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DERI VATI VES Field of the Invention The present invention
relates to the new conpounds, piperidinyl- or piperazinyl-substituted- 5
1,2, 3,4-tetrahydronapht hal ene derivatives as (R)- enantioners,

(S)-enanti onerwoor/34883 racemates in the formof a free base PBCT/SE97/00469

pharmaceutically acceptable salts thereof, a process for their
preparation, pharnmaceutical conpositionslcontaining said therapeutically
active conmpounds and to the use of said active conmpounds in therapy.

10 An object of the invention is to provide conpounds for therapeutic use,

especially oup of
5- hydr oxy- trs}n% mgeﬁﬁmyﬁéy g%@?ﬁlﬁ@&%@@@ﬁﬁgr eceptor in

mamal s i ncl udi ng man. I's al so an object of the invention to
provi de conpounds wi t h a.t herapeut ic effect after 15 oral adm nistration.
Prior Art Kieldgfthelnygntion 55ses of pi perazi nyl substituted benzanilide

SShbee. | b R gt ielioR HARIR S ey compoudis it BluBRR biseisiilh Slvstilel =
94/ 13659 sdi <i2,ddastahydmutphtlnaidng dedivatisiescds(RY- anﬁmfamaﬁj (S))@ﬁiﬂﬁﬁmaunds havi ng
?i ﬁgr asai- . ésubst | tut eg g ﬁer; dlbage%frp@agy& aitll')xﬁf’l’fgbl gaés in tr%,r&r:q%?at iC
reCeptor. | 26 theie proffRafi, Bhbodliz L BRBN iots o BRI R ANF IS N0

Be subst t |nyI

system whi ch may tuted a piperi pI per azi nyl
group, sai d cooppundscsed & the aseaf ssitl attive dompoendsin éhetapy.

10 Anobject of the invention is to provide compounds for therapeutic use, especially
compounds having a selective effect at a subgroup of 5-hydroxy-tryptamine receptors,
designated the 5-HTp-receptor in mammals including man.

It is also an object of the invention to provide compounds with a therapeutic effect after

15 oral administration.

Prior Art
Different classes of piperazinyl substituted benzanilide derivatives as 5-HTjp antagonists
are disclosed in inter alia EP 533266, EP 533267, EP 533268, GB 2273930 and

22 WO 95/11243,

WO 94/13659 discloses an extremely broad class of fused benzo compounds having a para
substituted piperidinyl or piperaziny! radical in the aromatic ring, said class of compounds
are stated to bind to the 5-HT 5 receptor.

WO 94/21619 discloses fully aromatic naphtalene ring system which may be substituted
with a piperidinyl or piperazinyl group, said compounds are also stated to be potent

serotonin (SHT) agonists and antagonists.
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EP 402923 di scl oses 2-am noal kyl or al kyl enaromatic substituted 1,2, 3, 4-

t et r ahydr onapht hal ene derivatives having a further nitrogen substitution in
the 5 position in the tetraline ring, said conmpounds act as dopam ne
agoni st s. WO Bae88gr ound of the Invention Vari ous centRCIVSESTI0468US
system di sorders such as depression, anxiety, etc. appear to involve

t he di sturbance of the neurotransmitterd noradrenaline (NA) and

5- hydr oxytrypt am ne (5- HT), the latter also known as serotonin. The
drugs nost frequently used in the treatnent of depression are believed

to act by ' he Jeur LSsion of. either th of these 10
phyei of oy Saro2gs Melold 7 EHRBIL I Wi ionaheatie SitenBindl 2 3% s 1

neur ot r answirafideshaphithilede deyivatives havih s hitheh Aird gei substiai sl theS bsAidl et Y,
wher eas the enhancenent, of noradrenaline neurotransm ssion affects the
ret ar dat i ohe SymepineTiRg. sd GPMpRPNds a¢las deparaine pganistyt s. The i nventi on
concerns conpounds whi ch have an effect on 5-HT neurotransn ssion. 15
Serotonin, or 5-HT, activity is thought to be involved in many different

types of pBycMpranind of the Invedtionr ders. For instance it is thought that an

increase in 5-HT activity is associated w th . anxiety, while a decrease
in 5-HT reYarians cpniml perypussysieny disaiders\such ag depressionopnxiety, cig. appesr to involyeas | n

Gast 1 o nt oot Pouet 8 GE pblloRlisidiey R RebdRg T AR Zhy Bhudiad (o, o

20 ThHETY-thélafercisotkmown as serotbhin. The dmgs mobi festiuenthyf used MAltheergathenvof| at ed
to the fact that serohoneﬁgi c.neurons stinulate . . the secretion of
several hofSPERIEIeN age belicyed o act by improying the peurotransmisgion Of gither or both efthesesi n

and OpiiRictogichl SachR fia} aftRE EnHahedrhas 6 ﬂmc&mn%@ﬁof@gﬁg{i%nt 0

be reglﬁ ated on a specific basi s by several different i n)
recept or saffecygtbedeprissed moasd anddngietyywhercas the enhancerhing bHggradrendline ques, to

date these receptors. haye been cl,assified as 5-HI[ er 5-HT[ err

ST o] nprdnsaispipt Bfries B8 FerEtRIOn sYMBITE osET e et A R B PE, ¢ o
5-HI[err] inQemidthQonderksidofipostidsivilich Haté an bffect on STHE hédrorArsmission, HT[ €r 1],
5-HT[err], 5-HT[err] and 5-HT[err] subtypes. Each receptor subtype is

involved in a
15 Serotonin, or 5-HT, activity is thought to be involved in many different types of psychiatric
disorders. For instance it is thought that an increase in S-HT activity is associated with
anxiety, while a decrease in 5-HT release has been associated with depression. Serotonin
_has in addition been implicated in such diverse conditions as eating disorders,
gastrointestinal disorders, cardiovascular regulation and sexual behavior.

The 5-HT Receptors

The various effects of S-HT may be related to the fact that serotonergic neurons stimulate
the secretion of several hormones, e.g. cortisol, prolactin, B-endorphin, vasopressin and
others. The secretion of each of these other hormones appears to be regulated on a specific

25 basis by several different 5-HT (serotonin) receptor subtypes. With the aid of molecular
biology techniques, to date these receptors have been classified as 5-HT;, 5-HT», 5-HT3, 5-
HTj4, 5-hts, 5-htg and 5-hty with the 5-HT receptor further divided into the 5-HT\4, 5-
HT}g, 5-HT1p, 5-HT g and 5-HT | subtypes. Each receptor subtype is involved ina
different serotonin function and has different properties.
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different serotonin function and has different properties. 30
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Regul ati on of the 5-HT transm ssion The rel ease of 5-HT at the nerve
termnals is feedback-regul ated by two different subtypes of 5-HT
receptors. | nMOY34883 5-HT[err] autoreceptors are | ocated onPFHSEYMH0EO

bodi es in the raphe nucl ei which upon stinmulation by 5-HT decrease the
i mpul se propagation in the 5-HT 5 neur ofs and t hereby reduce the 5-HT

rel ease at the nerve term nals. Another subtype of i nhi bitory 5-HT
receptors is located on the 5-HT nerve termnals, the 5-HT[err] receptors

(in ro@&@%@éﬁﬁ%ﬂﬁﬂﬁﬁpt ors) which regulate the synaptic
concentration o controlli ng t he amount of 5-HT that is

rel eased. ARhareleagoofi -‘BHT@t &mwemmumlm eedback-regulasedboyywioatifferentisubtypesr eases
t he anobunt Q 0, I n
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synaptic 5- concentration and enhance the transmssion in the 5-

syst em Theneurons andithegehyireducahn 2 elsassab themerva meramaﬂsaépmég@am@ﬁ ect
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t hese r eceptasiesits the 5 }Hngeeueptots) vhidharegilael thersynaptic eoricentrition lof sa{'rw her
neuronal systens (so calle het eroreceptors)., Since the 5-HI[err]

recept or ne@PmHralling 4’4?1?'69% P§/51['9§‘BBH§ teleased, A&%ﬁ‘&gﬁﬁf‘s‘{f these topmingly s ecept or
bt msé :lagd L h
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known and r elxswgmindeth in vitro gidan wivoekpgineals. t est s be divided into full
agoni sts, partial agonists and antagoni sts.

The use of an antagonist of the terminal 5-HT'jp autoreceptor will accordingly increase the
synaptic 5-HT concentration and enhance the transmission in the 5-HT system. The
antagonist would thus produce an antidepressant effect making it useful as a medication for

15  depression.

Other localizations of 5-HT)p receptor subtype also exist. A large part of these receptors

appear to be located on nerve terminals of other neuronal systems (so called

heteroreceptors). Since the 5-HTp receptor mediates inhibitory responses, an antagonist of

20  this receptor subtype might also increase the release of other neurotransmitters than S-HT.

Compounds having S-HTp activity may according to well known and recognized
pharmacological tests be divided into full agonists, partial agonists and antagonists.

25 Disclosure of the Invention
The primary object of the present invention is to provide compounds having a selective
effect at the 5-HT | p receptor, preferably antagonistic properties, as well as having a good
bioavailability. The effect on the other receptors chosen from, for example, the 5-HTj 5,
5-HT24, D}, D24, D3, a1 and o receptor has been investigated.
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25 Disclosure of the Invention The primary object of the present

I nvention is to provide conpounds having a sel ective effect at the
5-HT[err] receptor, preferably antagonistic properties, as well as having a
good bi oavail ability. The effect on the other receptors chosen from
for exanple, the 5-Hl[err], 5-HT[err], Derr], Derr], Der]r, [err]
and [err] rewepi7oassias been investigated. 30 PCT/SESV/00R6% 4883
PCT/ SE97/ 00469 . 4
Accordi ngly, the present invention provddes conpounds of the formula |
Terr] 5 wherein Xis Nor CH Yis NRerr]CHerr],
CHerr]-NRerr], NR[err] CO, CONR[err] or NR[err]SCIerr] Rerr] is
H, C[err] err] al erL e.rr cIo Rlerr] is Hor
err]- °"%’}‘§ly1',§¥’2 ?ﬁ“'l'\ CL ‘]lﬁéqfﬁwula&[ err]-Cerr]

cycl oal kyI or (CHerr]-aryl, V\/nere aryI I s phenyl or a heteroaromatic
ring containing one or two hete Qat g, sel ect ed fromN, O and S and
whi ch nmay be nono- or di-subst ¥ h R err] an?@ Rl err];

Rlerr] is H derr]-Cerr] aI Cgrr] cycl*®al kyl, hal ogen, CN,
]/Fférr]

CFlerr], OH (derr]-Cerr]

s  wherein
X is NorCH;
Y is NRyCHj, CH2-NR3, NR3-CO, CO-NRj or NR3SO7;
Ry is H, C;-Cg alkyl or C3-Cg cycloalkyl ;
Rpis Hor C;-Cgalkyl;
10 Rjis Cy-Cgalkyl, C3-Cg cycloalkyl or (CHp)p-aryl,
where aryl is phenyl or a heteroaromatic ring containing one or two heteroatoms selected
from N, O and S and which may be mono- or di-substituted with R4 and/or Rs;
Ry is H, C}-Cg alkyl, C3-Cg cycloalkyl, halogen, CN, CF3, OH, C1-Cg alkoxy, NRgR7,
" OCF3, SO3CH3, SO3CF3, SO2NRgR7, phenyl, phenyl-C;-Cg alkyl, phenoxy, C1-Cg alkyl
15 phenyl, C;-Cg alkyl—heterocyclic ring containing one or two heteroatoms or substituted
heteroatoms selected from N, O, S, SO and SO3, an optionally substituted heterocyclic or
heteroaromatic ring containing one or two heteroatoms or substituted heteroatoms selected
from N, O, S, SO and SO5, wherein the optionally substituent(s) is(are) selected from C;-
Cg alkyl, C3-Cg cycloalkyl and phenyl-Cy-Cg alkyl; or CORg;
20 RsisH, OH, CF3, OCF3, halogen, C1-Cg alkyl or C;-Cg alkoxy:;
Rg is H, C}-Cg alkyl or C3-Cg cycloalkyl;
R7 is H, C;-Cg alkyl or C3-Cg cycloalkyl;
Rg is C;-Cg alkyl, C3-Cg cycloalkyl, CF3, NRgR7, phenyl, or a heterocyclic ring containing
~one or two heteroatoms or substituted heteroatoms selected from N, O, S, SO and SO2;
25 nis0-4;



OCF[err], SOerr]CHerr], Serr]CFerr], SOerr]NRerr]Rerr], phenyl,
phenyl -Cferr]-Clerr] alkyl, phenoxy, C[err] (err] alkyl 15 phenyl,
Cerr]-Cerr] alkyl- heterocycllc ring containing one or two heteroatom; or

substituted het eroatons selected fromN, 0, S, SO and S(err],
optionally substituted heterocyclic or het eroaromatic rin
cont ai ni ng one¥8P784M het er oat oms or substituted heteroatons ‘%ﬁf’%"

fromN O S SOand SOerr], wherein the optionally substituent(s) is(are)
selected from(err]- C[err] alkyl d Jerr]- Cferr] cycloal kyl and
phenyl -Clerr]-Clerr] alkyl; or CORerr]; 20 Rerr] is H OH CF[err],
OCF[err], halogen, C(err]-Cferr] alkyl or Clerr]-Cerr] alkoxy;

Rlerr] is H’as £Edaha&her, d)-a%aergmmﬂﬁér&nﬁf%e%&me a  Rerr]
is H derr]- err alky or Jerr]-Cerr] cycl oal kyl R[rerr S

Cerr]-Cler rqhamacwucanx eqcﬁr}tatll)f saltdr h&?‘@&dbﬁ'ﬁgﬂ‘”’“@%sﬁsq a hmﬂ[selmmﬁem Bt
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0-4; WO 97/ 34883
PCT/ SE97/ 00469
as (R) - efantIndhepreseptyjontaxh G1Csratkyl may e stzaightar branghed ({e1-Co alkybnay beenahsée

poscess a nicvIERoRPr ChobfiPkhi R 5551 TBp, By Rpendl i ?)ref e <o

shows suffi qlepyl, nitiengiuri-hedyll ity after oral adm nistration. In the
present context CJerr]-Cferr] alkyl may be straight or branched.
derr] -C[err] al kyl may be nethyl, et hyl, n-propyl, i-propyl,

n-butyl, i-Gyiyd pre&npﬁég\){éxtCE ﬂ%‘hﬁwxyn&y htoi'bBﬂEﬁe}il }(FéF&;‘ﬂm%Fée?r r

pentyl, n hexyl the present conte
al koxy may bnethdsx;ae@hty,mrprbpom,cxmdpox@{ ebutbxi-butoky,al- bureny, tbitos; n- 10

met hoxy, et hox n-pro | - ut ox but oxy, . s- but oxy,
t - but oxy, nP® %"m‘yp‘éﬂﬂ‘w y‘ %‘E&tﬁs&&tﬁ ﬁ?")’*%%)?“‘h@@l%ﬂtyl oXYy,
n- hexyl oxy or i-hexyl oxy. ' In the present context Cerr]-Cerr].

cycl oal kyl may be cycloprog cycl obutyl, cyclopentyl or
In the present context 3—C5 cycloalkyl may be cyclopropyl cyclobutyl, cyclopentyl or

cyclohexyl, preferably cyclohexyl.
15

In the present context halogen may be fluoro, chloro, bromo or iodo.

In the present context the heteroaromatic ring containing one or two heteroatoms selected
from N, O and S preferably is a 5- or 6-membered heteroaromatic ring and may be furyl,

20  imidazolyl, isoxazolyl, isothiazolyl, oxézolyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridyl,
pyrimidyl, pyrrolyl, thiazolyl or thienyl. The heteroaromatic ring can be either substituted or
unsubstituted.

In the present context the heterocyclic ring containing one or two heteroatoms or

25 substituted heteroatoms selected from N, O, S, SO and SO, may' optionally contain a
carbonyl function and is preferably a 5-, 6- or 7-membered heterocyclic ring and may be
imidazolidinyl, imidazolinyl, morpholinyl, piperazinyl, piperidinyl, piperidonyl, pyrazolidinyl,
pyrazolinyl, pyrrolidinyl, pyrrolinyl, tetrahydropyranyl, thiomorpholinyl, preferably
piperidino, 1-piperazinyl, morpholino, thiomorpholino and '4-piperidon-l-yl.

3¢



cycl ohexyl, preferably cycl ohexyl. 15 In the present context hal ogen

may be fluoro, chloro, brono or iodo. In the present context the

het eroaromatic ring containing one or two heteroatons sel ected fromN,
O and S preferably is a 5- or 6-nenbered heteroaromatic ring and may be
furyl, 20 imdazolyl, isoxazolyl, isothiazolyl, oxazolyl, pyrazinyl,
pyrazol yl, pywosmzsasssy|l , pyridyl, pyrimdyl, pyrrolyl, tPCHSENTPO468r
thienyl. The heteroaromatic ring can be either substituted or

unsubsti t ut ed. In the present coftext the heterocyclic ring
containing one or two heteroatons or 25 substituted heteroatons sel ected
fromN O S, SO and SOerr] nay optionally contain a car bonyl

o B £ Ak i B R P b 20

pi peri di nyIpipcﬂhﬂgfdx?]ﬂ%nym'ilﬁﬁ@|5!ﬂ3§iﬁ¥h.,1he_mostEM&?@'&MHMYBI&E! di nyl,
pyrrolinyl;“tetrahydropyranyl, thi om)ri)hol inyl, preferably _ _piperidino,
1- pi per azi reyientionore}abasito compoundsofiformms I wherginthe pipetidinylos piperaginyl i in the 8
WO 97/ 34883 .. i eyee s e e . . e s .SE97/ 00469
6 Ropifigg- dnother ROty Is Hhat she Riperidingd or piperaziny} is in the 6 8‘?:) rr%@ﬁ'ﬁds of
formul agl wherein the pi peridi nyl or piperazinyl is in the 5 position.
The nost preferred enbodi ment of the . invention relates to conpounds of
fornul a | vinether preféreediembediment,of the inventionrelates §o compaupds efcfopmula I whegedd ¢ j on.
Anot her possi Qini i t %ﬂﬁl ipﬁﬁ' i e S5 Rpodhdt whereln R{i8e 6 or 7
posi tion. Sflst}hﬁt%%t%@gieé erreg en%%(fiefyrdgﬁ'?{dgw?ﬁg ?‘?wentior‘]= relates to
conpounds  GinsitRfifiEdpheny e n®Ino- or di- subsiitatelliphénydyanG@ebyidcially orthor, dew- of t hose
conpounds, the conpounds wherein, IS unsubst.i t.ut ed, phenyl [ no-
o G - ubeRer: SHRBRBHLNTYL S peicniagy Hhosg WFERL S SypstineRtR A3 Bhday, ghees T
SﬁbSt | v ﬁcbnﬁpg Qikb1, cticheryd! gibridind] 1 pigehRig], Whipitilifo | OF; s¢:pipéridoraryl, R4 i s
pnenyl, phenyl - ) .

n-butoxy or CORg wherein Rg is phenyl, cyclohexyl, 4-piperidon-1-yl, 1-piperazinyl,

morpholino, CF3, piperidino or NRgR7, are preferred.

Examples of suitable combinations of substituents are:
15
XisN, Y is CONRjy, Ry is H, CH3, CoHs or C3H7, Rais H, R3 is (CHg)2-phenyl, R4 is
piperidinyl, Rs is H;
XisN, Yis NR2CO,R;is H, CHg, CoHs or C3H7, Rz is H, R3 is (CHp)-phenyl, Rq is
- phenyl, phenylmethy! or phenylethyl, Rs is H;
0 XisN, Y is NRyCO, Ry is H, CH3, CzHs or C3H7, Rz is H, R3 is phenyl, R4 is
piperidinyl, Rs is H; |
X is CH, Y is CONRy, R} is H, CH3, C2Hs or C3H7, Ry is H, R3 is CHa.phenyl, R is
phenyl, phenylmethyl or phenylethyl, Rs is H;
X is CH, Y is NRoCO, R; is H, CH3, CoHs or C3H7, Rz is H, R3 is phenyl, Rg is
25  piperidinyl, Rs is H; '
X is N, Y is NRoCO, Ry is H, CH3, CoHs or C3H7, R2is H, R3 is (CHp)z-phenyl;
X is CH, Y is CONRy, Ry is H, CH3, CoHs or C3Hy7, R3 is H, R3 is (CHp)-phenyl;
XisN, Y is NRpCO, Ry is H, CHj, CHjs or C3H7, Ry is H, Ry is CH phenyl, Rg is
phenyl, phenylmethyl or phenylethyl, R5 is H;
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10 derr]-Cerr] alkyl, cyclohexyl, piperidino, 1-piperazinyl. norpholino,

CF[err], 4-piperidon-I-yl, n- butoxy or COR[err] wherein Rerr] is
phenyl , cycl ohexyl, 4-piperidon-I-yl, |-piperazinyl, nmor phol i no,
CF[err], piperidino or NRerr]Rerr], are preferred. Exanpl es of
sui tabl e conbi nati ons of substituents are: 15 Xis N Y is CONRerr],
Rerr] is H &P JerrlHerr] or Jerr]Herr], Rerr] i SSOSEYMME s
(CH err]-phenyl, Rerr] is plper|d|nyl R[err] is H, Xis N Y
is NRlerr]CO, Rerr] is H CHerr], C[err]H[err] or CJerr]Herr], Rerr] is
H Rerr] is (Cl-l[err])[err]-phenyl, R4 is phenyl , phenyl rrethyl or

phenylethyl, Rerr] is H 20 Xis N Yis NR[err]CO R[err] is H CHerr],

C[err]H[err]x<i£c§ivrx§i~rﬁ[2€tykuﬂen:n§ (1.‘3!'-15"&8&3& 3“‘ R}h%ﬂmylfﬁfﬁr] i's

piperidinyl, Rerr] is H, , Rlerr] i1s H,
CHerr], C[WPM[l’@VlrFSGﬁHC[err]H[err] Rlerr] is H Rerr] is CH phenyl,

T s oI ROSRTELOH Bl PBDAE I ko MK et Rein o)

H Rerr] i EdIMB'LRxﬂ!;r] |s 25 piperidinyl, Rerr] is H " Xis
N, Yis NRerr]|CO e s H, err err err] or err]Herr
R[erri |§R[H FQ@HFF%Q IBMS] &é z]l-isc(::r[ 3H—};\4 319\!’%[#@1(&3\1[5{[&1]

H, H H H, [
(G of r]) - pRAGRIL Rs 20T} LT, OF E[R[ere{]r]%%”heﬁfr{]s REM AR

G er 1] H{ er 1] Xas NOFds CDNRey R is IRICHS,ICH b Ot Rolis HSROHCry phefiemyls, R4 i s
phenyl , phenyl net hyl _or l;i)henyl ethyl, Rerr] is H
WO 97/ 34883 morpholinyl, Rs is

PCT/ SE97/ 00 : . . ' .

. SR Y3 VR0 Ry B Pl Collp &7 GobncRojs Tofads Famed Bt oo ) o
{ err] H ®r r jmorphalinyl, RisssHt R{err] is phenyl, Rerr] is nor phol i nyl ,
G er ]+ or r X3 Celseis Rl RiyisTelCpy G e b Rt St Ry s
is H 5 &m g HCO\IR[err] Rlerr] is H CHerr], (Jerr]Herr] or
Jerr]Herr], Rerr] H Rerr] is phenyl, Rerr] is pi peridi nyl,
Rlerr] is HX is CH, YXWOSRNRMSH;CHQNRﬁHqurC3!{7eRn}sH.§1§-ispﬁdﬂb'brr]

IC[Ser riHerr ]X Nq' éc.])ﬁ‘k%f []1s H.Rﬁf;;, Ezﬁs or C3§[7€ﬁ2 ls [-&%{'_Hs_lh?erngf phenyl Rierr]
15 morpholinyl, Rs is H;
Xis N, Y is CONRy, R is H, CH3, CoHs or C3H7, Ry is H, R3 is phenyl, Ry is
piperidinyl, Rs is H; |
Xis CH, Y is NR2CO, R; is H, CH3, CoHs or C3Hy, R3 is H, R3 is (CHy)-phenyl;
Xis CH, Y is NR2CO, R} is H, CH3, CoHs or C3H7, R is H, R3 is phenyl, R4 is phenyl,
20 phenylmethyl or phenylethyl, Rs is H; .
XisN, Y is CONR2, R is H, CH3, CoHs or C3Hy, Ra is H, R3 is (CHp)2-phenyl;
X is N, Y is CONRj, R} is H, CH3, CoHs or C3Hy, R is H, R3 is CHy_phenyl, Ry is
piperidinyl, Rs is H;
XisN, Yis NRCO, R} is H, CH3, CaHs or C3H7, R3 is H, R3 is (CH2)2-phenyl, Rais
25 piperidinyl, Rs is H;
X is N, Y is CONR, R is H, CHz, CoHs or C3Hy, Ry is H, Rj is phenyl, Ry is phenyl,
phenylmethyl or phenylethyl, Rs is H;
XisN, Yis NRpCO, Ry is H, CH3, CHs or C3H7, Ry is H, Rj is phenyl, R4 is
morpholinyl, Rs is H;



nor pholinyl, Rerr] is H Xis N Yis NRerr]CO Rerr] is H,
CHerr], Cerr]JHerr] or err]JHerr], Rerr] is H Rerr] is

CH err]-phenyl, Rerr] is 10 nor pholinyl, Rerr] is H Xis CH Y
is NRlerr]CO Rlerr] is H CHerr], (err]Herr] or ferr]Herr], Rerr] is
H Rerr] is (CHer]r-phenyl, Rerr] is pi peri di nyl, err] is H,
X is CH Y iswaormsdrr], Rlerr] is H CHerr], Clerr]H err] RSA/SE97/00469
Cerr]Herr], Rerr] is H Rerr] is phenyl; Xis N Yis
CONR[err], Rerr] is H CHerr], C[err]ﬂ[err] or (ferr]Herr], Rerr] is H,
Rlerr] is phenyl, Rerr] is 15 mor pholinyl, Rerr] is H, Xis N Y

Is CONRlerr], Rerr] is H CHerr] C[err]H[err] or C[err]H[err] Rerr] is

Gy Vs Nﬁgﬁf%sc@#ﬁﬂﬂl B Ot CHPLPRIBNL o RS Cln el Ry | X 1

Rl err] ISﬁpemﬂﬂfR iss[-](CH[err]) phenyl ; Xis CH Yis NR[err]CO
ohonyl . R &is N Sigm%f”] eré]ﬁeé’aiﬂ e R ph L, 1o

Xis N Y _ H
T2 P e it i, G o ot 111
Rlerr] ss morpﬂd[mylrgslsq,err]H[err] or C[err]H[err] Rlerr] is H Rerr] is

CH err hen err ri s N Y
i s[ NR[ ]er P] éﬁsy i IC]OA‘%Z %l ‘%:ﬂ[ Gﬁﬁ']péﬁ% t]?ﬁéq &5{‘%%&@}"??&&#&“&?& r] is
H Rerr] 'lssm é{] phenyl, Rerr] is 25 pi peri di nyl, R[err] s H
X is N, Ylséfgg&'?‘ R[err] s H, CH[err CerrlHe or err]H[err],
Rlerr] is B(lsR[I-hr’ifisN&zqmdhyFH Qﬂs&ngéh@n@s 7. R2isH, val]n '
phenyl et hyl ﬂ Y is NRlerr]CO R[err] is H,

CH err], bﬂ%uﬂﬁ@lr‘ﬁ‘g‘hﬂﬁ‘éﬁ’ﬂ“ﬁﬁgﬁs] Rlerr] is H Rerr] is phenyl,

Rierr] oS XisCH, YRINIO, R is HROBE! CHS ofiCsHy, Ry is H, R3 is (CHy)s-phti9,¥7/i84883.
PCT/'SE97/ 00469

8 narpholinyl, RsisiCONR[ err], R[err] is H, CHerr], Cerr]Herr] or

ot per | o ny PR isRet 1 CONRp R 154 Ty, CFgck €50 BRI M Rt Rais
CHerr], qpneﬂjllﬂheﬁyﬁwmﬂ@bﬂeﬂyldd[ﬁmjxs}ﬂerr] is H Rerr] is CH[err]

h I Y CON CH e
Qe 1] H er 7 is N sifaGOIR1 iRl CHp Hgﬂu%hﬁ‘éf#qﬁwm 1 Bt R et 11"
hol I Y CON H,
rCTZI?I{gr(r)] lsny '@{Iﬁ.’é’h ri’ggly&mgrl'rﬁﬁ-’%(err] R[elrf] |sR[H?rrR][erR[e|r;] plh:nyl
Rlerr] is O(B{@!IY;SNR@EO]RUsH CHg,CzHaqulﬁsz?tlSH R3 is CHy.pheryl, Rais| s
N rr] CO rr CH err rrJH err r rerJH err re] i H,
R[Rgfr]]ls R[el] :ﬁs.%éh@‘i-, [Rfr“]S Clerr]Herr] or (Jerr]JHerr], Rerr] I-S
X is CH, Y is NRpCO, Ry is H, CH3, CoHs or C3H7, Rz is H, Ry is CH2-phenyl, Rg is

CORg, Rg is NRgR7, RgR7CH3, CaHs or C3H7;

20 XisCH,Y is CONRy, Ry is H, CH3, CoHs or C3Hy, Rz is H, R3 is phenyl, R4 is phenyi,
phenylmethyl or phenylethyl, R5 is H;
X is CH, Y is CONRy, R} is H, CH3, CzHs or C3H7, Rz is H, R3 is (CHz)2-phenyl, R4 is
morpholinyl, Rs is H; .
X is CH, Y is NR,CO, R} is H, CH3, CoHs or C3H7, Rz is H, R3 is (CHp)2-phenyl; -

25 XisCH, Y is NRoCO, Ry is H, CH3, CoHs or C3H7, R2isH,R3 is (CHi)zophcnyl, Ryis
phenyl, phenylmethyl or phenylethyl, Rs is H;
X is CH, Y is NR,CO, R, is H, CH3, C;Hs or C3H7, Rz is H, R3 is CHa.phenyl, R4 is
morpholinyl, Rs is H;
XisN, YisNRpCO,R;isH, CHj3, CoHs or C3H7, R is H, R3 is phenyl, R4 is CORg, Rg

0 is morpholinyl;



phenyl, phenyl nethyl or phenylethyl, Rerr] is H 10 Xis CH, Yis.
NR[err]CO, Rerr] is H CHerr], err]JHerr] or (Jerr]JHerr], Rerr] is H,
Rlerr] is (CHerr]-phenyl,Rerr] is nor pholinyl, Rlerr] is H

Xis N Yis CONRerr], Rerr] is H CHerr], (Jerr]JHerr] or err]JHerr],

is H, ' CH - ph |, R4 i h |, ph I I
or phenyi et hyl PORLRBT s 1t X is N Yis NRerr]Ch REGRAEBIS
CHerr], Cerr]Herr] or (Jerr]Herr], R%err] is H Rerr] is phenyl, -

Rlerr] is phenyl, 15 phenyl nethyl or phénylethyl, Rerr] is H Xis
CH Yis NRlerr]CO Rerr] is H CHerr], Cerr]JHerr] or (err]Herr],

Rlerr] is H Rerr] is CHerr].phenyl, Rerr] is pi peridinyl, R err]
is H XMG&I:HCQNRs.NRFH.QBDCzHerngHwRH;sMﬁSKCHﬂMﬁIH[err] or

SRt 1] P gk Rk rtcabh ity ot £ 5 Eompmen e o

Cerr]Herr ﬁ@ggﬁmﬁlﬁi &ﬁmﬁlﬂ’] Rlerr] is H CHerr],

Cerr]Herr err err err] 1s H Rerr] is phenyl, R[err] is
phenyl , ySI ¥r| 108 IQH];yCeHbydr C387eRp s HRHs CH2 phenyDR4is CH, Y
IS CC]\IR[err%11 @IF CHerr], (Jerr]Herr] or (err]Herr], Rerr] is
H, R[err]s r] phenyl , R[err] IS nor pholinyl, Rerr] is
H, Xxgc@t—lyiﬁ r;gk{;@a I I rlH err] or
Cerr]Herr err NEZ r |3 ][oerrrﬂ#;%glilﬁ Estgﬁn?f, }S[CH ]Y IS
NR[ er r] CO, %é Y is CQ;rﬂpesH}C]fb( oH3 1qr &3 zxscr,d%:rx}pléeam;] Rlerr] is H,

phenyl et hy! & BRG Y AERD. Rﬂﬁrbhﬁxé?*’saﬁc3€7f§2ﬁﬁ%&ff@é-vﬁ'€@@%s H

CHerr], C[@t;rehﬂihy:l;k];nsdﬂ C[err] H[err] R[err] | s H Rl[err] is CHerr]
phenyl, R4 is ¥: IS Xis N Yis :
NR[ er r] GO, I%EN']Y15§QNREﬁ[Iéfﬂ} H@{Gﬂ?‘; HF@BF"F %213(1,'! &exiy %mhfnyer] is H
R er9r7} BLEBQBW phgf{ﬁﬁédlyl'o?pmﬁfyi ]Rslgiherr] 30 is norpholinyl;

PCT/ SE97/ 00268 CH, Y is CONRy, R, is H, CH3, C2Hs or C3Hy, Ry is H, Rj is (CHp)2-phenyl, Ry is

CONR[err], Rerr] is H CHerr], C[err]H[err] or
qerr]H[errP’p@{ylrgﬂs?’l'H Rlerr] is (CH err]-phenyl; Xis CH Yis
CONRerr], ﬂaw]\rismcdlﬂﬁuﬂcugllem;'d& nk 1s<ii ‘i{;?rxlﬁ[ﬁﬁn%)%-hh?ﬂ Ryid 1S

Rlerr] is (CH[err] phenyl, "R err]

L

phenyl etlhyl mogphelinyl, R isi; Xis CH Yis CO\IR[ err] R[err] is H,
ot phol | nyl  ixplat 1+ GQuEa RS b Camglor L3 Ri bk BBoER b o 5 S,
C3H7, R2|51§-¢|; g phenyl ; Xis N Yis NRRCO, Rerr] is H

CH H e H, h | ;
gtend YC.[e”rq {J@ﬁaﬁ%rmiﬂcbsiél@ﬁ[e%;z,g@ﬁ,piﬁééﬂe%@f & o] Heir],
-H; d |, RS '
10 x 1 oGy NRCRIR it . RS O Bl R Roy BbBpbe ] o
Cerr]H®rr], Rerr] is H, R[err] is CHerr]phenyl, Rerr] is
Preferred compounds are:

(R)—N—[S—(4—Methylpiperazin-l-yl)-1,2,3,4-_tcn'ahydro~2-naphthyl]-4-
(trifluoroacetyl)benzamide,

25 (R)-N-[8-(1-Methylpiperidin-4-yl)-1,2,3,4-tetrahydro-2-naphthyl]-4-morpholinobenzamide,
(R)-N-[8-(4-Methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl}-4-piperidinobenzamide,
(S)-N-[8-(4-Methylpiperazin-1-yl)-1,2,3 4-tetrahydro-2-naphthyl}4-N,N-
diethylaminobenzamide,

(R)—N—[S—(4~Propy1p1pcrazm— -yD-1,23 4-tetrahydro—2—naphthyl]-4—motpholmobcnza:mdc,

3  (R)-N-[8-(4-Methylpiperazin-1-yl)-1,2,3,4-terahydro-2- naphﬁ1y]]—4-ethy1benzanude



phenyl, phenyl nethyl or phenylethyl, Rerr] is H Xis CH Yis
CONR[err], Rerr] is H CHerr], Cerr]JHerr] or C3H/, RRis H R3 is

(CH2) 2- phenyl, R4 is piperidinyl, Rerr].is H, Xis N Yis
NR{err]CO, Rlerr] is H CHerr], Cerr]JHerr] or (Jerr]Herr], Rerr] is H
Rlerr] is (CHerr henyl, R4 is 15 norpholinyl, Rerr] is H Xis
N, Y is CONR%PPT ‘8%err] is H CHerr], C[err]H[err] or C[M@F’P‘]‘”
Rlerr] is H Rerr] is phenyl, Rerr] i CCR[err] Rl err] S

cycl ohexyl ; Xis N Yis CO\IR[err Rlerr] is H CHerr],
Clerr]Herr] or CJerr]Herr], Rerr] is H R[err] |s phenyl ; Xis N,

Yis NRerr]CO Rerr] is H, CH[err] Cerr]Herr] or Jerr]JHerr], Rerr]
H Rerrdr - 1,234 -Rsbnagpunds are:

N[ 8- (4- Q/EML%l per azi n- l% 232 %ﬁﬁ?ﬁ%gﬁydro 2- napht hyl ] - 4-

f | uor o ssphollin mm, (R) N-[8-(1

10 PRk gttt ) ii%{e%a&y&éamap%}nim”&{,ﬁommobeazam ae

[

(

( u

- | p

(R -N-[8-

1-yl)-1,2, QRﬂNt[sI(wwylﬁpaaﬂaahymm]&Ammﬁﬁb-dlda ﬂﬁt benzami

(S)- N-[8 (4 Met hyl pi per azin- 1- tetrabédro naphthyl]- 4- NN-
di yl &

hyl &ni mbmammylmpemn(wmmmmmgﬂm YiA; G Hipynph-1- 1
4-t et rﬁ%%dg napht hyl ] - 4- nor phol i nobenzam de, 30
4 X |

S
R) -

tri
Met

I e

, 2,
R) N—[8( p1 per azi n- 1-y|)-1

t
3,
, % ghs.ég et (RPNIBI4-Methylpigerakih-Kylpd |23 b atahydro 2 naphthyl)-3-methyl-4- WO

(

9 A )

PCT/ SE97/ 0@naspholinobenzamide, 10
(R

N-[ 8- rqzm 158 napht hyl ] - 4-
rmrphol[l nggai\./ﬁ’t[%/q‘%gﬁggw ]{ylb')la]% igl%&zh@?ﬁﬂml% aan 1yy})
1, 2, 3, 4wt eteﬂ'qvlnhdl;d)banzaaqlﬂtt hyl ] 4- m)rphol | nobenzam de,

R) - N-[ 8- razln

N3 ;) 1o AR MBI RERsTI W by a4

(R) N-[ 8- (%Mﬁg&{zﬂdg 1-yl)-1,2,3,4-tetrahydro-2-napht hyl ] -4- (1H-pyrr
ol - : | ) benzam de, (R) - N-[8 4- Met hyl pi perazin-1-yl)-

1, 2, tet(R)tNy{@f(éMethﬂpW}l-M?n ydro-2-naphtbyidid-VMenzani de,

(R)-

eth

:%Fflfgnglld)‘mw raz'lﬁenza%u& 1, 2, 3, 4-tetrahydro- 2- napht hyl ] -4- (4- 10
15 (R)-N-[8- (4-Ethylpxperazm 1-y1)-1,2,3.4-tetrahydro-2-naphthyl}-4-morpholinobenzamide,
(R)-N-[8-(1-Methylpiperidin-4-y1)-1,2,3,4-tetrahydro-2-naphthyl]-4-
triflucromethylbenzamide,
(R)-N-[8-(1-Methylpiperidin-4-yI)-1,2,3,4-tetrahydro-2-naphthyl}-4-butoxybenzamide,
. (R)-N-[8-(4-Methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]-4-cyclohexylbenzamide,
20 (R)-N-[8-(Methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl}-4-(4-piperidon-1-

yl)benzamide, _
(R)-N-8-(Piperazin-1-yl)- 1,2,3,4-tetrahydro-2-naphthyl]-4-morpholinobenzamide,

N-(4-Morpholinocarbonylphenyl)-8-[4-(methylpiperazin-1-y)}-1,2,3,4-
- tetrahydronaphthalene-2-carboxamide,

25 (R)-N-[8-(4-Methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]-4-(4-
. morpholinomethyl)benzamide,
(R)-N-[S-(4-Methylpipcrazin—l-yl)—l,2,3,4¥tetrahydro-2-naphthyl]-4~(N,N-
dimethylaminocarbonyl)benzamide,
(R)-N-[8-(4-Methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl}-4-

30  morpholinccarbonylbenzamide or



R) -
|

( N-[ 8- (4- Met hyl pi perazin- 1-yl)-1, 2,3, 4-tetrahydro-2-naphthyl]-4-
trifluoronethyl benzam de, (R) - N-[8-(4-Met hyl pi perazi n-
1-yl)-1,2,3,4-tetrahydro-2-napht hyl]-4-(N, N

di propyl am nosul phonyl ) benzam de, is (R)-N-[8-(4-Ethylpiperazin-
1-yl)-1,2,3,-tetrahydro- 2- napht hyl ] - 4- nor.phol i nobenzam de,

(R -N-[8-(1- #{?‘erl di n-4-yl)-1, 2, 3, 4- t et ahydr o- 2- napht hyPFT/AE7/00469
trifluoromnethyl benzam de,

(R) - N-[8- (1-Met hyl pi peri din-4-yl)-1,2, 3, &ltetrahydro-2- napht hyl ] - 4- but oxybe
nzam de,

(R -N-[8-(4-Met hyl pi perazin-1-yl)-1, 2,3, 4-tetrahydro-2-napht hyl ] -4-cycl ohex
yl benzan de, (RAON-[8-(4-Methylpiperazin-1-y1)-1,2,3,4-tetrahydro-2-naphthyl}-4-

(R -N[8- (I\/Egtlﬁyl FEI r()era2|yngp-yl) y)2 '?? 4- tetr)(;lhydrn(?p %;pht hyl ] - 4- (4- pi perid
on- 1- yhipmerphglisobenzamide  ( R) - N- 8- (Piperazin- 1-yl)-

1,2, 3, 4-tetrahydro-2- napht hyl ] - 4- nor phol i nobenzam de,

N-(4 Mor phol i nocar bonyl phenyl ) - 8-[ 4- (et hyl pi perazin-1-yl)]-1, 2, 3, 4-

t et r'ahy dr on gyt pedferredt grougdeE< eothptsunds are:

(R) - N-[8-(4-Met hyl pi perazin-1-yl)-1,2, 3, 4-tetrahydro-2-naphthyl ] 4-(4-
m)rphol i forret hyl ) benzani de, R N-[8 (4-Methyl pi perazin-1-yl)-1

(R oo (A R Gnani %még-wtﬁwﬁ@a% JHOPARARRYg 2 e

mor phol i nocARpdRS-@eMethpipiperazin-1-yl)-1,2,3 4—tetrahydro—2—h$hﬂx}l]3$48ﬁﬁobcnzmde
PCT/ SE9Q7/ 004

. . 11
(R) - N-[ 8- (4- %Sf’}ﬁ'ﬁ'&mmlwvﬂ)ﬂh!%?&%?M%%w*ﬁbﬂlmmwm
t5 hi omor phol i(RpAEfRZ@MERyIpiperazin-1-41}AL318 4 DAy Gl  RlaghtiPa ¢4 COMPounds are:
(R) - N- [ 81o( 4-hybtoxyphenylihenzamidel - y| ) - 1, 2, 3, 4- t et r ahydr o- 2- napht hyl ] - 2- met hyl be
T 1, 2, 3 BT et P2 4 st oapheatl-3-phenoxybenzamide
(R -N-[8-(4-Met hyl pi perazin-1-yl)-1

, 2, 3, 4-tetrahydro- 2- napht hyl ] - 4-f | uor obenzam de
(R) -N-[8-(4-Met hyl pi perazin-1-yl)-1, 2, 3, 4-tetrahydro- 2-napht hyl ] - 4- (4-

The compounds of the present invention are in the form of the racemate or the (R)- or (S)-

15 enantiomer in the form of a frec base or a pharmaceutically acceptable salt or hydrate

thereof. Compounds in the form of the (R)-enantiomer are preferred ones.

Both organic and inorganic acids can be employed to form non-toxic pharmaceutically
acceptable acid addition salts of the compounds of this invention. Illustrative acids are

20  sulfuric, nitric, phosphoric, oxalic, hydrochloric, formic, hydrobromic, citric, acetic, lactic,
tartaric, dibenzoyltartaric, diacetyltartaric, palmoic, ethanedisulfonic, sulfamic, succinic,
propionic, glycollic, malic, gluconic, pyruvic, phenylacetic, 4-aminobenzoic, anthranilic,
salicylic, 4-aminosalicylic, 4-hydroxybenzoic, 3,4-dihydroxybenzoic, 3,5-dihydroxybenzoic,
3-hydroxy-2-naphthoic, nicotinic, methanesulfonic, ethanesulfc;nic, hydroxyethanesulfonic,

2s  benzenesulfonic, p-toluenesulfonic, sulfanilic, naphthalenesulfonic, ascorbic,
cyclohexylsulfamic, fumaric, maleic and benzoic acids. These salts are readily prepared by
methods known in the art.



10 hydroxyphenyl ) benzam de (R -N-[8-(4-Met hyl pi perazin- 1
-yl)-1,2,3,4-tetrahydro-2- napht hyl ] - 3- phenoxybenzam de _ The
conpounds of the present invention are in the formof the racemate or the
(R - or (S)- 15 enantiomer in the formof a free base or a
pharmaceutically acceptable salt or hydrate t hereof . Conpounds in the
formof the WOYEHEH i oner are preferred ones. Bot h BEP 00467

i norgani ¢ aci ds can be enployed to form non-toxic pharmaceutically
acceptabl e acid addition salts of the cb?rpounds of this invention.
[llustrative ‘acids are 20 sulfuric, nitric, phosphoric, oxalic,
hydrochloric, formc, hydrobromc, citric, acetic, lactic, tartaric,

di benzoyl t S ?H‘&uﬁ It § aric, palnoic, ethanedisulfonic, sulfarmc,
succini c, ) Il1ic, malic, gluconic, pyruvic,

phenyl acet iina sebonadraspedtdinzmesent inwtrition prdvides a pharmageuticzhfbrmylation comprising

G o s e s B e S N ERE ot  s3

met hanesul f.olidomer bi\PfBSHA Bthe forMet aGres BhituraphintiteRicaliPacceptable salt or

benzenesul fonic, p-toluenesulfonic, sulfanilic, naphthal enesul fonic,
ascorbi 6, hydrateahereafheptionally in assecistiors with dileentsyexcinientserinestearaers. aci ds.
These salts are readily prepared by nmet hods known in the art.

WD 97/ 34883

PCT/ SE97/ 0Q%i&Srding to the present invention the compound of the invention will normally be 12
Phar maceuti cal Formul ati ons In a second aspect the present_ invention

provi des a agivénistered arally.gectallyronby dnjecsioncip they foan gfpharmaceutical forpplagions; edi ent a.
t herapeuticallv .effectiyve Q%H“t . iibn-
enant i oner cgppﬁsmgglgrgﬁﬂgﬂfl e etgérr%&g?mg%g)gg%gﬁmgg@b ﬁar ?@c}aut Ically
accept ay e 54k heidladditionsay g ahé hpirectloridephydostabinide lacams aretasd, piosphté,h
di luents, excipients or inert carriers. .. . Accordi nlgnntal? t he present
i nvent i on tsulfaeomifemate. %@tﬁvmmqtﬁ)ﬁ‘dvﬁ‘? hkfn‘t‘}r“ré‘ﬂ’?acﬁ }'“cgaﬁil‘hi st ered
orally, 1 CCgldekolh 1k abig? firinGhHay b dol6, skiRfisBlid br BRI PRp&HEE Bsually the
active substance will constitute between 0.1 and 99% by weight of the preparation, more
specifically between 0.5 and 20% by weight for preparations intended for injection and

15 . between 0.2 and 50% by weight for preparations suitable for oral administration.

