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NOVEL COMPOUNDS MVTH ANALGESI C EFFECT Field of the invention 5 The
present invention is related to novel conpounds. to a process for their
preparation, their use and pharnmaceutical conpositions conprising the
novel conpounds. The novel conmpounds are used in t herapy, and in
particular for the treatnment of pain. 10 Background and prior art

Thex[err] neOMEIOCOMBOURNDS WITH ANAUGESIOBFFECR rol e in many bodily
functi ons such as circulatory and pain systems. Ligands for the [err]

receptor nmay therefore find potential use as anal gesi cs, and/or as

anti hypertensjyv ents. Ligands for the [err] receptor have al so been 15
shown to p%@@s&m . | atory activities. The identification of
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non-peptidic [err] ant agom sts have been avai | abl e for sorre t| me (see
Takenori and Portoghese, 1992, Ann. Rev. Pharnmacol. 25 Tox., 32: 239-269.
for review). These conpounds, e.g. naltrindole, suffer fromrather poor

(i.e., < 10.fqld 'sdele tivity for the [err] receptor vs [err] receptor

bi ndi ng'%an sic activity, a fact which underscores

the need for the devel opment of highly selective non- _
The 8 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

ahalgesics, and/or as antihypertensive agents. Ligands for the & receptor have also been

15 shown to posess immunomodulatory activities.

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

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

With few exceptions, currently available selective opioid 8 ligands are peptidic in nature and
are unsuitable for administration by systemic routes. Some non-peptidic § antagonists have
been available for some time (see Takemori and Portoghese, 1992, Ann. Rev. Pharmacol.

25  Tox., 32: 239-269. for review). These compounds, e.g. naltrindole, suffer from rather poor
(i.e., < 10-fold) selectivity for the & receptor vs j 'recep'tor binding and exhibit no analgesic
activity, a fact which underscores the need for the develbpﬁént of highly selective non-

peptidic  agonists..
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Recently, a non-peptidic [err] agoni st BW 373U86, was descri bed by Chang
et al., 1993, J. Phar macol . Exp. Ther. , 267: 852-857., as the first
[err]-selective non-peptide with anal gesic - activity, however, it shows
significant affinity for the [err] receptor 5 Thus, the problem

underlyin e present invention was to find new anal gesics havin 56 =
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been docunented that preferred conpounds, described within the prior
art, show significant convul sive effects when adm nhi stered

syst enscal Ths, the Pproblem “m!%ﬂ Segresentinyentingy was3g gind newanalgesics having
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he proble

i nvention m rrent i oned abpve has been sol ved by devel opi ng
novel piperazine and 20 piperidine conpounds, as will be described bel ow

Analgesics that have been identified and are existing in the prior art have many

10  disadvantages in that they suffer from poor pharmacokinetics and are not analg'esié when
administered by systérpic routes. Also, it has been documented that preferred compounds,
described within the prior art, show significant convulsive effects when administered
systemically. |

15 In WO 93/15062 and WO 95/045051, some diarylmethylpiperazine and diarylmethyl-
piperidine compounds, including BW 373_!186, are disclosed, but these prior art compounds

are structurally distinct from the compounds acccording to the present invention.

The problem mentioned above has been solved by developing novel piperazine and
20 piperidine compounds, as will be described below.
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3 Qutwiorey20466t he i nventi on The novel conpounds accBEESEYNIE3S he
present invention are defined by the fornula (1) [err]
wherein Gis a carbon atomor a nitrogen atom 10 A is selected from

(1) phenyl substituted by any of -COOH, - CONH2, COOCH3, -CN, NH2 or
- COCH3; 15 (ii) naphtyl, benzofuranyl, and quinolinyl; and

. Outline of the inventi
The novel compounds according to the present invention are defined by the formula @

l
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wherein )
j-‘.-"

G is a carbon atom or a nitrogen atom;
10 Ais selected from

(i) phenyl substituted by any of -COOH, - CONH,, COOCH;, -CN, NH> or
-COCHs;

15 (i) naphtyl, benzofuranyl, and quinoliny}; and
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4 (i) [err] wherein the phenyl ring of each
A substituent nay be optionally and independently sulstituted by 1 or
2 subsi WRAVEB4%| ected from hydrogen. CH3, (CH2)[err] CF3, ‘1%’%"684?}‘%0
CONR[err] Rerr] , CJerr]Rerr] , C@[gr] , (CHerr])[err]NR R
(CHerr])[err]CHerr], (CH2) [err]SORerr]Rerr], (CH2) [err] SO2R[ err] and
(CHerr])[err]SOerr] NR7TR8 wherein ois 0, 1, or 2, and Rlerr] and R8 are
as defined bel ow, Rlerr] is selected from hydrogen; a branched or
stgaight (Jerr] -C6 alkyl, Cferr]-C6 al kenyl, -COCerr]-Co6 al kyl);
(Clerr]-d#al kyl )-B wherein B is as defined below, C3-Cerr] cycloal kyl,
CA-Cerr] 15 al kyl - cycl oal kMI) wherein alkyl is Clerr]-gal kyl and

cycl oal kyksi s C® C6 cycl oal KyRINGC6- Cljgrr] aryl, and Heteroaryl having
from5 - TO~at oMg sghected from aNy—®B-C s N and g4 and N sher eby t he
C6-Clerr] aryt;l and het er oggal mayj| op Al |y be_sabﬂ{tut or 2
substituents Réﬂ ecy g rom hyQr ogen, @H3 Ry[err] CF3% hal ogg
CONRlerr]Rlerr], CE2R 7 OER SeCH2) [ er rPNR] er PN 6% |
(CH2) [err]CH3, (CH2) [err]SOR[err]Rerr], (CH2y [err]SOerr]R7 and
(CH2)[err]SOerr]NRerr]Rerr] 20 wherein ois O, 1, or 2, and R err] and
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wherein the phenyl ring of each A substituent may be optionally and independendy
substituted by 1 or 2 substituents selected from hydrogen, CHj, (CH2)oCF3, halogen,
1 CONR'R®, CO,R’, COR?, (CHR)NR'R® (CH2)CH3(CH,)oSOR’, (CH2)oSO,R” and

(CH2),SO,NR R wherein 0is 0; 1, or 2, and R’ and R are as defined below;

R'is selected from hydrogen; a branched or straight C1-Cg alkyl, C1-Cg alkenyl,
-CO(C}-Cg alkyl); (Cy-Cg alkyl)-B wherein B is as defined below; Cj-Cs cycloalkyl, C4-Cg
15 (alkyl-cycloalkyl) wherein alkyl is Cy-C3 alkyl and cycloalkyl is C3-Cg cycloalkyl; Cg-Cig
aryl; and heteroaryl having from 5 - 10 atoms selected from any of C, S, N and O; and
whereby the Cg-Cjg aryl and the heteroaryl may optionally be substituted by 1 or 2
substituents selected from hydrogen, CHs, (CH2)oCF3, halogen, CONR RS, CO,R,
COR’, (CH2)oNR'R® (CH2)oCH3(CH2)oSOR, (CH2)oSO2R and (CH)oSONR RS,

20 whereinois0, 1, or 2, and R7 and R8 are as defined below;

R7 and R8 is each and independently as defined for Rl above;

R? is selected from hydrogen, CH3, OR!, CO5R, and CH,CO5R! wherein
25 R1 is as defined above;
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Rlerr]Jand Rlerr] is each and independently as defined for Rl err] above:
R is sel ewoe1/2B46m hydrogen, CH3, ORlerr], CJerr]Rerr] drci/SE6/01635

CH2CJ err] Rl err] wherein WO 97/ 23466 '
PCT/ SE96/ 01635 5 5
Rlerr], Rerr],Rlerr],Rerr], Rerr],Rerr], Rerr],Rerr], R[err], Rerr]
and R err] is each and i ndependendy as defi ned for R err] above; S
Bis a substituted or unsubstituted aromatic; an optionally substituted
C.err]-Cerr] hydroaromatlc a hetgroarolgatlc or a

het er ohydr og¢DnHDi 12t %13 hp A8 lﬁg fl 0 e
from any ofaé‘: r% K ﬁéééla{cﬁ el ng gﬁpﬁ%nh’lsl? haar{'&| %@@&&%ﬁ?ﬁ"‘%
substi t ut ed fBYR e’Z subst i tuents independently sel ected from hydrogen,
CH3, CF3, halogen (CH2)[err]CONR[err]Rerr],

(CI-lZ)[err]NR[err]R[err] (CHerr])pCOR[err], (CHZ)[err]COZR[err] OR [err] ,
10 CH CH S
[err](R[ [er(i;]r] is a substitujg (fél“[ﬁgr %L‘é‘cgza‘g[i'%‘ruff] HF°EF°&%®§;¥EPM %90] and

E[aﬁ L ' !am gr ien e éﬂfelgg,%@g\(eégvgampf: fo & ﬁgﬁmmﬁft{\{dd mc'i‘;tg'r e Ravnluqé BH 5 itos

CH
L Wit L B i s
(CH2) p( p- OH sabstitutedity) lper2 W'Bdbmsthts igdepeadently sclted fipm ngﬁaﬁﬁfﬁr rl;

mem Eepplri\ﬁi?%“t(égﬂnﬁgmzﬁs ?Qﬂ%ﬁd %\‘gﬂn@ rzre((&;@g&bgipdo O\g;(raoup or
by @ 1o (CH)pSOR, (CHy)pSO2R’, and (CH2)pSO;NR'RY;

P

+ ' -
wherein p is 0, 1, 2 or 3 and wherein R’ and R8 are as defined above;

R3 R4 Rs and R is each and mdcpcndcmly selected from

s R, (CHz)pCONR R® , (CH2)pNR RS , (CHz)pCONR R® , (CHz)pC02R7, (CHj)pPh,
(CH2)p(p-OH Ph), (CH2)p-3-indolyl, (CHz)pSR7, and (CHz)pOR7;
whereinpis 0, 1,2, 3, or 4, and R’ and R® are as defined above;

with the proviso that when A is a phenyl ring substituted by a -CN group or by a
20 -NH; group, B may not be '

!
wherein
Z! is hydroxy, and esters thereof:

25  hydroxymethyl, and esters thereof; or

amino, and carboxamides and sulfonamides.



20 -NH2 group, B may not be [err] wher ei n
Zlerr] is hgdroxz and esters thereof; 25 hydroxynethyl, Qﬂ-gzsﬁié/ﬁsfs

t her eof ; am no, and car boxam des and sul f onam des’

6 Wthin the scope of the inventi 02 are al so pharmaceutically
acceptabl e salts of the compounds of? the fornula (1), as well as

I soners, hydrates, isoforns and prodrugs thereof. Pref erred conpounds

according to the invention are conpounds of the formula (1) 5 vvherein '

ey SundPeE D e PR Bt SR A p )

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)

s  wherein

G is a carbon atom or a nitrogen atom; -

A iS selccwd from

10 (@) phenyl substituted by any of -COOH, - CONHz, COOCH3, -CN, NH; or

-COCHj3; 7

(i) naphtyl, benzofuranyl, and quinolinyl; and |

s GiD)
13
R - |
ar it 3 Wie @ ° N
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wherein the phenyl ring of each A substituent may be optionally and independe_:ntly
substituted by 1 or 2 substituents selected from hydrogen, CHa, (CH2)oCF3, halogen,
CONR'R®, CO,R", COR’, (CHz)oNR'R®, (CH3)oCH3(CH)SOR, (CH)oSO2R and
(CH),SO,NR'R® , wherein 0is 0, 1, or 2, and R’ and R® are as defined below;
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(i1) naphtyl, benzofuranyl, and quinolinyl; and 15 (iii) [err]

20 Wheygiohnidse Phenyl ring of each A substituent may be mpisessaibys and
| ndependent |y substituted by I or 2 substituents selected from '
hydrogen, CH3, (CHerr])[err]CF3, halogen, 7 CON&ferr]Rlerr],
CJerr]Rerr], COR, (CH2)oNR[err]Rerr], (CH2)oCH3, -

(CH2) oSOR[err]Rlerr],(CH err])oSOerr] R err] and

(CHerr])oSO err] R7R[§rr] , Wherein ois 0, 1, or 2, and Rlerr] and Rerr]
areas defi nqzi{, land R~ Reach and Mdependeshcslected from hydrogen; a branched or straight
PCT/ SE96/ 01635

Rlerr], R errG1-Gaalntatiy] -C9-Cacke alknD); (Cotoe AlRY N B whesin B is 25 defingd ﬁ?‘&?"bgen;
a’branched oresid al iy, C4-Cg (alkyl-cycloalkyl) wherein alkyt is C)-C alkyl and cycloalkyl is
C3-Cg cycloalkyl; and phenyl;

Rz is hydrogen, methyl, or ()Rl wherein Rl is as defined above;

R R'O R R1Z R, R RY, RS, R'%, and RS, is cach and independently as defined
for R1 above;

10
B is selected from g?enyl, naphthyl, indolyl, benzofuranyl, dihydrobenzofuranyl,
benzothiophenyl, pyrryl, furanyl, quinolinyl, isoquinolinyl, cyclohexyl, cyclohexenyl,
cyclopentyl, cyclopentenyl, indanyl, indenyl, tetrahydronaphthyl, tetrahydroquinyl,
tetrahydroisoquinolinyl, tetrahydrofuranyl, pyrrolidinyl, indazolinyl, and

HIL

each B group being optionally substituted by 1-2 substituents independently selected from
hydrogen, CHs, CF3, halogen, (CHz);CONR'R®, (CH)NRR, (CH;),COR’,

»  (CHppCOR',and OR’;
wherein p is 0 or 1, and wherein R’ and R8 are as defined above; and

15

R3 R R® and R® s each and independently selected from hydrogen, CH3, CH(Me),,

CH,CH(Me),, CH(Me)CH,CH3 (CH2);CONRR?, (CHp)pNR'R®, (CHZ),CONR'R’,
25 (CHypCOsR’, (CHy)pPh, (CHolp(p-OH Ph), (CHy)p-3-indolyl, (CHp)pSR, and

(CHz);0R, wherein pis 0, 1, 2, or 3, and wherein R’ and R® are as defined above;



Clerr]-C4 alkyl, allyl, -CO(d-C6 alkyl); (Cerr]-C6 alkyl)-B wherein Bis

as defined bel ow, C3-(err] cycloalkyl, CG4-Cerr] (alkyl-cycl oal kyl)
wher ei n WPRYE368 T err]-C2 alkyl and cycloal kyl is EEWSEISPEE35al Ky ;
and phenyl; 5 Rlerr] is hydrogen, 8rret hyl, or OR[err] wherein Rerr]

is as defined above;

Rerr],Rerr],Rerr],Rerr],Rerr],Rerr],Rerr], Rerr], R[err]and.R[err],

is each and i ndependently as defined for R[err] above Bis

kected , f I
;gnggt ﬁl OJI e%ww&r F‘?F@R%%ilﬁflﬂmﬁ l¥Acﬁ |d§§ﬁ“’,{' ﬁl nolg%‘{hy clné(r)leg;/?ny

cycl ohexehngroup,Bmayuioobentyl cycl opentenyl, i ndanyl i ndenyl

t et rahydr onapht hyl , tetrahydroquinyl, tetrahydroisoquinolinyl,
tetrahydrofuranyl, pyrrolidinyl, indazolinyl, and 15 [err] each
B group being natlonally substltuted by 1-2 substltuents |ndependently

sel ected from hydr ogen, CH3, CF3, hal ogen,

(CH2) pCONR] e err](CH err])[err]NRlerr]Rerr], (CH)COR err], 20

(CH err]) pCOe& R[err] and OR[err]; wherein pis 0 or 1, and
wherein R7 and #le as defined above ‘and : Rierr], Rerr], Rerr]
and Rlerr]is each and independently sel ected from hydrogen, CH3, CH(M)2,
CH[ er 5] Chilidegia, CH(I\/E)CH[err]CHS

(CH2) p err err jerr]NR[err]R[err] (CH[err])[err]CO\IR[err]R[
err], 2 éﬂ%"g‘; E’Fféoi'rr] ( CH2) pPh, (CHZ)(p Ph),

REE BT A Rl FA b Pl

amino, and carboxamides and sulfonamides. |
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7 (CH2)pOR err],wherein pis 0, 1, 2, or 3, and wher ei n Rlerr] and

Rl err] . ar ewss9misfiéaned above; WO 97/ 23466 PCT/SE96/01635

PCT/ SE96/ 01635 8 with the proviso
that when A is a phenyl ring substituted b9 a -CN group or by a - NH2
group, B may not be [err] 5 wherein Z[err] is hydroxy, and esters
t her eof ; hydr oxynmet hyl , and esters thereof; or am no, and

car boxam des and sul f onam des. WD 97/ 23466

PCTFSE96/ 01635
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() wherein

s G s a nitrogen atom;
A is selected from

R
11
R\G 9 [
N—S R N
e’ Y
. 0 . 0
10 ,
P T T
R' ~S—N 1ai/ N
I and R '
O
wherein
15 o
Rg, Rm, Ru, Ru, RB, RM, Rls, Rls, R", and R18 is each an ethyl group;

R1 is selected from hydrogen, methyl, ethyl, altyl, or CHp-~cyclopropyl;

20 R? is H, methyl, or ORl, wherein R1 is as defined above;



S Glsanltrogen atom Ais selected from 10 ~ K

[err] Rlerr] is selectd from hydro et hyl ,
ethyl, aVPW2346 CH{err]-cycl opropyl : 20 Rerr] q’%’ﬁﬁ?{é{‘ﬁfﬂ , or

OR[ err] wherein R[err] is as defi ned ab%e; WO 97/ 23466
PCT/ SE96/ 01635 ‘ 10

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

| benzothiophenyl, furanyl, quiholinyl, isoquidolinyl. cyclohexyl, cyclohexenyl, cyclopentyl,
cyclopentenyl, indanyl, indenyl, tetrahydronaphthyl, tetrahydroquiny!,
tetrahydroisoquinolinyl, tetrahydrofuranyl, indazolinyl, and

X

each B group being optionaily substituted by 1-2 subsdtuents independently selecte’d from
hydrogen, methyl CFj, halogen, (CHz)pCONR R (CHz)pNR R , (CH )pCOR
10 (CHz)pCOQR and (j! '

wherein p is 0, 1, or 2, and whercin R’ and R® are as defined for R above;
R3, R, RS and R® is each and independently selected from H, CH3, CH(Me),,

s CHyCH(Me)z, CH(Me)CH,CH3 (CH)pCONR R, (CH2)pNR R, (CH2),CONR'R®,
(CHg),CO2R, (CHp)pPh, (CH2)p(p-OH Ph), (CHz)p-3-indolyl, (CH2)pSR, and
(CHg)OR
wherein p is 0, 1 or 2, and wherein R7- and R8 are as defined above;

The substituents A and B respectively, may optionally be substituted at ahy positi'on of the
ring.

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

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

naphtyl.



B is selected fromphenyl, naphthyl, indolyl, benzofuranyl,

di hydr obenWeXa723468| benzot hi ophenyl, furanyl, quinoli nyPC'I‘/SE96101635

i soqui nolinyl, cycl ohexyl, cycl ohexenyl, cycl opentyl, cycl opent enyl ,

i ndanyl, indenyl, tetrahydronaphthyl, tetﬂdhydroquinyl,

t et r ahydr oi soqui nol nyl, tetrahydrofuranyl, indazolinyl, and [err]

each B group being optionally substituted by 1-2 substituents independently
sel ected from hydr ogen, methyl, CF3, hal ogen,

(CH[err])pCO\lR[err]R[err] (CHZ)pNR[err]R[err] (CHZ)pCOQ[err] 10

\(I\hG;II; 2r :]] E{)%%é@aﬁl er I’ﬁ are as%é{abl ne Whl%éﬁlel’ I’?rr}n%e 0?(‘965 110 %ﬁ?’iﬂ

Rlerr] R[er afttelEents other tmCdarsond sudhtaeSland Oy sel ect ed fromH, CH3,
CH( Me) 2, %I—|[err]CH(|\/E)[err] CI—I(I\/E)CI—IZCI—B(CI—IZ)pCO\IR[err]R[err]
(CHZ)pNR[err]R[err] (CI-l[err])pCO\IR[err]R[err] (CHZ)pCOZR[err]

CH err Ph, (CH2 doI CH2 er

E CH[2) pC]]?% gr ‘1 ) p(mam ewqmmsan spe?ﬂ:rfrs ( )'?qﬁg éﬂqmraﬁavnpér}q

are as defin The substltuents A and B respectively, ma
[ Bﬁ'ggﬁgtg’f‘%tmt edn%'ﬁ any position of the P d d

opt I onal I y u ring. 25 By

"hal ogen" we nean chloro, fluoro, bronmo and.i odo. By "aryl" we nean
an aromatic ring having from6 - 10 carbon atoms, such as phenyl and

napht yl . By “heterohydroaromatic” we mean a partly or fully saturated aromatic ring structure in

which one or more of the 5-10 atoms in the ring are elements other than carbon, such as N,
1o SandO.
By “isomers™ we mg;,n compounds of the formula (I), which differ by the position of their
functional group and/or orientation. By “‘orientation” wé mean stereoisomers,
diastereoisomers, regioisomers and enantiomers.
15
By “isoforms” we mean compounds of the formula (I) which differ by their crystal lattice,
such as crystalline compound and amorphous compounds.

By “prodrug” we mean pharmacologically acceptable derivatives, e.g. esters and amides,

20  such the resulting biotransformation product of the derivative is the active drug. The
reference by Goodman and Gilmans, The Pharmacological basis of '!'herapeutics, 8thed.,
McGraw-Hill, Int. Ed. 1992, “Biotransformation of Drugs, p. 13-15, describing prodrugs
generally, is hereby incorporated. |

25 The novel compounds of the present invention are useful in therapy, especially for the

treatment of pain.

The compounds are also useful for modulating the analgesic effects acting at the it opioid

receptor subtype, the modulation of side effects seen with agents acting at the p opioid
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PCT/ SE96/\0)d %3 By "heteroaryl”™ we nmean an aromatjic ring in Wmch
one or m)ré o’??ﬁeS 10 atoms in the ring are elenent’ém

carbon, such as N, S and O. 5 By "hydrogromatic" we nean a partly or
fully saturated aromatic ring structure ha%ing 5-10 carbon atons-in
the ring. By "heterohydroaronmatic" we nean a partly or fully
saturated aromatic ring structure in whi ch one or nore of the 5-10

By "1 soner AR Suy B SRS oS ephially Fply AR oé‘#‘f%f’?“ﬁi‘?‘ﬂgb&

p05| tion oﬂxabiliql. functional group and/or orientation.
"orientation" we nean stere0|soners_ ~ di ast ereoi soners;, reg|0|soners
and enanti oners. By "i sof orms™ we mean corrpounds of the formula (1)

L e i R

accept abl e of@himitiihe WRtaseS, stich S5dreirfis Aot L g@&%r ugﬁiﬁﬁ]ﬂttsln%kal

bi ot ransformati on product of the derlvatlve S th

ref erence mgedspfodwalagendiistasespvariousaieigies; forast agantifumoas agents and anti viral
Therapeutics, 8th ed. MGawH |Il, Int. Ed. 1992, "Biotransformation

of Drugs, ﬁS"JEQr 15, descrl b| ng prodrugs general ly, is hereby
I ncor por at ed. o - :

Compounds of the invention are useful in disease states where degeneration or dysfunction

10 of opioid receptors is present or implicated in that paradigm. This may involve the use of
isotopically labeled \;qkions of the compounds of the invention in diagnosﬁc techniques and
imaging applications such as positron emission tomography (PET).

Compounds of the invention are useful for the treatment of diarrhea, depression, urinary -
15 incontinénce, various mental illnesses, cough, lung oedema, various gastro-intestinal

disorders, spinal ihjury' and drug Iaddicﬁon;:inclﬁding the treatment of alcohol, nicetine,

opioid and other drug abuse and for disorders of the §ympatheﬁc nervoixs system for

example hypertension.

20  The best mode of performing the present invention known at present, is to use the
compounds according to Example 21 (compound 33), Example 22 (compound 34),
Example 23 (compound 37), Example 24 (compound 38), Example 25 (compound 41),
Example 26 (compound 42), Example 27 (compound 45), Example 29 (corhpound 51),
Example 30 (compound 54), Example 35 (compound 64), Example 36 (compound 65),

25 Example 50, and Example 51. The numbering of the compounds is in accordance with the
Examples below, as well as in accordance with the numbering in the Schemes presented in

the following.

30




25 The novel conpounds of the present invention are useful in therapy,
especi al | y worergss treatment of pain. The conpoungeST/SEss/036350
useful for nodul ating the anal gesic effects acting at the [err] opioid
receptor subtype, the nodul ation of side effsects seen with agents acting at

the [err] opioid WD 97/ 23466

PCT/ SE96/ 01635 12
receptor subtype such as norphine, especially respiratory depression, gut
nmotit ity andMstheds of preparatiombi | ity. Conpounds of the invention are

al so useful as i munonodul ators, especially for 5 autoi mmune di seases,
such as arthritis, for skin grafts,. organ transplants and sim |l ar surgical
needs, for CQ%!ﬁﬂﬁmmﬁi AR various allergies, for use as anti tunour
agents and anti vira M %gents. Compounds of the invention are
useful in disease states where degeneration or dysfunction 10 of opioid
receptors is present or inplicated in that paradigm This nmay involve the

use of 5 Amsaldelidearr kgtone ctreated with aancleophilesuch asipGrigoard of orgapolithium
i nvention in diagnostig¢ techni ques gnd iragi ng applications such as
posi tron emni SB¢AES 5@&/“{’&?‘7'@“‘3 alcohol. Eb‘ﬁﬂ%ﬂﬁ&@&“‘?‘hge sonveried into 8y e
useful for the. : t”g; ' r | A . ' hpence,
various nent a_"élt{lf?leég@g s (POGQ%KIEFS%%" o€l éﬁﬁaﬁﬂ@gﬁ%ggﬂ%@# %??ak?lgg‘_ﬁﬁl
di sorders, s@ispidced With'a/mitisbphilicGpacied sichasra sibstinited OturstisstinitebpiperakineSN-
al cohol, nicotine, opi oid and other drug abuse and for disorders of
t he synpat het(#xunssbstisuted piperazine darivatives maythap be switably substititod with a variety of

10  groups via their organo halide or equivalent species, or acylated with a number of different

acylating compouhc:rs. This sequence of events will give rise to compounds according to

general formula L

Generalized Method B
15
An N-protected amino acid, as its activated ester, may be reacted with a second amino acid
ester. On treatment with an acid this species may then cyclize to form a piperazinedione.

This dione may be reduced via a number of standard methods to the corresponding
piperazine (e.g. a reducing agent such as lithium aluminium hydride, by conversion to the

- 20 thioamide and subsequent desulphurization, hydrogenation in the presence of POCl; etc.)
This piperazine may then be alkylated or acylated on one or more of the nitrogens and/or
may be used subsequently in generalized method A.

| Deprotection of functional groups or further modifications may then be necessary, these are
25 described for each individual case. Specific examples for the above transformations are

given in the experimental.



.20 The best node of perform ng the present invention known at present, is
to use t% conpounds according to Exanple 21 (conpound 33), Exanple
22 (conp 37@4)56, Exanpl e 23 (conpound 37), Exanpl e BPGTSE9aMieasnd 38),
Exanpl e 25 (conpound 41), Exanpl e 26 (conpound 42), Exanple 27
(conpound 45), Exanple 29 (conpound 51), 14 Exanpl e 30 (conpound 54),
Exanpl e 35 (conpound 64), Exanple 36 (conpound 65), 25 Exanple 50, and
Exanpl e 51. The nunberi ng of the compounds is in accordance with the

EXAD! €9 (Kl @dhsrBfindlins BB e For e il s Bt o 5 e ™

presented

PCT/ SE96/ Ogtbkchemis andt biotransformati
Met hods of prepar attfyon o bio or?g?a r}szcggl q%nda ﬂ"mbg' bmlg%lcgl '8%‘“%3 or

ket one i s bringabedt theseransformiadominddncludds allresctiohicalidicthgligemts gdm#n)um
species to produce the correspondi ngf al cohol . This al cohoF may (hen be
f

conver t ed andichiral resolutiens using chiraksalt Wl?pdsmmmted resolutioner |

sul phonate or halide which may in turn be .-~ displaced with a

nucl eophilic species such as a substituted or unsubstituted piperazine. N
(4)-unsubstituted piperazine derivatives may then be suitably substituted
wth a vari ety of IO groups via theif organo halide or equivalent species,
or acyl at getat , tidncof the ino acyl ating conpounds. This
sequence of events wi Il gi ve rise to .conpoeunds according to _ gener al
formula I. General i zed Method B _ '

The invention wxll now be described in more detail by the following examples, which are not

10 tobe construed as hmmng the invention.

15

|  1.n-Buli
_ 2. 1-naphthaldehyde
OMe

2,5-
OMe  dimethyipiperazine
>

2
OMe
ally} bromide '
> o [ j’ two isomers 4,5

: /




15 An N-protected amno acid, as its activated ester, nmay be reacted

wWth a second99asdse acid - ester. On treatnent with an acigci/Sess/03633Ci €S
may then cyclize to form a piperazi nedi one. Thi s di one may be reduced
via a nunber of standard nethods to the corysespondi ng " pi perazine (e.qg.

a reduci ng agent such as lithium alum nium hydride, by conversion to the 20
t hi oam de and subsequent desul phurization, hydrogenation in the presence of

POCl[err] etc.) Thi s pi perazine may then be al kyl ated or acyl ated on
oneor nore of the nitrogens and/or may be used subsequently in
general i zed net hod A Deprotection of functional groups or further

nodi fi cati ons may then be necessary, these are 25 described for each

i ndi vidual c | fic exanples for the above transformations are
given int he%t al . WD 97/ 23466
PCT/ SE96/ 016 ; - : ;
transfornmati gﬁlsc °€6"r?t° g?r%ﬁ agtc %rélm LFStg Erxéagin (laenstls3 Heﬁ%?yl?g}cﬁlgmggf fhsTthlr?ds cshgrlvc:in%bsovc.
known to tshe art of chem stry and to biotransformations carried out in
a suitable biological nmediumto bri ng about these transformations and
i ncl udes al | Aeaction enhancing agents (e.g. HVPA), and chiral
resol utions ing chiral salt formation and chiral bi ' resgl utions.
Detai | ed descei pefeBAraionor-methoxv-q-A1-nabhtheybengyl alcobol ccofppound 3)
described in nore detail by the foll ow ng exanples, which are not 10 to
be construed as limting the invention.

To a solution of 3-bromoanisole (5.61 g, 30.0 mmol) in dry THF (80 mL) was dropwise

10  added n-butyl lithium-hexane solution (1.6 M, 37.5 mL, 60 mmol) under nitrogen at -78°C,

The reaction mxxmr} was allowed to warm to r.t. in 2h and cooled down again to -78°C
prior to addition of 1-naphthaldehyde (4.69 g, 30.0 mmol, in 10 mL THF). The mixture was
warmed to r.t. in 3h, and then quenched with aqueous NH4C1 solution, extracted with ethyl
acetate (3 X 50 mL). The combined organic phases were washed with brine, dried over

15 MgSO4. Removal of solvents in vacuo provided 3-methoxy-c-(1-naphthyl)benzyl alcohol
(4.25 g, 54%). GC-MS (R; = 10.41 min) 264 (M), 245, 231, 215, 202, 155, 135, 128, .
109.

O. Pr i f hoxy-q-(1- h_lb zyl chioride n

20
To a solution of 3-methoxy-c-(1-naphthyl)benzyl alcohol (2.5 g, 9.5 mmol) in diethyl ether
(5 mL) was added 35% hydrochloric acid (10 mL) at 0°C. The reaction mixture was
warmed to r.t. in 1h, and then extracted with ethyl acetate (3 X 50 mL). The combined
organic layers were washed with aqueous NH4Cl solution and brine, dried over MgSOy.

2s  Evaporation of solvents gave 3-methoxy-o-(1-naphthyl)benzyl chloride (1.94 g, 72%). GC-
MS Ry = 10.30 thin) 282 (M1), 247, 232, 215, 202, 189, 163, 151, 139, 123, 101.



Schene | . ' )
()-3-((aR*/S*/;§rg6err]-((28*.5R*)-4-AIIyI-2,5-di nmet hyl - | - pi perazi nyl ) -1 -napht

hyl ) ani sdY@97 [err] PCT/SE96/01635

H . 3

two isoners 4,5 WD 97/ 23466 16 '

PCT/ SE96/ 01635 15
EXAMPLES The conpounds according to Exanples 1-3 were synthesized as

sho'wn in igheﬁ !I above.

5 A mixture of trans-2,5-dimethylpiperazine (456 mg, 4.0 mmol), 3-methoxy-c-(1-
naphthyl)benzyl chloride (430 mg, 1.5 mmol) and triethylamine (2 mL) in dry DMF (10 mL)
" was reﬂuied for 2h under nitrogen. after cooling down to r.t., the reaction mixture was
quenched with 1 N aqueous NH4O0H solution, ;md extracted with ethyl acetate (3 X 50 mL).

The combined organic layers were washed with 0.5 N aqueous NaOH solution, saturated
10 aqueous NH4Cl and brine, dried over MgSO;4. Removal of solvents gave (1)-trans-1-(3-
methoxy-o-(1 ’—napﬁﬂﬁl)bcnzjrl)-Z,S-dimethyipipcra'ziﬂc, which was used directly in the next
 step: GC-MS (two isomers: Ry = 12.98 & 13.10 min) 360 (M*+), 301, 276, 247, 232, 215,
189, 165, 131, 113.

15

A mixture of above (1)-trans-1-(3-methoxy-a-(1-naphthyl)benzyl)-2,5-dimethylpiperazine,
20 K2CO03 (276 mg, 2.0 mmol) and allyl bromide (242 mg, 2.0 mmiol) in DMF (5 mL)/THF
" (10 mL) was stirred for 3h at r.t. The reaction mixture was quenched with 1 N NH4OH and
extracted with ethyl acetate (3 X 50 mL). The combined organic layers were washed with
saturated aqueous NH4Cl and brine, dried over MgSOy4. Evaporation of solvents provided
crude (d:)-3-((aR*/S*)-a-((ZS*,SR*)-4—Allyl-2,5'-dirncthyl- 1-piperazinyl)-1-
25 naphthylanisole, which were purified by silica gel column eluting with AcOEt-Hexane(2 :
98 — 100 : 0) to yield the two isomers (totally 267 mg, 45% from 2):

The first isomer, compound 4: GC-MS (R; = 14.84 min) 401.15 (M++1, 0.3%), 400.15

M+, 0.9), 359.15 (0.6), 330.15 (0.4), 302.15 (3.2), 274.15 (8.0), 247.05 (23.0), 215.10
0 (12.7),202.05 (7.8),153.15 (100), 126.15 (10.1); 8y (400 MHz, CDCl3) 1.02 (d, J=6.4 Hz,



L Preparation of 3-nethoxy-[err]-(1-naphthyl)benzyl alcohol (compound 1)
~To a sol utywgypkees- br onvani sole (5.61 g, 30.0 nmol) in dry TrETHSB%e1635 was
dropwi se 10 added n-butyl |ithium hexane solution (1.6 M 37.5 nL, 60
mol ) under nitogen at -78C The reactypn m xture was allowed to warm
tor.t. in 2h and cool ed down again to -78C prior to addition of

| - napht hal dehyde (4.69 g, 30.0 nml, in 10 nL THF). The m xture was
warmed to r.t. in 3h, and then quenched wi th aqueous NHACI sol uti on,

extyact eﬁ \é\naﬂj ﬁngﬂd J=11.2, SctHar HHY, 2.34 Gld., =) 1.2,16hd H:%)Mi)ﬂ'bf@o tmg i), 2. T4ddes
t

ﬁiﬁomﬁfos. deai3. Ao '33!51(35 =1, 38 B, Bl 7 o4 T ¥513.8/7.3 0z, T, 3,09

1‘2“’8/0 GC- M5 E[J.e_& 433 ﬁ?,l epa é‘?ﬂ-ol@'\é"%i 6 A0 1HY 3173 61 3H), X 12 (mho5H), 533

3- et hoxy- [ qrgfg. 1“) ygpmhm) 6% dd, 958.0[ 2 4H4, qmpmoqazkmﬂz, 1H), 1VCJI%(m,

sol ution of net hoxy- a- ( 1- napht hyl ) benzyl al cohol

di et hyl et he2H), 7.42 (0% 31=D)7ﬁﬁ1dahk%21fh5%yh7b&al16840dhdﬂ% 180 (deBa&H

ot hyl St gt%"% §§r§r§@‘”§913 aoe MRt 1312, 161“192;%6 §?§y§$§n6§§t§%ﬁdﬁw th

wi th aqueous I I o] I
Evapor at i on @Il\ﬂégﬁg%é\%%i}z@?ﬁlo%g P?rsr{j I?Fqng%ﬁt hyi § Eenzy 12'%180}%
(1.94 g, 72%32 fIi‘340 13535137?1 518, 3951 n) 282 (M+), 247,232, 215, 202, 1891

163, 151, 139, 123 WD 97/ 23466
PCT/ SE96/ 01635 _ ' 16

O P ooy (Iss HED RBF o pe 94-235°G, Eshes Yoas KRR £ 3483, 1601, 1264 Anal Calcd for

C27H33N50.2HCL1 0H,0: C, 65.98; H, 7.38; N, 5.70. Found: C, 66.12; H, 7.25; N, 5.42.
4

The second isomer, compound 5: GC-MS (R; = 14.65 min) 401.25 (M*+1, 0.2%), 400.25
(M, 0.8), 359.15 (0.4), 330.15 (0.4), 302.15 (3.1), 274.15 (8.0), 247.05 (21.7), 215.10-

15 (13.0), 202.05 (7.0),153.15 (100), 126.15 (9.7); 8y (400 MHz, CDCl3) 0.93 (d, J=6.4 Hz,
3H), 1.15 (d, J=6.4 Hz, 3H), 2.14 (m, 2H), 2.37 (m, 1H), 2.60 (dd, J=11.6, 2.8 Hz, 1H),
2.84 (m, 2H), 2.96 (m, 1H), 3.35 (dd, J=13.2, 5.2 Hz, 1H), 5.13 (m, 2H), 5.81 (s, 1H), 5.86
(m, 1H), 6.73 (dd, J=8.0, 2.8 Hz, 1H), 6.81 (s, 1H), 6.84 (d, J=8.0 Hz, 1H), 7.16 (m, 1H),

_ 7.40 (m, 3H), 7.70 (m, 2H), 7.80 (d, J=8.0 Hz, 1H), 8.15 (d, J=8.0 Hz, 1H); .13 (100

20 MHz, CDCI315.7, 16.3, 38.8, 53.6, 55.0, 55.6, 56.8, 59.3, 63.6, 111.5, 115.6, 1174,
121.9, 124.6, 125.0, 125.1, 125.4, 126.2, 127.4, 128.5, 128.9, 131.6, 133.9, 135.0, 138.3,
142.2, 159.4.

