et Y SR PRy v Ui SN W T R A
guenched \lek.fi, }M_NH[ err]OH (5 nL). The m xture

(ii) Preparation of 4-[N-(1-benzyl-piperidin-4-yl)-anilinol-N.N-diethvl
benzenesulfonamide (compound 23)

O\\ e
PN
YTl 1
) D I Z
(A
15 (23)

A mixture of 4-[N-(1-benzyl-piperidin-4-yl)-amino]-N,N-diethyl benzenesulfonamide
(compound 22), (0.44 g, 1.10 mmol), Ph3Bi (0.58 g, 1.31 mmol) and Cu(OAc), (0.30 g,
1.64 mmol) in PhMe (20 mL) was heated at reflux for 24 h. PhsBi (0.58 g, 1.31 mmol) and
Cu(OAc); (0.30 g, 1.64 mmol) were added. The mixture was stirred at reflux for 24 h and
20 Ph3Bi (0.58 g, 1.31 mmol) and Cu(OAc), (0.30 g, 1.64 mmol) were added. After reflux for
24 h the mixture was allowed to cool and quenched with 1M NH4OH (5 mL). The mixture



42 was stirred at roomtenperature for 30 mn, diluted with Et OAc

(25 nm.) and filtered through a pad of Celite . The layers in the
filtrate wlhergaparated, the deep bl ue aqueous | ay errcaxSmon0206t Wt t h
Et OAc (25 nL) and the conbi ned organi c phases washed with Herr]O (50

m.) and brine (25 nL) and dried over K[e4t2r]CCIerr]. The m xture was
filtered, concentrated 5 and the residue purified by chromatography
(gradient, PhMe to Me[err]CO to give the title conmpound 23 (50 ng,

0% as a bro (:@Qg Hﬁi 7 43 (t,

2H)/() 7535 1as \é\q%d at.}'o%xa te}n%ejgtgfer ﬂogl?_f?%ixl g Jﬂ bAc (2§jml(,)dan£§ﬁ%caec? (

3.86 (t, 1h§roug’3& #ABad & CéhltB . Thell@yersjin theffijtrade @ére(selparéﬂ:bl the ddeb Hite acaidbus 1.91

(d, 10 2H), 1.50 (g, 2H), 1.11 (t, 6H). [err] CNVR(CDCl [err]): ‘
151. 8, 141ldyer &aficted WHGEWQARS. 8L) ah@ghd combigedsorgaiti phiased Masted WitV HEO |
125.9, 112.7, 63.0, 55.8, 53.1, 42.0, 15 Purification th
HPLC (Li Chfiﬂznbbaqrd:brw (2§|f%)tﬂ|"8r¢f\ﬁﬁt°ﬁef3‘g&% i‘hﬁ@“’&ﬂﬁmﬁssf lEJFFéL%)ICQB)%CIWate\éM

TR KBy e el BBl hediGurithy Gagen! PRy O MG Ao Biviithé Bugd! ' &
énglg Klal géombeﬁnéifzsgoduﬁ erohNseirb@heilr ] S*1. 25 Crlerr] COOH C. 59. 07, H,C

59.00; H, 6.01; N, 7.01.
43 IH NMR (CDCls): 7.51 (d, 2H), 7.43 (¢, 2H), 7.35 (t, 1H), 7.30-7.22 (m, SH), 7.07 (d, 2H),
6.48 (d, 2H), 3.86 (1, 1H), 3.48 (s, 2H), 3.18 (g, 4H), 2.94 (d, 2H), 2.11 (t, 2H), 1.91 (d,
0 2H), 1.50 (q, 2H), 1.11 (t, 6H).

13C NMR (CDCl3): 151.8, 141.5, 138.1, 131.1, 129.9, 129.1, 128.6, 128.1, 127.5, 127.0,
125.9, 112.7, 63.0, 55.8, 53.1, 42.0, 30.6, 14.2.

1s  Purification with HPLC (LiChroPrep RP-18, eluation with increasing amounts of 0.1%
TFA/MeCN in 0.1% TFA/H,0) gave an analytical sample as a white solid.

IR (KBr): 3433, 1677, 1586, 1496, 1324, 1196, 1148, 719 cmri.

20  Anal. calcd. for CogHisN30,8%1.25 CFsCOOH: C, 59.07; H, 5.89; N, 6.78.
Found: C, 59.00; H, 6.01: N, 7.01.



EXAMPLE 18 Preparation of N, N-diethyl-4-(N-piperidin-4-yl-anilino)

benzenesul f onam de (conmpound 24)

[err] WO 98/28270 PCT/SH9EP2051 -

H 5 43 (24)

(1-chloroethyl) chloroformate (10 [err]L, 0.1 mol) was added to a sol ution
of . 4-[ N-(1- benzyl - pi peridin-4-yl)-anilino]-N, N-di et hyl

benzenesul f onam de (conmpound 23) (19 ng, 40[err]nol) in toluene (1

m.) at rooerR{ygg;_Eusre The m xture was heated at reflux for 16h, 10
al lowed to cool to roomterrperature and concentr at ed Met hanol (1 nL) was

added and tHreparation ofiN i pipvesticay ang)
and concentr at ed. Tgﬁ resi due was partltloned betvveen CHerr]d[err]
(5 nm) and OH (5 nL). The layers were separated and the
organi ¢ phase was washed with Herr]0O (5 nL) and brine (5 nL) and dried
over Klerr]CJerr]. The mxture was filtered, concentrated and the
residue purified by HPLC 1 (/Ot:\ga oPrep RP-18, eluation with increasing
amounts of 0.1% TFA/ MeCN ifh 0.3 NWO) to give the title
conpound 24 (13 ng, 84% as the trifl IR (KBr): 3420,
1658, 1199, 1146, 714 cm[errl}- 20 Cerr]OD: [er]:
7.66-7.63 (m 4H), 7.55 (t 1H), 7.28 (d, 2 6. 76 (d, 2H), 4.50 (t,

1H), 3.54 (d, 2H), 3.35-3.23 (m 6H), , 1.73 (q, 2H), 1.19 (t,

6H) .