To produce pharmaceutical formulations containing the compound of the invention in the
form of dosage units for oral application, the selected compound may be mixed with a solid '
. excipient, e.g. lactose, saccharose, sorbitol, mannitol, starches such as potato starch, corn
20  starch or amylopectin, cellulose derivatives, a binder such as gelatin or poly-
vinylpyrrolidone, or a lubricant such as magnesium stearate, calcium stearate, polyethylene
glycol, waxes, paraffin, and the like, and then compressed into tablets. If coated tablets are
required, the cores, prepared as described above, may be coated with a concentrated sugar
solution which may contain e.g. gum arabic, gelatine, talcum, titanium dioxide, and the like.
25 Alternatively, the tablet can be coated with a polymer known to the person skilled in the art,
dissolved in a readily volatile organic solvent or mixture of organic solvents. Dyestuffs may
be added to these coatings in order to readily distinguish among tablets containing different

active substances or different amounts of the active compound.



conprising the active ingredient either as a free base or a
phar maceutical ly acceptable non- 10 toxic acid addition salt, e.g. the

hydr ochl ori de, hydrobrom de, |actate, acetate, phosphate, sul f at e,
sul famate, citrate, tartrate, oxalate and the like in a pharrraceutical I y
accept abl e e form The dosage formnmay be a solid, sems

liquid prepar é‘qugcﬁ)‘g%sual ly the active substance will corf Sty 99
between 0.1 and 99% by wei ght of the preggr ation, nore speci f [ caI |y
between 0.5 and 20% by wei ght for preparations intended for injection and

15 between 0.2 and 50% by wei ght for preparations suitable for oral

adm ni stration. To produce pharmaceutical fornulations containing
t he conpound:opinephépatativft Bf $08 peldtinich, ﬁsulesbthe B&wasasstﬂﬁsm ue@a&&ea%m@ fla

application, the selected conpound may be nixed with a Solid

excipi ent, e'egptahla@tl orpoly-sthyleneglyeal. Hydlgblam papsmﬁmaysonmstgwmhesf thech as

PO 10 St Sl B B o B h SRS D BB SRS MBS,

as nmagnesi URkEh®Oss berbitelamainitol stacties (€g. Rty Stalth) & starch or aflylopedtin)waxes,
paraffln and the |ike, and then conpressed _ into tablets. If coated tabl ets

are r Seiin ¢%demcwr§me3ﬁ@é opsempisadid fpmespfshadmag cambe filleddntet ed
with a conc “Lﬁ%‘ﬂﬁﬁ?ﬁa& sol ution which may contain e.g. gum arabic,
gel ati ne, nium di oxi de, and the like. 25 Alternatively, the

t abl et can be coated with a polynmer known to the person skilled in the art,

di ssolved in a readl |y volatil|e organic solvent or m xture of organic
sol vents. DyRAspasryndts fgryrectal appliqation, canbe SOtORS ALSUSRFRFIORY,YF Gap be Prrpared én the
readily dis &mﬂ&&,ﬁﬁ

subst ances tfbﬂgﬁs? ent anounts %f t Eelaéa"l’(yt':’|§k\grcla(gycl;cl)E’rpou dcthhanevﬂfaﬁfa\ft?basc
97/ 3488310 or in the form of gelatin rectal capsules comprising the active substance in admixture with
PCT/ SE97/ 00469 . . . 13

For the pr eEBSRRIG Al 87 Paraffip ofl.higyid prepapptionsfor ofal applicytopmay hedp thedarmaf, e

adm xed Wi t Ryfip8or shspensions, ?&@xﬁ&bﬁ sBlu'noﬁH cdﬂ%ﬂinf?rbﬁﬁ' 4806t 171 % 38 hbout 264 by
gel atin ‘capsul es may contai n granul es of active substance using

ei ther the MOﬁMmmbwpmw@s@med.tthbbdm@eggsummummof

cacchar ose il bk, IR0 oA gt il el e °"
sem sol i g fmnﬁnﬁmed&lmvemmeéwgaasﬁmﬁ&m carboxyhiethyl-@8hiakd 4 capsul es.
Dosage units for rectal application can be solutions or suspensions or can

be prepar ed thigkening ascntom&wwmsmbwwr%eewe imthe@Fe active

substance in a mxture with a neutral fatty base,

WO

Solutions for parenteral applications by injection can be prepared in an aqueous solution of .
a water-soluble pharmaceutically acceptable salt of the active substance, preferably in a

20 concentration of from about 0.1% to about 10% by weight. These solutions may also
contain stabilizing agents and/or buffering agents and may conveniently be provided in

various dosage unit ampoules.

Suitable daily doses of the compound of the im)ention in therapeutical reatment of humans
2s  are about 0.01-100 mg/kg bodyweight for peroral administration and 0.001-100 mg/kg
bodyweight for parenteral administration.

edical i se
In a further aspect the present invention provides the use of the compounds of formula I in

30 therapy as 5-HT p antagonists, partial agonists or full agonists,preferably as antagonists.



10 or in the formof gelatin rectal capsules conprising the active
substance in adm xture with vegetable oil or paraffin oil. Liquid
preparations for oral application my be in the form of syrups or
suspensi ons, for exanple solutions containing fromabout 0.1%to about 20%
by wei ght of the active substance herein described, the bal ance being
sugar and a NNOKYNA48830f et hanol , water, glycerol and pr SGFISEREI0ES col .
Optionally such liquid preparations may con- 15 tain colouring agents,
flavouring agents, saccharine and carboMymet hyl -cel | ul ose as

t hi ckeni ng agent or other excipients known to the person skilled in the

art. Sol utions for pa’rent eral applications by injection can be
prepared i X Slia hg skl |y
accept abl e&fﬁ?g&f%t ac |vgpgu stan pre erla y Pllr?%%s concentration

of from ab@igérders aié’/dxto’tda-b irLthe !]N&duyh uemgdxi discrtiers (depression, smagordepressiveo
contain stabilizing agents and/ or ent and conveniently be
provi ded i episodes, dygthygiasseasnnalpdf °ﬁ“‘f°t ‘i—ﬂﬁ%\ﬁ@?gs“’e %ga‘% Bl e daily doses
of Lhe COonBaube e nﬁ'e‘iﬁ %bgvas.wc&ﬁpﬂsmedﬁdr&él ah{cRRdoRd withfwilhegBNS 25

are about odywel ght for peroral adm nistration and

0. 001- 190 agrkhobia, sociabplyobid, sfrcificphopias generalized aamtyrﬂmdq,tposmumanc
Medi cal and Phar rrac uti cal

f h
i nventi on BFE Atseder h@"i?géhtg% sPﬁ’@‘sc(Sj S grt R‘E?C °}'Ptﬁ“ her apy as

5-HT [err t s S Q&H oy
ontagont S%g&a@%@fﬂébmﬂﬁ&%@% 4@%«»&& Sl oo

PCT/ SE97/ OQk8, autism, attention deficit, hyperactivity disorder, rmgrame, memory disorders (agg -

and the use in t etreatrrent o 5- hvdr ders.
Exanpl es ofSSOf@ WW& R g‘ga(%cgpxg gp% ?tﬁﬁ%g&r’?s%
di sordegs @&ﬁ%pﬁ?éxiﬁ@ndo@ﬁﬁﬁxs&&ﬁﬁ whmrprolactﬁnﬁtrﬁﬁﬁ@ﬁ‘okodﬁﬁdﬂma seasonal

affective disorder, depressive phases of bipolar dlsorder) anX|ety

di sorders G’eﬂ@wslsmess m disgeders, Bﬁhﬁﬁd

Y
agor aphobi OCI cﬁhﬁorder
posttrauna Ty yﬁ-yg:? |sor ‘l)lésperso %H&{cfﬂé%r% s@ﬂﬁé\dﬁhgr ers of
i mpul se co%ﬁ@d,l,ofwmﬁb()&gzldngmhﬁm) obeS| ty, anorexia, bulima,
prenenstrual syndrone, sexual disturbances, alcoholism tobacco

15 Methods of Preparation
The present invention also relates to processes for preparing the compounds of formula (I).
Throughout the following description of such processes it is understood that, where
appropriate, suitable protecting groups will be added to, and subsequently removed from, . '
‘ the various reactants and intermediates in 2 manner that will be readily understood by one
20  skilled in the art of organic synthesis. Conventional procedures for using such protecting
groups as well as examples of suitable protecting groups are described, for example, in

“Protective Groups in Organic Synthesis” T.W. Greene, Wiley-Interscience, New York,
1991. |

2s  The below described methods for substitution in the 8-position are also applicable to

substitution in the 5-position.



abuse, autism attention deficit, hyperactivity disorder, mgraine, nenory
di sorders (age associ ated nenory inpairnent, presenile and senile
denentia), pathol ogical aggression, 10 schizophrenia, endocrine disorders
(e g hyperprol acti naem a), stroke, dyskinesia, Par ki nson' s di sease,
t her nor egul at o ders, pain and hypertension. Qher exanp,

5- hydroxytryptg%¥%g§%%dlated di sorders are urinary |ncont|nend%56v§§ asm
and growth control of tunors (e g lu g carci nomg) . 15 Met hods of
Preparation The present invention alSo relates to processes for
preparing the conpounds of forrmula (I). Thr oughout the foll ow ng
description of such processes it is understood that, where

appropri at e, Methéds ppayiat sdistesi | | be added to, and subsequently
renoved fronh the various reactants and internediates in a manner that
wi |l be readi*ty understood by one 20 skilled in the art of organic

synt hesi s. &ﬁﬁ“{ ' gr oups
as well as gggﬁgﬁés o?bgg%?ab e pﬁgygg?ﬁﬁgﬂgyg3%§“§§§H§§§%@9§€5‘“for

exanpl e. in enantiomeRr ot ective G oups in Organic Synthesis" T.W G eene,

W ey-Interscience, New York, 1991. 25  The bel ow descri bed

met hods for substitution in the 8-position are al so applicable to

substitution in the 5-position. WO 97/ 34883
PCT/ SE97/ 00469 15
Met hods of Preparation of Inter iy (i) Benzylation of the

compound of the formula (I1), eithgr as a racetrate or as an [err]
enant i oner, OCH,

()

to obtain a compound of formula (III) may be carried out by reaction with a suitable
benzylation agent e.g. a benzyl halide such as benzyl bromide or benzyl chloride or an
activated alcohol e.g. benzylmesylate or benzyltosylate. The reaction may be carried out

10 using a saltor the base of compound (II} in a suitable solvent e.g. N,N-dimethylformamide,
acetone or acetonitrile with a suitable base e.g. NaOH, NaHCO3, K2CO; or a trialkylamine
such as triethylamine at a temperature within the range of +20 °C to +150 °C. The presence
of a suitable catalyst e.g. potassium iodide or sodium iodide, may increase the speed of the
reaction. The nitrogen in compound (IT) may also be protected by reductive alkylaﬁon with .

15 an arylaldehyde in the presence of a reductive agent such as sodium cyanoborohydride,
sodium borohydride or catalytically with H2 and a suitable catalyst containing palladium,
platinium, rhodium or nickel in a suitable solvent e.g. tetrahydrofuran, dioxane, methanol or
ethanol. A proton donor such as p-toluencsulfonic acid can be used to catalyze the
fonna'tion of the imine/enamine, and adjustment of pH to slightly acidic by an appropriate

20 acid such as acetic acid may speed up the reaction, resulting in compound (III). -



to obtain a conmpound of formula (lI11) nmay be carried out by reaction with a
sui tabl e benzyl ati on agent e.g. a benzyl halide such as benzyl brom de
or benzyl chloride or an activated al cohol e.g. benzyl nesyl ate or
benzyl tosyl ate. The reaction nmay be carried out 10 wusing a salt or the
base of conmpound (I1) in a suitable solvent e.g. N, N dinet ) de,
acet one or a\Y@t%’ﬁé’Ls?i le with a suitable base e.g. NaCH, NaH%;gﬁqraﬁm’
KlerrJC err] or a trialkylam ne Sf h as triethylamne at a
tenperature within the range of +20 [er ‘fC to +150 [err]C. The presence

of a suitable catalyst e.g. potassiumiodide or sodiumiodide, may increase

the speed of the reaction. The nitrogen in conpound (Il) may al so be
protected by reductive alkylation with 15 an aryl al dehyde in the presence
of a reductive agent such as sodi um cyanoborohydri de, sodi um

borohydride or catalytically with Herr] and a suitable catal yst containing

pal | adi um ,,, | atd ni r hodi um.Qr._ nk C in a suitable solvent e.g.
tetrahydro?ﬂ%‘ﬂy%?ﬁﬁgmeﬁgm OfS?m{]“l!a t hanol . A proton donor such as

p-tol uenesul fonic acid can be gS&s at al yze the formati on of the

i m ne/ enam ne, and adj ust nent 5l i ghtly acidic by an appropriate 20
acid such as acetic acid nay spegg ”;@ﬁti on, resulting in conpound
(reny. WD 97/ 34883 2

PCT/ SE97/ 00469 OCH, ' 16 (i)
Denet hyl ati on of the conpound of forrmula (I11) [err]

(i)

to obtain a compound of formula (IV) may be carried out by treating the compound with an
acidic reagent such as aqueous HBr, HI, HBr/CH3COOH, BBr3, AICl3, pyridine-HCl or
with a basic nucleophilic reagent such as CH3CgH4S™ or C2HsS' in a suitable solvent.
Suitable solvents may be methylene chloride or chloroform and the reaction may occur

10 between -78 °C and +60 °C.

(iii) Conversion of the compound of formula (IV) to a compound of formula (V)

OH O

(") | V)

15



to obtain a conmpound of formula (1V) may be carried out by treating the

conpound with an

ac

I di ¢ reagent such as aqueous HBr, HI,

HBr/ CH err] COCH, BBr[err], AlCl[err], pyridine-HCO or with a basic
nucl eophilic reagent such as CHerr]Clerr]Herr]S or (Jerr]Herr]Sin a

sui t abl e sol vew
chl orof orm and 't

T

Sui tabl e solvents nmay be nethyl ene chloride or
ction may occur 10 between -78 [err]C N REG(yo0463

[err] C. (iii) Conversion of the conmpound of forrmula (IV) to a
conmpound of forrmula (V) [err 715 WO 97/ 34883

PCT/ SE97/ 00469

17 may be

carried out by the reaction with a conpound of fornmula (V)
: may be carried out by the reaction with a compound of formula (VI)

H N/U><R"
2 X

R

(V1)

5  where X stands for a leaving group, e.g. a halogen such as chlorine, bromine or iodine or an

alkane- or arenesulfonyloxy group such as a p-toluenesulfonyloxy group and R, and Rp are

hydrogen or a lower alkyl group e.g. methyl. The process may be carried out with a salt of
the compound of formula (IV) obtained by reaction with a base such as KoC03, NapCO3,

KOH, NaOH, BuLi or NaH. The reaction may be conducted in a suitable solvent e.g. an

10 aprotic solvent such as dioxane, N,N-dimethylformamide, tetrahydrofuran, toluene, benzene

or petroleum ether and the reaction may occur between +20 °C and +150 °C.

(iv) Rearrangement of a compound of formula (V) to a compound of formula (VII)

15

o

0
R
o7 "N, s OH

v

(;:(l -(@n), N-(Bn),

NH

(Vi)

may be carried out in a suitable solvent e.g. aprotic solvent such as NN

dimethylformamide, dioxane, 1,1,3,3-tetramethylurea, tetrahydrofuran or



[err] s where X stands for a |leaving group, e.g. a halogen such as
chlorine, bromne or iodine or an al kane- or arenesul fonyl oxy group
such as a p-tol uenesul fonyl oxy group and Ra and Rb are hydr ogen or a

| ower al kyl group e.g. nethyl. The process nmay be carried out wth a salt
of t he conpound of fornula (1V) obtained by reaction with a base such
as Klerr]CO WQ973488[err]CJerr], KOH, NaOH, BuLi or NalfCHRMUZ¢i on
may be conducted in a suitable solvent e.g. an 10 aprotic solvent such as
di oxane, N, N-di net hyl f or mam de, tet rahyél? of uran, tol uene, benzene or
petrol eum et her and the reaction may occur between +20 [err]C and +150
[err] C. (iv) Rearrangenent of a conpound of formula (V) to a

conpound o hobptiotid triamide with a suitdbRItabe e.g. KoCO3, ROH jdtdidinnisd out in a
sui tabl e s%@ﬁ%ﬁg& aprotic solvent such asgN,?\lo:’ di %t hyl f or mam de,
di oxane, 1putbxide dr NaHrad o edniperanire avithirethe aimgerof #+20 8@ to#150 °C.
The presence of a cosolvent such as 1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidone or
hexamethylphosphoric triamide in appropriate concenitration in the solvent may increase the

s  speed of the reaction.

(v) Hydrolysis of a compound of formula (VII) to a compound (VIIK) may be carried out

under acidic conditions using acids such as HySOg4, HC! or HBr in a suitable solvent e.g.

H,0, ethanol, methanol or mixtures thereof and the reaction may occur between +20 °C
10 and +100 °C or under basic conditions using bases such as NaOH or KOH in a suitable

solvent e.g. H7O, ethanol, methanol or mixtures ﬂiereof and the reaction may occur

between +20 °C and +100 °C.

(vi) Conversion of compound of formula (VHII) to 2 compound of formula (IX)

15

| X
N-(Bn), 7 N-(B),
NH, N
SN
)
R,
(v (tX)

may be carried out by

20
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hexanet hyl phosphoric triamde with a suitable base e.g. Klerr]CJerr], KOH,
potassiumtert- but oxi de or NaH at a tenperature within the range of

+20 [err]C to r]C The presence of a cosolvent su
1, 3-di net hyl -3%,”%@{’& rahydro- 2( 1H) - pyri i done or Pritisrionses

hexanet hyl phosphoric triam de in appropri i’§ e concentration in the sol vent
may increase the 5 speed of the reaction. (v) Hydrolysis of a
conpound of forrmula (VII) to a conmpound (VII1) may be carried out under
acidic conditions using acids such as Herr]SOerr], HJd or HBr in a

sui t abl e sol wpemeactiengrith a conigoetd ¢formila §Xpl , net hanol or m xtures thereof
and the reaction may occur between +20 [err]C 10 and +100 [err] C or under
basi c conditions using bases such as, NaCOH or KOH in a suitable sol vent
e.g. H20, ethanol, nethanol or m xt§res thereof and the reaction nmay occur
bet ween +20 [err]C and +100 [err]C, (vi) Conversion of conmpound of
formula (M 11) to a conmpound of H@rnul N(IL‘X) - Jerr]

Ho\n/ !

O

)

s where Ry is C}-Cg alkyl or C3-Cg cycloalkyl. The process may be carried out in a suitable
solvent e.g. an aproﬁc/anhydfous solvent such as tetrahydrofuran or N,N-
dimethylformamide in the presence of coupii_ng reagent such as N,N’-carbonyldiimidazole
and the reaction may occur between +20 °C and +130 °C. The reaction is followed by the
reduction of the imide with a suitable reducing agent e.g. LiAlH, in a snitablé solvente.g.

10 diethyl ether or tetrahydrofuran at a temperature between +20 °C and reflux, or

b) by reaction with a compound of formula (XI)

N-R,

X

15 ' (Xn

where X stands for a leaving group, e.g. a halogen such as chlorine or bromine or an
alkane- or arenesulfonyloxy group such as p-toluenesulfonyloxy group and R} is C;-Cg-
alkyl or C3-Cg cycloalkyl. The process may be carried out in a suitable solvent such as

20  ethanol, buthanol, N,N-dimethylformamide, acetonitrile or a mixture of water and



may be carried out by 20 WO 97/ 34883

PCT/ SE97/ 00469 19 a)
reaction with a conpound of fornula (X) [err] 5 where Rerr] .
is CJerr]-Cerr] alkyl or Jerr]-Cerr] cycloal kyl. The process nay be
carried out in a suitable sol vent e.g. an aprotic/anhydrous sol vent
such as tetr d¥QARMB&an or N N di met hyl f or mani de in t hePOPFE2MME° of
coupling reagent such as NN -carbonyl diim dazol e and the reaction may

occur between +20 [err]C and +130 [err]@? The reaction is followed by the
reduction of the imde with a suitable reducing agent e.g. LiAlHerr] in a
suitable solvent e.g. 10 diethyl ether or tetrahydrofuran at a tenperature

bet ween +2QcdiSfikillCwRR e shitdbld base £f. KoCO3, NuEGD; 6CKROH i thé dehictidn ayivesizd of

formula (XI) [err]
between +20 °C and +150 °C.

Altemnatively, a compound of formula (IX) may be prepared by,

(vii) Benzylation of the compound of the formula (XV), either as a racemate or as an

enantiomer,

10
where R, stands for a halogen such as bromine, iodine or a trifluoromethylsulfonyloxy
group, to obtain a compound of formula (XVI) by reaction with a suitable benzylating agent
e.g. benzyl halide such as benzyl bromide or benzyl chloride or an activated alcohol e.g.
benzylmesylate or benzyltosylate. The reaction may be carried out by using the salt or the

15 ‘ base of compound (XV) in a suitable solvent e.g. N ,N-dimethylformarnide, acetone or
acetonitrile with a suitable base e¢.g. NaOH, NaHCO3, K»CO3 or a trialkylamine such as
triethylamine at a temperature within the range of + 20 °C to + 150 °C. The presence of
suitable catalyst e.g. alkali metal iodide such as potassium iodide or sodium jodide may

increase the speed of the reaction.

The nitrogen in compound (XV) may also be protected by reductive alkylation with an

arylaldehyde in the presence of a reductive agent such as sodium cyanoborohydride,
_sodium borohydride or catalytically with Hj and a suitable catalyst containing palladium,

platinium, rhodium or nickel in a suitable solvent e.g. tetrahydrofuran, dioxane, methanol or

25 ethanol. A proton donor such as p-toluenesulfonic acid can be used to catalyze the



S e halsimadi el

where X stands for a | eaving group, e.g. a halogen such as chlorine or
brom ne or an al kane- or arenesul fonyl oxy group such as

p-t ol uenesul fonyl oxy group and Rerr] is Cl-C6- al kyl or C3-C6
cycl oal kyl . The process may be carried out in a suitable solvent such as
20 ethanol, buthanol, N, N-di nethylformam de, acetonitrile Ol sEhibedEse of

wat er and WO 97/34383 WD 97/ 34883

PCT/ SE97/ 00469 20
acetonitrile with a suitable base e.qg. K3b03 NaHCO3 or KOH and the
reacti on may occur bet ween +20 C and +150 [err]C Al ternatively,
a conpound of fornmula (I X) may be prepared by, 5 (vii) Benzyl ation of

t he conpoundomiatibh 6f the irfiink/endming andddjdsthent 6f pH ke sliphtly scidic b n @propriate
enanti oner,
acid such as acetic acid may speed up the reaction, resulting in compound (XVI).

R, EN:]

)
R,
(xXvn) (1X)
s (viii) Conversion of the compoung of formula (XVI) to a compound of formula (IX), where
R is C;-Cg alkyl or C3-Cg cycloalkyl, may be carried out by reaction with a compound of
formula (X VII).

H
@
N
R,

(Xviy
10
The process may be carried out in a suitable solvent e.g. an aprotic solvent such as benzene,
toluene, dioxane, tetrahydrofuran or N,N-dimethylformamide with a suitable base such as
sodium tert—butoxidé or lithium bis(trimethylsilyl)amide in the presence of a suitable
palladium catalyst such as PdX>, LoPd(0) or L2PdX3 where X stands for a halogen sﬁch as
i1s  chlorine or bromine and L stands for a snitable ligand such as triphenylphosphine, tri-o-
tolylphosphine, trifurylphosphine, triphenylarsine or dibenzylidenacetone and with or
without an addition of a ligand L’ such as triphenylphosphine, tri-o-tolylphosphine,
trifurylphosphine, 2,2’-bis(diphenylphosphino)-1,1’- binaphthalene (either as a racemate or



[err] 10 where R err] stands for a hal ogen such as brom ne, iodine or
a trifluoronethyl sul fonyl oxy group, to obtain a conpound of formula
(XVI) by reaction with a suitable benzylating agent e.g. benzyl halide
such as benzyl brom de or benzyl chloride or an activated al cohol e.g.

benzyl nesyl ate or_ benzyltosylate. .The reaction may be carrie si ng
the salt or tHRY? base of conpound (XV) in a suitable so|€‘éﬁ€é’é}3§‘.‘y
N, N- di et hyl f or mam de, acetone or etonitrile with a suitable base
e.g. NaOH, NaHCO3, K2CO3 or a trial kyl afffne such as triethylam ne at
a tenperature within the range of + 20 [err]C to + 150 [err]C. The presence
of suitable catalyst e.g. alkali netal iodide such as potassium

i odi de or §osl srEhiiGifiér) 6r Biplienylarsiné Bfd Ha seactititmap o&tlr ifa teiiperatid€bdthbon 20
The nitrogen in conpound (XV) may al so be protected by reductive al kyl ation
with an  +20°Gepd & %TQG@“I@&M@‘%PE&’@%“GW@“F’E’Gd@hve agent such as
sodi um cyanobor ohydri de, sodi um borohydride or catalytically with H2
and a suitable catal yst containing palladi um pl ati ni um rhodi um or

ni ckel in gnedbdveRlich FEKWVINio @XYcari £i§0 propedt aiathe Banfotmativhef (XVINDaga or 25
et hanol . A proton donor such as p-tol uenesul fonic acid can_be used to

catal yzé t mmminostannane or aminoborgps usingsagents such as (V.V-diethylamino)tributyltin and

PCT/ SE97/ 004 . . . .

\ lamin le solvent e.. tic sol nfehe,
formation 0O sq%ﬁ‘é’thlym ne7)!e’?1raa'r§$ ne an glgl? ﬁ?snt mEnt aglfo pﬁ?E' %mssfl?hgﬁtqey aci di ¢ by
an appr opr itslaéne, dioxa tetrahydrbfuran erdéVrdimeshyformagnideand thenpusingsimilaact i on,
resulting Icgncfigcmoag rtligscribec{ i)n'the above description, resulting in the compound of the formula

().

10
Compound of formula (IX) may also be prepared by,

(ix) Alkylation of a compound of formula (XIII), wherein R is hydrogen, with a suitable

alkylation reagent such as Rj-L where L is a suitable leaving group e.g. a halogen such as
15 chlorine, bromine or iodine or an alkane- or arenesulfonyloxy group such as a

p-toluenesulfonyloxy group and Ry is C3-Cg alkyl. The reaction may be carried out in a

suitable solvent such as N,N-dimethylformamide, acetone, acetonitrile or tetrahydrofuran

with a suitable base such as K2CO3, NaHCO3, NaOH or a trialkylamine such as

‘ triethylamine. The reaction may be conducted at a temperature between +20 °C and + 120

20 °C.

Alternatively,

(x) conversion of a compound of formula (XIII), wherein R; is hydrogen, to a compound
25 of formula (IX) may be carried out by reductive alkylation with a compound R-CHO,
" where R; is hydrogen or C)-Cs alkyl, or with a C3-Cg cyclic ketone, in the presence of a
reductive agent such as sodium cyanoborohydride, sodium borohydride or catalytically with
Hj and é suitable catalyst containing palladium, platinium, rhodium or nickel in a suitable
solvent e.g. tetrahydrofuran, dioxane, methanol or ethanol. A proton donor such as p-

30 toluenesulfonic acid can be used to catalyze the formation of the imine/enamine and



[err] 5 (viii) Conversion of the conmpound of forrmula (XVl) to

a conpound of fornmula (IX), where Rlerr] is (Qerr]-Cerr] alkyl or
Cerr]-Cerr] cycloalkyl, may be carried out by reaction with a conmpound of
formula (XVII). to [err] The
process may bewedhhidsd Oout in a suitable solvent e.g. an apro;,&g,sﬁﬁlm\‘&gt
such as benzene, t ol uene, di oxane, tetrahydrofuran or

N, N-di met hyl formam de with a suitable basfﬁ such as sodi um
tert-butoxide or lithiumbis(trimethylsilyl)amde in the presence of a

sui tabl e pal | adi um cat al yst such as PdX2, L2Pd(O or L2PdX2 where X
stands for a hal ogen such as 15 <chlorine or bromne and L stands for a

sui tabl e | i gadjostmentiof pH tb slightte asiticibyan ppropridte é.ci@suchasacdti@h&ihmisﬁéﬁdﬂ@,

trifuryl phosphine, triphenyl arsine aor_dibenzylidenacetone and with or

without an athgieacten. ulting ip sppeund{IX), a5 t 1 phenyl phosphi ne,

tri-o-tolyl phosphi ne, trifuryl phosphi ne,

2,2 -bis(di phenﬁllldgl)hosphi no)-1,1' - binaphthal ene (either as a racemate or
(xi) e case where R is methyl, conversion of a compound of formula (XIII) to 2

[; éompound of formula (IX) may be carried out by
| N
=

/Nj
SN

J\o/ Ro

1®)

N-(Bn),

(xLvn
-a) conversion of the compound of formula (XIIT) to a compound of formula (XL VI), where
R, is C1-Cg alkyl, with a reagent such as an alkyl chloroformate e.g. ethyl chloroformate in
to  asolvent such as methylene chloride, chioroform, dioxane or diethyl ether with a suitable
. base such as K2CO3, NaHCO3, NaOH or a trialkylamine such as triethylamine at a reaction
temperature between -20 °C and +60 °C followed by,

b) reduction of the compound of formula (XL VI) to a compound of formula (IX) with an
15 appropriate reductive agent such as lithium aluminum hydride in a suitable solvent e.g.

diethyl cther or t¢n'ahydrofnmn at a temperature between +20 °C and reflux.
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as an enantioner) or triphenylarsine and the reaction nay occur at a

t enper at ure between +20 [err]C and +150 [err]C, resulting in the
conmpound of la (1X). The conversion of (XVl) an

al so proceed%gsghﬁégytranfornation of (XVIl) to an 5 am nos aﬁﬁgﬁé%gﬁ

am nobor ane using agents such as (N, N-digthylam no)tributyltin and
tris(di met hyl am no)borane in a suitable“Solvent e.g an aprotic sol vent such
as benzene, t ol uene, dioxan, tetrahydrofuran or N, N-di nethyl for mam de
and then using simlar conditions as described in the above

descri pt i onxiiy @sniveision®f ithie colipoasiardonnule (D)6 afcompbiiil of formfla NITY0

Compound of formula (1 X) may al so be prepared by, (i x) Alkylation of
a conmpound of formula (XII1), wherein R err] is hydrogen, with a suitable
al kyl ati on reagent such as Rer L AMece L is a suitable |eaving group -
e.g. a hal ogen such as 15 chl ¢ dqm ne or iodine or an al kane- or

arenesul fonyl oxy group such as 'S p-t| uenesul f onyl oxy group and R err]
is Jerr]-derr] alkyl. The react]ion may beNHarried out in a sui t abl e
sol vent such as N, N-di net hyl f or 1 de, acetone, acetonitrile or

t et rahydr of ur an wi th a suiftable base such as Klerr]CJerr],

NaHCO err], NaCH or a trial kyl &4m neJ such as triethylam ne. The
reaction may be conducted at a t erature between +20 [err]C and + 120 20
[err]C Al ternatively, | (x) conversion of a conpound of

formula (XIl11), wherein Rerr] ig,hydrogen, to a conmpound 25 of formula
(I'X) may be carried out by reductive al kylation with a conmpound R err]-CHO
where R err] is hydrogen or (Jerr]-Clerr] alkyl, or with a C3-C6 cyclic
ketone, in the presence of a reductive agent such as sodi um
cyanobor ohydri de, sodi um borohyd“.“ae or catalytically with Herr] and
a suitable catalyst containing palladium platinium rhodiumor nickel in a
sui tabl e - solvent e.g. tetrahydrofuran, dioxane, nethanol or ethanol.
A pr ot ors dowere Ry éhCpE¢ plkyl or C3-Cg cycloalkyl may be carried out by

a) hydrogenation using a catalyst containing palladium, platinum, rhodium or nickel in a
suitable solvent e.g. acetic acid or ethanol and at a reaction temperature between +20 °C
and +120 °C, or
10 _
- b) debenzylation in a suitable solvent such as methanol in the presence of ammonium

formate and Pd/C and at a reaction tempcratixrc between +20 °C and reflux.

N-(Bn),

15



30 toluenesulfonic acid can be used to catalyze the formation of the

I m ne/ enam ne and WO 97/ 34883
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pH to slightly acidic by an appropriate acid such as acetic acid may speed
up the reacti ting in conpound (IX). (xi) I'n the ca

Rlerr] is net ﬁgp,é’ggsﬁ%/ersi on of a conpound of formula (X I1) ?gugﬂz}gﬁr%%und
of formula (I X) nay be carried out by ' [err] a) conversion of
t he conpound of fornmula (XIll) to a corrpo%lsnd of formula (XLVI), where
Rlerr] is (err]-Cerr] alkyl, with a reagent such -as an al kyl
chloroformate e.g. ethyl chlorofornmate in a solvent such as nethyl ene
chlori-de, chpifTh aiertaseivionRcis hiydrdpei, byrversidaaf compdund of Formaly (VI sea such as
Klerr]Q[err], NaHCO err], NaCOH or a trial kyl am ne such as triethylam ne at
a reaction teompaundg @m&ﬂm}n@mbfmf@ta‘mr%w{m?eommqndméiprmyl,a b)

reducti on of e.,co . I 0, I I X)
wi th an appr gw iwg\'?ree ner g%%tf?{/aefe%lgg %?O 4 é%%g{agsh##ﬁﬁ?%%qg%phﬂ%cu%w 8@"? n a
sui t abl e sol yik#ie- 6r grenedulédnyloxy @rduprsuch astpetoluehesdifariyloxyrgraup and Ryriphydsdgen
bet ween +20 [l_ﬁrr]Cand refl ux. ) . '
5 e process may be carried out in a suitable solvent such as ethanol, butanol, N, N-
dimethylformamide, acetonitrile or a mixture of water and acetonitrile with a suitable base

e.g. K2C03, NaHCO3 or KOH and the reaction may occur between +20 °C and +150 °C.

(xiv) Conversion of a compound of formula (XIII), where R} is hydrogen, to 2 compound
1 of formula (XIV), |

) ”

oy

\ ':*
R, Ry
KH) | | xIv)

whére R4 stands for a suitable protecting group, may be carried out by

15
a) hydrogenation using a catalyst containing palladiﬁm, platinum, rhodium or nickel in a
suitable solvent e.g. acetic acid or ethanol at a reaction temperature between +20 °C and
+120 °C; or

20  b) debenzylation in a suitable solvent such as methanol in the presence of ammonium

formate and Pd/C at a reaction temperature between +20 °C and reflux.
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24 (xii1) Conversion of the conmpound of formula (1 X) to a conpound of
formula (XI1) [err] 5 where Rerr] is (err]-Cerr] alkyl
or C[err]-C[err] cycl oal kyl may be carried out by a) hydr ogenation
using a catal yst containing palladium platinum rhodiumor nickel

sui tabl e sol \)%‘M” M8 acetic acid or ethanol and at a reacti B ﬁ”?%g?r}ature
bet ween +20 C and +120 C, or 10 b% debenzyl ation in a suitable

sol vent such as nethanol in the presence2®f ammonium formate and Pd/ C

and at a reaction tenperature between +20 C and refl ux.

Said reaction is followed by the protection of the piperazine ring in a suitable solvent e.g.
methylene chloride or chloroform with an appropriate protecting reagent e.g. di-fert-butyl
dicarbonate with a suitable base e.g. triethylamine or K2CO3 and at a temperature between

-20 °C and +60 °C, resulting in compound of formula (XIV).

Alternatively, a compound of formula (XIV) may be prepared by,

N-(Bn), @E)‘N-(Bn)2

R, | N

(A

(XV1) XV

10
(xv) Conversion of the compound of formula (XVI) to a compound of formula Xvin,
where Ry is a suitable protecting group such as a benzyl or terz-butyloxycarbonylgroup,

may be carried out by the reaction with a compound of formula (XXX).
H
. [Nj
N
s (X1X)

The process rhay be carried out in a suitable solvent e.g. an aprotic solvent such as benzene,

toluene, dioxane, tetrahydrofuran or N,N-dimethylformamide with a suitable base such as
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(xiii) In the case when R err] is hydrogen, conversion of conpound of
formula (M11) to a conpound of forrmula (XII1) nmay be carried out by
reaction wth vioonsgssind of fornul a (XI') where X stands fgkrdhob/6ia¥d NY
group, e.g. a halogen such as chlorine or brom ne or an al kane- or
arenesul fonyl oxy group such as p-tol uenesgyfonyl oxy group and Rlerr] is
hydrogen. 5 The process may be carried out in a suitable solvent suech as
et hanol , butanol, N N di met hyl f ormam de, acetonitrile or a m xture of
wat er and acetonitrile with a suitabl e base e.g. Kerr]CJerr],
NaHCJ err] osodii@hitextrblutoxide edithinimdhis(trinpethydsilyl)atmireir the pré3énce of 1 juitabled +150

<" hydr ogen, PRblin S ki3 pikart PRI RapGi pRURR gt or o sz s
chlorine or bromine and L stands for a suitable ligand such as triphenylphosphine, tri-o-
tolylphosphine, trifurylphosphine, triphenylarsine or dibenzylidenacetone and with or

s without an addition of a ligand L’ such as triphenylphosphine, tri-o-tolylphosphine,
trifurylphosphine, 2,2°-bis(diphenylphosphino)-1,1°- binaphthalene (either as a racemate or
as an enantiomer) or triphenylarsine and the reaction may occur at a temperature between

+20 °C and +150 °C, resulting in the compound of the formula (X VIII).

10 The conversion of (XVI) to (XVIII) can also proceed via the tranformation of (XIX) to an
aminostannane or aminoborane using agents such as (N,N-dicthylamino)uibutyltin and
tris(dimethylamino)borane in a suitable solvent e.g an aprotic solvent such as benzene,
toluene, dioxane, tetrahydrofuran or N N-dimethylformamide and then using similar

conditions as described in the above description, resulting in the compound of the formula

15 (XVIO).
. ; : “N-(Bn), | ”“NHz
S D
A
| )
R, - A
(Xvin) X0

(xvi) Conversion of the compound of formula (XVIII) to a compound of formula (XX) may
20  be carried out by removal of the protecting group Ry of the compound of formula (X VIIT)

by methods known in the art such as



where R err] stands for a suitable protecting group, may be carried out by
15 a) hydrogenation using a catal yst containing palladium platinum
rhodi umor nickel in a suitabl e solvent e.g. acetic acid or ethanol
at a reaction tenperature between +20 [err] C and +120 [err]C, or 20
b) debenzylatjon in a suitable solvent such as methanol in the presence of
anmoni um %8?%%&% and Pd/C at a reaction tenperature betﬂggﬁE QB“Ferr]C
and refl ux. WD 97/ 34883
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reaction is followed by the protection of the piperazine ring in a suitable
sol vent e.qg. nmet hyl ene chloride or chloroformw th an appropriate

protecting g ﬁ%ﬂf‘df}n@ofga 13- bﬁtﬁaiycbwowlgmupm £ AiAeRAbRetleld) mdth§ltnt ahh&déo as e

e.g. triethylamne or Klerr]CJerr] and at a tenperature between
[err] C and ethi@pformsvithtd suitabla wdnmmdnﬂﬁorbmem hcid avd tognperature between +

20 °C and +60 °C, followed by

s  b)cleavage of the benzyl groups by hydrogenation over a suitable catalyst containing
palladium, rhodium, platinium or nickel, in a suitable solvent e.g. acetic acid or ethanol at a
temperature between + 20-°C and + 120 °C, or alternatively by,

c) debenzylation in a suitable solvent such as methanol in the presence of ammonium

10 formate and Pd/C and at a reaction temperature between + 20 °C and reflux..

Said reaction is followed by the protection of the piperazine ring in a suitable solvent such
as methylene chloride or chloroform with an appropriate protecting reagent e.g. di-terz-
butyl dicarbonate with a suitable base such as tricthylamine or K2CO3 at a temperature

15 between - 20 °C and + 60 °C, resulting in in the compound of formula (XIV).

2.

20 (i) Halogenation of the compound of formula (XXI), either as a racemate or as an

enantiomer

HC | H C
3 9
\o

o’

NH, NH,

Hal

oK) (XXH)



5 Al ternatively, a conpound of fornmula (XIV) may be prepared by,

[err] 10 (xv) Conversion of the conpound of formula (XVl) to a conpound
of formula (XVIl1), where Rlerr] is a suitable protecting group such as
- a benzyl or tert-butyl oxycarbonyl group, may be carried out by the

reaction wth |oe9aResnd of fornula (XIX). [e”]rcrlsnwm9
process may be carried out in a suitable solvent e.g. an aprotic sol vent

such as benzene, tol uene, dioxane, tgjrahydrofuran or N, N
-dinmethyl foram de with a suitable base such as

to obtain a corhpound of formula (XXII) may be performed by aromatic electrophilic
substitution using a suitable halogenation agent such as Bra, Cly, I, ICl, or SO2Cl;. The
reaction may be carried out using'the salt or the base of the compound (XXI) in an
appropriate solvent e.g. acetic acid, HCl/ethanol or water with or without a suitable base
s  e.g. an alkali metal acetate such as sodium acetate and at a reaction temperature between -

20 °C and room temperature.

H\
o
-(Bn),
Hal .
oK)

10
(ii) Benzylation of the compound of the formula (XXII), either as a racemate or as an
enantiomer, to obtain a compound 6f the formula (XXIIT) may be carried out by reaction
with a suitable benzylation agent ¢.g. benzyl halide such as benzyl bromide or benzyl
chloride. The reaction may be carried out using the salt or the base of compound (XXII) in

15 asuitable solvent e.g. N,N-dimethylformamide, acetone or acetonitrile with a suitable base
such as triethylamine, NaOH, NaHCO53 or K2CO3 at a temperature within the range of +20
°C to +150 °C. The presence of a suitable catalyst e.g. an alkali metal halide such as
potassium iodide or sodium iodide may increase the speed of the reaction. The nitrogén in
compound (XXTI) may also be protected by reductive alkylation with an arylaldehyde in the

0 presence of a reductive agent such as sodium cyanoborohydride, sodium borohydride or
catalytically with H and a suitable catalyst containing palladium, platinium, thodium or
nickel in a suitable solvent e.g. tetrahydrofuran, dioxane, methanol or ethanol. A proton

donor such as p-toluenesulfonic acid can be used to catalyze the formation of the
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sodiumtert-butoxide or lithiumbis(trinmethylsilyl)amde in the presence of
a suitable pal | adi um cat al yst such as PdX2, L2Pd(O or L2PdX2 where X

stands for a I such as chlorine or bromne and L a
sui tabl e Iigd&gggﬁgﬁsas tri phenyl phosphine, tri-o- tonF%ﬁ%%%ﬁ%ﬁé
trifuryl phosphi ne, triphenylarsine or dE@enzylrdenaeetone and with or

wi thout an addition of a ligand L' such<“ds triphenyl phosphi ne,

tri-o-tolyl phosphine, trifuryl phosphi ne,

2, 2" - bi s(di phenyl phosphi no)-1, 1'- binaphthal ene (either as a racemate or

as an enantjniifiénamie dndliaBfastiich yideRiid By d fbpﬁaeeaem%uéh @lacétic

t enper at ure bet ween +20 [err] C an%m+150 [err resulting in the
conpound ofaqxdmayspendmatl(cxmcnm) resulting in T9repayod bn of (XV1) to (XVill)
can al so proceed via the tranformation of (XIX) to an am nost annane or

am nobor ane using agents such as (N, N-di ethylam no)tributyltin and

tris(di methyl am no)borane in a suitable solvent e.g an aprotic solvent such
as benzene, tol uene, di oxgneg tetrahydrofuran or N, N-di et hyl formam de
and then using simlar cond tNgns as described in the above
description, resulting in the conpodpd of the fornmula 15 (XVI1T).

[err] (xvi) Conversion of thelconmpound of forrmula (XVI11) to a
conpound of forrmula (XX) may 20 " R % out by renoval of the
protecting group Rlerr] of the co ormula (XVI11)

iii) The conversion of the compound of the formula (XXTH) to the compound of the
formula (XXIV), where R is C1-Cg alkyl or C3-Cg cycloalkyl, may be performed by a
metal-halogen exchange, in an appropriate anhydrous solvent such as tetrahydrofuran or
diethyl ether using a suitable alkyl-lithium or metal e.g. butyllithium, lithium or magnesium -

10 - turnings, followed by treatment with an appropriate piperidone such as N-methyl-4-
piperidone and a subsequent suitable worlcdp. The reaction may be performed at a reaction
temperature within the range of -78 °C to room temperature.



by nethods known in the art such as WO 97/ 34883
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hydrol yzis of a tert-butyl oxycarbonylgroup in a suitable solvent e.g.

met hyl ene chl ori de or chloroformwith a suitable acid such as
trifluoroacetiwodéksgsfit a tenperature between + 20 [err] CME%@C
fol | owed by 5 b) cleavage of the benzyl groups by hydrogenation over
sui tabl e catal yst containing pal | adi kg rhodium platinium or nlckel,
in a suitable solvent e.g. acetic acid or ethanol at a tenperature
between + 20[err]C and + 120 [err]C, or alternatively by, c)
debenzylation in a suitable solvent such as nethanol in the presence of
anmoni um 10 fornmate and Pd/ C and at a reaction tenperature between + 20
[err]C and refl ux. Sai d fgfetlon is followed by the protection of
the piperazine ring in a suitable ‘ent such as met hyl ene chl oride
or chloroformw th an appropriate profecting reagent e.g. di-tert-

butyl dicarbonate with a suitable ba R Sush as triethylam ne or K2CO3 at a
tenperature 15 between - 20 [err]( N[err]C, resulting in in the
compound of forrmula (XIV). @@ (i) Hal ogenation of the

conpound of forrmula (XXlI), either as racemat® or as an enanti oner

(XXV)
(iv) The compound of the (XXIV) may be reduced to the compound of the formula (XXV)

by treatment with a suitable reducing agent such as sodium borohydride and a protonating
s  agent such as CF3COOH, CF3SO3H or HCOOH in an appropriate solvent such as

tetrahydrofuran or diethyl ether. The reaction may be performed at reaction temperature
between 0 °C and reflux. |

OH

(L

N
l
R

N-(Bn),

(XXV1)
10
(v) Demethylation of the compound of the formula (XXV) to obtain a compound of formula
(XXVI) may be performed by treating the compound with an acidic reagent such as
aqueous HBr, HI, HBr/acetic acid, BBr3, AICl3, pyridine-HCl or with a basic nucleophilic
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to obtain a conpound of formula (XXII) may be performed by aromatic
electrophlllc substitution using a suitable hal ogenati on agent such as

Brierr], CI[ {skse”] ICl, or SQerr]C[err]. The r&aﬁgdg%mgpy be
e

carried out u5| ng salt or the base of the conpound (XXI) Tn an
appropriate solvent e.g. acetic acid, HO_J/ethanol or water with or wthout
a suitable base 5 e.g. an al kali met aI ac%t ate such as sodi um acetate and
at a reaction tenperature between - 20 [err]C and room t enper at ure.

reagent such as CoHsS™ or CH3CgH4S  in a suitable solvent. Suitable solvents may be

methylene chloride or chioroform and the reaction may occur between -78 °C and +60 °C.

Tt

N-(Bn),

N
!
R,

(XXVH)

(vi) Conversion of the compound of formula (XXVI) to a2 compound of formula (XXVII)
may be carried out with a compound such as trifluoromethanesulfonic anhydride in a
suitable solvent such as methylene chloride or carbon tetrachloride in the presence of a base
such as 2,4,6-colli.dinc, triethylamine or pyridine at a reaction temperature within the range

10 of -78 °C to room temperature.

NH,

\
H1

o)

vii) Conversion of the compound of formula (XX VII) to a compound of formula (XXVIII)
15 maybe pcrformcd by



[err] 10 (ii1) Benzylation of the conmpound of the forrmula (XXI1),
either as a racemate or as an enantioner, to obtain a conpound of the
formula (XXI'1l) may be carried out by reaction with a suitable

benzyl ation agent e.g. benzyl 'halide such as benzyl brom de or benzyl
chloride. The wgasklsgy My be carried out using the salt or theraRenooaés
conpound (XXI1) in 15 a suitable solvent e.g. N, N-di nethylfornmam de,
acetone or acetonitrile with a suitable bgge such as triethyl am ne,
NaOH, NaHCO err] or Klerr]CJerr] at a tenperature within the range of +20
[err]C to +150 [err] C The presence of a suitable catalyst e g. an alkali
metal halide such as pot assi um i odi de or sodi umiodi de may increase

t he speed of a}hysrogsnationgsing aicatalyst sush ap palladium, platipymethedivpmoxmickeling al so be
protected by _r.edicti s O < \M Lglﬁfﬂ ' lo ce
of a reducti \s/'é‘gg)%estr?kvzgtu%h#ggs&%g‘g?cdé\nno%gma%g{r% y r?&é%@f%&n%%?’g r??/ d r?']%gg or
catal yticall w1pe e, dr2 and a suitable catal yst containing palladi um

pl ati nium rhodi um nickel in a S‘lll}i tabl e sol vent e

ar - 9. .
t et r ahydr of ubhfractiandk aswtablesolyspioych s @eRasRln te PEiseRcsef a!_n?nonwh@mew as
p-t ol uene§ul M&a%waggﬁn%ﬁ%%%ngzba Pl’g trformatt i on of the

30 I m né/ enar ni ne an J'ust ment to s y acidic by an
appropriate acid such as acetic acid may speed up the reaction, resulting

i n compound (XXII1).
' compou (Altematizely. a compound of formula (XX VIII) may be prepared by,

N-(Bn),
OH

N
R,
(XXIX)

10
(viii) The conversion of a compound of the formula (XVI), where R is a halogen such as .
bromine, to a compound of the formula (XXIX), where R} is C1-Cg alkyl or C3-Cg
cycloalkyl. This may be performed by a metal-halogen exchange, in an appropxiatc'
anhydrous solvent such as tetrahydrofuran or diethy! ether using a suitable alkyl-lithium or

1s  metal e.g. butyllithium, lithium or magnesium turnings, followed by treatment with
appropriate piperidone such as N-mcﬁy!#piperidone and a subsequent suitable workup.
The reaction may be performed at a reaction temperature within the range of -78 °C to

room temperature.