Its HCl salt: m.p. 150.5-153°C (Ether); vmax (KBr) em? 3483, 1600, 1262; Anal.Calcd.for
25  Co7H32N20.2HCL. 0.75H20: C, 66.59; H, 7.35; N, 5.75. Found: C, 66.41; H, 7.03; N,

5.48.
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(conpound 3) 5 A nmixture of trans-2,5-dimethyl pi perazine (456 ng, 4.0
mol ), 3-net hoxy-a-(1- napht hyl ) benzyl chl oride (430 mol ) and
triethyl Wei97@3¢6 nl) in dry DVF (10 ni) was refl uxed %‘SWWGH '
nitrogen. after cooling down to r.t., the reaction m xture was

qguenched with 1 N aqueous NH[ err] OH sol uk§ on, and extracted with ethyl

acetate (3 x 50 nL). The conbi ned organic | ayers were washed with 0.5
N aqueous NaCH sol ution, saturated 10 aqueous NH4Cl and bri ne, dr| ed over
Mg err]. Renoval of soI vents gave ()gtrang-Il-(3-

met hoxy-[err] - (I -napht hyI])benzyI) 2, thyI pi pera2| ne, V\/mch was used
directly i : Send L dihet i Ebiberazing R el e M N)
360 (M), 88 2% S5, 1389, 10D, . 113. anple 2
and 3 ratlon of ' ' '

()-3-(([e TS*)-[err]-((2S*5R*)-4-Allyl -2, 5-di nethyl - I -pi perazinyl)-1

napht hyl ) ani sol e (conpounds 4 & 5) A m xture of above
()-trans- 1-(3- pethoxy-{ arpdBulil - napht hyl nzy d et hyl pi perazine, 20

K2C err] (276 2. 0 r2rp!naphthdidehydsl ‘ 2.0 mol) in DWF (5
m.) / THF S ~sti++ec—¢ 3h j |on NBSYLHE Was
m.). The conbined organic layers were washed withgy

quenched wi%h 1N N r] OH and ex ecetare— (= x 50
NHACI and brine, dried over MgSO4. Evaporati gn:of sol vents provi-ded

sat ur at ed agueous

crude

([err])-3-(([ (25*, 5R*) - 4- fvahstk 52, razi nyl)
-1- 25 napht N CT oM e [Wihethylpiperazine > S i'ng
wi th AcCEt - Hexane( 2: & 98 -> 100: ®—to-yret®t he tvvo i sofers (tot

267 nmg, 45% from 2): e The first isoner, corrp_ound 4. = 14 84

(0.4), 302.15 (3.2), 274.15 (8.0), 247.05 (23.0), 215.10 3 202. 05
(7.8),153.15 (100), 126,15 (10.1); [err]H (400 M4, CDQM&ér 02 (d,

ally} bromide
P AlmGmAAe - 4

mn) 401.15 (Merr]+1,7 0.8%, 400.15 (M-, 0.9), 359. y’ , 330.15
2
1

OMe

G

N

9
‘\/10

The compounds according to Examples 4-6 werc synthesized as shown in Scheme 2 above.

10
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6H), 2.15 (dd, J=11.2,6.4 Hz, 1H), 2.31 (dd, J=11.2,6.4 Hz, 1H), 2.60 (m-
1H), 2.74 (dd, J=11.2,3.2 Hz, 1H), 2.8Qg(dd, J=11.2,3.2 Hz, | H), 2.94
(dd, J=13.6,7.2 Hz, 1H), 3.03 - (dt, J=6.4,3.2 Hz, 1H), 3.20 (dd,
J=13.6,5.6 Hz, IH), 3.73 (s, 3H), 5.12 (m 2H), 5.73 (brs, I'H, 5.83
(m 1H), 6.68 (dd, J=8.0,2.4 Hz, 1H), 7.00 (d, J=8.0 Hz, 1H), 7.12 (m 5

2H)"‘742(nn‘3H) 7.62 (d, J72Hz, 1H), 7.71 (d, J=8.0 Hz, IH), 7.80 (d,
J=8 1H£ 8.2 err] G138 (100. M, CDC13) 13.2, 14.2,
356 521 h al

63,6/ 111, & 1 docbblda i ahbebiedod Blchidgie’ sv%éﬁm?péo%éeﬁe Kheufilsd 122
124 135C (EH?&MF,%:l und Ebal sn{bﬁhhngﬂiﬁbhiﬂ&ﬂg&f&@daph%ydé\nal Cal cdf or
C err] H32N20. 2 .0H20: C, 65.98; H 8, N, 5.70. Found: C, 66.12; H,

7.25; N, $.42. : -OThe second isonmer, conmpound 5: GC-M5 (Rt = 14.65 min)
1012 (M Wthus o ucifuiogs a7l a5 20 b B0 sl

(7.0), 153 1MOPnéRS 313 3, [y, 4.96 1 Heh 4991 M CBRoua e, o i farf 69
J 11 6 2.8 Fgm szm(t 13,612 mh)%wé’d 958.4m. 2(1'& 15D, 355((51%2}!316324&%4

Hz, , 6
J=8. o 2 8 HzHZL H!) ‘6 8 {my am,(lic-asdlmmiz. QBEly) 550, 112, 1161 ;8; 1184?, 124.6,

o0 M vl nied Bk salat Sy el B sk o S 15 1

55.0,55.6,56.8,59.3,63.6;, 111.5, 115.6, 117.4, 121.9, 124.6, 125.0,
125.1, 125.4, 126.2, 127.4 128.5, 128.9, 131. 6, 133.9, 135.0, 138.3,
142. 2, 159. 4. Its HO salt: mp.150.5-153[err]C (Ether); v[err]

(KBr)y cm 3483, 1600 1262 Anal Cal cd. for 25 C[err]HBZN[err]OZHCi
0. 75H2C. C, paration § R~ phthylll , Nt |

ts  The compound 7 was prepared by following the synthesis procedure as described for

compound 2, but substituting compound 1 for compound 6.

GC-MS (R, = 10.58 min) 282 (M), 247, 231, 215, 202, 189, 151, 123, 101.

The compound 8 was prepared by following the synthesis procedure as described for

2s  compound 3, but substituting compound 2 for compound 7.

Used directly in the next step: GC-MS (R, = 14.03 min) 360 (M), 331, 301, 276, 247,
219, 169, 131, 113.
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()-3-(([err]R/S*)-a-((2S*.5R*)-4-Al |yl 2%, 5-di net hyl - | - pi perazi nyl) - 2- napht
hyl) ani sol e (9 &10). 2. 2-napht hal dehyde

s The compounds of these Examples were prepared by following the synthesis procedure as
" described for Examples 2 and 3, but substituting compound 3 for compound 8.

Compound 9 (one pure isomer): GC-MS (R = 16.05 min) 401.25 (0.2%), 400.25 (0.8),
359.15 (0.4), 330.15 (0.4), 302.15 (3.1), 274.15 (8.0); 247.05 (21.7), 215.10 (13.0),

10 202.05 (7.0),153.15 (100), 126.15 (9.7); 8y (400 MHz, CDCl3) 1.36 (d, }=6.4 Hz, 3H),
1.41 d, J=6.4 Hz, 3H)’;»3.16 (dd, J=13.2, 2.4 Hz, 1H), 3.26 (d, J=13.2 Hz, 1H), 3.46 (m,
1H), 3.86 (s, 3H), 3.94 (dd, J=11.2, 2.8 Hz, 1H), 4.10 (m, 2H), 4.46 (m, 2H), 5.58 (m,
2H), 5.78 (s, 1H), 6.05 (m, 1H), 6.96 (dd, J=8.0, 2.0 Hz, 1H), 7.18 (s, 1H), 7.33 (m, 1H),
7.44 (m, 1H), 7.50 (m, 2H), 7.83 (m, 3H), 8.04 (d, J=8.0 Hz, 1H), 8.13 (s, 1H), 13.6 (brs,

15 2H). '

Its HC] salt: m.p. 129-138°C (Ether); Vmax (KBr) cm’! 3426, 1600, 1262; Anal.Calcd.for
C7H32N20.2HCL 0.75H0: C, 66.59; H, 7.35; N, 5.75. Found: C, 66.80; H, 7.11; N,
5.42. |

20 _ . o
Compound 10 (a mixture of two isomers) Its HCl salt: m.p. 160-162.5°C (Ether); Vmax
(XBr) cm! 3380, 1600, 1261; Anal.Caled.for Ca7H3N20.2HCL 0.50H0: C, 67.21; H,
7.31; N, 5.81. Found: C, 67.13; H, 6.97; N, 5.47.



[err] The conpounds according to Exanples 4-6 were

synt hesi zedwa97886n i n Schene 2 above. 10 WO 97/ 234B¥GT/SE96/0163S
PCT/ SE96/ 01635 19

1. Preparation of 3-nethoxy-[err]-(2-napht2lyl)benzyl al cohol (conmpound 6)
. The conpound 6 was prepared by follow ng the synthesis procedure as

descri bed for conpound 1, but substituting |-naphtal dehyde for

2- napht al dehyde. 5 GC-Ms (Rlerr] = 10.68 nin) 264 (M), 247, 231, 215,
202,» 155, 135, 128, 109 [err]H (400 §E!ﬂﬂ$§CDC13) 3.15 (brs, 1H), 3.59
(s; 3H), 5.7 ‘ =8 : 6. (m 2H,
7.11 (t, J=8=

SBYREL OH), 7. 63
100 MHz, CDA 3) 55. 0,

(d, J=8.4 ]G 13 (
75.9, 112.1, %9, 125.7, 125.9, 127.5, 127.9,
128.1, 129.3, 132.7, 133.1, 141, 0, 145.2, 159.5.

1. t-BuL»
ij 2. m-anisaldehyde
trans-2,5-
dimethylpvpetazme

.,[N ] R=Allyl: 14
N

15

R = cyclopropyimethyl: 11?'

The compounds according to Examples 7-11 were synthesized as shown in Scheme 3

10 above.



o b o aedomal: o 5T ete RS

I'l. Preparation of 3-methoxy-[err]-(2-naphthyl)benzyl chloride (conpound 7)
15 The conpound 7 was prepared by follow ng the synthesi as
describe‘ﬁf"]tg)(%fn"66 conmpound 2, but substituting conpound'%uﬁ@§&§gﬁégund 6.
GC-Ms (Rlerr] = 10.58 min) 282 (M), 247, 231, 215, 202, 189, 151, 123,

101. 20 Exanple 4 Preparati on of 22

()-trans-1(3-net boxy-[err]-(2-naphthyl)benzyl)-2, 5-di net hyl pi perazi ne

The conpound 8 was prepared by follow ng the synthesis procedure as
described Aor 25 compound 3, but substituting conpound 2 for conpound 7.
Used direCty in the next step: GC-M5s (Rt = 14.03 mn) 360 (M), 331, 301,
276, 247, 1. Prepsarationld x v &3(2-beni 1 2 al mpotind 1
PCT/ SE96/ 016
Exanple 5 and 6 Preparation of o

(-3 (RS ot h 2SR e bl e Sy he bR S s
s  described for Example 1. ' '

U

gicohol (compe

GC-MS (R¢ =9.54 min) 254.15 (M*, 100%), 237.10 (73.8), 221.05 (19.6), 194.10 (17.8),
165.10 (30.3), 147.05 (76.7), 135.10 (69.2), 118.10 (35.4), 108.10 (26.5), 91.10 (47.1); 5y
' (400 MHz, CDCl3) 3.21 (brs, 1H), 3.72 (s, 3H), 5.82 (s, 1H), 6.47 (s, 1H), 6.80-7.50 (m,
10 8H). | | |

15 The compound 12 was prepared by following the symhesis procedu'rc as described for

compound 2, but substituting compound 1 for compound 11..

GC-MS (R, = 9.08 min) 272.05 M*, 4.1%), 237.10 (100), 221.05 (4.5), 194.10 (14.7),
165.10 (23.1); 8y (400 MHz, CDCl3) 3.78 (s, 3H), 6.11 (s, 1H)}, 6.56 (s, 1H), 6.85-7.50

20 (m, 8H).
Example 7 _ |
Preparation of (1)-trans-1-(3-methoxv-a-(2°-benzofuranyi)benzyl)-2.5-
dimethvipiperazine (compoun |

25 .
The compound 13 was prepared by following the synthesis procedure as described for

compound 3, but substituting compound 2 for compound 12.

GC-MS (R, = 11.87 min & R; = 12.09 min) 351.15 (M++1, 2.2%), 350.15 M+, 8.6),
a0 321.20 (0.4), 308.15 (0.2), 294.20 (18.3), 266.10 (58.6), 237.10 (100), 221.05 (3.0),



5 The conpounds of these Exanples were prepared by followi ng the synthesis
procedur e wo 972346adescri bed for Exanples 2 and 3, but substi POT/SES/6HHound
3 for conpound 8. Compound 9 (one pure isomer): GC-Ms (Rt = 16.05°
mn) 401.25 (0.2%, 400.25 (0.8), 359235 (0.4), 330.15 (0.4), 302.15
(3.1), 274.15 (8.0), 247.05 (21.7), 215.10 (13.0), 10 202.05 (7.0),153.15
(100), 126.15 (9 7) [err]H (400 MHz, CDCl3) 1.36 (d, J=6.4 Hz, 3H)

T faf'ae‘]( 39410 lo. @).017895% 653G 3’13@9&%%(2 %»Hh-’» S0t fflad @%ﬁ*f? 10

(au, 3 25, 0, ] géorhemal Ry 1@37Smr9,$%§ 265314 31! Tho @ L8 4 B, 34} 1 6o O0

7.50 2 = ]
50 ) S i g 02 6 172005 g 2

Cnierr] 342@ wmaﬂ)lzas (s.BiBlsssl(s,lebﬁﬁl (s, THR 81900 IR0z, 1mmm, C,
66.59; H 7. 35; 75. Found: C, 80; H

Conﬁou nds 10 J{'-&-Orﬂzetlﬂ)e" 40 (s, BD; 2. Bﬁéﬂb $H) 14 Js&-ptlyz'rﬁlﬁ 7 ?g(évl%‘? GHz, 1)
E ~
E:[ Ear re]r ?—BZNZ%'r é'hﬂ atRy B@Per aRe; bé](dé}%glm%ﬁa% (962?4@ gﬁ& g:?:guﬁd C,

67.13, H 6. 921.2!\'10.5 He! 1H), 2.40 ¥R, Y, 236856n, 1H), 2.90 (m, 3H), 3.80 (s, 3H), 5.47 (s, 1H),
PCT/ SE96/ 0163 21

Al kyl -2, 5- dllrrgtoh lH)pI per azi nyI ) 2- benzof uranyl ) ani sol e(14, 15, 16 &
17). .

10

Its HCI salt: m.p. 115-125°C (Ether); Vmax (KBr) cm® 3373, 1595, 1257; Anal.Calcd for
czznzﬁnzoznonél 0.20H,0: C, 63.51; H, 6.81; N, 6.73. Found: C, 63.60; H, 6.80; N,
6.70.

15 E e 8 and 9

The compounds of these Examples were prepared by following the synthesis procedure as

20  described for Examples 2 and 3, but substituting compound 3 for co__mpound 13..

The first isomer, compound 14: GC-MS (R, = 13.03 min) 390.20 (M*, 1.5%), 349.15 -
(0.4}, 320.10 (0.3), 292.10 (1.7), 264 10 (4.2), 237.10 (25.1), 221.05 (1.4), 194.10 (5.2),
165.10 (5.5), 153.15 (100), 126.15 (4.8), 98.05 (8.7), 84.10 (17.8); &y (400 MHz, CDCl3)
25 0.97 (d, J=6.4 Hz, 3H), 1.21 (d, }=6.4 Hz, 3H), 2.12 (m, 2H), 2.35 (m, 1H), 2.65 (m, 1H),
2.75 (dd, J=11.6, 2.4 Hz, 1H), 2.81 (m, 3H), 3.42 (dd, J=13.6, 5.2 Hz, 1H), 3.78 (s, 3H),
5.14 (m, 2H), 5.51 (s, 1H), 5.85 (m, 1H), 6.61 (s, 1H), 6.81 (dd, J=8.0, 2.4 Hz, 1H), 7.01
(d, J=8.0 Hz, 1H), 7.11 (s, 1H), 7.24 (m, 3H), 7.44 (d, J=8.0 Hz, 1H), 7.54 (d, J=8.0 Hz,
- 1Hj, sc.13 (100 MHz, CDCl3) 17.2, 17.5, 53.1, 54.4, 55.2, 56.0, 56.6, 59.2, 60.4, 106.8,



[err] The conpounds according to Exanpl es 7-11

gec_rr;aségg‘}lg%géégsg as shown in. Schene 3 10 above. QQQr/sgng%?élsgts

24

111.3, 112.1, 114.2, 117.8, 120.6, 120.7, 122.6, 123.8, 128.1, 129.0, 134.8, 141.4, 1549,
155.2, 159.6. ' '

Its HC salt: m.p. 122-128°C (Ether); Vmax (KBr) cm™! 3490, 1602, 1253; Anal. Calcd for
s CasH3oN202.2HCL 0.25H;0: C, 64.17; H, 7.00; N, 5.99. Found: C, 64.27: H, 6.92; N,
5.92.

The second isomer, compound 15: GC-MS (; = 13.23 min) 390.20 (M*, 3.1%), 349.15
(0.5), 292.10 (2.2), 264.10 (5.5), 237.10 (33.2), 221.05 (1.8), 194.10 (7.1), 165.10(7.7),

0 153.15 (100), 126.15 (7.1), 98.15 (18.4), 84.10 (25.0); 8y (400 MHz, CDCls) 1.00 (4,
J=6.4 Hz, 3H), 1.21 {d;4=6.4 Hz, 3H), 2.12 (m, 2H), 2.48 (m, 1H), 2.61 (m, IH), 2.78 (dd,
J=11.6, 2.4 Hz, 1H), 2.83 (m, 3H), 3.42 (dd, J=13.6, 5.6 Hz, 1H), 3.79 (s, 3H), 5.15 (m,
2H), 5.40 (s, 1H), 5.85 (m, 1H), 6.64 (s, 1H), 6.86(m, 3H), 7.20 (m, 3H), 7.4 (d, J=8.0
Hz, 1H), 7.50 (d, J=8.0 Hz, 1H). |

15

Its HCI salt: m.p. 97-104°C (Ether); Vinax (KBr) cm™* 3438, 1601 (s), 1260; Anal.Calcd.for
C25H30N202.2HCL 0.50H;0: C, 63.56; H, 7.04; N, 5.93. Found: C, 63.70; H, 6.68; N,
5.83. | |

The compounds '6f these Examples were prepared by following the synthesis procedure as
2s  described for Examples 2 and 3, except usihg cyclopropyl methyl iodide and substituting

‘compound 3 for compound 13.

The first isomer, compound 16: GC-MS (R; = 14.87 min) 405.25 (M++1, 2.3%), 404.25
M, 8.2), 362.20 (0.5), 349.15 (0.4), 320.20 (0:8), 292.20 (4.1), 291.10 (3.4), 265.10
1 (16.5), 237.10 (65.9), 194.10 (11.5), 167.20 (100), 140.20 (3.9), 124.15 (4.6), 98.15



22 |. Preparation of 3-methoxy-[err]-(2-benzofuranyl)benzyl
al cohol (owopP@23M611) The conpound of this Exanpl e wasPGR/BERS03GShHY
followi ng the synthesis procedure as 5 described for Exanple 1.
GC-M5 (Rt = 9.54 nmin) 254.-15 (M, 100%, 287.10 (73.8), 221.05 (19.6),
194.10 (17.8), 165.10 (30.3), 147.05 (76.7), 135.10 (69.2), 118.10
(35.4),108.10 (26.5), 91.10 (47 1) [err]H (400 I\/Hz CDC13) 3.21 (brs,
1H) 3.72 (s, 3H), 5.82 (s, H}

Pr epar a(44d0); of (soauﬂn@clab O}OS((xn,t?éﬂz@#ér(ah?w&ﬁQ(m &H) 8r9?d@ =6.0

é?ﬁ?‘éﬁﬂ?é’ Bz . 2l o 11z, 3ol 1o Vo T23, 720 e, e b B 7 o7
(100): 221, S (5S40 TolSanfp i 1D, 2e8tnla). Z72 (R -0, 24 B2 1 /0 .

CDCl 3) 3. 783451230 HH 183, 1155 (3, BH), $.50¢s,(181), 6.58 (s,AFB56.79%4d, 128.0 2 HRHH),

Exanple 7 reparatlon of

()-transs | - 7D1rds F<B Hzel H), .09 (sh#H.OT.20 fmy 3 detl (d) J28.8 Hz, 1H), 7.51 (m, 1H); 8

: BFFZCMVLS' P A AUEPcBONES 3 . Foa. da T B BA S Ss gBoemh s W g0 8
substituting,eenppfdy P § 47450786180 2d.7; 122.6, 123.7, 128.0, 129.0, 141.4, 154.8, 155.2,
159.6.

10 Its HCI salt: m.p. 162-164°C (Ether); vmax (KBr) cm'_l 3414, 1599, 1255; Anal.Calcd.for
CaH33N207.2HCL Q.5H20: C, 64.19; H, 7.25; N, 5.76. Found: C, 64.43; H, 7.30; N,
s,
5.78.

The second isomer, compound 17: GC-MS (R; = 15.17 min) 405.25 M*++1, 2.2%),

15 404.25 (M"*', 8.9), 362.10 (0.6), 349.15 (0.4), 320.10 (0.8), 292.10 (5.0), 291.10 (3.9),
265.10 (19.4), 237.10 (72.2), 194.10 (12.3), 167.20 (100), 140.10 (3.9), 124.15 (4.8),
98.15 (45.5); 8y (400 MHz, CDCl3) 0.08 (m, 2H), 0.48 (m, 2H), 0.82 (m, 1H), 0.97 (d.
J=6.4 Hz, 3H), 1.25 (d, J=6.4 Hz, 3H), 2.10 (m, 2H), 2.28 (dd, J=11.2, 10.0 Hz, 1H), 2.49 °
(m, 1H), 2.62 (dd, J=13.2, 6.0 Hz, 1H), 2.63 (m, 1H), 2.83 (dd, J=11.2, 2.8 Hz, 1H), 3.02

20 (dd,J=11.2, 3.2 Hz, 1H), 3.78 (s, 3H), 5.43 (s, 1H), 6.64 (s, 1H), 6.87 (m, 3H), 7.21 (m,
3H), 7.45 (dd, J=7.6, 1.2 Hz, 1H), 7.50 (m, 1H); 3¢c.13 (100 MHz, CDCl3) 3.3, 4.6, 7.4,
17.0, 17.6, 52.6, 55.2, 55.4, 55.6, 58.3, 60.3, 61.6, 105.7, 111.3, 112.5, 115.9, 120.5,
122.1, 112.5, 123.5, 128.4, 128.9, 137.3, 155.0, 158.3, 159.3.

25 Its HCl salt: m.p. 92-105°C (Ether); vimax (KBr) cm'l 3398, 1599, 1257; Anal.Calcd.for
Ca6H32N2042.2HCL 0.5H70: C, 64.19; H, 7.25; N, 5.76. Found: C, 64.38; H, 7.14; N,
5.73.



GC-Ms (Rt = 11.87 min & Rt ‘= 12.09 min) 351.15 (Merr]+1, | 2.2%, 350.15
(M-, 8. 6%8(%739 321.20 (0.4), 308.15 (0.2), 294.20 (18.3),pfbeok14a3s- 6) -
(

237.10 %51, 05 (3.0), WD 97/ 23466

PCT/ SE96/ 01635 2 23

194.10 (10.0), 178.05 (4.1), 165.10 (13. 8) 131.05 (2.9), 113.10 (43.8):
[err]H (400 Hz, CDCl 3) (isomer at R[err] = 11.87 min) 0.92 (d, J=6.4
Hz, 3H), 1.20 (d, J=6.4 Hz, 3H), 1.92 (dd, J=11.2, 10.8 Hz, 1H), 2.44
(m 1H), 2.69 (dd, J=11.2, 10.8 Hz, IS¢hemed#$3 (m 2H), 2.90 (m 1H,
3.78 (s 3H) 556(5 lH), 661(5 1H) . 680(d J=8.0 Hz, 1H), 7.00 (d,
5 J=8. 74 IAR®*/S*1-0-((2S*, Alkxy methyl=1-pipers 2=0 Hz, 1H), 7.56
( =8. 1209mn)096(d J=6.4 Hz, 3H),
1. (d, ONONNFANISONC los, Le¥E J=11.2, 10.8 Hz, 1H), 2.40 (m

1H), 2.65 (m lH) 2 90 (m 3H) 3 80 (s, 3H), 5. 47 (s, 1H),- - 6.63 (s,
1H), 6.84 (m , .21 (m 2H), 7.24 (m 2H), 7.46 (d, J=8.0 Hz, 1H), 7.51
(d, J=8. ( )' Cl salt: mp. 115-125[err]C (Ether);

vierr] (KBr)
C22H26N[ er r] C2.T. 7CHC MeQ. 20
63.60; H, 6.80; N,

(Lerr])-3- (([grel R/ S7)- [err Sl
ben anyl )R-t 8 QE .
these Exa nisriep8oidd by fol I oW ng the synt hesi s procedure as 20

descri bed for Exarrpl ed. qum!’ but s@Bstituti ng conpound 3 fygr conpound
13. . carboxalde vd’e 18

V- Anal .

Cal cd for

trans-2,5-
dimethylpiperazine
yipip -

20 " R = cyclopropyimethy!: g‘;



The first isonmer, conpound 14: GC-M5 (Rt = 13.03 mn) 390.20 ( M,

1:5% , 349. ™0 9723466 (0. 4), 320.10 (0.3), 292.10 (1.7), 264. 10PCI/SEpG/0183Y. 10
(25.1), 221.05 (1.4), 194.10 (5.2), 165. 10 (5.5), 153.15 (100), 126.15
(4.8), 98.05 (8.7), 84.10 (17.8); [err]H (490 MHz, CDCl[err]) 25 0.97 (d,
J=6.4 Hz, 3H), 1.21 (d, J=6.4 Hz, 3H), 2.12 (m 2H), 2.35 (m 1H), 2.65 (m

1H), 2.75 (dd, J=11.6,2.4 Hz, 1H), 2.81 (m 3H), 3.42 (dd, J=13.86,5.2
Hz, 1H), 3.78 (s, 3H), 5.14 (m 2H), 5.51 (s, 1H), 5.85 (m 1H). 6.61
(s, «H), 6.81 (dd, J=8.0,2.4 Hz, 1H), 7.01 (d, J=8.0 Hz, 1H), 7.11
(s; 1H), 7.24 (m 3H), 7.44 (d, J=8.0 Hz, 1H), 7.54 (d, J=8.0 Hz,

IH); [err]C I8 (100 MHz, CDC13)

17.2,17.5,53,1, %e ! 6. Q.. 50.. 06. 8, WO 97/ 23466

PCT/ SE96/ 016 A T 24

111.3, 112.1, 114.2,117.8, 120.6, 120.7, 122.6, 123.8, 128.1, 129.0, 134.8,
141.4,154. 9, 155. 2, 159. 6. Its HC salt mp. 122-128C (Ether);
vlierr] (K8r) Acmjxture of 8466hylqainalinel (G572 g, 48 mBwil)candiselentum oxide (4.44 g, 40.0
Cerr]Herr]Nerr]Jerr].2dd . 0.25H.err] O  C . 64.17; H 7.00; N 5.99.
Found: C, 64mmol)was heaed t0g20°C for I%Mmcoohns dowrthe Jesidieovasdissolved in #thyling

15: GC-MB . i ' : : 1292.10
(2.2), 264. (152'%'5%)“ gL ign'? é’gé.a?%q%ﬁ&d‘(s‘w%l‘?gﬁ“ﬁgi4' i ﬁ%‘%"%?“ff‘,’ ?‘é%'."fgs "7, 10
o0l 3y 100 Fyapdiatkn df Solknts oo d o e e ool SO e a0 1)

. , =6.4 Hz, 3H), L. ,J=6.4 Hz, 3H), 2.12 (m 2H),
2 T e e T engiha e, 1), 2,82 (m SH.
. , = . 0, 0. , , . S, , . m , . (S,
1H), 5.83°(m 1H), 6.64 (s, 1H), 6.86(m 3H), 7.20 (m 3H), 7.44 (d, J=8.0

GC-MS (R, = 5.29 min) 157.15 (M*, 100%), 156.15 (92.2), 128.15 (62.9), 101.15 (16.0);
5y (400 MHz, CDc’{g) 7.53 (m, 1H), 8.21 (m, 2H), 8.33 (m. 2H), 9.06 (m, 1H), 10.21 (s,
1H); 8c.13 (100 MHz, CDCla) 122.1, 126.6, 127.6, 130.7, 133.5, 134.2, 137.3, 150.8,
153.0, 191.3. | | B

15
The compounds according to Examples 12-17 were synthesized as shown in Scheme 4
above.

I1. Preparation of 3-methoxy-a-(6-quinglinyl)benzyl alcohg!. (compound 18)

20 - . .
The compound 18 was prepared by following thé synthe#is proceduﬁc as described for
compound 1, but substituting l-naphtaldéhyde for 6-quinolinecarboxaldehyde.

GC-MS (R¢ = 11.13 min) 265.10 (M+, 49.0%), 248.05 (2.3), 204.05 (9.7), 156.05 (37.6),

25 135.00 (100), 109.00 (43.5); 5 (400 MHz, CDCl3) 3.73 (s, 3H), 5.94 (s, 1H), 6.78 (d,
J=8.4 Hz, 1H), 6.95 (m, 2H), 7.22 (m, 1H), 7.31 (m, 1H), 7.61 (d, J=8.4 Hz, 1H), 7.83 (s,
1H), 7.95 (d, J=8.4 Hz, 1H), 8.07 (d, J=8.0 Hz, 1H), 8.73 (m, 1H); 8c.13 (100 MHz,
CDCly) 55.2, 75.7, 112.3, 113.1, 119.1, 121.2, 124.6, 128.5, 129.4, 129.6, 136.3, 142.1,
145.2, 147.6, 150.1, 159.8.



Hz, 7.50 (d, J=8.0 Hz, 1H). 15 Its HO salt: mp. 97-104[err]C
(Ether) % rr (KBr) cn[err] 3438, 1601 (s), 1260; Anal.Cal cd. for :

C25H er YR .2HO . 0.50H20: C, 63.56; H, 7.04; N, 5. FET/SEIERIE3SC,
63.70; H, 6.68; N 5. 83. 20 Exanple 10 and 11 Preparatlon of
()-3-((arR*/S*)-a-((2S*. 5R*) - 4- Cycl opr op28 net hyl - 2, 5-di net hyl -

pi per azi nyl ) - 2- benzof uranyl ) ani sol e(conpounds 16 & 17) The conpounds
of these Exanples were prepared by follow ng the synthe5|s procedure as 25
descri bed Exanples 2 and 3, Iodide and
subst i t utilhotreparation.ef3-methoxv-a-(6-guinolinylienzy el ~
conmpound 16: GC- M5 (Rt = 14.87 n1n) 405. 25 (h{err]+1 2 3@@ 404 25
(M, 8.2), 362.20 (0.5), 349.15 (0.4), 320.20 (0.8), 292.20 (4.1), 291.10
(3.4), 20Phel QorkfodiP19 hvas Bitfartd weaum)gmsmasss Brboedbed/as’desériifor 140. 20

(3.9), 124.15 (4.6 WD 97723466

PCT/ SE96/congr@mnd 2, ut subsntuung compound 1 for compound 18. 25

(44.0); [err]H (400 MHz, CDC13) 0.05 (m 2H), 0.46 (m 2H),0.80 (m 1H),

092(’d J=6.0 Hz, 3H),1.21 (d. J=6.0 Hz, 3H), 2.01 (dd, J=12.8,7.2
Hz, 7 1.

AT (m qﬁhd@gﬁﬁg&&?%(mmwcné@%wgaam §9§(§31ﬁﬁs sli*)HZ

I H), 75(n(sgu)33mo(sﬁg(s 1H), 6.58 (s, 1H), 6.79 (dd, J=8.0, 2.4 Hz,

1H), =8.0 Hz, IH), 7.09 (s; 1H), 7.20 (m 3H), 7.41 (d,

J=8.0 Hz, 1H), 51 (m 1H); [err] C 13 (100 Mz, CDO 3)

3.2,4.7,154,15.121711353.1,54;5,55.2,56.0;58.3; 59..2, 60. 8,

dimethvlpiperazine (cg ds 20

The compounds of these Examples were prepared by fdilowing the synthesis procedure as
described for compound 3, but substituting compound 2 for compound 19. '

15
GC-MS (R, = 14.91 min) 361.20 (M*, 0.8%), 332.15 (0.3), 306.15 (0.6), 302.15 (14.4),
277.15 (52.5), 248.05 (100), 233.00 (10.6), 204.05 (17.1), 176.05 (2.7), 151.05 (1.4),
142.10 (1.8), 113.10 (19.9).

2  The first isomer, compound 20: 5y (400 MHz, CDCl3) 1.06 (d, J=6.4 Hz, 3H), 1.24 (d,
J=6.4 Hz, 3H), 1.84 (dd, J=11.6, 9.2 Hz, 1H), 2.60 (m, 2H), 2.77 (m, 2H), 3.06 (m, 2H),
3.80 (s, 3H), 5.44 (s, 1H), 6.77 (s, 1H); 6.83 (d, J=8.0 Hz, 1H), 6.88 (dd, J=8.0, 2.4 Hz,
1ED, 7.31 (m, 1H), 737 (m, 1H), 7.82 s, 11, 7.84 (m, 1D, 803 (4, J=8.8 Hz, IFD), 8.09
(d, J=8.8 Hz, 1H), 8.87 (m, 1H).

25




106. 8, 111. 3, 112. 0, 114. 2, 120. 6, 120. 7, 122. 6, 123. 7, 128. 0, 129. 0, 141. 4, 154, 8, 155

.2, 19D YIN34660 |ts HO salt: mp. 162-164C (Ether): [Péfl‘!ﬁ] ESSRI3S ¢
3414, 1599, 1255; Anal . Cal cd. f or [ err] H32N2Q2. 2HA . 0. 5H2O. C, 64. 19;
H 7.25; N, 5.76. Found: C, 64.43; H, 7.3029N, 5.78. The second

I somer, conpound 17: GC-M5 (Rt = 15.17 mn) 405.25 (Merr]+1, 2.2%, 15
404.25 (M, 8.9), 362.10 (0.6), 349.15 (0.4), 320.10 (0.8), 292.10 (5.0),
291.10 (3.9)

(100) , 140. 1@‘{'@@}"@? %ilétzlig%;f?‘nggmé% (3%29 o '1]"2?“) &%M%%Q%@) 3)
0-05 (" 2y o tlts R, 953 . 28, 3% 0,343 m. 30T 2 e 380

(m 1H), 2.623¢ dd1HJ©.38 rsf‘Nﬂ HE.70-8H)5 (m; @ra4 lH 83 (dd, J=11.2,2.8
Hz, |H), @23% ? 5 MWS 9‘13) (ihh') )2 5.43 (s, 1H),
6.64 (s, lH) 687(m 3H) 721(m 3H) 745(dd J7612Hz,. 1H),
7.50 (m 1H); [err C- 13 (100 MHz, CDCI3) 3.3,4.6,7.4, 17.0,17.6,

52. 6, 55. 2, 5% $58. 3, 60. 3, 61. 6, 105. 7,111, 3, 112. 5, 115. 9, 120. 5,

122.1, 112.5, 123 ; ) 4 25 |

salt: mp. ; Sime N T ST T T
Anal . Cal cd. f@%ﬂgﬂwo 5H[err]O C 64.19; H 7.25 N,
5.76. Found .38, H /.14, N 5. 73. WO 97/ 23466

'PCT/ SE96/ 01635 o + 26

The compound of this Examnple was prepared by following the synthesis procedure as

10 described for Examples 2 and 3, but substituting compound 3 for compound 20.

GC-MS (R, =17.22 Itrr'lin) 401.25 (M*, 0.3%), 360.20 (0.3). 331.10 (0.2), 303.20 (1.7),

276.10 (4.5), 248.10 (17.2), 233.10 (4.5), 204.10 (8.0), 176.10 (1.3), 153.20 (100), 126.20
(5.4); 83 (400 MHz, CDCl3) 1.0 (d. J=6.4 Hz, 3H), 1.21 (d, J=6.4 Hz, 3H), 1.99 (m, 1H),.