(24)

(1-chloroethyl) chloroformate (10 ulL., 0.1 mmol) was added to a solution of 4-[N-(1-
benzyl-piperidin-4-yl)-anilino]-N,N-diethyl benzenesulfonamide (compound 23) (19 mg,
40umol) in toluene (1 mL) at room temperature. The mixture was heated at reflux for 16h,

10 allowed to cool to room temperature and concentrated. Methanol (1 mL) was added and the
mixture was heated at reflux for 4h, allowed to cool and concentrated. The residue was
partitioned between CHyCl; (5 mL) and 1M NH4OH (5 mL). The layers were separated
and the organic phase was washed with H;O (5§ mL) and brine (5 mL) and dried over
K2COs. The mixture was filtered, concentrated and the residue purified by HPLC

15 (LiChroPrep RP-18, eluation with increasing amounts of 0.1% TFA/MeCN in 0.1%
TFA/H;0) to give the title compound 24 (13 mg, 84%) as the trifluoroacetate.

IR (KBr): 3420, 1658, 1199, 1146, 714 crrl.

20 !HNMR (CD;OD: &: 7.66-7.63 (m, 4H), 7.55 (t, 1H), 7.28 (d, 2H), 6.76 (d, 2H), 4.50 (1,
1H), 3.54 (d, 2H), 3.35-3.23 (m, 6H), 2.34 (d, 2H), 1.73 (q, 2H), 1.19 (t, 6H).




44 [err]C NWR (CD[err]OD) [err]: 153.4, 142.4, 132.8, 131.7, 130.1,
129.7, 128.8, 114.4, 53.6, 45.2, 43.6, 29.2, 14.9. Anal .

cal cd. fo&,&}ﬁsgid&[err] N,O[err]S x 2 CFlerr]COOH x 1.5 H ep¢tBiorm2bst 46. 73;
H, 5.33; Found:

C, 46.54; H 5.01; N, 6.71 Thé&%best node of performng the

i nvention known at present, is to use the conpounds of 10 Exanple 1, 2,
3, 4, 5 6, 7, 17 and 18. Phar maceuti cal conpositions 15 The
novel CO”POIU&%MW @Iﬂ)‘?‘o t1?3 th42E4 9391 131"’( eﬂb' 10r1‘2§r9y i%es 39RNs Sk zﬁ’é’
oral ly, i nt ramiscul ar cut anéous ca’I y, ‘intranasally,

I ntraperit ogmeal2o2, 1459t r at horaC| ally, | nt ravenousl y, epidurally,
intrathecally, intracerebroventricularly and by injection into the
joints. 20 A preferred route of admnistration is orally, intravenously

adr ni st atabH A S S TR ads lSe 2t 5 B RETOREH the
patient andzQiher factors normally considered by t&ee\%}g;e‘@g@ﬂﬁ%ﬁ ci an,

when det'ermning the individual reginen and dosage™l
appropriate for a 25 particular patient. : For preparing
phar maceuti cal conpositions fromthe conpounds of this invention, inert,

The best mode of performing the invention known at present, is to use the compounds of

(o Examplel,2,3,4,5,6,7, 17 and 18.

Pharmaceutical compositions

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

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

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

25 particular patient.

For preparing pharmaceutical compositions from the compounds of this invention, inert,
pharmaceutically acceptable carriers can be either solid or liquid. Solid form preparations
include powders, tablets, dispersible granules, capsules, cachets, and suppositories.

30



pharmaceutically acceptable carriers can be either solid or liquid. Solid
form preparations I ncl ude powders, tablets, dispersible 199 ftnul es,
capsul es, WO28#8%8, and suppositories. 30 PCT/SEYTH2051 -

45 A solid carrier can be one o#5nore substances which nmay al so
act as diluents, flavoring agents, solubilizers, lubricants,
suspendi ng agents, binders, or tablet di Si nt egrati ng agents; It can

al so be an enc%psul ating material In powders, the carrier is a
finely di viARUALIITE CahPe ANG &F marcguhmqﬁﬁ é,vhmhtrﬂax o mtmérlyuemts; ifigeering

2CU1 ¥ COTRONER ot ARl RS ERTRAMER. of ) HSEipiihe s,

proportiong c@ﬂqlsgw@h@&shﬁnﬁgma&h@e and si ze desi r ed. 10 For
prepari ng suppository compositions, a |lownelting wax such as a m xture of

fatty acid glycerides and cocoa butter is first nmelted and the

active |ngred|ent I S dlspersed t herein by for exanple, stirring.
The nol fen %B‘Pi‘ﬁ%"éﬁé%garﬁ?&‘ﬁ Griwelydivided S‘H%Y’E’Gh isin mixfre widrthe finely divided ed

ol ds and gl poﬁerﬁoﬂll ta@l@g &18 a&%c ompotngxixtds ﬂﬁ%geg%%@éﬁleg:g%l&:[ gﬁgggl}een

magne5| um ca bona nmagnest um st eara

dextrin, Shédeséhry brnagg%aﬁémesrﬁatshuibié:pidpuhfbﬁﬁan&&% (f%?ﬁ leﬂ%ﬁggé M size

cellul ose, a | ow ting wax, cocoa butter,

Phar maceut desitely accept abI e salts are acetate, benzenesul fonate, benzoate,
bi carbonate, 20 bitartrate, brom de, cal cium acetate, cansylate,
carbonate, chloride, citrate, di hydrochl ori de, edetate, edisylate,

estolatg, R§Y,Rb&ing SUBBS Aoty ctﬂﬁﬁ{fsﬁf&ﬁtael’owgllngﬁi?xg%&a?:’such as a mixture of fatty acid

glycerides and cocoa butter is first melted and the active ingredient is dispersed therein by,
for example, stirring. The molten homogeneous mixture is then poured into convenient

sized molds and allowed to cool and solidify.

i1s  Suitable carriers are magnesium carbonate, magnesium stearate, talc, lactose, sugar, pectin,
dextrin, starch, tragacanth, methy! cellulose, sodium carboxymethy! cellulose, 2 low-

melting wax, cocoa butter, and the like.