[err] 1ii1) The conversion of the conpound of the fornula (XXII1) to the
conpound of the formula (XXIV), where Rerr] is (Jerr]-Cerr] alkyl or

Clerr]-Cferr] cycloalkyl, may be performed by a netal -hal ogen exchange,

an appropriate anhydrous solvent such as tetrahydrofuran or diet hyI et
using a suitagl l-lithiumor netal e.g. butyllithium Ijthid

magnesi um turnings, fol | owed by treatnment with an appropri ate pI per| dgo
such as N-nethyl-4- piperidone and a sulgequent suitable workup. The
reaction nmay be perforned at a reaction tenperature within the range of -78
[err]C to roomtenperature. WO 97/ 34883

PCT/ SE97/ 00469

(iv) The conmpound of the (XXV)
formul a (XXV) by treatnment
sodi um bor ohydri de and a pr ot onat
HCOOH i n an appropriate sol vent

10

15

31
qduced to the conpound of the
i tabl e reduci ng agent such as

(ix) A compound of the formula (XXIX) may be reduced to a compound of the formula
(XXX) by treatment with a suitable reducing agent such as sodium borohydride and a
protonating agent such as CF3COOH, CF3S03H or HCOOH in an appropriate solvent such
as tetrahydrofuran or diethyl ether. The reaction may be performed at a reaction
temperature between 0 °C and reﬂﬁx.

(x) Conversion of a cbmpound of formula (XXX) to a compound of formula (XXVIII),
where R is C;-Cg alkyl or C3-Cg cycloalkyl, may be performed by

a) hydrogenation using a catalyst containing palladium, platinum, rhodium or nickel in a

. suitable solvent e.g. acetic acid or ethanol at a reaction temperature between +20 °C and

+120°C, or

b) debenzylation in a suitable solvent such as methanol in the presence of ammonium

formate and Pd/C and at a reaction temperature between +20 °C and reflux.

(i) Conversion of the compound of formula (XXXI) described in Sunkyung L.; Stewart P.
F.; David E. N. Synth. Commun. 1995, 25(18), 2775-2780, where the protected ketone may
be protected as other ketals, cyclic or acyclic, or by other protective groups known by a

in
her

ne

[err]

KBn)gUCh as CF3COOH, CF3SQGBH or



tetrahydrofuran or diethyl ether. The reaction may be performed at reaction
t enperat ure between O [err] C and refl ux. [err] 10

(v) Denethylation of the conpound of the formula (XXV) to obtain a conpound
of formula (XXV1) may be perfornmed by treating the conpound with an

aci di c reagentwowspssss - aqueous HBr, HI, HBr/acetic acid, Iﬁaﬂsgﬁ,du@
AlCllerr], pyridine-HClI or with a basi c nucI eophilic

97/ 34883 35 PCT/ SE97/ 00469

32 reagent such as CJerr]Herr]S or CH3C6H4AS in a suitable solvent

Sui t abl e solvents may be met hyl ene chl oride or chloroformand the

reaction : naypgr(s:gnusrh& 4 eenarf (7sc8e ‘{” %\rf r&rgen%nah cin!crscxence, New York, 1991),to a

compound of formula (XXXIT)

A — 0
)

N
|
Rl

0OXT) o

where R is C1-Cg alkyl or C3-Cg cycloalkyl, may be carried out by the reaction with a
compoungd of formula (XVII).

H
O
N
R,
(Xvi)
10
The process may be carried out in a suitable solvent ¢.g. an aprotic solvent such as benzene,
toluene, dioxane, tetrahydrofuran or N,N-dimethylformamide with a suitable base such as
sodium tert-butoxide or lithium bis(trimethylsilyl)amide in the presence of a suitable -
palladium catalyst such as PdX, LoPd(0) or LyPdX> where X stands for a halogen such as
15 chlorine or bromine and L stands for a suitable ligand such as triphenylphosphine, tri-o-
tolylphosphine, trifurylphosphine, triphenylarsine or dibenzylidenacetone and with or
without an addition of a ligand L’ such as triphenylphosphine, tri-o-tolylphosphine,
trifurylphosphine, 2,2'-bis(diphenylphosphino)-1,1’- binaphthalene (either as a racemate or



[err] (vi) Conversion of the conpound of fornmula (XXVI) to a
conpound of fornmula (XXVII) -~ may be carried out wwth a conmpound such as
trifluoronethanesul fonic anhydride in a sui tabl e sol vent such as
met hyl ene chloride or carbon tetrachloride in the presence of a base

such as 2,4, qeoidakddl ne, triethylam ne or pyridine at a reagGicr@re00469
tenperature within the range to of -78 [err]Cto roomtenperature. [err]

vii) Conversion of the conmpound of formyg (XXVI1) to a conpound of fornula
(XXVII1) 15 may be perforned by - WD 97/ 34893
PCT/ SE97/ 00469

as an cnantiomer) or triphenylarsine and the reaction may occur at a temperature between
+20 °C and +150 °C, resulting in the compound of the formula (XXXII).

The conversion of (XXXI) to (XXXITI) can also proceed via the tranformation of (X VII) to

s an aminostannane or aminoborane using agents such as (V. N-diethylamino)tributyltin and
tris(dimethylamino)borane in a suitable solvent e.g an aprotic solvent such as benzene,
toluene, dioxan, tetrahydrofuran or N,N-dimethylforramide and then using similar
conditions as described in the above description, resulting in a compound of the formula
(XXXID.

10

ol

3

QOOKIH)

(ii) Conversion of a-compound of formula (XXXII) to a compound of formula (XXXIIT)
may be carried out by using a suitable aqueous acid such as HCl, HBr or acetic acid at a

15 reaction temperature between + 20 °C and reflux or by other methods known by a person
skilled in the art (see T.W. Greene, Wiley-Interscience, New York, 1991).



33 a) hydrogenation using a catalyst such as palladium platinum

rhodi umor nickel in a sui tabl e sol vent such as acetic acid or ethanol
at a reaction tenperature between +20 [err] C and +120 [err] C, or b)
reaction in a suitable solvent such as nethanol in the presence of ammoni um
formate and 5 wddifised a reaction tenperature between +20 [er pdfsEydfdosss

refl ux. Alternatively, a conmpound of fornmula (XXVI11) may be prepared
by, [err] 10 (viii) Thesgonversion of a conpound of the
formula (XVI), where R err] is a halogen such as brom ne, to a

compound of the formula (XXIX), where Rlerr] is (Jerr]-Cferr] alkyl or
Cerr]-Cerr] cycl oal kyl . ' i be perforned by a netal-hal ogen
exchange, in an appropriate 3 solvent such as tetrahydrofuran
or diethyl ether using a suitablg thiumor 15 nmet al eg.
butyllithium |ithiumor nmagnesiu ol lowed by treatment with

appropriate piperidone such as N ngthyl -4- pl\e done and a subsequent
sui t abl e wor kup. The reacti y be perfornmed at a reaction
tenperature within the range of 78 [lerr]Cto room tenperature.
WD 97/ 34883 _

PCT/ SE97/ 00469
R,

(XXXIV)

The above reaction is followed by the conversion of the ketone of the formula (XXXI[I) to
compound of formula (XXXTV) by the reaction with an appropriate cyanation reagent such

s  astosylmethyl isocyanide in the pfesence of suitable base e.g. potassium ferz-butoxide in a
suitable solvent such as 1,2- dimethoxyethane, dimethyl sulfoxide or hexamethylphosphoric
triamide containing small amounts of an alcohol such as methanol, ethanol or ferz-butanol at
a temperature between 0 °C and + 100 °C or via cyanohydrin formation and then
conversion to a compound of formula (XXXIV).

soul
B

_ (XXXV) .
(iii) Hydrolysis of a compound of formula (XXXIV) to a compound (XXXV) may be
carried out under acidic conditions using acids such as HzSO4, HCI, HBr, in a suitable

10

solvent such as H,0, ethanol, methanol, acetic acid or mixtures thereof and the reaction

15. may occur at a temperature between + 20 °C and reflux or under basic conditions using
bases such as NaOH or KOH in a suitable solvent such as H,O, ethanol, methanol or

mixtures thereof at a temperature between + 20 °C and reflux.



34 [err] (ix) A conpound of the formula (XXI X) may be
reduced to a conpound of the formula (XXX) by treatnment with a suitable
reduci ng agent such as sodi um borohydride and a 5 protonating agent such
as CF[err]COOH, CF[err]SOerr]H or HCOOH in an appropriate solvent such

as tetrahydr r diethyl ether. The reaction may be per ,ggégo a
reaction Q{dje%jg?%ture between O [err] C and refl ux. ]i(% n@%grsi on
of a conmpound of formula (XXX) to a co nd of formula (XXVII1I1), 10 where
Rlerr] is (err]-Cerr] alkyl or (Jerr]-Cerr] cycloal kyl, may be perforned

by a) hydrogenation using a catalyst containing palladium platinum
rhodi umor nickel in a suitabl e solvent e.g. acetic acid or ethanol at
a reaction tenperature between +20 C and +120 [err] C, or 15 b)

debenzyl atidon in a suitable solvent such as nethanol in the presence of

anmoni um formate and Pd/ C and at a reaction tenperature between +20
[err]C and refl ux. 3. 20 (i) Conversion of the conpound of
formula (XXXI) described in Sunkyung L.; Stewart P. F.; David E. N

Synt h. Comm@irNith8@teDb¢anipound af/ forpuld XXMV, alesdribeg iroXohasond . Mes MandenhyN.

be b ot oot o 85 PhS'1058 b 454 cindas HALGl o o Binhel P s | V€

compound of formula (XXXVII),
H,C
3°\0 H C
o) 3 \o
———
OR, _ OR,
o C N02
QOKXVI) 0OV

10 where R, is C1-Cg alkyl, may be carried out by aromatic electrophilic substitution using a
suitable nitration reagent such as nitric acid or nitric acid and sulfuric acid in a suitable
solvent e.g. acetic acid, acetic anhydride or water at a reaction temperature between -20 °C

and room temperature.

15 (ii) Demethylation of the compound of the formula (XXXVII) to obtain 2 compound of
formula (XXX VIII)

20



WD 97/ 34883
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skilled in the art (see T.W G eene, WIley-Interscience, New York, 1991),
to a conpound of forrmula (XXXI1) [err] 5 wher e
Rlerr] is Cengbuia@mis] alkyl or Clerr]-Clerr] cycloal kyl, nmeycheeesasdsd ed
out by the reaction with a conpound of fornmula (XVIl). [err]
10 The process may be carried out in 4y suitable solvent e.g. an aprotic
sol vent such as benzene, t ol uene, di oxane, tetrahydrofuran or
N, N-di met hyl formam de with a suitable base such as
H
OR,
NO,
ooV

may be carried out by treating the compound with an acidic reagent such as aqueous HBr,
HI, HBr/CH3COOH, BBr3, AlCl3, pyridine-HCI or with a basic nucleophilic reagent such

5  as CH3CgH4S™ or CoHsS . Suitable solvents may be methylene chloride or chloroform and
the reaction may occur between -78 °C and +60 °C.

During the demethylation of (XXXVII), hydrolysis of the ester may occur and the acid
function could then be converted back to the ester by methods known by a person skilled in
10 the art (See T.W. Greene, Wiley-Interscience, New Yor_k, 1991).

(iii) Conversion of the compound of formula (XXXVIII) to a compound of formula
XXXIX)

15

OTf

OR

NO,
QOIX)

may be carried out by the reaction with an activated trifluoromethanesulfonic reagent e.g.

20  trifluoromethanesulfonic anhydride in a suitable solvent such as methylene chloride,



sodiumtert-butoxide or lithiumbis(trinmethylsilyl)amde in the presence of
a suitable pal | adi um cat al yst such as PdX[err], L[err]2Pd(O or
L[err]PdX[ err] where X stands for a hal ogen such as 15 <chlorine or

brom ne and L stands for a suitable |ligand such as triphenyl phosphi ne,

tri-o- t Qboybpfaggsphi ne, trifuryl phosphine, triphenyl arsi ng-19éee7/00469
di benzyl i denacetone and with or W thout an addition of a ligand L' such
as triphenyl phosphine, tri-o-tolyl phosphjge, trifuryl phosphi ne,

2, 2' - bi s(di phenyl phosphino)-1,1'- bi naphthal ene (either as a racemate or
WD 97/ 34883
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enant i omer )chboroforinwin earpbmtetrachioridedn thepresenest df @rsuitabje base suchas tiethydamise.at ur e

bet ween +20 [ err +150 C..resulting jin the,cgapound of the fornula
ooaty.  poiidings 24 goliing A regnBEitpéeaitt Bevrdd 8 "R Frop BT . he
tranformation of (XVIl) to s an am nostannane or am noborane using agents
such as (N, N-diethylam no)tributyltin and tris(di met hyl am no) borane in
a suitabl e @OGanversion®f the cappowndof Sompds (XX XIX) taa comppundof formula (Khkne,

di oxan, tetrahydr of.%{)anbor N, N- di et hyl f ormam de and then using simlar
condi ti ohs rggyﬁ%gaép W% n the above descri ption, resulting in a conpound
of the fornula (XXXI'1). 10 [err]

(XL)
a) hydrogenation using a catalyst containing palladium, platinium or nickel in a suitable
10 solvent such as ethanol, methanol or acetic acid and at a reaction temperature between + 20

°Cand + 120°C or

b) reaction in a suitable solvent such as methanol in the presence of a ammonium formate
such as triethyl ammonium formate and Pd/C and at a reaction temperature between + 20

15~ °C and reflux.

{v) Conversion of the compound of formula'(XL) to a compound of formula (XLI)

OR



(1i1) Conversion of a conpound of formula (XXXI1) to a conpound of formula
(XXXI'11) may be carried out by using a suitable aqueous acid such as
HCl, HBr or acetic acid at a 15 reaction tenperature between + 20 [err]C
and reflux or by other nethods known by a person skilled in the art
(see T.W G equpor38dsey- I ntersci ence, New York, 1991). PCT/SE97/004580
97/ 34883

PCT/ SE97/ 00469 41 37 [err]
The above reaction is foll owed by the conversion of the ket one of the
formula (XXXI'11) to compound of formula (XXXIV) by the reaction with
an appropriate cyanation reagent such s as tosylnethyl isocyanide in the
presence of suitable base e.g. potassiumtert-butoxide in a sui tabl e
sol vent such _as,1, 2- tho eth yl sul f oxi de or

hexamet hyl phB@pREFFE ol 8”F3’£ﬁ&§ smal | anounts of an al cohol
such as net hanol, ethanol or tert but anol at a tenperature between

Oferr]C and + 100 [err] C or viaXyanohydrin formation and then
conversion to a conpound of for MXIV). 10-
Terr]

N-R,

e

X
)

where X stands for a leaving group, e.g. a halogen such as chlorine or bromine or an
alkane- or arenesulfonyloxy gronp such as p-toluene-sulfonyloxy group and R; is hydrogen,
C3-Cg alkyl or C3-Cg cycloalkyl. The process may be carried out in a suitable solvent such

as ethanol, buthanol, N,N-dimethylforrnamide, acetonitrile or a mixture of water and
10  acetonitrile with a suitable base e.g. K9CO3, NaHCO3 or KOH and the reaction may occur

between +20 °C and +150 °C. _ |
During the cyclization reaction of (XL), hydrolysis of the ester may occur.

| (L o
O

R,

(XXXV)

15
(vi) Hydrolysis of a compound of formula (XLI) may be carried out under acidic conditions
using acids such as H3SO4, HCI, HBr, in a suitable solvent such as HoO, ethanol, methanol,

acetic acid or mixtures thereof at a temperature between + 20 °C and reflux or under basic -



(1i1) Hydrolysis of a conmpound of formula (XXXIV) to a conmpound (XXXV) may
be “carried out under acidic conditions using acids such as H2SO4, HO,
HBr, in a suitable sol vent such as' H20, ethanol, nethanol, acetic acid
or m xtures thereof and the reaction 15 nmay occur at a tenperature

bet ween + 20 nd reflux or under basic conditions usi ses
such as Namv{é(?wléagbﬁn a suitable solvent such as H20, et hang%,s%t agol or
m xtures thereof at a tenperature betvvee22+ 20 [err] C and refl ux.

WD 97/ 34883
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(i) Nitration of a conmpound of fornmula (XXXVlI), described in Johnson D.W;
Mander L. N. cenditiums using bashsich 89 NaOHar, KOHin 338isblecsolvent sach asasBh@l e or as

an enantioner, to obtain a, 0 nd of formyla (XXXVI1),
! ethanot], metganoll Or mixtures Sle%? léu a tcmperanlrr;%etwc(en +20 °8 and reflux,
resulting in a compound of formula (XXXYV), where R} is hydrogen, C;-Cg alkyl or C3-Cg
cycloalkyl.

(vii) When Rj is hydrogen, protection of a compound of formula (XXXV) as a compound
of formula (XLLII) where Rq is a protecting group

OXXV) (XLi)

10
may be carried out by the reaction with a suitable protecting reagent such as di-fert-butyl
" dicarbonate in a suitable solvent e.g methylene chloride or chloroform with a suitable base
such as triethylamine or K2CO3 and at a temperature between - 20 °C and + 60 °C.

L, —
| NH, - NHR,

QP

R,

1s 5.

1

(X (XLIK)



[err] 10 where Rerr] is (Jerr]-Cferr] alkyl, may be carried out by
aromatic electrophilic substitution using a suitable nitration reagent
such as nitric acid or nitric acid and sulfuric acid in a suitable

solvent e.g. acetic acid, acetic anhydride or water at a reaction

t enperature betwe -20 [err]C and room t enper at ure. 15 | J

Denet hyl ati on glps?iﬁés onpound of the fornmula (XXXVIl) to obt airﬁeéégcgoﬁ'ﬁ%gund
of formula (XXXVIII) 20 WD 97/ 34883
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(i) Conversion of a compound of formula (XII), where R; is C1-Cg alkyl or C3-Cg

cycloalkyl, to a compound of formula (XLIII) may be carried out by the alkylation of
compound of formula (XII) with a suitable alkylation reagent such as Ry-Z where Z is a

5  suitable leaving group e.g. a halogen such as chlorine, bromine or iodine or an alkane- or
arenesulfonyloxy group such as p-toluenesulfonyloxy group and R3 is C1-Cg alkyl. The
reaction may be carried out in a suitable _solvent such as N, N-dimethylformamide, acetone,
acetonitrile or tetrahydrofuran with a suitable base such as K2CO3, NaHCO3, NaOH or a
trialkylamine such as txicthylanﬁne. The reaction may be conducted at a temperature

10 between+20°Cand +120°C. ' )

(ii) In the case where R; is methyl, conversion of compound of formula (XII) to a

compound of formula (XLIII) may be carried out by

GO dn
Qo

R

15

1

(XLIV)

a) conversion of the compound of formula (XII) to a compound of formula (XLIV), where
Rj is C;-Cg alkyl or C3-Cg cycloalkyl and R is C1-Cg alkyl, with a reagent such as an alkyl
20  chloroformate ¢.g. ethyl chloroformate in a solvent such as mcthylenc chloride, chloroform,
dioxane or diethy] ether with a suitable base such as K9CO3, NaHCO3, NaOH or a
trialkylamine such as triethylamine at a reaction temperature between -20 °C_a.nd +60 °C
followed by, '



[err] may be carried out by treating the conmpound with an acidic
reagent such as aqueous HBr, H HBr/CH err]COOH, BBr[err], AlCl[err],
pyridine-HO or with a basic nucleophilic reagent such s as
CHerr]Cerr]Herr]S or (Jerr]Herr]S . Suitable solvents may be nethyl ene

chl oride or chloroform and the reaction may occur between -78 ]C
and +60[ err] WO934883 b\ iy the denethylation of (XxXxvil), RGHPET

the ester nmay occur and the acid fun%fion coul d then be converted back
to the ester by methods known by a persofi skilled in 10 the art (See T.W
G eene, Wley-Interscience, New York, 1991). (iii1) Conversion of
the conmpound of formula (XXXVI11) to a conpound of formula (XXXl X) 15
[err] may be carried out by the reaction with an activated

trifluoronethanesul fonic reagent e. trifluoronet hanesul fon| C

anhydri de i) redustion a&@mnd/eﬂonma\éﬂxaévmﬁsnmné pf formala (XLIII) with an

appropriate reductive agent such as lithium alaminum hydride in a suitable solvent e.g.
diethyl ether or tetrahydrofuran at a temperature between +20 °C and reflux.

of i du

10

N N

{ )

R, R,

o) )
XV

Acylation of the compound of formula (XIT ) wherein X is N or (XXVIII) wherein X is CH
and R; is C1-Cg alkyl or C3-Cg cycloalkyl, may be carried out with an appropriate activated

15 | carboxylic acid, R3-COL where R3 is as defined in claim 1 and L is a leaving group such as
a halogen e.g. chlorine, in a suitable solvent such as methylene chloride or chloroform with
a suitable base e.g. trialkylamine such as triethylamine at a temperature between -20 °C and
reflux temperature or by using a carboxylic acid, R3-COOH, where Rj is as defined in claim
I with an activating reagent e.g. NV’ -carbonyldiimidazole or N.N’-

io dicyclohexylcarbodiimide in a suitable solvent such as N,N-dimethylformamide or
tetrahydrofuran and the reaction may be conducted at a temperature between +20 °C and

+150 °C, resulting in the compound of the formula (I) according to the invention, wherein
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chl orof orm or carbon tetrachloride in the presence of a suitable base such
as triethyl am ne, pyridine or 2,4,6-collidine at a reaction tenperature
between -78 C t enper at ure. (iv) Conversion of nd
of formula (Xk&?gy&9gﬂ; conpound of forrmula (XL) 5 may be caﬁéﬁ% @ﬁ?yby
[err] a) hydrogenation using a catal ygt containing palladi um
platiniumor nickel in a suitable 10 solvent such as ethanol, nethanol or
acetic acid and at a reaction tenperature between + 20 C and + 120 C or

b) reaction in a suitable solvent such as nethanol in the presence of a

amoni um f or ¥ais R2CO, sthere Rosis thiydregen; pndiqis i an GH and i is CirfGs slylor €3Ceat a-
reaction te [ ke n.. +i.2 15 C and refl ux. (v) Conversion
of the comgﬁ%%lfgaﬁﬁg(&ﬂmﬁ& a conmpound of formula (XLI)

GO, — GO
" el

5

ol

(Xiva) 1)

Acylation of the compound of formula (XXVa), wherein X is N or CH and Rqis a
protecting group,may be carried out with an appropriate activated carboxylic acid R3-COL,

10 where Rj is as defined in clai_m 1 and L is a leaving group such as a halogen e.g. chlorine, in
a suitable solvent such as methylene chloride or chloroform with a suitable base e.g. trialkyl.
amine such as triethylamine at a temperature between -20 °C and reflux temperature or by
using a carboxylic acid, R3-COOH, where R3 is as defined in claim 1 with an activating
reagent e.g. N,N’-carbonyldiimidazole or NN’ -dicyclohexyicarbodiimide in a suitable

15 solvent such as N,N-dimethylformamide or tetrahydrofuran at a temperature between +20
°C and +150 °C, followed by removal of the protecting group Rq by hydrolyzis in a sunitable
solvent such as me;thylene chloride or chloroform with a suitable acid such as trifluoroacetic
acid at a temperature between 420 °C and +60 °C, resulting in a compound of the formula
(I) according to the invention, whei‘ein Y is NR2CO, Ry and Rj are hydrogen, X and R3

20 areas in claim 1.
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carried out by reaction of conmpound (XlI) [err] 5 where X
stands for a |leaving group, eg. a hal ogen such as chlorine-or brom ne or an
al kane or ar QRes, L fqnyl oxy group such as p-tol uene-sul fonyl roup and
Rerr] is hydroge’r’??‘;s‘(3 Clerr]-(err] alkyl or Cferr]-(err] 5%874?%
The process may be carried out in a suitgple solvent such as et hanol ,
but hanol, N, N-di net hyl formam de, acetonitrile or a m xture of water and 10
acetonitrile wwth a suitable base e.g. Klerr]CJerr], NaHCJ err] or KOH and
the reaction may occur between +20 [err]C and +150 [err]C. Duri ng
the cyclizaMethod gy i on of (XL), hydrolysis of the ester may occur. [err]

o0, — GO
(/) NG

N .

! ]

R, R,
(XLIa) ()]

Acylation of the compound of formula (XLIHa), wherein X is N or CH, R is C3-Cg alkyl

.5 or C3-Cg cycloalkyl, R2 is C1-Cg alkyl may be carried out with an appropriate activated
carboxylic acid R3-COL, where Rg is as defined in claim 1 and L is a leaving group such as
a halogen e.g. chlorine, in a suitable solvent such as methylene chloride or chloroform with
a suitable base e.g. trialkyl ami:ie such as triethylamine at a temperature between -20 °C and
reflux temperature by using a carboxylic acid, R3-COOH, where R3 is as defined in claim 1 -

10  orby using an activating reagent e.g. N,N’ -carbonyldiimidazole or N,N’-

dicyclohexylcarbodiimide in a suitable solvent such as N,N-dimethylformamide or
tetrahydrofuran at a temperature between +20 °C and +150 °C, resulting in a compound of
the formula (I) according to the invention, wherein Y is NR2CO, Ry is Cy-Cg alkyl, Rjis
C;-Cg alkyl or C3-Cg cycloalkyl and X and Rj are as in claim 1.

15



(vi) Hydrolysis of a conpound of forrmula (XLI) may be carried out under
acidic conditions using acids such as Herr]SO[err], HO, HBr, in a
sui tabl e sol vent such as H20, ethanol, nethanol, acetic acid or

m xtures thereof at a tenperature between + 20 [err]C and reflux or under
basi c 97/ 34883
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usi ng bases such as NaOH or KOH in a suit@ple sol vent such as as Herr]O,
et hanol, methanol or m xtures thereof at a tenperature between + 20 C and

refl ux, resulting in a conmpound of formula (XXXV), where Rerr] is
hydrogen, ([err]-Cerr] alkyl or err]-Cerr] cycl oal kyl . (vii)
When R err] MethodiBGhen, protection of a conpound of formula (XXXV) as a
conpound ‘of fornmula (XLI1) where Rerr] is a protecting group [err]
\/H“
O ol

N

l h

R R

1 1

(XXXVa) 0]
Conversion of a compound of formula (XXXVa), wherein X is N or CH and R is C1-Cg
. 5 alkyl or C3-Cg cycloalkyl, to a compound of formula (I) according to the invention, wherein

Y is CONRg, R is hydrogen or C1-Cg alkyl, Ry is C1-Cg alkyl or C3-Cg cycloalkyl and X
and R3 are as in claim 1, may be carried out by activation of the acid function of a
compound of formula (XXX Va) as an acid halide such as an acid chloride or by using an
activating reagent such as N,N’-carbonyldiimidazole or N,N-dicyclohexylcarbodiimide in a

10  suitable solvent e.g. methylene chloride, chloroform, toluene, N ,N-dimethylformamide,
dioxane or tetrahydrofuran followed by the addition of an appropriate amine or aniline
HNR2R3 and the reaction may occur between 0 °C and + 120 °C. |



10 may be carried out by the reaction with a suitable protecting

reagent such as di-tert-butyl di carbonate in a suitable solvent e.g

met hyl ene chloride or chloroformwith a suitable base such as
triethylamne or Klerr]CO[err] and at a tenperature between - 20 C and + 60
[err] C [err] WD 97/ 34883 '

PCT/ SE97/ 004680 7734883 PCT/SE47/00469

(i) Conversion of a conpound of fornula (Zgl), where R err] is
(o

Cerr]-Cerr] alkyl or (Jerr]-Clerr] ycl oal kyl, to a conpound.of
formula (XLIlTl) may be carried out by the al kyl ati on of

Method B(ii)
@WOH : (':O\(F‘ls
Exj O X
N )
| |
R, | R,
(XLNa) ()]

- s Conversion of a compound of formula (XLIIa), wherein X is Nor CHand Ry is a
. protecting group, to a compound of formula (I) according to the invention, wherein Y is
CONR3, Rj is hydrogen or Cy-Cg alkyl, Ry is hydrogen and X and Rj are as in claim 1,
may be carried out by activation of the acid function of a compound of formula (XILIIa) as
an acid halide such as an acid chloride or by using an activating reagent such as N,N'-

10 carbonyldiimidazole or N, N-dicyclohexylcarbodiimide in a suitable solvent e.g. methylene
chloride, chloroform, toluene, N, N-dimethylformamide, dioxane or tetrahydrofuran followc;'l
by the addition of an appropriate amine or aniline HNRR3 and the reaction may occur
between 0 °C and + 120 °C, followed by removal of the protecting group R4 by methods
known by a person skilled in the art such as hydrolyzis in a suitable solvent such as

1s  methylene chloride or chloroform with a suitable acid e.g. trifluoroacetic acid at a

temperature between + 20 °C and + 60 °C.



conpound of forrmula (XII) with a suitable al kylation reagent such as R2-Z

where Zis a 5

sui tabl e | eaving group e.qg.

a hal ogen such as chlori ne,

brom ne or iodine or an al kane- or ar enesul fonyl oxy group such as
p-tol uenesul fonyl oxy group and Rerr] is C[err]-(err] alkyl. The

reacti on may bg, L4s8d out in a suitable solvent such as PCT/SE97/00469

N, N- di et hyl f or nram de, acet one, acetonitrile or tetrahydrofuran wth a
sui tabl e base such as Klerr]CJerr], NaHC@gerr], NaCH or a

trial kyl am ne such as triethylamne. The reaction may be conducted at a
tenperature 10 between +20 [err]C and + 120 [err]C (ii1) I'n the

case where Rerr] is nethyl, conversion of conpound
conpound of fMethodL (XLII1) may be carried out by
a) conversion of the conpound of fornula (XIl) to a

(XLI'V), where Rlerr] is (err]-Cerr] alkyl or
cycl oal kyl and- R€ cJerr]-Cerr] alkyl LN
al kyl 20 chl or of et hy+—ert-e+eor

of formula (XII) to a

[err]
conpound of formula
Cerr]-Cerr]
eagent such as an
50l vent such as

met hyl ene chlori d Yo OMe
sui t abl e base such |as K[err]ct err],

di oxane™Q

NeLp fkﬁar with a
NaHCO err}, NaCH o

triethylamne at a reaﬁ j} t enper at ure between -20

trial kyl am ne suc
[err]C and +60 [¢rr] fol | owed by,
N
R,
(Xita)

-

Conversion of a compound of formula (XIIa), wherein X is N or CH and R is C)-Cg alkyl

5 or C3-Cg cycloalkyl, to a compound of formula (X) according to the invention, wherein Y is
NR2SO2, R3 is hydrogen, R; is C3-Cg alkyl or C3-Cg cycloalkyl and X and R are as in
claim 1, may be carried out by reaction with an apprppriatc activated sulfonic acid R3SO9L,

where L is a leaving group such as a halogen e.g. a chlorine in a suitable solvent such as

methylene chloride or chloroform with a suimb_le base e.g. trialkyl amine such as

10
°C.

Method _DYi)

O

()

15

(ta)

triethylamine and the reaction may be conducted at a temperature between -20 "C and +60

HZ
!
N/C\Ra
I
N
|
Rl

(1b) Lo



WD 97/ 34883

PCT/ SE97/ 00469 44

b) reduction of conpound of formula (XLIV) to a conpound of formula (XLIII)
with an appropriate reductive agent such as l|ithium alum num hydride
In a suitabl ew%odq eg. di et hyl ether or tetrahydrofur

t enper at ure bet vveég&grzo [err]C and refl ux. Met hods o&}ﬁ&f@r‘gﬁion
of End Products Met hod A(i): 10 [err] '

Acyl ation of the conmpound of formula (X IF) wherein X is Nor (XXVIII)
wherein X is CH and Rlerr] is (err]-Clerr] alkyl or CJerr]-(err]

cycl oal kyl, may be carried out with an appropriate activated 15 carboxylic
aci d, R3- COLRedwetien 6f3 ¢ompoandief forraalai(l), aﬂcafdmglmalmimhcdtﬁnavﬂeﬁ&vkﬁgN%@m

ch a en.e,g. chlorjin [ ita oI ent ch a
met byl ene ofY iRa TR PR oG Caator. Ry S iiimebnef o Spalial o Gree °°
trial kyl am RecsHEll afd Xl dnd Rtk 20 RBIAY (BbdveieRstad HhRg %ere"@() ] C and

reflux tenpefatur’e or by using a carboxylic acid, I'Ss as
defined in CAE) an A(iii) above, 1o & borapound tof Yaxtriuia(I) &zgelixig € e invention where Yis

N, N - car bon r 20 | carbodi jnide |n

sui tabl e somwgﬁ?égb % Mkﬁéﬁﬁ dfgf’?fg%"ﬁ ?%%VC §Endd db» may be cafried
out with an appropriate reductive agent such as lithium aluminum hydride in a suitable
solvent e.g. dicthyl ether or tetrahydrofuran at a temperature between +20 °C and reflux
temperature.

RZ
| —_—
N—p. N \Ra

Q-

(ic) (d)

Reduction of a compound of formula (I) according to the invention wherein X is N or CH,
Y is CONR3, Rjis hydrogen or C)-Cg alkyl, R} is hydrogen, C;-Cg alkyl or C3-Cg

15 cycloalkyl and X and Rj are as in claim 1, (above denoted (Ic)) and obtained by methods
B() or B(ii) above, to a compound of formula (I) according to the invention wherein Y is
CHsNR3, X, Ry, R) and Rj are as defined in claim 1 (above denoted (Id)) may be carried
out with an appropriate reductive agent such as lithium aluminum hydride in a suitable
solvent e.g. diethyl cthér or tetrahydrofuran at a temperature between +20 °C and reflux

20 temperature.



t et r ahydr of uran and the reaction may be conducted at a tenperature between

+20 [err] C and + 150 [err]C, resulting in the conmpound of the formul a
(I') according to the invention, wherein WO 97/ 34883

PCT/ SE97/ 00469 - 45 Y
s NRRCO, wherg hydrogen and X is Nor CHand Rierr] i

Cerr]-Cerr] af’ky’l’ié§3 cycloal kyl, and R err] is agcrlrs]E%’ ?631 1.
Met hod A(ii): [err] yl ati on of the conpound of
formula (XIvVa), wherein Xis N or CH and err] is a protecting group,

may be carried out with an appropriate activated carboxylic acid
Rlerr]-COL, 10 where Rerr] is as defined in claim1 and L is a |eaving
group such aMdethddaogen e.g. chlorine, in a suitable solvent such as
nmet hyl ene chloride or chloroformwi th a suitable base e.g. trialkyl

am ne such as triethylamne at a tenperature between -20 C and refl ux

t enperat ure or M§i ng a carboxylic a , where R3 is as

defined in clai aqn acti ved-+rg—
N, N - car bonyl di e ‘'’ N - dicycl ohée
2

i n a suitable

(Xlla),(XIVa), (XLilla) K0

Alkylation of compound of formula (XIIa), wherein X is N or CH, Ry is Cy-Cg alkyl or

.5 C3-Cg c&cloalkyl, R2 is hydrogen, or a compound of formula (XIVa), wherein X is N or
CH, R is Ry, where Ry is a protecting group, and R is hydrogen, or a compound of
formula (XLIIIa), wherein X is N or CH , R} is C}-Cg alkyl or C3-Cg cycloalkyl and Ry is
C;-Cs alkyl to a compound of formula (I), according to the invention, wherein Y is
NR,CHj, X,R; and Rj are as above, and Ry is as in claim 1 may be carried out witha

10 suitable alkylation reagent such as R3CHj-L, where L is a suitable leaving group e.g. a
halogen such as chlorine, bromine or iodine or an alkyl- or arylsulfonyloxy group such as p- .
toluene sulfonyloxy group. The reaction may be carried out in a suitable solvent such as
N.N-dimethylformamide, acetone, acetonitrile or tetrahydrofuran with a suitable base such
as K2CO3, NaHCO3, NaOH or a trialkylamine such as tricthylamine. The reacﬁon may be

15 conducted at a temperature between +20 °C and + 120 °C. In the case when R is Ry ,the
alkylation is followed by removal of the protecting group Rg by hydrolyzis in a suitable
solvent such as methylene chloride or chloroform with a suitable acid such as trifluoroacetic

acid at a temperature between +20 °C and +60 °C.



15 solvent such as N, N-di net hyl formam de or tetrahydrofuran at a

t enper at ure between +20 C and + 150 [err]C, followed by renoval of the
protecting group Rlerr] by hydrolyzis in a suitable sol vent such as
met hyl ene chloride or chloroformwi th a suitable acid such as

trifluoroacet acid at a tenperature between +20 C and_+6 err
resulting in QS@G%%ﬂnd of the formula (1) according t of W&*ﬁw t|on
wherein Y is NRerr]CO R err] and R errl,are hydrogen, X and R3 20 are
as in claiml. WO 97/ 3488

PCT/ SE97/ 00469 46

Met hod A(iin I! ! ﬁﬁr] Acyl ation of the conmpound of fornula
(XLllla), X is Nor CH Rerr] is (Jerr]-Cerr] alkyl 5 or

Cerr]-Cerr] cycloalkyl, Rerr] is (Jerr]-Cferr] alkyl rray be carried out

with an appropriate actlvated carboxylic acid R[err] COL, where R err]
Is as defined in cl ' a hal ogen
e.g. chlorine, in a i de or
chloroformw th : e [ s B, SUCH3 as
triethylamne at a te erature etween -20 C anp r ef ¥ux tenperature by
usmgacarboxyllcaC)(ﬁR[err] COCH, WnereR[Cj Is as defined in claiml

(le) (i)

5 Alkylation of a compound of formula (Ie), according to the invention wherein X is N or
CH, YisNRyCO, R2 fs hydrogen or Cy-Cg alkyl and R3 is as in claim 1, and obtained by
method A(ii), to a compound of formula (If) according to the invention wherein Y is
NR;CO, R3 is hydrogen or C1-Cg alkyl, R} is C1-Cg alkyl and X and R3 are as in claim 1
may be carried out with a suitable alkylation reagent such as Rj-L where L is- a suitable

10 leaving group e.g. a halogen such as chlorine, bromine or iodine or an alkyl- or
) arylsulfonyloxy group such as p-toluenesuifonyloxy group and R; is C1-Cg alkyl. The
reaction may be carried out in a suitable §olvent such as N ,N-dimethylformamide, aceton,
acetonitrile or tetrahydrofuran with a suitable base such as K2CO3, NaHCO3, NaOH or a

trialkylamine such as triethylamine, The reaction may be conducted at a temperature
15 between +20 °C and +120 °C.

20



10 or by using an activating reagent e.g. N, N -carbonyldiim dazol e or

N, N - di cycl ohexyl carbodiimde in a suitable solvent such as

N, N- di et hyl f or mam de or tetrahydrofuran at a tenperature between +20
C and +150 C, resulting in a conpound of the fornmula (I) according to
the invention,whhes@gsh Y is NRerr]CO Rerr] is ([err]-( errbcpkkdoosse
Rerr] is Cerr]-Cerr] alkyl or (Jerr]-Cerr] cycloal kyl and X and R3
are as in claiml1l. 15 WO ng 34883 :
PCT/ SE97/ 00469 - 47

Met hod B(i) [err] Conversion of a conpound of fornula

(XXXva), wherein Xis Nor CHand Rerr] is (Jerr]-Cerr] 5 alkyl or

Cl err] - er rinterynddigtekyl , to a conpound of formJIa (I) according to the

i nvention, wherein I S h en er al kyl,
O e L oy ki S o b SR a1
are as in claiml, nay be carried out by activation of the acid function of

a conmpound of formula ( aJ.@s an acid halide such as an acid
chloride or by using an ng reagent such as

N, N - car bonyl di i m dazol e or @ | ohexyl car bodiimde in a 10 suitable
sol vent e.g. nethyl ene chl oringe j

N, N- di et hyl f or mami de,
addition of an appropriate j or aniline

s  wherein
Z=NH; or COOH,
X=CHorN, and
R1= H, C3-Cg alkyl or C3-Cg cycloalkyl;.

10 The invention is illustrated by but not restricted to the following working examples.

Except where otherwise indicated, the necessary starting materials for all Preparations and
Examples were purchased commercially.

15 Working Exampl

Example 1
(R)-2-N,N-Dibenzylamino-8-methoxy-1,2,3,4-tetrahydronaphthalene
To a solution of (R)-8-meth6xy—2—amino-l,2,3,4—_tetra.hydronaphtha.lenc hydrochloride

20 (24 g, 0.11 mol) in acetonitrile (600 mL) were added potassium carbonate (53 g, 0.39
mol), potassium iodide (catalytic amount) and benzyl bromide (34 mL, 0.28 mol). The
reaction mixture was stirred at reflux for a period of 35 h.
After the precipitate was filtered off and the acetonitrile removed in vacuo, the residue was

partitioned between diethyl ether and water. The organic phase was separated, dried



HNR err] Rl err] and the reaction may occur between O [err]C and + 120
[err]C. WD 97/ 34883

PCT/ SE97/ 00469 - 48 -
Method (ii) [err] 5 Conversion of a conpound of fornula
(XLITa), wherej L Nor CHand Rd is a’ protecting grou to_a
conpound of fg*(?r?})(sghs?l) according to the invention, wherein Y‘p@sxg7m‘&)VR2,

'R2 is hydrogen or Clerr]-(err] alkyl, R[asgrr] i s hydrogen and X and R3 are
as inclaim1l may be carried out by activation of the acid function of
a conmpound of formula (XLIia) as an acid halide such as an acid
chloride or by using an activating reagent such as N, N - 10

car bonyl di i niNd6SOk)andrevipobbted imiecad gV chaepioductavhich ﬁaﬁ;&ﬂrﬁbbﬁa%ﬁcﬂ ent e
g. nethyl ene chl gride, chl orofor t ol uene, N, N-di net hgl f or mam de,

di oxane or t&! $UwPApEing hexans/ethylacetate, (3:1)as the pluengdYields 36 g9 L) ofthe dtls i at e

. and ) 1] . ) | ¢ and
27120 [er ] CompEpENALL 16 162661 NG (BRIEPERA (- Lo, AbESRY S s "
known by a panawn(relative intbnsity) 352 (H0i MOch as hydrolyzis in a suitable

solvent such as 15 nethylene chloride or chloroformwth a suitable acid
e.g. trifluoroacetic acid at a tenperature between + 20 [err]C and +

60 [err]1C Example2
(S)-2-N,N-Dibenzylamino-8-methoxy-1,2,3,4-tetrahydronaphthalene
The title compound was synthesized according to the procedure of Example 1 using the (S)-
form: mp 106-107 °C; [¢}21p -118° (¢ 1.0, chloroform); EIMS (70 eV) m/z (relative
10 intensity) 357 (100, M*).

Example 3
(R)-7-N,N-Dibenzylamino-5,6,7,8-tetrahydro-1-naphthol
(R)-2-N,N-Dibenzylamino-8-methoxy- 1,2,3,4—teuai1ydroqaphthalene (43 g, 0.12 mol) was
1s  dissolved in diethyl ether (800 mL) and an excess of an ethereal HCI solution was added
dropwise.The precipitate was filtered and dried in vacuo to give a white solid. This crude
product (42 g, 0.11 mol)
was dissolved in anhydrous methylene chloride (1 L) and cooled to -60 °C. To the sclution
was boron tribromide (16 mL, 0.15 mol), dissolved in anhydrous methylene chloride (100
20 ml), addéd dropwise. The reaction temperature was allowed to reach -5 °C and was kept
there overnight. |
To the ice-cooled solution was a 2 M aqueous ammonium hydroxide solution added
dropwise and the mixture was extracted, twice, with methylene chloride. The combined
organic phases were dried (Na250Q4), filtered and the solvent removed in vacuo to give a
25 crude residue. Chromatography on silica {eluent: methylene chloride) gave 34 g (93% yield)
of the title compound asa viscous clear oil: [a]21D +118° (¢ 1.5, chioroform); EIMS
(706V) miz (relative intensity) 343 (53, M¥),

30



WD 97/ 34833 PCT/ SE97/ 00469
49 Method C J[err] ' Conversi on of a conpound of
formula (XlIla), wherein Xis Nor CHand Rerr] is (Jerr]-Cerr] alkyl s
or Jerr]-Cerr] cycloal kyl, to a conmpound of forrmula (I) according to the

i nvention, wheggy NR[err]SOerr], Rerr] is hydroge S
Cerr]- C[err] al ky? or C[err]-C[err] cycloal kyl and X and R3 g«r:'g&asgfolfdss

claiml1, may be carried out by reaction g%th an appropriate activated
sulfonic acid Rerr]SJerr]L, wher e is a |leaving group such as a
hal ogen e.g. a chlorine in a suitable solvent such as met hyl ene
chloride or chloroformwith a suitable base e.g. trialkyl amne such as 10
triethylam Whe reaction may be conducted at a tenperature between
-20 [err] C and_+60 [err] C Met hod D(i)

(S)-’I-N,N-leenzylammo-s,6,7,8-tetrahydro-l-naphthol

The title compound was synthesized according to the procedure of Example 3 using the (S)-

form: [cf)21p -116° (¢ 1.0, chioroform); EIMS (70eV) m/z (relative intensity) 343 (100,

s MY,

Exampl
(R)-2-(7-N,N-Dibenzylamino-5,6,7,8-tetrahydro-1-naphthyloxy)-2-
methylpropanamide
10 (R)-2-N.N-Dibenzylamino-5,6,7,8-tetrahydro-1-naphthol (10 g, 29 mmol) was stirred in
anhydrous dioxane (150 mL) with sodium hydride (80% in oil, 0.96 g, 32 mmol) for 1 h. 2-
Bromo-2-methylpropanamide (4.8 g, 29 mmo}; described in: Coutts, L. G. C.; Sou&co&,
M.R. J. Chem. Soc. 'l."erla’n Trans. 1 1990, 767-770) was added and the reaction mixture
was heated at 100 °C for 2.5 h. After cooling, the precipitated sodium bromide was filtered
15 off, the filtrate evaporated in vacuo and the residue was partitioned between water and
methylene chloride. The organic phase was separated, dried (Na2S04), filtered and
evaporated to give a crude product which was purified on a silica gel column using
methylene chloride as the eluent. Yield: 9.6 g (76%) of the title compound as white crystals: .
" mp 125-126 °C; [0)2!p +98° (c 1.1, chloroform); EIMS (70eV) miz (relative intensity) 428
0 (13,M*). |

Example 6
(S)-2-(7-N, N-Dibenzylamino-§,6,7,8-tetrahydro-1-naphthyloxy)-2-
methylpropanamide

25 The title compound was synthesized according to the procedure of Example 5 using the (S)-
form: mp 124-125 °C; [0]21p -100° (c 0.52, chloroform); EIMS (70eV) m/z (relative
intensity) 428 (4, M+).
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Reduction of a conmpound of formula (1), according to the invention wherein
Xis Nor CH, Y is NR2CO R2 is hydrogen or (Jerr]-Cferr] alkyl,

Rlerr] is hydr n err]-Cerr] alkyl or (Jerr]-Cerr] cycl oal kyl
and X and R3 g%%‘;ﬁg“ﬂ] claim 1 (above denoted (La)) obtai ned PEFRE(0R¥8s
A(l), A(ii) or A(iii) above, to a conpound of forrmula (1) according to
the invention where Yis s NR[err]CH[erf’lﬁ] and X, Rerr], Rerr] and Rerr]
are as defined above (above denoted (I1b)) may be carried out with an
appropriate reductive agent such as lithium alum num hydride in a suitable
sol vent e. Gexafligid®y! ether or tetrahydrofuran at a tenperature between +20
[err] C and Ux t enper at ur e. 10 Method D(ii) [err]
(R)-N-(7-N,N-Dibenzylamino-5,6,7,8-tetrahydro-1-naphthyl)-2-hydroxy-2-

methylpropanamide _
To a solution of (R)-2-(7-N,N-dibenzylamino-5,6,7,8-tetrahydro-1-naphthyloxy)-2-

s methylpropanamide (9.1 g, 21 mmol) in anhydrous 1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-
pyrimidone (10 mL) and dry N, N-dimethylformamide (100 mL) was added sodium hydride
(80% in oil, 1.4 g, 47 fnmol) and the reaction was heated at 130 °C for 8 h. The solution
was poured into a mixture of ice and water and extracted three times with ethyl acetate. The
combined organic phases were dried (Na2S04) , filtered and evaporated in vacuo.

to  Chromatography on silica (eluent: chloroform/ethanol saturated with NH3; 100:0.5) gave
7.6 g (84% yield) as white crystals: mp 134-135 °C; [0121p +130° (¢ 1.1, chloroform);
EIMS (70eV) m/z (relative intesity) 428 (1, M1).