1= 2.20 (m, 1H), 2.56 (m, 1H), 2.66 (m. 1H), 2.71 (m, 1H), 2.85 (m, 1H), 2.90 (m, 1H), 3.37
(dd, J=13.2, 4.0 Hz, 1H), 3.78 (s, 3H), 5.17 (m, 2H), 5.35 (s, 1H), 5.87 (m, 1H). 6.82 (m,
3H), 7.26 (t, J=7.6 Hz, 1H), 7.36 (m, 1H), 7.81 (s, 1H), 7.88 (d, J=8.8 Hz, 1H), 8.03 (d,
J=8.8 Hz, 1H), 8.09 (d, J=7.6 Hz, 1H), 8.87 (m, 1H); dc.13 (100 MHz, CDCl3) 15.7, 16.4,
520, 53.7, 55.2, 55.5, 56.8, 58.9, 65.9, 112.1, 116.3, 117.8, 120.9, 122.5, 126.5, 127.9,

2 128.9, 129.0, 130.2, 134.8, 136.0, 139.2, 141.1, 147.6, 150.0, 159.5.

Its HCI salt: m.p. 128-140°C (Ether); Vmax (KBr) cm™® 3376, 1596, 1263; Anal.Calcd for
© C26H31N30.2.30HCL. 0.1H20: C, 64.10; H, 6.93; N, 8.62. Found: C, 64.08; H, 6.92; N,
8.35. |



Schene 4

([err]) |R</S*)-[err]-((2S", 5R*).4- Al kyl - 2, 5- di et p¢rsky I
- 6- qﬁgﬁbﬁ{‘/‘l{i)am sole (22,23,24 & 25). ,y » %fé‘f’?ﬂ e )
V\D 97/ 23466

PCT/ SE96/ 01635 30

s The compound of this Example was prepared by following the synthesis procedure as
descnbed for Examples 2 and 3, but substituting compound 3 for compound 21.

GC-MS (R; = 17.21 min) 401.35 (M*, 0.4%), 360.30 (0.2), 331.20 (0.2), 303.20 (1.6),
276.10 (4.8), 248.10 (17.3), 233.10 (4.4), 204.10 (8.1), 176.10 (1.3), 153.20 (100), 126.20

10 (5.6); 8 (400 MHz, CDCl3) 1.01 (d, J=6.0 Hz. 3H), 1.21 (d, J=6.0 Hz, 3H), 1.95 (m, 1H),
2.16 (m, 1H), 2.56 (m,j+H), 2.66 (m, 1H), 2.74 (m, 1H), 2.80 (m, 1H), 2.87 (m, 1H), 3.30
(dd, J=13.6, 5.6 Hz, 1H), 3.77 (s, 3H), 5.13 (m. 2H), 5.34 (s, 1H), 5.82 (m, 1H), 6.77 (dd,

'J=8.0, 2.4 Hz, 1H), 6.99 (d, }=7.6 Hz, 1H), 7.11 (s. IH), 7.21 (d, J=8.0 Hz, 1H), 7.38 (dd,

J=8.4,4.0 Hz, 1H), 7.59 (d, J=8.4 Hz, 1H), 7.66 (s, 1H), 8.03 (d, J=8.8 Hz, 1H), 8.11 (d,

15 J=8.4 Hz, 1H), 8.88 (m, 1H); 8c.13 (100 MHz. CDCl3) 153, 16.2, 51.9, 53.4;55.2, 55. 3,
56.8, 58.5, 66.1, 111.8, 114.0, 117.6, 120.6. 121.1. 127.9, 128.3, 128.9, 129.1, 131.4,
134.9, 136.0, 137.1, 144.1, 147.7, 150.2, 159.6.

Its HCI salt: m.p. 177-182°C (Ether); Vax (KBr) cm™ 3405, 1597, 1260; Anal.Caled.for
20 CyeH31N30.2.80HCI: C,.62.0'1; H, 6.76; N, 8.34. Found: C, 61.98; H, 6.77; N, 8.03.

> Ld [ 3 ) -
i i Nani

The compounds of these Examples were prepared by following the synthesis procedure as
described for Examples 2 and 3, but substituting allylbromide for cyclopropylmethylioidide..

The first isomer, compound 24: GC-MS (R; = 20.77 min) 415.25 (M*, 3.8%), 344.15
30 (2.4),302.10 (9.5), 276.10 (58.8), 248.15 (79.1), 233.10 (17.2), 204.10 (29.4), 176.10



L Prepar ati on of 6-CQuinolinecarboxal dehyde 5 Anmixture of
6- et hyl quVRUI'2A¢66( 5. 72 g, 40.0 mmol) and sel eni um oxi de (4. BT/SEISHY635
mol ) was heated to 220C for | h. After cooling down the residue was

di ssol ved in ethyl acetate (100 nlL). 3he organic solution was washed
with brine, dried over MySOHA. Evaporati on of sol vents provi ded a
solid, which was recrystali zed from et her-hexane (1 mxture to

M ny 157 15 (i TRbBSS OO OIS (201 1 5 hey M%Mrﬁ?mﬁ (@i 28, 22
[err] To(ggo((g’g?(m%ﬁgg( Pﬁ%@g&tﬁ%ﬁmﬁb@% d8b§4&i}‘,§ég)169§@$ ém

130 7. 133. 93=11¥ 83 Hl3171-l)32 1145@‘181-132 6.4 B2 1), 252Y(dd, 3=10.3, 5.6 Hz, 1) 12,38 (m,
conpounds according to Exanpl es - were synthesized as shown in e 4
above. 2H), 2. 66F(|ddpkﬁlat6 (2:8 Ht, H-I)qﬁt‘ﬂc(ny 1H)( 8.00 (dd\Jk=il h.;ll 3.2 \1H)23.28 (s)|
(compound 1 %"D@ qund repared b ol | ow t he

synt hesi § pr éége(sakﬂbés'@r(sb )16€§4(m, ZH),S Jﬁa-olﬁz»ﬂﬁ) Eaﬁégd'tjﬁgi“nﬁ-o

e e s Y oo BES LB o

135. 00 (100)1H)%9586Q@d(19=% @)ZOHQ IHHWIWH@@C@)BM 43(7% (l|6_52 610, 55(194
m

(s, 1H), 6.78
1H), 7.61 (53.855.2 556, 5315;5977 636( £12.0, 116.3,HR0.97 1256, 126.51 1879, 128. 8,114;90

8.07 (d, =8 1as 305 {410 Mar aolsisd g 13 (100 Mz,

10
Its HCl salt: m.p. 127 157°C (Ether); Vmax (KBr) cm’ 3402 1596, 1262; Anal.Calcd.for

Ca7H33N30.3HCL 075H20 C,60.23; H, 7.02; N, 7.80. Found: C, 60.49; H, 7.00; N,
7.73. /

15 The second isomer, compound 25: GC-MS (R, = 20.73 min) 415.25 (M+, 3.2%), 344.05
(2.3), 302.10 (7.7), 276.10 (48.5), 248.15 (69.6), 233.10 (15.7), 204.10 (25.8), 176.10
(3.7), 167.15 (100), 138.15 (12.2), 112.15 (46.8); 8y (400 MHz, CDCl3) 0.17 (m, 2H),
0.56 (m, 2H), 0.97 (m, 1H), 1.11 (brs, 3H), 1.27 (brs, 3H), 2.24 (m, 1H), 2.38 (m, 1H),
2.51 (m, 1H), 2.61 (m, 1H), 2.87 (m, 3H), 3.13 (m, 1H), 3.77 (s, 3H), 5.34 (s, 1H), 6.78 (d,

20 J=8.0 Hz, 1H), 6.98 (d, J=8.0 Hz, 1H), 7.08 (s, 1H), 7.22 (1, J=8.0 Hz, 1H), 7.39 (dd,
J=8.4, 4.4 Hz, 1H), 7.60 (d, J=8.4 Hz, 1H), 7.73 (s, 1H), 8.04 (d, J=8.8 Hz, 1H), 8.16 (d,

=8.4 Hz, 1H), 8.89 (d, J=4.0 Hz, 1H); 8c.13 (100 MHz, CDCl3) 4.07, 4.37, 6.9, 14.8,
15.1, 51.4, 55.2, 56.2, 58.2, 60.3, 66.4, 111.8, 114.2, 120.6, 121.2, 128.0, 128.1, 129.2,
131.0, 136.0, 137.0, 143.8, 147.7, 150.3, 159.6.

Its HCI salt: m.p. 92-105°C (Ether); vimax (KBr) em™! 3345, 1596, 1259.



CDC13) 55.2, 75.7, 112.3, 113.1, 119.1, 121.2, 124.6, 128.5, 129.4, 129.6,

136.3, 1 ©145.2, 147.6, 150.1, 159.8. V-5
pet) skos éy?"“ | Beggdiils
[11. Preparation of 3-nethoxy-[err]-(6- q%? nol i nyl ) benzvl chloride (conpound
19) The conpound 19 was prepared y foll owng the synthesis
. procedure as described for conmpound 2, but substituting conpound 1 for
conmpound 18. 5 Used directly in the next step: [err]H (400 MHz,
CDG [err]) 3.73 (s, 3H), 5.98 (s, 1H)w2 (m 9H), 8.80 (s, 1H).
Exanpl e 12 and 13_10__ Preparatlon of
() trans-| 3 OIS AN = Ol (25" . )i A A2 y :
di met hyl pi er azi g 20 & 21) The corrpounds of these
Exanpl es vAHBOROEIANISON #owi ng the synthesis procedure as

descri bed for conpound 3' but substituting conpound 2 for conmpound 19. 15
GC-M5 (Rt = 14.91 nin) 36}. 2@{M O. 8% 332.15 (0.3). 306.15 (0.6),

302. 15 (14.4), : 2. 4-quinoline
| carboxaldehyde
. Br OMe _ —

= - SOCI;
OMe -———2-»

% .
trans-2.5-
dimethylpipe_raza'.i OMe
allyl - OMe - 28
bromide
. [ TMG
two isomers:
S 29
30

The compounds according to Examples 18-20 were :Synth'esized as shown in Scheme 5
10 above. | | ' ' | |



277.15 (52.5), 248.05 (100), 233.00 (10.6). 204.05 (17.1), 176.05 (2.7),
151.05 (1.W097/23466 142.10 (1.8), 113.10 (19.9). 20 The fiPCIVSEISONSS
conmpound 20: [err]H.(400 MHz, CDC13) 1.06 (d, J=6.4 Hz, 3H), 1.24 (d,

J=6.4 Hz, 3H), 1.84 (dd, J=11.6, 9.2 Hz, I4§, 2.60 (m 2H), 2.77 (m 2H),

3.06 (m 2H), 3.80 (s, 3H), 5.44 (s, 1H), 6.77 (s, 1H), 6.83 (d,

J=8.0 Hz, 1H), '6.88 (dd, J=8.0, 2.4 Hz, 1H), 7.31 (m 1H), 7.37 (m
1H), 7.82 (s, 1H), 7.84 (m 1H), 8.03 (d, J=8.8 Hz, 1H), 8.09 (d,
J=8:8 Hz, 1H), 8.87 (m 1H). 25 WD 97/ 23466

PCT/ SE96/ 01635 29

Conmpound 21%ea mixture of two isoners, -25% conpound 20): [err]H (400 MHz,
. . m__2H [Pl

CDCl 3) 1.9 U 3.13
(m 2H), 3.7 Frseauation ol (4 guinolinlipenzsl 4icoh) $)0-8.15
(m 9H), 8.84 (m 1H). 5 Exanple 14 Preparation of

([err])-3((aR*/S*)-[err]-((28*,5R*)-4-AIIyI-2,'5-di-rr.et_hyI-I.-p|‘ perazinyl) - 6-

qui nol i nyl ) &texninepaundRowasiprepared by following theosynthesid procediiresasidescrited fors
prepared by foll ow nﬁft he synt hesi s ‘procedure as 10 _ described for Exanples

2 and 3, butcospeynd i (hutsebstitting raaphtaldehyds fortrAuinplinecarboxaldehyde..

GC-MS (R, = 10.81 min) 266.10 M*+1, 11.8%), 265.10 (M*, 61.0), 248.05 (6.1), 232.00
(6.2), 216.05 (4.7), 204.00 (10.5), 191.05 (2.0), 176.00 (3.8), 156.00 (13.9), 135.10 (100),
10 129.10 (86.6), 109.10 (68.2), 102.10 (25.5); &y (400 MHz, CDCl3) 3.67 (s, 3H), 5.30 (brs,
1H), 6.41 (s, 1H), 6.7’6 (d, J3=7.2 Hz, 1H), 6.90 (m, 2H), 7.18 (t, J=7.6 Hz, 1H), 7.38 (m,
tH), 7.56 (t, J=7.6 Hz, 1H), 7.62 (m, 1H), 7.92 (d, J=8.4 Hz, 1H), 8.00 (d, J=8.4 Hz, 1H),
8.64 (dd, J=4.4, 1.2 Hz, 1H); 8¢.13 (100 MHz, CDCl3) 55.1, 72.1, 113.0, 113.2, 118.5,
119.5, 123.9. 125.7, 126.5, 129.0, 129.5, 129.7, 143.8, 147.8, 149.1, 149.9, 159.7. -

15



GC-MB (Rt = 17.22 min) 401.25 (M 0.3%, 360.20 (0.3), 331.10 (0.2), 303.20
1.7), 10 (4.5), 248.10 (17.2). 233.10 (4.5), 204,10 o
(176.)10 (‘Yoé'ﬁ"’zg@s 20((102)) 126. 20( )(5 4y [eEr] H)(400 5‘6(93635[ err]). -

1.0 (d. J=6.4 Hz, 3H), 1.21 (d, J=6.4 Hz,, 3H). 1.99 (m IH, - 2520 (m
1H), 2.56 (m 1H), 2.66 (m 1H, 2.71 (m?3 2.85 (m 1H), 2.90 (m IH),
3.37 (dd, J=13.2, 4.0 Hz, 1H), 3.78 (s, 3H), 5.17 (m 2H), 5.35 (s,

1H), 5.87 (m 1H. 6.82 (m 31, 7.26 (1, J=7.6 e, 1), 7,36 (m 1K),
7.81 (s, 1H), 7.88 (d, J=8.8 Hz, 1H). 8. 03 (d, J=8.8 Hz. IH), 8 09 (d,

J=7.6 Hz, 1H), 8. 87 (m lH) [er r] C— 13 ( 100 |VHZ CDC13) 15.7, 16 4

52.0, 53. n; Pregarationof 1 ROXY-O ANONE 7l Ghloride (dofipound)?
122.5,126.5, 127. 9 20 128 9, 129.0, 130 2 134 8, 136.0, 139. 2 141 1,
147.6. 150.0, 159.5. " Its AO salt: mp. 128-140[err]C (Ether);

E{iﬁH HE Sﬂfﬁﬁ'@ﬁé%‘*’% Eéwﬂnggl %’@%"W’W%‘E“E&W@‘ 64. 08:

H 6.92; Bbmpound 2, bife 9 %b:
o2 016goun subsbituting compo\ﬁ@d ?é&ﬁﬁound 26.

Exanple 15 Preparatlon of

o e i AT OV B3R

repar ed r C
II%xalrorpl es + but Su 2§y?‘ut| ngmogn%%ﬁ%wd(@@g%”cg ou dﬁgﬁ?gdfg)’ GC- Vb
(Rt = 17. nsrmrcs 9%%63&) aws), 510 (5.2523805((2.13) 1086 13D){ 0210 %130@ 20

(1.6), 276.10 (4.8), 248.10 (17.3). 233.10 (4.4), 204.10 ( 1) 176. 10
(1.3)10153.20 (100), 126, 20

30.

15 The compound of this Example was prepared by following the synthesis proce&ure as

described for compound 3. but substituting compound 2 for compound 27.

GC-MS (R; = 13.96 min) 362.20 M*+1, 1.4%), 361.20 (M*, 6.6), 306.10 (2.0), 302.15
(18.3), 277.15 (59.6), 248.15 (100), 233.10 (15.8), 204.10 (20.9), 176.10 (3.8), 151.00
20 (1.8), 143.15 (1.4), 113.15 (15.8); dy (400 MHz, CDCl3) 0.92 (d, J=6.4 Hz, 3H), 1.12 (d,
=6.4 Hz, 3H), 1.82 (dd, J=11.6, 10.0 Hz, 1H), 2.52 (brs, 1H), 2.62 (dd, J=11.6, 2.8 Hz,
1H), 2.72 (m, 1H), 2.77 (m, 1H), 2.88 (m, 1H), 2.98 (dd, J=11.6, 2.0 Hz, 1H), 3.72 (s,
3H), 5.86 (s, 1H), 6.69 (s, 1H), 6.72 (d, J=8;0, 1H), 6.78 (dd, J=8.0, 2.4 Hz, 1H), 7.20 (¢,
J=8.0 Hz, 1H), 7.37 (t, J=8.0 Hz, 1H), 7.60 (t, J=8.0 Hz, 1H), 7.65 (d, J=4.4 Hz, 1H), 7.99
s (d, J=8.8 Hz, 1H), 8.09 (d, }=8.0 Hz, 1H), 8.89 (d, J=4.4 Hz, 1H).



10 (5.6); 8H (400 MHz, CDCl[err]) 1.01 (d, J=6.0 Hz. 3H), 1.21 (d, J=6.0
Hz, 3H), 1WOPT23$66 H) 2.16 (m |H), 2.56 (mH), 2.66 RGA/SEIGN1633 74
(m 1H), 2.80 (m IH, 2.87 (m IH), 3.30 (dd, J=13.6,5.6 Hz, 1H), -
3.77 (s, 3H), 5.13 (m 2H), 5.34 (s, 1H, 3¥.82 (m 1H), 6.77 (dd,

J=8.0, 2.4 Hz, 1H), 6.99 (d, J=7.6 Hz, |H), 7.11 (s. 1H), 7.21 (d, 1=8.0

Hz, 1H), 7.38 (dd, J=8.4,4.0 Hz, |IH), 7.59 (d, J=8.4 Hz, 1H). 7.66 (s,
1H), 8.03 (d, J=8.8 Hz, 1H), 8.11 (d, 15 J=8.4 Hz, 1H), 8.88 (m I|H);
[err] C-13 (100 MHz, CDO 3) 15.3,16.2, 51.9, 53.4,55.2 55.3, 56. 8,
58.5, 66. 1,%@%@ 117.6, 120.6. 121.1. 127.9, 128.3, 128.9, 129.1,
131. 4, . 9, -0, 137.1, 144 1, 147 7 150. 2, 159.6. . Its HA
salt: mp. Prépasa ¥8* SR SH¢ Sipe 4

Anal . Cal cd.

C, 61.98; ! ‘ isoles y Preparatlon of
()-3- (([err]R*/S*) [err]((ZS*SR*) 4- Cyclopropyl nmet hyl - 2, 5-di net hyl -1 -

pi perazi iyl ) - 6- qui nol i nyl ) ani sol e (conpounds 24 & 25) 25 The conpounds

Gescr bed 1 AT EAPUEAE o RARTImpls Wiry BHpRRM I To PR TR rieipfieicduitis

cycl opr opy ndedeyibed fsti Examples 2 and 3, Bue sﬁbshatnngmrﬂpbunctslfmuﬁb&ﬁd 28C- VB
(Rlerr] = 20.77 nin) 415.25 (M, 3.8%, 344.15 30 (2.4), 302.10 (9.5),
276.10 (58.8), 248.15 (79.1), 233.10 (17.2), 204.10 (29.4), 176.10

WO 97/ 23466 . . O - . . At
PCT/ SE96/ 01 gﬁrst isomer, compound 29: GC-MS (R; = 15.97 min) 401.15 (M™, 0. 8%)3160 .20
E 4. 2)H) 164 - 1%0. 99@@311153@ 31)51736‘1521547%12"481(55 L_lg;:*!)oili 05 (d 5, %QQOEB 4&@5@10@)(202)( q
J=6.4 Hz, 3HP3. 2@ (W)( dlzﬁ 10 . 3), 98:10](12 8) (490 Mﬂi) Cmg)!lﬂ PGM Jx618H2, 3W), 4
Hz, 1H), 2.32 (dd, |=10 ﬁ I—?
1.14' (d, j=6.0 Hz, 3H), 201 (m, iH), 2. 16 (t, J-—lOO Hz, 1H), 2.47 (m, 1H), 2.59 (d,
=11.2 Hz, 1H), 2.86 (m, 2H), 2.95 (t, J=6.0 Hz. 1H), 3.36 (dd, J=13.6, 4.4 Hz, 1H), 3.72
(s, 3H), 5.15 (m, 2H), 5.77 (s, 1H), 5.85 (m, 1H), 6.74 (m, 3H), 7.17 (&. J=7.6 Hz, 1H), .
15 7.38(t, J=8.0 Hz, 1H), 7.60 (dd, J=7.2, 0.8 Hz,'lH), 7.73 (d, J=4.4 Hz. 1H), 8.00 (d, J=8.4
Hz, 1H), 8.08 (d, J=8.8 Hz, 1H), 8.90 (d. J=3.6 Hz, 1H); 8c.13 (100 MHz, CDCl3) 15.9,
16.6, 53.8, 55.1, 55.5,56.7,59.4,63.2. 1120, 115.7, 117.7, 120.6, 121.9. 124.4, 126.0,

126.8, 128.6, 129.3, 130.1, 134.8, 140.3, 148.5, 148.6, 150.2, 159.5.

20 Its HCI salt: m.p. 158-166°C (AcOEt-Ether); Vomax (KBr) cm™ 3400, 1596, 1263;
Anal.Calcd for CogHz N30 .3.0HCL0.9H,0: C, 59.24; H, 6.85; N, 7.97. Found: C, 59.31;
H, 6.94; N, 7.80.

The second isomer, compound 30: GC-MS (R, = 16.19 min) 401.25 M+, 0.5%), 386.20

25 (0.2), 360.20 (0.7), 331.10 (0.3), 303.15 (3.3), 276.15 (4.7), 248.15 (13.7), 233.10 (5.8),
217.05 (4.9), 204.10 (9.8), 176.10 (1.8), 153.20 (100), 126.20 (5.2), 98.10 (13.9); 51 (400
MHz, CDCla); 8¢.13 (100 MHz, CDCl3).

Its HC salt: m.p. 155-165°C (AcOEt-Ether).
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2H), 2.66 (dd, J=11.6,2.8 Hz, 1H), 2.73 (m 1H), 3.07 (dd' J=1.2,3.2 H,
1H), 3.7 3H), 5.39 (s, 1H), 6.79 (s, 1H), 6.84 (m 26 (t,
J=8.0 ktﬁ”éﬁ?“*§°35 (dd, J=8.4,4.0 Hz, 1H), 7.83 (s, PE?FE%WWEES(d
J=8.8 Hz, 1H), 8.03 (d, J=9.2 Hz, 1H), 8.09 (d, J=8.0 Hz, 1H), 8.86
(dd, J=4.0,2.0 Hz, 1H); [err]C. 13 (100 M36, CDC13)
3.4.4.4,7.6,16.2,16.9,52. 1, 53.8, 55.2, 55.6,58.5,59.7,65.6, 112.0,
116.3, 120.9, 122.6, 126.5, 127.9, 128.8, 129.0, 130.2, 136.0, 139.1,
14121, 147.6, 149.9, 159.4. 10 Its HO salt: mp. 127-157C (Ether);
vierr] (KBr) cm 3402, 1596, 1262; Anal.Calcd.for C27H33N30. 3HCA .

0.75H2C C, 60.23; H 7.02; N, 7.80. m&: 60.49; H, 7.00; N,

7.73. 15 The second igoner, conpo oy &g M5 (Rt = 20.73 min) 415.25
(M+, 3.2%, 344. 05&:}0 2.3),302.10 (7.7),2f(6.10 (48.5),248.15
7) '

(69.6),233.10 (15 3.7),167.15 (100), 138. 15
(12.2),112.15 (46 [err] 17 (m 2H), 0.56 (m
2H), 0.97 (m 1H), 1. 11 (br , 2.77 ("™ 1H), 2.38 (m
1H., ~° 2.51 (m 1H), 2.61 (m 1H), FD 3.13 (m 1H), 3.77 (s,
3H), 5.34 (s, 1H), 6.7@ (d, 20 J=8. 98 (d J=8.0 Hz, 1H), 7.08
(s, IH, 7.22 (t 8. , ,ﬂ. . 1H), 7.60 (d,
J=8.4 Hz, 1H), 7.73 ! =81 4
Hz, 1H), 8.89 (d;
14. 8, 15. 1,
51. 4, 55. 2, 56. 2, 58. 2, 60. 3, 66,4 4,8H1.8, 114. 2, 120. 6, 121. 2, 128. 0, 148. 1, .2,
131.0, 136.0, 137.0, 143.8,3Y47.7, 150.3, 159.6. 25 1t Hd salt: mp.
92-105C (Ether); v[err] (KBr) cm 3345 1596, 1259. mo 97/23466

PCT/ SE96/ 01635

piperazine :/\N

32
o ; ':mylbmmue —\
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The compounds according to Examples 21-22 were synthesized as shown in Scheme 6
above.

10

15 4-Formyl-N,N-diethylbenzamide (2.088 g, 10.1 mmol) was dissolved in 45 ml of anhydrous
THF. The solution was cooled down to -78 °C, followed by a dropwise addition of 10.1 ml



()-3-((aR*/ S*)-[err]-((2S*, 5R*)-4- Al kyl - 2, 5- di met hy- 1- pi per azi

nyl)-4-
qui nol i nylweniresies (29 & 30) [err] PCTAE 6163/~
Me ' The conpounds according to Exanples 18-20 were

synt hesi zed as shown in Schene 5 10 abov37

Coa (10.1 mmol) of a 1.0 M solution of 4-Chloro-phenylmagnesium bromide in ether. The
. mixture was warmed up to room temperature within 3 hours. Then 50 ml of a saturated
NH4Cl-solution was added and tﬁe mixwre was extracted with ethyl acetate (3x30 ml). The
combined organic layers were washed with water (2 x 30 ml) and brine (1 x 30 ml), dried
s (NaSOy), filtered and the solvent was removed in vacuo. The residue was
chromatographed on silica gel eluting with methanol:dichloromethane (1:125 - 3:125) to

yiled the title compound as a colorless oil.

10 Viax (KBr)fem™ 3329, 2077, 1595, 1461, 1289, 1094, 1051, 830; 8y (400 MHz, CDCl3)
1.09 (3H, br s), 1.2L(3H, br s), 3.22 (2H, br s), 3.33 (1H, d, J 3), 3.50 (2H, br s), 5.74
(1H, d, J 3), 7.22-7.34 (m, 8H);

II. Preparation of () 4-((a-Chloro)-4-chlorobenzvl }-N.N-diethylbenzamide
15 {compound 32)

The éompound 32 was prepared by following the synthesis procedure as described for

compound 2, but substituting compound 1 for compound 31.

20  Used for the next step without further purification.

Example 21

ration o 4-((a-(1-Piperazin hlorobenzyl)-N.N-diethylbenzami

und

The compound of this Example was prepared by following the synthesis procedure as
described for compound 3, but substituting compound 2 for compound 32.



WD 97/ 23466
PCT/ SE9

Prepa g ’3%“& 3-met hoxy-[err]-(4-quinolinyl)benzyl al c%%’? @gﬁ?ound

26) 5 The compound 26 was prepared by,follow ng the synthesis procedure

as described for conmpound 1, but susti tuti ng 1-naphtal dehyde for
4- qui nol i necar boxal dehyde. . GC-Ms (Rlerr] = 10.81 mn) 266.10 (M++1,
11.8%, 265.10 (M, 61.0), 248.05 (6.1), 232.00 (6.2), 216.05 (4.7),

204. 00 (10.5), 191.05 (2.0), 176.00 (3.8), 156.00 (13.9), 135,10 (100), 10
129.10 (86.6), 109.10 (68.2), 102.10 (25.5); ferr]H (400 Mz, CDCl[err])
3.67 (s. fih.113-BB°CHEom acetonitrilé)) Vg, AWBRm | B347,294%, 2809, 1615,145¢, 13131)

7 0% 5l o4 o ok ) B il Tl 5, 1
i s M A A AT

147. 8, s 148BH..m OCT o 015H,O requires\O 97/ 23466 -
PCT/ SEQGI? 635)1 Chabloet3 20T | 34

C: 67.52 H: 7.37 N: 10.74 Found: C: 67.68 H: 7.37 N: 10.73.

10 diethyl nide « 2HCI (compound
F : |
The compound of this Example was prepared by following the synthesis procedure as

described for Examples 2 and 3, but substituting compound 3 for compound 33.

15 m.p. 147-163°C (from ether), Vmax (l(Br)l(:'rn'l 3418, 2974, 2355, 1626, 1435.'1286. 1092,
945, 812: 8y (400 MHz, CDCl3) 1.06 (3H, br s), 1.19 (3H, br s). 3.0-3.7 (14H, m), 5.4-5.6
(2H, m), 6.0-6.2 (1H, br m), 7.2-7.8 (9H, m); C25sH35N30Cl3 requires:
C: 60.18 H: 6.87 N: 8.42 Found: C: 60.48 H: 6.89 N: 8.31.



. Pr eparation of 3-nethoxy-[err]-(4-quinolinyl)benzyl chlori de (compound

27) wohens@epound 27 was prepared by foll owi ng the symRCT&E6/01635
procedure as described for s conpound 2, but substituting conmpound 1 for
conmpound 26. Used directly |n the ggxt step: GC-M5 (Rt = 10.54 mn)
285.10 (M++2, 11.5%, 283.10 33.10 268 05 (0.2). 248.15 (100),
233.10 (37.0), 217.05 (27.2), 204. 10 (45 5) 178.10 (5.9), 176.10
(11.5), 151.10 (5.7), 139.05 (2.1), 108.60 (11 0), 102.10 (17.4). 10
Exanpl e 18 Preparati on of

() trans-1-(3-nmethoxg[err]-(4-quinolinyl)benzyl)-2,5-dinethyl -

. pi perazi ne (conpoynd: 15 The conpound .gf Yy Exanpgg;was prepared by
foll owi ng the syntN€si des f or conpoude 3. but
substituting c pound 27. B M5 (Rt = 13.96 mn)

6.6), 306.10 (2.0), 302.15 (18.3),
233.10 (15.8), 204.10 (20.9), 176.10 (3.8),
(15.8); [err]H (400 Mz, CDCL3) 0.92

151.00 20 (1. 8),—143. | .
d, J=6.4 Hz, 3H), 5 Nz, 1782 41
(1H), 2.52 (brs,H)J:::}‘ @ @@ e B Ny

362.20 (M++1, 1.4%,
277.15 (59.6), 248.15

: .8 :
2.77 (m 1H), 2.88 (m 1H, 2.P8 (dd, J=1 1.6,2.0
3H), 5.86 (s, 1H), 6.69 (s, 1HpH 6.72 (d, J=8.0, 1FD, 6. 78 (dd cH 8.0, 2.4
Hz, 1H), 7.20 (t, J=8.0 Hgg 1H), 7.37:(t, J=8.0 Hz, 1H), 7.60 (t,
J=8.0 Hz, 1H), 7.65 (d, J=4.4 Hz, 1H), 7.99 25 (d, J=8.8 Hz, 18§, 8.09 (d,
J=8.0 Hz, 1H), 8.89 (d, 4.4 Hz, . WO 97/ 23466 .
PCT/ SE96/ 016336.'32“,‘e -\ __\ 3
—-——> NI TR, N |
tNﬂMane__/ m'i!'lii
Q)
N

The compounds according to Examples 23-24 were synthesized as shown in Scheme 7

above.

G
0w L tion of (1) 4-((c- -2-naphtvimethvl)-N.N-diethvl

mpound

The compound 35 was prepared by following the synthesis procedure as described for
compound 1, but substituting 3-bromoanisole for 2-bromoanisole, and 1-naphtaldehyde for

15 N,N-diethyl-4-carboxybenzamide..



Exanpl e 19 and 20 Preparation of ([err])-3- (([err]R*/S*) [err] ((2S*,

5R*)-4 di met hyl-1 - pi perazi nyl) - 4- qui nol i ny; éﬁ&
(conpoum?@qz&%@:% .The conpounds of these Exanpl esﬂmerey%{)bbépar ed by
foll owi ng the synt heS| s procedure as descri bed for Exanples 2 and 3,

but substituting conmpound 3 for conpound028, The first isoner,
conpound 29: GC-Ms (Rerr] = 15.97 mn) 401.15 (M+, 0.8%, 360.20 10 -
(0.8), 303.15 (3.3), 27615 (5.7), 248.05 (15.3), 217.05 (6.3), 204.10
(1Q.4), 176.00 (2.2), 153.20 (100), 126.10 (5.3), 98.10 (13.8);
[err]H (400 Mz, CDCI3) 0. 96 (d, J=6.0 Hz, 3H), 1.14 (d, J=6.0 Hz,

3 2.01 1 ( 2CDAt3) J=1
21 2,01, Y M 300, 297, it s 0, s af3r oo MDD 00 02

1H), 3.72(3H, brs).(ﬁ22(3ﬂ,,br5),ﬂ56(lﬂﬂ 2’:‘)3)32747(2(!-13brls)-|)3525(285b(’81,61]9)0}l$d7n (m

3H), 7.17 (t. 38 (t, J=8.0 Hz, 1H), 7.60 (dd,
J=7.2,0. 8347, 3&1&}50(7&7@).(796-3:88 @Hm); 1H), 8.00 (d, J=8. 4 Hz, 1H),
808(d J=8.8 Hz, 1H), 8.90 (d. J=3.6 Hz, IH) [err]C 13 (100 MHz. CDd 3)
15.9, 3 16.6, 53.8, 55.1, 55.5, 56 7, 59 : 63 2. 112 0, 115.7, 117.7,
120. 6, 12;9 4.4 . 2ok : henzoidide. 140. 3,
148.5, 14876, .2, ' p.

( AcCEt - Et (wompourid:-36)| (KBr) cn err] 3400 1596, 1263 Anal .Cal cd. for
Cerr]H err] N3O 3. 0HC . 0. 9H20: C, 59.24; M, 6.85; N, 7.97. Found C, 59.31;
H 6.94; N, 7.80. The second isomer, conpound 30: GC-Ms (Rerr] =

1o 33 i hufls i ey gy ot b 3‘53'%5&@64%5‘%3"%]‘"‘10217 05

(4.9) 10 2040111 oﬁ:ﬁi@)butitﬁﬁh&ﬁnél:&ouﬂ&?f&% hd 3526. 20 (5.2), 98.10 .
(13.9); [err ); [err]C 13 (100 MHz, CDO 3).

,f‘
Used for the next step without further purification.

15

The compound of this Example was prepared by following the synthes'is procedure as

described for Example 1, but substituting compound 2 for compound 36.

m.p. 106-108°C (from acetonitrile), Vmax (l(ﬁr)/cm'l 3324, 3052, 2964, 2810, 2774,
1613, 1465, 1287, 1130, 1098; & (400 MHz, CDCl3) 1.07 (3H, br 5), 1.19 (3H, br s), 1.89
(IH, br s), 2.40 (4H, br 5), 2.89-2.92 (4H, m), 3.21 (2H, br 5), 3.50 (2H, br s),441 (1H, s),
7.24-7.84 (11H, 3m); Co6H31N30 0.9 H2O requires:
25 C:74.75 H: 7.91 N: 10.06 Found: C: 74.68 H: 7.56 N: 10.38.



Its HO salt mp. 155-165[err]C (AcCEt-Ether). 30 WD 97/ 23466
PCT/ SE96/ 01e&597/23466 36 PCT/SE96/01635

Schene 6

10

[err]
41

jon of (+) 4-((ce-((4-Allvi)-1-piperazinvi))-2-paphtvimethvi)-N.N-

The compound of this Example was prepared by following the synthesis procedure as
described for Examples 2 and 3, but substituting compound 3 for compound 37.

Vmax (I(Br)/cm'l 3053, 2968, 2805, 1629, 1426, 1288, 1141, 1095, 921, 817; &y (400
MHz, CDCl3) 1.06 (3H, brs), 1.19 (3H, br s), 2.49 (6H, br 5). 3.00 (2H, m), 3.20 (2H, br
s), 3.49 (2H, br 5), 4.41 (1H, s), 5.08-5.22 (2H, m). 5.78-5.92 (1H, m), 7.26-7.84 (11H,
m); C25H34N30Cl3 @ 0.6 H70 requires:

C:76.99 H: 8.07 N: 5129 Found: C: 77.06 H: 8.09 N: 9.32.%.



The conpounds accordi ng- to Exanpl es 21-22 were synthesi zed ‘as shown in

Schene ; ve. 10 |. Preparation of () -

4- (([ er%%ﬁ%ﬁy) -4-chl or obenzyl ) - N, N-di et hyl benzam de PCWSF?:%%{md 31)
15 4-Fornyl-N, N-di et hyl benzam de (2.088g, 10.1 mmol) was di ssol ved 45m
of aydrous THF. The sol ution was |l ed down to -78 [err]C, followed
by a dropwi se addition of 10.1 m - WD 97/ 23466

PCT/ SE96/ 01635 37

(10.1 muol) of a 1.0 M solution of 4-§EI or&- phenyl magnesi um brom de in

‘ether. The m xture was warned u m tenperature within 3 hours.
Then 50 m of a saturated - NH4C -solution was added and the m xture was
extracted with ethyl acetate (3x30 ml). The __ conbi ned organic |ayers

were washed with vjater (2 x 30 nl) and brine
filtered and t he g was renoved in vacy
chr omat ogr apheg’™on s elutihg with

8 x 30 m), dried 5 (Na2SO4),
The residue was

anol : di chl orome; hane (1:125
col orl ess ol l. :

o _ : MgBr. -

AN . CHg SO0k
Da sUealE_'

CHy o/ CHy
e N '
- 1. allylbromide -/ O Q

2. HCl )
N
E ] x 2HCI
42 NH

The compounds according to Examples 25-26 were synthesized as shown in Scheme 8
above.