Pharmaceutically acceptable salts are acetate, benzenesulfonate, benzoate, bicarbonate,

20 bitartrate, bromide, calcium acetate, camsylate, carbonate, chloride, citrate,
dihydrochloride, edetate, edisylate, estolate, esylate, fumarate, glucaptate, gluconate,
glutamate, glycollylarsanilate, hexylresorcinate, hydrabamine, hydrobromide,
hydrochloride, hydroxynaphthoate, iodide, isethionate, lactate, lactobionate, malate,
maleate, mandelate mesylate, methylbromide, methylnitrate, methylsulfate, mucate,

25 napsylate, nitrate, pamoate (embonate), pantothenate, phosphate/diphosphate,
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.

30
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glutamate, glycollylarsanilate, hexylresorcinate, hydrabam ne,

hydr obr om de, hydr ochl ori de, hydroxynapht hoate, iodide, isethionate,
| act at e, Wwaxesmszmnate, nul ate, mal eat e, mandel at e nmeBYT/EEX/02051 -
met hyl brom de, nethylnitrate, methylsulfgge, nmucate, 25 napsyl at e,
nitrate, panoate (enbonate), pantothenate, phosphate/di phosphate,

polygal acturonate, salicylate, stearate, subacetate, succinate, sulfate,

tannate, tartrate, teoclate, triethiodi de, benzat hine,

chl or opr oc aPreferred iphhinmecutibally heveptable saks are the hydeddhydrides crifiibroacetaeghatni ne,
procaine, alumnium calcium Iithium nmagnesium pot assi um sodi um
and zinc. 3gtartrates. 46
Preferred pharmaceutically acceptable salts are the hydrochl ori des,
trifluoroacetates and bitartrates. The term conposition is

i ntended t opjdghH g@migéls@tiéxﬁ% Rtk AdedQ8 iiudefe RfhbsBof eﬁﬁx%%m%%&é@n?ﬂz with

encapsul ati ng materi as a carrier providing a capsule In e active
conponerns (édchpsulating materiahiag b cartieppdoeidingea capeuls jn whichuli¢ fi0ivd @Ompynent Cwith i er
which is thus in association with it. Simlarly, cachets are included.
Tabl et's, povichaitput phenearsierskis quaeysigd by acariep whiphds thus in asspeiadeswigh it or ns
sui tabl e fo%. O%ﬂl 130 adm’.nci séerdat I on. Liquid from conpositions
i ncl ude sol UM 8hE:© 55%‘?)@5&3‘!’15, “and enul sions. Sterile water or
wat er - propyl ene gl ycol solutions of the active conpounds may be nentioned
as an exanple of liquid preparations suitable for parenteral
admi ni st r atTabtets, lpoyder, cashgtssintlicapssilesTan bensedl s aolik ddsageforaisaditable flodli on
i n aqueous pol yethyl ene glycol sol ution. Aqueous sol utions for oral
adm ni st atddsHiEE1q%e prepared by dissol ving the active conponent in
wat er and addi ng suitable colorants, flavoring agents, stabilizers, and
t hi ckeni ng agents as desired. Agueous suspensions for oral use can be nade
by di sper siguidGrorh BSmpdsitedng iskiiydekbnitmt,| SpeafiBRO AN EmulkiotR! SerileQRRENGT
with a viscous material such as

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

example of liquid preparations suitable for parenteral administration. Liquid compositions

15 can also be formulated in solution in aqueous polyethylene glycol solution,

Aqueous solutions for oral administration can be prepared by dissolving the active
component in water and adding suitable colorants, flavoring agents, stabilizers, and
thickening agents as desired. Aqueous suspensions for oral use can be made by dispersing
20 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

25 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
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.
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natural synthetic guns, resins, nethyl cellul ose, sodium carboxynethyl

cel l ul ose, and ot her suspendi ng agents known to the pharmaceuti cal
formul ati %o?ﬁfzszm Preferably the pharmaceutical conpggidngdss 1D
unit dosage form In such form the 25 conposition is divided into unit
doses containing appropriate quantities of7the active conponent. The
unit dosage formcan be a packaged preparation, the package contai ning

di screte quantities of the preparations, for exanple, packeted tablets,
capsules, a i al s or anpoul es. The unit dosage form can
al so beac%e%%let itself, or it can be the

appropriate nunbe,r of any of these packaged forns. 30

47 Bl OLOG CAL EVALUATI ON A) IN VI TRO MODEL Cel |
culture - 5A)IN VITROMOBDEBE cel |l s expressing cloned human [err]., [err],
and K receptors and neonycin resistance were grown in suspension at
37[err]C an&l‘ig.‘gﬂwgerr] i n shaker flasks containing calciumfree

DVEMLO% FBS, 5% BCS, 0.1% Pluronic F-68, and 600 [err]g/m geneticin. 10
Menbr ane’ preparation Cells were pelleted and resuspended in lysis

buf fer (50 mMmbini®3sRElYexkpresding clddeERhMan #é?f and k&gg&@ﬁn@ﬂgﬁgyéiry&%isﬁégg ][ or

to use to 0.1 mMMfroma 0.1 Mstock in et ol ), incubated on
15 mn, thewehogrogarhzespensidomat3 736 aptl S6COlin sHakareflasks bt ibinp RARIPRLIERS
spun at 15 10%9%@% gor 10 min_at 4[err]C. The supernatant was saved on

i ce and t heDpEE FBS, 5% & Qe Tb Birrania Fsdfyanch§0Geg/ol @enetigin. super nat ant s
fromboth spins were conbi ned and spun at 46,000 g(nmax) for 30 mn.
The pellets were resuspended in cold Tris buffer (50 nmM Tris/d, pH

7.0) anq, spmn@@;@m%g}gﬁgd nal pellets were resuspended in nenbrane
buffer ( 50 ris, O. sucrose, pH 7.0). Aliquots (1 m) in
pol ypropyl ene tubes were 20 frozen in dry ice/ethanol and stored at
-70[err]C until use. The protein concentrations were determ ned by a
modi fi ed Log;,pl}s gg@d%;llﬁeg @néresuspended 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
15 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
20  frozen in dry ice/ethanol and stored at -70°C until use. The protein concentrations were

determined by a modified Lowry assay with SDS.