Example 8 :
15 (S)-N-(7-N,N-Dibenzylamino-S,Gﬂ,S-tetrihydro-l-naphthyl)-z-hydroxy-Z-
methylpropanamide
The title compound was synthesized according to the procedure of Example 7 using the (S)-
_ form: mp 132-134 °C; [o]21p -132° (¢ 0.53, chloroform); EIMS (70eV) mi/z (relative .
intesity) 428 (<1, M1).

Example 9

(R)-2-N,N-Dibenzylamino-8-amino-1,2,3,4-tetrahydronaphthalene

(R)-N-(7-N N-Dibenzylamino-5,6,7,8-tetrahydro-1-naphthyl)-2-hydroxy-2-

methylpropionamide (7.4 g, 17 mmol) was dissolved in a mixture of ethanol (200 mL)and a
2s  20% HCI aqueous solution (300 mL) and heated to reflux for 8 h. The ethanol was

cvaporated in vacuo and the remaining solution was washed twice with diethyl ether and

cooled on ice-bath. After alkalization with a 45% aqueous solution of sodium hydroxide the

mixture was extracted ﬁvith methylene chloride. The combined organic phases were dried

(Na2S04), filtered and cvaporatcd in vacuo. Purification ona silica gel column using



Reduction of a compound of formula (1) according to the invention wherein X
Is N or CH, Yis CONRlerr], Rerr] is hydrogen or (Jerr]-(ferr] alkyl,
Rlerr] is hydrogen, Clerr]-Cferr] alkyl or (Jerr]-Cerr] 15 cycloal kyl and
X and Rlerr] are as in claim1l, (above denoted (lc)) and obtained by

met hods - R0éd p7/54883B(1 1) above, to a conpound of formula (| pcpsEPiodiedd O -
the invention wherein Y is CHerr]NR[err], X, Rerr], Rerr] and

Rlerr] are as defined in claim1 (aboveggenoted (Id)) may be carried

out with an appropriate reductive agent such as lithium al um num hydride in
a suitable solvent e.g. diethyl ether or tetrahydrofuran at a
tenperature between +20 [err]C and reflux 20 tenperature.

WO 97/ 3488 Zhloroform as the eluent gave 3.8 g (76% yield) of the title compound as a light-brown oil:

PCT/ SE97/0(£4 24° (¢ 0.9. chloroform): E - . 24

Met hod E “??Prﬂ (c 0.9, chloroform); EIMS, (70e) /(s (Frlativs imsensity) 342 G- 2
(XIla), wherein Xis Nor CH Rerr] is (Jerr]-(Jerr] alkyl or 5
Cerr]-Cerr] cycloalkyl, Rerr] is hydrogen, or a conpound of formula
(XI'Va), wh ] s N or

5 (S)-2-N,N-Dibenzylamino-8-amino-1,2,3,4-tetrahydronaphthalene

The titte compound was synthesized according to the procedure of Example 9 using the (S)-
form: (oJ21p -127° (c 0.53, chloroform); EIMS (70eV) m/z (relative intensity) 342 (89,
MY, :

10 Examp' le 11
(R)-1-(7-N,N-Dibenzylamino-5,6,7,8-tetrahydro-1-naphthyl)-4-N-methylpiperazine-
2,6-dione ' -
1,1'-Carbonyldiimidazole (6.0 g, 37 mmol) was added to a stirred suspension of
methyliminodiacetic acid (2.7 g, 18 mmol) in anhydrous tetrahydrofuran (250 mL). The

15 reaction mixture was heated at reflux for 1.5 h. (R)-2-N,N-Dibenzylamino-8-amino-1,2,3,4-
tetrahydronaphthalene (5.7 g, 17 mmol) was then added and stirring at reflux was continued
for 17 h. An additional amount of 1,1'-carbonyldiimidazole (2.9 g, 18 mmol) was added and
heating at reflux was continued for another 17 h. The solvent was evaporated in vacuo and

" the crude product was purified on a silica gel column using chloroform/ethanol saturated

20  with NH3 (100:0.5) as the eluent. Yield: 6.6 g (87%) of the title compound as an oil:

[c)121p +90° (c 0.52, chloroform); EIMS (70eV) m/z (relative intensity) 453 (8, M¥).

Example 12
(R)-2-N,N-Dibenzylamino-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydronaphthalene
s (R)-1-(7-N.N-Dibenzylamino-5,6,7,8-tetrahydro- 1-naphthyl)-4-methylpiperazine-2,6-dione
(1.4 g, 3.1 mmol) was added to a suspension of lithium aluminium hydride (0.57 g, 15
mmol) in anhydrous diethyl ether (70 mL). The reaction mixture was heated at reflux for 7
h. The reaction was quenched by the addition of water (0.60 mL), 15% aqueous sodium
hydroxide (0.60 mL) and again water (1.8 mL). The mixture was filtered, dried (Na2S04)

3  and evaporated in vacuo. Purification on a silica gel column using chloroform/ethanol



CH, Rerr] is Rerr], where Rerr] is a protecting group, and R2 is
hydr ogen, or a conpound of - formula (XLIlTla), wherein Xis N or CH,
Rlerr] is (err]-Cerr] alkyl or (Jerr]-Cferr] cycloalkyl and Rerr] is
Cerr]-Cerr] alkyl to a conpound of fornmula (1), according to the

I nventi on, \g}%gj”p‘s£ S NR[err]CH err], X, Rerr] and R]I er rsl(sa/§1r)§9as

above, and rsYas tn claiml may be carried out with a 10 -

al kyl ation reagent such as Rerr]CH err]-L, where L is a suitable |eaving
group e.g. a hal ogen such as chl ot®i ne, brom ne or iodine or an al kyl -
or arylsul fonyl oxy group such as p- t ol uene sul fonyl oxy group. The
reaction nmay be carried out in a suitable solvent such as

N, N-di met hyahdratedith0¥H3 @002) Bthe elu8hOfave 1.10/g79% ;tiaa{ kel fidé Edrapbunill bda @
sui tabl e base such as Kberr]cq;err .. NaHCO err], NaCH or a

trial kyl anviseous odHodRID +332 (a0 SechloreformyEIMS: (70 3N mip(relabve Biensigndds (Bd at a
terrperaturﬁ.,lyetween +20 [err]C and + 120 [err]C. In the case when Rerr].is
Rerr] ,the * al kylation is followed by renoval of the protecting group
Rlerr] by hydrolyzis in a suitable sol vent such as nethyl ene
chloride or chloroformw th a suitable acid such as trifluoroacetic

acid at5 a Exampled8ure between +20 C and +60 C. WO 97/ 34883

I\P/g{}ggg;/ O%QQN,N-Dibenzylamino-s-(4-methylpiperaziqql-yl)-l,z,sﬁ-tetranydronaphthalene52

RI (8)-2-N.N-Dibenzylamino-8-amino- 1,2,3,4-tetrahydronaphthalene (3.0 g, 8.8 mmol),

potassivm iodide (73 mg, 0.4 mmol) and N-methylbis(2-chloroethyl)amine hydrochloride
(3.4 g, 17.6 mmol) were mixed with acetonitrile (100 mL) and water (17 mL) under

10 nitrogen atmosphere. The mixture was refluxed for 7h; The temperature of the reaction
mixture was allowed to reach room temperanﬂe before 2 M sodium hydroxide (20 mL) was
added. The solvent was removed in vacuo until ca 70 mL remained. The residue was
extracted with ethyl acetate twice. The organic liyers were combined and dried (Na2504).
Removal of solvent in vacuo gave a crude product which was purified on a silica gel column

15 dsing methylene chloride/ethanol/concentrated ammonium hydroxide (90:9.5:0.5) as the
eluent. Yield: 2 g (53%) of the title compound as an oil: [a]le -60° (c 1, MeOH); EIMS
(70eV) m/z (relative intensity) 425 (0.2, M*).

Example 14

20 (R)-2-Amino-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydronaphthalene
To a solution of (R)-2-N,N-dibenzylamino-8-(4-methylpiperazin-1-yl)-1,2,3,4-
tetrahydronaphthalene (4.0 g, 9.4 mmol) in methanol (250 mL) were added ammonium
formate (14 g, 56 mmol) and palladium (10%) on activated carbon (1.4 g). The mixture was
refluxed for 3 h and the palladium was then filtered off. The solvent was evaporated in -

25 vacuo and the residue was partitioned between methylene chioride and a 2 M ammonium
hydroxide solution. The organic phase was separated, dried (Na2504), filtered and
evaporated in vacuo to give a crude product which was purified on a silica gel column using
chloroform/methanol/concentrated ammonium hydroxide (90:9:0.5) as the eluent. Yield: 1.9

g (83%) as an oil: [o 21p -2.7° (¢ 1.0,chloroform); EIMS (70 eV) m/z (relative intensity)
1 245(5,M*). -



5 Al kylation of a conpound of fornula (le), according to the invention
wherein X is N or CH Yis NRerr]CO Rerr] is hydrogen or
Cerr]-Cerr] alkyl and Rerr] is as in claim1, and obtai ned by
met hod A(ii), to a conmpound of fornmula (If) according to the |nvent|on

wherein Y is NEYCO, R2 is hydrogen or (Jerr]-Clerr] alk
Cerr]-Cerr] a?ky’? and X and R err] are as inclaiml i’é'r/SIng carrled

out with a suitable al kylation reagent sgpch as R err]-L where L is a
suitable 10 |I|eaving group e.g. a hal ogéen such as chlorine, bromne or
I odine or an al kyl- or aryl sul fonyl oxy group such as

p-tol uenesul fonyl oxy group and Rlerr] is (JQerr]-Cerr] alkyl. The
reacti on najlrtomatiee methdd:out in a suitable sol vent such as

N, N- di net hyl f o 1 de, ‘aceto acetonjtrile or tetrahydrofur with a

suitabl e bagb é‘%@‘ %WT&X%‘F‘F? Ip ie'?’{]lz%g‘éﬂag dr ‘%ﬂ ene (b g,

trial kyl am nQ 56 was dissdreddin Fﬁﬂ?aﬂé‘ceuc? had Emfiﬁt i (0% YhGhavdl 2

tenperature 15 between +20 [err]C and 20 20

WO 97/ 34883carbon (100 mg) was added and the mixture was hydrogenated at 50-55 °C. The catalyst

PCT/ SE9 7/ 0033 gfiltered off and the solvent was evaporated in vacuo.. The residue was dxssolveda m
water (20 mL) and cooled on ice-bath. After alkalization with a 2 M agqueous sodium
hydroxide solution the mixture was extracted, twice, with methylene chloride. The phases
were separated and the organic phase was dried (Na2S04), filtered and evaporated in
vacuo. The crude product was purified on a silica gel column using

10 chloroform/methanol/concentrated ammonium hydroxide (90:9:0.5) as the cluent to give

330 mg (57% yield) of the title compound.

ExamplelS ,
(S)-2-Amino-8-(4-methylpipérazin-l-yl)-l,2,3,4—t¢trahydronaphthalene

15 (5)-2-N,N-Dibenzylamino-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydronaphthalene (0.8 g,
1.9 mmol), palladium on activated carbon (10%, 400 mg), ammonium formate (1.8 g, 28
mmol), methanol (25 mL) and water (10 mL) were mixed under nitrogen atmosphere. The
mixture was refluxed for 2h. The catalyst was filtered off and ethyl acetate and sodium

" hydroxide (2 M) were added. The layers were separated and the aqueous phase was

20 extracted three times with ethyl acetate. The organic layers were combined and dried
(Na2S04). The solvent was removed in vacuo to give 0.35 g of the title compound as an oil
(75% yield): [a]21D -22° (c 1, MeOH); EIMS (70eV) m/z (relative intensity) 245 (5, M*).

Example 16

25 (R)-2-N,N-Dibenzylamino-8-(piperazin-1-y1)-1,2,3,4-tetrahydronaphthalene
(R)-2-N,N-Dibenzylamino-8-amino-1,2,3,4-tetrahydronaphthalene (9.8 g, 39 mmol) and bis-
(2-chloroethyl)amine hydrochloride (5.5 g, 32 mmol) was dissolved in n-butanol (80 mL).
The reaction mixture was stirred at 100 °C and after 65 h the mixture was filtered and the
solvent evaporated in vacuo. Purification on a silica gel column using

30 chloroform/methanol/ concentrated ammonium hydroxide (95 :5:0.5) as the eluent gave 6.0



| nt er nedi at es The present invention also refers to new internedi ates,

nanmely internedi ates of fornula 5 wherein Z = NHerr] or
COH, . X= CH or N, and Rlerr]=H derr]-Cferr] alkyl or
Clerr]-Cferr] cycloal kyl;. 10 The invention is illustrated by but not
restricted t | ow ng wor ki ng exanpl es. Except rw se
I ndi cat ed, 8’%6272“% sary starting materi aI s for all Preparat E”?]bh%
Exanpl es were purchased conmercial ly. Wor ki ng Exanpl es Exanpl e
1 (R -2-N, N-Di benzyl am no- 8- net hox 1 2, 3, 4-t et r ahydr onapht hal ene

To a solution of (R)-8-nethoxy-2-am no-1, 2, 3, 4-tetrahydronapht hal ene
hydrochl ori de 20 ( 24 g, 0.11 nol) in acetonltrlle (600 nL) were added

pot assi um g;a(gb%f}aéle) dfake Gle &rﬁﬁmnd asa msbaus qilo[cﬂ?ybpu-ﬂn? @di.8lehlogatomh)y t i C
anount) an enzyl brom de (34 ). The reaction m xture was
stirred at FIMS CVWZAT%VFWQ#‘Ykﬁth Visk After the precipitate was

filtered off -and the acetonitrile renoved in vacuo, the residue was
partitioned between diethyl ether and water. The organi c phase was

separ at ed, Eiansisle 17
s (R)-2-Amino-8-(piperazin-1-y1)-1,2,3,4-tetrahydronaphthalene .

To a solution of (R)—2—N.N—dibénzylmnino-8-(piperazin-l-yl)—l,2.3,4—-uetrahydronaphtha1ene
(5.5 g, 13 mmol) in methanol (400 mL) were added ammonium formate (20 g, 0.32 mol)
and palladium (10%) on activated carbon (1.9 g). The mixture was refluxed for 1 h and the
palladium was then filtered off. The solvent was evaporated in vacuo and the residuc was

10 partitioned between methylene chloride and 2 2 M ammonium hydroxide solution. The
organic phase was separated, dried (Na2S04), filtered and evaporated in vacuo to give a
crude product which was purified on 2 silica gel column using
chloroform/ethanol/concentrated ammonium hydroxide (30:20:2.5) as the eluent. Yipld: 24
g (76%) of the title compound as an oil: [x]21D +9.9° (c 1.0, chloroform); EIMS (70 V)

1s  m/z (relative intensity) 231 (24, M™).

 Examgple 18
tert-Butyl (R)-4-(7-Amino-5,6,7,8-tetrahydro-1-naphthyl)piperazine-1-carboxylate
- To an ice-cooled solution of (R)-Z-amino-S-(pipcrazin—l-yl)—1,2.3,4-tetrahydronaphﬂ1a1cnc
20 (1.5 g, 6.5 mmol) and triethylamine (1.0 mL, 7.5 mmol) in methylene chloride (400 mL)
was di-tert-butyl dicarbonate (1.5 mL, 6.5 mmol) in methylene chloride (50 mL) added
dropwise. After the addition the reaction was allowed to stir at ambient temperature for 1 h
and was then washed with a dilute aqueous sodium hydrogen carbonate solution. The
methylene chloride phase was dried (Na2SO4), filtered and evaporated in vacuo and the
235 crude product was purified on a silica gel column using chloroform/methanol/concentrated
ammonium hydroxide (95:5:0.5) as the eluent to afford 1.0 g (45% yield) of the title
compound as a colorless viscous oil: [c)21p +34° (¢ 1.0, chloroform); EIMS (70 eV) m/z
(relative intensity) 331 (100, M™).
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(Na2SO4) and evaporated in vacuo to give a crude product which was purified
on a silica gel colum using hexane/ethyl acetate, (3:1) as the eluent

Yield: 36 g (S3&dysusss he title conpound as a white solid; 7/00469
105-107[err] 'C, |err] +124 (c 1.0, chloroform; EIM (70 P e@%’?r}z

(relative intensity) 357 (100, M+). 1 Exanpl e 2

(S)-2-N, N-Di benzyl am no- 8- net hoxy-1, 2, 3, ﬁ t et rahydr onapht hal ene The
title conpound was synt hesi zed according to the procedure of Exanple 1
using the (S)- form np 106-107 [err]C, [err] -118 (c 1.0,

chl orof orm Exain® 190 eV) mz (relative 10 intensity) 357 (100, M+).

Exanpl e 3 - 7- Dib i 7 8- h -1 - napht hol
(R? . ﬁ N- Di(B?e'N(z@r%M%%‘%%ﬁéﬁjﬁgl%?%?‘k?él;ﬂgﬁt}%%f%a&gﬁée( 23 g, 0.12
mol ) was 15 Toin3&dbobté sioﬁnigia 8 g»lz-ﬁﬁmrs-(ﬁﬁ{-mh ibeBRfl- BA)-190£4s of an

et hereal HCO solution was a dropwi s€. The precipitate was filtered
and dri ed i retcehgdronapbthglene(180whg, 041 surhol)janditipthylaminke(110 pL, §82 duadl) in42 g,

cooi ed 1 - SR clonae STHL L Gas A A28 IR 1 St it etibisey
0.15 nol), ¢hRsiak VROL)) AF@hihe a8diSoNie dcEAEwasUIWed S0 fehOR rodh ranpgded

dropwi se. The reaction tenperature was allowed to reach -5 [err][C and was
kept t 1and thep weashadgyith water. Therphasescwere separatide thesombiried iorganic phages vere

aqueous a ni i.de sol.ution. add .dropwise and the m xture was
extract ed%‘%‘@ %q“ﬁ»)%hn%ﬁﬁ’yﬁ“gﬁ‘é‘%ﬁ‘%ﬂ'{‘?@%‘ﬂg’%&f&mﬁ&fﬁuﬂw i ¢ phases
were dried ENARSI$red sifida gel édlirfii eén@dilorofoemmthabl/conteitved animordeHO t 0 gi ve
a 25 crude residue. Chromatography on silica (eluent: methylene chloride)
gave 34 Y ( 93droxide|(95:4:0.5) as the cluppt. %w@é“émﬁ Yofthe fitlg rompapnd s ampiloi |
err] +1 18 -{ : A . |V
i[ nt eLsi ty) [Qg} 1 o?\(/@fn ﬁ@l Q%tgﬂéganc 9%2 mg (44%()7188)\/31’ \W‘Jﬁ ér{'sﬂlgtrﬂp f52-
] 154 °C; [a]zln +66° (¢ 0.13, chloroform); EIMS (70eV) m/z (relative intensity) 287 (9,

M),

15 Example 20
(R)-N-[8-(Piperazin-1-yl1)-1,2,3,4-tetrahydro-2-naphthyllacetamide
To an ice-cooled solution of rers-butyl (R)-4-(7-amino-5,6,7,3-tetrahydro-1-
naphthyl)piperazine-1-carboxylate (120 mg, 0.36 mmol) and triethylamine (100 pL, 0.72
mmol) in methylene chloride (30 mL) acetyl chloride (26 pL, 0.36 mmol) in methylene

20  chloride (5 mL) was added dropwise. After the addition the reaction was allowed to stir at
ambient temperature for 20 min and was then washed with water. The methylene chioride
phase was dried (Na2S04), filtered and evaporated in vacuo and the crude product was
purified on a silica gel column using chloroform/methanol/concentrated ammonium
hydrqxide (95:5:0.5) as the eluent to afford 130 mg (92% yield) of a viscous oil: EIMS (70

25 eV) m/z (relative intensity) 373 (40, M“’)_. This oil was dissolved in methylene chloride (25
mL), without further characterization and trifluoroacetic acid (1.0 mL) was added. The
reaction was stirred for 7 h at ambient temperature, water was added and the mixture was
cooled on an ice-bath. After alka.lizaﬁon with 2 M aqueous sodium hydroxide solution the
mixture was extracted, twice, with methylene chloride. The combined organic phases were

30  dred (NazSO4),_ﬁ_ltered and evaporated in vacuo. Purification on a silica gel column using
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Exanpl e 4 (S)-7-N, N-Di benzyl am no-5, 6, 7, 8-t et rahydr o- 1- napht hol

The title conmpound was synt hesi zed according to the procedure of Exanple 3
using the (S)wgoyaeggform [err] .-116 (c 1.0, chloroform; E m z
(relative int ens9’|’ty) 343 (100, 5 M#). Exanple 5 9@;&5@9}3&9

(R -2-(7-N, N-Di benzyl am no-5,6, 7, 8-tet rgll"lydro- 1- napht hyl oxy) - 2-

met hyl propanam de 10

(R -2-N, N-Di benzyl am no-5, 6, 7, 8-t etrahydro-1-naphthol (10 g, 29 nmmol) was
stirred in anhydr ous di oxane (150 nL) with sodium hydride (80%in oil,

0.96 g, 32cnmdfbmi/ﬁkmandn/coacemawd arBfmﬁnm?lxyMM @Eﬁm&ﬁﬂﬂﬁm{eﬂt #ave 6029
mol ; descrlbed in: Coutts Sout hcot t J. Chem Soc.

Perki n Tr afg 61%30dd ﬂ'PB‘?"’?’PGEYl&&*&EE@H‘°&@7@W¥UQ&I°E@WYMWW'I' was

heat ed at 2 Y di um
brom de méﬁ?o*%t&ieéjtﬁgﬁd%o?nﬂ%uﬁﬁ% | t rgt e Ie‘[\%; lﬁlg?ﬁéglﬁr?a\/%h?é}ggang t he
resi due waEDMSrT0¢V e drehaiveuintensie)t238 (H00IM+).  net hyl ene chl ori de. The
organi ¢ phase was separated, dried (Na[err]SOerr]), filtered and
evaporafed to give a crude product which was purified on a silica gel
col um usi thyl ene chloride as the eluent. Yield: 9.6 g (76% of
the title Ms white crystals: np 125-126 [err]C, [err] +98 (c
é;( 1, ?:hl gr CRBNHB- (4K ki piptdaiin-1ayl)-1 2. 34-tetrahydro-2aaphthylladet8mide (13, M) . '
anmpl e . . . .
(S)-2-(7- NﬁoafamP&ﬁﬁ%l%@evm@-wp-h%@é—%@%mﬂmye@m (100
met hyl prop SnrAel), pbbisitinichfboRAEPEHA W\@ﬁmm to the .
procedure gskaglxag gum{rl\lg the (9S)- E Dw&ﬁgtg%ﬂlfgS Ierr{l‘%g [err]
-100 (c100. 9240 mmbmam(zuanmesrm ethb'lzbr(amaiea(ﬁﬁnb 0.74 mmoltagdded 4ng)thel 28
(4, M).

rcacggn mixture was vigorously stirred over night. The reaction was filtered and the solvent
was cvaporated in vacuo. The residue was purified on a silica gel column using
chloroform/methanol/concentrated ammonium hydroxide (95:5:0.5) as the eluent. This gave
87 mg (78% yield) of the title compound as an oil which was crystallized from ethyl

15 acetate/hexane. Yield: 55 mg (50%) as white crystals: mp 142-143 °C; [a]21D +27° (¢
0.50, chloroform); EIMS (70 eV) m/z (relative intensity) 301 (100, M*).

. Example 22

(R)-Z-N,N-Dibenzylannino-s-(4?propylpiperazin-l-yl)-l,2,3,4-telrahydronaphthalene

20 To a mixture of (R)-2-N,N-dibenzylamino-8-(piperazin-1-yl)-1,2,3 4-tetrahydronaphthalene
(200 mg, 0.49 mmol) and potassium carbonate (100 mg, 0.74 mmol) in acetone (15 mL)
wis added propyl iodide (72 pL, 0.74 mmol) and the reaction mixture was vigorously
stirred overnight at 50 °C. The reaction was filtered and the solvent was evaporated in
vacuo. The residue was purified on a silica gel column using chloroform/ethanol saturated

25 | with NH3 (100:1) as the eluent. This gave 180 mg (81% yield) of the title compound as an
oil: EIMS (70 eV) m/z (relative intensity) 453 (5, M+).
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Exanmple 7

(R -N-(7-N, N-Di benzyl am no-5, 6, 7, 8-t et rahydr o- 1- napht hyl ) - 2- hydr oxy- 2-
met hyl pr opanamygdsys, To a sol ution of

(R -2-(7-N, Ndi benlzsgﬁsgm no-5, 6, 7, 8-t et rahydr o- 1- napht hyl oxy) - i_agnsmmw
met hyl propananide (9.1 g, 21 nmmol) in anhégjr'ous

|, 3-di met hyl -3, 4,5, 6-tetrahydro-2(1H) - pyrim done (10 nL) and dry

N, N- di met hyl f ormam de (100 nmlL) was added sodi um hydri de (80%in oil,
1.4 g, 47 mol) and the reaction was heated at 130 [err]C for 8 h. The
sol ution Examplp@@red into a m xture of ice and water and extracted three

times with efhyl  agetate. The . conbin or gani.c phases were dried
(rafer 115 ﬁ%ﬁwﬁ;&?eg@ B LR R RN A ography on
silica (elu : ; _BINEN BB vISREY- et : 0. ave
7.6 g (84%yi e?é‘? aésHV\h(iR%eAgrystalg: np %Sﬁ&fggp% %e?fr?l})hz:]?»%p-(c 1. 1?

chl or of or nj ; tetrahydronppighaleng< 180 mg 0.4 munel) inmethanod £iS5tml).) was added aivinjonium
Exanple 8 1

(S~ N (7-N, NEBPHE L0 £ HBmeand pallsdieep S10%) op acsivatsl evpon (60 mg) P i

met hyl pr opangiyréfiuxed for Wénd thé hﬂla@mmwdmﬂmm&nmm Mné‘ﬁﬁﬁf\/ﬁb&ﬁfﬁﬁt the
procedure of Exanple 7 using the (S)- form 2&132-134 C J[err

-132[ err] (cvagusand theresidye waspartiviones betwreny methylenechloridé aml a 2 M ammonismt y)
428 (<1, M)

. . le 9. _ .
(R)- 2. N, N D Ik i oFHR cganic phase,was peppiaied, dicd (g5 R Bfered and
(R) - N-(7- N, Nvapdraed ya earud & fivé thé, titeicoinpaiodiisim bil YRi: 85 g 28565 LI (70-
met hyl pr opi onam de g} 4 g, 17 mmol) was dissolved in a mXxture of ethanol
(200 nl) 1eand\A g (elagve intonsifg 243 (B MB)-ut i on (300 nL) and heated to refl ux
for 8 h. The et hanol was evaporated in vacuo and the remaining
sol ution was washed twice with diethyl ether and cool ed on ice-bath.
After al.kal iBxgmple2dith a 45% aqueous sol ution of sodi um hydroxide the

m xt ure was t ed with nethyl ene chloride. The conbi ned organi c phases
were dried @)-N '%&FWQT@?H‘)‘}'ﬂ)TlI’%’é’f‘e‘ﬁ"ﬁm@v%w'&!‘E@quWaeuo.

Purificati onrsh Re-2bbled soidhiin dt R} I TAmind-B94-propylpiperazin-1-yl)-1,2,3,4-

15 tetrahydronaphthalene (85 mg, 0.31 mmol) and triethylamine (38 uL, 0.37 mmol) in
methylene chloride (15 mL) was added acetyl chloride (23 pL, 0.31 mmol) in methylene
chloride (5 mL) dropwise. After the addition the reaction was allowed to stir at ambient
temperature for 15 min and was then washed with water. The methylene chloride phase was .
dried (Na2504), filtered and evaporated in vacuo . The residue was purified on 5 silica gel

20 column using chloroform/ethanol saturated with (NH3) (100:3) as the eluent. This gave 91
mg (93% yield) of the title compound as an oil which was crystallized from ethyl
acetatc/hexane. Yield: 61 mg (62%) as white crystals: mp 139-140 °C; [o]21p +26° {c
0.50, chloroform); EIMS (70 eV) m/z (relative intensity) 315 (78, M+),

25 Example 25
(R)-2-N,N-Dibenzylamino-8-(4-butylpiperazin-1-yl)-1,2,3 4-tetrahydronaphthalene
To a mixture of (R)-2-N,N-dibenzylamino-8-(piperazin-1-yl)-1,2,3,4-tetrahydronaphthalene
(300 mg, 0.73 mmol), potassium carbonate (150 mg, 1.1 mmol) and potassium iodide
(catalytic amount) in N.N-dimethylformamide (25 mL) was added butyl bromide (130 mg,

30 0.95 mmol) and the reaction mixture was vigorously stirred overnight at 60 °C. The
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chl oroform as the eluent gave 3.8 g (76%vyield) of the title conpound as a
| i ght - brown oil: [err] +124 (c 0.9, chloroform; EIM (70eV) niz

(relative int ' 342 (92, Mt). Example 10 s
(S)-2-N,NDi b‘gﬁéwé}ﬁ? no- 8- am no- 1, 2, 3, 4-t et rahydr onapht hal engcr/snsn e9 tide

conmpound was synt hesi zed according to tgg procedure of Exanple 9 using the
(S)- form [err] -127 (c 0.53, chloroform; EIMS (70eV) mz (relative
intensity) 342 (89, Vi) . 10 Exanple 11

(R -1-(7-N, N-Di benzyl am no-5, 6, 7, 8t et rahydr o- 1- napht hyl ) - 4- N- net hyl pi per azi
ne. 2 réactibrowas filtered dndlthe scivenowys evapotattdzn vecuob The gsidde wasphrfiedas added
to a stirred_suspensi on of _mef hyl im nodi acet i

{ aci 2.7 18 _mol
i n anhydr oasilica geloslnmnnsingchlor Rihpnol spfurated with WH3; G:Qg?éﬂﬁrpgeiq%%at )ed

at reflux f g%ﬁr @-— ' alal h 20
t et rahydroﬁgf)%t a gﬁse ( @)gﬁg&%igdﬁmﬁﬂﬁﬁ%@lﬁ%ﬁgﬁn ng at
refl ux was chlordformeBEIMS (70 ¢\ Orm/z Trelativé\intendity)x 463 (& MAhount  of

1,1 -carbonyl diimdazole (2.9 g, 18 mol) was added and heati ng at
reflux was continued for another 17 h. The sol vent was evaporated in vacuo

and Wproduct was purified on a silica gel colum using

chl or of or saturated 20 with NH3 (100:0.5) as the eluent. Yield:
6.6 g (87%(Rp2-Arhino:8-(4-butylpiperazit-kyl)d:2, 3 tetrahydropaphthalege (c 0. 52,
o1 O 0f "o aoloh 67 (RY 2 - alveflybleak. o ' eiiiboraain 13 F2.9)

( IR) - 2- y;sl\l- ?F?@wwms(imﬂ@mlmmmmno ml) etk diidé®irmoidonapht h
al ene -

1- ( 7- N, 1 Diformats (005 8:3.85mmob apd palladisms (10%) pragtivatad garbon (9Q me) Thegaikess ne- 2,

6- di one 4 . 2 i Al -

a1 uri i um PR otz S pifiSnA R b O rter i SEOBR B}l i Shdtika
nL). The r aggid d the rekidiewiBRrisuntd betaeen méthylené chloride and a 2M ahimoniwact i on
was quenched by the addition of water (0.60 nL), J(ﬁ;/o eQus sodj um
hydr oxi de (hyrdesrideispiusinp; The grganicphase was sgparptpd, ﬁe&fﬁ%‘f tered,

dried (Naf eea,g#égeg;-,r Jacug»%?@@ Q}fﬂﬁ%hﬁbﬁsh 45hn\GIC YSeld:00 th ER%) (12D 2
silica gel colum using chforoformethanol - . :
15 4.6° (c 1.3, chloroform); EIMS (70 eV) m/z (relative intensity) 287 (10, M),

Example 27
(R)-N-[8-(4-Butylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]acetamide
. To an ice-cooled solution of (R)-2-amino-8-(4-butylpiperazin-1-yl)-1,2,3,4-

20 tetrahydronaphthalene (100 mg,.0.35 mmol) and triethylamine (53 pL, 0.53 mmol) in
methylene chloride (25 mL) was added dropwise acetyl chloride (25 pL, 0.35 mmol) in
methylene chloride (10 mL). After the addition the reaction was allowed to stir at ambient
temperature for 15 min and was then washed with water. The methylene chloride phase was
dried (Na2S04), filtered and e\}aporatcd in vacuo . The residue was purified on a silica gel

25 column using chloroform/cthanol saturated with NH3 (100:3) as the eluent. This gave, after
crystalizatioﬁ from diethyl ether, 100 mg (89% yield) of the title compound as white
crystals: mp 118-120 °C; [a]zlo 4+25°(c 0.54, chioroform); EIMS (70 eV) m/z (relative
intensity) 329 (41, M™).
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saturated with NH err] (100:2) as the eluent gave 1.0 g (79%yield) of the
title conpound as a viscous oil: [err] +53[err] (c 0.5, chloroform;
EIMS (70 eV) mwopdrasdtive intensity) 425 (2, Vi) . 5 Emﬁh?,ﬁsg
(S)-2-N, N-D benzyl am no- 8- (4- net hyl pi perazin-1-yl)-1, 2, 3, 4-tetrahydronapht h
al ene (S)-2-N, N-Di benzyl am no-8-am ng- 1, 2, 3, 4-tetrahydronapht hal ene
(3.0 g, 8.8 mmol), pot assi um i odi der¥73 ng, 0.4 mmol) and

N- net hyl bi s(2-chl oroet hyl ) am ne hydrochl ori de (3.4 g, 17.6 mmol ) were
m xed wth acetonitrile (100 nL) and water (17 nL) under 10 nitrogen

at nosphere.- Mure was refluxed for 7h. The tenperature of the
reaction . was _al | ov&g‘_to reach roomterrperature before 2

sodi um hydr o@b@'& 5‘”\’@%‘“ PERYpIPerazin-d oyl blﬂﬁ%’%ﬁ&ﬂmﬂhﬁhﬁleﬂacuo
Ut L, S22 0 T B EUR) TNV S (pipernaBt DL S Aol bR hESS 21 ©

twice. The organic |ayers were cornbi ned noval of
solvent in V&Omgaamonmﬁwm@mnatmhnwass jauriolYfand gomassivin pdideca gel

colum 15 Ien h).or | de/ et hapol./ cqQncent r at ed anmoni um hydr oxi de’
(9ou9 5: 0% 5)6"’ ‘)‘“2‘{1&@4‘{!“&“?1? &éévgé%”aﬂd%?emv!m@{dg &dxias

ZISSOI( |0 2[ eR/Li 5 n@‘ﬂolﬁ End]the Pﬁ% mﬁhﬁ‘@was vngo&@ﬁ?yﬁrréﬂ dvetdigtle &l 50/ THE RASkdYY)

(R) - 2- Ani no- ﬁa.s(ﬂhqmi anﬂlltm weazwas q_vay¢r)1te4 }rzy@udr'l'l'are&idllgedvasmpﬁtdmi ﬂilﬁca

et %ﬁ%‘#éhiﬁﬂ?@é&fﬂ? aivg higFop Ul latiaddy Wi Y 0B 13 S8 elhegic Pt oo

amoni um ogmﬁﬁeeambaunawamahlgajﬂlmﬁ&% 190 cisrofof@);: ed
car bon (1.49&2}@ he mxture was | uxed for 3 th\e paladlumwas
then fil ter ﬁoq\ﬁe'nfgéqe\aemmwaatsé\%&b@ MBd in 25 vacuo and the residue

was partitioned between nethylene chloride and ‘a 2 M amoni um
hydr oxi de sol ution. The organi c phase was separated, dried (Na2SO4),
filtered. andmmplg aporat ed in vacuo to give a crude product which was

purified on el colunmn usin chl orof orm
/ met hanol '/ co }é?l't‘“r'ﬁ MH‘B&PFWHP&WDGEZ@ dotetrahydyongphthalene| yent . Vi el d:
S ool OB O S (Epdplhi L1 45 1 (70 €V
15 tetrahydronaphthalene (450 mg, 0.94 mmol} in methanol (20 mL) were added ammonium
formate (1.4 g, 5.6 mmol) and palladium (10%) on activated carbon (0.14 g). The mixture
was refluxed for 2 h and the palladium was then filtered off. The solvent was evaporated in
vacuo and the residue was partitioned between methylene chloride and a2 M ammonium
hydroxide solution. The organic phase was separated, dried (Na2S04), filtered and
20  evaporated in vacuo to give the title compound as an oil. Yield: 180 mg (64%): [0]21p -

- 3.7° (¢ 0.57, chloroform); EIMS (70 €V) m/z (relative intensity) 301 (47, M+).

Example 30
(R)-N-[8-(4-Pentylpiperazin-l-yl)-l,2,3,4-tetrahydro-z-naphthyl]acetanﬁde To an ice-
25 cooled solution of (R)-2-amino-8-(4-pentylpiperazin-1-yl)- 1,2,3,4-tetrahydronaphthalene
(170 mg, 0.57 mmol) and triethylamine (86 L, 0.86 mmol) in methylene chloride (30 mL)
was added dropwise acetyl chloride (41 _uL, 0.57 mmol) in methylene chloride (10 mL).
~ After the addition the reaction was allowed to stir at ambient temperature for 15 min and
was then washed with watcr The methylene chloride phase was dried (N22S04), filtered
30 and evaporated in vacuo. The residue crystalhzed from diethyl ether/hexane. This gave 120
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Al ternative nethod:

(R -2-N, N-Di benzyl am no- 8- (4-net hyl pi perazin-1-yl)-1, 2, 3, 4-tetrahydronaphth
alene (1.0 9ywqo7 4 mmol ) was dissolved in glacial acetic g&hdhotdidesrl)
and pal | adi um??L()BO on activated carbon (100 ng) was added and the

m xture was hydrogenated at 50-55 [err]é‘S The catalyst 5 was filtered off
and the sol vent was evaporated in vacuo.. The residue was dissolved in
water (20 nmL) and cooled on ice-bath. After alkalization with a 2 M aqueous
sodi um hydr oxi de sol ution the m xture was extracted, twice, with

net hyl ene :ﬁ%@% ¢1d) b thenifie e6mpound aswelti® ceysps: aipeH 9a120 Oy )@ ad5%c phase
was dried (Na2SO4), filtered and evaporated in vacuo. The crude
product we@9pehloreferm) EIMSLYQ ¥ ymizfrelatyeintsnsiyy 343 €49, M™). |

chl or of or m net hanol / concentrat ed anmoni um hydr oxi de (90:9:0.5) as die

el uent to give 330 nmg (57%vyield) of the title conpound.

Exanpl € 15Example 31

S) - 2- Ani no- 8- ( 4- net hyl pi in-1-vl)-1,2,3 4-tef ht hal 15
(S)-2- N N e Dierotasinor Srateripipsmiin o ety RGN onoon 1
I 0. . ' 'b&ﬂrlhﬁfﬂ ' dfola%h ,
Zm?rgﬁi l(Jm ?S‘?%a”f"é“‘{"l‘.ka(&é,ﬁl%)d‘ mmol ), x%t %é\%ﬁ%%gsﬁbgﬁd wat eraﬂ(agongm)_) '
wer e m xed(4406sg, 111i thmoDepotassinosqatienate (32{bmg, 1.8 mmiol) andpotassiumdédideced f or 2h.

Th tal yst filt f t hyl t di . A id
(20 war Lcamian smptis e ety ol PATHE oo fitet Homte VER 00°
extracted ﬁ.@r&ﬁ?f&am&e%&ﬂt%e%tv@oﬁousm @@éthizht RY66°E. Ty reactioDi ned

and dried [err]SO err]). The solvent was renoved in vacuo _to give
0.35 giof waefilered endtbrpolvent was cyaposited in vacuq. Toogepidup wps pyrifiedion asdlicg ¢ 1
ggr_rl)pl e Ell 'E\S’Egg% u%m m“Jchx&JmeHo%He%%nél’}%&“a%éN&n gﬁ-{ﬁ ((150 lMs[tﬁ'J {thérm. This gave

(R) - 2- NN- Dighp g 9951y i) ¢He titR coipBurid 38 ah-oll: fo31B3~#30¢ (ahgdhieafpin)hal ene
(R-2-N,ND benzgl am no- 8-am no-1, 2, 3 4-tg_t r ahydr onapht hal ene (9.8 g, 39
mol ) and EMS (70 eV) prz Elatiye )é?ﬁ@e%?drochl oride (5.5 g, 32 mol) was
di ssol ved in n-butanol (80 nli). The reaction mxture was stirred at
100 [err]C and after 65 h the mxture was filtered and the sol vent

evapor a,r;eﬂ{@m. Purification on a silica gel colum using 30

chl or of or m et hanol /_concentr at ed larmor’li’_ym htydﬂo i de l‘%sl 5:0.5) as the

el uent gav &RB2Amino-8-(4-hexylpiperazin-1-y1)-1,2,3,4-tetrahydronaphthalene
To a solution of (R)-2-N N-dibenzylamino-8-(4-hexylpiperazin-1-yl)-1,2,3,4-
tetrahydronaphthalene (300 mg, 0.60 mmol) in methanol (30 mL) were added ammonium
formate (0.90 g, 3.6 mmol) and palladium (10%) on activated carbon (90 mg). The mixture

20  was refluxed for 2 h and the palladium was then filtered off. The solvent was evaporated in

vacuo and the residue was partitioned between methylene chloride and a 2 M ammonium
hydroxide solution. The organic phase was separated, dried (N22504), filtered and
evaporated in vacuo to give the title compound as an oil. Yield: 130 mg (68%): ()21 -
2.3° (¢ 1.0, chloroform); EIMS (70 eV) m/z (relative intensity) 315 (91, MH).
25 '
Example 33
(R)-N-[8-(4-Hexylpiperazin-1-y1)-1,2,3,4-tetrahydro-2-naphthylJacetamide
To an ice-cooled solution of (R)-i—amino-S-(4~hcxylpiperazin— 1-yD-1,2,3.4-
tetrahydronaphthalene (97 mg, 0.31 mmol) and triethylamine (51 pL, 0.37 mmol) in
30  methylene chloride (15 mL) was added dropwise acetyl chloride (23 uL, 0.32 mmol) in
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(51%yield) of the title conpound as a viscous oil: [err] +72[err] (c 1.0,
chl oroform; EIMS (70eV) nmlz (relative intensity) 411 (2, M- ).

Exanple 17 s . (4idg732881 nO- 8- (pi perazinl-yl)-1,2 , 3, 4-tetrahydrgnanht hakene
To a sol ution of _

(R) - 2-N, N-di benzyl am no- 8- ( pi perazin-1- yH -1, 2, 3, 4-t etrahydr onapht hal ene
(5.5 g, 13 mmol) in nethanol (400 nm.) were added amonium formate (20 g,
0.32 nol) and pall adium (10% on activated carbon (1.9 g). The m xture
was refluxed for 1 h-and the = palladiumwas then filtered off. The

sol vent wasmethyjeoe chleridé €3 mic)c Afterthe addition theireactionvevas Aifbwedas kiirt 4t @mdidnp et ween
met hyl ene chl ori de ?ng a.2 I\aﬁmﬂni um. hydr.oxi de sol ution. The or gani c
phase was sEFRFERREgfor s mip apdwps.thep washed with water. The mgthylege shlaride phaseiwes,
Vacuo 10 i Eeci(NaoSOS FitERd B @EMBbralt i Vot TH ol e Bt il £ BigShe

col um usi ng chl"or of or nT et hanol / concent rat ed amuoni um Aydr oxXI

(80: 20: 2. 5) calemn ksing thleraformyfétimng] saburdted with N (109(3) af theletuchi. Thi gaeeasind as

7 oL ik AL e ot i e
(R - 4- (7- AngmQats: :ﬁphﬁﬂ@@%;]g&}mﬁlpw (P! EhibodkbrR BAIS 870 cVAFRA Gihakidd ©

To an ice-cool ed sol ution

(R) - 2- ami noingnsig35AM4H MYy )- 1, 2, 3, 4-tetrahydronapht halene 20 (1.5 g, 6.5
nmmol ) and triethylamne (1.0 nL, 7.5 mmol) in nethylene chloride (400 n.)
was di-tert-butyl dicarbonate (1.5 nL, 6.5 mmol) in methylene chloride (50
nm.) added Exam Wi se. After the addition the reaction was allowed to

stir at anbjent tenperature for 1 h and was then washed with a dilute
aqueous '& odiﬂ}rﬁﬂw%hﬂememmﬂ Nsb2did-tetrabydro-2-naphthyilisifiuereacdtamided e

phase was dg} icQ'N%Lﬁﬁ%llﬂrf%fgki-z-ﬂﬂihé-ﬁ-kﬁﬂ&gﬁpig%au°f 9B§P,a‘i3[h_vacuo and the

25 crude product was puri on a silirca g

chl or of ar m wraeinariaphthaiessn( 2Ging0.49 mmolp pyidine (000 yidl); 2 2irfRo)8Rd 4~ 0. 5) as the

eluent to afford 1.0 g (45%yield) of the title .. conmpound as a
col orl ess EF:WW‘P. éoym&ﬂ- o) in methylese chlpgide X0 wk.)(was added 1 2
(relative i fopwik trifluodoateticdifydrddt)72 ML, 0.51 mmol). After the addition the reaction was

15 allowed to stir at ambient temperature for 1 h and was then washed with water. The

methylene chloride phase was dried (Na2504), filtered and evaporated in vacuo . The
residue was purified on a silica gel column using ethyl acetate/methanol/concentrated
ammonium hydroxide (96:4:0.5) as the eluent. This gave after crystalization from diethyl
" ether/hexane 41 mg (24% yield) of the title compomid as white crystals: mp 158-159 °C;
20 [a}21p +39° (c 0.25, chloroform); EIMS (70 eV) m/z (relative intensity) 341 (82, M+).