10



|0 v[err] (KBr)/cm 3329. 2977, 1595, 1461, 1289, 1094, 1051, 830; [err]H
(400 MHz, weoirixee | ) 1.09 (3H, br s), 1.21(3H, br s), PGT@ZWﬁBS br
s), 3.33 (IH, d, J 3), 3.50 (2H, br s), 5.74 (IH, d, J 3), 7.22-7.34
(m 8H); 1. Preparation of 43 '

4-((a-Chl oro)-4-chl orobenzyl )-N. N-di et hyl benzam de 15 (conpound 32)

The conpound 32 was prepared by follow ng the synthesis procedure as

descri bed for conpound 2, but substituting conmpound 1 for compound 31.
20+ Used r the next step without further purification. Exampl e 21
Preparati on of ([err])

4- (([err] - L1-Preparation\of ! doo ' HAtetNVIDCRZATAMAE | o
(conpound 33) 25 The corrpound of th| S Exanpl e was prepar ed by
foll owi ng S procedure as descri bed for conpound 3, but
substituting conpound 2 for conpound 32. WO 97/ 23466

PCT/ SE96/ 01635

TGES 1 ﬁ : % ﬁ%:(lngp@mamtm prépared by fdllowihg thiersynthieis pricedidré ds aesﬁibaﬂﬂﬂ
compound 31, but substituting 4-chlorophenylmagnesiumbromide for 4-

toluylmagnesiumbromide.

13

Vmax (I(Bl')lcm-l 3364, 2970, 1602, 1455, 1381, 1291, 1101, 1054, 802; 5y (400 MHz,
10 CDCl3) 1.09 (3H, br s), 1.22 (3H, br 5), 2.33 (3H, 5), 2.55 (1H, br 5), 3.24 (2H, br 5), 3.52
(2H, brs), 5.78 (lH,’i;, 1 3),7.11-7.41 (8H, m); '

II. Preparation of (1) 4-((a-Chloro)-4-xviyl)-N.N-diethylbenzamide (com

15 The compound 40 was prepared by following the synthesis procedure as described for

compound 2.

Used for the next step without further purification.

20

The compound of this Example was prepared by following the synthesis procedure as

25 described for compound 3.



1284, 1094, 836; [err]H (400 MHz, CDCl[err]) 1.10 (3H, br s), 1.21 (3H, br
s), 1.69 M S), 2.33 (4H, br s), 2.86-2.89 (4H H, br
s), 3.51 %’%ﬁﬁi), 4.22 (1H, s), 7.23-7.41 5 (8H, ; @a&&%l&%
Cerr]JHerr]Nerr]Od* 0.3 H20 requires: C 67. 52 H 7.37 N 10.74
Found: C. 67.68 H. 7.37 N 10.73. 48xanpl e 22 Preparation of ()
4-(([err]-((4-Alyl)-1-piperazinyl))-4-chlorobenzyl)-N N 10

di et hyl benzam de * 2HCI (conpound 34) The conpound of this Exanpl e

was »prepared by follow ng the synthesis procedure as descri bed for
Exanpl es 2 and 3, but substituting conpound 3 for conmpound 33. 15 mp.

147-163C 1 6
1092, (n m29§3r1§22°b g}&&:ﬁi&bﬁ)ﬁ%ﬁ@@ 1. g%m(%%ﬁ’ﬁgrs 12%10. ﬂ@ﬁ( 1;1@53

s). 3.0-3. nzm.zmm.nsss 534400 MHz, CDCHL. lﬁ)(3H6bﬂs)61.20((3HL brts), h$3 (m.zm.

(9H, m; S&err%[err]l\BOClSre uires 87 N 8.42 Found:
C. 60.48 H2-38.(3H. 8), 28444H, brs), mw 2@169).324 (2H br s)-351 (2H, br 5), 4.20 (1H,
bt SE3/ 03)6?6”'146(81-1 3m); CsHy N3O requires: =~ 39
C: 75.58 H: 8.55 N: 11.50 Found: C: 75.30 H: 8.54 N: 11.56.
10 Cl (compoun

The compound of this Example was prepared by following the synthesis procedure as
described for Examples 2 and 3.

15 m.p. >160°C dec. (from ether); vmax (I(Bl')/cm'l 3437, 2973, 2402, 1625, 1433, 1289,
1097, 944, 809; &4 (400 MHz, CDCl3, free base) 1.10 (3H, br s), 1.20 (3H, br s), 2.29
(3H, s), 2.35-2.60 (6H, m), 3.03 (2H, m), 3.24 (2H, br s), 3.52 (2H, br 5), 4.22 (1H, s),
5.12-5.23 (2H, m), 5.81-5.93 (1H, m), 7.05-7.45 (8H, 3m);



38 The gﬁorrpounds according to Exanpl es 23-24 were WAL%W&Q as

shown in SHYRAES above. 10 L Preparation of
([err])4-(([err]-Hydroxy)-2-naphtyl methyl)-N. N-di et hyl benzam de
(conmpound 35) The conmpound 35 was pf@pared by foll owing the synthesis
procedure as described for conmpound 1, but substituting 3-bronopanisole
for 2-bronoani sole, and |-naphtal dehyde for 15
N, N- di et hyl - 4- car boxybenzan de. . 7/ 23466
PCT/.SE96/ 01635 Schefi2 9
N . .
20
N\
N
-/
1. Piperazine
2. HCI |

The compounds according to Examples 27 were synthesized as shown in Scheme 9 above.

L |
0o L Preparati +) 4-((z-Hydroxy)-3-xviy])-N.N-dieth nd 4

The compound 43 was prepared by following the synthesis procedure as described for
compound 31, but substituting 4-chlorophenylmagnesiumbromide for
m-toluylmagnesiumbromide.

15



40 v [err] (KBr)/cm 3302,2976, 1607, 1430, 1290, 1098, 813;

[err] H( 4Q8 dArs466-DC 3) 1. 09 (3H, br s), 1.22 (3H, br P&Q.gsés@gﬁélH, d,
J 3), 3.24 (2H, br s), 3.52 (2H, br s), 6.00 (1H, d, J , 7.30-7.50
(7H, m, 7.76-7.88 (4H m; 5 1.  Preparation of ()
4-(([err]-Chloro)-2-naphtyl -nethyl)-N. N4§i et hyl benzam de (conpound 36)

The conpound 36 was prepared by foll ow ng the synthesis procedure as
described for 10 compound 2, but substituting conpound 1 for compound 35.
gfgg aj or g.ﬁhgxogm(.?/cﬁrbsm,tzb?y} 1614! 1455, 1866, 1287210971053, 789; SIIA0PMIL3 15
4- (([ err ] EDCIE) IED BHTbris),) 1.22 (BHAbris), (230 (3H,-s) 265 (Y, UIxS)z 3125A8H, brs),
(conpound 37) The conpound of this Exanple was prepared by fol [ owi ng
t he synt hB52 £2Hr o888 (1, d,J 3), 742542 BFY mhr Exanple 1, but substituting
conpound 2 for conpound 36. 20 m p. 106-108C (from acetonitrile),
vierr] (KBr)/cnferr] 3324, 3052,2964, 2810,2774, . 1613, 1465, 1287,
1130, ,1098; [err]H (400 Mz, CDA3) 1.07 (3H br s), 1.19 (3H br s), 1.89
(1H, br s), 2.40 (4H, br s), 2.89-2.92 (4H, n), 3.21 (2H br s), 3.50 (2H,
br S)., 4& Prgparst: ) 4L{(ak [ B-xivh)-NIIN-diéth Bzdmiade{ ot n g4
requires: 25 C 74.75 H 7.91 N 10.06 Found:

The compound 44 was prepared by following the synthesis procedure as described for
compound 2.

10

Used for the next step yithout further purification.

15 (compound 45)

The compound of this Example was prepared by following the synthesis procedure as

described for compound 3.

20 . m.p. >130°C dec. (from ether), vinax (Kbr)fem™! 2971, 2805, 2715, 1624, 1434, 1289,
1096, 783; 5y (400 MHz, CDCl3, free base) 1.10 (3H, br s), 1.20 (3H, br s), 2.31 (3H, 5),
£ 2.35-2.45 (5H, m), 2.89-2.92 (4H, m), 3.25 (2H, br s), 3.51 (2H, br 5), 4.19 (1H, 5), 6.98-
7.46 (8H, 4m);



WO 97/ 23466

PCT/ SE96/ OW633/23466 PCT/3§p6/01635
Exanpl e 24 Preparation of '
()4-((a-(4-Alyl)-1-piperazinyl))-2-napht4? net hyl )-N, N

di et hyl benzam de (conpound 38) 5 The conpound of this Exanple was
prepared by follow ng the synthesis procedure as descri bed for
Exanples 2 and 3, but substituting conpound 3 for compound 37. _

vierr] (KBr)/cnferr] 3053, 2968, 28052&%&426, 1288, 1141, 1095, 921,
817; [err]H (400 L MHz, CDCl1l3) 1.06 (3H, br s), 1.19 (3H, br s), 2.49
(6H, br s). 3 (2 a3.-20 (2H, br 10 s), 3.49 br s), 4.41 (1H,

s), 5.08-5.22 (2 . 35.92 (1H, m), 7.26-7.84 , m;
C[err]H[err]I\Bo_g_‘jﬂ err]. 20 requires: * C 761Q9 W 8.07 N—o—B
Found: C. 77. L 8. OO AIRZ% WD 97/ 2346
PCT/ SE96/ 01635 42 MgCl
Schene 8 : _
—/‘J\@p = _/“J\@\p
OH o
46 47

piperazine \

—_/

The compounds according to Example 28 were synthesized as shown in Scheme 10 above.

L
1. Preparatio 4-((a-Hyd -cyclohexylme -N,N-dieth mi

10 und

The compound 46 was prepared by 'foilowing the synthesis procedure as described for
compound 31. '



[err] The conpounds according to Exanpl es 25-26

wer e syn}\gf é%% as shown in Schene 8 above. 10 PCW&%‘M%

PCT/ SE96 |
48

3y (400 MHz, CDCl3) 0.85-2.0 (18H, m), 3.26 (2H, br s), 3.53 (2H, br 5), 4.35-4.43 (1H,
m), 7.28-7.36 (4H, m);

The compound 47 was prepared by following the synthesis procedure as described for
compound 2.
10

- Used for the next stq; without further purification.

15

The compound of this Example was prepared by following the synthesis procedure as

described for compound 3.

20 m.p. 113-116°C (from acetonitrile), Vimax (KBr)/cm'l 3330, 2936, 2845, 1623, 1431, 1286,
1096, 823; 8y (400 MHz, CDCl3) 0.64-2._02 (18H, m), 2.18-2.40 (4H, m), 2.75-2.87 (48,
m), 3.06 (1H, d, J 8.8), 3.27 (2H, br s), 3.52 (2H, brs), 7.11 (2H, d, J 8.4),7.29 (2H,d, )
8.4); ' '



H. L Preparation of () 4-(([err]-Hvdroxyl-4-xylyl)N. N—dletoIbenzanide
(conpound 3WO9724G8e conpound 39 was prepared by following t FETSEINLSES
procedure as described for conmpound 31, but substituting

4- chl or ophenyl magnesi unbr om de for 4- 490Iuy|nagnesiunbronide.

vierr] (KBr)/cnmerr] 3364, 2970, 1602, 1455, 1381, 1291, 1101, 1054, 802;
[err]H (400 MHz, 10 CDCI 3) 1.09 (3H, br s), 1.22 (3H, br s), 2.33 (3H, s),
2.55 (IH, br s), 3.24 (2H, br s), 3.52 (2H, br-s), 5.78 (1H d, J 3),
7.11+7.41 (8H m; 1. proshemeddn of ([err])

4- ((a Chloro) 4-xylyl)-N, N-di et hyl benzanm de (conpound 40) 15 The
conpound 40 was prepared by follow ng the synthggkis procedure as descri bed
for conpound 2. Used for the next stfp without further
purification. =X0 i
4-((a-(1- PlperaZ|NyI))
The conpound af-¢hi s 2
procedure as 25 describ Or conpound 3.

He (conmpounBbi__ 41)
gwi ng the synthesis

piperazine \
——_>

The compounds according to Examples 29 were synthesized as shown in Scheme 11 above.

K.
L Preparatio +) 4-((a-Hydrox 4-dimethyl 1)-N.N-diethyl

10 (compound 49)

The compound 49 was prepared by following the synthesis procedure as described for

compound 1.



WD 97/ 23466

PCT/ SE9 66 :

m p. 129‘?32 err]C (fromacetonitrile), v[err] (KBr)/cr’r{erPﬁns:gQélf%’i%?,
2811, 1610, 1437, 1285, 1128, 10100838 [err]H (400 MHz, CDC13) 1.10
(3H, br s)., 1.20 (3H, br s), 1.83 (H bi®s), 2.30 (3M s), 2.34 (4H
br s), 2.86-2.89 (4H, nm), 3.24 (2H, br s), 3.51 (2H, br s), 4.20 (1H 5
s), 7.06-7.46 (8H 3m); (err]H31N3O requires: C: 75 58 H 8.55 N
12.50 Fo 2 CICH) 199%3H,'br 8} 273 (6H ,28 tion
of ()4-(( rr] ((4 AII'?? -Iplperaz)llny S s) -N. N—d %14 2’beﬁgtjr)ngd‘ftjal 10

2HC  ( co(@Huna),4273 (1H,d, J zsrrhosmunmm)‘ 7t26—‘$.3E>(mH§ vvas prepared by

foll owi ng the synthesis procedure as descri bed for Exanples 2 and 3.
15 mp. >160C dec. (fromether); v[err] (KBr)/cni err] 3437, 2973 2402, 1625,
4 8 ; L, (400 M—lz - f

1433, 12 1. 10
(3H, br ¥ A¥CBATaon ol (r) dylo-,.hk JEHLYL hiogigthvienzagude 3 3
(2H, ), br s), 3.52 (2H br s), 4.22 (IH s), 5.12-5.23
(2H ™, (1H. ), 7.05-7.45 (8H 3m: WD 97/ 23466

PCT/ SE96/ 01635 45

The compound 50 was prepared by following the synthesis procedure as described for

]

compound 2.

10 Used for the next step without further purification.

15

The compound of this Example was prepared by following the synthesis procedure as

described for compound 3.

Vmax (KBr)/cm'l 3304, 2939, 2810, 1626, 1429, 1286, 1096, 846; &y (400 MHz, CDCl3)

20 1.11 (3H, brs), 1.20 (3H, brs), 1.87 (lH; br s), 2.20 (3H, s), 2.22 (3H, s), 2.34 (4H, brs),
2.86-2.89 (4H, m), 3.25 (2H, br 5), 3.51 (2H, br s), 4.15 (1H, 5), 7.02-7.15 (3H, m), 7.26-
7.30 (2H, m), 7.42-7.46 (2H, m);



[err]y 5

The conpounds according to Exanples 27 were synt heggiaz&gasas

shown in ScWERI2368hove. L10 L Preparation of ([err]5CT/SES
4-(([err]-Hydroxy)-3-xylyl)-N,Ndi et hyl benzam de (conpound 43) The
conpound 43 was prepared by follow ng the 8ynthesis procedure as descri bed
for conpound 31, but substituting 4-chl orophenyl magnesi unbrom de for

m t ol uyl magnesi unbr om de. 15

The compounds according to Examples 30 were synthesized as shown in Scheme 12 above.

L. | |
L P ion of () 4-((a-Hydroxy)-1- thyl)-N.N-diethyl

com

The compound 52 was prepared by following the synthesis procedure as described for

cbmpound 1.



WD 97/ 23466

PCT/ SE9 | :

v[err] ?&%ﬂ’? cierr] 3406, 2972, 1613, 1429, 1360, 1287, fﬁgﬁs’%@% 789;

[err]H (400 Mz, CDC13) 1.10 (3Hgr s), 1.22 (3H, br s), 2.34 (3H,

s), 2.55 (1H, d, J 3.5), 3.25 (2H, br s% 3.52 (2H, br s), 5.80 (1H,
d, J3), 7.12-7.42 (8H, m; 5 1. Preparation of () :
4-(([err]-Chloro)-3-xylyl)-N N-diethyl benzam de (conpound 44) The

cofpound 44 was pr epar ed by foll ovvi ng t he synthesis procedure as descri bed
for or the next step wthout further
purifi calﬁi"o(gBB%Hﬁz Dg@n‘rﬂﬁe(%bfs)' 1 3&@&3‘&%&9 ér@ldﬂl'fﬁe'rﬂ}?zl (2H, br 5),

(compount A WSEORHUH G E¥) A 24P a RSP L m 270 818801 1 ovi ng

t he synt h@s7988.0F ¢RI M);2S descri bed for conpound 3. 20 mp. >130C
dec. (fromether), v] err] (Kbr)/cm [err] 2971, 2805, 2715, 1624, 1434, 1289
s -

Thc compound 53 was prepared by followmg the synthes:s procedurc as described for

10 compound 2.

. i
Used for the next step without further purification.

15

' The compound of this Example was prepared by following the synthesis procedure as

described for compound 3.

Vmax (KBr)Icm-‘ 3307, 3050, 2966, 2814, 1625, 1431, 1287, 1098, 843, 797; 8y (400
MHz, CDCl3) 1.04 (3H, brs), 1.17 (3H, br s), 2.14 (1H, br s), 2.40 (2H, br s), 2.46 (2H, br
s), 2.83-2.95 (4H, m), 3.17 (2H, br s), 3.48 (2H, br s), 5.05 '(1H, 8), 7.22-7.28 (2H, m), .
7.40-7.54 (5H, m), 7.70-7.94 (3H, m), 8.40-8.43 (1H, m);



1096, 783; [err]H (400 MHz, CDC 3, free base) 1.10 (3H, br 52, 20 (3H, br
s), 2.31 (WM 9759466 2.35-2.45 (5H, n), 2.89-2.92 (4H, ¢§’S :
s), 3.51 (2H, br s), 4.19 (1H, s), 6.98- 7.46 (8H, 4n) V\D
97/ 23466 : 53 PCT/ SE96/ 01635
47 Schene 10 [err]

ine ri ifications; Ge 1E imental and

The compounds according to Examples 31-42 were synthesized as shown in Scheme 13
below.

N-t-Butoxycarbonyl-2-aminoisobutyric acid (5.0g, 25mmol) and D,L-alanine methylester
hydrochloride (3.5g, 25mmol) was dissolved in dry dichloromethane (S0mL) a_nd caoled to

10 0°C. Triethylamine (3.5mL, 25mmol) and then l_-(3-dimethylaminopropyl)—3-eﬂlyl-
carbodiimide hydrochlonde (4.8g, 25mmol) was added and the mixture was stirred at 0°C
until lumps dlssolved The reaction mixture was then left in the freezer 4d at -20°C. The
organic solution was washed with water, 1M citric acid (aq.), water, dried (NaSOy) and
evaporated in vacuo to give 6.0g (83%) of coupling product. Most.of the coupling product

15 (5g) was dissolved in formic acid (50mL) and stirred 12h at 25°C. The acid was removed _
in vacuo and the residue dissolved in 2-butanol and heated at reflux for 4h. '_i'he solution
was cooled to 0°C and the crystals filtered off and dried in vacuo at 100°C. Yield 2.6g of
pure compound 55 (82%) which could be recrystallized from methanol , mp: >300°C. R
(Kbr) (cm-1): 3000 (br), 1680 (s) (C=0). lH NMR (D70): 8 = 4.75 (s, 2H, NH), 4.21 (q,

20 1H, CHMe), 1.50-1.42 (m, 9H, 3Me). C7H12N203 requires C: 53.83, H:_ 7.74, N: 17.94.
Found C: 53.89, H: 7.90, N: 17.79. |

ration of 2-Dimethyl-S-methvi-piperazine dihvdrochlorid

25 Compound 55 (2.2g, 14mmol) was dissolved on dry THF (120mL). Lithiam aluminom
hydride (42mL, 1M in THF) was added in small portions. When addition complete, the
solution was heated at reflux ovéi' night. The solution was allowed to cool, then excess
hydride was destroyed by dropwise addition of water (1.6mL), NaOH (1.6mL, 15%

solution) and water (4.8mL). The granular precipitate was filtered off and solvent
30  evaporated in vacuo. The residue was dissolved in dichloromethane, dned {K2CO») and



The conpounds according to Exanple 28 were synthesized as shown in Schene
10 above. |. Preparation of ([err])

4- (([ err]w?h?gz%4>?)6/) cycl ohexyl net hyl ) - N, N-di et hyl benzani de P%TIS%%IOI&S nd -
46) The conpound 46 was prepared by followi ng the synthesis procedure
as described for conpound 31. 54 WD 97/ 23466

PCT/ SE96/ 01635 ' 48

[err]H (400 MHz, CDCl3) 0.85-2.0 (18H, , 3.26 (2H, br s), 3.53 (2H, br

$). 4. 35- évadtﬁnﬁn]oﬁ ‘of solvent xmvactzo E?vgl 32 (éﬁb THatment with excess HCl ‘in ether gave
the dihydrochloride compound 56 which could be recrysmlhzed from methanol/ether mp:
>300°C. IR (cm-1) ,KBr: 2760, 1570 (RoNH;+). MS (amine):128, 113, 84, 71, 58. h
NMR ( D,O+DSS): § =2.70-2.50 (m, SH, CH>-N, CH-N), 1.14 (s, 3H, 1 Me), 1.00-0.94
5 (s+d, 6H, 2 Me). C7H16N2x2HC1 reqmres C: 41.80, H: 9.02, N: 13.93. Found C:42.03,
H:9.24, N: 14.00.

10

4-(Chloro-(3-methoxyphenyl)methyl)-N,N-diethylbenzamide (0.61g, 2.0mmol) and
compound 56 (0.50g, 3.9mmol) was dissolved in dry acetonitrile (SmL). Potassium -

carbonate (0.26g, 2.0mmol) was added and the mixture heated at reﬂux for 2d. The solvent
is was removed in vacuo and the residue purified by flash chromatography on silica’
(CH2Q12/MeOH/NH3(aq.)), 98:1:1 to 95:5:1 to yield 0.65g (79%). Treatment with excess
‘of HC in ether, filtering and drying crystals in vacuo over KOH gave the dihydrochloride
‘compound 57, mp: 134-36°C. IR (HCI salt, KBr) (cm-1): 3400 (br, OH), 2900 (br,
R2NH2+) 1600 (s, C=0 or R;NH3+), 1283, 1038 (C-0). MS (amine) 3 peaks: 423, 353,
20 325, 296 127. H NMR: (amine, CDCl3): & = 7.40-6.60 (m, 8H, AI-H), 5.26,5.25; 4.61
(3s, 1H, CHAn), 3.70 (s, 3H, MeO), 3.4,3.2 (2 br. s; 4H, MeCH)), 3.1-2.0 (m, 5H,
piperazine-H), 1.3-0.9 (m, 15H, 5Me). C26H37N30,2 x2HCI reqmrcs C:62.89,H:7.92, N
8.46. Found C: 63.41, H: 8.38, N: 8.56. '

25

Compound 57 (0.39g,0.92mmol) was dissolved in dry acetonitrile (SmL). Potassium
30  carbonate (0.13g, 0.92mmol) and allyl bromide (90111., 1.02mmol) was added. After 3h at



5 11. Preparati on of
() 4- (([ er Wo ®2386©) - cycl ohexyl met hyl ) - N, N- di et hyl benzani de PCTSES¢®E¥%,0und

47) ) The conpound 47 was prepared by follow ng the synthesis
procedure as described for conpounds®. 10 Used for the next step
wt hout further purification: Exampl e 28 Preparation of ()
4-((a-(1-Pierazinyl))-cycl ohexyl net hyl)-N, N-di et hyl benzam de 15 (conpound
48) The conpound of this Exanple was prepared, by foll ow ng the
Sybthesi s PSR thewolyentwas evaporatestand e resd Ay flast chomatagraphy R sllicac c

e bt e 2 O g i iy i
2.75.2. 87 {ftin cthr, gﬂ%’mg %@Wﬁhsh%a&io o&rkbﬂ%kbe {AE diblydrohfoRdé,2H. br

s), 7.11 ( WO 97/ 23466
PCT/ SE96/ Oé&ii'iound 58, mp: 105-21°C. IR (HCl salt, Kbr) (cm-l) 34@ (br, OH), 2500 (br,

Sehere 51 ! RoNHa+), 16200 (s) (C=O or RoNH2+), 1285, 1043 (C-0). n NMR: (amine, CDCl3): 8 =
7.50-6.60 (m, 8H, Ar-H), 5.70 (m, 1H, allyl-H), 5.00 (m, 2H, allyl-H), 4.70 (s, 1H,
CHATry), 3.70 (s, 3H, McO), 3.5 +3.3 (2 br. 5, 4H, MeCH)), 3.0-1.9 (m, 7H, piperazine-H),
1.2-0.8 (m, 15H, 5Me). C§9H41N302 x2HCl requires C: 64.91, H: 8.08, N: 7.83. Found C:
65.70, H: 8.60, N: 8.29.

10

15 Compound 56 (0.14g,0.91mmol) was dissoived in acetonitrile and allyl bromide (80uL,
0.91mmol) was added at 0°C. After 1h another portion of allyl bromide was added. After 2h
the solvent was evaporated and the residue purified by flash chromatography on silica
(CH»Cl2/MeOH), 95:5 to 80:20 to give the monoallyl compound 59, 116mg (69%).

N.N-diethvlbe ihvdrochloride {(compoun

The compound of this Example was prepared by following the synthesis procedure as
2s  described for Example 3.

Mp: 125-30°C. IR (2HC], KBr) (cm-1): 3430(br), 2978, 2480(br.), 1607, 1436, 1285.
MS(free amine):366 , 296, 167. TH NMR: (D20 +DSS): § = 7.60-6.90 (m, 9H, Ar-H), 6.0-
5.5 (m, 4H, allyl-H + Ar,CH), 3.80 (2s, 3H, McQ), 4.0-3.7 (m, 11H, allyl-H , piperazine-H



[err] The conpounds according to Exanples 29 were synthesized as

shown in 1 above. K. L Preparation of () " :
4-((a- wa‘?@%?&-g‘f]%di met hyl benzvl ) - N, N- di et hyl benzam de 18CT{RERBMRRa 49)
The conpound 49 was prepared by foll ow ng6the synt hesi s procedure as
descri bed for compound 1.

amide-CHy), 1.3-1.0 (m, 15H, piperazine-Me, amide-Me). Anal. calc. for CoH4iN302 x
2HCl x 2.9 Hy0: C:59.15, H:8.35, N:7.14. Found: C: 59.05, H:8.00, N: 7.22.

56 (42mg,0.33mmol) and potassium carbonate (46mg, 0.33mmol) was dissolved in water
(2mL) and di-r-butyl dicarbonate (79mg, 0.36mmol) was added. After stirring 1h the

10 solvent was evaporated in vacuo and the residue purified by chromatography on silica
(CH;Ciy/MeOR), 90: }I‘Q to give 43 mg of the mono-N-Boc protected 55 which was
dissolved in dry acetonitrile together with potassium carbonate (26mg, 0.19mmol) and 4-
(Chioro-(3-methoxyphenylmethyl)-N,N-dicthylbenzamide (63meg, 0.19mmol). Afier
heating 4 days at reflux, the solvent was removed in vacuo and residue purified by

15 chromatography on silica (CHaClp/MeOH). 100:0, 95:5. Treatment with formicacid (SmL)
for 3h, evaporation of solvent in vacuo and extraction of the residue with CH>Cly/IM
NaOH, drying of the organic phase (K2CO3) and evaporation of solvent in vacuo gave
27mg (33%) of the free amine. Treatment with excess HCl in ether gave the dihydrochloride
which was dissolved in water and freezedried., mp:145-50°C. IR '(2HC1, KBr) (cm-1):

20 3500-3400(br), 1601, 1442, 1285. MS(free amine): 423, 296, 325, 127. 'H NMR: (CDC13):
& = 7.4-6.6 (m, 8H, Ar-H), 5.39, 5.36 (2s, 1H, AroCH), 3.75 (s, 3H, MeO), 3.5, 3.25 (2 br.
s, 4H, amide-Me), 2.80, 2.50, 2.05 (3m, 5H; .pipe'ra'zinc-H)', 1.5 (brs, 1H, N-H), 1.25-1.0
(br. m, 6 H, amide-Me), 1.15 (s, 3H, Me), 0.90 (d, 3H, Me), 0.85 (s, 3H, Me). Calc. for
Ca6H37N302 x2HC1 x7.4 H>0: C:49.58, H:8.61, N:6.67. Found: C: 49.61, H:7.73, N:

25 6.56.



VO 97/ 23466

PCT/ SE96/ 0 W3 37/23466 | PCT/SEY6/01635
[err]H (400 MHz, CDC13) 1.09 (3H, br s), 2.23 (6H, s), 2.85 (IH, d, J 3),
3.24 (2H, br s), 3.51 (2H, br s), 5.38 (1H, d, J 2), 7.03-7.12 (m
3H), 7.26-7.39 (m 4H); . 11. Preparation of ()

4-(([err]-Chloro)-3.4-di net hyl benzvl )-N, N-di et hyl benzam de s (conpound 50)

The conpound 50 was prepared by followi ng the synthesis procedure as

descri bed fdia conmpound 2. 10 Used for the next step without further

purificatio f .

4- (([err] - (1% Pi iR L R e e R Tl L

(conpound 51) 15 The corrpound of th| S Exanpl e was prepared by

foll owi ng the synthesis procedure as descri bed for conpound 3.

vierr] (KBr )Wﬁdmﬂﬂ@ﬂwaﬁﬁi@amﬂ&&(foﬂ&ﬁﬁ@ thé sytfthesisiiiocedhftOfs deSdribedfor r | H

(400 MHz, CDC 3) 20 .11 (3H, br s), 1.20 (3H, br s), 1.87 (1H, br s),

2.20 (3H5 s)qonmomd(lsH s), 2.34 (4H, br s), . 2.86-2.89 (4H, m, 3.25

(2H br s), 3.51 (2H, br s), 4.15 (1H, s), 7.02-7.15 (3H, m, 7.26-
30(2H m, 7.42-7.46 (2H, nm;

MS: 282, 211, 165, 10S. 4 NMR: (CDCl3): 8 =17.38-7.20 (m, 9H), 5.80 (d, J=3.5Hz, 1
H), 3.5, 3.2 (2br.s, 4H), 1.2, 1.05 (2br. s, 6H).

o IL ration of 4- phenyl-methyl)-N.N-diethvibenzamide (compound 6

i
The compound 63 was prepared by following the synthesns procedure as dcscnbed for

compound 2.

15 GC-MS (2 peaks):296, 225, 165, 121. and 300, 266, 229, 195, 165. 'H NMR: (CDCl3): &
= 7.45-7.20 (m, 9H), 6.09 (s, 1H), 3.4 (br. m, 4H), 1.1 (br. m, 6H).

20 (compound 64)

The compound of this Example was prepared by following the synthcsiS procedure as
described for compound 3. |



WD 97/ 23466 | PCT/ SE96/ 01635

51

WO 9723466 Schene 12 [err]

The conpounds according to Exanples 30 were synt hesi zed as %W‘f“ﬁ"échene

12 above.

58

© Mp: 157-69°C. IR (amine, CDCl3 in KBr cell) (cm-1): 3690, 3630, 1613, 1435, 1265. MS
(free amine): 351, 306, 295, 266, 194, 165. "H NMR: (free amine, CDCl3): 8=7.46-7.16
(m, OH, Ar-H), 4.24 (s, 1H, CHAr), 3.5 + 3.2 (2 br: s, 4H, MeCH), 2.89 (m, 4H,
piperazine-H), 2.36 (br. s, 4H, piperazine-H), 1.94 (br s, 1H, NH), 1.2 +1.1 (2 br..s, 6H,
2Me). Anal. calc. for CzoHzgN30 x 2HCI x1.90 Hz0, C: 57.61, H: 7.65, N: 9.16. Found
C:57.59, H: 7.66, N: 8.92. | | |

10

33

20

The compound of this Example was prepared by foﬂoﬁg the synthesis pr'ééédﬁre as
described for Examples 2 and 3.

Mp: 175-205°C. IR (amine, CDCl3 in KBr cell) tcm-1): 3689, 1613, 1455, 1434, 1290,
1143, MS (free amine): 391, 165, 125. 'H NMR: (free amine. CDCl3): = 7.42-7.12 (m,
9H, Ar-H), 5.81 (m, 1H, ally}-H), 5.10 (m, 2H, allyl-H), 4.23 (s, IH, CHAr), 3.5+ 3.2 2
br.'s, 4H, MeCH3), 3.00 (m, 2H, allyl-H), 2.6-2.4 (br. s, 8H, piperazine-H), 1.1 (2 br. s,

- 6H, 2Me). Anal. calc. for C25sH35N30 x2HCl1 x1.0 H:O, C: 62.23, H: 7.73, N: 8.71. Found

C: 62.22, H: 7.49, N: 8.42.

(D.L)-N-¢-Butoxycarbonyl-alanine (5.0g, 26mmol) was dissolved in methylene chloride
(50mL) with triethy! amine (8.1mL), dried with 4A molecular sieves and transfered to dry
flask under nitrogen. i-Butyl chloroformate (3.8mL, 29mmol) was added at -10°C. The
Solution was stirred 15min , then D,L-serine methylester hydrochloride (4.1g, 26mmol) was
added and the solution was allowed to reach 25°C and strirred 12h. Washing the solution



l. |. Preparation of ()
4- (([err] - W@PHR3M6 1- napht yl met hyl ) - N. N-di et hyl benzami de | 0 PCIGHB§0163S 52)

The conpound 52 was prepared by followi ng the synthesis procedure as

descri bed for conpound 1. WO &/ 23466

PCT/ SE96/ 01635 ' 52
[err]H (400 MHz, CDC13) 1.06 (3H, br s), 1.20 (3H, br s), 3.01 (1H d, J
4), 3.21 (2H, br s), 3.49 (2H, br s), 6.47 (1H d, J 4),7.24-7.48

(7H: m, 7.5%tvbdee, diying (YlgSO4yandrevaporaing solvent ir vequo gave 8 selidwhichiwasn) ;

5 1. Preparation, o

4;] (([ er r] - Crfreateswith forpye %&3@@ Jheasid yaseemerrd 244 ue and the residus dissolved i)
Goscr i bog 1 aPRydrdas 2 HhEal Cntand Healiflaf et dafR' TiHohvenl BE fictedSod e

purificati offesidue crystaffit@dRvifentreated with acetone to give 1g of compound 66 (24%).

The compound 67 was prepared by following the synthesis procedure as described for

10 compound 55.

g

,.
L. Preparation of 2-(¢-Butvidiphenvlsilvloxy)methyl-S-methyl-piperazine

{compound 68)

15 Compound 67 (0.41g, 3.1mmol) was djssolved in dry DMF (5mL). Chioro-¢-
butyldiphenylsilane (0.95g, 3.4mmol) and immidazole (0.47g, 6.9mmol) was added and
stirring was continued 12h. The product was extracted by adding ethyl acetate, brine and
1M NaOH and Shaking. The organic phase was dried and evaporated in vacuo. |
Chromatography of the residue on silica _(CszngeOH, 100:0, 95:5, 90:10 and 80:20)

20 gave 0.39g (34%) pure compound 68.

25

The compound of this Example was prepared by following the synthesis procedure as

described for compound 3.

Mp:145-50°C. IR (2HC! ,KBr) (cm-1): 3300(br), 2700(br), 1612, 1446, 1382, 1296, 1080.
30 MS(free amine):381, 218, 181, 91. "4 NMR: (free amine, CDCl3): 8 =7.44-7.18 (m, 9H,



15 Preparation of

([err])%;{-,ggjd;(l Pi perazinyl))-1-naphtyl methyl)-N, N di g5 f@g de
(conpound 54) The conpound of this Exanple was prepare by fol |l ow ng
t he synthesis procedure as describ for conpound 3. 20 vierr]
(KBr)/cm 3307,3050, 2966, 2814, 1625, 1431, 1287, 1098, 843, 797; [err]H
(400 MHz, CDC13) 1.04 (3H, br s), 1.17 (3H, br s), 2.14 (1H, br s),
2.40 (2H, br s), 2.46 (2H, br s), 2.83-2.95 (4H, m, 3.17 (2H, br s),

3.48 (2H, Ay H§,)s 1B ﬁﬁﬂ gjsgh;{l?rCliﬁ) 227524 §"2 'I'zn”}:p%ng H, }gﬁ@eb}@ﬂ 3.6%/m" -

7.70-7.94 (3H,

- PCT/ SE96/ CIHiCﬁpemzme-H), 1.30-1.05 (m 9H p:perazme-Me +amide-Me). Anal. calc. fob3

Pi perazine_ring mdifications; r al i mental _and Exanpl es

corrpounds GasH3sNp0n ﬂb@%érﬁ)ﬁe@ §15l§5v\5r 73yNt $32; Eawnd€: SHOSH; ﬁﬁﬁclﬂérre
{5& | . Preparation of

2 D met hyl™=35~net hyl - p| perazi ne- 3. 5di one ( conpound 55)

N-t - But;oxycar bonyl - 2- am noi sobutyric acid (5.0g, 25mvl) and DL-al ani ne

nmet hyl est er hydrochl ori de (3.5g, 25mml) was dissolved in dry

di chl oronwom_) and cooled to

10 The compound of this Example' was prepared by following the synthesis procedure as
described for compound 3.

Mp:185-90°C. IR (2HCl, KBr) (cm-1): 3500-2500(br), 1596, 1440, 1045. lH:NMR’: (free
~ amine, CDCl3): 8 = 7.40-6.60 (m, 8H, Ar-H), 5.05, 5.10 (2s, 1H, Ar,CH), 3.70 (s, 3H,
15 MeO), 3.8-2.5 (m, 12H, piperazine, amide CHj) 1.2-1.0 (br. s, 9H, amide-Me, piperazine-

The compound of this Example was prepared by followmg the synthesis procedure as
described for Examples 2 and 3. '

25 Mp: 125-30°C. IR (2HC], KBr) (cm-1): 3400(br), 1603, 1445, 1285. MS(free amine): two
peaks: 310, 239, 135 and 312, 241, 135. TH NMR: {frec amine, CDCl3): 8 = 7.50-6.70 (m,
8H, Ar-H), 5.80, 5.20, 5.00 (3m, 3H, allyl-H), 4.0-2.3 (m, 14H, piperazine-H,allyl-H,
amide-CHj) 3.80 (s, 3H, MeO), 1.2 (br. s, 6H, amide-Me). Anal.calc. for C25H35N304
X2HCl x3..7 H70: C:55.57, H:8.06, N:6.94. Found: C: 55.53, H:7.82, N: 7.16.