Binding assays

2s  Membranes were thawed at 37°C, cooled on ice, passed 3 times through a 25-gauge
needle, and diluted into binding buffer (50 mM Tris; 3 mM MgCl, 1 mg/ml BSA (Sigma
A-7888), pH 7.4, which was stored at 4°C after filtration through a 0.22 m fiiter, and to
which had been freshly added 5 pg/ml aprotinin, 10 uM bestatin, 10 uM diprotin A, no
DTT). Aliquots of 100 pl (for ug protein, see Table 1) were added to iced 12x75 mm

30 polypropylene tubes containing 100 pl of the appropriate radioligand (see Table 1) and



Bi ndi ng assays 25 Menbr anes were thawed at 37C, cooled on ice, passed 3
ti mes through a 25-gauge needl e, and diluted into binding buffer (50
mM Tri s [err], 1 mg/m BSA (Sigma A- 7888) , _ i ch
was storedwws}gggéfter filtration through a 0.22 mfilter, P&#ész?f)lmm%

whi ch had been freshly added 5 [err]g/m 4protinin, 10 pM bestatin, 10
[err]Mdiprotin A no DTT). Aliquots of 100 [err]l| (for pg protein,
see Table 1) were added to iced 12x75 nm 30 pol ypropyl ene tubes contai ni ng

33?2[83%1 | %O M]of t@ﬁ%@S Je's%% \?arfo%glcgrllcleg txon(sS ei'%taT?’Pé)ean%)no%g%cific (NS) bind\'l/r\?m
[err]] of t d n

nonspeci fi C@v?klsc%%ﬁﬁhg&ﬁn%c é{tj’?;éﬁ&% g)%(}g?ée%én n ?‘%Iog ﬁéallef))gg‘:"eﬁ)(’:eelﬁl ﬁge B’rbgssence
of 10 pM nakeroveteked pecincuteitad at‘lZliBC fort60875 min, aftev®hieh Yigde! tB 8hieiglare

i ncubated at 25[err]C for 60-75 mn, after which tinme the contents are

rapi dl y vactApidly vaeusmfltersd angh sashedwithhabewe 2 mi/ubel ited washi luéfer (GsnMOTHiS, er

5,101 Bl AR FE e o L LY 0
I St R

counter aft Ing t ters east inmnrviars § ni ng
6-7 m beta courited dfeer seukirg the Gltedsifot dtdeRs $2tyini MindRils U@nthxﬂu%fﬁ-’ﬂ’ Ingce deep
well plates, the filtration is over 96- pl ace PEIl-soaked unifilters,

whi ch were Seirtiltasionifhud. STfﬂlelaSﬁﬂy ipaetpin Pbeniacesleep well ptatésnthe|fBiration ivower at

55[err]C fo ate re cou i nt. (Pa )
arter o Bafhag PG spaneh Fhiefief Bhictete WAk B o nbfesh Stee 23 i

anal ysi v foipC l d the
SB in t?\?a péiggeérﬁzhg Sgﬂg\?)éarrzlhoagé ﬂﬁéﬂ}ﬂg&fﬁkg‘é&&%ﬁ&gé&%ﬁgﬁg%@ sseémiaft@rn

per cent age addicpfd pOMSSE scimillagen hidivgtlerr] and Hi | | coefficient (nH)
for ligands in displacing specifically bound radioligand were cal cul at ed
fromlogit plots or curve fitting prograns such as Ligand, G aphPad Prism

Si gmaPl ot ra’ca analysis

15 The specific binding (SB) was calculated as TB-NS, and the SB in the presence of various
test peptides was expressed as percentage of control SB. Values of ICsg and Hill
coefficient (ny) for ligands in displacing specifically bound radioligand were calculated
from logit plots or curve fitting programs such as Ligand, GraphPad Prism, SigmaPlot, or
ReceptorFit. Values of K; were calculated from the Cheng-Prussoff equation. Mean +

20 S.EM. values of ICs, K; and ny were reported for ligands tested in at least three

displacement curves.



ReceptorFit. Values of Klerr] were calculated fromthe Cheng-Prussoff
equation. Mean 20 S.E.M values of I1Cerr], K err] and n[err] were
reported yweroghggends tested in at | east three di spl apemsLar/ogas1ves.

49 Receptor saturation experi manag Radi ol i gand K[ err]

val ues were determ ned by perform ng the ™Di nding assays on cell

menbranes with the appropriate radioligands at concentrations ranging from
0.2 to5times 5 the estimated Klerr] (up to 10 tinmes if anounts of

radi ol i gang t&AN faRfaddepeamiRfse) - The speci fic radioligand binding
was expresSed as pnol e/ mg nenbrane protein. Values of Klerr] and
[err] fromindividual experinments were obtained fromnonlinear fits of
speci fi cal .y ound (B) vs. nMfree radi ol igand from i ndi vi dual
accor di ng %dlghgﬁgl gt Y%“‘Fﬁ)‘ﬁ%’le .detef%’eégby QF%@“&&F £ 2§saKs o €&l MODEL)
FREUND S COVPLETE A ANT (FCA AND SCl ATI C NERVE CUFE N D
MECHANO- AL EtﬁB%H(H&S Naﬁ%"r pprbpriait T%ﬁ%ﬁf‘gs %m"‘?\‘}éﬁa@@&%{}%f‘%\#éw Simes
(Charl es Rineedstim@ted30J(ap an10 tifSes Edaount afivhdiolidahS r2RRed ate feh@ble). The i Me of
surgery were used. They were housed in groups of three in roons

t her nost at spezifioradioligandhbindiag veas eapreeBas pmole/mwgnenabrad: frateir. Valglstof &ar k
cycle, andﬁgth free access to food and . water. After_ arrival, the
ani mal s wefRd Bima ipdividual expgrimeRts e gtaingd dronpnoplipearifits ef specifically

surgery. The e i t e [ by .t h ropriate Medi cal, Ethical
Cort o1 e B 85 Vs Yk ee F] faRRRARY fom MaiiaPRRERIE Slsiesemnpmiodel
FREUND S COVPLETE ADJUVANT The rats were first anesthetized in a
Hal ot hane chanber after which 10[err]l of FCA was 25 injected s.c. into

t he donsal B) BfOLOGICARMIODEL (I VIVIEM@BEL)he second and third external
FREUND’S COMPLETE ADJUVANT (FCA), AND SCIATIC NERVE CUFF