Example 35
(R)-N-[8-(3-methylpiperazin-1-y1)-1,2,3,4-tetrahydro-2-naphthyl}methanesulfonamide
To an ice-cooled solution of (R)-2-amino-8-(4-methylpiperazin- 1-y1)-1,2,3.4-

25 tetrahydronaphthalene (120 mg, 0.49 mmol) and triethylamine (0.50 mL, 3.6 mmol) in
pyridine (15 mL) was added dropwise methanesulfonyl chloride (62 pL, 0.54 mmol). After
the addition the reaction was allowed to stir at ambient temperature for 1 h. The solvent
was evaporated in vacuo and the residue was purified on a silica gel column using
chloroform/methanol/concentrated ammonium hydroxide (95:5:0.5) as the eluent. This

3%  gave, after crystalization from diethyl ether, 100 mg (63% yield) of the title compouad as .
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Exanpl e 19

(R - N-[8-(4-Met hyl pi perazin-1-yl)-1, 2,3, 4-tetrahydro-2-napht hyl ] acet am de
To an ice-co tion of (R)-2-am no-8-(4-mnethyl pi perazi

1,2,3,4- O‘Lvtsgg’?‘z;k%dronapht hal ene (100 ngy, 0.41 nmol) and tp(rrl}'g%{ )y'"é‘r% ne
(110 [err]L, 0.82 nmol) in nethylene chlgride (25 nL) was added acetyl
chloride ( 31 pL, 0.43 mol) in nethylene chloride (10 nlL). After the
addition the reaction was allowed to reach roomtenperature and t hen
washed with water. The phases were separated, the conbi ned organi c phases
wer e dwhnderﬂdﬂ?&ﬁﬂ)%-lﬂ t&qeﬁlwﬁ\(apﬁﬂamknmfmym @O0 e¥wez a crude
product which was ed on a silica gel colum using chloroform

/ et hanol /c@ﬂé’é‘fﬂ‘?‘@!‘%ﬂ’)sm M™10 hydroxide (95:4:0.5) as the el uent.
Yield: 110 ng (90% of the title conpound as an oil. Crystallization
fromethyl acetate/ hexane gave 52 ng (44%yield) of white crystals: np 152-
154 [err] C Ekample3666[ err] (c 0.13, chloroform; EIMS (70eV) nmlz (relative

i nt it 87 : MH). ., 15 | 0

I(g) eRI—SI[ 8212 &%(ﬁﬂewyw'%'?iﬂlk@%ﬁF”(?!'J'E!'Wabht hyl ] acet ami de To
[ I xdige! (R -4-(7-am 5,6,7,8-tetrahyd 1-

an ice-coo az* é‘lcFﬁkcar%oxyl s (R - ( am no- et rahydr o-

napht hyl ) pi pe 120 , 0.36 muol) and triethylam ne
(100 [err] LTo@nm-cooledsnhmor)oti(R)-ﬂsﬂmMr( mﬁh)dplpméwl)rl.?ﬁahetyl chl ori de

L7 Cer b tranRespoae ) B GAE e R o G sBER, °P o

t enper at ur enﬁ%le%@ cﬂbﬁd@@d nms.vatsfaadbms;hﬁde wddhembﬁbon'ﬂlﬂﬂdfﬁfd(ﬂ gDe
chl ori de hase was dried (Na2SO4), filtered and evaporated in vacuo

and t he ier UQMMQIMH methylene chlorisie (5 mLg dAfer the additiondheeaction| Waspllowed g str

luent. +o 2RO AR S it S it e wiel A B Bty Bycfied | 1
(relative i girbofs. mxe 3riganicphaseVgs. sepinratad, alried Rz SO4) Sdlteveriand revapeirited inne

chl ori de (25 , vmthout further cha terlz_atl nd tyifluoroacetic
acid (1.0 nﬂ?"%d&!fdﬁﬂd"q’ﬁép ed onasilica el Galuma using M anbi ent

t enper at ur ef?m “?ﬁﬂg fRF3)a0 prt 45 @ tthelieAN
i ce-bath. A erh‘ﬁlvl?a | z gl on )WI t éé%fel{‘/l aq uﬂé’iggg’ﬁgog( %ﬁédirom de solution the
m xt ur e #as cempoundtas svhite eiysials: mptll!S-riS&ﬂSH [@ﬂ%lmhlb“r(lcd&. chlneoferonbEMSI (% gani ¢

phases were dried ((Na2S |It ed and evaporated in vacuo.
Purificati oﬁ%gﬁ"ﬁ{’gli“i“fe %%’H{? | ng

_ Example 37

(R)-N-[8-(4-Methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]butanamide

20 'To an ice-cooled solution of (R)-2-amino-8-(4-methylpiperazin-1-yl)-1,2,3.4-
tetrahydronaphthalene (300 mg, 1.2 mmol) and triethylamine (260 uL, 1.8 mmol) in
methylene chloride (50 mL) was added dropwise butyryl chloride (140 pL, 1.3 mmol) in
methylene chloride (10 mL). After the addition the reaction was allowed to stir at ambient
temperature for 1 h and then washed with a dilute aqueous sodium hydrogen carbonate

25 solution. The phases were separated and the combined organic phases were dried
(Na2804), filtered and evaporated in vacuo to give a crude product which was purified on
a silica gel column using chloroform/methanol/ concentrated ammonium hydroxide '
(95:4:0.5) as the cluent. Yield: 330 mg (86%) of the title compound as white crystals: mp
131-132 °C; [a]21D 424° (¢ 0.50, chloroform); EIMS (70eV) m/z (relative intensity) 315

10 (39, M%),
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chl or of or i’ met hanol / concentrat ed anmoni um hydroxi de (95:5:0.5) as the

el uent gave 60 ng (61%yield fromtert-butyl

(R) - 4- (7- am nowb.9934888- t et r ahydr o- | - napht hyl ) pi per azi ne-1 - PCESEP BN at e)
of the title conmpound as a viscous oil: [err] +31 (c 0.50, chloroform;
EIMS (70eV) mz (relative intensity) 273 100, Mk). Exanpl e 21

(R) - N-[ 8- (4- Et hyl pi perazin-1-yl)-1, 2, 3, 4-t et rahydr o- 2- napht hyl ] acet ani de

To a m xture of '

(R -N-[8-(piperazin-1-yl)-1,2,3,4-tetrahydro-2-napht hyl ]acetam de (100

ng, 0.37 nmol), potassium carbonate (76 ng, 0.54 mmol) and potassi um i odi de

(15 ng, 10 .10 ) inacetone (20 nL) was added ethyl brom de (56
[err]L, O. 74gm€$dded and the reaction m xture was vigorously

stirred over (my.z;w-nut}mnﬁ.ezscwlﬁahmpérhmer-m-lmmﬁamw thalene V@S

evaporated i n vacuo. The residue was pUI'I on'a silica g col um usi ng

chl or of or m n¥e aankukon ofdN- Esaﬂdmthﬂpmmhyﬂflcﬁd,ﬂlﬁet(aﬁﬁdrﬁﬂe 5) -as the

o oh e cr Ryl (0 e, 0¥ winS il i HREREH AT By o
white cryst ahﬁnuﬂifﬂuﬁ\ﬁﬂmilﬂﬁ{yﬁidd @00 ke 2.8 mirmolj. ame]rea(:ﬁon mixtur® w‘é@heaibh'a@feﬂﬁ{ar n;
EIMS (70 eV) rel atlve |nten3|ty) 301 (10 Exanpl e 22

I(R) 2-N, N- Di fﬂsﬂ Ricpeled Mmllbmﬂﬁeaddmonﬁiww}(mﬂmg W% equenyscsodivapbt ha
20 T
( eR;]?Z- NN- d?bg%% noﬁg') r a“z'?tﬁr 30 H') il'hg ngx%ret\gﬁsr@ﬁ% %W%%?@ne

(200 nmg, O. 4&mbbm@msmﬁmhﬂmﬁhagel&ﬂmﬁﬂnsxﬁg74 mmol ) in acetone
(15 nl) s .added I odi de rr]l,. 0.74 nnol) and the
reacti on xflﬁg@f%‘%"%‘b%w ‘P'P\‘ “i'dd’(%@f’ﬁ?%ﬁp S)as %BCPE'FHEP‘(E 1he

reaction waspfg R Nt tas\Y33sc ¢ o Mﬁiﬁ"dﬁ he
resi due was B{Jr(ﬁ?ey?mo)n g‘i‘%i{élcé@bag‘ﬁa agol urrﬁ'ysﬁf?gﬂ ﬁl"lg?of(or m et angfliE

sat ur at ed zsEIMB{(F0 NF[mhr(iela(nwﬁltmsi)y)awl 5k MT)u'é'ha oxalde saliwaseprécijitated ofs8 1%
?”nfleﬁ)s i ?{,) ! Zegélft&;y m%m% mg g of the base. The ( crude slat wasgcgystamw 5 n'l(arbgtl)lgtgl ve

cthanol and 77 mg (69% yield) of white crystals were isolated: mp 167-168°C.

15
Example 39
(R)—N-Butyl—N-{s-(4-methylpiperazin-l-yl)-l,2,3,4-tetrahydro-2-naphthyl}aceta_mide
To an ice-cooled solution of (R)-2-N-butylamino-8-(4-methylpiperazin-1-yl)-1,2,3,4- -
tetrahydronaphthalene (91 mg, 0.30 mmol) and triethylamine (50 L, 0.36 mmol) in

20 methylene chioride (15 mL) was added dropwise acetyl chloride (23 uL, 0.36 mmol) in
methylene chloride (5 mL). After the addition the reaction was allowed to stir at ambient
temperature for 15 min and was then washed with water. The methylene chloride phase was
dried (Na2SO4), filtered and evaporated in vacuo . Purification on a silica gel columr{ using
chloroform/methanol/concentrated ammonium hydroxide (95:5:0.5) as the eluent gave 99

25 mg (96% yield) of the title compound as a viscous oil. [c]21p +14° (¢ 1.0, chloroform);
EIMS (70 eV) m/z (relative intensity) 343 (30, M),
The oxalate salt was precipitated out of diethyl ether and the crude salt was recrystallized
from absolute ethanol/diethyl ether and 97 mg (73% yield) of white crystals were isolated:
mp 153-154 °C. |

30
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Exanpl e 23

(R) - 2- Ami no- 8- (4- propyl pi perazin-1-y)-1, 2, 3, 4-t et rahydr onapht hal ene

a solution of N- di benzyl am no- 8- (4 propyl pi perazi n- , 3, 4-
tetrahydronap‘P}’%’ri’?a,i”%#(;I (180 ng, 0.4 mmol) in nethanol (15 n) ;%)rs% éoé‘ d
anmmoni um formate (0.60 g, 2.4 mml) and_pall adium (10% on activated carbon
(60 mg). The m xture was refl uxed 7@ 2 h and the palladi umwas then
filtered off. The solvent was evaporated in vacuo and the residue was
partitioned between nethylene chloride and a 2 M ammoni um hydr oxi de
sol ution. E}gnﬂ[,gapi c phase was separated, dried (Na2SO4), filtered and
evaporated™Th vaclo to give the title conpound as an oil. Yield: 85 ng
(78% : El MRY-2<N-MethylaminorB-f4-meshyipipgeazinrleylls1.2,34-teprahydrongphthalene £y anp| e

24

(R -N-[8- (I°#rS8BWB|°68’F*%F'H‘“Y§/f‘S'“‘E“‘§’P?W H’ zgﬁly%i t&u'ahgdﬁa ?Piﬂ acet ani de
To an ice- mrﬁgi 19Psiol)ind fiethylamine (210 pL, 1.5 mmol) in anhydrous 1,4-dioxane was

(R) - 2- am no- 8- (4- propyl p| perazin-1- 2.3,4- 15 tetrahydronaphil hﬂene
(85 ng, 50. addeddsepwishethylchioreformate ¢ i;‘ léel ) ang thereagtion jwas stirred for

methyl ene Gin 8f fodfh dhedinte @éﬂﬂfg}oﬁ&@t&& %ﬁﬁbﬁ@a&ix&g&&%l& vadio 34a 0! )

in msthyle pw se. After the Ption the reaction
was al | owneghd @sidiié waspartitidned between chlbmifigrer atdowaterf The drganit phasasvasas t hen

hed with water. The neth hloride ph SO4
i1 tered afeasyahgind Eraffwdfa%efmﬁ?ékm%?é%&@w?m&eeﬁvéruémt. i e
20 col “”“v&iﬁéﬂ‘&aﬁg%semﬁﬁ{&i&ﬁ%gm (36AL &%@M&%&N&ﬁ&aﬁﬁ&@f&:(&@ the

el uent. Thi's gave yi el d of the title conpound as an oil
whi ch was - aiily)s Liahibinzahsniniumhyedridg (230 mg, G mmol)ewisaddedand theseactios mgre( 62%

i or o or mWASHENE pFBRECAer A B. Rl e e denshen By e adifion of waly CHo 1,

Exarrpl e 254 ueous sodium hydroxide (240 pL) and again water (720 pL). The mixture was
(R-2-N, NDi bea(&yl am no- 8-(4-butyl piperazin-1-yl)-1,2, 3, 4-tetrahydronapht ha

| ene Titezedirdried (Na2804) amgd-eaporated in vacuo. Purification on a silica gel column using

o o 7h °of8aé$va=3mer BfiRadiitrabofordit ph ok AR Y 803 Y HELER gave 120{ 300
(catal ytd c .ﬁgmm 1eld? obile Gitleebmpbindrasavisdous cib [m]@}Dwam &dﬁe,d:htmdifyhn)ar oni de

(130 ny, 30 and the reactlon mxiure was vigorously stirred
over ni ght HIMPH(T0 eVDH@lz (relative intensity) 259 (64, M

Example 41
- (R)-N-Methyl-N-[8-(4-methylpiperazin-1-y1)-1,2,3,4-tetrahydro-2-naphthyljacetamide
20 To anice-cooled solution of (R)-2-N-methylamino-8-(4-methylpiperazin-1-yl)-1,2,3.4-
tetrahydronaphthalene (85 mg, 0.33 mmol) and triethylamine (55 pL, 0.4 mmol) in
‘methylene chloride (20 mL) was added dropwise acetyl chloride (25 pL, 0.35 mmol) in
methylene chloride (5 mL). After the addition the reaction was allowed to stir at ambient
temperature for 15 min and then washed with water. The phases were separated and the
25 combined organic bhases were dried (Na2S04), filtered and evaporated in vacuo to give a
crude product which was purified on a silica gel column using
chloroform/methanol/concentrated ammonium hydroxide (95:5:0.5) as the eluent. Yield: 61
mg (66%) of the title compound as an oil: [ot]2 1 +54° (¢ 1.0, chloroform); EIMS (70eV)
miz (relative intensity) 301 (18, M*). |

30
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reaction was filtered and the solvent was evaporated in vacuo. The residue

was purified on a silica gel colum using chloroformethanol saturated

with NHerr] (W8Gw34s88S the eluent. This gave 300 ng (86W§&§igé%% t he
title conpound as an oil: [err] +68[err] (c 0.72, chl oroform; ? (70
eV) mz (relative intensity) 467 (5, l\/Hr).7 Exanple 26

(R) - 2- Ami no- 8- (4- but yl pi per azi n-1-yl ) -1, 278, 4-t et rahydronapht hal ene - To

a solution of (R)-2-N, N-di benzyl am no- 8- (4-butyl pi perazin-1-yl)-1, 2, 3, 4-
t et rahydr onapht hal ene (300 ng, 0.63 mml) in nethanol (20 nL) were added
ammoni um 10 € (0.95 g, 3.8 mmol ) and pal | adium (10% on activated
carbon (90 .. Ine mxture was refluxed for 2 h and the palladi um was
then filt er edRp2N-IsDpropyiaming8-({-methylpiperaginglyh-1,2,3,4-tetrahydronaphthalepesi due

was partitiongd,hetweer l.ene .chl o i clenngols)

hydr.oxi de so%l’%’%"ﬁ'ﬁg%ﬁ gam ¢ gﬁaﬁlg@g é\é?%%%&?ﬁ%ﬁ%pd r {égé ﬁ@i%g)s,l
filtered and mmol) aiiate®Rh#0.26ml)2.73amol) was disvsivédia rhéthinel (SORDYThept was Oi | .
Yield: 100 ng (56%: [err] - 15 4.6[lerr] (¢ 1.3, .chlagroform; EMS (70 eV)

mz (rel atti vadjused a6 With apesip acid@nd W‘;i‘.‘m eyanoborahydsids (§6mg. 1.1 mmol) was added.

R) - N-[ 8- (4- ' e 1 - = f - ] :
gl'o) an |[ ceE co%@gﬂq(g{"ﬁ%ﬁ%ﬁ%@g%&%%ﬁﬁ %ﬁ%?‘p@%%@%% ?ng g, 4-
20 t et r ahydrpanitehiédipdrecs chicdéfonm andwater.Thewateriphiades was hikhluredrvdth(B9 [err] L,
0:53 mmol ) in net h Igrne_ chl ori de was added, dr opwi se acet

5 nL |
chl ori de (25 adneous sodigm aydroxide solption a“d(‘ﬁﬁﬁlf‘ﬁ VTS SERAraied. Jhe organiciphase Ayase
th dditi j | | | ; t

30011 GO NoR )., ARy o i G 1

for 15 mn a en wa w th water. The neth ori de phase was
dri ed (Najeer rdhlsrhfermimethahol/concentiated dmenampum hydrdxide (A5T0.5)) gatd tl0 g (47%e was

i fied i1 | 25 I ' h f I t d
i'Th B (1005 ofdhs H somtpemd A yS e o 127D Yo7 LA Rarp B M, - o

di et hyl et hermodhd 0 trelf39¢4mvingks 289124, M+t i t1 € conpound as white
crystals: rrp(zg%glzo [eerr]C; [(lta’?r] Kzé[er)ﬁ](c 0.54, chloroform; EIM (70

eV) mz (relative intensity) 329 (41, M).

Example 43
15 (R)-N-Isopropyl-N-[8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-

naphthyl)acetamide
To an ice-cooled solution of (R)-2-N-isopropylamino-8-(4-methylpiperazin-1-yl)-1,2,3,4-
terrahydronaphthalene (110 mg, 0.38 mmol) and uicthylamine (63 pL, 0.46 mmol) in -
methylene chloride (20 mL) was added dropwise acetyl chloride (31 pL, 0.40 mmol) in

20 methylene chloride (5 mL). After the addition the reaction was allowed to stir at ambient
temperature for 15 min and then washed with water. The phases were separated and the
combined organic phases were dried (Na2S04), filtered and evaporated in vacuo to give a
crude product which was purified on a silica gel column using
chloroform/methanol/concentrated ammonium hydroxide (95:5:0.5) as the eluent. Yield:

25 120 mg (92%) of the title compound as an oil. [a}zID -24° (¢ 1.0, chloroform); EIMS
(70eV) m/z (reladve intenéity) 329 (31, M), The oxalate salt was precipitated out of
diethyl ether and the crude salt was recrystallized from absolute cthanol/diethyl ether and 85

mg (48% yield) of white crystals were isolated: mp 181-183 °C.

30
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Exanpl e 28 (R) -2-N, N-Di benzyl am no
-8-(4-pentyl pi perazin-1-yl)-1, 2, 3, 4-t et rahydr onapht hal ene To a m xture

of (R)-2-N, N dydenzigsm no- 8- (pi perazin-1-yl)-1,2,3,4-tetrahy rona&ht hal ene
(500 nmg, 1.2 nmmol), potassium carbonate (250 ng, 1.8 mml) a W m
iodide s (catalytic anount) in N, N-dinmethylformam de (30 nmL) was added .
pentyl brom de (220 ng, 1.5 mmol ) aRd the reaction mixture was
vigorously stirred overnight at 60 [err]C The reaction was filtered
and the solvent was evaporated in vacuo. The residue was purified on a
silica 44'™ using chl orof orn et hanol saturated wi'th NH3 (100:1)
as the elue gave 460 ng (79% yield) of the title conpound as
an oil: [er m).m@-wewmpipemﬁhdr-yn-am,at-téteahﬁrw.ﬁa;ﬁhﬁmlfIﬁ-ibu;{Heﬁ&m' ve

I ntensity) 481 (3, M) Exanpl e 29

(4- pentyl pi M @-yl) 1,2,3,4-tet rahydronapht haI ene To a solution

f (R -2- N &daeﬁ 4- 15
?etﬁa)hydronap%k‘l}gﬁn@rﬂaa%g‘gogo‘ i Wﬁ%%& %‘%’é% wer e added
anmoni ums teuahpdmnaphm(albnﬂ(lg()m‘g,e.mmh@»l) mﬁﬁpﬁbhﬁdﬁ&%ﬁ@%sgﬂn@y{nl vat ed
ok ot bt et A v St BreSomon Cotnisb b
resi due was nﬂﬁa iﬂﬁ@ﬁ&.@&i&ﬁ@@sﬂﬂ%&%ﬁ&&%@ % P{kg%}kygp

hydr oxi de sol ution e organi c phase was separate
filtered andmbienttemperatirefor i hmimandthen wgshed mﬁavatextﬂ‘hc 288 Oi | .

Yield: 180 40 hi f El 70
Tis (rel ati P4 fcainbineg probeis ppases whfeyried (Nao¥OR, heged g r?apmdm(mﬁ,v)
(R) - N [ 8 4§Remt&hdvﬂeeduuwmcﬂwxé wrified o abtlfcR gk mu&\,{;@g R¥hlefiapbam de

To an ice- cool ed sol ution of (R)-2-am no-8-(4-pent I perazi n-
l-yl)-1, 2, 3mxamdr withy NH3 {10612 Asdheccluent. Yigld:7100myg (399 of ninetit)e conmpound as

;{jhgéhéjr g;)nw és r%%&?éﬁ(‘:{%% gq;’]vge”ﬂﬁél ene Chl or bﬁgﬁ%&ﬁ%he chlori dZ

(10 m). After the addition the reaction was aIIovved to stir at
anbi ent tenperature for 15 mn and was then washed with water. The
net hyl ene ciisgmpleddhhase was dried (Na2SO4) filtered 30 and evaporated in

vacuo. The r(ﬂf-h-qu-%&wﬁ)tiﬁﬂrﬂil;-qgyliﬁ-mﬂbﬁél{}\()lbeﬁiﬁ%‘nmhﬁfﬁﬁg' This gave 120

tetrahydronaphthalene

To a solution of (R)-N-[8-(4-methylpiperazin-1-yl)-1,2,3 4-tetrahydro-2-naphthyl]-1,1"
biphenyl-4-carboxamide (210 mg, 0.49 mmol) in anhydrous diethyl ether (75 mL) and
tetrahydrofuran (8 mL) was added lithium aluminium hydride (95 mg, 2.5 mmol). The

20  reaction mixture was heated at reflux for 4 h, cooled and then quenched by the addition of
water (95 pL), 15% aqueous sodium hydroxide (95 L) and again water (290 uL). The
mixture was filtered, dried (Na2S04) and evaporated in vacuo. Purification on a silica gel
column using chioroform/methanol/concentrated émmonium hydroxide (95:4:0.5) as the
eluent gave 180 mg (87% yield) of the title compound as a viscous oil: [0)2!p +15° (¢ 1.0,

25 chioroform); EIMS (70 e V) m/z (relative intensity) 411 (7, M*).
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(62%vyield) of the title conpound as white crystal s: np 119-120 [err]C,
[err] +25[err](cC 0.97, chloroform; EIMS (70 eV) nmlz (relative
intensity) 343w04934sRksr) . Exanple 31 s PCT/SE97/00469

(R)-2-N, N-Di benzyl am n0- 8- (4- hexyl pi perazin-1-yl)-1, 2, 3, 4-tetrahydronapht ha
| ene To a m xture of

(R) - 2- N, N- di benzyl ami no- 8- (pi perazi n-1-yl 331, 2, 3, - t et r ahydr onapht hal ene
(440 ng, 1.1 mol ), potassium carbonate (220 ng, 1.8 mmol) and potassi um

| odi de (catalytic amount) in N, N-di nethyl formam de (25 nL) was added
hexyl bromi werr]g, 23 mmol ) -and the reaction m xture was

vigorously strrred overnight at 60 Berr! The reaction 10 was filtered and
t he sol vent (ﬁ)sNdﬂdpcMatM iberaginclryl 4rtetrabiydrov2apaphthyll2ephenpithiazoléd ca
gel colum u @gchl ot{oforniet hanol saturated with NH err] (100: 1) as the
el uent. Thi sgﬁ% 460 ng (79% yield) of the title conpound as an oil:

err] +37 (créd 166116174:&@ +2-phenyltkih2die (88Gn § ensi t
595 ](3 m§ :aLgouExa bdﬁy pheny (88Gng )43 thhol) i hriblylinoEs NIN- y)

(R) - 2- Ani fo- @n\eﬂtykfeampé}m%wgsgddyd llzca@mm@m@nyhmmmma and To

et 7 ahyar ona PRt irhed 0 78 67 o o ol BtoRod i feshed ofii

anmoni um  mid)ohevdaeti¢Owacadiedto PootiimpefattreRAd h@éihﬁ&lé mn@%gwat ed
carbon (90 ngy). The m xture 20 was refluxed for h and t he pal | adi um was

then filter clctylpiperazin- l‘dpv’e?r? 4iiegahydropanhshalene |(w0mg,04/iamml)anmumus esi due
tit
hyar bl de. S 0y AnRAEAmERIdR s G5 ol e Prdiitbn Sl TR it o ampent

filtered mndtcmperanwéq:rdﬂdtm thexsohemmti ovas wagomdtzhea&uot Perifkatiden disibda gan oi | .
chl oroform; EI (70

Yield: 130 680 err] . (¢.1.

eV) mz (rel \S 8&%‘9!4‘%“’%‘&@0&%‘&% ith NH3 (100:35 %mﬂeetme%mg
(R -N-[8-(4- sy Bé‘oé&ﬁ c de
To an ice-cool ed s?ﬁfﬁgﬁag%ﬁ‘%&m%%n@ﬁg g %4 é p| pera mﬁ%ﬁyg?m

1, 2,3, 4- MO@&W&T@M%MHDMM&KGQWM)%M MW!) and triethyl am ne
(51 [err]L, 0.37 nmmol) in 30 nethylene chloride (15 nL) was added
dropwi se acetyl chloride (23 [err]L, 0.32 mml) in

15 Example 47
(R)-N-[&(#Methylpiperaiin-l-yl)-l,2,3,4-tetrah_vdro-2-naphthyl]-2-(4-
pyridyl)thiazole-4-carboxamide '

To a solution of 4-carboxy-2-(4-pyridyl)thiazole (89 mg, 0.43 mmol) in anhydrous N.N-
dimethylformamide (25 mL) was added l,l'-carbohyldiimidazolc (73 mg, 0.45 mmol) and

20 the reaction was heated at 75 °C. When the carbon dioxide evolution had ceased (afﬁ 30
min), the reaction was cooled to room remperature and a solution of (R)-2-amino-8-(4-
methylpiperazin- 1-yl)-1,2,3,4-terahydronaphthalene (100 mg, 0.41 mmol) in anhydrous
N N-dimethylformamide (5 mL) was added. The reaction was allowed to stir at ambient
temperature for 17 h and the solvent was evaporated in vacuo. Purification on asilica gel

25 column using chloroform/ethanol saturated thh NH3 (100:3) as the eluent gave 110 nig
(61% yield) of the title compound as white crystals: mp 187-188 °C; [o)21p -82° (¢ 1.0,
chloroform): EIMS (70¢V) m/z (relative intensity) 433 (2, MH).

20
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nmet hyl ene chloride (5 nL). After the addition the reaction was allowed to
stir at ambi ent tenperature for 15 mn and was then washed with water.
The net hyl ene wobwpsdsse phase was dried (Na2S 04) fil terfgwgﬂglm“g
evaporated in vacuo . The residue was purified on a silica ge col um
usi ng chl orof ormf et hanol saturated with NH3 (100:3) as the eluent. This
gave after 5 crystallization from dietMyl ether/hexane 92 ng (83%yi el d)
of the title conpound as white crystals: np 117-118 [err]C, [err] +19
(c 1.0, chloroform; EIMS (70 eV) niz (relative i ntensity) 357 (43,

M) . 34 10

(R%-I\I—[B-(M‘hgl perazin-1-yl)1, 2,3, 4-tetrahydro- 2- naphthyl]trlfluoroace
tani de (ﬂww@-mmpipmmlm»m,scﬁ-tetrahydro-z-naphthynhemanude

R) - 2- am 4- et 2.3, 4- t d ht hal
(120 7, 0. Beaiepiepobydntam (ki agmtast by meipiperprin- 1Ly B Onopnt e ene
di met hyl am ,ge-ﬂﬁfw Se&tﬁhélggp 2t Oag 086 ) anldtrie® mﬂu@l@s@ELOf 28lniolfin ) was

added etic anhydride err 0.51-mvol ). After
t he addii i Orethileng dﬂmﬁd«iﬂommwdﬂdlmb#mylmhh’ndaﬁﬁﬁm Ot%np@oﬁllrw e

for 1 h and was_ the W The | ene chl ori hase
wes dried (Temsiens Spids Gl Al 8 aifion B reagcon ¥t stoviddo S o apfignf) 1o o
purified on hh&?orqslmﬁah&mnwmﬁhhwhmaqmbwemmgh/aﬁaaﬁ@w at ed
anmoni um hydr oxi de (96 4:0.5) as the eluent. This gave after crystalization

from di et hybombmed m'gtmﬁ lem dricchENa2504). filteradjand fevaprsated in vacudiopBved as

whi t t : El M5
( 76 g\/)c r )r/rls 7 al ep [sp%%xh}g ga%%g Eél}w i l(sfng ch?&fo&n*cﬁﬁ&él%%
(R -N-[85( 4mtm¥é a'opfza &ith eﬂ;eml‘hem. 25(8mﬁ-(8-ﬁ%r ofhyie title eompmuhy whitet hanesul f

onani de To an i ce-cool e
(R) - 2- ami noceystals: mﬂﬁ?ﬂﬁﬁ p@f&iﬁ)D 131yl(919 CHE13); EIMS (10 ¥ iz {redahySit hal ene

(120 ny, 049 ethylamne(O 50 m., 3.6 mmol) in pyri di ne
(15 nL) was %i‘?g‘g “met hanesul fonyl chloride (62 [err]L, 0.54 mmol).
Af ter the addition the reaction was allowed to stir at anbient
tenperature for 1 h. The sol vent was evaporated in vacuo and the

resi due was kzample49 on a silica gel colum using chl orof orm

gave, af Ver IR SRuBIpBE - Ly RE ety drady np BRI Pl of the
title conpoynéthévybenzamide
To an ice-cooled solution of (R)-2-amino-8-(4-mcthylpiperazin—l-yl)—1.2.3,4-
tetrahydronaphthalene (130 mg, 0.53 mmol) and triethylamine (110 uL, 0.80 mmol) in
methylene chioride (30 mL) was added dropwise 4-methoxybenzoyl chloride (95 mg, 0.56
| 20 mmol) in methylene chioride (5 mL). After the addition the reaction was allowed to stir at
ambient temperarure for 15 min and then washed with water. The phases were separated
and the combined organic phases were dried (Na2S04), filtered and evaporated in vacuo to
give a crude product which was purified on a silica gel column using chloroformy/ethanol
saturated with NH3 (100:3) as the eluent. Yield: 143 mg (71%) of the title compound as
2s  white crystals: mp 186-187 °C; [(z]2 1p -52° (¢ 0.50, CHCL3): EIMS (70eV) m/z (relative

intensity) 379 (23, M*).



WD 97/ 34883

PCT/ SE97/ 00469 68

white crystals: np 135-137 C, [err] +22 (c 0.50, chloroform; EIMS (70 eV)
m z (relative intensity) 323 (59, M). Exanple 36 5

(R) - N-[ 8- (4- Myidwslsassper azi n-1-yl ) -1, 2, 3, 4-t et r ahydr o- 2- PCT/SE97/00469
napht hyl ] cycl ohexanecar boxam de To an ice-cool ed sol ution of

(R) - 2- am no- 8- (4- et hyl pi perazin- 1-yl)-1, 2, 3, 4- t et rahydr onapht hal ene
(110 ngy, 0.46 mmol) and triethylan ne (Z)-'Q [err]L 0.66 nmml) in

met hyl ene chloride (20 nL) was added dropw se cycl ohexanecar bonyl chloride
(67 [err]L, 10 0.46 mmol) in methylene chloride (5 nL). After the addition

t he reactiw_@lowed to stir at anbient tenperature for 10 m n and
t hen washe | ut e aqueous sodi um hydr ogen carbonate. The organic

phase was smMMdhylwemmﬂJ,B;%mudm}mvhﬂm]&t-mnohmmdqacuo '
dth d fied I

2RI or 01?0; %%gmwgoso SO @h&ﬂ?@%#@ﬂgek %%“U?"ég'ybﬂgz%ﬁ'uent Thi s gave

71 ng (45%%&.,?\%&,},.,@1,&% t13b/nss, 833 sﬁaanehmdxea@mmhém@r S D30 mmélPinl 83- 184

C ferr] +1 | orof orm M5 (70 eV) mz (relative
i nt ensi tsy) rR&hylémecchidddy (25 mL) was@ﬂ opWise 4-cyanobenzoyl chloride (92 mg, 0.56

5 Tl b IOV NS

1,23, 4- k&eﬁaﬂmmubﬁmlmmﬁmmmﬂw&emmk)phwm sepdiated i ne
(260 [err]L 1 8 mmol) nmet hyl ene chloride (50 nL) was added

dr opwi se bmngecuum:mdmmphesepmq@edi 23@4). filtered and cvapraped)in pecuetP or i de
(10 nL). After the ad j ent
terrperatureglf’i)?c‘?gﬁ 3&'&“ ﬁ%%gﬁﬁ@ﬁﬁ %“ﬁ@atsf‘lﬂ:él gﬂﬁ%’gﬁ?&’é"fﬁm ydr ogen
Cﬁr bonat,g Z;Eagnﬁea With NH3 (Ibwpibaﬁeslumr Yiekd Pa? ta’ige(ﬁ(lj ) d(fj ﬁh&deeaia%mgd asr gani ¢
phases were dried | red and evaporated in vacuo
o ot ve o owhitoepsasrap WS CAIZNOrF1 (-G SHOCS): BRMS T/0R3 gt relatyeun

usi ng chl oroforrﬂ 4 concentrated amoni um hydr oxi de (95:4:0.5)
as t he el ueﬁ\‘mﬂwgg?ﬂ;%)m (869 of the title conmpound as white crystals:

131-132 [err]C, [err] +24 (c 0.50, chloroform; EIMS (70eV) mz

(relatlvelntensMﬁ) 315 30 (39, MH).

15 (R)-N-[8-(4-Meéthylpiperazin-1-y1)-1,2,3,4-tetrahydro-2-naphthyi}-4-
triluormethylsulfonyloxybenzamide

4-Carboxypheny! triflucromethanesulfonate (0.40 g, 1.5 mmol; described in: Looker, J. H;
Hayes, C. H.; Thatcher, D. N. J. Am. Chem. Soc. 1957, 79, 741-4) was dissolved in thionyl
' chloride (10 mL) and heated at 40 °C for 45 min. The excess of thionyl chloride was

20 evaporated in vacuo, the residue was treated with toluene and again the solvent was

" removed in vacuo. The crude acid chioride (280 mg, 0.96 mmol) was dissolved in
methylene chloride (5 mL) and added dropwise to an ice-cooled solution of (R)-2-amino-8-
(4-methylpiperazin-1-y1)-1,2,3,4-tetrahydronaphthalene (110 mg, 0.46 mmol) and
triethylamine (96 pL, 0.69 mmol) in methylene chioride (20 mL) . After the addition the

2« reaction was allowed to stir at ambient temperature for 15 min and then washed with water.
The phases .wcrc separated and the combined organic phases were dried (Na2504), filtered
and evaporated in vacuo to give a crude product which was purified on a silica gel column
using chloroform/ethanol saturated with NH3 (100:3) as the eluent. Yield: 100 mg (44%) of
the title compound as white crystals: mp 178-180 °C; {0)21p -31° (c 1.0, chicroformy);

x  EIMS (70eV) miz (relative intensity) 497 17. M),
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Exanpl e 38

(R) - 2- N-But yl am no- 8- (4- et hyl pi perazin-1-yl)-1, 2,3, 4-tetrahydronapht hai ene
To a sol uti oRy@érdafds- N[ 8- (4- et hyl pi perazin-1-yl)-1,2, 3, 4- tidga9yghads 2- 5
napht hyl ] but anam de (290 ng, 0.92 mmol) in anhydrous diethyl ether (35 nlL)
was added | ithium al unm ni um hydride (100 ng, 2.8 nmmol). The reaction
m xture was heated at refl ux for Heé, then cool ed and quenched by the
addition of water (100 [err]L), 15% aqueous sodi um hydr oxi de (100
[err]L) and again water (530 [err]L). The m xture was filtered, dried
(Na2sO™4) and evaporated in vacuo. Purification on a silica gel colum
using 10 chl orof or m et hanol / concentrat ed anmoni um hydr oxi de (95:5:0.5) as

t he el uen?&@ﬁ%go ng (63%yield) of the title conmpound as a vi scous
oil. [err™==3. r] (c 1.0, chloroform; EIMS (70 eV) mz (relative

i nt ensi ty)(R&M[(-GQ#Mty!oiharban'ylgi|:erazih{l-ym,zm,mtﬁiﬁﬁred-ﬂpmhynl.4._ of
di et hyl ether fr,orp)e70 of the base. The crude salt was recrystallized
f r om abso|TerpholmobenzamMiUe | ang 77 ny (69% yield) of white crystals were

| sol at ed: 3 i i 339,3,“. ihed ine e -
(R) - N- But y| - kﬁ | gt{(’g‘?? ﬁ?}r&%ﬁn&&naz?rcnac?ﬁ?%z 2,3, Ez’tdgfcrn gﬁ%/‘(?ﬁ gg%qﬁ’é]ﬁht hyl ] ace
E a)rri de 1 Ras?Emem, LcBezuﬁdne.dATZﬂ. @rg okihiof. sz, 14(10), 2060-2064) in anhydrous NN-

R) - 2- N- but, 1.n0- 8-, (4~ et I gerazin-1- -1.2,3,4-
t et r ahydr di’léﬁ%%%ﬂ'@ﬂﬂ %@?%%.@%M@W%I@ﬂ B3 Qmmolapdthe 0. 36
nmol ) in : opi ' ' chl ori de
(23 Lerr) CoacBR At heligs R1SOC! Hhde dhe bl onla bR RN e et o C
addi ti on tmin),thercactins wassogled torndm emperatura andarsoletidn of terr-bugh(R)ag7ur e f or

' d hed ,wi . .Th h hli i d h
ar e (oSS F R b Dl B Rriaahe T -Fitantlate Gl S mmmomimon o o I i ca
gel col UMManigdrdas N N-dintetlyBoshahide (ES fib) Maé SRRACTH RAGRn mmmva 10 ¥id'apxi de

(95:5:0.5) as the eluent gave 99 25 ng (96%yield) of the title conpound
as a vi scoumbient/empesatpge for)24 b andithg solvantsyasieyaperated in vaci. MBrificaion'oh ant z

| ative j.g ' | | | pi t at ed
(o o o HROFRE b 38 piorkmng) el BARF DRI st el ©
absol ut e ef.hgr8d% Jicid)vftheitleionpotnd s Hgark-fedvivéonk dil: [f)2lphisqcorsost al s were

| sol at ed: nmp_153-154 1C. 30, , . .
15 chloroform); EIMS (70eV) m/z (relative intensity) 520 (5, M+).

Example 53
.(R).N-[s-(l’iperazin-l-yl)-l,2,3,4-tetrah_vdro-2-naphthjI]-4-morpholinobenzamide
To an ice-cooled solution of (R)-N-[8-(4-tert-butyloxycarbonylpiperazin-1-yl)-1,2,3,4-

20 tetrahydro-2-naphthyl}-4-morpholinophenylcarboxamide (1.0 g, 2 mmol) in methylene
chioride (100 mL)) was added trifluoroacetic acid (3 mL). The reaction was stirred at
ambient temperature for 7 h. The solvent was evaporated in vacuo and the residue was
dissolved in water (20 mL), alkalized with a 2 M aqueous sodium hydroxide solution and
extracted, twice, with methylene chloride. The phases were separated. the combined oréanic

a5 phases were dried (Na2S04), filtered and evaporated in vacuo. Purification on a silica gel
column using chioroform/methanol/concentrated ammonium hydroxide (95:5:0.5) as the
cluent gave 580 mg (70% yield) of the title compound as white crystals: mp 202-203 °C:
[¢)21p -56° (¢ 1.0, chloroform); EIMS (70eV) m/z (relatve intensity) 420 (5, M™).
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Exanpl e 40

(R) - 2- N- Met hyl am no- 8- (4- net hyl pi perazi n-1-y1)-1, 2, 3, 4-t et rahydr onapht hal en
e - To a solyy ¢massdf (R)-2-am no- 8- (4-net hyl pi perazin PCT/SE97/00469
-1-yl)-1, 2,3, 4-tetrahydronapht hal ene (250 ng, 1.0 nmol) and

“triethylamne (210 [err]L, 1.5 nmol) in anhydrous 1, 4-di oxane was 5 added
dropwi se ethyl chloroformate (110 [err]1l37 1.2 mmol) and the reacti on was

stirred for 15 mn ar roomtenperature. The slightly yellow, cloudy
sol ution was evaporated in vacuo and the residue was partitioned

bet ween chl grof orm and water. The organi ¢ phase was separated, dried
(Na[err] SO iltered and evaporated in vacuo to give a crude oily

r oduct 1 nd a snmall anount
gf terahydrwgﬂ((S :ﬂl@ﬂ%ﬂlﬁi{-ﬂ%ﬁfﬁtﬂyﬁfﬁ%ﬁgmlﬁ 230 ngy, 6.3

mmol.) was anhdqshohndbmimmdmctlon m xture was heated at reflux for 20

h, cool ed en e the addi wat 240 . [err] L 15%
agueous sod % %‘@“@gﬂ 9bgp30i¢ °1 deﬁ] %"W?WLI# ‘%S[J * The
m xture !NaSRasteﬂnelf\d Lt q;@dne.ﬂmeﬂh (O¥p2R5. mst RN A C20802X064) kn \athyéReus N.N-

Purification on a silica col um usi ng

chl or of or n dimethyiformamide mrexwmmmwmmoxeqmgmmm@m

AL KEN D SRR e

intensity) theSedcfidn wid¢ooled to room Eiﬁﬁ&itﬁrc%d a solution of (R)-2-anuno-8-%4—
(R - N-I\/Ethyl {8 (4- rrethyl perazi n-1-yl 2,3, 4-tetrahydro- ththyI]ac
et am de 20 methylpiperazine &@M‘W@H atcre (1.0'g, 4.1 mmol) in anhydrous

R) - 2- N- net :4%156

'Ee%rahyd'?gnap en%yﬁww&gémmﬁ H“lla%talﬂﬁ ‘P%‘frlﬁonsgr?tgglbfem rijL, 0.4
mmol ) in tempeRdniyy fex 24 Icdndane dﬂ-vc(:ﬁgfalsrt\)apmmedahl ddgdmd?ﬂ@ﬂcaﬁm meki;&bahgdnl oride
25 rr]L, 0 35 n r 5 m rt

giddl 'E?on] t heol P@aé‘ﬁ‘ggg °’HV'F‘6'R§€P?2?9¥‘§TEQW%‘°§@“§PFIBP‘§HS‘Y¢°£“€ &15};1?31}?% f or
15 mn and Eﬁ‘éﬁt g ﬁ:ﬁ@;ﬂ@aﬁ&g\%&a@@%ﬁa@éﬁ% icie 25

conbi ned or gam I'ter vaporated in
vacuo to gi ﬁe]sz-49° (cwmmmm&ms/mew marqhnvpﬁmmwh‘*%@mlﬁth gel

colum using chl or of or M net hanol / concentrat ed anmoni um hydr oxi de
(95:5:0.%) as the eluent Yield: 61 ng (66% of the title conpound as
an oil: [er r] (c 1.0, chloroforrr)' El M5 (70eV) mz (relative
i ntensity) M) . 30
(S)-N-[S-(4-Methylplperazm-l-yl)-l,2,3,4-tetrahydro-2-naphthyl]-4-
. morpholinobenzamide

The title compound was synthesized according 10 the procedure of Example 54 using the
20 (S)-form: mp 228-230 °C; [a]211) +35°(c 1, MeOH), EIMS (70eV) nvz (relative intensity)
434 (1, M1,

Example 56
R)-N-[B-(4-Ethylpiperazin-l-yl)-l,2,3,4-tetrahydro-2-naphthyl}-4-

25  morpholinobenzamide
To a solution of (R)-N-8-(piperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl)-4-
morpholinobenzamide (90 mg, 0.21 mmol) in acetone (20 mL) were added potassium
carbonate (44 mg, 0.32 mmol) and iodoethane (26 pL., 0.32 mmol) and the reaction was
stirred for 48 h at ambient temperature. The reaction mixture was fiitered and the solvent

30  evaporated in vacuo. The residue was partitioned between methylene chloride and water,
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Exanpl e 42 '

(R - N-Isopropyl am no- 8- ( 4- net hyl pi pera2| n-1-yl)-1, 2,3, 4- tetrahydronapht ha
| 'ene 0 97/34883 /SE97/00469

(R) - 2- Am no- 8 (4- met hyl pi perazin-1-yl)-1, 2, 3, 4- tetrahydronapht hal ene (200
ng, 0.81 nmol ) and aceton (0.20 nL, 2.7 nmol) was dissolved in nethanol
(5.0 nmL). The pH was adjusted to 6 withgacetic acid and sodi um .
cyanobor ohydride (66 ng. 1.1 nmol) was added. After 3 h at anbi ent

tenperature the solvent was evaporated in vacuo and the residue was
partitioned between chlorof ormand water. The water ﬁ ases was al kal i zed

with 2 M thepluqmrssgm tachyAnd, the g5ganic phase wassincd (Va2 $iasphlieredander e

separ at ed. S err filtered and
e\é?por?t ecFvl m%(i:uo &%3%@2% %/s%ﬁiégffl;g 15‘%%? ](;5%»;01 el 10

chl or of or rghieeé ﬁﬂh{l{aﬁdMﬁfWﬂdNﬁm elazrit 6Hmp ®

(47% yield) of the title rrp%lglg $-3 V415C cl ear. _oil £grr o gy
+3[err] (cm!mmpemwla rﬁvstaﬂa °€fé§ rﬁzﬁ7§ﬁfé19¢9m°ﬁonp ) 287
23, so r opyl

EN-[8(4 rre(t‘,PS/ pi pgﬁam n- iégﬁ 5“lsgﬂj)a“tet Pah%ro 2- napht hyl acet am de

To an ice-cool ed sol ution of

(R)-2-N-isopropylam no- 8- (4-net hyl pi perazin-1-yl)-1, 2,3, 4-
tetrahydr(mﬁéﬁene (110 ng, 0.38 mml) and triethylanine (63 [err]L,

0.46 ol ) (8- ,E?gﬁdmgé‘.%"&ﬂmm,ﬂig dt@ﬂaﬁ*ﬁro\lﬁﬁa 9(3_4dr opwi se acetyl

chloride( err nmol ) met hyl ene chloride (5 nmL). After the
addi tion thnrplnﬂmbbmulm!e allowed - to stir at anbi ent tenperature for

15 mn and the h .wat er ses separ ted and the
combi néy oT@éﬁ? g@%@WQA'J%g‘Zg IP’\fl‘f?'gr'@B g evaporated in
vacuo to giu%ﬂmannobenza&ﬁaui@wh@dugéa nwmlyia a\sasnmoummﬂead&d%&asﬁangel

col umm usi ng hl or of or n7 met hanol / concentrat ed amoni um hydr oxi de

(95: 5: 0. 5) catbonatre(S8img A3 mynel) and Dipdoprmpam 212 @43emmphiend femactommatnd as

an oi l r I e
o 1L 5 by Gl A0 i ot AP bl
di et hyl et bipomitell invacu Thieresidhé wiepartitoned bétwlebn mecthyfene ohichidedndiveater,
et hanol / di et h | ether and 85 ng (48%yield) of white crystals were
i sol at ad: e separated-ang the orgayic phase was dried (Na2304), filtered and evaporated in
vacuo. Purification on a silica gel column using chloroform/ethanol saturated with NH3
(100:4) as the eluent gave 58 mg (44% yield) of the title compound as a amorphous solid.
- Crystallization from ethyl acetate/diethyl ether gave 11 mg (8%) of white crystals: mp 183-
185 °C; (021D -60° (¢ 0.50; chloroform); EIMS (70eV) m/z (relative intensity) 462 (25,

20 Mh.

Ezample 58 _
(R)-8-(4-Methylpiperazin-1-yl)-2-[N-(4-morpholino)benzylamino}-1,2,3,4-
tetrahydronaphthalene |

25 To a solution of (R)-N-[8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]-4-
morpholinobenzamide (200 mg, 0.46 mmol) in anhydrous tetrahydrofuran (25 mL) was
added lithium aluminium hydride (200 mg, 5.3 mmol). The reaction mixture was heated at
reflux for 15 h, then cooled and quenched by the addition of water (200 HL), 15% aqueous
sodium hydroxide (200 uL) and again water (600 ptL). The mixrure was filtered, dried

30 (Na2504) and evaporated in vacuo. Purification on a silica gel column using
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Exanpl e 44 (R) - N-[8-(4-Met hyl pi perazin-1-yl)-1, 2, 3,
4-t et rahydro-2- napht hyl]-1, 1" - bi phenyl - 4- car boxam de To an

i ce-cool ed sol wbhisandssd (R)-2- anmi no- 8- (4- et hyl pi perazin- | -yl pchsedrBesés 5

t et rahydr onapht hal ene (100 ng, 0.41 mmol) and triethylamne (62 [err]L,

0.45 mml) in nmet hyl ene chloride (20 nmL) was added dropw se

4- bi phenyl carbonyl chloride (89 ng, 0.417% nmmol) in nethylene chloride (5

m.). After the addition the reaction was allowed to stir at anbi ent

t enperat ure for 15 mn and then washed with water. The phases were

separ at ed rr]),
rin et ABKoREchuaied 3hinforili Aol e @dfeﬂs gﬁé&?%&%ﬁgﬁ

filtered and evaporat In vacuo to 10 give cru
purified on mgﬂl%ymldjefﬂwnﬂunmpmndgswﬁtammlsn[d] lbh a8t (¢ 1.0, chissdifortf ed

th NH3 (10 Luent . Yi 59% of the titl d
b m(q.tﬁu@@qa‘f)gﬂzﬁrﬁe X 'ﬁéﬁwéq‘?’@ws((&vf w2 (relative

intensity) 425 (11, M ). Exanmpl e 45 15
(R) - 8- (4- Met hyl pi per azi n 1-yl)-2-N-(4-phenyl)benzyl am no. 1, 2, 3, 4.
t et r ahydronaEkapled8e To a sol ution of

R -N-[8-(4- 1. 2,3, 4-tetrahyd 2- ht hyl 1,1 -
(bl |)ohen3[/l : C%EME'@;%'B"WW%“ ¥ mol ) |enr gnﬁy&?ousngr)et hgl I ether (75
m) and Tb 8 solaHoHbF A brome-Bethijibennitald A eIk, 56 hitholyard eﬂé@sﬁhx?{ g{&l-{]da%e (95

nmg, 2.5 mmol). The 20 reaction mxture was heated at

cool ed and t Bei6 rymob itrnbydrous MA- @mﬂwlfgnnmde(lsome)tma@wmhqmnsw%

Tixture was 110 9ipDf R eon Sk 4 10 0 A0S T st Srsiomieie on

on a siliga qﬁﬂuo and:hce&idtmauﬁuﬁsoﬁaweweardmweﬂmdwmcmism&dvzammni um
hydr oxi de (95:4:0.5) as the uent %ave 180 ng (87% vyield) of the
title conpouffpamedAnd thecsgagicphase qux]ed.( 52§Q4)1ﬁbm¢291d evaperaied én vacuo.E| VB

(70 eV) -z pf ek @libe'sh 4 8fiG Eofdmi dding dotue¥E ollowed by chloroform as eluents gave 1.3
g (11% yield) of the title compound as white crystals: mp §5-86 °C; EIMS (70 eV) m/z
(relative intensity) 202 (71, M*).