30



10 OC Triethylamne (3.5, 25mmol) and then 1

:(3-di net hm{ﬁvmﬁ opyl ) - 3- et hyl - car bodi i ni de hydr ochl SCTHESE3H
25mmol ) was added and the m xture was stirred at O[err]C until |unps
di ssol ved. The reaction mxture was then | &1t in the freezer 4d at
-20[err] C The organi ¢ solution was washed with water, 1 Mcitric acid
(ag.), water, dried (Na2SO4) and evaporated in vacuo to give 6.0g
(83% of cou&l.i ng product. Most of the coupling product is (5g) was

di ssol ved i nMaorm c acid (50m.) and stirred 12h at 25[err]C. The acid was
renoved i ngvacuo and residue dissolved in 2-1 and heate

reflux for o Exenaration.of v =ErS - COOT €O T O O T - C O Tor - e ey
filtered offgapd dried in vacuo at 100[err]C Yield 2.6g of pure
conmpound 55 % which could be recrystallized from nethanol , np:
>300[err]C IR (Kbr) (cm1): 3000 (br), 1680 (s) (C=O. [err]H NWMR

(D20): [err], = 4.75 (s.. .2H NH, 4.21 (q, , 20 1H CHwWe), 1.50-1.42 (m 9H,
3Me). ( efr] ilihe compound 72 weas prepases sfollgwing the synthesiy pmeedure as deastibed for
53.89, H 7. g%@ N dlﬁ 79. I'l. Preparation of '

2- Di met hyl - 5- Pﬂy'f - pi per azi ne di hydrochl ori de (conpound 56) 25 Conpound
55 (22g, 14mmmol) was dissolved on dry THE (120nL). Lithium al um num
hydride (42m, 1Min THF) was added jyn small portions. Wien addition

conpl et e, t hMS: 264, $55,U350128,409.hiH: eH NMR: §€EDE3)0der 7.80-018 (i, Hs AraH), 598

was al | owed >ogl_.. then exce [i s, destroyed by dropw se
addi ti on of @ér’g?géﬂ%ﬁﬁ)#m%&@ﬁ%,% A£§2ﬁ4ﬁg§ﬁ%¥l{a%¥k\ater
(4.8nL). ,The granular precipitate was filtered off and solvent 30
evaporated in vacuo. The residue was dissolved in dichloronethane, dried

(K2CXB) and II. Preparalibh%f Mefi®63-(chloro-(2-naphtyllmethvyohenyl ether (compound 7
PCT/ SE96/ 016 2 4

evaporation of solvent in vacuo gave 1.5g (84% . Treatnent with excess HC
in ether gav th i hydrochl ori co und 56 which, coul d be
recrystal i zghe F?'_G‘RPHE& ﬂgr‘ﬁép&mﬁﬁd %.g’mwm?&SGbT‘BFﬁ procedure as dgscripesd for
2760, 1570 (E%%h‘[E@.ﬁPd-z.'VB (amine): 128, 113,84,71,58.[err]H

15
GC-MS (2 peaks): 278, 247, 215, 171, 155, 135 and 282, 248, 247, 231, 215. 'H NMR:
(CDCl3): 8 = 7.86-6.81 (m, 11H, Ar-H), 6.25 (s, 1H, Ar,H), 3.76 (s, 3H, MeO).

1. Preparati n of 4-Allyl-2-methvipi erazine (compound 74

2-Methylpiperazine (0.4g, 4mmol) was dissolved in acetonitrile (SmL) and ailyl bromide
(86UL, 1mmol) was added at 0°C. Stirring was continued at 0°C for 1h , then at 25°C for
6h. Evaporation of solvent in vacuo and chromatography on silica (CHQ2/MeOH, 80:20)
gave 80mg (57%) pure compound 74.



NVR (D20+DSS): [err] = 2.70-2.50 (m 5H, CH2-N, CHN), 1.14 (s, 3H 1 M),
1.00-0.9 6H, 2 Me). CrH err] N2x2HC requires C 4%5)&' .02,
N 13. 93“@6‘?133“1 C. 42. 03, H: 9.24, N. 14.00. Exanp &3 '
Preparati on of 4-(4-(2-Di nethyl-5-nethyl_piperazinyl)-3-nethoxybenyl)-N, N-
10 diethyl benzam de di hdrochl ori de (conﬁgund 57)

4- (Chl or o- ( 3- met hoxyphenyl ) met hyl ) - N, N-di et hyl benzam de (0. 61g, 2.0mmuol)
and conmpound 56 (0.50g, 3.9nmpl) was dissolved in dry acetonitrile
(5n.). Pot@ﬁp!ﬂq carbonate (0.26g, 2.0mmol) was added and the m xture
heat ed at or 2d The sol vent 15 was rermved |n vacuo and the

resi due pPrebaradics hy ; 3 : ol et

Tr eat ment GiRYd ‘ , i filteri ng and dry| ng crystal S
I n vacuo over KO-l gave t he d| hydr ochl ori de corrpound 57, np:
134-36[err]C. IR (HAO salt, KBr) (cml): 3400 (br, , 2900 (br,

125, 555 J3eCagRouiid &) %”Wﬁ@%% il

8H, Ar-H)dEsczﬁxaf&Scorﬂpdiﬁd3 (3s, 1H, CHAr[err]), 3.70 (s, 3H, MO,
3.4,3.2 (2 br. s, 4H MeCH2), 3.1-2.0 (m 5H, pi perazine-H), 1.3-0.9
(m 15H, Me). C26H37N30[err] x2HO requires C. 62.89, H 7.92, N

o e o M s m“kn%a CB-4bi3 95, 1500, 559 he, F s DR 6. O

N, N-di et hmhbezuzsamsdelrﬁ thﬁﬁhéecmpawstﬁa)ﬁ (g\ 11H, GOORY Y18 b4, 1H,
(0. 39q, 0. 92l ) was di ssolved in dry acetonitrile . Pot assi um 30
car bonat e CHAG3R. 74. PW3r(@s| JHaMz Q)| BW—Z;?QJ(moﬁ-I,(pipﬁram}:JrH) 1,952 h65 (PmaaH,

BT SEo6 Biszne 1), 0.98:0.9p (30, 7 L' €4 2. 3H, piperazine-Me). Anal. calc. for CosHogha0

x2HCl x1.8 H,0, C: 61.14, H: 7.05, N: 6.20. Found, C: 61.05, H: 6.48, N: 6.07.

Emnls_ﬂ
is Pre f Methy) 3-((2-naphtvl)-(4-allyl-2-m l-piperazinyvl imet henyl

ether dlhxdrocnlgndg (compound 761

The compound of this Example was prepared by followmg the synthesis procedurc as
described for Example 3. ' ' ' s

20
Mp: 173-82°C. IR (KBr) (cm-1): 3430, 2500, 2355, 1601, 1436, 1265, 1047. MS (amine):
386, 274, 247, 215, 139, 125. "H NMR: (amine, CDCI3): &= 7.86-6.66 (m, 11H, Ar-H),
5.82 (m, 1H, allyl-H), 5.12 (m, 2H, allyl-H), 4.95 (br. s, 1H, CHAry), 3.76, 3.75 (2s, 3H,
MeO0), 3.04-2.32 (m, 9H, piperazine-H), 1.15-1.11 (2d, 3H, Me). Anal. calc. for

s CygH3aN20 x2HCI x0.4 H,0, C: 66.92, H: 7.08, N: 6.00. Found C: 67.03, H: 7.09, N:
5.88.



55 25C the sol vent was evaporat ed and the residue pur| fied b flash
.chr omat ogWepIR23d66 si | i ca (CH2Cl [err]/ MeOH), 98:2 to 95PET/SEIY

total of 0.39g (92% . Treatnment with excess of HCL in et her, fllterlng
and drying crystals in vacuo over KOH gav@3the di hydrochl ori de,

conpound 58, np: 105-21[err]C. IR (HA salt, Kbr) (cm1l): 3400 (br, OH),

- 2500(br, 5 R2NH2+), 16200 (s) (C=O or RZNH err]+), 1285, 1043 (C-O. [err]H

NVR (amne, CDCl3): [err] = 7.50-6.60 (m 8H, Ar-H), 5.70 (m 1H,
al kyl - H), sﬁmm,mLZzH aIIyI H, 4.70 (s, 1H CHAr2), 3.70 (s, 3H,
MO, 3.5 +3.3 2), 3.0-41.9

H) ,
1.2-0.8 (m 8.08, N

7.83. Foun&nmm%ﬁ%ﬁﬁo N 8. 29 10 I Preparatlon of -
4- Al | yl - o- - azi ne (compound 59) 15 Conmpound 56
(0.149,0.91 Mol ) was dissolved in acetonitrile and allyl bromnide (80pL,
0.91 mol ) was added at OC. After 1 h another portion of allyl bromide was

added. Af t eThefree aminetof eompiound:64.(300 mgaf28 mmal) avag dtsselwbm metbyleoe cliloride by

ILZSEDEQ;Ff%mB AP os: fyf&:ﬁwﬁﬁj@%@wﬁ?@ and hehageL| on of

4(1-(4-Al I
_ N(N-((jl et hy?/ enzam d|°h33 roc Y aﬂéﬁﬁém M@%Xﬁ@%ﬁ@%%gﬁh of

t hi s Exanpl mth@stapnepﬁowhbda;e (10/%), dried (sz@Ogymtdmperamddn edcuce The résidue was
descri bed for_Exanple 3

) © 125-3 R (2HC . KB e :
3430(br), Medmatpgmpbma';gi&sé@z@b& OB/ 55@5)%&%2){13%@ obgg,
5

167. [err]H [err]=7.60-6.90 (m 9H, Ar-H), 6.0- 5.
(m 4H, a||§ﬂm¥91"d§géﬂ§)§§?)8o (25, 31 MO, 4.0-3.7 (m 11H, allyl-H ,
pi per azi ne- H,

Mp: 140-50°C. IR (KBr) (cm-1): 3480(br) 2987, 2500(br), 1623, 1429, 1285,1245. MS
(free amine): 393, 267, 165, 127. H NMR: (free amine, CDCl3): & = 7.46-7.18 (m, 9H, Ar-
H), 4.25 (s, 1H, CHAry), 3.70- 3.15 (m, 8H, amide-CH3, piperazine-H), 2.36 (m, 4H,

15 piperazine-H), 2.05 (s, 3H, MeCO), 1.15 (br. m, 6H, amide-Me). Anal. calc. for
C24H331 N30, x1HCI x0.80 Hp0, C: 64.87, H: 7.62. N: 9.46. Found C: 65.01, H:7.76, N:
9.42.



WO 97/ 23466

PCT/ SE96/016

am de- CH ﬁsﬁ 0O (m |5H, piperazine-M, an de-M). Anar ca?b%
C[err]H[err]N302x 2HC x 2.9 H20: ¢,59.15, H: 8.35, N 7.14. Found C
59.05, H8.00, N 7.22. s Preparation of

4- (1-(2-di et hyl - 5- et hyl - pi perazi nyl) - 3- net hoxybenyl ) - N, N-

di et hyl benzam de di hydrochl ori de (conpound 61) 56 (42nyg, 0. 33mml ) and:
pot.assi um car bonate (46ng, 0.33mmol) i | ved in water (2m) and
di-t-butyl dicarbonate (79mg, 0.36mmmol) was gfded. After stirdng Ih the 10

sol vent was evap at Fn va nd the reS| due pur| fi ed by -clly omat ogr aphy
on silica ( rr]/l\/e 90: 10 N Boc
prot ected 55 whi d| SO et.am_hul get her with

| vedsi
)an

pot assi um car bon
(Chl or o- ( 3- net hoxypheny met h - N-di et hyl lﬂenza% de (63rrg | 9rmol ) .
Af ter heat i ng 4 days at - efI ux the sol &nt was renoved i'h vacuo and

resi due purified byff

95:5. Treatnent w th

5 chromatography on SI| %a (CH O[err]/lgga—l). 100: 0,
' r 3h,H{evaporation of sol vent

in vacuo and : ] ue with CHd [ drying
of the organic ph apkl evapor at 0 gave
27my (33% of the'free 2 Y Tr&&t ne@® with ex?s e the
di hydrochl ori de s d| ssol ved i n wat , O

/ 7
1601, 1K42, 1285.

np: 145-50C. IR (2HO . Br) 20 3500-3400( br),

M5(free am ne)y; 423, 296, 7 H NVR (CDd 3): [ efN 7.4-6.6

(m 8H, Ar-l—& 5:39, A 1H Ar 2CH)ajlyiBrorfiide( S, 3H, gq DZS 3.25 (2
H, L af d¢ 0, 2.50, Z. m 5Hpip (netH), 1.5

(br s, 1H, N-H), 1. . 'r H (br. m 6 H amde-M), 1715%s, 3H M),

0. 90 (d 3H_Ne;-.—£f—85-(s '3H, ‘Me). Calc. for - C26H37N30R x2HCA x 7.4

H2O. C: 49.58, H 8.61, N &#%7. Found: C 49.6 1, H 7.73,5N:

7E L@YQ

(Boc)z




25 6. 56. WD 97/ 23466

PCT/ SE96/ O#635/23466 PCT{SEI6/01635
L Preparation of 4(Phenyl-hvdroxynetbyl)-N N-diethyl benzam de (conpound 62)
The conmpound 62 was prepared by foll ow nggghe synthesis procedure as

described for s conpound 1. M5: 282,211, 165, 105. [err]H NWR
(CDC13): 8 = 7.38-7.20 (m 9H), 5.80 (d, J=3.5Hz, 1 H, 3.5/3.2
(2br.s, 4H), 1.2, 1.05 (2br. s, 6H). 10 1l. Preparation of

4- (.Chl or o- phenyl - net hyl ) - N, N-di et hyl benzam de (conpound 63) The

conpound 63 was prepaice
for conpound_ 2. |
266, 229, 195, 1 :
9H), 6.09 (s, 1H),
Preparation of 4-
di hydrochl ori de 20

d by follow ng the synthegis procedure as descri bed

\Shebyimagrsmp- 296, 2

25, 165, 121 and 300,

1 NOR broiBel [err]): A8- 7. 2Q 4
!li! —A—1® (bT. R : aﬂp|g§gng
iyl )-benzyl)- N Mdie ‘

(conmpound

allylbromide
e ]

Y:O




The conpound of this Exanple was prepared by follow ng the synthesis

pr ocedur _ described for conmpound 3. WO 97/

bCT/ SE06WABYEM6S petRBosmugs

Mp: 157-69C IR (amine, CDCl[err] in KBr cel 1) (cmferr]): 3690,3630, 1613,
1435, 1265. M (free amine): 351, 3086295 266, 194, 1665.

[err] HNVR: (free am ne, CDCl3): [err]=7.46-7.16 (m 9H, Ar-H), 4.24 (s,
1H, CHAr2), 3.5 + 3.2 (2 br. s. 4H, MeCH2), 2.89 (m 4H S piperazine-H),

2.36 (br. D dH, qmperaz.n , 1 94 (br s, 1H, N .2 +1.1 (2 br. s, 6H,
2Me). Anal . ?

. for C[e N3O x oHd x| 9 H20 C 57.61, H 7.65,
N. 9.16. Foun . 59, H |'$6 N: - 2 anple 36 10
Preparation 6f 4 N"GBPCAI I y 1- pi i nyl e zyluﬁg di eMW | berrzat®de
di hydr ochl ori de ,(conpound 6? The conpo i s Exanpl e was
prepared by fol I'é)vm ng the syhthesis procedure as @escribed for

Exanpl es 2 and Mo: 175- 205[err]’t IR anMne CDCl [err] in KBr

cell)(cnferr]) , 3, 1455, 1434, 1t 90, © 1143. M5 (free am ne):

391, 165, 125 Jecf]H NVR (freegam ne. 9}'#9 Eerr] = 7.42-7.12 (m
H, PSHy, 4.23 (s. 1H,

CHAr2), 3.5 + (2 br. s, 4H, Terr] 3.00 (m 2H, allyl-H,
2.6-2.4 (br%7s 6H, 2Me). Anal. calc.

H p ra2|
for Jerr]Herr] N H%a J 8.71. Found

C6222H749N ' '
' 7~

9H, Ar-H), 5.81'5m 1H, allyl-H, 5.10

\[ j\/orsops
l ; . allylbromide - )N | O O _
O _




L Preparation of 2-Hydroxynethyl -5-nethyl-pi perazi ne- 3, 5-di one (conpound
66) 25 w2844 t - But oxycar bonyl - al ani ne (5.0g, 26mmol) wWXECTHESE61638d

i n nmet hyl ene chl oride (50m.) with triethyl amne (8.1nlL), dried with
4A nol ecul ar sieves and transfered to dry gy flask under nitrogen.
i -Butyl chloroformate (3.8m, 29mmvl) was added at -10C The Sol ution

was stirred 15mn, then DL-serine nethylester hydrochloride (4.1g, 26mm|)
was 30 added apnd the solutionwas allowed to reach _Q5C g 0
Washi.ng the sg P N

PCT/ SE96/ 0163}
with brine, dry

3 S ﬁ/
acid for Ih. The acid was rem)ved i

thform

whi ch was treat ed

vacuo and the residue di sOb ved in anhydr ous 2- but anol m.) and
heated at reflux 2 dzés. The sol vent was renoved and the esi due
crystallized when tréated with acetone to give 1g of com@und 66 (24%. 5

I'l. Preparation of 2-Hydroxynethyl-5-nethvl-piperazine (conpound 67)
The conpound 67 was prepared by followi ng the synthesis pr ogledure as

descri bed for 10 conpound 5% I'l. Preparation of
2- (t-Butyl di phenyl si |yl oxy) nﬂt hyl - 5- met hv Iglé)eram ne dcorrpound 68)
bg o
(N | | N
' | Al
H 74

. |
1(7) - = 7

ieth i ) ents e
The compounds according to Examples 43-48 were prepared as shown in Scheme 14
below.



15 Conpound 67 (0.41g, -3.1mol) was dissolved in dry DVF (5nL). Chlor 0-t-
but yl di phe silane (0.95g, 3.4mmol) and i nm dazole (0.47 6. 9mmol.) was
Rorhss i 4

added a tirring was continued 1 2h. The product

addi ng ethyl acetate, brine and 1 M NaCH and shaki ng. The organic
phase was dried and evaporated in vacud68 Chr omat ogr aphy of the residue
on silica (CH2O 2/ MeOH, 100:0, 95:5, 90:10 and 80:20) 20 gave 0.39g (34%
pure corrpoun_d 68. Exanpl e 37 Preparati on of _
4+4- (2- Hydr oxynet hyl - 5- et hyl ) pi per azi nyl - benzyl ) - N. N-di et hyl -

benzam d |hydrochl ori de (corrpound 69) 25 The corrpound of this

Exanpl e ' ned by, f,0l |y 5. S of< !

descri be SOt : Emavas an~ B2 (cnferr]):
3300(br),[¢§ﬁ%ﬂ2ﬁ 1612, 1446, 1382 1296 1080. 30 I\/S(free am ne) : 381.
218, 181, . Lerr NVR (free amine, CDC 3): [err] = 7.44-7.18 (m 9H,
WO 97/ 23466

PCT/ SE96/ 1635

Ar-HS pound; 64 (6,0g. 17Tmmell-yps dissplyed ip G hydrochloric aﬁ‘ﬂﬂ@ﬂ&ﬁ%ﬂﬂmT

SF‘pS?aS*%e AR ThE Yol wad e REASREA Wit duods RH Qb aﬂuroszm N

1.8 H20: c&ceﬁ&aé& 0 'TOOML ,/rhixel¥: m&Bﬁ{FIiwmdL &nd &Yr-ﬁiyl dicarbofvate (37

8.19. 5 npl e 38’ reparation of 4-((4-4(2- Hydroxyrre%hyl
met hyl )pIIM) t@degishmmuy’b'ﬂﬁx N, After stirringj]lhea Geﬂlsaqucnsphasewas
dlhydrochl qQund

aci xﬂe% 1%: IV clic ac1d0 gnd extracted two times with ethyl acetate. The organic phase
10 was dried (K2CO3) and evaporated, and the residue purified by chromatography on silica

(EtOAc/ heptane/ AcQH, 10:90:0 to 66:33:1) to give a total of 3.85g (57%) of
compound 78. '

15

Compound 78 (150mg, 0.38mmol) was treated with excess HCl in acetic acid 1h. Acid -
removed in vacuo and residue dissolved in methanol and precipitated by addition of ether.
20  The precipitate was dried in vacuum at 100°C, Mp: 172-80°C. IR ( KBr) (cm-1):
3000(br),1700, 1606, 1454. 14 NMR: (DMSO-d6): 8 = 12.85 (s, 1H, CO,H), 8.95 (s, 2H,
NH), 7.92 -7.20 (m, 9H, Ar-H), 4.56 (s, 1H, AroCH), 3.33 (s, 8H, piperazine-H). Anal.
calc. for C1gHogN20,x2HCI, C:58.54, H:6.00, N:7.59. Found: C:59.9, H:6.47, N:7.88.

T RemAs et Rt Ml T LT TN et



10 The conpound of this Exanple was prepared by foll ow ng the synthesis
procedur e a%09723466escri bed for conpound 3. Mp: 185- 90 ECTISRIC/D1435 |
KBr) (cnferr]): 3500-2500(br), 1596, 1440, 1045. [err] HNMR (free

amne, CDC3): [err] = 7.40-6.60 (m 8H, Ar6%), 5.05, 5.10 (2s, 1H, ArZCH),
3.70 (s, 3H, 15 MO, 3.8-2.5 (m 12H, piperazine, amde CHerr]) 1.2-1.0

(br. s, 9H, am de-Me, piperazine- Me) . Exanpl e 39

Preparati on (4:(1- Al lyl-2-hydroxynet hyl - 5-met hyl ) pi perazi nyl )-3- 20
met hovaenvaﬁ“ﬂﬂM—M benzam de di hydr ochl ori de (corrpound 71)

The conpound ... Qi D WS, DA b Gl Loyi na o 1ESleS ¢

procedure as

(2HO , KBr)

peaks: 310, 2: 35t "NVR: . ):
[err] = 7.50-{gompound 81} 8H, Ar-H), 5.80, 5.20, 5.00 (3m 3H allyl-H),
4.0-2.3 (m 14H, piperazine-H allyl- am de-CH2) 3.80 (s, 3H, MO,
1.2 (br. &8, 6H, amde-M). Anal.cal c. “for Clerr]H err] N3G3 x2HCI x3.7

\%0_5 7/02 gi 627 CoinPoilfa 78'F15% 0.330MAE) afid cstum Sartiondte 36:2580.76nh%ol) wis mixed in

PCT/ SE96/ 016 I5OMF (2mL) and methyl iodide (72uL., 1.1mmol) was added. After 2h at 255C, potassium
carbonate (10% ,aq.) and the solution was extracted with ethyl acetate. After evaporation of
solvent in vacuo, the residue wés purified by chromatography on silica (EtOAc/ heptane,

10 30:70) to yield 0.13g (87%) of the methyl ester, compound 80. Boc-dcprotectipn was
acheived by treatment with excess HC] in methanol at S0°C. The solvent was removed and
the residue was pm}ﬁed again on silica. The dihydrochloride, compound 81 (35mg), was
prepared according to previous methodology. Mp: 1_85-95°C.. IR (KBr) (cm-1): 3400(br),
2700(br), 1720, 1612, 1430, 1285, 1190, 1112. MS (EI-. free amine): 310, 265, 225, 206,

15 165. '"HNMR: (020/CD30D + DSS): 8= 8.20-7.34 (m, 9H, Ar-H), 5.03 (s, 1H, CHAry),
3.89 (s, 3H,_ MeO), 3.42 (m. 4H, piperazine-H), 3.08 (m, 4H, piperazine-H). Anal. calc. for
C19H22N207 x2HCl x 1H70, C:56.86, H:6.53, N:6.98. Found C:56.82, H:6.54, N:7.00.



L Preparation of Mthyl 3-(hydroxy-(2-naphtyl)nmethyl)phenyl ether (conpound
72) 5w ound 72 was prepared by follow ng the synthesis procedure
as descri (ggﬁ?%r%m conpound 1. VB 264, 155, TSE/SES643635 (9
101. [err]HNWR (CDO3): [err] = 7.90- 6778 (m 11H, Ar-H), 5.98 (d,
J = 3.5Hz, 1H, Ar2H), 3.78 (s, 3H MO, 32 (d, J = 3.5Hz, 1H, OH). 10
1. Preparation of Methyl 3-(chloro-(2- naphtvl)met hvl ) phenvl et her
(conpound 73) The conpound 73 was prepared by followi ng the synthesis
ptocedure as descri bed for conpound 2. GC- M5 (2 peaks): 278,
247, 215, 171, 155, 135 and 282, 248, 247, 231, 215. [err]H NWR
(CDCl[errR): [err] = 7.86-6.81 (m 11H, Ar-H), 6.25 (s, 1H Ar2H), 3.76 (s,
3H, MO._ III. Prepara’uon of 4--Al yI met hyl p| peraZI ne (corrpound 74)
20 gipergzinzb-hengvllshenzamide divdvrochinridee :
(5m) and | yl brom de (86pL 1rrrm|) was added at OC Stl Tri ng was
conti nued OC for I'h, then at 25C for 6h. Evaporation of solvent in
vacuo and chr omat ography on silica (CHZCI [err]/ MeCH, 80:20) gave 80ny
(57% pure conmpound 74.. 25

Compound 78 (0.11g, 0.28mmol)wasd1ssolvedmdrymethylcnc chloride/ THF, 1:1

(5mL) and cooled to -20°C. Tncthylamme (78uL 0.56mmol) was added and then i-butyl

~ chloroformate (37;11., 028mmo!) After 10 mm ammonia in methylene chloride (0.51mL,
1.1M, 0.56mmol) was added and the temperature was allowed to rise slowly to 25°C_. After

10 3h, the solvent was remove'.d'in vacuo and the residue was purified by chromatograpy on

silica (CHp_Gy] McOi-iﬁNH;;, 95:5:1 and 90:10:1) to give 70mg (62%). Treatment with

HCl in methanol 3h at 50°C, removal of solvent in vacuo and chromatograpy on silica
(CH2Cly/ MeOH/ NHa, 90:10:1 and 80:20:1) gave the free amine which was converted to
the dihydrochloride salt 82. Mp: 192-200°C. IR ( KBr) (cm-1): 3939(br), 3184(br),

15 2700(br), 1665, 1610, 1565, 1426. MS (amine): 295, 250, 210, 165, 152."H NMR: (amine,
CD30D): §=7.96 -7.22 (m, 9H, Ar-H), 4.93 (s, 2H, NH), 4.40 (s, 1H, AroCH), 2.94 +
2.46 (2m, 8H, piperazine-H). Anal. calc. for C1gH21N30 x2HC1 x1.1H20, C:55.70,

H:6.54, N:10.83. Found C:55.83, H:6.76. N:10.75.

The compound of this Example was prepared by following the synthesis procedﬁrc as

35 described for compound 82, but substituting ammonia for ethylamine.

Mp: 180-85°C. IR ( KBr) (cm-1): 3331(br), 2700(br), 1640, 1545; 1440, 1308. MS: (EI,

amine) 323, 278, 267, 238, 195, 165. 'H NMR: (amine, CD30D): = 7.84 -7.14 (m, 9H,

Ar-H), 4.9 (br. s, NH), 4.45 (s, 1H, Aro,CH), 3.40 (m, 2H, ethyl-CH)»), 3.25, 2.65 (2m, 8H,
30  piperazine-H), 1.20 (m, 3H, ethyl-Me).
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Preparati on

of Methyl 3-((2-naphtyl)-(3-nethyl-piperazinyl)nethyl)phenyl

et her di hydrochl oride (compound 75) -4 The conmpound of this Exanple
was prepared by follow ng the synthesis procedure as descri bed for

conpound 3.
1263, 1043.

Mp: 170-74C. IR (KBr) (cnferr]): 3461, 2458, 1600, 1439,
M5 (am ne): 386, 247,215, 139, 112.[err]H NMR (am ne,

CDGl3): =7.84-6.66 (m 11H Ar-H), 4.33 ( s, 1H 10 CHAr2),3.74,3.73
(2s, 3H, NEO‘, 3.00-2.70 (m 6H, piperazine-H. 1.95, 1.65 (2m 2H,

pi per azi ne-

.92 (2d, J = 6.4 Hz, 3H, piperazine-M). Anal. calc.
0 . . -

for CJerr]H grr 4.(1 x2HC 8l errlQ 7.05, N

6.20. Found, ~EERAaUER DI Gl 1IN ARV FeBA e s e T
of Methyl 3-((2-naphtyl)-(4-allyl-2-nethyl-piperazinyl)nethvl)pheny

et her di hydrochl ori de (conpound 76) The conpound of this Exanple was

prepared dy

CompoindB2 (45mgy 011 anl)swas dissstveddinalsy THF (2mild aad cbeled t@0°C.

Ex | 3. 20 . 173-82 C. IR (KB : 3430, 2500, 2355
TaoL” T435, - Dyridine (UL O néh Eficorbacetio aphydrie £ il D25vmra0l) vemgdied

(am ne, CDC
allyl-H), 5.

S e 5 e s B s i

3H, Megthy] acetifle. Thedrgdnic Phase Wasvaked wichidilute NEHGO 2&1&%{ d@)&-and
fof 25 Co6rB2N20 gg‘HCI x0.4 H20, C 66. 92, #"9 08, 25,90,

Anal . cal c.
Found C. 67.

10

15

20

30

&vaporited ilacubl The residu® was treated with HCI in methanol 3h at S0°C. Removal of
solvent in vacuo and chromatograpy on silica (CH2Cly/ MeOH/ NH3, 90:10:1) of residue
gave 15mg (49%). }reatmcnt with excess HCl in ether/ mct_hanol. gave the dihydrochloride
compound 84 which was precipitated, dissolved in water and freezedried. Mp: 141-45°C.
IR (KBr) (cm-1): 3400(br), 2700(br), 2230, 1434. MS (free amine): 277, 232, 192, 165. n
NMR: (free amine, CDCl3): 8= 7.58-7.18 (m, 9H, Ar-H), 4.27 (s, 1H, CHAr;) 2.89, 2.35
(2m, 8H, piperazine-H), 1.70 (s, NH). Anal. calc. for C;gH;9N3x2HCI x1H70, C:58.70, H:
6.29, N: 11.41. Found C: 58.88, H: 6.46, N: 11.24. '

Example 48
Preparation of 4-(1-piperazinyl-benzyvl )-gcetop. henone dihydrochloride (compound

Compound 78 (0.20g, 0.50mmol) was dissolved in dry THF (SmL) and cooled to 0°C
under nitrogen. Methyl lithium (3.1mL, 0.8M in ether, 2.5mmol) was added during 1 min
and stirring was continued for 2h. Chlorotrimethylsilane (0.63mL, 5.0mmol) was added and
the temperature was allowed to reach 25°C, then ammonium chioride (aq) was added. The
organic phase was decanted off, evaporated and the residue purified by chromatography on
silica (CH2Qly/ MeOH/ NH3, 95:5:1) to give 0.11g (75%) of ketone without Boc-group.
The dihydrochloride salt, compound 85 was prepared by treatment with excess HCl in
ether. Mp: 175-85°C. IR (KBr) (cm-1): 3400(br), 2700(br), 1680, 1607, 1424, 1269. MS
(El, free aminc): 294, 249, 209, 165. T NMR: (free amine, CDCl3): 8 = 7.77-7.04 (m, 9H,
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Exanpl e 6Prepar ation of 4-(4-Acetyl-1-piperazinyl)- Bﬁwgglas

N, N- di et hyl benzam de hydr ochl ori de _fcorrpound 77) 5 The free am ne
of conpound 64 (100 ng, 0.28 mml) was dl%sol ved in net hyl ene chl ori de

(5 mM), cooled to OC. Triethyl amne (43 pl, 0.31 mml) was added and t hen
acetyl chloride (22 pl, 0.31 mmuol) vvas added dropwi se. After 10 m n,

t he. sol ut igr 9IRS dCHAr). ¥ j 0 ( %
(K2Cq err rHYV? evapgfrlat ed I‘Z)ﬁw\'/gaé(;{?q’qﬂgﬁei resi d‘? ﬁ%‘is, 31.me0?

chr omat og4ap bem}[yca (CH2A 2/ MeOH/ NH3, 95 5:0. 5) to give 116 ny of
conmpound 77 ' 100

140- 50C. KBr cn err] 3480
2987, 250 yalt‘»l%!éwﬂgzlszorz%ﬁxﬁsﬂzﬂgc 576 (B¢ ée&am 71@7 i%?s‘) 165,
127[err]&l§l\4§.ﬁf eamne CDCl [err]): [err] = 7.46-7.18 (m 9H Ar -
, 4.25 3.70- 3.15 (m 8H, am de-CH2, piperazine-H), 2.36
(m 4H; 15 piperazi ne H, 2.05 (s, 3H MCO,. 1.15 (br. m 6H, am de-M).

Anal . calc. for C24H err] N3O2 x 1HCL x 0.80 Herr]OQ C 64.87, H
7.62. N 9.46. Found C. 65.01, H7.76, N 9. 42. WO 97/ 23466
PCT/ SE96/ 01635 64 '
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E13SiH-TFA .

A mixture of 4-benzoylpiperidine hydrochloride (6.77 g, 30.0 mmol), di-tert-
butyldicarbonate (7.2 g, 33.0 mniol) and KHCOj3 (6.0 g, 60 mmol) in HoO-THF (50/20

mL) was refluxed for 1h. The reaction mixture was extracted with ethyl acetate (2 x 100
mL). The combined organic layers were washed with brine, dried over MgSO4. Removal of
solvents gave 4-benzoyl-N;t-butoxylcarbonyl-piperidinc (8.54 g, 98 %); Oy (400 MHz,
CDCl3) 1.47 (s, SH), 1.70 (m, 2H), 1.83 (m, 2H), 2.91 (m, 2H), 3.42 (m, 2H), 4.18 (brs,
2H), 7.46 (m, 2H), 7.56 (m, 1H), 7.93 (m, 2H).



5 WD 97/ 23466
PCT/ SE96/ 01 88%97/23466 66 : PCT/SE96/01635

10

15

20

25

30

75

To a solution of 4-iodo-N,N-diethylbenzamide (3.03 g, 10.0 mmmol) and TMEDA (1.28 g,
11.0 mmol) in dry THF (30 mL) was added t-butyllithium (10.0 mL, 1.7 M, 17.0 mmol) at -
78°C. After 10 min, 4-benzoyl-N-t-butoxylcarbonylpiperidine (2.89 g, 10.0 mmo}) in THF
(5 mL) was dropwise added. The reaction mixture was warmed to r.t. and then quenched
with aqueous NH4Cl solution and extracted with ethyl acetate (2 x 100 mL). The combined
organic layers were washed with brine, dried over MgSOy4. Removal of solvents gave a
crude product, which was purified by silica gel column eluting with MeOH-CH,Cl,
(0:100 —>2:98) tg provide 4-(o-hydroxy-a-(4-N-t-butoxylcarbonylpiperidinyl)-benzyl)-
N,N-diethylbenzamide (MTL 0327, 2.60 g, 56%): m.p.: 100-103°C (CH2Ql2): vmax (KBr)
em’ 3426, 2973, 1687, 1618, 1428, 1289, 1168; dy (400 MHz, CDCl3) 1.08 (brs, 3H),
1.20 (brs, 3H), 1.30 (m, 4H), 1.41 (s, 9H), 2.50 (1, J=11.2 Hz, 1H). 2.66 (m, 2H), 2.86 (s,
OH), 3.22 (brs, 2H), 3.50 (brs, 2H), 4.09 (brs, 2H), 7.18 (m, 1H), 7.26 (m, 4H), 7.45 (m,
4H); 8¢c.13 (100 MHz, CDCl3) 128, 14.1, 26.2, 28.3, 39.1, 43.2, 44.3, 53.3, 79.2, 79.4,
125.75, 125.79, 126.2, 126.6, 128.1, 135.1, 145.3, 146.8, 154.6, 171.0.

To a solution of 4-(a-hydroxy-&-(4-N-t-butoxylcarbonylpiperidinyl)-benzyl)-N,N-
diethylbenzamide (466 mg, 1.0 mmol) and triethylsilane (232 mg, 2.0 mmol) in dry
dichloromethane (10 mL) was added trifluoroacetic acid (10.0 mL) at r.t. After 30 min at

" 1.t., more triethylsilane (232 mg, 2.0 mmol) was added. The reaction mixture was stirred for

14 h at r.t., and then condensed. The residue was dissolved in AcOEt (100 ml). The

resulting solution was washed with 1 N NaOH solution, aqueous NH4Cl solution and brine,
dried over MgSO4. Removal of solvents gave a crude product, which was purified by silica
gel célumn eluting with NH40H (1 N)-Me‘OH-CHzC_lz (2.5: 15: 82.5) to provide 4-((a-4-
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pipuidinyl)—benzy!)—N,N—diémylbenzmnide (245 mg, 70%): m.p.: 160- 162°C (CHXQp);

' Vemax (KB) em’! 3325, 2937, 1613, 1461, 1283, 1095; 5y (400 MHz, CDCl) 1.05 (brs,

3H), 1.07 (m, 2H), 1.19 (brs, 3H), 1.53 (m, 2H), 2.04 (brs, NH), 2.20 (m, 1H), 2.55 .
J=11.6 Hz, 2H) , 3.01 (m, 2H), 3.23 (brs, 2H), 3.51 (d, J=10.4 Hz, 1H), 3.52 (brs, 2H),
7.15 (m, 1H), 7.27 (m, 8H); 3c.13 (100 MHz, CDCl) 12.8, 14.1, 32.2, 39.0, 39.9, 43.1,
46,5, 59.0,126.1, 126.5, 127.9, 1280, 128.3, 134.3, 143.0, 144.7, 1710,

;oo
Procedure as for N,N-Diethyl-4-[(2,5.5-trimethyl- 1 -piperazinyl)- 3-methoxybenzyl}-
benzamide. N,N-Diethyl—4—(chlom—3—mthoxybenzyl)—benumidc (1.6g, 4.8mmol) was

reacted with piperazine (1.6g, 19mmol) in acetonitrile (20mL) for 4 h at 80 °C to give a

total of 1.1g product (63%) which was converted into the dihydrochloride salt. Mp: 165-82

°C. IR (amine. CDCI; in KBr cell) (cm-1): 3688. 1611. 1458, 1436, 1285. MS(free amine):
381, 336, 296, 224, 196, 165, 152, 112.'H NMR: (amine, CDCl;): 5= 1.05, 1.15 (2 br. s,
6H, 2Me), 2.51, 3.02 (2br. s, 8H, piperazine-H), 3.2, 3.45 (2 br. s, 4H, MeCH,) 3.72, 3.73
(2s, 3H, MeO), 4.21 (s, 1H, CHAIr), 4.5 (br. s. 1H. NH), 6.60- 7.40 (m, 8H, Ar-H).
Ca23H33; N30, x2HCI x0.80 H:O requires: C: 58.92, H: 7.44, N: 8.96. Found: C: 58.98, H:
7.76, N: 8.86. -

Procedure as for N,N-Diethyl-4-[(4-allyl-2,5,5-trimethyl- 1-piperazinyl)-3-methoxybenzyl]-
benzamide.