INDUCED MECHANO-ALLODYNIA IN RAT

Animals

15 Male Sprague-Dawley rats (Charles River, St-Constant, Canada) weigﬁing 175-200g at the
time of surgery were used. They were housed in groups of three in rooms thermostatically
maintained at 20° C with a 12:12 hr light/dark cycle, and with free access to food and
water. After arrival, the animals were allowed to acclimatize for at least 2 days before
surgery. The experiments were approved by the appropriate Medical Ethical Committee

20 for animal studies.

EXPERIMENTAL PROCEDURE

FREUND’S COMPLETE ADJUVANT

The rats were first anesthetized in a Halothane chamber after which 10ul of FCA was
25 injected s.c. into the dorsal region of the left foot, between the second and third external
digits. The animals were then allowed to recover from anesthesia under observation in

their home cage.




digits. The animals were then allowed to recover from anesthesia under

observation in their hone cage.
50 . NERVE CUFF The ani mal s were prepar@ed/e#eiosi NJ-to
t he net ho‘gégg,s%%ilfllﬁzbed by Mbsconi and Kruger (1996). Rats were

anesthetized with a mxture of Ketanmine J0 Xyl azine i.p. (2m/kg) and

pl aced on their right side and an incision nade over, and along the axis
of, the lateral 5 aspect of the left femur. The nuscles of the upper
guadr i cepséﬁ(&;%;w to reveal the sciatic nerve on which a

pl astic cu = — 2mm | ong) was placed around. The wound was

then closed in two layers with 3-0 vicryl and silk sutures.

DETERM NAT/TER anrmaje v ineromeredriarpringsionie\iasthadescribert liyaMos@ni end iy geras

f d 00 : ' hod | bed |
ot Al 1005 e Wiy aRRihed S Ditn A3nRh BE RERRRS: £S5 Ehingrtp, RS s
bott om whi gfhced on tAéit @BEsiAE GAASan! Rcfksidd BANY oRFdalf ﬁﬁgkﬁﬁﬁ Iakng drbid kg for

10-15 min. "The area tested was t he m d- pl ant ar paw, avol di ng
the | ess sasgct ofvthe fefofenpadTheThescipawf Weesuppen qhadticeps weisi tedsed ap&t ke gevedl 8
Von Frey hairs with logarithmcally incremental stiffness (0.41, 0.69, 15

1. 20, 2. 04thezciptic nervgen vehich a plastic qut (PE-6f) thing, 2msrlonghyas placed agsmd. Thee

von Frey haj i LN e, h th sh floor perpendicul ar
o the bl ancapas pen o' PF I SRR ST WSS VRBLpL % BB 2 ol gt
buckl i ng agai nst the paw, and held for approximately 6-8 seconds. A

positive response was noted if the paw was sharply w thdrawn. Flinching

i nredi at el , o b OD XdkA HSBGACDNIRREYXTESTHNGI ti ve
response. Anbul ati on was 20 considered an anbi guous response, and in such
cases the Fediglwis preformePbatveeh 08:00 and 16766H ubles RIRTHSBOE described DY CHABiaB! S
were tested on postoperative day 1 for the FCA-treated group and on post-
operative dagl. 71994). Rats Wereplaced Ne Rlexiglas taggs onpop Dfie@ $08omdsh tettamaivhich

t hreshol d s 25 determned usin up- down hod of Di xon (1980).
Testing walllQyed 3essvip tbf Pave andoy Wit %%"HF‘F,IJJ\? io‘tlﬁémfﬁ didiecares tegtgd was

series. St mgli,!ﬁ - : ' ' r
ascendi ng or gstcer%ri I%Wﬁpﬁ?gg% (}:lg@e()sgsgrggg%q\émaﬂt%grsgﬁmélb Pra"é’svf)%s\rll@gé g t he
initially sgthecteids bdigr Vor Pty haigewithtlbgatthinicaly invreaemalediffiess (041,06t of

paw w t hdr awal t he next weaker stimulus was chosen. Optinmal threshold
cal cul afi oh.2gyi.9ﬁi X655t e §-51, and 15.14 grams; Stoelting, 11, USA). The von Frey hair was

applied from underneath the mesh floor perpendicular to the plantar surface with sufficient

force to cause a slight buckling against the paw, and held for approximately 6-8 seconds.
A 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

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

TESTING PROTOCOL

The animals were tested on postoperative day 1 for the FCA-treated group and on post-
operative day 7 for the Sciatic Nerve Cuff group. The 50% withdrawal threshold was
25  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 event of paw withdrawal,

the next weaker stimulus was chosen. Optimal threshold calculation by this method




51 requires 6 responses in the immediate vicinity of the 50%

t hreshol d, and counting of these 6 responses began when the first
change i nypagpesyee occurred, e.g. the threshold was first pcrsgs7ogdsessed.
In cases where thresholds fell outside t ? range of stimuli, values of