15
Example 60
3-Methyl-4-morpholinobenzoic acid
To a solution of 3-methyl-4-morpholinobenzonitrile (1.0 g, 4.9 mmol) in glacial acetic acid
(10 mL) was added a 20% aqueous hydrochloric acid solution (60 mL) and the reaction was
20 heated at reflux for 35 h. The acetic acid was evaporated in vacuo and the remaining water
solution was alkalized with 2 M. agueous sodium hydroxide solution to pH 8. The solution
was washed, twice, with chloroform and the water phase was adjusted topH 4 witha 2 M
aqueous hydrochioric acid solution. The product was filtered off and dried in vacuo to
afford 1.0 g (91% yield) of the title compound as white crystals: mp 220-221°C; EIMS
25 (70eV) m/z (relatdve intensity) 221 (100, M*).
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Exanpl e 46 (R -N

-[ 8- (4- Met hyl pi perazin-1-yl)-1, 2,3, 4-tetrahydro- 2- napht hyl ] - 2- phenyl t hi azol
e- 4- car by d86s3 To a solution of 4-carboxy-2-phenylthiazole (88
ng, 0.43 mmol) 1 n anhydrous NN 5 dinethylformam de (25 rrL)P%m 1,
1' -carbonyl dii m dazole (73 ng, 0.45 mmol) and the reaction was heated

at 75 [err]C. Wen the carbon di oxi de ewg ution had ceased (after 30
mn), the reaction was cooled to roomtenperature and a sol ution of

(R)-2-am no- 8- (4- nmet hyl pi perazin-1-yl)-1, 2, 3, 4-tetrahydr onapht hal ene
(100 ng, 0.41 mol) in anhydrous N, N- di net hyl formam de (5 nL) was
added. The was allowed to stir at anbient 10 tenperature for 17 h

dth I ' L fi ' ' iLi I

ol urm- us: niORNEREMURPRIRE AR YA e bR bR el T
el uent gaveméfphotinobenzafide% yi el d) of the title conpound as white crystals:
EIMS (70eV) mlz (relative

irrﬁt ézg, éL ;? ﬁgygqleggnmf?gm(tﬁ;ligo@oh@\bg%%gég r(1 O;mg, 0.51 xsimol) in anhydrous

R) - N-[ 8- . ' 11 ik t [Q:2- thyll: 2- (4-
(75 oA PSRBT i 1 SN s Y6 W4
4- car boxy- Zand4hqreactibp|Was heatecbate? 5(°€0 Wien the éazbondibxide Bvaliniontag ¢é8ashl Pifter

R4
di et hyl f or jjanm de, (25 glL) was ded 1,1' -carbonyl diimdazole (73 0. 45
mob) and A inhg ORI S5 e EPPATHE A & SoHENoR Ry 2ol (6 oxi de

evol ution %W ( 1, xd,g],ﬂ,}, [ room
tenperature and a solnutﬁ?l?)ﬁ 2031"’2@.(te I%ah -am ng:%ﬁ%fﬂ%&,d)%@ﬁ@%@%&g%
1-yl) - 1, 2, WA-disetylformamide i mb) wasadded.Thegeactiont vasaidéwed to serd waibiHs
NN- di met hyl f or mam d 8? rrLé Wasladded. The {9(& ction s.allowed to stir at
anbi ent ' m“?&%ﬂ'é?g’f b apd fne solvent was evaporatsd im vacug) AR on 2slicagel, acuo.
Purificati ogbhsifin ASihg Eiléroftfin/edfanolhitaid w&hwf;h'o@.rz?fapam 91F 1§§L,gr at ed
with NH3 (100:3) as the eluent gave 110 ny (61 %yie of the®title
conpound as(S@f Yieldrefithe dilacompoundas whise rystalsOnp 1824175 *C)3 o 470 (c 1.0,
cht or of OF M) chadrbbtiimf: EARAS (0 e Ueidvé Soskble§y'4e 8 M3 (20 M)
PCT/ SE97/ 00469

15 Example 62

(R)-N-[8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl}-4-

piperidinobenzamide

- To a solution of 4-piperidinobenzoic acid (88 mg, 0.43 mmol; described in: Weringa, W. D.;
Janssen, M. J. Recl. Trav. Chim. Pays-Bas 1968, 87(12), 1372-1380) in anhydrous N,N-

20  dimethylformamide (S mL) was added 1,1'-carbonyldiimidazole (73 mg, 0.45 mmol) and the
reaction was heated at 75 °C. When the carbon dioxide evolution had ceased (after 30
min), the reaction was cooled to room temperature and a solution of (R)-2-amino-8-(4-
methylpiperazin-1-yl)-1,2,3,4-tetrahydronaphthalene (100 mg, 0.41 mmol) in anhydrous
N N-dimethylformamide (5 mL) was added. The reaction was allowed to stir at ambient

25 temperature for 17 h and the solvent was evaporated in vacuo. Purification on a silica gel
column using chloroform/ethanol saturated with NH3 (100:2) as the eluent gave 75 mg

. (42% yield) of the title compound as white crystals: mp 196-198 °C; [a]21p -6.3° ((-.‘ 1.0,
chloroform); EIMS (70eV) m/z (relative intensity) 432 (2, M™).



74 Exanpl e 48

(R) - N-[8-(4-Methyl pi perazin-1-yl)-1, 2,3, 4- tetrahydro 2- napht hyl ] benzam de
To an ice-cool ed sol ution of

(R) - 2-am no- 8- (4- net hyl pi perazin-1-yl)-1, 2,3, 4- t et r ahydr onapht hal ene
(210 ng, O0.86 I hgg@nd triethylamne (180 [err]L, 1.28 ol JpdrisedRbdays ene
chloride (30 nL)  was added dropw se benzoyl chloride (130 ng, 0.90 mmol) in
nmet hyl ene chloride (5 nL). After the addition the reaction was allowed to

stir at ambi ent tenperature for 15 mgy and then washed with water. The
phases were separated and the conbi ned organi ¢ phases were dried
(Na[err]SOerr]), filtered and evaporated in vacuo to give a crude

product which was purified on a silica gel colum using chloroform ethanol
saturated 1Exampl@é3H err] (100:3) as the eluent.Yield: 250 ng (84% of the

titl 1 -31

10, -] erioldefntpios a2t R dr e R R S0 (53, e
Exanpl e 49 1§aiohBylbtnzamide

[ 8(4- Met hyl pi pera2|n 1-yl)-1,2,3,4-tetrahydro- 2-napht hyl ] - 4-

met hoxybenz mohexylmw1md @00 314aumab) was Hissplved in thionyl chloride (20 mL) and

(130" . . eataf e bl oPRART (R koot bf oy Apiide wes exBBirhle i aglalind " ="

net hyl ene Chhﬁawﬁai&‘&wmmmewdmgdﬁmwammwmub Crati®idide (95
ng, 0.56 20 nmmol) in nethylene chloride (5 nL After the addltlon t he
reaction waschigride(Rémgd.43 mmol)was dissolvedin methy tide (5 als)gnd addedi n and

t hen washed %@ﬁ? i ned
organic phas&ﬁmg{l e'g&?ﬁ‘; O\P?kf% er eg %g‘ee\t/hg%?%?zg‘g We‘vﬁ%% to
gi ve a crudewgilidrmaphhilede (200smp0.41 mmblmdanahylameg(et uL.o0 45imot) inQ
chl or of or m et hanol . (ﬁ&n&: at NHJ'.errrl'?glOO 3)..as the el uent.
Yi el d: 148 ngethylenoghlpgide %@ﬁﬁaﬁ‘ the reaghon a5 allovped\pe st & amm;
186- 187 [errlC andthe? walHdavrit Watks. ive
Intensity) 3 gﬁékﬂf;ﬁ“ ¥ VD%’?@%%{%‘;%M“%M%&
PCT/ SE97/ 0046¢ganic phase was dried (Na2804), filtered and evaporated in vacuo to give a étbde
product which was purified on a silica gel column using chloroform/methanol/ concentrated
ammeonium hydroxide (95:5:0.5) as the eluent. Yield: 150 mg (85%) of the title compound
15 as white crystals: mp 224-226 °C; [«]21p -43° (¢ 1.0, chloroform); EIMS (70¢V) m/z

(relative intensity) 431 (2, M),

Example 64
(S)-N-[8-(4-Methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl}-4-N,N-

0 diethylaminobenzamide
4-(diethylamino)benzoic acid (94 mg, 0.5 mmol) and 1,1-carbonyldiimidazole (86 mg, 0.5
mmol) were dissolved in NV, N-dimethylformamide (4 mL) under nitrogen atmosphere and
stirred at 70 °C for 30 minutes. The reaction mixture was allowed to attain room
temperature before (5)-2-Amino-8-(4-methylpiperazin-1-yl)-1,2,3 4-tetrahydronaphthalene

25 (0.1g, 0.4 mmol), dissolved in N.N-dimethylformamide (4 mL), was added. The mixmre
was stirred at room temperature for 10 days before it was diluted with ethyl acetate, washed
with 2 M ammonia and dried (MgSO4). The solvent was removed in vacuo to give a
residue which was purified by ﬂash chromatography on silica gel with methylene
chioride/ethyl acetate 20:1 (containing 0.5% of ammonia) as eluent. yield 40 mg (23%): mp
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(R) -N-[8-(4-Methyl pi perazin-1-yl)-1, 2, 3, 4-t etrahydr o- 2- napbt hyl ] - 4- cyanoben
zam de To an ice-cool ed solution of (R)-2-am no-8-(4-nethyl piperazin-
1-yl)- 1,2,3,- t et r ahydr onapht hal ene (130 ng, 0.53 mmol) and
trlethylamne 110 [err]L, 0.80 mml) in 5 nethylene chlorl ’%gﬁé’%)’
added dr opwi sWOA?3488obenzoyl chloride (92 my, O.56 vl ene
chloride (5 nL). After the addition the reggction was all ovved to stir at

anbi ent tenperature for 15 min and then hed with water. The phases were
separ at ed and the conbined organic phases were dried (Na[err]SJerr]),
filtered and evaporated in vacuo to ~ give a crude product which was

purified on aaBliHCT (@&d); @9 LyH25/(c0RSs McOH) BIMS €706 ) ok/z {rolativesintensidypd20n t h
NH err] (100:4) as the eluent, Yield: 120 ng (61% of the title-conmpound as

white crystal@3.MP).184-186 C, [err] -47 (c 1.0, €HCL[err]); EIMS (70eV) mz
(relative intensity) 374 (54, M ). - ‘Exanple 51 15

(R) - N-[ 8- (4- Met hyl pi perazin-1-yl)-1, 2, 3,"4-tetrahydr o- 2- napht hyl ] - 4-
trifluormet hykgdmhple6s! oxybenzar’ri de - 4- Car boxyphenyl

trifluoronethanesul fonate . ])GS% cribed in: lLooker, J. H;
Hayes, C H ; GBdy-t4-M eﬂ'lepei‘Pz"!B\hl’ 4"89'@ ydegs4-napht *v!if 4) was

di ssol ved in n&lﬂlg gide (10 nL) and heated at 40 C for 45 min.
The excess of p‘m on'hf"t Eiﬁ’l“ oride was 20 evaporated in vacuo, the residue was
treated with T@h:uieaeodadisdgmtmft(ﬂ)az-antme&(#mﬁxylpipemzin%ﬁw&)em&#- vacuo. The

Chi'ori de. (5 neFREPraREAeT a8 Fhmimolfba kidhiiatine o (i g pmol °°

R) - 2- { ﬂiloﬁ% giffao ey ihRA
El)lo ngm 8042mm%*e?eéﬁ°ﬁ(mhﬁra§t§ﬁﬁegm ne Q(e-hn( errﬁm‘ 3’169 rr?ml |%\tgtd one

met hyl ene wchl mgj @146 mp®lyin methylene ehloritke(Smbi). ﬁfmﬂxehddmeammuwaya%ﬂled to
stir at ambient te rature for 15 n_an d ter

The phases welPStE %ebé?"éﬁf%“frﬁ ot ?Wr?@% g\zfﬂ:%sg a"%’géé'g% fqug godium
(Na[ err] SO er fiddrog efnlcub%ﬁﬂe' The hm@%r&%ﬁamhﬁﬂmeﬁrg@maﬁwﬁma crude

product - whi ch was purified ona silica gel colum

chl or of or nl et B¥a251043. filgrediand cvaporateds VG@W°3}”°M¢@’E¢%W°%W“§PEF&PCH§‘ ny

Lorr] < a1 (o g edtplyfR RHibfogiiuithirl eiion b Nip ib0ih A e %?é%i? ty)
497 (17. N¥). Yield: 150 mg (81%) of th¥\EX1 €6riigina as white crystals: mp 203-204 °C; [a]21p -20°

PCT/ SE97/ 00469 76
(c 1.0, chloroform); EIMS (70eV) m/z (relative intensity) 417 (10, MH).

Example 66 |
(S)-N-[8-(4-Methylpiperazin-1-y1)-1,2,3,4-tetrahydro-2-naphthyl}-4-

20 tfinuoromethylbenzamide
The title compound was synthesized according to the procedure of Example 65 using the
(S)-form: mp 202-204°C; [e}21p -13° (c 1, MeOH); EIMS (70eV) m/z (relative intensity)
417 (5, M.

25 Example 67
(R)-N-[8-(4-Methylpiperazin-1-y1)-1,2,3,4-tetrahydro-2-naphthyl}-4-
methylsulfonyloxybenzamide '
A suspension of 4-methylsulfonyloxybenzoic acid (0.60 g, 2.8 mmol; described in: Looker,
J. H.; Hayes, C. H.; Thatcher, D. N. J. Am. Chem. Soc. 1957, 79, 741-4) in thionyl chloride

30 (15 mL) was heated at reflux for 30 min (the mixture became homogeneous). The excess of



Exanpl e 52
(R -N-[8-(4-tert-Butyl oxycarbonyl pi perazin-1-yl)-1, 2,3, 4-tetrahydro-2-napht

hyl ] - 4- nor phol i nrobenzam de 5 To a solution of 4-norpholinobenzoic
acid (0.59 g, 2 8 mmol ; described in: Degutis, J.; Rast ei ki ene, L;
Deguti ene, A. Khim 1978, 14(10), 2060-2064) in anhy?

di met hyl f or mam 97;(%88 m.) was added 1,1'-carbonyl diim dazol e ge)igg%bkg 0
mol ) and the reaction was heated at 7%;C When the carbon di oxi de
evol ution had ceased (after 30 mn), the reaction was cooled to r.oom

tenperature and a solution of tert-butyl (R)-4-(7- 10 am no-5,
6,7, 8-tetrahydro- 1-naphthyl)piperazine- 1 -carboxylate (0.90 g. 2.7 mmol)
in anhydshienyl bmbﬁdﬁmmpdmdmm(msmﬁdpcmsumm tbhene emdtagaim was

[ 1 dt t t te h | t
v apor it e | n i aBlYEn AR SpC, Caide cd chfdiiag (11 ahes D7 vme g«yagn ssov?v'ae%
chl or of or 1 et jpmethyRad é!ﬂ&ﬁd%ctsmﬂ)ﬂnh"dadéd]&%\%& ﬁsantx&eco%héaesa{unefer r

(84% vyield) of the title compound as a dar Vi scous ol 45 err]

(c 0.50, 15 6+(4m®hsdmymzt§|lm}l.zad«)emndrth&alme(lmm&ns mmdpdhd(5. M +
% R) N[ 8( Pf pe °£}f M"?/f%“ WL 0.68 mympl) in methylepe chlpride (20 ML) - Afterthe additionthe n2 ani

To anrdagfor-Wa Rdwea bdétir @harfbient temperature for 15 min and then washed with dilute
(R) N-[8-(4-tert-butyl ocharbonyI pi perazin- |-yl)-1 ,2,3,4 20

tngt L alhgg (ra 0- 2- A@mnmnd}m yisegsmearhonpncie mqgmea@;(:dta?i ga; ommq??h}rﬁ_q) wasThe
reac%/i on was {ﬂ&kéﬁ),@ﬂ%%ﬂ%%ﬁrﬁ@%&% m}f g g’(ﬁf’\y@ﬁt was

evaporated in pmmmawuihdafgel crdhamiusing\ﬁﬂorofomlﬂhﬁamaﬁﬂﬂed mm\mgr(m@?)) &lthe
al kalized with a eous_sodi um h%drom de sol ution and extracted,

twice, with nﬁ?‘ﬁ%@gﬂléa B8 (%) cfithe ojed as whiteprystals) mp 199-200°6% ned
organic 25 pigRes 967 @ 1,k GrJfM?:{)egtﬂé%e\gMzngélhﬁ&e%éﬂs@?%etﬁa% ated in

vacuo. Purification on a aﬁ ca ge
chl or of or i’ met hanol / concenuat ed ammoni um hydr oxi de (95 5:0.5) as the

el uent gave 580 (L0% vyield) of the title conmpound as white crystals: np
202- 203 C -56 (¢ 1.0. chloroform; EIMS (7CeV) mz (relative

::gfr/e gSE '9';}%OjégRﬁV-[N@-Methylplperazm-l-yl)-l,ﬂ@d%ﬁ%ﬂ;&%-z-naphthyl]-4- 27

15 hydroxybenzamideA suspension of sodium 4-acetoxybenzoate (1.0 g, 5.4 mmol) in thionyl
chioride (15 mL) was heated at reflux for 1 h (the mixture became homogeneous). The
excess of thionyl chloride was evaporated in vacuo, the residue was treated with toluene
and again the solvent was removed in vacuo. Crude acid chloride (150 mg, 0.77 mxﬁol) was
dissolved in methylene chloride (5 mL) and added dropwise to an ice-cooled solution of

20 (R)-2-amino-8-(4-methylpiperazin-1-y1)-1,2,3 4-tetrahydronaphthalene (180 mg, 0.73
mmol) and \riethyiaminc (150 uL, 1.1 mmol) in methylene chloride (20 mL) . After the
addition the reaction was allowed to stir at ambient temperature for 15 min and was then
washed with diluted aqueoiis sodium hydrogen carbonate. The phases were separated and
the organic phase was dried (Na2S04), filtered and evaporated in vacuo. The residue was

25 dissolved in 99.5% ethanol (15 mL) and concentrated hydrochloric acid (5 mL) was added.
After 17 h, the pH was adjusted to 8 and the solvent evaporated in vacuo. The residue was
partitioned between water and chloroform. The organic phase was separated, dried
(Na2804), filtered and evaporated in vacuo to give a crude product which was purified on
a silica gel column using chloroform/ethanol saturated with NH3 (100:4) as the eluent.



Exanpl e 54 :

(R -N-[8-(4-Methyl pi perazin-1-yl)-1, 2, 3, 4-t et rahydr o- 2- napht hyl | - 4-

nor phol i nobenzam de To a solution of 4-norpholinobenzoic acid (0-89 g,
4.3 mol ; described in: Degutis, J.; 5 Rasteikiene, L.; Degutene, A Zh.
Og. Khim 1978, 14(10), 2060-2064) in anhydrous N, N- di I de
(30 nL) was a&@e’d’r’&‘?’i ' -carbonyl diimdazole (0.73 g, 4.3 mrg%%ap e
reaction was heated at 75 C \Wen the carbogy di oxi de evol uti on had ceased
(after 30 mn), the reaction was cooled to roomtenperature and a
solution of (R)-2-am no-8-(4-

nmet hyl pi perazin-1-yl)-1, 2, 3, 4-tetrahydronapht hal e (1.0g, 4.1 mol) in
anhydr ous N, N¥ieldd 70 gig@6%y) bf the anap@mdras)mwéls[oaggedﬂ”(hes Shdaroformyias

all owed to st} i en . _.lenmpe 24 h and the sol vent was
evapor at ed | rﬁ%b&%{}gﬂ‘?ﬁ é‘?‘%‘h“[eilﬁﬁ‘qgws ggi{zﬁrw)gel colum using
chl or of or m net hanol / concentrated amoni um hydr oxi de (95:5:0.5) as the

el uent gave 1.5 g (85%yield) of the tide conmpound as white crystals: np
230-231 C, Exdmple$9 49[err] (c 1.0, chloroform; EIMS (70eV) m z

| ative i ntgpsi a4 10, M . .

{8 (4. Mothy| ORETlt-Hietoypperadn-1-s)-1.20 sty oo naghrill 4 gehyibenzamide

nor phol i nobeneagd #e-cooled $416tidn f (R)-2Qivian+844 ndhylpipérasiiizep1,2@per di ng to the
procedure of Exanple 54 using the 20 (S)-form 228-230 C, [err].
h3slerr] (c leahydrgmapihaiene((Fmg, O mencd) and tpethymine<®5 .. 0.68 mmpihin 1

M#) . Ex . . X

R)-N-[ 8- (4- Et %‘ﬁ%ﬁ%&g‘i‘.“#—@ My wps gdded fdropwise L-ethylbepzoy] chiorids (81 me. .48

mor phol i nobenggisl)df methylené@hloride (SsnlnAfek the addition the reaction was allowed to stir at

(R -N-8-(piperazin-1-yl)-1,2, 3 4-tetrahydrq-2-naphth -

mor phol i ndbendBbicRfdemprratHs fonl Hminand ';J‘le'{ W“g’éét é”’(“?%ﬂﬁ.?h%r"é“%\mé@wd

pot assi um 290 | giee@tflarld W : 32
mol ) and theanrdcetgépggﬁkizahéé%’ ' gé)lafir?zesgﬁ?’ofp 48 h ;%? anbl eﬁ‘t“atggorr{gglgatt?g&e
The reacti on piodias whickeasfputified enla sitica gdl solmuinasing cBBrofena/pthenxil satusatedwrithuo.

The resl due veg Rebd.ay ds e dudt VRE" 1T B6ERS of Bt 8l SmAllila S 4Ghe crystals:
| mp 177-178 °C; [a}21p -43° (¢ 1.0, chloroform); EIMS (70¢V) m/z (celative intensity) 377
s (27, M%),

Example 70
(R)-N-[8-(4-Methylpiperazin-1-y)-1,2,34-tetrahydro-2-naphthyl]-4-butoxybenzamide
To an ice-cooled solution of (R)-2-amino-8-(4-methylpiperazin-1-yl)-1,2,3,4-

20  tetrahydronaphthalene (110 mg, 0.41 mmol) and triethylamine (95 pL, 0.69 mmol) in
methylene chloride (20 mL) was added dropwise 4-butoxybenzoyl chloride (103 mg, 0.43
thol) in methylene chloride (5 mL). After the addition the reactior; was allowed to stir at
ambient temperature for 15 min and was then washed with dilute aqueous sodium hydrogen
carbonate. The phases were separated and the organic phase was dried (Na2504), filtered

25 and evaporated in vacuo to give a crude product which was purified on a silica gel column
using chloroform/ethanol saturated with NH3 (100:2) as the eluent. Yield: 150 :ﬁg (75%) of
the title compound as white crystals: mp 190-191 °C; [0]21D -49° (¢ 1.0, chloroform);
EIMS (70¢V) m/z (relative intensity) 421 (0.6, M+).

30
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t he phases were separated, and the organic phase was dried (Na[err]S(err])
filtered and evaporated in vacuo . Purification on a silica gel colum

usi ng chl thanol saturated with NH3 (100:3) as thg-gkedpbigave
63 ng (66% vyi gfv% %{5‘3? title conpound as white crystals: np: 204-206

[err]C [err] -67 (c 1.0, chloroform; EIMSdy (70eV) mz (relative
intensity) 448 (21, M). Exampl e 57

(R - N-[8-(4-Propyl pi perazin-1-yl)-1, 2,3, 4- tetrahydro 2- napht hyl ] - 4-
nor phol i nobenzam de 10 To a sol utlon of

(R) - N- 8- (pi per aExampleyll) - 1, 2, 3, 4-t et r ahydr o- 2- napht hyl | - 4-

ot hosi L&"be”zaiﬁa‘*ﬁsﬁ%&e@vfﬁg@% PR e Rabhli GosdReinzamice
0.43 mml) and fhetdeamipoid wassynthesizéd Méxﬁﬁ)gft@ihc?rﬁb%ﬂﬁrc%? ERdfRpI8 170 using the
tenperature. The reaction mxtureqﬁi t(tered and the sol vent

evapor at ed in vEDdform:Tng 190612476 { ¢ LiMe@H):HIME@he Yiomizrelative inwnsity)de
and water, ? ?ﬂe 1p*ef.ges separated and the organi c phase was dried
(Na[err]SCIe r] ? ted and evaporated in vacuo. Purification on a
silica gel colum using chloroformethanol saturated with NH err]

(100:4). as the eluent gave 58 ng (44%yield) of the title conpound as a
anor phous sol i d.-!?—ﬂﬁr ystal li zation fromethyl acetate/diethyl ether gave .

chiorotormy . i -GBSl 511234 Retabeyatyeh iy iEnforsBencamide
Exanpl e 58 To @kjceopled blutign of (Rwannm-a-(éhh')cﬂ@lﬂibemzm 1-y1)-1,2,3.4-

4- nor phol i no ben | am tetr dronapht hal ene 25 To a
S(()| ut i og of Im ) Zw}/ thllene &3(?mg,053 mmol)andtx?etg axmne%lOuL 0.79 mmol) in

(R - N-[8-(4-net mehmememah& (ismh% v;las%d&délrra @mfﬂfo&b%nia?p&ﬁ&vdd(sémg,oss

nmor phol i nobenzam dé ( ny, i n "anhydrous t ahydr of uran (25
m) was atraeal) hlmﬁﬂm&hlmdn(mmmmsa@@ocmnm re§¢tibnmmla)low¢lm9 Stir at

-reaction m xture S, heat ed ref | for cool ed.and
guenched by t he SXGHM Wﬁ‘"‘%&f&%‘f"é ﬂﬂhﬁg\y/‘%ﬁ{b‘gﬁﬂ “d‘gﬁﬁl um
hydroxi de (200 h carbdrlate JPticphdks Werd epitate@ hrid tht orghlife phhse!wiis@iriéd s
filtered, dried %SMNaZSOZL) adr?d evaporated in vacuog Purification on a
silica gel dél ufaabd)filtered and evaporated in vacuo to give a crude product which was purified on
a silica gel column using chloroform/ethanol saturated with NH3 (100:3) as the cluent.
Yield: 130 mg (65%) of the title compound as white crystals: mp 189-190 °C; [e)21p -30°

(c 1.0, chlorqform); EIMS (70eV) m/z (relative intensity) 367 (11, M™1).

20 Example 73
(R)-N-[8-(4-Methylpiperazin-1-yl)-1,2,3 4-tetrahydro-2-naphthyli]l-4-bromobenzamide
To an ice~cooled solution of (R)-2-amino—8-(4—methylpiperdzin-l-yl)-1,2,3,4-
tetrahydronaphthalene (130 mg, 0.53 mmol) and triethylamine (110 pL, 0.79 mmol) in
methylene chloride (25 mL) was added dropwise 4-bromobenzoyl chloride (122 mg, 0.56

23 mmol) in methylene chloride (5 mL). After the addition, the reaction was allowed to stir at
ambient temperature for 15 min and was then washed with dilute agueous sodium hydrogen
carbonate. The phases were separated and the organic phase was dried (Na2S04), filtered
and evaporated in vacuo to give a crude product which was purified on a silica gel column

using chloroform/ethanol saturated with NH3 (100:4) as the eluent. Yield: 120 mg (51%) of
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chl or of or nf et hanol / concent rat ed anmoni um hydr oxi de (95:5:0.5) as the

el uent gave 61 ng (32%yield) of the title conpound as white crystals:
[err] +19 (c ], orof orm; EIMS (70 eV) nmlz (relativg.l LLY)
420 (8, M), &ogm’@?{%rrpl e 59 3- Met hyl - 4- nor phol i nobenzoﬁﬁ’rglﬁﬁg'mé To
a solution of 4-brono-3-nethyl benzonitril eg 11g. 56 mmol ) and pot assi um
fluoride (3.3 g, 56 mml) in anhydrous N, N-di met hyl f ormam de (150 i)
was added norpholine (15 g, 170 mmol ) and the reaction was heated at

145 [err]C for 4 days. The solvent was evaporated in 10 vacuo and the

resi due was pthetitieicompouridas wehdte criistalda yip 200260 °E foddéyh €32° (F 110, ¢HiGrefemas

separ at ed and_t he organi c phase was, drjed rrl,Sqerr]), filtered and
Y lflgr‘i‘zgﬂﬂé“%ﬁ%r :

evapor at ed i nEMe §{PeV) m/z (relapys infens )gel col um using tol uene
foll owed by chloroformas eluents gave 1.3 g (11%yield) of the title
conpound as white crystals: np 85-86 [err]C, EIMS (70 eV) niz

(relative int Example)74202 (71, M). 15 3- Met hyl - 4- nor phol i nobenzoi c

ol i n of aciRriat Mefupiperann i A Fueaniane b opidetiamide
hydrochl oric ?shﬂic%%meh%muﬁ@&p{}én)yzaﬂdinmqu 1pipEradin-yifi1,2030at ed at

reflux for 35 h. The acetic acid was evaporated 1n vacuo and the remaining
wat er s otegrahysironaphthallehe(1i10 sng, Rid5 mmol)angmiethylamine(98 pLA).67 mymicl)an

| uti H 8. . Th |, UL ] i th .ch f d
The vt or  phobElebe SR (25 Wt was spBP aBRS dcrdlfdhpoitchibuin g B4, 17
aci d sol uti onmmidlfinhéllete chlstide (5 hit)) cAfr@the Aditiod[ the deaktion/was ifloived to stir at

afford 1.0 g (91 %yield) of the title conpound as white crystals: np
220- 221 [ @¢ r | @nbientyemperatugerfpe 1§ min and was then yashed with dilutpgt agueeuy spdipm M er r |

?DCT / SE97/ 0046 gydrogm\/t\.grb%;éé.d'ﬁ?e%hases were separated and the organic phase was dried

(Na2504), filtered and evaporated in vacuo to give a crude product which was purified on
a silica gel column using chloroform/ethanol saturated with NH3 (100:3) as the eluent.
Yield: 97 mg (56%) of the title compound as white crystals: mp 204-205 °C; [0]21p -46°

s (c 1.0, chloroform); EIMS (70eV) m/z (relative intensity) 383 (19, M),
Example 75
(R)-N-[8-(4_-Methylpiperazin-l-yl)-l,2,3,4-tetr§Ilydro-2-naphthyl}-4-benzylbenzami;!e
4—Behzy1bcnzoic acid (0.50 g, 2.4 mmol) was dissolved in thionyl chloride (10 mL) and

20  heated at reflux for 20 min. The cﬁccss of thionyl chloride was evaporated in vacuo, the
residue was treated with toluene and again the solvent was removed in vacuo. Cn;de acid
chiaride (100 mg, 0.46 mmol) was dissolved in methylene chloride (5 mL) and added
dropwise to an ice-cooled solution of (R)-2-amino-8-(4-methylpiperazin-1-y1)-1,2,3,4-
tetrahydronaphthalene (110 mg, 0.44 mmol) and triethylamine (90 pL, 0.65 mmol) in

25 methylene chloride (25 mL). After the addition, the reaction was allowed to stir at ambient
temperature for 15 min and was then washed with dilute aqueous sodium hydrogen
carbonate. The phases were separated and the organic phase was dried (Na2504), filtered
and evaporated in vacuo to give a crude product which was purified on a silica gel column
using chloroform/ethanol saturated with NH3 (100:3) as the eluent. Yield: 130 mg (62%) of



80 Exanpl e 61
(R -N-[8(4- Met hyl pi perazin-1-yl)-1, 2,3, 4-tetrahydro-2-napht hyl ]-3nethyl -

nor phol i nobenzam de To a solution of 3-nethyl-4-norpholinobenzoic acid
(110 mg, 0.51 nmol) in anhydrous s N, N-di nethylformam de (10 nL) was added
1, 1' - car bonyl diypshaagp! € (87 ng, 0.54 mol) and the react ipef/spgHgodgat ed
at 75 C When the carbon di oxi de evol ution had ceased (after 30 mn),

the reaction was cooled to roomtenperaturgyand a sol ution of

(R)-2-am no-8-(4- met hyl pi perazin- 1-yl)- 1,2, 3,4-tetrahydronapht hal ene
(120 ng, 0.49 mmol) in anhydrous N, N- di met hyl f ormam de (5 nL) was

added. The reaction was allowed to stir at anmbient gg tenperature for 15 h
and the sol vethe nﬂesor@mwdraawéae exystalsemp. 199uA92°Ce El2 bin -397 (g 140, Chlorofaren);

col um in le@r NH[ err 100: 2) as the
el ugnt ;Zbeglﬁﬁdﬁéﬁe%wgé oyl e 'P%?L'%%%@Wﬁe cEmpoLn((j as V\}‘ll te crystals:
np 172-175 C;, [err] - 47[err] (c 1.0, chloroform; EIMS (70eV) niz

| ati i nt it 448 (5, M). 15 Exampl e 62 '
ErR)e ﬁl—l[\ée(ldfnaféméﬁéerazi(n 1- yl)) 1,2,3,4- te{nr)ahydro 2-naphthyl]-4 .
DI er |1 nobenGRINAE e cbrafh LR 2% L RgRARAC 201 9 (88, O
Chi m Pays- Babenzo@ibenfantide) . 1372 1380) in anhydrous N, N 20
ol ) and 1 hed Benzsyhelets 830 (O di%aalraéw&v‘fa%&%%” L?Qu%%@fﬁé&mw%ﬁm ®
mo an e4
di oxi d I | ed
oI de evol bl i 508 b e bxcal of ignyTfbriok U LG koS8 ©

to room tenperature an tion o
met hyl pi per azi‘esidﬂeyzlasn'da,tﬁ\&ﬂmolme aﬂﬂ/lgwnﬁlplswvaitems rérOéedrin yadhodQrodeatid i n

anhydr ous or e dded. . e r.eaction was
al | gwedut d% st ?‘F‘“éé\k(g#gﬁ’émé&z@m é’r‘éf’wg%z'\‘ ‘BF‘EX %ﬂ @@Q@Geﬁeﬂms
evaporated in sk 1ahﬁﬁc— ShHAT -

chl gr of orm et ﬂfggg’%&;%ﬁj{cg%gﬁedw th dl\?l‘rl—%ﬁ‘(?%% S-Qh—methy 1gent xg 7%4'

(42% yi el d) otctrabysdronaphthalens (h4dimg. 0.57 mmal t;lsﬂl&lasnnqﬁﬂﬂﬂﬁyﬂ.&@mﬁ;ol)[mr r]
M?;’ (¢ 1.0, methyﬁ%@ﬂél%%@é gg.';l Wtﬁ a&Qinon, e(rggclu%gi 'was allo nt | ttixy 2t am%ncns
PCT/ SE97/ 004 6&mperature for 15 min and was then washed with dilute aqueous sodium hydrogén
15 carbonate. The phases were separated and the organic phase was dried (Na2SO4), filtered
and evaporated in vacuo to give a crude product which was purified on a silica gel column
using chloroform/ethanol saturated with NH3 (100: 3) as the eluent. Yield: 120 mg (48%) of
the title compound as white crystals: mp 194-195°C; {a]21D -51° (c 1.0, chloroform);
EIMS (70eV) m/z (relative intensity) 453 (2, M+).
20
le 77
(R)-N-[8-(4-Methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]-4-
(trifluoroacetyl)benzamide
4-(Trifluoroacetyl)benzoic acid (0.50 g, 2.4 mmol) was dissolved in thionyl chloride (15
25 mL) and heated at reflux for 20 min. The excess of thionyl chloride was evaporated in
vacuo, the residue was treated with toluené and again the solvent was removed in vacuo.
Crude acid chloride (97 mg, 0.43 mmol) was dissolved in methylene chloride (5 mL) and
added dropwise to an ice-cooled solution of (R)-2-amino-8-(4-methylpiperazin-1-yl)-
1,2,3,4-tetrahydronaphthalene (100 mg, 0.41 mmol) and triethylamine (85 uL, 0.61 mmol)
30 in methylene chloride (35 mL). After the addition, the reaction was allowed to stir at



Exanpl e 63 :
(R -N-[8-(4-Met hyl pi perazin-1-yl)-1, 2,3, 4-tetrahydro-2-napht hyl ] - 4-
cycl ohexyl benzam de 4- Cycl ohexyl benzoic acid (0.50 g, 2.4 muol) was
di ssolved in thionyl chloride (20 nL) and 5 heated at reflux for 30 mn.
The excess of_ thionyl chloride was evaporated in vacuo, the | die was
treated with YSPTR and again the solvent was renoved in va%%’?ég%r%h‘gg aci d
chloride (96 ng, 0.43 muol) was dissol veds'gn nmet hyl ene chloride (5 nL) and
added dropwi se to an ice-cool ed sol uti"on of
(R) - 2- am no- 8- (4- et hyl pi perazin-1-yl)-1, 2,3, 4- t et r ahydr onapht hal ene
(100 ng, 0.41 mmol) and triethylamne (62 [err]L, O 45 nmol) in 10
met hyl ene chlsenviel tefmiferatin for 15frhifand s thef iwasted withaliluteRjubsus sedismtydrogesl t 0
stir at anbi ent tenperature for 15 mn and then washed with water. The
phases were s@phwnatecthcphasesyere separaisd 3ad the opganicphass was drisd (Na2504), filtered
(Na[err] Sq err L) ' | =T e

dnltlevarldrdsb (18 Ve 0 Rl KR Vs pRrifl 6 sifila §lf column

product whi ch was “purl e
chl or of or m maisingrohlorofontyethasol asterited with NHR{100:8) as theckivent. d¢ield 998 mg{S54%p) ofs

T by ol et TR A 1
70 ' ; i .43; . Ex 64
(70eV) mz I\%‘H’nré{‘ﬁh VEINS (Z@gl\fi;}fff t(r%)a %gﬂmfngxty) MS% )(/2c¥r' (1;4"' . anmpl e

(S)-N-[8-(4- pl per azi 3,4-tetra -naphthyl]-4-N.N- 20
di et hyl am nobenzam de 4- (di et hyl am no) benzoic acid (94 ng, 0.5 nmol)
and 1, 1-carbaqnyl di.i gjdazole (86 ng, 0.5 mml ) were dissolved in

N, N- di net hyl f (4 nlL) under nitrogen atnosphere and stirred at

70 [err]C for ' ' ] . b1, oom
t enperature- b(ﬁ?%k@%@%%ﬁgﬂ?gﬂ)%mgﬁ%&@W?-ﬁﬂlﬁb}ﬁbﬂl

1, 2, 3, 4-t et r gyljkebnzamaiglet hal ene 25 (0. 1g. 0.4 nmmol). dissolved in

N. N- di et hyl f.Qr mani de (4 dded. T 1 Xt g . stinpgd at
room t enper at @s‘%ﬁ‘f’“l 4—%%:\3;’?}@‘0%@1%%9@9'@3 ’eddjgl\?\nmf'}?l)elf'\@fy cugt” ai)t9 e.
washed Wit thg 1 in@iiBe (23 nill)dvadialided 1 Meabbeyldilnidadd)e (89 @hg 154 nit6l) asdroved
I n vacuo to give a resi due which was purified by flash chromatography

on silica gel thareastiorowns/hcated at 75 °C. Whes theiearengipxide etolatondiad pesed (aftsr 40 ng
0. 5% Of _antro e, B réabtiflWas obbfeh fo Hdnd Rrrpériithe aflfh solution of (R)-2-amifg-81(4-34853
15 methylpiperazin-1-yl)-1,2,3,4-tetrahydronaphthalene (120 mg, 0.49 mmol) in anhydrous
N N-dimethylformamide (5 mL) was added. The reaction was allowed to stir at ambjent
temperature for 17 h and the solvent was evaporated in vacuo. Purification on a silica gel
column using chloroform/ethanol saturated with NH3 (100:3) as the cluent gave 128 mg '
(62% yield) of the title compound as white crystals: mp 245-247 °C; [a]21D -69° (c 1.0,

20  chloroform); EIMS (70eV) m/z (relative intensity) 414 (15, M+).

Example 79
(R)-N-{8-(4-Methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl}-4-(N V-
dipropylaminosulphonyl)benzamide
25 To a solution of 4-(N,N—dipropylaminosulphohyl)bcnzoic acid (120 mg, 0.43 mmol) in
anhydrous N,N-dimethylformamide (25 mL) was added 1,1'-carbonyldiimidazole (73 mg,
0.45 mmol) and the reaction was heated at 75 °C. When the carbon dioxide evolution had
ceased (after 30 min), the reaction was cooled to room temperature and a solution of (R)-2-
amino-8-(4-methylpiperazin-1-y1)-1,2,3,4-tetrahydronaphthalene (100 mg, 0.41 mmol)in
30  anhydrous N,N-dimethylformamide (5 mL) was added. The reaction was allowed to stir at



168-170 C (dec); [err] +25[err] (c 0.25, MeOH); EIMS (70eV) mz (relative
I ntensity) 420 (13, M). Exanple 65 5

(R) - N-[8-(4-Met hyl pi perazin-1-yl)-1, 2, 3, 4-t et rahydr o- 2- napht hy1] - 4-
trifluoronethyl benzam de To an ice-cool ed sol ution of

(R) - 2- am no- Byf4ls7Makddy! pi perazin-1-yl)-1, 2, 3, 4- t et r ahy drp@igeideadocne
(110 ng, 0.44 ﬁandtrlethylamne(Ql[err]L 0.66 mmol ) in

met hyl ene chloride (20 nl) was added dropy se 4-(trifluoronethyl)benzoyl
chloride (96 10 ng, 0.46 mol) in methylene chloride (5 nL). After the
addition the reaction was all owed to stir at anbient tenperature for
15 mn and was then washed with dil uted agqueous sodi um hydr ogen

car bonat e. Timblpiuasapermxeefos%hm thd solmentiwas evapgratedoinyacuve Puvification estia

e, por 1 et 55 coton SR ST Gt eleha Yok R BT TRERNE 1 7 oo

Wi th NH err]sg aagqm yﬁ.-td)toh ﬂchiﬂé%BInpoﬂrﬁl as a‘ombal; oilt 31 24p Bﬂ’la@osot chiléroforiny;! e
conmpound as whi %sta S: 203- 204 err] -20 (c 1.0,

chl or of or m) ; EBS/7Qe M(r#ptzve(m@nwbﬁbzilﬁtmé.ty) 417 (10, M.

Exampl e 66

(S)-N[ 8- 5(4 Met hyl pi perazin-1-yl)-1, 2,3, 4-tetrahydro-2-naphthyl]-4- 20
trifluoronet m de The title conmpound was synt hesi zed accordi ng
to the procedure o npl e 65 using the 202-204[err] G,

[err] -13 ( c(&)-NwetEYWem“by m&+m3@-?meh@!lpyenﬂawm4e
(5, M¥). ’
(R) - N- 8( vl F%Pép Blefl Solutign o8 §-¢-amino-§ (- mettyipiperazi LD L2261 - 4-
met hyl sul f onphaugdmnphﬂmdm (100 mg, ®43 nmymdmemylammswl.m mmpl)mxy ben20| C
acid (0.60 g cribed i ooker
That cher 1D, nn%ygnggﬁp Q}é aﬁr&gffiopygs ephenylagetyl fM"BWUaé‘I}*/ﬁ § ?Eé‘ml 0
(15 L) was e ).
(Lo m) e Opﬁﬁaﬁﬁeﬁé cHiéride'(¥ \7%9.9 4&3&8%&6&&3 therealctibrPwhCARWRA RSP SRR
PCT/ SE9Q7/ 004 tegnperature for 10 min and then washed yvxth water. The phases were separated and the
organic phase was dried (Na2S04), filtered and evaporated in vacuo to give a crude
product which was purified on a silica gel column using chloroform/ethanol saturated with
15 NH3 (100:3) as the eluent. Yield: 95 mg (61%) of the title compound as white crystals: mp
151-152 °C; {0121 p -4.3° (¢ 1.0, chloroform); EIMS (70eV) m/z (relative intensity) 363

(21, MH),

Example 81

20 (R)-N-[S-(4-Methylpipéran‘n-l-yl)-l,2,3,4-tetrahydro-2-naﬁhthyl]-3-
phenylpropanamide
To an ice-cooled solution of (R)-2-amino-8-(4-methylpiperazin-1-y1)-1,2,3,4-
tetrahydronaphthalene (99 mg, 0.40 mmol) and tricthylamine (83 pL, 0.42 mmol) in
methylene chloride (20 mL) was added dropwise 3-phenylpropionyl chloride (72 mg, 0.42

2s  mmol) in methylene chloride (5 mL). After the addition, the reaction was aliowed to stir at
ambient temperature for 15 min and then washed with water. The phases were separated
and the organic phase was dried (Na2S04), filtered and evaporated in vacuo to give a crude
product which was purified on a silica gel column using chloroform/ethanol saturated with
NH3 (100:4) as the eluent. Yield: 120 mg (61%) of the title compound as white crystals:



83 t hi onyl chloride was evaporated in vacuo, the residue was treated
with toluene and again the solvent was renoved in vacuo. Crude acid
chloride (110 ng, -0.47 nmmol) was di ssol ved in methylene chloride (5
m.) and added dropw se to an ice-cool ed solution of (R)-2-am no-

8- (4-nmethyl piparazilks1-yl)-1, 2,3, 4-tetrahydronapht hal ene (11 Cq%ﬁ

nmml ) and 5 Wi’?ﬁ‘% amne (94 [err]L, 0.68 mmol) in nethyl e%e C ?@?oiﬁﬁe (20
m.) . After the addition the reactiof, was allowed to stir at -anbient
tenmperature for 15 min and then washed h dilute aqueous sodi um
hydr ogen carbonate. The phases were separated and the organi c phase was
dried (Na[err]SOerr]), filtered and evaporated in vacuo to give a crude
product whi cipu8s-186 °C; o2 i #6.6° (1.8, chl droformYEIMS{708W) mitd (reative intensity)

chl or of or ! et hanol sat ur at ed with NH3 (100:3) as the 10 eluent.Yield: 160
ng (78% of QWSﬂiMe)-corrpound as white crystals: np 199-200 [err] G

[err] -20 (c 1.0, chloroform; EIMS (70eV) mz (relative intensity) 443 (3,
M) . Exanpl e 68 ,

(R) - N-[ 8- (4-Ekirhple82per azi n-1-yl)-1, 2, 3, 4-tetrahydro- 2- napht hyl ] -4- 15

hydr oxybenzam deA epsi pn of, soq| 4- acet oxybenzoat .0 g, 5.4 mol)
in thionyl (R)'ﬁ‘éﬁ‘gifﬁgﬁ(’ﬁrﬂ?ivﬁg fﬁe‘saf-gq}radl}y %%TW%@Y"‘%‘ h (the mixture
becane homggﬂ@@lﬁhnMe excess of thionyl chloride was evaporated in
vacuo, the residue was treated with tol uene and again the solvent was

renoved in véPhenyltityribeacid(ld g 6 loningh) waszigsselyed i thipn oride4E5 mL) and heated

di ssol ved Tt i) 0% £ Qb bodlh bofdide U0 EShp 8RR S 0o el !