N.N-Diethyl-4-(3-methoxybenzyl-1-piperazinyl)-benzamide (0.16g, 0.42mmol) gave 30mg
product (20%) which was converted to dihydrochloride salt. Mp: 151-76 °C. IR (amine,




[err] ' Di et hyl benzani de repl acenents etc,
The corrpounWOHmmdl ng to Exanpl es 4348 were prepared as sholrmfsm@imre
14 bel ow.

77

CDCL; in KBr cell) (cm-1): 3688, 1611, 1457, 1435, 1288. MS(frec amine): 421, 125.'H

NMR: (amine, CDCl3): § =1.1 (2 br. s, 6H, 2Me), 2.3- 2.6 (br. s, 8H, piperazine-H), 3.00

(m, 2H, allyl-H), 3.2- 3.5 (2 br. s, 4H, MeCH), 3.78 (s, 3H, MeO), 4.20 (s, 1H,"CHAn),

5.14 (m, 2H, allyl-H), 5.85 (m, 1H, allyl-H), 6.70-7.46 (m, 8H, Ar-H). CzsH3sN:0; x2HCl
s x1.4 H,O requires: C: 60.09, H: 7.72, N: 8.08. Found C: 60.12, H: 7.59, N: 7.88.

10
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4-((4-[err]-Butoxycarbonyl - 1- pi perazi nyl ) - benzyl ) - benzoic acid
(conpound 78) s Conpound 64 (6.0g, 28mvol) was di ssolved in 6N

hydrochl oric acid and heated at 120C for 3 days. The solution was then
neutralized with aquous NaOH (-12g). . The sol ution was .concentrated to
100mL, m xed @ th THE ) and di-t-butyl @icarbonate (3.7g,

17mol ) addedldi ssol
aguous phaae'
wi th et hyl "acet §

THF (50nL). After t|rr|ng Ih at 25[err]C, the

i ed vx,ith.IMcitéi- exdracted two tines
ank was dri
evapor at ed, and 7 pu &by chr omat ogeaph
( Et CAc/ heptane/ Ac 10:90:0 to 66:33:1) to give a total
of conp§nd 78. O Exanple 43 15 Preparati e of(l}

4- (1- pi perazifnvl ) - benzyl ) - benzoi ¢ acid di hydrochlorid ggggpound

Conpound 7§~ A . 38 '*~:-- was treated with excesg HCl in acetic acid

I h. Acid : i -Bédyipipsragne di s?ol ved iinCHe®taanol and
precipitated by 2% yon was_dried in vacuum
at 100C. Mp: 172-80C. |IR ( K ) R - « %, 1606, 1454,
[err]H NVR (DI\/SOdKjerr] GHGN (s, iH cq (s, 2H,

“of 3.85g (57%

e pr

NH), 7.92 -7.99 (m 9K JAr-H), =86 (s, 1H Ar2cH), 3. (%, 8H,
pi per azi ne-H). Anal calc. for C[err]H[err]N[err]err]x2HCI C. 58. 54,
H:6.00, N 7.59. Found} C:59.9, H 6.47, N 7.88. (D)}

HoN Ph

2NN T

o, | 4 ~- -

8

reflux Ac20 M N

oHN pyridine [ O O
LD o,
rt. 0.5hr. N
() &

n-BuLn O O

78 dagraec THF

| T\Ph.
m
J

b

-

N :
CHyCN,50dsgree G § O O

Ph
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Exanpl e 44 and 45 Preparati on of Methyl '

4- (4-t-butoxvcarbonvl - 1- pi perazi nvl ) - benzwyg benzoat e (conpound 80) and
Met hyl 4-((1-pi perazinvl)-benzvl)benzoate di hydrochl ori de (compound 81)
Conmpound 78 (0. 15g, 0.38mmvl) and cesium carbonate (0.25g, 0.76mpl) was

m xed in DMF (2nmL) and nethyl iodide (72pL, |.Immol) was added. After
2h at 25[err] C, potassium carbonate (10%,aq.) and the solution was
extracted with ethyl acetate. After evaporation of sol vent in vacuo,
the residue was purified by chronmatography on sil i ca (Et QAc/ heptane, 10

Boe. dhor o Llhesompaunds oF Exaotales 44 55 weusyibeRieed £ BRI sEherpe 16 Aboys: nanol

at 50C. The sol vent was renoved and t he re5|due was purified again on
silica. The dihydrochl oride, conmpound 81 (35ng), was pr epar ed
accordi ng tqLprevious nethodol ogy. M 185-95C. IR (KBr) (cnferr]):

3400( br), 1720 1612 1430, 1285. 1190, 1112. MS (El, free
am ne): 310 ACIRROUNC O Y GTON zyl)h-nitrobenzene ( D20/ CD3CD + DSS) : 8 =

(m bt pi éé%w“hw%ﬁao?q#mmb“mg@fsﬁvﬁ% in70m oy b e

Cerr] H22N2QR i idCbr et if e a0 18BHI G955, W Anll) vhén GaBA1 Saded NG, Bk

PCT/ SE96/ O1Ghixture was stirred at r.t., for overnight, quenched with NH,(Cl sat’d aquious solution,

L Preparation of 4-((1-piperazinyl)-benzyl)-benzam de dih ride
(Conpoﬁﬁg MeOH was (csapoeatgd and Et\(l)IZc was a%dt)-,d the mixture was “yas{nedc 8: water, the

(

organic layer was 9ned over MgSO, and concentrated to give a solid as the desired
product(~4.58g, ~100% yield). |

'H NMR (CDCl;, TMS):8(ppm): 2.40 (s, br, 1H, OH); 5.92 (d, J= 3.2Hz,1H, Ar-Cﬂ-OH);
15 7.30-7.40 (m, 5H, Ar); 7.58 (d, J=8.6. 2H, Ar-NO:); 8.18 (d, J=8.6Hz, 2H, Ar-NO,).

Compound II: 4-(a-chlorobenzvl)-nitrobenzene
Compound I (4.58g, 20mmol) was dissolved in anhydrous CH.(l;, thionyl chloride (4.68g,

39.4mmol) was then added to the mixture under N, the reaction mixture was refluxed for 5
20 - hr and was cooled down to r.t., the solvent and excess of thionyl chloride were evaporated
under vacuum to give a yellowish solid as the desired product (~100%yield).

'"H NMR (CDCl,, TMS):8(ppm): 6.16 (s, 1H, -CH-Cl); 7.30-7.40 (m, 5H, Ar); 7.59 (d,
J=8.6Hz, 2H, Ar-NO,); 8.20 (d, J=8.6Hz, 2H, Ar-NO,).

To compound II (1.0g, 4.1mmol) and N-benzylpiperazine (1.45g, 8.2mmol) dissolved in
anhydrous acetoniltrile, catalytic amount of potassium carbonate was added and the reaction
mixture was then refluxed overnight. After cooling down to r.t., the mixture was washed

3o with brine, the organic layer was concentrated under vacuum to give an oil, it was then
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85) Conpound 78 (0.11g, 0.28nmmol) was dissolved in dry nethylené
chlori de/ 'ﬁl%&l (5m.) and cooled to -20C Trieth

(78[err]L, JEE ol ) was added and then i-butyl chﬁ%%@é

(37p. L, 028mml). After 10 min, ammonia in nmethylene chloride (0.51ni,

1.1M 0.56mm|) was added and the t enper &ure was allowed to rise slowy to

25[err] C. After 10 3h, the solvent was renoved in vacuo and the residue
was purified by chromatograpy on silica (CHZCI[err]/IVEC]—I/NHS 95:5:1

2t soc, - eras By WR({CHtg CHhruMEBMIRE oS a5, e Filsaniio e the pure

(CH[err]CI EW i\ﬁg 1 and 80:20: 1) gave the free am ne which
was converE‘ggélre%i ( 6%0d¥1%ﬁ3‘r ochloride salt 82. My: 192-200C IR (
KBr) (cml): 3939(br), 3184(br), 15 2700(br), 1665, 1610, 1565,  1426. MS

(am ne): 2?5 250, 210, 165, 152. H NVR (am ne, CD3OD): [err] =
7.96 -7.22 mmrcbm AMS)S: 412 A5, ) piperasi ring), 3151 (R -CH 434
246(2m lc. for CJerr]H err] N3O x2HCl x

. 1H20,5 C: gﬁ" 997}3‘8 132?4% - Found C 55.83, H 6.76. N: 10.75.
20 Exanpl e
4-((1-pi pergl ny S enzv N—et ;vlgéesn%a%zge"g drocl'*ﬁ 0127 1281, 12 rlr%so-l’md
83) 129.ZhES 7914019, 446:8, 130.6pparanpl e was prepared by fol | owi ng t he
synthesis procedure as 25 described for:conpound 82, but substituting
amoni a for ethyl am ne. Mp: 180-85[err]C IR ( KBr) (cm1l):
3331(br), %700‘12%, 1640, 1545, 1440, 1308. Ms: (EI, - . am ne) 323,
278, 267, n , 165. [err]H NIVR (am ne, CD3OD): [err] =7.84 -7.14 (m
9H, 10 P J ,; ) : - l o3 2H,
et hyl - CH2) T 3. 25, 2. -A), 1. , et hyl-Me).
WD 97/ 23466 N '

PCT/ SE96/ 01635
To compound I (900mg, 2.33mmol) dissolved in 10ml of MeOH, Ra-Ni (150mg) was

added and the temperature was increased to 35°C, hydrazine (380mg, 11.63mmol) was then
added slowly via a syringe while it was stirring, the temperature of the mixture was

15 increased to 70°C, until the evolution of the gas seized, the reaction mxxturc was cooled
down to r.t., filtered over celite and concentrated to give an oil, which was purified by
MPLC using CH;Cl,/MeOH= 99/1—99/5 as the eluent to give a yellowxsh solid as the
desired product (660mg, ~80%yield).

20  Elemental Analysis Caled.for: CacHzN5.0.2H;0: c, 79.64; H, 7.43; N, 11.55. Found: C,
79.83; H, 7.65; N, 11.64.
IR (NaCl Film): v =2807, 1620, 1513, 1451, 1282, 1137cm’. |
'H NMR(CDCI3, TMS):5: 2.3-2.48 (8H, br, piperazine ring), 3.45 (2H, s, br, -NHp), 3.48
(2H, s, Ph-CHy), 4.10 (1H, 5, Ar-CH-Ar), 6.51 (2H, m, Ar), 7.11-7.37 (12H, m, Ar)ppm.

To 4-[(N-benzyl-1-piperazinyl)-benzyl]-aniline (compound 91) (50mg, 0.14mmol) and
3  anhydrous pyridine(excess) were dissolved in anhydrous dichloromethane, followed by the



71 Exanpl e 47 Preparation of

4+ (1- pi per agpOyh3dsenzy!l ) - benzonitril di hydrochl ori de (conpourrCBsE6/01635
Conpound 82 (45ng, 0.1llnol) was dissolved in dry THF (2nlL) and cooled to
Oferr]C Pyridine (36[err]L, O.44ny) artq trifluoroacetic anhydride
(31pl, 0.22mml) was added and stirring was continued for Ih at 25C
Wat er ‘was added and the solution was extracted with ethyl acetate. The
organi ¢ phase was washed with dilute NaHCO3 (aq), dried (K2CJerr]) and
evapor at ed i Bdditien Of adéiR dnffdrileq4¥@ ) TheRheibn/inbitdGhas stirredtat 200 for30 min. and
50C. Renpval of 10 solvent in vacuo and chromatograpy on silica_ (CHd 2/
MeOH NH3, 9Quériched by H.0; sheguwashed withgat/d NadHEO{ aguzpus solutiomand brine; thecorganic

HC in ether/ nethangl gave the, di hydrochlgrid conpound 84 whi ch wa
pr eci pi t at ed 1aYgF S8 PYFr W“%ﬁsgékzééﬁ‘?‘g&m I%FCQE%@S@ give an ?&T @RES?‘?
(cm1): 3400 7%?4‘ . 2230, 1434. MS (free amne): 277, 232, 192,
165.[err] H %‘ﬂ\é“ r%gae,"y?fﬁ)he, CDA 3): [err] =7.58-7.18 (m 9H Ar-H),
4.27 (s. 4H, CHAr2) 2.89, 235 15 (2m 8H, piperazine-H), 1.70 (s, NH).
Anal . calc. for (Jerr]Herr]Nerr]X2HO x| H20, C 58.70, H .. 6.29, N
11. 41. Found 'B:NNR: §6PCl, TMS): 2M:(3H1s.20CHy), 2.3-2.488hhrepipgrazin ring), 3.48 (2H, s,
Preparati on - (1- pi perazi nyl .. beng - t enane di hydrochl ori de
(conpound 20%L8é¥1)’ ﬂé)afganﬁgﬁgiﬂrﬁ(#‘%g&@ﬁsﬁﬁﬂeﬂ was di ssolved in dry
THF (5nlL) and cooled to OC . under nitrogen. Methyl lithium (3.1nL, 0.8M

in ether, 2.5mmol) was added during 1 mn - and stirring was continued
for 2h. Chl oBdrhént@Et Ajdlgdié DaRd 6k N3O0 ZNHTL. \E3HOIEH 64)83; B, 6.641€N, 8.40.

tenperature was all owed to reach 25C, then amoni um chl oride (aq) was
added. The Found: . 86 Hhibehde Nuds/3decant ed of f, evaporated and the residue
purified by chromatography on silica (CH2A [err]/MeOH NH3, 95:5:1) to
give 0.11g (75% of ketone¥w thout Boc-group. : _

15
To 4-[(N-bcnzyl-l—piperézinyl)-benzyl]-anilinc (compound 91) (100mg. 0.28mmol) and
pyridine (excess) were dissolved in anhydrous diéhlorqmethane (5 ml) followed by the
addition of methanesufonic anhydride(97.55mg, 0.56mmol), the reaction mixture was
stirred at rt. for 20 min. followed by TLC, then it was quenched by adding drop of water,

20 10 ml of EtOAc was added, the mixture was washed with saturated NHCl aqueous
solution and brine, the organic layer was dried over MgSO;, concentrated and purified by
MPLC using CH,Cly/MeOH=99/1~95/5 as the solvent to give the pure product as a white
solid (~90mg, ~70%yield).

25 Melting point: 195~200°C(dcp.)

'H NMR: (CDCl,, TMS) &: 2.3-2.48 (8H, br, pipyrazin ring), 2.96 (3H, s, CHxSO3), 3.51
(2H, s, Ph-CHp), 421 (IH, s, Ar-CH-Ar), 6.25 (IH, br, S-NH-), 7.10-7.41 (14H, m,
Arppm.
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o e S e e ettt e wnl S S il = 7

The d| hydrochl oride salt, conmpound 85 was prepared by treatment with excess

HCl _-ether. M: 175- 85C. IR (KBr) (cm1): 3400(br), 2700(br), 1680
1607 14!@91’23@6 M5 30 (El, free anmine): 294, 249, 209, F§3/SE2¢M :
(free amne, CDCl[err]): [err] = 7.77-7.04 (m 9H, WO 97/ 23466

PCT/ SE96/ 01635 - 82 72 Ar-H),
4.22 (s, 1H CHAr[err]), 2.92 (m 4H piperazine-H), 2.43 (s, 3H MCO),
2.40 (m 4H, pi perazi ne- H) Anal calc for C[err]H[err]Ne[rr]O

x2Kd xI . 613H20 C. 57.61, H

6. 91. C NMRADCL)EH:0tH24 m237l§'374?@6353 1292 129715 1285 128.1, 127 %clr?élrﬂa 14

121.0,75.5, 63.0, 53.2, 51.8, 39. 3ppm

Elemental analysis: Calcd.for: CasHaN30,S. 0.9H;0: C, 66.46; H, 6.87; N, 9.30. Found: C,
s 66.53; H, 6.61; N, 9.23,

10
To &{(N—bcniyl—l-éiﬁrazhyl)-benzyl]-'mﬁlinc (compound 91) (100mg, 0.28mmol),
Lithium hydride (2.5mg, 0.3mmol) and 1-bromomethylacetate (44.16mg, 0.28mmol) were
mixed in anhydrous THF, the reacuon mixture were refluxed for 2 hr. and cooled down to
rt., then quenched with drops of water, washed with brine twice, dried over anhydrous
15  MgSO, and concentratcd to an oil, purified by MPLC using CHzCl,jMeOH-98/2 as the
solvcnt to give an oil as the product (~23mg, 20%).

IR (NaCl Film): HCl sa]t ,

v =3404(br), 2922(br), 1745,1610, 1517, 1439, 1207cm™

20 | ' '
‘H NMR: (CDCl;) 8: 2.40 (8H, br, piperazine ring), 3.50 (2H, s, Ph-CHb), 3.75 (3H, s, -O-
CH,), 3.85 (2H, d, J=5.2Hz, N-CH:), 4.12 (1H, s, Ar-CH-Ar), 4.18 (1H, t, J=5.2Hz, Ar-
NH-CH3), 6.49 (2H, d, J=8.4Hz, -N-Ar), 7.14~7.38 (12H, m, Ar)ppm.
Anal.Calcd for: CyHyN3O,#3HCL: C, 60.17; H, 6.36; N, 7.80. Found: C, 59.97; H, 6.61;

2 N, 7.46. -
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Compound IV: 4-(3-flyoro-a-hydroxybenzyl)-acetonitrile

To 1-Fluoro-3-iodo-benzene (7.53g, 33.9mmol) was dissolved in alﬂxydroixs THF and was
cooled down to -78°C, n-Butyllithium (2.5M in THF, 33.9mmol) was added slowly into the
reaction mixture via a syringe, the mixture was stirred for 10 min. followed by the addition
of the solution of 4-Acetamidobenzaldehyde (1.84g, 11.3mmol) in Smil of dry DME, the
reaction mixture was then stirred at -78°C for 30 min. before quenched with NH,Cl aqueous
solution. The organic layer was washed with brine and dried over anhydrous MgSOs,
filtered and concentrated to an oil, purified by MPLC using 10% heptane in CH,Cl, and
100%CH>CI: to give the pure product (1.65g, 56% yield).

s |
'H NMR: (CDCL) &: 2.14 (3H, s, OCCH>), 2.55 (1H, s, br, OH), 5.76 (1H, d, J=3.2Hz,

Ar-CH-Ar), 7.35 (1H, s, CONH), 6.90~7.50 (8H., m, Ar)ppm.

mpound V: 4-(3-fl ol 1)-acetonitri

This was prepared using the saine method as described for the preparation of compound
(I) but using compound (IV). It was used directly for the next step reaction without
purification. o

'H NMR: (CDClL) &: 2.15 3H, s, OCCHs), 6.10 (1H, s, Ar-CH-Ar); 7.84 (1H, s, CONH),
6.90~7.6 (8H, m, Ar), 7.84 (1H, s, CONH)ppm.

This was prepared using the same method as described for the preparation of compound
(TIY) but using compound (V). ' '



WO 97/ 23466 PCT/ SE96/ 01635
74 Schene 15
[err] BVO9723466c compounds according to Exanpl e 49 were SROSEISOIES as
shown in Schene 15 above. T

84

'H NMR: (CDCl,) &: 2.14 (3H, s, OCCH), 2.40 (8H, br, piperazine), 3.51 (2H, s, Ph-
CHy), 4. l9(lH s, Al-CH-Ar), 6.80~7.40 (13H, m, ADppm.
ANALYSIS:

s Anal.Calcd for: CosHuFN;O «2HCI1 6&1,0,-211,0 C, 56.24; H, 6.02; N, 7.13. Found:
C,56.29;H,6.10; N, 6.88.

ﬂ - ) ! o ®

10
The novel compounds i‘écording to the present invcmion may be'administered per orally,
intramuscularly, subcutaneously, mtrapentoneally, mu‘athoracxally, mtravcnously,
intrathecally and mu'acerebrovcnmcularly - '

15 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 ph§§ician,
when determining the individual regimen and dosage level at the most appropriate for a

particular patient.

20  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.

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

In powders, the carrier is a finely divided solid which isin a mnxture with the finely divided
active component. In tablets, the active compbnent is mixed with the carrier having the




l. Preparatlon of 4-benzovl - N-t-but oxyl carbonyl pi peri di ne (co ou% éé) 10
A mixture WORUEMEY oyl pi peridine hydrochloride (6.77 g, . 30. ok 6/01
di-tert- but yl di carbonate (7.2 g, 33.0 nmol) and KHCCB- (6.0 g, 60 nmol)
in H2O THF (50/ 20 m.) was refluxed fogsl h. The reaction m xture was
extracted with ethyl acetate (2 x 100 m.). The conbi ned organic | ayers
were washed with brine, dried over MgSO4. Renpval of 15 solvents gave
4-benzoyl - N-t - but oxyl car bonyl - pi peridine (8.54 g, 98 %; [err]H (400 Mz,
CDCl 3) 1.47 x(es:ssaﬁ)bmdmz(proﬁpuuﬁ-i)l snnalﬂsl)(upprtmﬂ) anQCO!_l QQWJIZ!HQ\O shape and size
2H), 4.18 (brs, 2H), 7.46 (m 2H), 7.56 (m 1H), 7.93 (m 2H).

WO 97/ 23466 desired. | -

PCT/ SE96/ 01635 75
Preparation

4-([err]- Wcra?fq{(agig-gp% S#wﬁwﬂmwwmmngdmvwcm aaikiurd\of Yarty acid

di et hyl benzam To a sol ution of

4- i odo- N di glyéerides andicocba buRenis first racited anddhe active ingvesbienyis dispersed therein by] . 0

Tl 5 e S 5 sl e e

4- benzoyl - | | .89 g, 10.0 mmol ) in THF (5
m.) was drop g@é%&%ﬁ‘ﬁe&rg’a ?éﬂd%%x fe was warned to r.t. and then
guenched W|th aqueous NHACI solution and extracted with ethyl acetate

(2 x 100 nL). The conbined 10 organic |ayers were washed with brine, dried
over MySO4. Suitableatarnérsand maguesium ¢arbgnate, magnesiym giearagctale, facrase SHgay, pectin,

P gr |2f ! Sgybydfwl u C.,asagg | u'%glacuannal %Le%;lrégﬂgrosc SO ngn_ll_ ch:lr_I engegy[ ger]fu]losc.alo r(r)meltullg 0
4-([err]-hy ‘} 4- oxyl car bonyl pi per| di nyl ) - benzyl) -
N, N- di et hyl g“e’%&%&g&ﬁ lﬁ&f;‘@g@?% 60 g, 56%: mp.: 100-103[err]C

(CHdA [err]): v[err] (KBr) cnferr] 3426, 2973 1687, 1618 1428 1289,
1168; [err]H (400 MHz, CDC33) 1.08 (brs, %15 1.20 (brs 1.30 (m
4H), 1.41 (sPhagmpcewnicaly aeceptebleisaits pge acetape, benzspesulfonatey benzoas Rl%arbonw

bitartrate, bromide, calcium acetate, camsylate, carbonate, chloride, cetrate,

15 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, mctﬁylsulfatc, mucate, napsylate, nitrate, pamoate
(embonate), pantothenate, phosphate/diphosphate, polygalacturonate, salicylate, stearate,

20  subacetate, succinate, sulfate, tannata, tartrate, teoclate, triethiodide, benzathine,
chloroprocaine, choline, 'dicmanolaminc, cthylcnedia_mi_ne, meglumine, procaine, aluminium,
calcium, lithium, magnesium, potassihm. sodium, and zinc.

Preferred pharmaceutically acceptable saits are the hydrochlorides and citrates.

The term composition is intended to include the formulation of the active component with
encapsulating material as a carrier providing a capsule in which the active component (with
or without other carriers) is surrounded by a carrier which is ,thué in association with it.
Similarly, cachets are included.
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OH), 3.22 (brs, 2H), 3.50 (brs, 2H), 4.09 (brs, 2H), 7.18 (m 1H), 7. 26 (rﬁ

4 err]C- 13 (100 M4z, CDCl 3) 12.8,
39 1, 4353’?(%’3&“ 53. H) 759 2, ]79 4, ( 125. 75, 1)25 79, 1?@3@@3 128 1,

135. 1, 145.3, 146.8, 154 6. 171.0. 20 Exanpl e 49 Preparation
4- (([err] 4- pi peri di nyl)-benzyl) - N N-di <—:3t5I1yI benzam de (conpound 88)
To a sol ution of

4- (a- hydroxy-[err]-(4-Nt-butoxyl carbonyl pi per| di nyI) benzyl ) - NN

“n‘ry 25 SPERTBoudh bt s il 5 Rt et .

at r.t. Ahdministfagehn at r.t, rmretrlethyIS|Iane(232 ng, 2.0 mmol)
was added. The reaction mxture was stirred for 14 h at r.t., and then
condensed. The residue was di ssol ved in AcCet (100 m). The resul ting
sol ution S, shed-with.-l-N : oJ ution, agueo r1.d .sol ution and
bri ne, &"64\%8 % InSHen 9@&?@%‘&9& Sterile ¥MET9F oduct |

?‘IK&“VQ&%@“@%’%‘W%@% @q“fg%to Bl el b i xample

WO 97/ 234 6fliquid preparations suitable for parenteral administration. Liguid composmons can also be
PCT/ SE96/ Olhg prep P Lig

pi peri di nforulated i solwtioniie aqueobs polyethylene ghysohsplutipds) : m p.: 160- 162[ err]C
(CHd [err]); vierr] (KBr) cnjerr] 3325 2937, 1613, 1461, 1283, 1095;
[err]H(400M—|z CDA 3) 1.05 (brs, 107(m 2H) , 119(brs 3H)

301 (m Aceots sifions for offfadriniGaicl %m& i diolving 92 g
7.15 fm &ﬂd)lpori:nﬂih @m i) addirey SutaBIS colddihtd/HEwvor hdents] sﬁbmaera,anu : 32 2,

39.0, 39.9,43.1, 46.5,59.0, 126.1, 126.5, 127.9, 128.0, 128.3, 134.8,
143. 0, 14m1qken;pglagnts asde;nred AM suspensions for oral use can be made by dispersing

the finely divided active component in water together with a viscous material such as natural
synthetic gums, resins, methyl cellulose, sodium carboxynxethyl cellulose, and other
suspending agents known to the phannai:cutical formulation art.

15 . ' '
Preferably the pharmaceutical compositions is in unit dosage form. In such form, the'

- composition is divided into unit doses containing appropriate quantities of the ﬁctive
component. The unit dosage form can be a packaged preparation, the package containing
discrete quantities of the preparations, for example, packeted tablets, capsules, and powders

20  in.vials or ampoules. The unit dosage form can also be a capsule, éachet, or tablet itself, or

it can be the appropriate number of any of these pa'ckagéd forms.



10 Prepar ation of N N-Diethyl-4-(3-nmethoxybenzyl -1 -pi perazi nyl )-benzam de
Procedur e WO 9743466 P(Y.T&E%IOIGSS

N, N-Di et hyl -4-(2,5,5-trinethyl - 1- pi perazi nyl) - 3- net hoxybenzyl ] -

benzam de. NN-Di et hyl - 4- (chl or o- 3- net hoxylgInzyl ) - benzazni de (1. 6g, 4.8muol)
was reacted with piperazine (1.6g, 19nmmol) in acetonitrile (20m.) for
4 hat 80 Cto give a 15 total of |.Ig product (63% which was converted
into the dihydrochloride salt. M: 165-82 C. IR (amine. CDC 3 in KBr
cel) (cm 1)ﬁlmlgsmlmhmm1458, 1436, 1285. MS(free anine): 381, 336,
296, 224, 196, 165, 152, 112. "H NWR (amne, CDCl[err]): [err] = 1.05,1.15

(2 br. s, 6H, 2Me), 2.51, 3.02 (2br. s, 8H piperazine-H, 3.2, 3.45
(2 br. s, 4%)#;@&%2 3.73 (2s, 3H MO, 4.21 (s, 1H,
CHAlerr]), 4. r. S H), 6.60- 7.40 (m 8H Ar-H. 20 '
C[err]H[errm&[lmia x2HO x0.80 Herr]Orequires: C 58.92, H 7.44, N
8.96. Found: C. 58.98, H 7.76, N. 8. 86. Exanpl e 51

Pr epar at # on of

N N-Diethyl gﬁ#%ﬁ'fﬁ:&kyl 1S ek %irn%Zc onyed)hum Boa:}/cp enzxp(l) %%nmgginzrgslstame

Procedure a

N, N-Di et hyl whrd gAw'#lhkhs&nﬁoﬁat37@@5%'c@ﬁ%ﬁ%ﬁ?g&f§gw { gave

NN- Di et hyl 4- ( 3- et hoxybenzyl pi pezi nyl)-benzam e
30ng 30 pr OMEMIOZ FBSWERABCS:0: 1 B uromicF68 cand 6000ighnbhgeneticin. sal t .

151-76 [err]C IR (am ne, WD 97/ 23466

PCT/ SE96/ 01635 77

CDA [err] 3688, 1611, 1457, 1435, 1288. M5(free

ani ne) : 421“@'&?&9"]’&%&’]‘) NVR (amine, CDCl[err]): [err] =1.1 (2 br.
s, 6H 2Me), 2.3- 2.6 (br. S. 8H piperazine-H), 3.00. (m 2H, allyl-H),

3.2- 3.5 (2 br. s, 4H MegH err]), 3.78 (s, 3H MO, 4.20 (s,
1H, CHAr [ er r Flis were petleted a@lmresmmendbd il lysiy bufferaS0M Tris, pHl 7.6;12.5nM EDTA.7. 46

_ (m 8H Ar- I\;kth P(El§f= ral!dedS }\I rJr% ase Jo ) % n& 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 supematant was saved on ice and the pellets
resuspended and spun as before. The supernatants from both spins were combined and spun
at 46,000 g(max) for 30 min. The pellets were resuspended in cold Tris buffer (50 mM
Tris/Cl, pH 7.0) and spun again. The final pellets were resuspended in membrane buffer ¢ 50
- mM Tris, 0.32 M sucrose, pH 7.0). Aliquots (1 ml) in polypropylene tubes were frozen in
20 dry ice/ethanol and stored at -70°C until use. The protein concentrations were determined
by a modified Lowry assay with SDS.

Binding assays

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

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



5 xI. 4H20requires C 60.09, H 7.72, N 8.08. Found C. 60.12, H 7.59,

pCT] oM e N e FeTISESGnIGs
88
N pl of test peptides at various concentrations. Total (TB) and nonspecific (NS) binding were

determined in the absence and presence of 10 pM naloxone respectively. The tubes were
vortexed and incubated at 25°C for 60-75 min, after which time thie contents are rapidly
vacuum-filtered and washed with about 12 ml/tube iced wash buffer (S0 mM Tris, pH7.0,3

s mM MgCl) through GF/B filters (Whatman) presoaked for at least 2h in 0.1%
polyethylencimine. The radioactivity (dpm) retained on the filters was measured with a beta
counter after soaking the filters for at least 12h in minivials containing 6-7 ml scintillation
fluid. If the assay is set up in 96-place decp well plates, the filtration is over 96-place PEI-
soaked unifilters, which were washed with 3 x 1 ml wash buffer, and dried in an oven at

10 55°C for 2h. The filter plates were counted in 2 TopCount (Packard) after adding 50 pl
MS-ZQ scintillation ﬂhig/well.

Data analysis

1s  The specific binding (SB) was calculated as TB-NS, and the SB in the presence of variouns
‘test peptides was expressed as percentage of control SB. Values of ICsp 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 + S.E.M. values of
20 1Csp, K and nyy were reported for ligands tested in at least three displacement curves.

Receptor saturation experiments

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

25 membranes with the appropriate radioligands at concentrations ranging from 0.2 to 5 times
the estimated K (up to 10 times if amounts of radioligand required arc feasable). The
specific radioligand binding was expressed as pmole/mg membrane protein. Values of K3
and B from individual experiments were obtained from nonlinear fits of specifically
bound (B) vs. nM free (F) radioligand from individual according to a one-site model.

30
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B) BIOLOGICAL MODEL (N VIVO MODEL)
FREUND’S COMPLETE ADJUVANT (FCA), AND SCIATIC NERVE CUFF

INDUCED MECHANO-ALLODYNIA IN RAT

Animals

Male Sprague-Dawley rats (Charles River, St-Constant, Canada) weighing 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.
Afier arrival, the animals were allowed to acclimatize for at least 2 days before surgery.
The experiments were approved by the appropriate Medical Ethical Committee for animal
studies.

)

}l;
EXPERIMENTAL PROCEDURE

UND’ MPLETE AD

The rats were first anesthetized in a Halothane chamber after which 10l of FCA was
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.

SCIATIC NERVE CUFF

The animals were prepared according to the method described by Mosconi and Kruger
(1996). Rats were anesthetized with a mixture of Ketamine / Xylazine i.p. (2ml/kg) and
placed on their right side and an incision made over, and along the axis of, the lateral aspect
of the left femur. The muscles of the upper quadriceps were teased apart to reveal the
sciatic nerve on which a plastic cuff (PE-60 tubing, 2mm long) was placed around. The
wound was then closed in two layers with 3-0 vicryl and silk sutures.



79 The .conmpounds of Exanples 52 - 55 were synthesized as shown

~in Sche ve. 5 11. Conpound |I: PCT/SE96/01635
4- ([ err]r@ﬁ'g/%fzgg enzyl)-nitrobenzene . 4-nitrobenzoin (4.55g, 20.1 mmuol)
was di ssolved in 70m of anhydrous nethanol cool ed down to O[err]Cin

an ice bath, NaBH err] (0.915g, 24.2mvl°F was then added under N2, the
m xture was stirred at r.t., for overnight, quenched with NHerr]d sat'd
aqueous sol ution, 10 MeOH was evaporat ed and Et OAC was added the m xture

Concent r aPR{HRM] M
&b ngmg&ﬁé%r% bemeaf@éu{%@ g (rBB?%qwo%M%d B»cgg:%
i]|_8 ?1- ( g.HEhgﬁl’(Mﬁ M%ﬁ%&‘z’ene f%%oun‘c?yq (%% nxegbbott?t?(\mai‘”d

di ssol ved;jiswed BsPtSthepaW, afid Were 1éft 3 kiabitateofor 16-15/mii3 The arca téled! wad! )
was then added to the m Xture under N2, the reaction m xture was refl uxed

for 5 20 mummmlcfommwommumgmelqsmmmfomadanmmam uchedny |
hl d t ed ds tlﬁ g r ll% th
gesf);;depv\ﬁzre evagggg@&pmwsnm%bvacw ive a ye (’ﬂhf?ﬂé&i ai) e
TNVS He

IO e b1 5536, £33, Wb 154, Bt Sy, ) (BARTTHVon By

4- [ (N- benzyplidd feorAQinaéineth)the friesly nboﬂperpammm the planiho smtﬁmoumhi sufficieht Og,

4.1 mmol ) and N-benzyl pi perazi ne (1.45g, 2mml ) di ssol ved in

anhydr ous fercetmeduse aislight huaklmgagamsam @F‘d QEMMQI%%@%dﬁed
and the react.ion m xt ure sthenr fl ern

down t'§ r ppsitivg F@PWS&WW& % ée‘m?#i'g'aﬁniél i IF g;‘/’?ﬁ was

concent r atado i O the RE WA D Sdnsiiciid z?b_esm\ié re?ﬁ&lsé.hﬁihbulation was considered an

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

TESTING PROTOCOL

15 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
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 absencc of a paw withdrawal response to the

20 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 requires 6
responses in the immediate vicinity of the 50% threshold, and counting of these 6 responses
began when the first change in response occurred, e.g. the thres__hold was first crossed. In
cases where thresholds fell outside the range of stimuli, values of 15.14 (normal sensitivity)

25 or 0.41 (maximally allodynic) were respectively assigned. The resulting pattern of positive
and negative responses was tabulated using the cohvention, X =no withdrawal; O =
withdrawal, and the 50% withdrawal threshold was imerpolawd using the formula:

50% g threshold = 10%**® /10,000



WD 97/ 23466
PCT/ SE96/ 01WGP7/23466 "%E{SE""““”
purified by MPLC using CH2Cl [err]/l\/EC]—VNH[grr]C]—lz%/S/l as the eluent to -
gi ve the pure desired product (1.2g, é% yi el d) "H NMR(CDCl 3,
TVS):8: 2.41-2.48 (8H, br, piperazinring), 3.51 (2H s, Ph-C, 4.34 s
(IH, s, Ar-Cl-Ar), 7.20-8.12 (14H, Ar)ppm [err]C NMR(CDCl [err], TMS):
[err] 51.7, 53.1, 62.9, 75.5, 123.8, 127.0, 128.1, 128.5, 128.7,

129.2, 137.9, 140.9, 146.8, 150.6ppm Exanpl e 52 10 Preparation of
4- [ (N- benzv! whesei Xib+ aalus of thelastvdn] Frey hair nsed ¢ogmmitskck @ tjbular value (from Chaplan
conpound 111 (900 2.33mmol ) dissolved in 10mM of MeOH, Ra-N (150n was
added and t het eleﬂg%%) fortheapattesa of posiive Degatiye Fesponsgsi and Bc= erence
11. 63mmol ) s then. ad a syringe while it was stlrrlng,
the terrpera\tl\ﬁ?'g'eﬁ‘fsqm'éhm’ﬁt“ﬂﬁg ﬁrge 6‘?2% eased to 70[err]C, until the
evol ution of the gas seized, the reaction m xture was cool ed down to
r.t., filtered over celite and concentrated to give an oil, which was

puri fied by Von Fr&?lﬂﬁeumldgm%ﬁw t&ﬁbﬁc@éﬂnﬁﬁlﬁnmwmee&ﬁeen(%t MPE),
give a yellow sh solid as th desired product (660ng, -80%i el d)M? 20
El enental AnRfcpEding &Ch%plmt aldfg the foliowing sauation w@ussd to compute fo MPE:
11.55. Found: C 79.83; H 7.65; N, 11.64. - IR (NaCl Film: v
=2807, 1620, 1513, 1451, 1282 11_37crr[ err].* H NI\/R( CDClB TMB): [err]:
2.3-2.48 (8H, br, pigeqpgi-"Bnid & : T hia

(2H, s, Ph- CH[err]) 4.10 (TH, )

(12H, m 10Ar) ppm 25 B@mpi'cd thrgéshold (g) - allodyma thrcshold (2)

ADMINISTRATION OF TEST SUBSTANCE
Rats were injected (subcutaneously, inuapcritoheally, or orally) with a test substance prior

to von Frey testing, the time between administration of test compound and the von Frey test

s varied depending upon the nature of the test compound.