15. 14 (normal sensitivity) or 0.4%*(maximally allodynic) were
respectively assigned. The 5 resulting pattern of posi tive and negative
responses was tabul ated using the convention, = no wi t hdrawal ; 0 =
wi t hdr awal , n@fﬂ@ﬁl ng
the formul X re&lﬂféstd}@spm{@s%ttmf attehﬁaﬁﬂ}g’l)fith\é%?g‘ }Tﬁ?shﬁ cgfodmtmg of H’lese
10([err]/ 1G5 R6bnsddbegan whewhhd firsKchangédh wespohset cﬁlﬂu}r&!ﬁ te.g/ Qﬁh Eﬁ*@sﬁol'ﬂ%is ﬁ'ﬁ?d
(log units); k = tabular value (from Chapl an et al. (1994)) for t
pattern of cwgedu Je qaseseyhere\tbrashelds feld utsided thee range -of meiamulidlivfvues e1fcEs. 14

bt INIE W ENE RN AR RIS
di f

ccco .50 RSt 4 e o SR 50

al | odyni a thpes¥itidéawd) OX=10fhdrawal, and the 50% withdrawal threshofe@Wat ngisd%A ol d

(g) - allodynia threshold (g) 20 ADM NI STRATI ON OF TEST S
Rats were |umne¢heei¢rm§labcut aneously, intraperitoneally, or orally) with a
test substance prior to von Frey testing, the tinme between

adm ni stration of test conpound and the von Frey test 25 varied depending
upon the nature of the test %%)g%gshold=IO(Xf+k8)/10,000

10

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.

15 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:

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

20

ADMINISTRATION OF TEST SUBSTANCE

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

25 varied depending upon the nature of the test compound.



WD 98/ 28270 52 Cl ai s 1. A

conpund of theforrmla(l) N [err]
wher ei n Sp0 or 1 nis 1or 2; 10 R is sel g@dobh® -
hydr ogen; wo a Br anched or straight C[err] Clerr] alkyl;

Clerr]-Cerr]cycloalkyl; 15 derr] -d®rr](al kyl -cycl oal kyl ) wherein
alkyl is Cerr]-Cerr] aI kyl and cycloalkyl is (Jerr]-Cerr] cycloal kyl;

benzyl ; [err] [err] where Gis a hydroaromatic or a
het er oar omat i roup having 5 or 6 atons, and where the 20 heteroatons
are selected 0, Sand N, and [err] and wherein n = 0 or 1,

1. A compund of the formula (I)

AL, B
N

o(CHy o ACHDe U

wherein
misOorl;
nislor2;

10
RI is selected from
hydrogen;
a branched or straight C;-Cg alkyl;
C;3-Cg cycloalkyl;

1s  C4-Cg(alkyl-cycloalkyl) wherein alkyl is C;-C; alkyl and cycloalkyl is C3-Cg cycloalkyl;
benzyl,
—$-(CH,)y—CH==CH, :

—£ (CHYp—

where G is a hydroaromatic or a heteroaromatic group having 5 or 6 atoms, and where the

20 heteroatoms are selected from O, S and N; and

ton—

and whereinn=0or 1;

i INII! llll! i lll!



WD 98/ 28270 53
Cerr]-Cerr] aryl; or heteroaryl having from5 to 10 atons selected from

any of C, wo sdbsangd O; wherein the aryl and heteroar \Wcrgrg7/686i onal | y
and i ndependently be substituted by 1 or é substituents
I ndependent|ly sel ected from any of hydroa n, CHerr], (CHerr])pCFerr],

hal ogen, CONRerr]Rerr], COOR[err], CORerr], (CHerr])pNR
[err]R [err] (CHerr])pCHerr](CH err])pSORlerr]R err],

(CH er r]) pSigh@1o drid; er hdteroarys haviag drofCHiet0 dppiSCElected Mon] &y df QS Nedrd & err]

and Rlerr] is each and independently as defined for Rerr] above and
p is 0, 1 ovhewin the aryl and h¢@fearyl|mgy eptionably kyd jndedndent)y 63 ebsfitutsdydy) I 00X
(derr]derr] alkyl)heteroaryl, the heteroaryl noieties having from

5 to 10 at eubstizehsdndapendamlysnlpciod flom &y of lyddogen, @Hgl (CHEY € s kalégen), oOf
heteroaryl 10 _may optionally and independently be substituted by 1 or 2

bstit ' ? l6oR é 51,
B ot 1] AT BT g T9R o SR AN g DT e S5

o) T AR NS T AR R e

Rerr] is : |.adependently as defined for R err] above and q is 0, 1
or 2; 1&_@&95{2‘1 d&(’j
(C1-C; alkyl)-(C6-Cyg aryl); or (C1-C; alkylheteroaryl, the heteroaryl moieties having

from 5 to 10 atoms selected from any of C, S, N and O, and where the aryl or heteroaryl

10 may optionally and independently be substituted by 1 or 2 substituents independently

selected from any of hydrogen, CHa, CONR5R4, COORS, CORS, (CHz)qNRSRA',
5,4 5
(CHz)qCH3(CH2)qSOR R, (CHz)qSOzR , (CHz)qSOZNRs, and (CHz)qOR4, wherein

R4 and R5 is each and independently as defined for RI above and qis 0, I or 2;

15  Ais
10
0O RS O R
6 ~N I
lR\N z? N—S Z? g ;l\; 72
v < 3000 T
Z' , z © z'
O H12 R‘M
13 ” I 2 o ' 2
R ﬁ—N Z a's N v4
21 21
, and

R



[err] WD 98/ 28270
54 [err] 6 7

R R , ,
erey (SRR " L) LR O o Lo S

i ndependently as def| ned for R above and4wherein the phenyl ring of each A
substi tuent may be optionally and independently substituted by 1 or
2 substituents Z[err] and Z[err] which are 5 each and independently

sel ected from hygtogen, CHerr], (CHerr])[err]CF[err], hal ogen,
CO\IR[err]R[err] CI)[err]ZR[err] COR [err] (CHerr])rNRerr] Rerr]
(CH[err])[ﬂ?]CH err] err])[err] SOR [@rr] C|—|[err;)[err]SCIerr]R[err]
and ( P Sqerr]NR[ B eRe€T™n R and R is each and
i ndependently £ d for R above and einr is 0, 1, or 2; X
is 0, Sor NR Rl err s as defirfdd fo R e r | | O Bis a
substituted or unsdibstituted:’ tic, heteroazbmatic, hydr oar omati c or
heterohydroaronatl c m)l ety having from5 to 10 atons sel ect ed fromany of