(R) - 2- am no- Gedréit With fothene BAd @%ﬁmmlsb’lb):mlw&r&ﬁévédﬁhﬁ*ﬁh&deﬁﬂ%ﬁdebﬁioﬁﬂ@(%lBO

nmyg, 0.73 mol ) and triethylam ne (150 [erJSL’ 1.1 mol) in nethyl ene
chl ori de 1§ 20mgi §.47 mmmollyas digsolved in meylene phleride (Sank) andred EPWISOANIEE- St |

at anbi ent tenpera ) S . ' ] ' d

aqueous sodi ﬁ‘g? ﬁu%gr?gg‘gk%%n“éﬂ%‘@&‘é”‘g?éﬁiﬁ“ ﬁ?@‘%&%ﬁ%&ﬂ’l tljla%ﬂgt he

organic phasﬁmﬁh%dfdiseﬁnél)lﬁcﬁﬁcﬁ@ﬁﬁﬂé {93, 1, 0l68anmal) immhethyepoctasridd (IHmEicuo.
was

The residue di ssolved in 99.5% ethanol (15 nl) and concentrated
hydr ochl or i cAfter the addifien, thessactiontps allowed forstig at ambient terapergipre foe 1 ed to

8 and the so gﬁgﬂgr ' Yok ga% 4 8nd'\de ic phatelwdsidriedd
bet ween wat e#’\‘gﬁ'ﬁ“c or o‘?g{ra‘ﬂ%&#g’gegir{%gsm C ps% se was segégrag%ced, dried
(Na2SO4) ,isf i ((NeSe) Afiltkrelmdevagorsted in wazge v give gicmde praductdwhich wals purified os h
was purified op, silica,gel_co]ym using chlorof ot et hanol, saturated
with NH3 (108sHira gd cp H'ér?f’ﬂ’mfm"u'aml samﬂmw@ﬁ astheclueiit
PCT/ SE97/ 004§8e1d; 150 mg (82%) of the title compound as white crystals: mp 137-139 °C; [o)2lp

+8.4° (¢ 0.50, chloroform); EIMS (70eV) m/z (relative intensity) 391 (23, M),

20 Example 83
(R)-N-[8-(4-Methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl}-5-
phenylpentanamide
5-Phenylvaleric acid (1.0 g, 5.6 mmol) was dissolved in thionyl chloride (15 mL) and heated
at reflux for 1 h. The excess of thionyl chloride was evaporated in vacuo, the residue was

25 treated with toluene and again the solvent was removed in vacuo. Crude acid chloride (93
mg, 0.47 mmol) was dissolved in methylene chloride (5 mL) and added dropwise to an ice-
cooled solution of (R)-2-amino-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydronaphthalene
(110 mg, 0.45 mmol) and trieﬁhylamine (93 pL, 0.68 mmol) in methylene chloride (15 mL).
After the addition, the reaction was allowed to stir at ambient temperature for 15 min and

30  was then washed with water. The phases were separated and the organic phase was dried



84 Yield: 70 ng (26% of the title conpound as an oil: [err] -17 (c

0.50, chloroform; EIMS (70eV) niz (relative intensity) 365 (24, M).
Exanpl e 69 s

(R -N-[8- (4 I\/Ethyl pi perazin-1-yl)-1, 2, 3, 4-t et rahydr o- 2- napht hyl ] 4- et hyl benz
am de fsaCOO' ed sol ution of PCI/SES7/00469

(R) - 2-am no- 8 rre yl pi perazin-1-yl)-1,2, 3, 4- t et rahydr onapht hal ene

(110 ny, O0.46 rrm)l) and triethylamne (95¢gjerr]L, 0.68 mmol) in

nmet hyl ene chloride (20 nL) was added dropw se 4-ethyl benzoyl chloride (81
ng, 0.48 - mol) in nethylene chloride (5 nL). After the addition the
reaction was allowed to stir at 10 anbient tenperature for 15 mn and then
washed with \(Nhrs04):|'ﬂberpd1aaiaarapﬂaed pemuategiveacmdaptbduttavlnclgwm purifiedoa was

dried (Na filt t d
o bduct  hi o1 Siite 86l ol pping EhiproR g ?@ﬁ%ﬁﬁﬁ'ﬁ%ﬁ%ﬁb&%ﬁﬂwﬁaﬁm
saturated wi tﬂeld 120 ﬁ?%dﬂmﬂ@u&%ohﬂeuﬂé&@&ousﬁiﬁ é&]zl 49 of the

titl.e conpound crystals [err] -43[err] (c 1.0,
chl oroform; cﬁlmmﬁbswsﬂaevomza:hwmmsmAO@;llgW)lS (27, M.

Exanpl e 70

(R - N[ 8- (%4- I\/bthyl pi perazin-1-yl)-1,2,3, 4-tetrahydro-2-napht hyl ] 4- but oxyben
zam de g " -cool ed sol ution of

(R) - 2-am no- 8- pi perazin- 1- (\id) 4- 20 tetrahydronapht hal ene
(110 19, 0. 413%[8,(@%@tmmmmm 334tpieahydro nashthyioud 1

net hyl ene chl s added dropw se 4-but oxybenzoyl chloride (103
ng, 0.48 Wﬁ"yﬁ%%ene chloride (5 nL). After the addition the

reaction was lEkgtddbiphengtarboxglic acid (1.03164. eﬁinol)evmeﬁsbuetiamftﬁionﬂﬁhr&naem‘sd was
then washed with dil ute aqueous_ sodi um hydrqge carbonate. The phases

wer e sepaiat daLYANG hesed étrfgﬁ‘iﬁ for hhathe gr5ess @f ﬂ%‘ﬂ‘?& shioridywas qvaperated ip vaguo.qngd
cLPPOr T | Al bl G A, RO el RSS2,
t he el uent. ‘acid ahlorild Olaﬁgng,IHZ)mmbl) was dzssdl*ad in imethylene nhhndd(ﬁaaL)/Madded
SRR R C AN R G T T I
tetrahydronaphthalene (120 mg, 0.48 mmol) and tnethylamme (99 uL, 0.72 mmol) in
] inethylene chloride (20 mL) . After the addition, the reaction was allowed to stir at ambient
temperature for 15 min and was then washed with water. The phases were separated and
the organic phasc was dried (Na2504), filtered and evaporated ir vacuo to give a crude
product which was purified on a silica gel column using chloroform/ethanol saturated with ]
NH3 (100:4) as the eluent. Yield: 140 mg (53%) of the title compound as white crystals:
20 mp 234-235 °C; []21p -73 ° (¢ 1.0, chloroform); EIMS (70eV) m/z (relative intensity)
453 (10, MH). | |

Example 83
(R)-N-[8-(4-Methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl}-4-(4-
25 hydroxyphenyl)benzamide
4-Hydroxy-4-biphenylcarboxylic acid (0.40 g, 1.9 mmol) was dissolved in thionyl chloride
(10 mL) and heated at reflux for 1 h. The excess of thionyl chloride was cvaporaied in
vacuo, the residue was treated with toluene and again the solvent was removed in vacuo.
Crude acid chloride (120 mg, 0.51 mmol) was dissolved in methylene chloride (5 mL) and
30 added dropwise to an ice-cooled solution of (R)-2-amino-8-(4-methylpiperazin-1-yl)-
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Exanple 71

(S)-N-[8-(4-Methyl pi perazin-1-yl)-1, 2, 3, 4-t et rahydr o- 2- napht hyl ] - 4- but oxybe
nzam de The ti conpound was synt hesi zed according to ure
of Exanpl e 70‘%’5?#?@%% (S)-form np 190-192 [err]C [etrP?:?Ingr] (c
1, MeOH); EIMS (70eV) niz (relat|ve|nten§£ty) 421 (1, W+).

Exanpl e 72

(R) - N-[ 8- (4- Met hyl pi perazin-1-yl)-1,2, 3, 4-tetrahydro-2-napht hyl ] -

4-f| uor obenzam de To an ice-cool ed sol ution of

(R) - 2- ami no- aﬁaqumhydrmpﬁmmammﬁa olwzmaoyan&&ea@mrﬁeémdo Qna@’m Mdlopne
(130 ng, 0.53 mml and trieth amne (110 [err]L, 0.79 mmol)
met hyl ene chipmethy. zs*ﬂme(\%ﬁ ddé&rd\e@édmg@mxmmmﬂkwdt@m@n de (89

ng, 0.56 I addition, the
reacti on was “51%?“)‘ k@pﬁoﬂﬁ{f&‘l?pﬁn&m‘%n@l en? @é#’p@%ﬁ r'gﬁ éveﬁ?n and was
then washed W?ai’etéﬂ indithelorgaiic phise wasldried (NazSORY, diletrdand avdporatddan vddio tohases
were separated and the organi c phase was dried 15 (Na2SO4), filtered and

evapor at ed | BiveAElerRsodyet whigh was prrificd on aclicasrlaolupmsusing Fhlprsformymethanol/ 5

silica gel c Mmtré&édﬂgﬁn 1 i 3)
as the el uent9 L I e gl&h@@h&{%@?ﬁl@% a?ﬂ*e‘é?&ﬁi’gﬁ%i% rf%o’ﬁg%ﬁ%g o\f\# e
crystals: np camPeuriths fwhite Lfystalsemp]261-282 °C; EIM$ (70 V) m/ofrdIative fimtensity) 43105
(70eV) mz (relative intensity) 367 (11, M). 20 Exanple 73

(R).-N-[8-(4- }lyl pi perazin-1-yl)-1, 3, 4-tetrahydro-2- napht hyl ] - 4- br onobenza
m de To an ice-cool ed sol ution of

(R) - 2- am no- 8- (4- et hyl pi perazin-1-yl)-1, 2,3, 4- t et r ahydr onapht hal ene
(130 ng, ©.5Examule86nd tri et hyl am ne (110 [err]L, 0.79 mmol) in

nmet hyl ene chl was a e.4-br chloride (122
To. 0,56 25 G yS6MepPeRatA AR et hy aroFBRRRBAI S i« on. e

reaction was yafilGidmtkthylbénizhimide anbi ent terrperature for 15 mn and was
then wasShed w th dilute agueous sodi um hydrogen carbonate. The phases

wer e separ at & asrice-conledsolpsion of idsemipaS-@rinethylpmargodyyD-1i23,4r ed and
el ool um | eaeiBpeRudiel? (Pofig e RnRaN by Pl iR SR ABT B S 1o
el uent . Yisel gnetiyléherthloridd 045 6h) was added dropwise 3-(trifluoromethyl)benzoyl chloride (93
mg, 0.44 mmol) in methylene chloride (S mL). After the addition, the reaction was allowed
to stir at ambient temperature for 15 min and was then washed with water. The phases were
separated and the organic phase was dried (Na2504), filtered and evaporated in vacuo to .
give a crude product which was purified on a silica gel column using chloroform/ethanol
20 saturated with NH3 (100:4) as the eluent. Yield: 130 mg (71%) of the title compound as a
- viscous oil: [a]211) -25 ° (¢ 1.0, chloroform); EIMS (70eV) m/z (relative intensity) 417 (25,
M),

Example 87

25 (R)-N-[8-(4-Methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyi}-3-
phenoxybenzamide
3-Phenoxybenzoic acid (1.0 g, 4.7 mmol) was dissolved- in thionyl chloride (15 mL) and
heated at reflux for 1 h. The excess of thionyl chloride was evaporated in vacuo, the residuc
was treated with tolhene and again the solvent was removed in vacuo. Crude acid chloride

3 (99 mg, 0.42 mmol) was dissolved in methylene chloride (5 mL) and added dropwise to an
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the title conpound as white crystals: np 200-201 [err]C, [err] -32 (c 1.0,
chl orof orm; EIMS (70eV) mz (relative intensity) 427 and 429 (3,

M) . EW 4 s PCT/SE97/00469

(R -N-[8-(4-Methylpl perazin-1-yl)-1, 2,3, 4-tetrahydro-2-napht hyl ] -4-chl orobe
nzam de To an ice-cool ed sol ution of

(R) - 2- am no- 8- (4- net hyl pi perazin-1-yl)-1, 2,3, 4- t et r ahydr onapht hal ene

(110 ng, 0.45 mol) and triethylamne (93 [err]L, 0.67 mml) in
met hyl ene chloride (25 nm) was added dropw se 4-chl orobenzoyl chloride (83
my, O.47 icenesio)edisnlution h@ﬂmﬁeaminbdr@dnetbﬂmmmﬂb‘-ﬂéﬂ,&% addi tion, the

reaction was all d t ir,at 1 arrb' en erat ure f n and wa
t hen :Nashedswi ggls“«ﬁ]ﬁ@ﬁg&oﬁ @&%@nﬁ'@’“ﬂi}ﬁb phase:
were separ at e%@%ﬂem&mm ﬂph&&?ﬁ%&dﬁbﬁ&ﬂer&cﬂm@ﬁ%ﬁ% tof stk &Qhﬂﬂen@nd

evaporated in vacuo to give a crude product which was purified on

silica gel coltumr-rwcrf gr Bhintsraptioyasithenwashed with water.ctheyphases Mefaseparated end 3)

Crystal ot rip. tmorgiy g psd a3y Rl ind o B RO B kel

mz (relative ﬁaﬁﬂﬁh&ﬂﬁaﬁﬁﬁlﬂeﬂ%n al‘ﬂica gel column iire¢Hlsrofbem/ethanol saturated with
(R -N-[8-(4- I\/Eqrhy(‘&pperam n 3, 4-t et rahydr o- 2- napht hyl ] benzyl be

nzam de 13) asthe b\eeteV)wlq d%@&g@@@fmd;cmnowﬁowmem
thi onyl chl 2 T f
Lhi onyl ohl or (o Som Al she HEGNE Inf1 3. £37 4€% (o lp g Yl 0 MBS, D)

tol uene and a@IMS @0eVral\(rhiivedgensitppiddd3l,M¥acuo. Crude acid
chloride (100 ng, 0.46 nmmol) was dissolved in nmethylene chloride (5 nL) and

added ¥4y opwi se to an ice-cool ed sol ution of
(R) - 2-am no- 8-gyh | pi perazin-1-yl)-1, 2,3, 4- t et rahydr onapht hal ene
(110 ny, 0.44 dtriethylamne (90 [err]L; 0.65 mmol) in 25

met hyl ene chl c(ﬂ)-a\é[&-@%ﬂ)ylpnpéﬂamn-l-lyb-laZiﬂ,Mtetrahydrba-nadnhyb-ﬂ- was allowed to
stir at anbi egl rrBerature for 15 mn and was then washed with
dil ute aqueouYIERFYRENFAIEAS §cn carbonate. The phases were separated

and the organig sflifcifof WdredkyRAzdibaiS QR0 g, D601 dﬁmcmonyxcmmeqmw in
umm

vacuo to give a-crude product whi ch was purified on a silica gel
usi ng chl otsof citimed atambient temperagure dond days. mqmsoequqyyl rtlﬂ@delmwvapomza

130 ng (62% OJacuo. the residue was treated with toluenc and again the solvent was removed in vacuo.
Crude acid chloride (100 mg, 0.52 mmol) was dissolved i in methylene chloride (5 mL) and
added dropwise to an ice-cooled solution of (R)-2-amino-8-(4-methylpiperazin-1-yly-
1,2,3,4-tetrahydronaphthalene (120 mg, 0.50 mmol) and triethylamine (100 pL, 0.75 mmol)

20  in methylene chloride (20 mL). After the addition, the reaction was allowed to stir at

ambient temperature for 15 min and was then washed with dilute aqueous sodium hydrogen
carbonate. The phases were separated and the organic phase was dried (Na2S04), filtered
and evaporated in vacuo. The residue was dissolved in 99.5% ethanol (25 mL) and
concentrated hydrochloric acid (5 mL) was added. After 17 h, the pH was adjusted to 8 and

25 the solvent cvaporatcd in vacuo. The residue was partitioned between water and methylene

chloride. The organic phase was separated, dried (Na2SO4), filtered and evaporated in
vacuo to give a crude product which was purified on a silica gel column using _
chloroform/ethanol saturated with NH3 (100:4) as the eluent. Yield: 93 mg (51%) of the
title compound as white crystals: mp 117 °C decomp; [)21p -10° (c 1.0, chloroform);

0 EIMS (70eV) m/z (relative intensity) 365 (22, M1).
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the title conpound as white crystals: np 191-192 [err]C, [err] -39 (c 1.0,
chl oroform; EIMS (70eV) nmlz (relative intensity) 439 (28, M).
Exanple 76 s £97/00469
(R -N[8-(4- I\)B'Pﬁz/?ﬁfnperazm 1-yl)-1, 2,3, 4-tetrahydro-2-naphth ﬁrjsgl

benzoyl benzam de 4- Benzoyl benzoi c agl d (0.50 g, 2.2 mmol) was

di ssolved in thionyl chloride (15 nlL) an heated at reflux for 15 mn.

The excess of thionyl chloride was evaporated in vacuo, the resi due
was treated with toluene and again the solvent was renoved in vacuo. Crude
acid 10 chloride (150 ng, 0.60 nmol) was dissolved in nethylene chloride
(5 nL) and added dropwi se to an ice-cool ed sol ution of

(R) - 2- am noExample$® hy| pi perazin-1-yl)- 1,2, 3, 4- t et r ahydr onapht hal ene

Eréfﬁyrgneoc% WE&-}?-%QHF&%% rﬂ'ﬂg’zé\%@% r{dl-{x-ﬁ-r& &prl vvaisnal | owed to

stir at anbingéthylsulfonyloxybérizaimide for 15 min and was then washed with dilute
aqueous sodi um%ydrogen 15 carbonate. The phases were separated and the
organi c ghaﬁsmsml@ -methanssyifonylpxybeazaigiacid (0.2Q:8,0.90mmek dessabeding acuo t o

d
Ol or o or by LoREEEHH. MG Thiends SNOF, Aln Chert 300 Y07 700714y in ridffa "9
(48% of chloﬁde(Snumhmmdoac fumarmm(mesmhitmn baganiebniogeheons)] The [ er r]
;\A?_;L ) (c 23' 0. &QJ@; raOf Oor@%e}\londe was evapog’atede i\rQ vacuo, cr r%ls ;[ml ‘\;/vgs tlrenatte%nvilﬂ} %lueﬁeS 3 (2,
(R)-N-[8-(4 a%;s?%q\) fieR6I n@ﬁf wasﬂmnboealm SachoA Chitle a1 opide (17034 mﬂxbl

(trifluoroacet enza Trifluoroacetyl )ben20| C ac
2.4 ol jo walissdived inl methiylens ¢lﬂnmh>(5 nﬂ.k)laod adtted (diopveise toran)lceatrmlcﬂeahmm eﬁ

Vacuo, the ErBATnRLeFRIRRRe T Yo gorE ARy S APRERES 3 tedp%s

removed in Vamdand wieth 1&&@@0@5&1,90 92 hivdlyia réifylefe chibrii (207L). AFRS the

di ssol ved in nethyl ene chI oride (5 nL) and added dropwi se to an

i ce- cool ed ydﬂmohdhctﬁ”\iﬂwi&mmm ambingy temperatzs for 15 giin and was then
2L A SRBBR 35 R B R T B G,
the reacts ororpéfic phasewaslddicd (Nap50a), filtered and evaporated in vacuo to give a crude
product which was purified on a silica gel column using chloroform/ethanol saturated with
NH3 (100:4) as the eluent. Yield: 87 mg (41%) of the title compound as white crystals: mp
159-160 °C; [a]211) -27° (c 1.0, chloroform); EIMS (70eV) mi/z (relative intensity) 443 .
(21, MH).
20
Example 90
(R)-N-[8-(4d-Methylpiperazin-1-y1)-1,2,3,4-tetrahydro-2-naphthyl}-2-methylbenzamide
To an ice-cooled solution of (R)-2-amino-8-(4-methylpiperazin-1-yl1)-1,2,3,4-
tetrahydronaphthalene (100 mg, 0.41 mmol) and triethylamine (85 pL, 0.62 mmol) in
25 methylene chloride (15 mL) was added dropwise 2-methylbenzoyl chloride (66 mg, 0.43
mmol) in methylene chloride (5 mL). After the addition, the reaction was allowed to stir at
ambient temperature for 15 min and was then washed with water. The phases were
separated and the organic phase was dried (Na2S04), filtered and evaporated in vacuo to
give a crude product which was purified on a silica gel column using chloroform/ethanol
30  saturated with NH3 (100:3.5) as the eluent. Yield: 100 mg (80%) of the title compound as
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anbi ent tenperature for 15 mn and was then washed with dil ute agueous
sodi um hydr ogen carbonate. The phases were separated and the organic
phase was drigg g g4), filtered and evaporated i n vacupci/SEsodss9 a
crude product mﬂlc was purified on a silica gel colum usi ng

chl orof orm et hanol saturated with NH3 (108 3) as the eluent. Yield: 98 ng
(54% of 5 the title conpound as slightly yellow crystals: np 91-93 [err]C
[err] -47[err] (c 1.0, chloroform; EIMS (70eV) nlz (relative

I ntensity) 453 (27, Mt). Exanpl e 78 :

(R) - N- [ 8- (4- Mintteyystalsamp 179180 SC;)[e)21D) 229 (¢ bO.rchtoroformy BIMSHTOsM)] ¥z ( 1H- pyrr o
| -1- 10 vyl)benzan de . olution of 4-(1H pyrrol-1-yl benzoic acid
(96 ny, 0.51(fﬁ1?BY3mPHS'9’Aﬁ%&3u§‘+§L N- di met hyl f or mami de” (25 L) was
added 1, 1'-carbonyl diimdazole (87 ng, 0.54 nmmol) and the reaction was
heated at 75 [err] C When the carbon di oxide evol ution had ceased (after 30
mn), the reXxampledins cooled to roomtenperature and a sol ution of

(120 o, 6. bR hIYEMARpePAE A L2 eiraboarg bk st pinialiid ™
added. The r q@GhidrcosRd salhﬁmmmi_z-ﬁﬁihé-sam-@wlgpémzip-1-y1)-13,mg,er-at ure for 17
h and the solvent was evaporated in vacuo. Purification on a silica gel

col urm usi ng testahysireraphthalerr(l 40 mea 043 mreel) sud tHegylsmine(80 81, Q65 mmoldn uent

128 0% W] f ' | .
935- 207 [ or'r Premsiens oSG I v Wadd el SO TR be B Sibiac Bt o35 P
(relati \ée( izlntIWI\/Et h') ?M_ixem&\e_(chﬁ)fdb’ﬁ m:IL..).ZAf:t))cr ?&ddi'dbht : hEch 9:a<2:lion wahstag]lolwi:dtz szif\l atN_

R) - N-[ 8- (4- | perazin-1-yl)- , -tetra ro-2-na -4- (N,
f:li )pr op£/I aMi nm%hgﬁ‘?ﬂméﬁ %E“ sad wisshen waghed P‘%‘gw 'n‘cpphasgé were

4- (N, N-di prog ' b B gl'qmd)-'
anhydrous N, W}?I ﬁé}%é’gﬁ?% %%ﬂm%gﬁéégé%@rfd%néggp onyllﬁ%}rlﬁoé%zol e
(73 ng, giveQ ohiderpnasduyt velich whepurified bnarsilica gelvehinacusiig chtor¢ferm/pthandlhen
the carbon di oxide evol ut i ad ed (after 30 mun), the reaction
was cool ed téamwﬁéf@fﬂ asthe %“‘é‘bﬁﬁ?‘ﬁoﬂwo‘f‘g %%)".‘-’)2&“[‘2m'Re compound as

am no- 8- (4- WaT¥e 10 I1)o; t < PPtk elhvensi ,
0.41 mmol) r?'g%‘%dﬁﬁdﬁr%u?ﬂ%%ﬂéﬁ@oﬂm% 5 nmL) was add%gs.bs'rraﬁse
reacti on uas MT) Thehydrechinride salt was precipitated out of diethyl ether and 110 mg (59% yield)

of white crystals were isolated; mp sinters at 176°C.

Example 92
(R)-N-[8-(4-Methylpiperazin-1-yi)-1,2,3,4-tetrahydro-2-naphthyl]-2-
20 hydroxybenzamide
To an ice-cooled solution of (R)-2-amino-8-(4-methylpiperazin-1-yl)-1,2,3 4-
tetrahydronaphthalene (180 mg, 0.74 mmol) and triethylamine (150 L, 1.1 mmol) in
methylene chloride (20 mL) was added dropwise acetylsalicyloyl chioride (160 mg, 0.78
mmol) in methylene chloride (10 mL). After the addition, the reaction was allowed to stir at
25 ambient temperature for 15 min and was then washed with ditute aqueous' sodium hydrogen
carbonate. The phases were separated and the organic phase was dried (Na2S03), filtered
and evaporated in vacuo. The residue was dissolved in 99.5% ethanol (25 mL) and
concentrated hydrochloric acid (3 mL) was added. After 17 h, the pH was adjusted to 8 and
the solvqnt was evaporated in vacuo. The residue was partitioned between water and

30 methylene chloride. The organic phase was separated, dried (Na2S03), filtered and
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anbi ent tenperature for 24 h and the solvent was evaporated in vacuo.
Purification on a silica gel columm using chloroforn ethanol saturated
with NH3 (10Q he el uent gave 58 ng (27%yield) of '
conpound as gvéll)'gi%&% oil: [err] -37[err] (c 0.50, chloroforny; Egtﬂnué?l\/s
(70eV) nmz (relative intensity) 512 (11, M. 5

(R) - N-[ 8- (4- Met hyl pi perazin-1-yl)-1, 2,3, 0+t et rahydr o- 2- napht hyl ] phenyl acet a
m de To an ice-cool ed solution of (R)-2-am no-8-(4-nethyl pi perazin-
1-yl)-1,2, 3,4- t et rahydr onapht hal ene (100 ng, 0.43 mmol) and

tri ethyl ani efpbied Miiabila tofivéh crifEridictwhich Wi pRIAGIh LA del\ouirmfullty 1aS
added dropwi se phenyl acetyl chloride &70 ng, 0.45 mol) I n et hyl ene
chl ori de (5¢cheroforny/ethanol sasurated withdWH3 (100:3) es theielientddeld] 170wngl(63%) of the at

nbi . ] h d w.th .. Th h
wer e separ af S ETRAHAL Gnhebils ol sTRE et " BIPSS- Bhu Wplorptomm, £ "o

evapor at ed EIMSIP06Y)rArz Gelativaintensitld 365 (33, Migduct which was purified on a
silica gel colum using chloroformethanol saturated with 15 NH3 (100:3)

as the efuent. Yield: 95 ng (61% of the title conmpound as white crystals:

np 151;%%%%@?%err] -4.3[err] (c 1.0, chloroform; EIM (70eV) niz
(relative i 363 (21, M+). Exanmpl e 81 20

(R) - N-[ 8- (4CRYNHISA(@-Miethylpiperdzini1)}yil-12,54-bettaliydeb-2diaphehylppnt hy| | - 3-
phenyl pr opanani de To an jce-cool ed sol ution of

(R) - 2- ani no™gthylsulfongloxyhenzamide,_ 1 y|)-1 2 3, 4- t et rahydr onabht hal ene
99 , 0. 4Q Jaim gnédiag-n shikshAgs : j . Aad 0.

'ﬁret h;rFene cﬁl ori h}éofg' L mshgg&jggnﬁé%%\gé @;ﬂééﬁ&r@' %brq%%lﬂ%iy’f"%‘fﬂkﬁ?ll'de

(72 g, .10. 4H.; Hayesn@ H.; Thatchet, B N deAmhCherr.Soc 957179, 741-drin thibryl 2Ridtidé on,

the reactio al | owed t Lr at . anbi ept . te rature for 15 m n and

then vasheaAAMRR e e ah o 36 bir 48 mip, The.safies 5 upns! Bcelemascemraiating. |

phase was dydcas, thlpedided was treatbEwRE tGliche A BEHiR 1R SolvEnt WAk Yomdved i Vdeud. CT ude

product” which was purified on a silica gel columm using chl orof or nnet hanol

sat ur at ed wCrude acid chiqride (120ong; 0.49mmpl} was dissplved\in gicthylene ohlode (316B) apfl t he
title Comow&ﬁop\'\v’ﬁgé 1 afii géo%&c%:soluﬁon of (R)-2-amino-8-(4-methylpiperazin-1-yl)-
15 1,2,3,4-tetrahydronaphthalene (120 mg, 0.47 mmol) and triethylamine (98 pL, 0.72 mmol)
in methylene chloride (20 mL). After the addition, the reaction was allowed to stir at

ambient temperature for 15 min and was then washed with dilute agueous sodium hydrogen
carbonate. The phases were separated and the combined organic phases were dried ‘
(Na2S804), filtered and evaporated in vacuo to give a crude product which was purified on

20  asilica gel column using chloroform/ethanol saturated with NH3 (100:3) as the eluent.
Yield: 110 mg (55%) of the title compound as white crystals: mp 144-145 °C; [a].zln -7.1°
(c 1.0, chloroform); EIMS (70eV) m/z (relative intensity) 443 (10, M+),

Example 94

25 (R)-2-Amino-8-bromo-5-methoxy-1,2,3,4-tetrahydronaphthalene
(R)-2-Amino-5-methoxy-1,2,3,4-tetrahydronaphthalene hydrochloride (5.0 g, 23 mmol)
was dissolved in acetic acid (300 mL) under nitrogen atmosphere. Sodium acetate (5.5 g,
70 mmol) was added and bromine (3.5 g, 23 nﬁnol) was then added in one portion. The
mixture was stirred for 5 minutes at room temperature. The solvent was removed in vacuo

30 to give a solid residue which was partitioned between ethyl acetate and NaOH (2 M). The
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184-186 [err]C, [err] +6.5[err] (c 1.0, chloroform; EIMS (70eV) nlz
~(relative intensity) 374 (54, M+). Exanple 82 5

(R) - N-[8-(4- Mayoyimisper azin-1-yl ) -1, 2, 3,4-t et rabydr o- 2- napht hylcl/s¢oe7/00469
phenyl but anam de 4- Phenyl butyric acid (1.0 g, 6.1 mmol) was di ssol ved
~in thionyl chloride (15 nL) and heated g7 at reflux for 1 h. The excess
of thionyl chloride was evaporated in vacuo, the residue was treated

wi th tol uene and again the solvent was renoved in vacuo. Crude acid
chloride (86 10 ngy, 0.47 mmol) was dissolved in nethylene chloride (5 nl)
and added dr igyetsaeere scparatddcand the aqueasqihask wad extracted ofice with ethyl acetate. The

(110" . 0. 4SFENiRySR wEtE Pormbied o] dic (B3 G4) The sl wan o oves g Fone

chloride (15 gile)a-brown oilyYekite. e HEddalt W?pre&tbﬁat&@ﬁ%‘d@éﬁxﬂ%ﬁncﬂ fyRfle tO StiT

at amnbi ent terrperature for 15 mn and hen wash wat er. The

phases were shiprdabetic additiorhef HCHiadiathyllethee (3M3: yield 3J £1694%). Rz H3th]lization

I)Inl teredaagflp%va of at 51“i{? e@@uo t O |ve?a rude rod&ﬁy&&w@gﬂéfled

100: 4 t H 814yt
(b0, et o st a5 g

chloroform; EIMS (70eV) nlz (relatlve |nten5|ty) 391 (23 M). 20

Exanpl e 83
8- (4- Met hyl pgﬁ%l yl)-1,2, 3, 4-tetrahydro-2- napht hyl | - 5-

phenyl pent an m)-susromo-z-NNJam”enlzylahﬁm-s-mdxj-i,zw,ﬂtetﬁali?dmﬂﬂp)xtm&md i ssol'ved
in thionyl chloride (15 nL) and heated The excess

of thi ony® chzﬂ@nwésbremaﬁmyw-m 3/htcrahydroraphthalene 4. 5/\&517.253“"10})eat ed
wi th tol uene I:@ﬂg
chloride (93 l%ﬁhg&%%gmﬁé" di ssoi vq?#; ‘ygbc#ﬁmf"g{r? cRYGPI
m.) and addedbdidec{d0f mg, ¢atalptic anment) were numnbhﬂdactcdnlmleqrzs&)ﬁﬂ,) under mtrogcn
(R) - 2- amn08 th iLperazip-1-vl)-1, t et r ahydr onapht hal ene
(110 ng, stfﬁgﬁfa@ %&ﬂgﬁ‘@tafzﬂilr%ﬁ'iﬁﬁ seés**'[wrrfww@ igyacyoAnd t‘l‘crfeﬁé‘f‘?"l??-‘ene
ChloriOIe(1 affitibned betweeniyPhcetdiartf ihinbMa (2 48 o Eﬁﬁﬂ
stir at anbi gnt t%rrpe%%ct?r ieﬂy?or 15 mn andg(SgAje'\I/\'ﬁ/és %ﬁ’@r\fas %L&vm wat er .
The phases werganisdaer wasdrich (M gS() cThpsolvenpwasemosied dnigexb to give a residue

which was purified by flash chromatography on silica gel using hexane/methylene chloride

8:2 as the eluent. The title compound was obtained as an oil. Yield 7.5 g (98% ): [a]le

+87° (¢ 1, MeOH); EIMS (70eV) m/z (relative intensity) 437 (12, M+,81By), 435 (13,

M+ 798r).

Example 96
(R)-2-N,N-Dibenzylamino-8-(1-methylpiperidin-4-yl)-5-trifluoromethanesulfonyloxy-
1,2,3,4-tetrahydronaphthalene
(R)-8-Bromo-2-N,N-dibenzylamino-S-methoxy-1,2,3,4-tetrahydronaphthalenc (6.8 g, 16

25 mmol) was dissolved in anhydrous tetrahydrofuran (100 mL) under nitrogen atmosphere.
The solution was cooled to -78 °C before n-butyllithium (11.7 mL, 1.6 M, 19 mmol) was
added dropwise during 3. minutes. The mixture was stirred for 5 minutes and N-methyl-4-
piperidone (5.4 g, 48 mmol) was added during 3 minutes. The cooling bath was removed
and the temperature was alloved to rise to 0 °C before the reaction was quenched by the

30  addition of water. The layers were separated and the organic layer was dried (MgSO4). 'l"hc
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(Na2SO4), filtered and evaporated in vacuo to give a crude product which
was purified on a silica gel colum using chloroformethanol saturated
with NH err] as the el uent Yield: 120 ng (66%

conpound as v‘&éggﬁ’é&%ll [err] + 7.4[err] (c 0.50, chlg;r:r ﬁy E1MS
(70eV) nlz (relative intensity) 405(11,9 ). Exanpl e 84 - (R-N
[ 8- (4- Met hyl pi perazin-1-yl)-1, 2,3, 4-tetrahydro- 2- napht hyl ] - 4- (4-

et hyl phenyl ) benzam de 4- Et hyl - 4- bi phenyl carboxylic acid (1.0 g, 4.4

nmol ) was dissolved in thionylchloride (15 10 nlL) and heated at reflux for
1 h. The exsdeht ohs tehiovedin koo give aassidne shichavasurified by argstallization (dthyl

resi due was treated ne again t sre ved |n
- Cr udacetate/hexgpe) déIMﬁt @P?uﬁw%s*'ga ‘6“8@ W)Mﬁ
r“é‘fﬁ;ﬂ eneuCHisQ{ %ﬂ?ﬂ%ﬂﬁ%&fﬁ?ﬂ ‘ﬂxﬁé’ﬁﬂu a)uﬂéﬁﬂ&‘cs&&tﬁn ﬁ&oh?cﬁzd&‘l?b%doii@ ution

of (R)-2-am no- p! perazi n-
t et r ahydr onaphytweasladded gndi2ie mcmi@dpﬁaﬁwmuemhgdmwﬂdlqw)wr] L,

0.72 | 5 t hyl 0 th ddi t
reactlrrgg \)Naggdﬁglldb‘?ﬂggﬁ eanQQFOiRﬂﬂ?%éﬁ%h Pgrqogﬁé ﬁf'le%x‘%f?rl égﬁi’# 5nd was
then washed jjh{ oM@t s&m&f&em&%swemwweat@ﬂ aAUOH solutidn BORLigPa

phase was dried (Na2 filtered and evaporated in vacuo to give a cr ude
product whi dﬂuﬂeﬁwnpmatdrawdlcﬁlyhetbtm Theolaygrss wersl sgpatated andghe higenicdayenwas hanol
as the, eluent.  Yield,.140

Tht e compodtiel MeSRA The et yadiimvey i EH 1 slles SgislaiEmiS o ' 1%,

C hl or |0f Ogg) i ElebRive AR Nty 454 (12 V) Wikich WaesiSpéndpd in hydrobbsiniC 2€id (A8%, 200
anmpl e

( R) - N- [ 80 ( 4-miDiang reftuped @zwﬂlmﬂl-)sowe@) fsr 2h. Bhermaixpie wasalipwsdam gitaio momy . 25
R L S
reflux for hminonid@ M) ThE hayéxs wekd sbp;damd lahd thedeganitslayer s dhedMgS04). The
emoved in seb d‘ifu“r?rﬁové&%éa‘ige%é@ﬁ%#ﬁq‘?%% IS B Opminiiagvoamenay)
05201 0E8 | BT M ARSI A D ey b G .16
1s mmol) was added and the rmxture was cooled to -78 °C. Tnﬂuoromethanesulfomc
anhydride (4.4 g, 15 mmol) was added during 5 minutes. The cooling bath was removed
and the temperature of the reaction mixture was allowed to rise to -5 °C. The reaction
mixture was washed with ammonia (2 M) and dried (MgSO4). The solvent was removed in
vacuo to give a solid residue which was purified by flash chromatography on silica gel using
20  methylene chloride/ethanol 10:1, containing 0.5% of ammonia, as the eluent. The title
compound was obtained as an oil. Yield 4 g (44%): [a]211) +45° (c 1, CHC13); EIMS

(706V) miz (relative intensity) 572 (2, M+).

Example 97

25 (R)-2-N,N-Dibenzylamino-8-(1-methylpiperidin-4-yl)-1,2,3,4-tetrahydronaphthalene
(R)-2-N,N-Dibenzylamino-8-( l-rnethy]piperidin—4~yl)—5—txiﬂuoromethanesulfonyloxy-
1,2,3,4-tetrahydronaphthalene (4 g, 7.0 mmol), uiethylaming (2.8 g, 28 mmol), formic acid
(1.3 g, 28 mmol), triphenylphosphine (0.4 g, 1.4 mmol) and palladium(IT)acetate (85 mg,
0.35 mmol) were dissolved in ¥ ,N-dimethylformamide (20 mL) under nitrogen atmosphere.

30 The solution was stirred at 60 °C for 18 h. The solvent was removed in vacuo to give a
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|, 2,3, 4-tetrahydronapht haI ene (120 ng, 0.49 mmol) and triethylam ne (100
[err]L 0.74 rmol) in methylene chloride (20 nL) . After the addition
the reaction Wag oahkgaged to stir at anbi ent tenperature pefspdrndies and
was then washed with water. The phases were separated and the organic
phase was dried (Na[err]SQerr]), fllteredg nd evaporated in vacuo to s
give a crude product which was purified on"a silica gel columm using

chl or of or mf met hanol / concentrat ed anmoni um hydroxi de (95:6:0.5) as the
eluent. Yield: 95 ng (44% of the title conpound as white crystals: np
261- 262 [ er r] esidie WBich 7@s yartitibaed betvexh iethy] acetatranidtagymohddl (2(M). The la ere 10
Exanpl e 86

(R) - N- [ 8- ( 4- MERATAPS 394 fheqranic lyysr wias srisd Me30): Thetalvent wayemayed ingacuo to

trifluoronmet hylybeREABré\on oily reside Which (s SEteA by PRSHA Qéx?g
(R) - 2- am no- Sﬁ(v4 met hyl pi Bleyrrg?l n-1 f/ 1)-1,2,3,4 @y w‘?g%tr hgr SﬁgﬁﬁFﬁm ene

(100 ny, O. 42um¢1)101&fmmhwol‘%ﬂ hmmmma) f[‘k of qmmoma.a{s tieradiicnt. iThe tifle

Chil of 1 do. (53 compoupg wag Shinil B £ of ol 57 i e S TOHURITT

addi ti on, theaoevy;,yg&lmlﬁéﬂwm(l M 0 stir at arrbl ent tenperature for

15 mn and was then washed with water. e phases were separated and

t he organi ¢ phase was dried (Na2SO4), flltered and evaporated in vacuo to

gi ve a crude tgeWhi ch was purified on a silica gel columm using

chl orof om et h saturated with NH3 (100:4) as the eluent. Yield: 130

my (71% of tm.z.mmﬁosqmmﬂmrm|n.4-yl).m,sptamamyhronhpnmh:ena5 [err] (c
1.0, chloroforrg) EING (70eV) mz (relative intensity) 417 (25, Mt) .
Exanpl e 87° 25(R 2-N,N-D1bcnzylammo—8-(l methylplpendm-tﬂ—yl)-l,2,3,4-tctrahydronaphthalenc (1.7g,

(R) - N-[ 8- (4- g’gﬂbge{:h&') %oﬁﬂale G0 %m 0 acolﬂ?} B?%ﬁgiﬁ(lé%”gpﬁbﬁé ca§bon,o 8

phenoxyl benz enox ben
di ssolved in ghnwﬂpholdﬁouﬂ;)dnat(,ms mu)aad\ttmhydrofutaadamMWefeeﬁkud(uﬁdef 1 h.

h f_thi | h d
was 11 oat od wPRRETLIeREhe 11 seflinad o o Koo Hith i B5et i urchso P BAOBD: ude
acid chlori degaf THe taljl wib filterdBH dndWiithél h&RLYAS witl clBALY THESolvdtk Wab de (5

m.) and added dr opwi se ‘to an
removed in vacuo until ca 30 mL was left. The residue was partitioned between ethyl

acetate and NaOH (2 M). The layers were separated and the aqueous phase was extracted
twice with ethyl acetate. The organic layers were combined and the solvent was removed in
vacuo to give 0.8 g of the title compound as an oil (82% yield): [e)21p +36° 0.5,
CHCI3); EIMS (70eV) m/z (relative intensity) 244 (1, M), |
20
- Example 99
(R)-N-[8-(1-Methylpiperidine-4-yl)-1,2,3,4-tetrahydro-2-naphthyl)-4-
* trifluoromethylbenzamide
o, o, a-Trifluoro-p-toluic acid (0.15 g, 0.8 mmol) was suspended in thionyl chloride (3 mL)
25 and refluxed for 30 minutes (everything dissolved after a few minutes). The excess of
thionyl chloride was removed in vacuo with toluene. The residue was dissolved in
methylene chloride (5 mL) and added dropwise to an ice cold solution of (R )-2-amino-8-(1-
methylpiperidin-4-yl)-1,2,3,4-tetrahydronaphthalene (0.15 g, 0.6 mmol) and triethylamine
(92 mg, 0.9 mmol) in methylene chloride (5 mL). The mixture was stirred for 15 minutes
s and was then diluted with ethy] acetate, washed with ammonia (2 M) and dried (MgSO4).
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i ce-cool ed solution of (R)-2-am no-8-(4-nethyl piperazin- 1-yl)-1, 2,3, 4-

t et rahydronapht hal ene (99 ng, 0.41 mmol) and triethylamne (83 [err]L, 0.42
mml) in ne chloride (20 nL). After the addition tion
was al | owed toagéllmrékgt anbi ent tenperature for 15 mn axg&&gg"{%ﬁ n
washed with water. The phases were separat and s the organic phase was
dried (Na[err]SOerr]), filtered and evaporated in vacuo to give a crude
product which was purified on a silica gel colum using chloroform ethanol
saturated with NH3 (100:3) as the eluent. Yield: 120 ng (68% of the
title corrpoun'ﬂhwlmt was rembied ipiviacuo. Thcm;mtaﬁdsmnﬁﬂcdb)omsdlcmomomphy on

"2 R e S o i At g o
(R -N-[8-(4- Wﬁﬁd‘ﬁﬂd%oﬂ@bﬁidﬂas]cﬁfb}wdlas?ofﬁwﬂn& Elysally Sribla 14D RGN 3166,

hydr oxybenzani d A sol ution of 3-acetoxybenzoi c aci

in thionyl chTQir[ﬂI}éD('tﬁﬁO (00-5, GHEIIDSEIMS (703 nalt (relativesintensieyyae6 M&IMB")f or 4

days. The £xcess of thionyl chloride was evaporated in vacuo, the
residue was-treated wth tol uene and again the solvent was renoved in
vacuo. @%@ chloride (100 ng, 0.52 nmmol) was dissolved in

met hyl ene chl or and added dropwi se to an ice-cool ed sol ution
of (R)-2-ani n&RBN([&-(W%NPwrrubMryl)-yuzp,‘t-tetrahydro-z-naphthylH-

1,2,3,4- tetraﬁmg* | ene (120 ng, 0.50 mmol) and triethylam ne (100
[err]L 0.75 ’?ﬂ@ I'n methylene chloride (20 nL). After the addition,

the reaction 4Bstoaybenveic adid (0:16 g, G:8 mmol) widdissdRed PR BEHIGRIe! (S Il 1)5.@‘ n and
was t hen washe W|th d| I ute gﬂﬁeous SOdI um hydr ogen car bonat he

phases wel% sERwedder? ryyesss of hinnybchilerdedvasaemonadBodduo With tohen

and evapor at % et hanol, 2

and congg‘ndtrreséat{ Edés}glgﬁ‘? oric glc :%‘@?%@S‘"&Qﬁ‘i‘g“‘?&ﬁ“{'ﬁ 10 5 igg co E‘h
\R/aHs\NaZr ? :j![ :Jztsathugg oﬁé&lﬂiaﬁﬁg—r&—g rrgt | ene DDH&,%::-' ori gg%;lﬁ"h(tah%e gﬁlﬁscgiue
phasg was seprtggI "’"g 2&17‘5’$§I“!'E? 1) in methyleneghiaride ﬁmn%mma!t:uo
to give a cr u\dgsaheglﬁﬁtg NetwiUthed dififed

chl or of or nf et hanol satu?\g?gggswth NHSé(loo 4)“@5 H1 Fgg' h%&%@ﬂ#ﬁ%
(51% of the M) and dried/(MeS@4) Khesolventwasiremovedsinaticuo. Mhe fedidué s puTifidd ©9p;

et ] a? (© dusenbiHaRERERS B saidper TG mehdferk cHlofialbbidl 51 conmimng b.5%Wor*

ammonia, as the eluent. The title compound was obtained as white crystals. Yield 170 mg
(50%): mp 162-164 °C; [a]21p -2° (c 0.5, CHCI3); EIMS (70eV) miz (relative intensity)
420 (40, MH).