To a1 (i °”ﬁ§§gf 1 pi per asi nyl §’ | Kﬂlll?"ﬂﬂlll ﬂﬂﬁiﬂlioﬁﬁﬁhﬁﬁ;%g?,gﬁéé%g::: ?

0. 14mmol ) ‘and 30 anhydrous pyridi*fnefextes%) wer'e dissolv

di chl oronet hane, foll owed by the ' V\D 97/ 23466

PCT/ SE96/ 01635 81
addition of acetic anhydride (4eq.).The reaction mxture was stirred at
r.t., for 30 mn. and guenched by Herr]O then washed with sat'd
NaHCO er kasm@ueous sol ution and brine, the organic | ayer was dried
over anhydrous MgS™, filtered and concentrated to give an oil as the
product (44ny, 800/Iyield) 5 [err]H NMR (CDCl [err], TMS) [err]
2.1(3H, 's, -CHerr]), -2.48 8H br, pipytazin ring), 3.48 (2H, s,
Ph-CH er 1), A a@npoynd Qf formula(DO- 8. 12 (14H, Ar)ppm

El emental Analysis Calcd for: CJerr]J]Herr]Nerr]O 2.1HCO. 0.3H20: C,
64.83; H 6.64; N, 8.40. 10 Foupd: C. 64.86; H 6.64; N, 8.73
Exanpl e 54 Preparation of

4-[ (N-benzyl -1 - pi per azi nyl ) - bengy! | -gbt hanesul fonanide 15 = To
4- [(N—benzyl - -p| perazinyl )z J) nzy l?d‘ll l'i ne (corrpound 91) (100ng, 0. 28l )
and _
R’ G ®
s R
wherein .
Fe

G is a carbon atom or a nitrogen atom;

w  Ais selected from

(i) phenyl substituted by any of -COOH. - CONH3, COOCHj3, -CN, NH; or
-COCHg;

15 (i) naphtyl, benzofuranyl, and quinolinyl; and

. This Sheet HasBecnRe|ilaced




pyri di ne (excess) wer hydrous di chl oronet hane (5 ni

fol | oned MO BTF23466 ﬁlﬂwmﬂumﬂ Ilnmnanesuf oni ¢ anhydri de( E?F’é%‘.’)‘“s

0.56mmol ), the reactiofi ntxtlurd wds * stirred at rt. for 20 mn.

followed by TLC, then it was quenched by 98idi ng drnop of water, 20 10 m of

Et OAc was added, the mi xture was washed with saturated NH[err]CI aqueous

solution and brine, the organic |ayer was dried over MySO4, concentrated

and purified by MPLC using CH err]d[err]/ MeOH=99/1-95/5 as the

soI svent to g 5ve the pure product as a white solid (-90nmg, -70%ield).
wemﬁg point: 195-200[err] C(dcp. ) "HNVR (CDCl 33 TMS) [err]:

2 3 2.48 (8H, br,opi pyra2|n rlﬁgg\AZ @ (3H, s, CJH[err]ngr]), 3.51

(2H, s, Ph- errf}), 4.21 (1H, Ar) 6.25 (1Hsa br, $HNH),

7.10-7.41 (14H, r)ppm " 97/ 234

PCT/ SE96/ 01635 1 40 R? 2 : :

[err]C NVR (CD8 [er r]:142. 4, 148 2 135.3,0129. 2.

128.5, 128.1, 127.9/ 127.0, 121.0,#.5,63.0,53. 2,51. 8,

El enental analysis: Calcd. for: (err] H29N3028 o OH err]O C, 66 46 H,

6. 87; N‘s 9. 30. Found: C

15 17
TN
" \@ m 'R‘a : @%
’.-.

wherein the pheny! ring of each A substituent may be optionally and independently
substituted by 1 or 2 substituents selected from hydrogen, CH3, (CH2),CF3, halogen,

1o CONR'RE, CO,R”, COR, (CH2)oNR'R® (CH2)oCH3(CHp)oSOR, (CHz)oSO2R and
(CH,),SO,NR 'R® wherein 0 is 0, 1, or 2. and R’ and R® are as defined below;

Rl is selected from hydrogen; a branched or straight Cy-Cg alkyl, C3-Cg alkenyl,

-CO(Cj-Cg alkyl); (C;-Cg alkyl)-B wherein B is as defined below; C3-Cg cycloalkyl, C4-Cg
15 (alkyl-cycloalkyl) wherein alkyl is C1-C; alky! and cycloalkyl is C3-Cg cycloalkyl; C¢-Cio

aryl; and heteroaryl having from 5 - 10 atoms selected from any of C, S, N and O; and

whereby the Cg-Cj aryl and the heteroaryl may optionally be substituted by 1 or 2

substituents selected from hydrogen, CHs, (CH2)CF3, halogen, CONR 'R®, CO,R’,

COR’, (CH)NR'R®, (CH2)oCH3(CH2)6SOR, (CH2)oSO3R and (CH2)oSONR'R” ;
20 whereinois0, 1, or2, and R’ and R® are as defined below;

R’ and R® is each and independently as defined for R! above;

R is selected from hydrogen, CHj, OR C02R and CH2C02R wherein

25 R is as defined above;
THIS SH i
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5 66.53; H 6.61; Exanpl e 55 Preparati on of

Met hyl - N%b %gqullmﬁnm)e"wzmm,l benzyl ] - 2- met hyl acet at %&%%96/0!635 To

4-[ (N- benzy pI peraziany enzy -ani line (conpound 91)

0. 28mml ) Li t hi um hydride (2.5ng, 0,3mmol) and | - br ononet hyl acetate
(44. 16ng, 0. 28mmol ) were m xed in aPfydrous THF, the reaction nixture
were refluxed for 2 hr. and cool ed down to rt., then quenched with
drops of water, washed with brine twi ce, dried over anhydrous 15 MpS™M and
congentr at ed to an oil, purified by MPLC using CH2Cl [err]/MeOH=98/2 as the
sol vent to a{an oil_as.the prgduct §?23n~g, 2099 . IR (Nadl Film:

HO sal t % Hopdf g 16 o '
- 20 > [err]H NIVR ?g%(dk?))?[%rr]& t2R540 (8AH§M§] §|%§?§W%%§9EH%%;#2H

s, Ph-CH[ eforRl,ab8v&5 (3H, s, -O CHerr]), 3.85 (2H, d, J=5.2Hz,
N-CHerr]), 4.12 (1H, s, Ar-CHAr), 4.18 (1H, t, J=5.2Hz, Ar-
NH CH2), 6.49 (2H, d, J=8.4Hz, -N-Ar), 7.14-7.38 (12H m Ar)ppm

B B elfidd o bk Ml a onafy fflgblen Sl N 720

PCT/ SE96/ OiyRiBSaromatic; a heteroaromatic or a_heterohydroaromatic moicty, each having from S to
10 atoms selected from any of C, S, N and O, and each being optionally substituted by 1 or
2 substituents independently selected from hydn;gen, CHf,, CFg, .haloge_n,.
(CH3);CONR'R®, (CH)pNR'R®, (CH2);COR, (CH2),CO2R”, OR?, (CH2)pSOR’,
10 (CHp)pSOsR’, and (CH)pSONR 'RY;
-
wherein p is 0, 1, 2 or 3 and wherein R’ and R® are as defined above;

, R3 R4 R’ and RS is each and mdcpendemly selected from
s R, (CHz)pCONR RS , (CHz)pNR R , (CH2)pCONR R® , (Cl-!z)p'COZ'R?, (CH2)pPh,
(CH2)p(p-OH Ph), (CH2)p-3-indolyl, (cnz)pSR7, and (CH2)90R7;
whereinpis 0, 1, 2, 3, or 4, and R’ and R® are as defined above;

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

20 hydrates, isoforms.and prodrugs thereof;

with the proviso that when A is a phenyl ring substituted by a -CN group or by a
-NHj group, B may not be

wherein
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Fo 1 F uor BORTAR b 'GIMHWHIIJHEII‘]HHT%P)yd&,zéy;’.igézl e RS 11

and was cool ed dowf td -P8[erriC, n-Butyllithjum (2.5Min THF,

. 33.9mmol ) was added slowy into the 5 r®&action nixture via a syringe,
the m xture was stirred for 10 mn. followed by the addition of the
sol ution of 4 Acet am dobenzal dehyde (1.84g, 11.3mmol) in 5m of dry DM,

t he Eestls tehof Stirred at -78[err]C for 30 min before
guenched w % q'Per r’iS;CFﬂaqueous solution. The organic |ayer was washed

“wirth brine amgirek fqymdmmwgsqerr] filtered and
concentr at ed to an oi purified MPLC using 10% heptane in
CHerr]d [eraqmmnmdl@rbmoﬁM[aBds ides..t o give the pure product (1.65g,
56% yi el d). "HNWR (CDCl3) [err]: 2.14 (3H, s, OCCHerr]), 2.55
(IH s, br, OH, 576 (IH d, J=3.2Hz, Ar-CHAr), 7.35 (1H, s, CONH),
6.90-7.5Q (8H m Ar)ppm (Compound V. '
4-(3-fluoro-[err]-chl orobenzvl)-acetonitrile Thi s was prepared usi ng
the same metfodAasnsioand obd fémuli Daccording tatlaim 1 pivhereinpound (1) but
using conpound (IV). It was used d| rectly for the next step reaction
W thout 20 purification. "H NVR: (CDCI3) [err] 2.15 (3H, s,

OCCH err]), CH Ar 7.84 (1H, s, CONH), 6.90-7.6 (8H,
m Ar), 7. 848(‘f?I° °héﬁ@|fbbm“°g°%§t Exanmpl e 56 Preparation of

4-1 (N benzyIAI Qib&EPFbRY! ) - 3-f 1 uorobenzyl ] -acetani | i de (conmpound 95)

1w

(i) phenyl substituted by any of -COOH, - CONH2, COOCHj3, -CN, NH; or

-COCHj; ’

(ii) naphtyl, benzofuranyl, and quinolinyl; and
i5 '

(i) -
R
9 R"\ 'O| |
AN N—S -~ RN
N g2 I
R™ @] o)
0 R15 R17
I 9 1
R'&—S5—N ad R,s/u\/N
20 ’

pronanmm—p
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Igirr;o\aﬁz ‘grgi;;z;iﬁ) uamﬂ"yuﬁmm{m‘hod as descrll;il:.)(’:a“d {/\%r 9t7/he preparﬁg; on of

PCT/SE96/01
"H NWR (CDC13) & 2.14 (3H, s, GICH[err]g6 2.40 (8H br, piperazine), 3.51
Al

(2H, s, Ph- CHerr]), 4.19 (1H, s,”Ar-CH Ar), 6. 80 7.40 (13H, m

Ar) ppm ANALYSIS: - s Anal.Calcdfor: Cerr]Herr]FNerr]O

*2HA *1.6CH err]d [errr].2H2O0 C, 56.24; H 6.02; N 7.13. Found: - C,
56.29; H 6.10; N, 6.88. Phamaceuti cal conpositions 10 The

novel conpounds according to the present invention may be. adm ni stered per

orally,  whereih o BEAFIGHgAGH Yachsh BbtiRAOHEY be optitinallp Qﬁdhﬂ%ﬁ‘éidbﬂﬂy‘

intrathoracially, | nt ravenousl Y, - intrat hecal I

i nt r acer etsubstitnted |bUL1IQ§r2! spbsnmgxgs wlectertbFamdydrogendC n(f-:b!ﬁoCﬁss halngen, of

ot ont et SRABr O3 o COR D, (2 (K TRl CRRlosOR T (Sl and 5,

when dgt erdoy wﬂw’ﬁ GPséeﬂ'oFQ“uﬁﬂ ﬂﬂfﬁgﬁéﬁ\fﬁhn&ibélbﬁ most

approprlate ' ar’ patient ¥

R', R” and R® is cach and independently selected from hydrogen; a branched of straight
C1-Ca alkyl, allyl, -CO-(Cy-Cg alkyl); (C1-Cg alkyl)-B wherein B is as defined below
C3-Cs cycloalkyl, C4-Cg (alkyl-cycloalkyl) wherein alkyl is C;-Cs alkyl and cycloalkyl is
o C3-Cgcycloalkyl; and phenyl; |
2. . d 1 o, 1.
R" is hydrogen, methyl, or OR™ wherein R’ is as defined above;

R%, RO RY R R R RY RS, RY, and R'. is each and independengy as defined
15 for Rl above;

B is selected from phenyl, naphthyl, indolyl, benzofuranyl, dihydrobemofhranyl,
- benzothiophen&l, pyrryl, furanyl, quinolinyl, isoquinolinyl, cyclohexyl, cyclohexenyl,
cyclopentyl, cyclopentenyl, indaﬁyl, indenyl, feuahydronaphthyl, tetrahydroquinyl,
20  tetrahydroisoquinolinyl, tetrahydrofuranyl, pymrolidinyl, indazolinyl, and

%@:Zfﬁ ;

each B group being opuonally substituted by 1-2 substituents mdependently s!elecwd from
25 hydrogen, CH3, CF3, halogcn, (CHg)pCONR RS (CHz)pNR R (CHQ_)pCOR

(CHz)pCOZR ,and OR’ ,

wherein p is 0 or 1, and wherein R7 and R8 are as defined above; and

Lot )
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20 For pr epar| ng phar 5| tions fromthe corrp of j S
i nvent i on, WO 9223466 I M E Qg‘ y acceptable carriers w"éHEmr
solid or liquid. ' sol | i ncliude powders, tablets,

di spersi bl e granul es, capsules cachets #d suppositories. A solid
carrier can be one or nore substances mhlch may al so act as diluents,
flavoring 25 agents, solubilizers, lubricants, suspending agents, binders,

mmtertar. R RUH dRY e "Efsmd&@@aﬁﬁﬁ@@?’mnﬁﬁgb < i s
:’3.2'[ |av<ran )ét)ﬁrr)o W@%%Qﬂhﬂiﬁiﬁg@gﬂ;ﬁgﬁﬁa& ngw ! %2 hG%he

PCT/ SE96/ 016@H,),COsR ", (CHz)gPh (CHz)‘,(p-OH Ph), (CH2)p-3-indolyl, (CH2)pSR ',-and 85
necessary bi ndi %p,ropertl s in sultable proporfg ons @nd co act ed in the
shape and s(€H2pOR', whewsin pis 0, 1,2, or 3,;and wheseinR nipdR pars 95 above;
conpositions, a lownelting wax such as a m xture of fatty acid 5

gl ycei de% and cocoa butter is first nelted and the active ingredient is

di dt .
mxbur o s EHBpi¥ise hatwherdh sE4 YR ring shbfdsied o} BSCRELLEPTBPRACTCC 0

and sol idi f yNH, group, B&myab“g carriers are nmagnesi um carbonate, nagnesi um
stearate, talc, lactose, sugar, pectin, 10 dextrin, starch, tragacanth,

- methyl cellul ose, sodi um carboxynet hyl .cel tulose, a |lownelting - wax,
cocoa butter, aqdythe like. .

z'
10 wherein d
Zl is hydroxy, and esters thereof;,
hydroxymethyl, and esters thereof; or

amino, and carboxamides and sulfonami_des.



Phar maceutical |l y re acetate, benzenesul fonate, benzoate,
bi car bongh%rn3s aﬂlm lﬂﬂmﬂﬂﬂw cal cium acetate, carEHSEIcRI63s

car bonat e, ’zforl dey cetrate, s15+ d| hydrochl oride. edetate, edisylate,
estol ate, esylate, fumarate, gl ucaptate9g gl uconate. gl ut anat e,

gl ycol l yl arsani | ate, hexyl resorcinate, hydrabam ne, hydrobrom de,

hydr ochl ori de, hydr oxynapht hoat e, iodide, isethionate, |actate,

| act obi onate, mal ate, nal eate, nmandel ate nesyl ate, methyl brom de,
methyl nitrate, methylsulfate, nmucate, napsylate, nitrate, panpate!:

(embonat e), pant ot hepat e, Bhoggﬂate/g osphat e gal acturonat e,
sal i cyl at3) "EF 06} g&é&“ﬁi’t‘@%’(ﬂyfate, t annata,’

tartrat eG gﬁ]a'%ﬁhet hi odi de, benzat hi ne, =~ - chloroprocai ne, -.choline,
di et hanol af edi am ne, neglum ne, procaine, alum nium
cal cium Aistgglmmﬂnem um -potassium -sodi.um and zinc. Preferred

phar maceutically acceptable salts are the hydrochlorides and citrates. 25
The term conposition is intended to include the formulation of the active
conmponent with encapsul ating material as a carrier providing a
capsul e in which the active conponeng (W th or withog!® ot her
carriers)_¢s suprounded by aRtkyrier ichis thus in asso |at|on wthit.

Similarly3Ssachlits are included. " N39S« WO 93466 N
R \@6
o

PCT/ SE96/ 016

10 . » o : o >
wherein
R% R10 R R12Z R13 RM™ RY5 R!S R'7 and R'® is each an ethyl group;

15 '

R! is selected from hydrogen, methyl, cthyl, allyl, or CHp-cyclopropy;

R%is H, methyl, or OR';
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Tabl ets, powders, cach can be used as solid dosage forns
suitabl e fOVOATRR466 ﬂlmnﬂmnﬂm Li quid from REHRENOISHs
i ncl ude sol utions, suspenst ons eﬂuIS|ons Sterile water or s

wat er - propyl ene gl ycol solutions of the ac??ve conpounds - may be nenti oned

as an exanpl e of liquid preparations suitable for parenteral
adm ni stration. Liquid conpositions can al so be formulated in solution

LSm"’iﬂi‘E??‘ZtP@#%MMEM&%M@E@MW@%W%% ent in

wat er and adsinaGiniiphbl frdhl, QeMlifyL, SOGUAIIngH cFABRNYI, cTiIBRbieh iSE Elop8d,

t hi ckeni ng agents Aqueous suspenSions for oral use can be rade
by di sper si ngyclopentenyicinkdanyl] indehyl; teeahydrdanaphthyl tetrahydroquinylwat er t oget her
with a viscous material such.as_natural syntgéi-c guns, . resins, mnethyl
cel I ul ose, sm@ml m@m&nﬂt suspendi ng agents
known to the pharmaceutical formulation art. Preferably the

phar macedt i cal conpositions is in unit dosage form In such form the
conposition i nto,unit doses containing appropriate quantities of
the active R{'he wunit dosage formcan be a packaged
preparation, the @e cont ai ni ng discrete quantities of the

preparations, for exanple, packeted tablets, capsules, and powders 20 in
vials or anpoules. The unit dosage formcan al so be a capsul e, cachet or

o keqed T ordah B group being gpnonally-suasi a@ﬂ%%ri s&bentr;':‘éﬂtg?rrxde%fen&nﬁy ettt from
PCT/ SE96/ 016

Bi ol ogi cal eva 11 g‘ﬁﬂm' 'CF:"’;‘ alx&er}, NC{’F)P%ME (Cﬂz)p.N%elT“ I (CHF%"E roe@

10 (CHp)pCOR’, and OR’,
,_-

whereinp is 0, 1, 0r 2, and. wherein R7 and R8 are as defined for Rl above;
3,4 .5 6. . '
R™. R, R" and R" is each and independently selected from H, CH3, CH(Me),,
s CHCH(Me)z, CHMe)CH,CH; (CH2)yCONR'R®, (CH)NRR?, (CHz)pCONR7R8.
(CHz)pCOZR (CH3)pPh, (CH3)p(p-OH Ph), (CHz)p-3 -indolyl, (CHz)pSR and

(CH2),OR’

wherein pis 0, 1 or 2, and wherein R’ and R are as defined above.
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Human 293S cel s egmﬂl "”m#m uman [err] and [err] receptors and
neorryC| Nwighs, c I N suspensi on at 37] - 6330
CJerr] in skllzg&éekp fl+as conealilng calciumfree- Dﬁ%@@@g 5% BCS,

0.1% Pluronic F.68, and 600 pg/m geneticin. 10 Menbrane preparation -
Cells were pelleted and resuspended in I199|s buffer (50 mM Tris, pH 7.0,

2.5 nmM EDTA with PMSF added just prior to use to 0.1 mvlfroma 0.1 M
stock in ethanol), incubated on ice for 15 mn, then honogenized with

a polytrop fqr_ 30 seq. .The su Si.0 at 15 109(max) gor 10 min
2 arer R | K eormaaof il Torias VO ST pRR¢ e, vome ot ot o

resuspended and spun as before. The supernatants from both spins were

conmbi ned and spun .~ at 46,000 g(max) for .30 m n. The pellets were -

r esus pende)-transelo(3metioxy-ot:( ¥-raphtinyd)behiyl)-2,5-diffethylpiperazind (CompowrikB)s pun
again. The final *pel | ets were resuspended i n nmenbrane: buffer 50 1\
Tris, 0.3@n3-§R &@'aﬂﬁs’f@ )M)ﬁﬁl)ﬁmmbﬂ')'mmppl'ms wer e
frozen in, 20 _dr t hanol and stored at -70[err]C until use. The
prote|’n c@ﬂmpéf' ﬁ wer e determ ned by a nodified Lowy assay with

SDS. I (- ?Mﬁﬂ m@, ﬁ(';l?*% &§)C. cool ed
on ice, ng:ss%ﬁg “rriggﬁ’tiE ‘Poﬁzgﬁé’th gauge yes ot and d?{:ute into

bi ndi ng b(ﬁ)fb((mmuﬁss,sm)-mngmmmynlWﬁB&-ﬂﬁhmmolc
7888). pH 7.4, which was stored at 4[err]€ after filtration through a 0.22

mfilter, (compound YandHO); had been freshly added 5 pg/m aprotinin, 10 pM

oot o COSAICPERy  RIdhirany el A8 S esfimip ot Gl 3.
cont aigi n&)lg{l@(du*/sﬁ) &q@samwmymMygmwﬁ@nmb&@oﬂmmnﬁeﬂ

WD 97/ 23466
PCT/ SE96/ coeg®und 14 and 15»

PN o pol AT L8 S o B oo aspec' fic
benzofuranyl)anisole (compound 16 and 17);
(i)-trans-1—(3-methoxy-a-(6'_-quinolihyl)benzyl)-z.5-dimcthylpipcrazine (compound 20 and

s 21); | . | | e
(i)-3-((aR"‘/S*)-a—((ZS*,SR*)-4—AH§'l-2,S-dimethyl- 1-piperazinyl)'—G-quin'olin;'I)anisole'

(compound 22);
()-3-((aR*/S*)-0-((25*,5R*)-4-Allyl-2,5-dimethy!- 1-piperaziny!)-6-quinolinyl)anisole
| (compound 23);

20 ()-3- ((aR"‘/S*)—a—((ZS*,SR"‘)—4—Cyclopropylmethyl—2 5-duncthyl-l-p1perannyl)—6-
quinolinyl)anisole (compound 24 and 25);
('.‘:)-trans-l-(3-methoxy—a—(4-quinolinyl)benzyl)—2,5—dimcﬂlyl-piperazine (compound 28);
&)-3-((aR*/S*)-0-((25*,5R*)-4-Allyl-2,5-dimethyl- 1 -piperazinyl)-4-quinolinyl)anisole
(compound 29 and 30);

35 (%) 4-((o-(1-Piperazinyl))-4-chiorobenzy!)-N,N-diethylbenzamide (compound 33);

(#) 4-((o-((4-Ally})-1-piperazinyl))-4-chlorobenzyl)-N,N-diethylbenzamide o 2hcl -
(compound 34);

(&) 4-((o~(1-Piperazinyl))-2-naphtylmethyl)-N,N-dicthylbeazamide (compound 37);

@) 4-((a-((4-Allyl)-1-piperazinyl))-2-naphtylmethyl)-N,N-diethylbenzamide (compound

30 38);
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determned in the ab e of 10 pM nal oxone respectively. The
t ubes mrmo97mt£ﬁﬂﬁimagmmamd at 25[err] C for 60- 75 PGHSESSOIES
which time the conte L] n vacuumfiltered and washed with
about 12 nl/tube iced wash buffer (50 mM Tpois, pH7.0,3 5 nmMMd]err])
through G-/ B filters (Watman) presoaked for at least 2h in 0.1%

pol yet hyl enei m ne. The radioactivity (dpn) retained on the filters was
nmeasured with a beta counter after soaking the filters for at |east

12h, i n i ni@)a-QeedRiptrazing))ed-xylyl)-NaV-dicthylbenzamide (_comp?@ndﬂl)zf t he assay

:DSEljS:t u: ;&a%g“pl ace. dle)g‘egiwel |, pb%g:yyl&g@ﬂf I,I ﬁ rlslt | .on,!ei. a 96- gl aagn; d

n"a Topoou THR IR RGARR s P Blegpoeniifie 0L Eolahal iR o™ ©

f1uid/well . 4-ga§1m§ehaﬂ b)l?clqhexﬂlﬂmﬂﬁlﬁw&jlﬁelﬁaﬂﬁﬂmoﬁﬁm;

calculated as TB-NS, and the SB in the presence of various t est

T S5 i Ly e v o
coe _

radi of i gand%&acgr%aérmﬂski-aﬁvﬂzaﬁmﬂhf@*ﬁe@?h&“@& tﬁé’“m"!‘{“? ﬁ%’;

Ul tes of K Uhar DnEhEs e O B o b RS NI B e, ¢

val ues of 2@nhdidehfbrid€i(€shpoundd7iH were repoerted for ligands tested in at
| east three displacenment curves. Receptor saturation experinments
d&tgﬂ ys

Radi ol i gand4#4-€1Aliyl-3tdimethyl5-methylepiperazinyli-3-pethexybenzid)-Npd

on cell 25 menbranes with t \ppropriate radioligands at concentrations
rangi ng‘%roﬂ#‘ggr?c{‘@"g%‘?%mg?‘sit he estimated Klerr] (up to 10 times if

amount s of g_g?_ir%l‘qr{gg@mﬁ 155k i{;&iﬁr}ﬁ 8)meth5£ybenzyl)- N K- dikihyibenzamide

radi ol i gand was ejpresse s” pnole/ ng nmentrane proteln. ”Val ues of

Klerr] dikpdrochieride (dontpound @0).i dual experinments were obtained from
nonlinear fits of specifically, . _bound (B) vs nMfree (F) radijoligand
from i ndi vi 46ki(2-diseethyl-hripethyl-pipserzingl)}-3-maskrxy bengy)-N,N-diethylbenzamide

dihydrochloride (compound 61); :

15 4—((1-pipcrazinyl)-benzyl)- N,N-diethylbenzamide dihydrochloride (compound 64);
4-((4-Allyl-1-piperazinyl)-benzyl)-N,N-diethylbenzamide dihydrochloride (compound 65);
4-((4-Acetyl-1-piperazinyl)-benzyl)- N,N—diethylbenzafnide hydrochloride (compound 77);
;1-(4_-(2-Hydroxymcthyl-_5-mcmyl)piperazinyl-benzyl)~N,N-diethyl-benzanﬁde
dihydrochloride (compound 69);

20 4-((4-(2-Hydroxymethyl-5-methyl)piperazinyl)-3-methoxybenzyl)-N,N-diethylbenzamide
dihydrochloride (compound 70);
4-((4-(1-Allyl-2-hydroxymethyl-5-methyl)piperazinyl)-3-methoxybenzyl)-N,N-
diethylbenzamide dihydrochloride (compound 71);

Methy] 3-(( 2-naphtyl)-(3-methyl-piperazinyl)methyl)phenyl ether dihydrochloride

2s  (compound 75);
Methyl] 3-((2-naphtyl)-(4-allyl-2-methyl-piperazinyl)methyl)phenyl ether dihydrochloﬁde
(compound 76); .
4-((1-piperazinyl)-benzyl)-benzoic acid dihydrochloride (compound 79);
4-((1-piperazinyl)-benzyl)-N-ethylbenzamide hydrochloride (compound 83);

;0 Methyl 4-((4-1-butoxycarbonyl-1-piperazinyl)-benzyl)benzoate (compound 80);
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N VISVOLMOPELS FREUND S COMPLETE A Lﬂi%ﬁ"’(’ﬁ‘éﬁ) AND
o A e NERVE e T N DUSED, MEGHAND. ALLOOYN A | N RAT Animal s s Mal e

Sprague-Dawl ey rats (Charles River, St-d88stant, Canada) wei ghing 175-200g
at the time of surgery were used. They were housed in groups of three
in roons therm)statically rrai ntained at 20 Cwith a 12: 12 hr

Ilght/dar and wit ccess - f ] . . After
arrival, in rh&{"f ngatg@%dﬁ%%&%&& 2 days before
surgery. - pt%@‘ g.lg,% ﬁﬁ'bél’d&ﬂd uRdPgOPri at e Medical '
Et hi cal Corg'm' ttee tor arﬁy— 10 studies. . QﬁdﬂingPERI MENTAL PROCEDURE
FREUND S Wﬂlﬁmwphenﬁmdmydmchbnde (dompoundh8S) het i zed in a

Hal ot hane chanber after which 10[err of FCA was 15, injected s.c. into the
dorsal r edi(tardcpiperidinyl)-benzyboN. deerapRnd 88)t hi rd ext er nal

obser vat| VAT %ngﬁ&mﬁs SR [R50 “The
ani mal's Wy ﬁ(mw,gmqg_mﬁqrg 4 9N) PR B: W pbenzahiGde (Bxaiplecs1)j and

Kruger neSt heti ze a mxture of Ketam ne /

Xyl azi ne #-[(N-bedzyl/Ikpiperaririyl)-benzyi]-anilive (rompiound 91% ght si de and an i nci si on
made' over, and along the axjs of, the | ateral aspge of the left

f enur . Thé-[ﬁﬁ!é’éﬂ@é“o?lpﬁ?émﬁﬁﬂﬁﬂzﬂha “{a d apart to reveal the

sciatic n | C ong) ‘was pl aced

around. TE'J@ m&qﬁﬁyﬁ%@ﬂz@f%e&g?&‘?gwgﬁ%@ '3-0 vicryl and

si | k 34t UNEShyl-N-4-[(N-benzyl-1-piperazinyl)-benzyl]-2-methylacetate (Example 55); and
4-[(N-benzy!-1-piperazihyl)-3-flucrobenzyl]-acetanilide (compound 95).

5. A compound according to any of claims 1-4, in form of _its hydrochloride salt.

s
6. A compound according to any of claims 1-5, for use in therapy.
7. A compound according to claim 6, wherein the therapy is pain management.

20 8. A coinpound according to claim 6, wherein the therapy is directed towards
gastrointestinal disorders.
9. A compound according to claim 6, wherein the therapy is directed towards spinal
injuries. |

10. A compound according to claim 6, wherein the therapy is directed to disorders of

L4
£

the sympathetic nervous system.

11.  Use of a compound according to any of claims 1-5 for the manufacture of 2

30  medicament for use in the treatment of pain.
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DETERM NATI ON VON FREY TESTI NG Testing was

per f or med between 08.00 and 16.00h u3| ng 108 net hod descri bed by Chapl an
et al. (1994). Rats were placed in Pexiglas cages on top of a wire nesh

bott om whi ch al l oned access to the paw, and were left to habituate for
10-15 min. The area tested was 5 the md-plantar |eft hind paw, avoiding
therl ess sensitive foot pads. The paw was touched with a series of 8

von Frey hajrs t ogarithm cal | ncre tal ff ess . 69,

1. 20, Y "%, W@%@J a‘??"alvﬂﬂé@f %{Psl@ﬁy gﬁ%ﬁ‘%@ I°§t‘8 Y('&%““F'F 8 Ush) .
The von Fre &\ h?! ﬁﬂeﬂc ﬁ&%&?ﬁi gsesh fl oor

per pendi cular 'ﬁf'ﬁg p?“ﬁ?ar sur sufficlent g force to cause a

slight buckling against the paw, and held for approximtely 6-8 seconds. A
10 positive response was noted if the paw was sharply withdrawn. Flinching
i mredi atsel ylaiponUse of a comgouat acdording thany ofielsimd k5 forshe masnfagtuse pbaitive
response. Anbul atlo\rxlg\s/\u/as consi dered a anbi guous response, and in such
cases the shedigiment {weatment of spinglinjpricks PROTOCOL 15 The ani nal s
were tested on postoperatlve day 1 for the FCA-treated group and on post-
operative day 7 for the Sciatic Nerve Cuff group. The 50% wi t hdr-awal

threshol d v Acod@b@ﬁdﬁdkﬁtﬂm@tdwytdfe:lﬂmsdgﬂmumhMaﬁEnM@ﬂhitiﬂBO)
Testing was started wth the 2 g hair, in the mddle of the series.