C S, N 9 oyi8l L1 anid 4 i3d Bnt ubst i dbl 2
o nPadhein d%pend o L RY MR RTIRMEIR 41 og§H' P pagn and”’

substitue n y “sel ect’ed f

CH
E CH% :; ; } g %i??ﬂeggfug{y: z]]s lg[efelﬁfﬂﬁ'm ab&¥d Qfdrdr%e[rrfifx Eﬂeg@rﬂry% ficrh]A substituent

E % err] g Fmay }Jﬁmr{aﬁy apd fﬂéﬁﬁmdﬁiéﬂs( iluSHB?ug_ei][d)bﬁ/a]rar]fsioll[?[stﬁnér}\clsR[ 7! and zR[ which are
err er err err an err err err enpr

wher ei éa'?éﬂ B%’?% %FI‘?CI‘R!jef}S@H&XﬁWIg?‘ Q{w@ﬂﬁeﬁfﬁ, &;ﬂlog@m NRER%Id

tisO 1, 2 o(f-)%tih’ecq @)’sza@c}%@%ﬂeﬁu gﬁﬁnl ()f:I-?(j\CSE("PtRa g salts of the

conpounds
(CHz)rSO?_NR R™ wherein R" and R™ is each and mdependently as defined for R above

and whereinris 0, I,or2; X1is O, Sor NR where R is as defined for R ,

10 B is a substituted or unsubstituted aromatic, heteroaromatic, hydroaromatic or
heterohydroaromatic moiety having from 5 to 10 atoms selected from any of C, S, N and O,

optionally and independently substituted by 1 or 2 substituents independently selected from

hydrogen, CHs, (CHy),CF3, halogen, (CHz)CONRR*, (CH,),NR'R?
5
(CH2)COR’, (CH2)COOR’, OR’, (CH,)SOR’, (CH,),SO,R’, and

1s (CHg)tSOgNR5R4, wherein R4 and R5 is each and independently as defined for Rl; and
tis0,1,2o0r3;

as well as pharmaceutically acceptable salts of the compounds of the formula (I), and

isomers, hydrates, isoforms and prodrugs thereof.

20
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I somers, hydrates, isofornms and prodrugs thereof. 20
55 2. A conpound according to claim1l, wherein Rerr] is

sel ected f\{VB%Hﬁ%y'? [err] 5 [err] whergRoSnss: -

hydr oaromat'¢c Or a heteroaromatic group having 5 or 6 atons, and ere the
heteroatons are selected fromO0, S and N5 and [err] and
wherein n = 0 or 1; 10 A is selected fromanyone of

2. A compound according to claim 1, wherein

R1 is selected from benzyl;
—§-(CH,)p—CH==CH, ;

—é‘ (CHz)n -G,

where G is a hydroaromatic or a heteroaromatic group having 5 or 6 atoms, and where the

heteroatoms are selected from O, S and N; and

-é‘ (CH,), ‘@ ,

and whereinn=0o0r1;

10
A is selected from anyone of

RO 9
/N—ﬁ ya
9
? °\©}<
71
R
R z X\[rN z
H18/
! 0,

1s

wherein R6, R7, Rs, Rg, RIG, R'7 and ng is each and independently as defined for R

above; and Zl, 22 and X is each and independently as defined above;

B is selected from phenyl, naphthyl, indolyl, benzofuranyl, dihydrobenzofuranyl,
20  benzothiophenyl, pyrryl, furanyl, quinolinyl, isoquinolinyl, cyclohexyl, cyclohexenyl,

———

!

I g



[err] wherein Rerr] , Rerr] , Rerr], Rerr], Rerr] , Rerr] and
Rlerr] is each and i ndependently as defined for above; and Z[err],
Zlerr] a fach and independently as defined above; pogys

sel ected ron1p%eny|, napht hyl , i ndolyl, benzofuranyl, dihydro %enzo#uranyl
20 benzot hi ophenyl, pyrryl, furanyl, qdfnolinyl, isoquinolinyl,

cycl ohexyl, cycl ohexenyl,

56 cycl opentyl, cyclopentenyl, indanyl, indenyl,

t et rahyd ht hydr. i I t et d |
Lot r aydr GPEPRITE cryPRBRNf G Loyl gt o RN e ddeaiBind ona 1
d d @@l@@ dent I
22I eIcII egp}g rom E{/dés}oggg%hh&luﬁeﬁ%ﬁv&oﬁur I 2p|1 gﬁxgi gﬁmn_?laidlﬁngff]n) Iagr r I/CC]\IR[ err]
Rlerr] - eath eptidnp/lyand indBpendethf mbst]ltpted by 1 or 2 substituents indepefdenfi

JELRE: P b RSO TS EARRERS. o

é rdi gt I 2, wh | 5 i
R R T i i S errd 1

[err] wherein tis O or 1, andwheremR andR are as defined R R wherein Rerr] ,
Rlerr] Rlerr], Rerr], is each an ethylene group, and Z[err] and Z[err]

are as defined above; 15 B is phenyl or naphtal ene; and mand n is
each 1, or. misl and n is A compound according to fornmula (1)

of clai m B; Afompoua ‘éla*FqOéﬁI#P&FB/‘EIﬂ’é“%fW%em

10 R1 is (C1-C; alkyDpheny! and hydrogen;

Als
o) R o)
8 N il
9
W L0,
1 1
4 or Y4

wherein R6, R7, Rs, Rg, is each an ethylene group; and Zl and 22, are as defined above;
15 B is phenyl or naphtalene; and

mandniseach I, ormisl and nis 0.

4. A compound according to formula (I) of claim 1, selected from anyone of

.
.y <

IR ) D O

20
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[err] 10 5. A conpound according to any of the preceding clains, in

formof its hydrochl oride, bitartrate or trifluoroacetate salt.

6. - A Gpgp@gh according to any of the previous clains, pcqispdserob) -

t her apy. 15 7. A conpound according to claim®é, wherel n the therapy

I S pai n managenent. 8. A corrpéénd according to claim6, wherein the
therapy is directed towards gastroi ntestinal disorders.

59 9. A conpound according to claim 6, vvherei n the therapy is
di rected towards spinal i njuries. A conpound

according to claim6, wherein the therapy S dlrefted to di sorders of

.0 0 \)
YQGVQ o5

Yoo Yoo

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

bitartrate or trifluoroacetate salt.

6. A compound according to any of the previous claims, for use in therapy.
is 7. A compound according to claim 6, wherein the therapy is pain management.
8. A compound according to claim 6, wherein the therapy is directed towards

gastrointestinal disorders.
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t he synpathetic nervous system 11. Use of a conpound according to

formula (1) of claiml1 for the manufacture of a medi canent for
use in theobgesterent of pain. 10 12 Use of a conpamvskzomerdi Ag to
formula (1) of claiml for the rranufacg?ne of a medi canent for
use in the treatnent of gastrointestin di sorders. 13. Use of a

conpound according to fornmula (1) of claim1l for the manufacture of a 15
medi cament for use in the treatnent of spinal injuries. 14. A
conpound according to any of clainms 1-5, further characterised in that it
IS I sotopically |abelled. 20 15. Use of a conpound

accor di ng.t o &l eimpdudd ascadinpagoiih Gcwheeintthe therapy is difected Wvatdabami cal |y

| abel | ed compound of the forrmula (1) of claiml. 17. A di aghostic
agent conpri stHgeg. conpound of the forrmula (1) of claim1. 25 18. A
pharmaceutical conposition conprising a conpound of the formula (1)
according to claim1l as an active ingredient, together with a

ggar mgcoliggi (1: gg! ¢ofnpound according to ﬁl@ﬂn BNRhERRmaHS @h%?ép?fs A&t qi@r%%% ber-

A process for the preparation o conmpound 0 ormul a
(1) accordi ngthexsyalpathetic nervous systerrl, wher eby

I1.  Use of a compound according to formula (I) of claim 1 for the manufacture of a
medicament for use in the treatment of pain.
10
12. 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.

13.  Use of a compound according to formula (I) of claim 1 for the manufacture of a

15 medicament for use in the treatment of spinal injuries.

14. A compound according to any of claims 1-5, further characterised in that it is

isotopically labelled.
20 15.  Use of a compound according to claim 14 as a diagnostic agent.
16.  Anisotopically labelled compound of the formula (1) of claim 1.

17. A diagnostic agent comprising a compound of the formula (I) of claim 1.
25
18. 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.
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(i) a ketone of the fornmula (1V) 5

(v R wherein R mand n are as
defined i gdf@p@ma (1) of claiml, is subjected to pCT/EESWBEs1Ve -
amnation with a substituted arylam ne of the formula (V) 10

wherein Wis as deflnedlnforrrula(l)sgf claiml, optionally in the
presence of a sol vent, givi ng a conpound of the formula (11) 15
[err] wherein R[err]nd n

are as defd Nedrdchss fem'p?ep%ga%gngmgeft\%ﬁﬁe el Secpfting po claigf 71| 1°

in formulda (l fﬂlonally
nodi fi ed af tekypefepguri ng preparation of (11) from(l1V) and (V);

(i) aketone of the formula (IV)

wherein Rl, m and n are as defined in formula (I) of claim 1, is subjected to
reductive amination with a substituted arylamine of the formula (V)

10

W—NH, (V)

wherein W is as defined in formula (I) of claim 1, optionally in the presence of a
solvent, giving a compound of the formula (II)

15

( ) (in

D-Z

wherein Rl, m and n are as defined in formula (I) above, and Wis A or B as

20 defined in formula (I) above;

(i1) R1 and W in formula (II), are optionally modified after or during preparation of (1)
from (IV) and (V);

o




61 (tii1) the conmpound of the fornmula (I11) achieved in step (i),

IS subjected to an arylation reaction, by reaction with an

aryl ati ngVeQesi82# the fornmula (111) wher eici/stbh/d206y Or -B
as defined in forrmula (I) above, and Z %P asui tabl e substituent,

optionally in the presence of a catalyst, giving a compound of the formula
(I)- of claim 1, and 10 (iv) R, and the substituents on
A and B, are optionally further nodifi ed. 20. A conpound of
the formula 15 N [err]

wherein R, mand n are as defined in formula (1) of claiml1, and Wis as
def i ned f@H) tegpmpound ofghe forfrula(Ilachieyedin stdpafiyislsubRBred to an arylation

reaction, by reaction with an arylating agent of the formula (1)

W—z )

wherein W is A or B as defined in formula (I) above, and Z is a sujtable substituent,
optionally in the presence of a catalyst, giving a compound of the formula (I) of claim
1; and

10

. 1 .
(iv) R, and the substituents on A and B, are optionally further modified.

20. A compound of the formula
15
W, N H
i
é1

. 1
wherein R', m and n are as defined in formula (I) of claim 1, and W is as defined for A or
B in formula (I) of claim 1.

20
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21. A conpound of the formula (I1) of claim17, selected from any
5

[err]
WO 98/28270

62

[err]
PCT/SE97/02051 -

21. A compound of the formula (II) of claim 17, selected from any of
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22. A nmethod for the treatnent of pain, whereby an effective anount of a

conpound of the formula (1) according to claim1l is

adm ni stwoedrgxroa subject in need of pain PEIISERTIOR05L. 5

23. A nmethod for the treatnent of ggstroi ntestinal disoorders, whereby
an effective amount of a conpound of the forrmula (1)
according to claiml, is admnistered to a subject suffering
fromsaid gastrointestinal disorder. 10 24. A nmethod for the

treatment of spinal injuries, whereby an effective anobunt of a
conmpound of the formula (1) according to claiml, is admnistered to a
subj ect 22. A method for theftfeetnzand) of paim wherebyspi effdctive pnioynt of a cbmpound

of the formula (I) according to claim 1 is administered to a subject in need of pain

management.

23. A method for the treatment of gastrointestinal disoorders, 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.

10
24, 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.

15
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