Stimuli werisotapissljslabelledent ed |n a consecuti ve way, whet her ascendi ng
or descending. In the absence of a paw wi thdrawal response to the 20
initiall% selected hair, a stronger stinulus was presented; in the event of

paw wi t hdra Y%y tﬂ?@ofac%nawa a&@cﬁ'ﬁﬁfg 5 (cldi 14%as\aftlagnB entPt i mal threshold

cal cul ation requires responses in the i nmedi ate
vicinity of the 50%threshol d, and countlng of these 6 responses began
when the first change in response occurred, e.g. the threshold was flrst
crossed. 1nl6.  Acphasmacawical composisiag| eymprising akamapoynd aerording s amy ofglaimy j | -

ere respect | vol yockemcEte mapuaitaeeterwih s PP RNT prippRbIO L) -

negatlvg responses was tabuI ated using the convention, X = no withdrawal; O
= w t hdrawal , and the 50% wi t hdrawal threshold was interpol ated using
t he formul a:

17. A process for the preparation of a compound according to any of claims 1-5,

whereby

20 A) (i) An aldehyde or ketone is treated with a nucleophile, giving the corresponding
alcohol;
(ii) the alcohol is converted into a suitable leaving group, which in tum is displaced -
with a nucleophile; and
(iii) a N-(4)-unsubstituted piperazine derivative is substituted via its organo halide or

25 equivalent species, or acylated; or

B) . (i) A N-protected amino acid ester is reacted with a second amino acid ester, and
thereafter treated with an acid, giving a piparazinedione;
(ii) the dione is reduced to the corresponding piperazine; and

30 (iii) the piperazine is alkylated or acylated on one or more of the nitrogens.
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PCT/ SE96/ 01635 :
wher e Xf WO 3466 of c| ast wons !ure hair used (log uni tsg?nﬁ!"’:ﬁ%%ul ar
val ue (from Chapl an et al. (1994) for the pattern of positive /
negative responses; and [err] = mean di 194%rence between stinuli (I og
units). Here [err] = 0.224. 5 Von Frey threshol ds were converted to
percent of maxi mum possi bl e effect (% MPE), according to Chaplan et
al .+ 1994. The follow ng equation was used to conpute % MPE:

%-MPE = Drug treated threshold (g) - allodynia threshold (g) X 100 ‘10
Control threshold (g) - allodynia t hreshol d (g)  ADM NI STRATION OF
TEST SUBSTANCE Rats were injected (subcutaneously, intraperitoneally,
or oral | y}gwi t A meihodforxtib Geatient ofpaidi, wherebyiam effoctive amountsafiavpmponisdt i me
bet ween adm ni stration of test corrpound and the von Fr e¥ test 15 varied
dependi ngacseuding keanyofiplaimsil - -3 isadmanistered @G&H pain management.
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1
AMENDED CLAIMS
1. A compound of the general formula (I)
S .
1
N R
[ T
R G M
A B
R2
wherein

10 G is a carbon atom or a nitrogen atom;

A is selected from

(i) phenyl substituted by any of -COOH, - CONH,, COOCHj3, -CN, NH; or
-COCHg3s; £
15 '

(ii) naphtyl, benzofuranyl, and quinolinyl; and

Hr
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15

20

wh —aallr ARGI/SEI9ect 8d 6 3
fmmmnﬂullﬁmnw oot e ot | (o). (LR
;] Thol i mol COCH3; 15 & e AnRlicetion gnzof ur anyl , an 1398
and
2 N~-~~N 2
ferr]
(i) ,
13
o) R' o)
9 ~N 1]
AN N—S R N
N e Y
R O o)
5
O R15 R17
R' g fl\l /lO]\/fl\l
[ ad R
O

wherein the phenyl ring of éaéh A substituent may be optionally and independently
substituted by 1 or 2 substituents selected from hydrogen, CHs, (CH2)oCF3, CONR7R8,
CO,R”, COR’, (CHp)NR'R® (CH)oCH3(CH2)oSOR, (CHz)oSO2R and
(CH2)(,SOZNR7R8 wherein0is 0, 1, or 2,' and R‘7 and R8 are as defined below;

R is selected from hydiogen a branched or straight C1-Cg alkyl, C;-Cg alkenyl,
-CO(C;-Cg alkyD); (C1-C6 alkyl)-B wherein B is as defined befow C;3-Cg cycloalkyl, C4-
Cg (alkyl-cycloalkyl) wherein alkyl is C;-C, alkyl and cycloalkyl is C3-Cg cycloalkyl; Cg-
Cjio aryl; and heteroaryl having from 5 - 10 atoms selected from any of C, S, N and O; and
whereby the Cg-C0 aryl and the heteroaryl may optionally be substituted by 1 or 2
substituents selected from hydrogen, CHz, (CH2),CF3, halogen, CONR7R8, C02R7,
COR’, (CHz)oNR'R® (CH2)oCH3(CHy)oSOR’, (CH2)oSOzR and (CHz)oSO;NR'R” ;

wherein 0is 0, 1, or 2, and R7 and R8 are as defined below;
R‘7 and R8 is each and independently as defined for R1 above;

R is selected from hydrogen, CHs, OR’ C02R and CH2C02R wherein
R! is as defined above;

N 1479-1 WO AMENDED SHEET
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of .each A.substifuent nay be i onal | nd

m&“aiﬂ!ﬂﬂm s tl.S"Ut (?d'*by"r fammi Dﬁmbst i tuent &el ecf@ﬁ/gﬁ&ﬁ/ﬁ 1635

) fe el Ppplisatipn 110 CO2R[err], COR[pES
(CH2)oNR[err] R err] (CHZ)oCHB(CHZ)oSOQ[err] (CHZ)0802R[err] and 5402- 1338
(CH2) oSO err]NR[err]R[err] wherein o is ®, 1, or 2, and Rlerr] and Rerr]
are as defined bel ow, Rlerr] is sel ect ed from hydr ogen; a branched
or straight CJerr]-C6 alkyl, Cerr]-C6 al kenyl, -CO(Cerr]-C6 al kyl);
(Cerr]-Co6 alkyl)-B wherein B is as defined below, C3-Cferr] cycloal kyl,
C4- 15 C8 (aI kyI-cycll;z(c:)all)é;l yl) \M?ie:{e:sn ?7Ik yl |1§ Clerr]-C2 al kyl and
cycl oal kyl 03,06 I r
havi ng from 0 atofns se eét ed roir% any o qs%'ééllaﬁcf ge @Héﬁ%ﬁh@ﬁ@ﬁﬁéﬂ
wher eby thﬂ,r(ﬁq 4booer] aryl and the heteroaryl may optlonally be substituted
by 1 or 2 substituents selected from hydr ogen, CH3, (CH2)[err] CF3,

hal ogen, CO\IR[err]R[err] Cderr]Rerr], COR[err]
(G o5t P g b b i b LR bR El S 2 o1, and
Rlerr] ar epférog%{ﬂ g %Lx?) onﬁt crorr]a h%%%ro@qunﬂ%iet)} S8R Hav gq”ro 5 to

| ndependentiy "as I's selected from
hydr ogen, @bﬁson%&efeh fréslafty bf € 8/Nland O)dneREBeing bﬁicﬁfall}' subaiteted b5 or
Rlerr] is as defined above;

2 substituents 1ndependently selected from hydrogen, CH3, CFs, halogen,

(CHz)pCONR R ,(CHz)pNR R , (CHz)pCOR , OR , (CHz)pSOR R (CH2)p802R7, and

10 (CHp)SO;NR'R%;

wherein p is 0, 1, 2 or 3 and wherein R7 and R8 are as defined above;

R3 R4 R5 and R is each and 1ndependent1y selected from
15 R (CHz)pCONR R (CHZ)PNR R (CHz)pCONR R (CHZ)pC02R7, (CHp)pPh,
(CHz)p(p-OH Ph), (CHz)p-3-1ndolyl (CHz)pSR and (CHz)pOR
whereinp is 0, 1, 2, 3, or 4, and R and R are as defined above;
A4

*

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

20  hydrates, isoforms and prodrugs thereof;

with the proviso that B may not be
(a) phenyl substituted by hydroxy, and esters thereof;
(b) phenyl substituted by hydroxymethyl, and esters thereof;

25 (c) phenyl substituted by amino, carboxamides, and sulfonamides.

o
-
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R”mmm@m@m ﬁHl eac and | @E@_@M@dfd‘tlmcﬁune - for Rerr]
5s @ substitut ed-or. UFNIASeNe Apaligetoriat i c; an opti onBlf y02- 1998
substituted Cerr]-Cerr] hydr oaromajic; a het er oaromatic or a
het er ohydr oaromati c noi ety, each having ffom5 to 10 atons sel ected

fromany of C, S, N and 0, and each being optionally substituted by 1 or
2 substituents independently selected from hydrogen, CH3, CF3, hal ogen,

(8 e H g R LT

wherein p is 0, 1, or 3 and wherein Rlerr] and Rlerr] are as deflned
above; ' R[err] Rlerr], Rerr] and R err] is each and independently
sel ected ferimaCJaSbORtemqr,ar(i@ngper[ err]Rlerr],(CH err])pNRerr]R [err]
(CH2) pCONR[ errgﬁ&err , (CH2) pCO2R[ err], (CH2)pPh, (CH2) p(p-OH Ph),
(CI—|2)p3|n°dt§I pSR[err], and (CH2)pORl err]; wherein p is 0, 1,
2, 3, or 4, and Rerr] and R err] are as defined above; as well as
phar macéutical ly acceptable salts of the compounds of the formula (1),

i soners, 2Ql)h)pﬂéﬁgtleabsdtﬁteﬂ(byrmyadidcmo;m,r-l@eNﬂ-QeCQﬂCH3, -CN, NMhoh t he
proviso that B may not be (a) phenyl substituted by hydroxy, and
esters ther€&CHs;" (b) phenyl substituted by hydroxynethyl, and esters
thereof; 25 (c) phenyl substituted by am no, carboxam des, and

sul f onani des. PCT/ SE96/ 01635 4

(ii) naphtyl, benzofuranyl, and quinolinyl; and

10

(iii)
R13
O 1 O
Rg\ R 0 : 1 |
N N—S R N
R R12/ g\@ \g/
15 17
1 7 o

15 .

A,
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AT o o 90 prerels - o

(i+) naphtyl, benzof uranyl and qui noI | nySI and 10 (i)
[err]
PCT/ SE96/ 01635

"'-"7'7,.'{'.‘}1“ u“-."‘;:: .,

. e

wherein the phenyl ring of each A substituent may be optionally and independently
substituted by 1 or 2 substituents selected from hydrogen, CHz, (CH»3),CF3, CONR7R8,
COR’, COR’, (CH2)eNR'R® (CH,)oCH3(CH2)oSOR , (CH2)oSO2R and

s (CHp)oSO,NRR®, wherein 0is 0, 1, or 2, and R’ and R® are as defined below;

RI, R7 and R8 is each and independently selected from hydrogen; a branched or straight

C1-C4 alkyl, allyl, -CO-(C;-Cg alkyl); (C1-Cg alkyl)-B wherein B is as defined below;

C3-C5 cycloalkyl, C4-Cg (alkyl-cycloalkyl) wherein alkyl is C-C5 alkyl and cycloalkyl is
10 C3-Cg cycloalkyl; and phenyl;

R2 is hydrogen, methyl, or OR1 wherein R1 is as defined above;

rR%, RO R!! R12 R!3 R RV RIS

15 forR above;

R , and R , is each and independently as defined

B is selected from phenyl, naphthyl, indolyl, benzofuranyl, dihydrobenzofuranyl,
benzothiophenyl, pyrryl, fﬁranyl, quinolinyl, isoquinolinyl, cyglohexyl, cyclohexenyl,
cyclopentyl, cyclopentenyl, indanyl, indenyl, tetrahydfonaphtﬁyi, tetrahydroquinyl,

20  tetrahydroisoquinolinyl, tetrahydrofuranyl, pyrrolidinyl, indazolinyl; and

X

each B group being optionally substituted by 1-2 substituents independently selected from
25 hydrogen, CHs, CF3, halogen, (CH2);CONR 'R®, (CH),;NR'R®, (CH,),COR’, and OR’,

wherein p is O or 1, and wherein R7 and R8 are as defined above; and

o,
.

R3', R4, R5 and R6 is each and independently selected from hydrogen, CHz, CH(Me),,
CHCH(Me),, CH(Me)CH,CH3 (CHz),CONR 'R®, (CH2),NR'R®, (CH2),CONR'R®,

N 1479-1 WO
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n the

Eumll mmmh I tue selected from
2) oCF3, CONRLMPafianal 2 @oBR-02- 1998

COQ[err] (CH[err])oNR[err]R[err](CI—IZ)oCHB(CI—IZ)oSOQ[err] (CHZ)osozR and 5

(CJ—lZ)-oSCJZNR[err]R[err] wherein ois 0, 16 or 2, and R and R are as defined

bel ow, R1, R7 and R8 is each and independently sel ected from

hydrogen; a branched or straight Cerr]-C4 al kyl, allyl,

Soderr] L@&&%”) <%i9[gfler¢ﬁi'é’émé% l%??%?kgrl?daﬂtigﬁ)éﬁjy el o

Cierr]-C2 ﬁtigg (ggendmx&ﬁpﬁh %Rf%égra}]%h%ﬁ 'ﬁ%e aeaéfﬂézﬁmdv

Rlerr] is erein err | s as defl ned above;
9 10 11 12 13 14 15 16 17 , R ,R ,R |R
,R , R ,and R is each and mdependently as def| ned 15 for R[err]

above,; withtBepB)VlwlthattEmab'rrmbphenyl napht hyI i ndol yl, benzof uranyl,

di hydr obenzqf ra yl ot hio furanyl, quinolinyl,
i soqui ndl i KA)IPherylsubstityied by&y ﬁ?ﬂtg}s thef chycI opentyl, cycl opentenyl,

{QS?z%lydri)@ ¥1 ﬁﬁ?ﬁ&ﬁ%%&%&&&%ﬁx ﬁ{/q pyrro glylnyl 20i ndazol i nyl, and

[err] (c)qmehm%uastﬁuu@dtwla&tﬁn@matmahﬁdéssmsgulfdﬂhﬁ@he@y 1-2 substituents
i ndependently selected from 25 hydrogen, CH3, CF3, hal ogen,

(CH2)pCONR[err] Rlerr], (CH2)pNR[err].Rerr] , (CH2)pCORerr] , and OR[err],

10 3. A compound of the formula I according to claim 1, wherein
G is a nitrogen atom;

A is selected from

R
0 R O _
2 N i |
R\N N—S R N
L1o R‘a/ | \ﬂ/
R o o
15 ’. ’ » -
- S
O R15 R17
] 7

20 wherein
R%, R, RM, R12 R™3 R!* R!% R!S, R, and R® is each an ethyl group;

R’ is selected from hydrogen, methyl, ethyl, allyl, or CHy-cyclopropyl;
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l| !Mllﬁ!mlmmmek?e”] Rbme elparir] is each and

gpendent 1y sel ected from hydroden CH[er'r (Me)[err], 05 -02- 1998
CHRCH Me) 2. CH(B) CHRCHB ( GH2) pCORR Rletr], (CH2)pNR Rierr],

(CH2) pCONR[ err] R err] 6
(CH2) pCO2R[ err], (CH2)pPh, (CH2)p(p-OH Ph), (CH2)p-3-indolyl (CH2)pSRlerr],
and (CHZ)pCR[err] vvhereln pis 0, 1, 2, or 3, and wherein R and R are
as defineg? 3D Y Snethyl, orONIh the proviso that B may not be 5 (a) phenyl
substituted by hydroxy, and esters thereof; (b) phenyl substituted by
‘hydroxynet hyl , and esters thereof; (c) phenyl substituted by am no,
car boxam des, and sul f onani des. 10 3. A compound of the formula.l

accor di ngBtis seleetedfrom phrawbinaphthyl, iwlalyl, benrofuegh diltydrebenzofuranyl.s sel ect ed

from benzothiophenyl, furanyl, quinolinyl, isoquinolinyl, cyclohexyl, cyclohexenyl, cyclopentyl,

5 cyclopentenyl, indanyl, indenyl, tetrahydronaphthyl, tetrahydroquinyl,
tetrahydroisoquinolinyl, tetrahydrofuranyl, indazolinyl, and

HEX

10 each B group being optionally substituted by 1-2 substituents independently selected from
hydrogen, methyl, CF3, halogen, (CH,),CONR 'R, (CHz),NR'R®, (CH,),COR’, and

OR’,

wherein p is 0, 1, or 2, and wherein R7 and R8 are as defined for R1 above;

15
R3 R4 R5 and R6 is each and independently selected from H, CH3, CH(Me),,
CH2CH(Me)2, CH(Me)CH,CH3 (CHz)pCONR R (CHZ)PN.B R® (CHz)pCONR R
(CH2)pC02R (CH2)pPh, (CH2)p(p-OH Ph), (CH2)p-3-indolyl, (CHz)pSR and
(CHz)pOR

wherein p is 0, 1 or 2, and wherein R7 ‘and R8 are as defined above.

W
.
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(tte dr

4. A compound of the formula (I) of claim 1 above, being anyone of

(%)-trans-1-(3-methoxy-a-(1-naphthyl)benzyl)-2,5-dimethylpiperazine (compound 3);
(&)-3-((cR*/S*)-0-((2S*,5R*)-4-Allyl-2,5-dimethyl-1-piperazinyl)-1-naphthyl)anisole
5 (compound 4 and 5);
(2)-trans-1-(3-methoxy-a-(2-naphthyl)benzyl)-2,5-dimethylpiperazine (compound 8);
()-3-((0R*/S*)-0-((2S*,5R *)-4-Allyl-2,5-dimethyl-1-piperazinyl)-2-naphthyl)anisole
(compound 9 and 10); |
(%)-trans-1-(3-methoxy-0-(2’-benzofuranyl)benzyl)-2,5-dimethylpiperazine (compound
10 13); )
(&)-3-((aR*/S *)-a—((ZS*,5R*)-4-A11y1-2,5-dimethyl-l-piperazinyl)-2-benzofuranyl)a.nisole
(compound 14 and 15); |
" (£)-3-((0R*/S*)-0-((2S*,5R*)-4-Cyclopropylmethyl-2,5-dimethyl- 1-piperazinyl)-2-
benzofuranyl)anisole (compound 16 and 17);

15 (i)-trans-l-(3-methoxy-a—(6’;quinolinyl)benzyl)—Z,S-dimethylpiperazine (compound 20

and 21);
(E)-3-((0R*/S*)-a-((2S*,5R*)-4-Allyl-2, 5-d1methyl-1-p1perazmyl) 6-quinolinyl)anisole
(compound 22); A

#)-3-((0R*/S*)-a-((2S*,5R*)-4-Allyl-2,5-dimethyl- 1-plperazmyl)-6-qu1nolmyl)anlsole
20 (compound 23);

(i)-3—((aR*/S*)-a—((ZS*,5R*)-4—Cyclopropylmethyl-2,S-dimethyl—l-piperazinyl)-é-

quinolinyl)anisole (compound 24 and ‘25);

. ()-trans-1-(3-methoxy-0-(4-quinolinyl)benzyl)-2,5-dimethyl-piperazine (compound 28);

(®)-3-((0R*/S*)-0~((2S*,5R *)-4-Allyl-2,5-dimethyl- 1 -piperazinyl)-4-quinolinyl)anisole
25. ~ (compound 29 and 30);

(1) 4-((o-(1-Piperazinyl))-4-chlorobenzyl)-N,N-diethylbenzamide (compound 33);

() 4-((0-((4-Allyl)-1-piperazinyl))-4-chlorobenzyl)-N,N-diethylbenzamide e 2hcl

(compound 34);

@) 4-((a-(1-Piperazinyl))-2-naphty1methjl)-N,N-diethylbenzamide (compound 37);

A
.
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RH“II“‘“III “I“Mﬂ” I[ benZ0f ur aﬂ?T jnteinByehi=n 1 anyl, 0 5 -02- 1998
bemzot hilopitenyl , *furanyl, quinolinyl, T500 tyl , cycl ohexyl,

cycl ohexenyl cycl opentyl 5 cycl Opegt enyl I ndanyl, indenyl,

tetrahydronaphthyl, tetrahydroquinyl, tetrahydr0|squ|noI|nyI

t et rahydr of uranyl, indazolinyl, and [err] 10 each B group being

optionally substituted by 1-2 substituents independently selected from

hyd , |
hyrogen, - TB} o @Ry 3! iR nI R bREEDIELODIN N- G IRl Ebipolng
of 2, and wggrein Rlerr] and Rlerr] are as defined for Rlerr] above; 15

Rerr], R[err] R and R is each and i ndependently sel ected fromH CH3,

031(4 g@ﬁl @ 4- ((a-o@mmm)mlwmmwmw@m o
(G0 h(p- b mf}ﬁgé) lagamﬁ»wmsz&%*sﬁﬁﬁzm@ ?@#g)( SRR

20 \Qﬁreln pis 0, 1 or 2, and wherein Rerr] and Rerr] are as
defi ned*above

@) 4 ((o-(1-Piperazinyl))-3-xylyl)-N,N-diethylbenzamide  2HCI (compound 45);

&) 4-((0-(1-Piperazinyl))-cyclohexylmethyl)-N,N-diethylbenzamide (compound 48);
(1) 4-((o-(1-Piperazinyl))-3,4-dimethylbenzyl)-N,N-diethylbenzamide (compound 51);
@® 4-((a4(1-Piperazinyl))-1-naphtylmethyl)-N,N-diethylbenzamide (compound 54);

10  4-(4-(2-Dimethyl-5-methyl-piperazinyl)-3-methoxybenzyl)-N,N-diethylbenzamide
dihdrochloride (compound 57); '
4-(4-(1-Allyl-2-dimethy]-5-methyl-piperazihyl)-3—methoxybenzyl)-N,N-diethylbenza_mide
dihydrochloride (compound 58);
4-(1-(4-Allyl-2-dimethyl-5-methyl-piperazinyl)-3-methoxybenzyl)- N,N-diethylbenzamide

15 dihydrochloride (compound 60);
4-(1-(2-dimethyl-5-methyl-piperazinyl)-3-methoxybenzyl)-N,N-diethylbenzamide
dihydrochloride (compound 61);
4-((1-piperazinyl)-benzyl)- N,N-diethylbenzamide dihydroch}gride (compound 64);
4-((4-Allyl-1-piperazinyl)-benzyl)-N,N-diethylbenzamide diﬂydrmﬂoﬁde (compound 65);

20  4-((4-Acetyl-1-piperazinyl)-benzyl)- N,N-diethylbenzamide hydrochloride (compound 77);
4-(4-(2-Hydroxymethyl-5-methyl)piperazinyl-benzyl)-N,N-diethyl-benzamide
dihydrochloride (compound 69); !
4-((4-(2-Hydroxymethyl-5-methyl)piperazinyl)-3-methoxybenzyl)-N,N-diethylbenzamide
dihydrochloride (compound 70);

25 4—((4-(l-Allyl-2-hydroxymethyl-5-methy])pipefazinyl)-3-methoxybenzyl)-N,N-
diethylbenzamide dihydrochloride (compound 71);

Methyl 3-(( 2-naphtyl)-(3-methyl-piperazinyl)methyl)phenyl ether dihydrochloride
{compound 75);
Methyl 3-((2-naphtyl)-(4-allyl-2-methyl-piperazinyl)methyl)phenyl ether dihydrochloride

30 (compound 76);

N 1479-1 WO

AMENDED CLAIMS BEFORE THE IPEA AMENDED SHEET

28 January, 1998

o,
f




_ of t herdOswiation PhionPDmae 1 1 ve, BHITAGEANy 664635
T e S e v R
i sretehylpl per azi ne (conpo 3); ()-3-((arrs -02- 1368
*)-a-((2S5*,5R*)-4-Allyl-2,5- d| met hyl - 1 6)| perazinyl)- 1 -napht hylggni sol1§

5 (conpound 4 and 5);

()-trans-1- (3 nmet hoxy- a- ( 2- napht hyl ) benzyl ) - 2, 5- di net hyl pi perazi ne

(conpound 8)

i per azi A0 DRtRTR R b e ditefionti Gonliro
O ommanng 4 ﬁ@ ﬁﬁg@%%ﬁé’yn WB&?MBM& g BochlorRieTeSHaPBlE D) per azi ne

()-3-((I erM]eEwJ 8((4-F-butoky Byl ARpiperhziblyl)yben2y Boetizoete yompund 80);

- pi perazin benzof uran ani sol e onpound 14 and 15);

([err])-s- 1{1@{1&1 (- p@ﬁ;&[ryﬁ}%er(zwgen@me)dlhyésvehl@pﬁl@@ﬂmnﬁqﬂslﬂli 5- di met hyl -
d d 17 15

e e, Wikrolsrariny-ben e SR AV ERh i BRERRERN i pet ni e

(conpound -?{-g#pe]razuﬁﬂ%eﬁ l)-acet?;()henone dlh)ydrochlonde (compound 85);

([err])-3- RI"S*)-[%err]- 'yl -2, 5-di rrethyl 1- pi per azi nyl

) - 6- qui nol 4-(fot-Hpipesiddireyl)-benzyl ) NNrdoaindb&Zamide (compound 88);

([err]) 3-( err R/ S*)-[err]-((2S*,5R*)-4-Allyl-2, 5-di rrethgl - 1- pi per azi nyl
) - 6- qui nol N ethyL (3 mezbox eﬁﬂohmem)nyl)-benzannde (Example

([e

- pi [)re]r ;z?nﬁﬂ)i ‘i%é@h?f 4%(4) al lﬁ 1p%§aﬁ§g}?|- S—ﬁetﬁy&ﬁﬁ%ﬁ&?ﬁ%%%ﬁe §1)r:r9t hyl -
()-traps- M-g?q%ﬁm-&yplﬁél{aﬂ‘mg}}L%kyl%hﬁﬂrté&hbo&]@g met hy| pi per azi ne

(conpound 2
4-[(N-benzyl-1-piperazinyl)-benzyl]-acetanilide (compound 92);

4-[(N-benzyl-1-piperazinyl)-benzyl]-methanesulfonamide (Example 54);
Methyl-N-4-[(N-benzyl-1 -piperazinyl)-benzyi]-2-methylacetate (Example 55); and
4-[(N-benzyl-1-piperazinyl)-3-fluorobenzyl]-acetanilide (compound 95).

15

S. A compound according to any of claims 1-4, in form of its hydrochloride salt.
A
6. A compound according to any of claims 1-5 , for use iﬂ tlierapy.
20
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.
25
9. A compound according to claim 6, wherein the therapy is directed towards spinal
injuries. '

Rd

10. A compound according to claim 6, wherein the therapy is directed to disorders of

30  the sympathetic nervous system.
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dﬂlﬂlﬂlﬂﬂl T S e L TS bt

({a<(1+Pi perazimnyl))-4-chl orobenzyr?) CN— FRPEES T_enzam de (conpgu§¢0§3)1998
([err]) 4-((a- ((4 Allyl)- 1
- pi perazi nyl)) - 4-chl or obenzyl ) - N N- di et hylltbenzani de 2hcl ( conpound
34); ([err])

4-((a-(1-Pi perazinyl))-2-naphtyl net hyl)-N, N-di et hyl benzam de (conpound 37);
9 + _
4-((a-((4-Allyl)-1-piperazinyl))-2-naphtyl methyl)-N, N-di et hyl benzam de

(compound 11, P82 of a compdind according to f cl 15 for the manufacture of a
4-(([err]-(1-Pi pergm nyl n_z)n(cyc ) lI)lg-N EIx\rll-ydoect"f"}rqsbenzarm de (conpound 41);

(+) 4-((a- (r(ed;cAiﬂeyii)orilsqmrnhemam)dn)bfﬁmnyl yI) N, N- di et hyl benzam de 2HC
(conpound 5 42);
4-((a-(1-Pi perazinyl))-3- xyI yl')-N, N-di et hyl benzam de 2HC (conpound 45);

o) 31 DR Bf b Pompbard SEcBR 0 Ry o clais'Y-5 151 ¥ st G b 0P O

48) ;

- Pi perazin (conpound 51);

(+) I04 ((a- ?thl%?%gég%rE%Wtw%-zﬁg%ﬁ%&gﬁmﬁtﬂﬁpﬂ?dl e?shyl benzam de
d 54 10

gc?zp(()gna rre% hy]l - 5- et hyl erazjnyl)-3-net hoxybenzyl ) - N, N-di et hyl benzam d

e d| hdF%c hI HP? gka e‘e@ﬂﬁwﬁepceﬂmg to anysofclaipms 1-5 for the manufacture of a

AR | .met.hoxybeénzyl ) - N, N-di et hyl benzami
de Y d| h 8? |°g§ {I% thg%‘%ﬁ{ﬁﬂeg%yyslgmg’l injuries.

4- (1- (4o Al I yI 2 di met hyl - 5- met hyl - pi per azi nyl) - 3- et hoxybenzyl ) -
N, N- di et hyl benzam de 15 di hydrochl ori de (conpound 60);
4-(1-(2-di kbt hyA@mmunslIaccpnrpimgamanybfcmmeﬂ#ﬁoimﬂmzhhmewrmmimmhtyitIixanzam d

e di hydr ochl onpound 61); 4- ((1- pi perazinyl)-benzyl) -
N, N di et hy158'é’ﬁkcé‘ﬂ§'&%’e&§’1iydr ochpri de (conpound 64);

15.  Use of a compound according to claim 14 as a diagnostic agent.
15 _
16. A pharmaceutical composition comprising a compound according to any of claims

1-5 as an active ingredient, together with a pharmaceutically acceptable carrier.

f

20 17.  Aprocess for the preparation of a compound according to any of claims 1-5,

whereby
A) (1) An aldehyde or ketone is treated with a nucleophile, giving the corresponding
alcohol;
25 (ii) the alcohol is converted into a suitable leaving group, which in turn is displaced
with a nucleophile; and
(iii) a N—(4)—unsubstituted piperazine derivative is substituted via its organo halide
or equivalent species, or acylated; or

S
-
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- N Me.di-ethylbenzag
',‘:9 Siyr ) ..*ﬁ#:’ !

e benb b |

de' hydr oPOTOSEDE /G163 5

( benzyl)
B (9
NN-"ci etchy LD hydrochlor--~

4-
(
4- (4-(2- Hydr oxynet hyl - 5= net hyl ) pi per azi nyI benzyl )-N, N-di et hyl - benzgrﬁ dgz 1998
di hydrochl ori de (conpound 69); 12

4--((4-(2-Hydroxynet hyl - 5-met hyl ) pi perazi nyl) - 3- net hoxybenzyl ) - N, N-di et hyl be
nzam de dihydrochloride (conpound 70); 25 4-((4-(1

- Al 1yl - 2- hydr oxymet hyl - 5- met hyl ) pi perazi nyl ) - 3- net hoxybenzyl ) - N, N-

di et hyl benzBwi de(y N&rﬂf@‘éﬁﬁ@ AMiRo §6id pyeLis dedcted with a seqandrapning acyd ester, and

2: napht y1)- (5 el bt ber 2 L TRL KPS W Sl v ochl or e

3-((2-naphtyl)- (4 Sy [ et her
di hydrochl ori de §8%J(: gic())r?gcl)ungb%éégt;e tﬁ@é&?ésﬁé‘ﬁ&ﬁ@biﬁél‘%@? oL
10 4- ((1- giiperegptperyzine bedikylhted lbe azylated aiche dir Myste of tHeatitrdger(sc onpound
79); 4- ((1- pi perazinyl)-benzyl)-Nethyl benzam de hydrochl ori de
(conpound 83); Met hyl 4-((4-t-butoxycarbonyl- 1
- pi per azi nyl ) -benzyl ) benzoat e (conmpound 80); Met hyl 4- ( (I
- pi perazi nyl)-benzyl ) benzoat e dlhydrochlorlde (compound 81); 5
4- (1- pi peraggnyl ARG
4-(1- p|peraanylA%?ﬁ%???Jgggﬁggﬁgﬁgkgﬂﬁﬁﬁggggﬂt?%?ﬁ%gﬁ%bonpou%ggngpoumi
- 4- ((a4- pi peri di nu¢dordiag ry by of dlaithscl-Hyd adminisierdé tq a sulgiectrin n8&J of pain
N, N-Di et hyl - 4- (3- met hoxybenzyl - | - pi per azi nyl ) - benzam de (Exanple 50);
N, N- Di et hyl - 4- [ ( Magpgsment.] - plpera2|nyl) 3- nethoxybenzyl] benzam de
(Exanp Ie 51)

'."l‘
B
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] i

10 4- [(N—benzyl-l-plpera2|nyI) benzyl] ani | ine (conpound 91)'

4-[ (N-benzyl -1 -pi perazinyl ) -benzyl ] -acetani I'i de (conpound 92);

4-[(N-benzyl - 1 -piperazinyl)- benzyl]-nethanesulfonQSEyhk ox
Met hyl < N-4-[ (N- benzyl -1 - pi perazi nyl ) - benzyl ] - 2- net hyl ace a -
and 4-[ (N-benzyl -1 - piperazinyl)-3-fl orobenzyl] acetanlllde (conpound'
95). 15 5. A conpound according to any of clains 1-4, in form of
its hydrochloride salt. 6. A conpound according to any of clains
1-5, for use in therapy. 20 7. A compound according to claim®6,
wherei n t heltherapy is pain nmanagenent . 8. A conpound accordi ng
to claimé, mherety the therapy s dirgcted towards trointestina
di sorders.

A cﬁhpqund ccordl ng to cI al m 6 |vvhere| n the

therapy is th : trds spi nal N—S ries. co ound
according to cl &ﬁ Prei n t&@/t herﬁpy I S rect ed t oydi sor )
t he synpat het i cqn?erv fyst em

wherein the phenyl ring of each A substtuent may be opdonally and independently

substituted by 1 or 2 substitents selected from hydrogen, CHj3, (CH2)CF3, halogen,
o CONR'R®, COR’, COR, (CHpNR'R® (CH,) (CH,, (CH,) SORR®, (CH,),SO,R’and

(CH2)oSO;NR'R® wherein 0 i 0, 1, or 2, and R’ and R are as defined below;

Rl is selected from hydrogen; a branched or straight C1-Cg alkyl, C1-Cg alkenyl,
~CO(C1-Cg alkyl); (C;-Cg alkyl)-B wherein B is as defined below; C3-Cg cycloalkyl, C4-Cg
15 (alkyl-cycloalkyl) wherein alkyl is C-C3 alkyl and cycloalkyl is C3-Cg cycloalkyl; C¢-Cig
aryl; and heteroaryl having from 5 - 10 atoms selected from any of C, S, N and O; and
whereby the Cg-C1g aryl and the heteroaryl may optionally be substituted by lor2
substtuents selected from hydrogen, CHs, (CH;_)OCF3, halogen, CONR R COzR
Cor’, (CHZ)ONR r® (CH,) OCH3 , (CH,) OSORSR‘ (CH,) oso R’ and (CH,),SO,NR'R?,
20 whereinois0, 1, or 2,and R and R8 are as defined below;

R’ and R® is each and independently as defined for R! above;

R is selected from hydrogen CHj, OR COzR and CHzCOvR wherein
2 R is as defined above;
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11 - 11. Use of a corrpound' accordi'ng to any of clai ms 1-5 for the

‘manuf acture of, a : . medi canent for use in the treatnent of pain.

12.  Usé of a conpound according to any of clains 1REPHA QT&&[EIEer
of a - medi cament for use in the tregtnment of gastrointestinal .
di sorders. ' 13. Use of a conpound according to any of clains 1-5
for the manufacture of a medi canent for use in the treatnent of
spinal injuries. 10 14. A conpound accordi.ng to any of clainms 1-5,

further chaVakinahg scope pfithe htacmnqn are also pharmaceusicafy aedepypble sple afabe

15. Use of a c nd. accor claimi14 as a.di.a nos C

To. A phePTREUHIE A TeOrs et POt Losr ety Boes LT Si SIS e any
of clains 1-5 as an active ingredient, together with a
pharmaceutically acceptable carrier. 20 17. A process for the

prepar at i orpréferrad cOmpaULaS acteEdh dlio@e ifventiyn e colripolRdslof the formula\if)er eby

s wherein

G is a carbon atom or a nitrogen atom;

A 1s selected from

10 (i) phenyl substituted by any of -COOH, - CONH;, COOCHj, -CN, NHj or
-COCHs;

(i) naphtyl, benzofuranyl, and quinolinyl; and

15 (iil)
R™
9 Q R'
R\ ™~

T
N—S
N _
é(o R12/ (") Y

15 R17

. O|
@gmam N

wherein the phenyl ring of each A substituent may be opticnaily and independently

substdtuted by 1 or 2 substituents selected &oh hydrogen, CH3, (CH3)oCF3, halogen, .
CONR'R®, COR’, COR, (CHo)NR RS, (CH,) OCHz, (CH,) oSOR’R®, (CH,) oSO,R? and
(CH2)0802NR R , whereino is 0, 1, or 2, and R and R are as defined below;

20
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into a suitable IeaV|n gro rn turn is displaced  with
a nucleophlle and (iii) a N-(4)-unsubstituted piperazine
derivative is substituted via its organqxhallde or equival ent’
species, or acylated; or

PCT/ SE96/ 01635 . eSwedcl SPa. PUet O c

12 B) (i) A Nprotected amno acid ester is reacted with a second
am no aci i§ster, and thereafter treated with an acid, giving
a plpara2|ned|one (ii) the dione is reduced tg the

correspondi ng pierazine; and (iii) the piperazine is

al kyl at ed Br\acylat ed on one %r\m)rel f the ni trogen,g 51! 18. A

met hod for the,\lf/l‘eakﬁﬁs\t of pain ‘Wﬁeféhya"&}effect- N a conpound

according to any, of,!cla ms 1- 5‘?/ adrgm@ter dtoa sutu ect iln need of pain
B LA

management . 1 = /
g / - -0 / =
’ R15 O . Rl?
18 I l | I
R —N 18 N
” and R

wherein the phenyl ring of each A substituent may be optionally and independently
substituted by 1 or 2 substituents selected from hydrogen, CHz, (CH3),CF3, CONR7R3.
COsR’, COR, (CHa)NRR® (CH,) oCH,, (CH,) ;SOR®R®, (CH,),SO,R’ and
(CH3)0503NR7R8 wherein o is 0 _1 or 2. and R7 and R8 are as defined below;

R' is selected from hydrogen; a branched or straight C;-Cg alkyl, C|-Cg alkenyl,
-CO(C-Cg alkyl); (C1-Cg alkyl)-B wherein B is as defined below: Cz-Cg cycloalkyl, Cy-
Cg (alkyl-cycloalkyl) wherein alkyl is C|-C; alkyl and cycloalkyl is C3-Cg cycloalkyl: Cq-
Cio aryl: and heteroaryl having from 5 - 10 atoms selected from any oi C, S, N and O; and
whereby the Cg-Cq aryl and the heteroaryl may optionally be substituted by 1 or 2 )
substituents selected from hydrogen. CHj. (CH1)oCF3, halogen, CO.\'_R7R8. C02R7,
COR’. (CH2)oNR'R® (CH,) oCH; {CH,) oSOR®RY ,(CH, ) ,SO,R7and (CH2),SO-NR 'R ;

wheretn 0is 0, |, or 2. and R7 and R8 are as defined below:
R’ and R® is each and independently as defined for R' above:

R” is selected from hydrogen, CHj. orR'. COle. and CHzcole wherzin

RI is as defined above:
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wierein the phenyl ring of each A substituent may' be optionally and independently
. . . . . . 7,38
substituted Dy 1 or 2 substituents setected from hydrogen. CH;. (CH2),CFs. CQNR/R .
- i 7 :
CO-R’.COR’, (CH:)ONR’RS' (CH,) oCH,, (CH,) SORSR®, (CH,),SO,R’ and

-;CH:_\QSOg-.\'RIRS, wherein 0is 0. 1, or 2. and R’ and RS are as defined below;

Rl. R7 and RS is ¢ach and independently selected from hydrogen: a branched or straight
C-Cy alkyl. allyl, -CO-(C;-Cg alkyl); (C|-Cg alkyl)-B wherein B is as defined below;
C3-Cs cycloalkyl, C4-Cg (alkyl-cycloalkyl) wherein alkyl is C;-C» alky! and cycloalkyl is
C3-Cg cycloalkyl; and phenyl: |

" .
R"” is hydrogen, methyl, or ORl wherein Rl is as defined above;

Rg. Rlo. R l. Rlz. R13, R', Rls. Rlé, Rn, and Rls. is each and independently as defined

for Rl above;

B is selected from phenyl, naphthyl, indolyl, benzofuranyl, dihydrobenzofuranyl,
benzothiophenyl. pyrryl, furanyl, quinolinyl, isoquinolinyl, cyclohexyl. cyclohexenyl,
cyclopentyl. cyclopentenyl, indanyl, indenyl, tetrahydronaphthyl, tetrahvdroquinyl,

tetrahydroisoquinolinyl, tetrahydrofuranyl, pyrrolidinyl, indazolinyl, and

O

O

0 ' _ -

each B group being optionally substituted by 1-2 substituents independenily selected from
hydrogen, CHs. CF3. halogen. (CHz)pCONR'RS. (CHg)PNR'RS. (CH» )pCOR7, and OR '

wherein p is 0 or 1, and wherein R7 and R8 arz as defined above: and

RB. R, R’ and R® is each and independently selected from hydrogen. CH;. CH(Me),
CH2CH(Me)3. CH(Me)CHCH (CH2)pCONR'R®. (CH2)pNR R, (CHy1,CONR'RS,
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