20

Example 101

(R)-N-[8-(1-Methylpiperidin-4-yl)-1,2,3,4-tetrahydro-2-naphthyl}-4-
morphélinobenmmide
4-N-Morpholinobenzoic acid (0.4 g, 1.6 mmol) was dissolved in thionyl chloride (3 mL)

25 under nitrogen atmosphere and stirred at room temperature for 5 minutes. The excess of
thiony! chloride was removed in vacuo to give a light yellow residue. The résidnc was
dissolved in methylene chloride (10 mi) and added dropwise to a solution of (R)-2-amino-8-
(1-methylpiperidin-4-yl)-1,2,3,4-tetrahydronaphthalene (0.4 g, 1.9 mmol) and triethylamine
(0.4 g, 4.0 mmol) in methylene chloride (10 mL) during 5 minutes. The mixture was stirred _

30  atroom temperature for 15 minutes before washed with 2 M ammonia and dried (Mng4). '
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Exanpl e 89

(R) - N-[8-(4-Met hyl pi perazin-1-yl)-1, 2, 3, 4-t et rahydr o- 2- napht hyl ] - 3-

met hyl sul fonybgéggﬁ%am de s A suspension of 3-nmethanesul f onptmsEsBaESi C
: nmol

acid (0.20 g, ; described in: Looker, J. H; Hayes, CH ;
Thatcher, D. N J. Am Chem Soc. 1957, 79,1641-4) in thionyl chl ori de
(5 nm.) was heated at 40 [err]C for 45 min (the solution becane ;
honbgeneous). The excess of thionyl chloride was evaporated in vacuo,
the residue was treated with taql uene . and,agai,n.the solvent _was renoved
in vacuo. CrudBesolventyasgemayedin Jerugdo siyes p\}hl%gaslmmﬁaggg Beshed i n

met hyl ene chl gy, ) | RideRtHakél: | of
(R) - 2- ani no- J?ﬁﬁ“e'é%‘fm& °B§9§§ ?En*.L?‘.j“ﬁi?é.ﬁi”',’%‘??,"i tet ygﬁ?dsrzg%g@%{'ﬁ%%%g 120
ng, O.48 amrabyia. Mieldt100 etg (}2 %drime 196: 098 9Gsr (o} 21D €197 Zc 1)/@HC)3); BIMS:(M0gVEne
chloride (20 nmL). After the ' jtion, the reaction was allowed to stir
at ambient te é'r@ﬂa&?’%“?ﬂ‘ls’“ﬁ?@%qﬁgﬂé' was t hen washed with dilute
aqueous sodj um hydrogen carbonate. The phases were separated and the 15
organi ¢ phase was dried (Na2SO4), filtered and evaporated in vacuo to give
a crude pExatople 102 ch was purified on a silica gel colum using

hl or of ormi et h ted wit 00: t luent. Yield: 87
T (a1 of -t nAOB-VAEDReamic:S methon sl tebiah g haphibatens 15 'er )
[err] -27 (c Ira sariMicH SHi(R)-HFimetioxlyR-dntias ()2, I dettdh§lirdhiphthalde APdriotMbride{30

(21, M+). 20 Exanpl e 90 )
(R) - N-[ 8- ( 4- Mes.{dyi4meld meacetgnitrile (§00mD) werg added potassium carbonptiet(68 8]0.42 mebhy | be

i d T i | i ; .
(o o o nd? o PorESapfiGaite Raffyl Aidbbepidbegey bromide (42 i, 0,35 e Ths prastion,
(100 ng, O0.41 ik was Stirtddi € Fefink dovi ayerio@of 4®hr | L, 0.62 mol) in 25

met hyl ene chloride (15 :nL) was_added dropw se 2-net hyl benzoyl chlorjde (66
mg, 0.43 Afexshs pregipitate s Bliaed off and the apetonifrile remjoved in yague,dhe fesidpe Wit e
reacti on was betwebd di FzTapaly fﬁﬂ:eﬁlﬁgé’xﬁv :ﬁ']'eﬂ and
was t hen wash W tgdmter%alﬁ%gleﬁlcgé‘g% vver'gmeo} separ a?se%ﬁé{ﬁ%&t e organic
phase was dri e@Na8035d)evaporited irvdicanth giveapensdd pudduct which mast purified on agilive a

crude product Ich was, purifige n a sijjca gel col i .

chi'or of or miet HERGHmSSSing Sexme/eal Hek: K-Dds e Sy, Yol 455 i wtnsise

Yield: 100 Ny §36undfs Whik drpsidl€ nfPTTROHACCEF0)21p +61° (¢ 1.0, chloroform); EIMS (70
eV) m/z (relative intensity) 357 (38, MH).

Example 103

20 (S)-2-N,N-Dibenzylamino-5-methoxy-1,2,3,4-tetrahydronaphthalene
The title compound was synthesized according to the procedure of Example 102 using the
(S)-form: mp 113-115 °C; [a]21p -59° (¢ 1.0, chloroform); EIMS (70 eV) m/z (relative
intensity) 357 (74, M1).

2s  Example 104
(R)-6-N,N-Dibenzylamino-5,6,7,8-tetrahydro-1-naphthol
(R)-2-N,N-Dibenzylamino-5-methoxy-1,2,3,4-tetrahydronaphthalene (46 g, 0.13 mol) was
dissolved in diethy! ether (300 mL) and an excess of an ethereal HCl solution was added
dropwise. The precipitate was filtered and dried in vacuo to give a white solid. This crude
30 product (45 g, 0.11 mol)
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white crystals: np 179-180 [err]C, [err] -22 (¢ 1.0, chloroform; EIM
(70eV) nmlz (relative i'ntensity) 363 (21, M). Exanple 91 5
(R)-I\I—[8-(4-I\$b@; erazin-1-yl)-1, 2,3, 4-tetrahydro- 2- napht Jegoxybe
nzam de 0 ah%e cool ed sol utlon of (R)-2-am no- 8- (4- rrep&h/kfpl perazin-
1-yl)-1,2,3,4- t et r ahydr onapht hal ene (}&,2{9 , 0.43 muol) and
triethylam-ne (90 [err]L, 0.65 mmol) in thyl ene chloride (15 nL) was
added dropw se 2-et hoxybenzoyl chloride (84 ng, O0.45 mml ) in

nmet hyl ene chloride (5 nmL.). After the addition, the reaction was allowed to

stir at 10 amkias ﬂissdlemmraahydrﬁxsfmth)ﬁ&dﬁhlbrmafdsomm diditouied BP@0 WC! To Wt er .
The phases were separat ed and the or ani céghase was dried

(Na[ er r] SO[ er r Folutien waghoren gibgoraide (i mb<Yy -‘molo s#6lved in anhydrgpsmethylene de

Gt urat ed w e REEo (o Gf %3%‘??4‘%‘91 ikt Al A

conpound as anduiaskqntslmkedvenhgktr] -36 (c 1.0, chloroform; EIM (70eV)
Mz (relative intensit % 9?1%4 g The hydrochl qgride salt was.

precipitated odPt B‘F‘cﬁ‘c\é 1ﬁfif° qRavas 1338 QRs amreniam Bydsgxide solution aggded o

crystals were idﬁ{?vﬁiceﬂl

(R) - N-[ 8- (4- Met hyl pi perazin-1- %/I%{a&fa%mtu%eg%mgﬁgkfcnapﬁ%%?gﬁnbﬂﬁd

hydr oxybenzani deganic phass veene drm-(bhm'i@d) filvéred aahthe Solvent was removed in vacuo to give
(R)-2-am no- 8- (4-ne |, azin ? et r ahydr.onapht hal ene
(180 ng, 0.74 &Rﬁﬁ‘?‘sﬁ‘% R‘H%EH é‘éf%('félﬁé Bpsaf: metylgp ﬁﬁ-ﬂ?’ﬂﬂwcﬁg(%%
met hyl ene chlo draféme)co u@m%%mmsuq&f §p3°! (€ 1!68Y¢n1grBf ot FAMS
(160 ny, 0.78 Mdj{g nmol ) mﬁ@srréthy | ene chl ori de 0156 . (After tﬁn‘ﬁ@%ﬁtlon
the reacti on wi&0eM)mfafalative intengity) 843611, M ent terrperature for 15 mn and
was t hen washed with dilute aqueous sodi um hydrogen carbonate. The
phases were separated and the organi c phase was dried (Na2SO»4), filtered

and evapor at edn@%% The residue was dissolved in 99.5% et hanol (25 nl)
and concentrate 5 drochloric acid (3 nL) was added. After 17 h, the

pH was adj ust edS)é-NsN-RipenzylamingS,6,7,8 tetrabysire-lenaphthek ed i n vacuo. The

51 v, Dl UBAHGLNAE LS50y T NSO, b ahilod g e

1s  (S)-form: {a}21p -71° (c 0.71, chloroform); EIMS (70eV) m/z (relative intensity) 343 (12,
MH),

Example 106
(R)-2-(6-N,N-Dibenzylamino-5,6,7,8-tetrahydro-1-naphthyloxy)-2-

20 methylpropanamide ' .
(R)-6-N.N-Dibenzylamino-5,6,7,8-tetrahydro-1-naphthol (28 g, 81 mmol) was stirred in
anhydrous dioxane (500 mL) with sodium hydride (60-65% in oil, 2.2 g, 90 mmol) for 1 h.
2-Bromo-2-methylpropanamide (15 g, 90 mmol; described in: Coutts, 1. G. C.; Southcott,
M.R. J. Chem. Soc. Perkin Trans. 1 1990, 767-770) was added and the reaction mixture

2s  was heated at 80 °C for 2.5 h. After cooling, the ﬁrecipitated sodium bromide was filtered
off, the filtrate evaporated in vacuo and the residue was partiioned between water and
methylene chloride. The organic phase was separated, dried (Na2504), filtered and
cvaporated in vacuo to give the title compound as a viscous oil. Yicld: 24 g (70% yield).
This crude product was used directly in the next step without further purification. An

30  analytical sample (0.50 g) was purified on a silica gel column using hexane/ethyl acetate
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evaporated in vacuo to give a crude product which was purified on a silica
gel colum using chl orof ornf et hanol saturated with NH3 (100:3) as the
el uent. Yield, 8 (63% of the title conpound as whigcer/sEYY/86489 S:
np 87 [err]C 3’conp [err] -18 (c 1.0, chloroform; EIMS (70eV) niz
(relative intensity) 365 (33, M). Eﬁﬁgple 93

(R) - N-[ 8- (4- Met hyl pi perazin-1-yl)-1,2,3,4-tettahydro-2-napht hyl] - 2-

met hyl sul f onyl oxybenzam de A sol ution of 2-nethanesu|fony|oxybenzoic
acid (0.30 g, 1.4 mmol; described in: Looker, J. 10 H. ; Hayes, C. H ;
Thatcher, D. N(3.1;asemerﬁhmmemuﬂ461@5ﬂ:heﬁ9ea¢mpk;undmsalvisom;slom[d]almdaz"(c10

(10 nL) was heated at 4 for 45 .mn LOf thionyl chloride
was evapor at ed Shjproform); A’t é@aﬂﬁ%“\m@@t@ﬁv@th t ol uene and
agai n the solvent was rem)ved I n vacuo. Crude acid chloride (120 ny,
0.49 mvol ) was dissolved in methylene chloride (5 nL) and added

dropwi se to an Example#®®d sol uti on of (R)-2-am no-8-(4-nethyl pi perazin-

LY ety am e (G2l ipPBlegplaing5. 67 Ectpatyafb muhlodRR o (20 ).

After the addi thaRylpkbganafiddé i on was allowed to stir at anbi ent
tenperature for 15 mn and was then washed with dilute aqueous sodi.um
hydr ogen ﬁwb@h&p@pomma@sﬁmasc@dmmmumlﬁ Egampic A66iusingshei c

phases were dri ”ake V.acuQ ve a
crude product vﬁgf%mw&%ﬁdﬁrl &Jhﬂuég’f&g") ﬁdgg?%)el)wz&ﬁfﬁﬁvﬂgfcﬂ tysgzﬂs
chl or of ornf et ham#). sat ur at ed W|th NH3 (100: 3) as the eluent. Yi el d:

110 ng (55% of the title conmpound as white crystals: np 144-145 [err]C
[err] -7. 1[ & r] (c 1.0, chloroform; EIM (70e\/) mz (relative

i ntensity) 443 Exanple 94 25
(R) - 2- Ami no- 8- bé%agrnomgh'%t hoxy-1, 2, 3, 4-t et rahydr onapht hal ene-:
(R) - 2- Am no- 5- mmwm-nxﬂemmmmw Saephliydrbadsmaphihyip2ihyarexye2-( 5. 0 g,

23 mmol ) was di ssolved . in acetic acid (300 nL) under nitrogen
at mosphere. Sodhethylprepanamide - 70 nmol ) was added and bromine (3.5

g, 23 mol) wastd DesudiadR)- 8-SRV RREARindl 7.8 tomdHy ol RaphfRiiasi-r ed f or

5 mnutes at roomtenperature. The solvent was renov to give

a solid resisduemethylptopassnige(23ig, 54 mmblhistanbydrous: H3-dimethl .45, 6netrahipdiot2( LHV) .
The pyrimidone (10 mL) and dry N,N-dimethylformamide (250 mL) was added sodium hydride
(60-65% in oil, 5.4 g, 135 mmol) and the reaction was heated at 130 °Cfor 10h. An
additional amount of anhydrous 1,3-dimethy!-3,4,5,6-tetrahydro-2(1 H)-pyrimidone (15 mL)
and sodium hydride (0.5 mol equiv.) was added and the reaction was heated at 130 °C for in
20  total 21 h. The solution was poured into 2 mixture of ice and water and extracted three
times with ethyl acetate. The combined organic phases were dried (Na2504), filtered and
evaporated in vacuo to give the title compound as a viscous oil. Yield: 20 g (86% yicld).
This crude product was used directly in the next step without further purification. An
analytical sample (0.50 g) was purified on a silica gel column using hexane/ethyl acetate
25 (5:1) as the eluent. Yield: 0.24 g of the title compound as a viscous oil: [0t]21p +35° (¢ 1.0,
chloroform); EIMS (70e V) m/z (relative intensity) 428 (1, M+).
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| ayers were separated and the aqueous phase was extracted twice with ethyl
acetate. The organic |l ayers were conbined and dried (Na2SO4). The
solvent was r Ln vacuo to give a brown oily resid

salt was prec&%ﬁ%‘é&gj from di et hyl ether/nethyl ene chl ori gxgﬁo({i@e
addition of HO in diethyl ether (3M: vyiel %47. 7 g (94% . Recrystallization
5 from nethanol gave the title conpound as needle crystals: np 264-.265
[err]C, [err] +54 (c 1. MeOH); EIMS (70eV) mlz (relative intensity)
257 (30, M+ J[err]Br), 255 (31, M, 79Br). Exanpl e 95

(R) 8- Br onp- 2. NExamipled@#dy| am no- 5- net hoxy- 1, 2, 3, 4-t et rahydr onapht hal ene 10

i) Dol G aso sk 7 8RR drar BSahe ) Sddmara” (o 7 o
70 mmol ) and pgle ' namidel 0di de (100 ng, catalytic anopunt) were m xed

with acetonitrile (%5 nm_) under nitrogen at nosphere and refl uxed for
18 h. The sol vE&he titkecompound was synthesizedbaceordingto theepriockdureafExample 108ndsingithmed

15 "organi c2 ) apUTORBATT PARS R FHiorahims BV H O GRSR SR (o

give a residuepgt), Wwhich was purified by flash chromatography on silica

gel using hexane/ net hyl ene chl ori de 8:2 as the eluent. The title
conmpound was obtained as an oil. Yield 7.5 g ( 98%): [err] +87 (c 1,
MeCH); EIMS (7%@%@8(rel ative intensity) 437 (12, M+ [err]Br), 435 (13,
Mt, 79Br). 20 l e 96

(R -2-N, N- Di be(Ry2-MN:Dibénzylaniino/Syariing<t,2,9dtetraliydronaplithhieer omet hanesul f on
yl oxy- 1, 4-t et rahydronapht hal ene

2.3
(R) - 8- Br ond? 2- fONV-(6-HEN-Dibeazylaming- 56 i§ospahydrorl-gaphthyl)-2-hygrexydapht hal ene

(6.8 g, 16 25 ' | . (

under nitrogen at seg%g?@dé%@ é'l’qgﬁﬁern%lg%%ﬁé%%?%%gsﬁﬁgﬂm[ae##igld

bef or e n- but yl hqiebassolytibh.(SO0¥hL) dndthebted t®refiur For 1MAE The ethanslcexd edipupned i

during 3 minutes. The m xtyre s.stirred for 5 nmnutes. and N nethyl-4-

pi peri done (5. ¥8cY0 %W%MW%WMH@”W?WP OR 3gen

was removed  path AfkralAlizA0R Wik 'ad5% Wfitod dofitBf of Sodideh fy xide i hikarOGROT ©

the reaction was quenched by the 30 addition of water. e layers were

separ at ed and exteacted yvith roethylonerchioside dFlieasmbing8Odganicphases were dried (Na2504),
filtered and evaporated in vacuo. Purification on a silica gel column using chloroform as the
eluent gave 6.1 g (40% yield) of the title compound as a light-brown viscous oil: [&]21p

+54° (¢ 0.97, chloroform); EIMS (70eV) m/z (relative intensity) 342 (19, M*).

20  Example 111
(5)-2-N,N-Dibenzylamino-5-amino-1,2,3,4-tetrahydronaphthalene
The title compound was synthesized according to the procedure of Example 110 using the
(S)-form: [0]2!p -53° (¢ 1.0, chloroform); EIMS (70eV) m/z (relative intensity) 342 (20,
M),

Exampl

(R)-l-(6-N,N-Dibenzylamino-5,6,7,8-tetrahydro-l~naphthyl)-4-methylpiperazi_ne-z,ﬁ-

dione

1,1"-Carbonyldiimidazole (5.5 g, 34 mmol) was added to a stirred suspension of )
30  methyliminodiacetic acid (2.5 g, 17 mmol) in anhydrous N N-dimethylformamide (250 mL).
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sol vent was renoved in vacuo to give a residue which was purified by
crystallization (et hyI acet at e/ hexane) EIMS (7CeV) mz (relative
intensity) 47%, %77, . The crystals were di ssol ved i n t eicrairyrsoadour an
under nitroge nosphere. Sodi um borohydride (5.9 g, 0.16 nol ) was
added and the nixture was cooled to O [err] GosTrifluoroacetic acid (10 nL)
was 5 added dropwi se during | h.  The cooling bath was renoved and the

m xture was stirred for 1lh at roomterrperature before it was carefully
poured into a NaOH solution (40%ig) and diluted with water and

di et hyl et her. Throrerctipamixtuee washegtedst 3Q1°G for ltméRb:P'Q’dﬁQ!bqﬂwﬂmmésmmo-

[EVNS (700w T23drSetbtont PR B X, o5 b foch el Spdadil Mk 01 1
suspended in hygimelyfianiiae (7S(rAB wastfén sided ird)stisring dtGOPQXﬁdcérﬂinﬁéd/fohlwlﬁ

di ssolved) for 2h. The mi xture was allowed to attain room Jer at ur e.
The forned cr ysm solvgat was gvaperated imparug and 1@%«4&@@@%%@@@?@?% ageb and

amoni a (2 M. ﬁ%/‘ g enidfofdmmycchiibb Qnﬁﬂ?{ lﬁé‘ﬂ.sg g Elyedts 1egf-'

(MgSHM). The was renoved I n vacuo rve resi

[EIMS (70eV) m @7%;&1&) asvaevmuemkl [t33lp +51° (410, c(lﬁorofdm) ]EM @0eVYri/z (relative
suspended in.net hyl ene g 625’9%6 (150 m.). 2,4,6-Collidine (2 g, 16 15

mol ) was addedinERsiops3 ( Pe was cooled to -78 [err]C.

Tri fl uoronet hanesul foni c anhydride (4.4 g, 15 mml) was added duri ng 5
m nutes. The cooling bath was renoved and the tenperature of the
reacti on m xt ur ExampledlBowed to rise to -5 [err]C The reactlon

emoved in 5 Cysk{beMy DR Aminy Pl PElectaba i L Hpb iR Dyt el liipergSe 4

chromat ogr aphy gjansei | i ca gel using 20 nethylene chlori de/ et hanol 10: 1,
containing 0.5% of anmonia, as the eluent The title conmpound was

obt ai necrzlﬂ as anI The titlegashppund yag symbesizedbaccprding3p therproqedure of E!G!mﬂlellliq ysingethe/S
70 Vo). {57
(R)- 2NN D1 benGES GFAB, 01E A, PhibiStoritf s 7ocvy e e fertin 453 B 1

al ene (R M™N, N- Di benzyl am no- 8- (

1- net hyl pi peridi n-4-yl)-5-trifluoronet hanesul fonyl oxy-

1, 2, 3, 4-t et rAhydr onapht halene (4 g, 7.0 nmol), triethylanmne (2.8 g, 28
mol ), formc a%ﬂgr!}% (1.3 g, 28 mml ), triphenyl phosphine (0.4 g, 1.4

mol ) and pal |l a cetate (85 nmg, '0.35 mmol ) were dissolved in
N, N- di et hyl f or mmm-nmmglamm-(mmemmpmmwnm 4-t&Pahydrenaphithdlenen

tes stirred at g8 | o Mo o s s Sk 1R o) oS0 Kl ©

(4.0 g, 8.8 mmol) was added 1o a suspension of lithium aluminium hydride (1.7 g, 44 mmol)

20 in anhydrous tetrahydrofuran (125 mL). The reaction mixture was heated at reflux for 5 h.
The reaction was quenched by the addition of water (1.7 mL), 15% aqueous sodium
hydroxide (1.7 mL) and again water (5.1 ml). The mixture was filtered, dried (Na2504) and
evaporated in vacuo. Purification on a silica gel column using chloroform/ethanol saturated
with NH3 (100:1) as the eluent gave 1.4 g (38% yield) of the title compound as a viscous

25 oil: [)21p +7.0° (¢ 1.0, chloroform); EIMS (70 eV) m/z (relative intensity) 425 (7, M*).



WD 97/ 34883

PCT/ SE97/ 00469 99

resi due which was partitioned between ethyl acetate and anmonia (2 M. The
| ayers were separated and the organic layer was dried (MySO4). The
sol vent was renpved in vacuo to give a dark brown oily g&sdedbiGeatdi Ch
was purifi ed“ER/” h chromat ography on silica gel usi ng

chl or of ornf et hanol 20: 1, containing 0.5% anmoni a, as the eluent. The
title s conpound was obtained as an oil. Yield 1.7 g (57%: [err] +53 (c
1, CHC [err]); EIMS (70eV) mz (relative intensity) 424 (1, M).
Exanpl e 98

(R) - 2- Ami noExampletShy| pi peri din-4-,yl)-1, 2, 3, 4-t et rabydr onapht hal ene 10
R)-2-N, N-Di L no- 8- (.1- hyl pi d 4- h ht h

(92 N N DBk bt bl P @a-tegeh#mr Shiklepad um
(10% on act we&aelc&ﬂmﬁaawags&mesmaécoﬂmg t@t‘ﬁelpr&cwu%?Exéﬁ@ er i grﬁéé and

t et rahydrof uran ( n) were m xed under nitrogen at

refl uxed folS¥Bionmy Ifu]%ltueﬂ Ofie h1laghlerafared; EIMS (0=Vo /e Grslative h;edsxtyg 425 (6,

gas). The c%&,gl yst was filtered off and washed thoroughly with ethanol. The
sol vent Was * renpved in vacuo until ca 30 nL was left. The residue was

partitioned between et hyl acetate and NaOH (2 M. The layers were .
separated and t he aqueous phase was extracted twice with ethyl
acet at e. E!!m;!mug | ayers were conbi ned and the sol vent was renoved in

\Selerr) ?'CYE*Q-AW*%J&@?% opSarR Tt T eltaBhronRayilehe 1) e ) 244

E 1) M+% (201'0 asr?ldlﬁbﬁIﬁp(R@(—jBNN—dlbenzylmnmo-S-(4-mcﬁ\ylpxﬁergnn 1-y})- lZﬁ, e
R) - N-[ 8- (1- Met plerllne4 1.2,3,4-te yr02napty -4-
trifluor'®ne Yé‘ﬁ'ﬁi’gm é’y mmm"@{g%t'%‘k Jvere add W@B‘"g, 0.8

mmol ) was sm% ﬁl?ﬂ I 0
m nut es (everything édi sgﬁ(ﬁl %'lda@ g&%’r\mﬁ%&l e% e(gggc %ﬂm‘%
t hi onyl chl masdeﬂumtfarérlmnddm palludmmuvamhdn filedredofé.. 'Ih“ErselvelaSdepomd in

di ssol ved in th e chl d added W se to nice
col d sol utid’ﬁc‘{?fa“fl%? PQ“@FAWN cagglcouﬂmusmzc oroform/methano

met hyl pi per 'cgﬁd%néat&% axnaao%uéu M@aaeaggsérosmwmbﬁieﬁmm&l 350 neg S;-‘g",?f‘m' ) and

triethylamne ny, in met hyl ene chl orid
mi Xt ure Mas hsmbmvedcmnls m%-ﬁ%f@s[mk@ Dadd® «at,lméq:o@mmms\m anmhyl

acet at e, Wa?re?a%vcmwnsﬁng'(fl,%)m and dried (MySO4).

Example 117
" (S)-2-Amino-5-(4-methylpiperazin-1-y1)-1,2,3,4-tetrahydronaphthalene
20 The title compound was synthesized according to the procedure of Example 116 using the
(S)-form: mp 97-98 °C; [aIZID -21° (¢ 1.1, chloroform); EIMS (70 eV) miz (relative
intensity) 245 (55, M1).

Ex: |

25 (R)-N-[5-(4-Methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl}-4-
morpholinobenzamide
To a solution of 4-morpholinobenzoic acid (110 mg, 0.51 mmol) in anhydrous N,N-
dimethylformamide (10 mL) was added 1,1'-carbonyldiimidazole (87 mg, 0.54 mmol) and
the reaction was heated at 75 °C. When the carbon dioxide evolution had ceased (after 30

30 min), the reaction was cooled to room temperature and a solution of (R)-2-amino-5-(4-
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The sol vent was renoved in vacuo. The residue was purified by flash

chr omat ogr aphy on silica gel .using nethyl ene chloride/ethanol 5:1,

containing O % nia, as the el uent The titl e conpstwskornesey

obt ai ned as o wﬁu € crystals. Yield 140 ng (55%: np 163-166 [err] C

[err] +36 (c 0.5, CHCI[err]); EIMS (70eV) jg#z (relative intensity) 416 (48,

I\/Hr) 5 Exanpl e 100 (R-N[8-(1 -Methyl pi peridin-4-yl)-
,2,3,4-tetrah ydro-2-naphthyl] -4 but oxybenzam de 4- But oxybenzoi c

aC|d (0.16 g, 0.8 nmmol) was dissolved in thionyl chloride (3 nmL.) and 10

refl uxed for rS@hylpipetagig- l—ilhé,mvsshxﬂmmnhtbﬂym dR0 g, Gd%m;olb granhgdrois

Ty and addeq A pa oty (STRLEHR FBE. o B e pltedto S35 70 -Elers °
(R) - 2-am no- & dnd @ Sdinbiweia bxateauybacu& Wdﬁ@& BARGH0E ARSI 15

g, 0.6 mmol) andtrle amne (92 ny mol) in methylene chloride

(5 nL). The usingichlogoform/cth m@wmmsgmmmw Thisgaveaften)i | ut ed

Sl vent wafs. 1 HVEASPRE0R AeoFiE B30k DO YA of O pEHoippechd 5 WS Gysal”®

chr omat ogr aphip 927-$28 G 3c)Féb 451 (€0.58dhErefmy: [RINS (0/ew) hin@bladvelintensity)
contai ni ng 0. 5% of amoni a, as the eluent. The title conpound was
obt ai ned as W¥t(M.MPktals. Yield 170 ny (50%: np 162-164 [err] G
[err] -2 (c 0.5, CHCI [err]); EIMS (70eV) mz (relative intensity) 420
(40, M). 20 Exanpl e 101

(R-N-[8-(1- wridin 4-yl)-1, 2,3, 4- tetrahydro 2- napht hyl ] - 4-

nor phol i nobenzani de rphol [ nobenzm C ac 1.6 nmmol ) was
di ssol ved!¥ n @WW"W‘BFR‘WE‘@ H‘) 153;3,4 ﬁFHE"’W’rB@%‘H"&ﬁTfOSpher e and
stirred at rogg r%ﬁnﬂ Shedlathfgel OF 5 M nutes. The excess of t hi onyl
chloride was re I n vacuo to give a | |ght yel |l ow resi due. The residue
was di sBel utbd:ompomutmlsssmbemdmccatémg 1@theiprocedure afl Esample 4 pirsing the a
sol ution of (

(1 - et hyl pi pe ?‘1{}\%98‘13.1 °C3[°‘zl”ﬂ>e15?aﬂﬂpd?%ﬁa‘ﬁmfﬁﬁ?)eﬁg’%&%‘é)"‘i’ @’WWBI )

and tri et hyl agmeﬂgty)434(3(m+§ g, 4.0 mol) in methylene chloride (10 nL)
during 5 mnutes. The mxture was stirred 30 at roomtenperature for 15
m nutes b#&f ore washed with 2 M amoni a and dried (MJSOH4) .

Example 120 _
(R)-N-[5-(4-Methylpiperazin-1-y1)-1,2,3,4-tetrahydro-2-naphthyi}]-3-
phenoxybenzamide '

3-Phenoxybenzoic acid (1.0 g, 4.7 mmol) was dissolved in thionyl chloride (15 mL) and

20  heated at reflux for 30 min. The excess of thionyl chloride was evaporated in vacuo, the
residue was treated with toluene and again the solvent was removed in vacuo. Crude acid
chloride (70 mg, 0.30 mmol) was dissolved in methylene chloride (5 mL) and added
dropwise to an ice-cooled solution of (R)-2-amino-5-(4-methylpiperazin-1-yI)-1,2,3,4-
tetrahydronaphthalene (70 mg, 0.28 mmot) and triethylamine (55 pL, 0.42 mmol) in-

25  methylene chloride (25 mL). After the addition, the reaction was allowed to stir at ambient
temperature for 15 min and was then washed with dilute aqueous sodium hydrogen
carbonate. The phases were scparated and the organic phase was dried (Na2504), filtered
and evaporated in vacuo to give a crude product which was purified on a silica gel column
using chloroform/ethano] saturated with NH3 (100:3) as the eluent. Yield: 45 mg (36%) of



WD 97/ 34883

PCT/ SE97/ 00469 101

The sol vent was renoved in vacuo to give a residue which was purified by
fl ash chr omat ogr aphy on silica gel using nmethylene chloride/ethanol,

5:1 cont ai ni amonia. Yield 100 ng (12%: np 3 -
[err] -19 (C%Q%[err]) El M5 (7CeV) mz (relative inter%‘ll?ty 433
(27, MH). Exanpl e 102 .

(R -2-N, N-Di benzyl am no- 5- met boxy- 1, 23, 4- ?etrahydr onapht hal ene To a
solution of (R)-5-nethoxy-2-am no-1, 2, 3, 4-tetrahydronapht hal ene

hydrochl oride (30 g, 0.14 nol) |n acetonitrile (600 nm.) were added
pot assi um cdretﬁxleabmpbﬁuﬂigaaﬁhéﬁoml[t)c] 1poi240 G 2.9schlonofarnh), BIMS 0V MhizC
anount) and benz bro d&? 34 0.35 nol) . The reaction m xture
was stlrred(”(ﬂa?’ A18 Jod of 48 h. After the precipitate was
filtered off and the acetonitrile renoved in vacuo, the residue was
partitioned between diethyl ether and water. The organi c phase was

separ at ed, @Example 121 (Na2804) and evaporated in vacuo to give a crude

pr oduct whi ¢ 5 hexane/ et hyl
acetate, 3(3: @?% We&'rl’ i‘l’b lc,gg]d- °("3§%"‘°‘ '“PH%‘?‘F‘]{“]ﬁge conpound
as white cr rET‘fd eﬂnﬂg 114 C [err] +61l[err] (c 1.0, chloroform; EIM
(70 V?ﬁ ?r elative intensity) 357 (38, M). Exanpl e 103 20

(S) - 2- N, N- DiThe tidg cempound3vassythosjzed accopding tocthe progeduse af Examplee129 using theThe

et g Ener R 5} 58 ot B 008 B AR g or

EIMS (70 eVim# z (relative |ntenS|ty) 357 (74, M+). 25 Exanple 104
(R -6-N, N-Di benzyl am no-5, 6, 7, 8-t et rahydr o- 1- napht hol .
(R)-2-N,® Di benzyl am no- 5- net hoxy 1,2,3,4- tetrahydronapht hal ene (46 g, 0.13

~nol) was ved in diethyl et her (900 nL) and an excess of an
et her eal Hcﬁsm was added dropwi se. The precipitate was filtered

and dried i qRyAMetiy-N{8:-metdylpiperaain-tiy))12,3,dctetidhyd@-2-paphihigl-4{ 45 g.
0.11 nol) trifluoromethylbenzamide
To an ice-cooled solution (R)-2-N-methylamino-8-(4-methylpiperazin-1-yl)-1,2,3,4-

15 tetrahydronaphthalene (100 mg, 0.39 mmol) and triethylamine (80 uL, 0.58 mmol) in
methylene chloride (25 mL) was 4-(trifluoromethyl)benzoyl chloride (90 mg, 0.43 mmol) in
methylene chloride (5 mL) added dropwise. After the addition the reaction was allowed to
stir at ambient temperature for 15 min and was then washed with diluted aqueéus sodium
hydrogen carbonate. The phases were separated and the organic phase was dried (Na2S0g4),

20 filtered and evaporated in vacuo to give a crude product which was purified on a silica gel
column using chloroform/ethanol saturated with NH3 (100:2) as the eluent. Yield: 89 mg
(53%) of the title compound as a colourless crystals: mp 123-125 °C; [e]2lp + 104° (¢ 1.0,

chloroform); EIMS (70e V) m/z (relative intensity) 431 (13, M1).

s E le 12
(R)-8-(4-Methylpiperah-l-yl)-Zo[N -(4-trifluoromethyl)benzylamino]-1,2,3,4-
tetrahydronaphthalene '
To a solution of (R)-2-amino-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydronaphthalene
(200 mg, 0.81 mmol) in acetonitrile (35 mL) were added potassium carbonate (169 mg, 1.2
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was di ssol ved i n anhydrous net hyl ene chl ori de (500 m.) and cooled to -60
[err]C. To the solution was boron tribromde (14 ni, 0.15 nol),

di ssol ved i n 3physlsass et hyl ene chloride (50 nlL), addedpgf&idtosfde The
reaction tenperature was allowed to reach -5 [err]C and was kept there
overnight. 5 To the ice-cooled solution wgg a 2 M aqueous ammoni um

hydr oxi de sol uti on added dropwi se and the m xture was extracted,

twice, wth nethylene chloride. The conbi ned organi ¢ phases were dried
(Na2SO™4), filtered and the solvent was renoved in vacuo to give t he

crude resi duemmoly potassivgy indidy (aamlly;iCI ai!mn()@hdléﬂniﬂmm%)é)bnghbmnﬁdléq)?mg,]e
33 g (83% i el f the title com a Vviscoy ar oil: [err
+72°(¢ 0. 66, oaf ﬁ%?ﬁf (”?65'{5%?5?‘1"4%& Bbnsity) 343 (11,

M#) . EXgeithepr 1tatcwas filtered off and the acetomtnle removed in v the resi
(S)-6-N, N-Di benz Iam ng 5,6,7,8-tetrah dro 1- napht hol " acgﬁgl eresxfiuewas
compound was B‘ywéﬁesﬂmaadGMI@@ G’Gﬂtamle of Exanple 104 using

A iy 1 e Vo T S L
(R) - 2- (6- N\ D:dngiwdl asd codoleSs oil: o) HaDY @100, bhivadtoiny EOMS (70eV)Az (relative

met hyl pr opanam

(R) - 6- N, N- Di b@mmﬁp%hbd@ *). The exalaga salf veas prosipitatsd st szﬁetmleammuig)n was

stirred in n i dju dride (60-65%in
oil, 2.2 g, QIEfOnm%F%gQ; or ighm ?1&(?%&%7%). HP%"/’I p %ﬁﬁam de (15 g, 90
mml ; described in: Coutts, I. G C.; Southcott, MR J. Chem Soc.

Perkin Trans. 1 1990, 767- 770) was added and the reaction mxture 25 was
heated at B0 [err]C for 2.5 h. After cooling, the precipitated sodi um

brom de was fgq,ﬁ?@g“ off, the filtrate evaporated in vacuo and the
residue was partitioned between water and met hyl ene chloride. The

or gani ¢ phasedThiomsenpholinabenzaic Acid (Na2S04), filtered and evapor at ed
in vacuo to giLve the ti asavsco oil.. Yield:; 70%
yi el d). e 7 solg *p‘ﬁi?&l?ﬁj?\ﬂg&“ﬁ%@ﬁ LT hdﬁ Bs% -Ft hout
further purifHepbdrdDy. DASReyer, a0 Halhi, G MaRER, R.(ﬂnéﬁngid NESIbbitoh/HEAL; On a
silica gel colum usin hexane/ethyl acetate
15 Jones, A. M.; Neal, G. T. J. Chem. Soc. Perkin Trans. IT, 1984, 217-221) in glacial acetic
acid (20 mL) was added a 20% aqueous hydrochloric acid solution (20 mL) and the
Teaction was heated at reflux for 15 h. The acetic acid was evaporated in vacuo and the
remaining water solution was alkalized with 2 M aqueous sodium hydroxide solution to pH-
12, The solution was washpd, twice, with diethyl ether and the water phase was adjusted to
20 pH 3 with a 20% aqueous hydrochloric acid solution. The product was filtered off and dried
in vacuo to afford 1.0 g (91% yield) of the title compound as white crystals: mp 233-235

°C; EIMS (70eV) m/z (relative intensity) 223 (50, M),

Example 125

25 (R)-N-[8-(4-Methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl}-4-
thiomorpholinobenzamide
4-Thiomorpholinobenzoic acid (0.25 g, 1.1 mmol) was dissolved in thionyl chloride (25
mL). The excess of thionyl chloride was immediately evaporated in vacuo, the residue was
weated with toluene and again the solvent was removed in vacuo. Crude acid chloride (107 )

30 mg, 0.44 mmol) was dissolved in methylene chloride (5 mL) and added dropwise.to an iﬁe-
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(3:1) as the eluent. Yield: 0.46 g of the title conmpound as a viscous oil:
[err] +42 (c 1.0, chloroform; EIMS (70eV) nmz (relative intensity)

428 (1, M). Exampl e 107 5 .

(S)-2-(6-N, N-WBM am no-5, 6, 7, 8-t et rahydr o- 1- napht hyl oxy) PGT/SEY7/00469

met hyl propanam de The title conpound was synt hesi zed according to the -
procedure of Exanple 106 using the 110S)form [err] -42 [err] (c 1.0,
chloroform; EIMS (70eV) mlz (relative intensity) 428 (8, M+) . 10
Exanpl e 108

R) - N- (6-N i | AP0 olaS- [ 0 - 2- - 2-
(R ol |(or Opcgﬁ‘;e%sg@%’( bR P iarmnd 8 caSnd R b -I-}nﬁiﬂi‘,hﬂé@a}ay&onafp‘iﬁme
(R) - 2- (6- N104 dighe.42 yinial) fid-thethyldmihel (68 pi)G.87 eamol) imapdthylydechigride(35.mL) .
met hyl propananide (23 g, 54 mmol) .in nhgl,drous \ )

1, 3- di met wfw@,\qe@mtgf FeartiRRy basallppypd to sur at ambiers temperaug ol mimandy, y
N, N- di net ' A WASH ; meyely saPatdq i N
oil, 5.4 g% Lr&%& nmol ; c‘élﬁ%gtlﬁiéeoru eact‘?‘gﬁﬁﬁaogaﬂgﬁtg%d aitrhgg'(‘)as%s ?‘vg%@%) h.a An
addi t i onal anditheioganié phasie was drisd (Na2SOy), filtered and evaporated in vacuo to give a crude

1,3-dinethyl-3,4, 5 6-tetrghydro-2(1H)-pyrimnm don 5 and sodj um
vyl o ( R iR 7S PBO Gt SRl olkime Sstag Rt O BeAenp ek
[err] C for,d ,é;a}@& -8:0. Qe e ' ide &8 f ice
and wat er %ﬂ‘]@meﬁg?l ract edd%%?ggss% tidn%gq}\f?ﬁ%e‘?%ﬁﬂg%ﬁ?g@épﬁ%ﬁ%?ned
or gani ¢ phwhiescrysale: rip 190+19NEC: del?] 50865 (e )25, ehlprofers; BIMS (70eV) evzmpor at ed i n
vacuo to g&' ve . the ti.tég@ nd as a viscous oil. Yield: 20 g (86%yield).
Thi s crude‘ﬂ?‘ﬂkﬁ}@l’“ﬂﬁ' 6 d7di‘tectly in the next step wi thout further
purifiggation. An anal ytical sanple (0.50 g) was purified on a silica
gel colum using hexane/ethyl acetate 25 (5:1) as the eluent. Yield: 0.24
g of the tExampled2found as a viscous oil: [err] +35 (c 1.0,

chl'or of of k. HeNE i e Elyhobdintkhe'® | Ntensi 1y) 428 (1, M.

PCT/ SE97/ 094 @3olution of 4-fluorobenzonitrile (3.0 g, 25 mmol) in N,N-dimethylformamide (15 mL)
were added 1-benzylpiperazine (4.3 mL, 25 mmol) and potassium carbonate (3.4 g, 25

15 mmol). The reaction mixture was stirred at 120°C for 13 h. The solvent was evaporated and
the residue was partitioned between ethyl acetate (100 mL) and water (15 mL). The
| aqueous phase was extracted with ethyl acctétc (30 mL) and the combined organic phases
" were washed twice with brine (10 mL) and dried (MgSOj4). Evaporation of the solvent gave .
‘ 7.6 g of crude product. Purification of the residue on a silica column using ethyl
20  acetate/methylene chloride (1:9) as the cluent afforded 4.0 g (59% yicld) of the title
compound as a white solid: mp 104-105°C; '
EIMS (70cV) nv/z (relative intensity) 277 (20, M+).

Examole 127

25 4-(4-Benzylpiperazin-1-yl)benzoic acid _
4-(4-Benzylpiperazin-1-yl) benzonitrile (4.0 g, 15 mmol) was dissolved in glacial acetic acid
(40mlL), 6 M hydrochloric acid (50 mL) was added and the reaction mixture was stirred at
100° C for 17- h. The solvent was evaporated, the residue was suspended in water (10 mL)
and the pH was adjusted to 3 by addition of 2 M sodium hydroxide (35 ml). The slurry was

.30  stirred at 50° C for 2 h, colled and the precipitate was filtered and dried ir vacuo to give 4.1



104 Exanpl e 109

(S)-N-(6-N, N-Di benzyl am no-5, 6, 7, 8-t etrahydro- 1- napht hyl ) - 2- hydr oxy- 2-

met hyl pr opananm de The title conpound was synt hesi zed according to the
procedure of Exanple 108 using the 5 (S)-form [err] + 33 (c 1.1,
chlorofornm; BidoriegeeV) Mz (relative intensity) 428 (4, PCPERY7/00469
Exanpl e 110

(R) -2-N, N-Di benzyl am no-5-am no-1, 2, 3, 4-4t fi§t rahydronapht hal ene 10

(R -N-(6-N, NDi benzyl am no-5, 6,7, 8-tetrahydro- 1-naphthyl)-2-hydroxy- 2-

met hyl propanam de (19 g, 44 mmol) was dissolved in ethanol (500 nL) and a
20% HC1 aqueous solution (500 nL) and heated to reflux for 18 h. The
et hanol wasg ef/aqrodegreduct.The solid waspastitioned bbwleetemﬂulmgclﬂohd& (40 mlveandvashed

t th diet h I d ft | kal t
't ha 450 WaiEb G470 ) with ZNE s R G- e tirons pass Bessmshedith O
extract ed Wn&dﬁylé'ﬁé éHI&rﬁi%QWHIWEﬁdee pii\Pasafidied 855 W2 M hyBioRfSHC WE4.erdr | ed

(Na2s04) , filtered and evaporated in vacuo. PurificCation on a silica
gel col umm agicons pbseorasicoeled, dke pracipitate wagfiltered angbdrieddn Yaayo(td gike li6eg d) of

the title c ou ht - br ¢ +54_ (c 0. 97
chl or of ot rr)ﬁg% ngt%wée‘rf%?’pfﬁﬂq #&% iﬂ@éﬂsh@§ @@J)(% (refgtiye i m(te
Exanpl e 111296 (44, M").

(S)-2-N, N-Di benzyl am no-5-am no-1, 2, 3, 4-t et rahydr onapht hal ene The

title conpound was synt hesi zed according to the procedure of Exanple 110

using the Exa p?gﬁorm [err] -53[err] (c 1.0, chloroform; EIM (70eV)

m z (reI ati ity) 342 (20, M) . 25 Exanpl e 112

(R -1-(6-N, m)maquzummpmrhﬁq12y|&n§3,4-a&tyﬂrﬁr&arrmtmmm= met hyl pi perazi ne
-2, 6- di one !(1!)13 Car bonyl diimdazole (5.5 g, 34 nmol) was added
to a st |‘?re5“'§!||§’ﬂ@ﬁ%4“bﬂ engamidg 1| i ni nodi acetic acid (2.5 g, 17 mol) in

anhydr ous NAsipRRGdHar o(aBRakifipérdaR Ybenzoic acid (57 mg!B18 thridhnk 1,1°-

carbonyldiimidazole (33 mg, 0.20 mmol) in N,N-dimethylformamide (2 mL) was stirred at
75° Cfor 2 h. The solution was cooled and (R)-2-amino-8-(4-methylpiperazin-1-y1)-1,2,3,4-
tetrahydronaphthalene (45 mg, 0.18 mmdl), dissolved in N,N-dimethylformamide (1 mL),

15 was added. The reaction mixture was stirred at ambient temperature for 40 h. The solvent
was evaporated and the residue was dried in vacuo to give 149 mg of a crude product.
Purification of the residue by preparative TLC (silica) eluting with chloroform/ethanol
saturated with NH, (15:1) as the eluent gave 63 mg (63% yield) of the title compound as a

" white solid: mp 209-210° C; [a}*'p -65° (c 0.5, chloroform); EIMS (70 V) m/z (relative

20 intensity) 523 (13, M"). |

Example 129

(R)-N-{8-(4-Methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl}-4- |

morpholinocarbonylbenzamide .
25  4-Morpholinocarbonylbenzoic acid (130 mg, 0.54 mmol; descﬁbcd in: J. Med. Chem. 1994,

37(26), 4538-4554) was dissolved in thionyl chloride (5 mL). When the acid was dissolved,

the excess of thionyl chloride was evaporated in vacuo, the residue was treated with toluene

~ and again the solvent was removed in vacuo. The crude acid chloride was dissolved in

mcthylcnc chloride (5 mL) and added dropwise to an ice-cooled solution of (R)-2-amino-8-

3  (4-methylpiperazine-1-yl)-1,2,3,4-tetrahydronaphthalene (120 mg, 0.49 mmol) and



105 The reaction m xture was heated at 80 C for 1 h.

(R)-2-N, N-Di benzyl am no-5-am no- 1, 2,3, 4-tetrahydronapht hal ene (5.3 g,
15 mmol ) dissolved in anhydrous NN\ di met hyl formam de (75 nL) was then
added and stirring at 80 C was continued for 10 h. The sol vent was

evaporat ed i nd the crude product was purified on a silica gel s
col umm usi ngn\(’:%%g}rjo ornml et hanol saturated with NH3 (100:0.5) igg/srzsﬂ uent
Yield: 5.0 g (87%yield) as a vi sc?us oil: [err] +51[err] (c 1.1,
chloroform; EIMS (70eV) mz (relative 112 intensity) 453 (16, M.

Exanmpl e 113 10

(S)-1-(6-N, N-D benzyl am no-S, 6, 7, 8-t et rahydr o- 1- napht hyl ) - 4- met hyl pi per azi n
e-2, 6- et i 78irkh6]) SPmER YRSt | ' to the
pr ocedur e g%&h gﬁlgfgoﬂgbgg?ng t%e SJIM(ieS) -foﬁr(?ofi%?r] - 5% Ec t{%_h,gt?e

chl or of or nysactionvsay alipawesl torstic at ampbign( wmpenatesfor 1§ mint &8l Wwazhen washedawjth 15
Exanpl e 114, . )

(R -2-N, N é"ﬁ‘é RAGUToR5 Sofurn hydrogen GRRARAtS, TS Phpses Wy scpaspted apd the qreamic, onapht h
al ene phase was dried (Na2S04), filtered and evaporated in vacuo to give a crude product which _
(R -1-(6-N, N D benzyl am no-5, 6, 7, 8-tetrahydro-|-napht hyl) - 4-net hyl pi perazin
e- 2, 6- disonavas purifigdpnn silicagebealymn )lsm&smwﬁé@romnénmémw lithium

al um ni um i . 4. ) ' ] r of uran {125
T The r Afgtiniin hidrbrile (e ORPANnE ucde YR Y60 B8 TES SR e oedd
was quenchasiwhite tlystaBoisip 12412 C\fE 1 -40° (¢ 100, thlofdiSAHIERS 6708 VY M
hydroxide (1,7 nL) and agai n yater (5.1 mM). The mxture was filtered,
dried (Na2 & Htiensity) 46 &%Mrht ed in vacuo. Purification on a silica gel
col umm usi ng chl orof orm et hanol saturated with NH3 (100:1) as the
eluent gave 1.4 g (38%yield) of the title conpound as a viscous 25 oil:
[err] +ib. O Exampl®130chl oroform); EIMS (70 eV) mz (relative intensity) 425

|(:>Z;-|- / g/I+E)9 7/ 06Ryy-(8- (4-Metlly}/|\)?p3r7a/zi§|€' -g&1,2,3,4-tetrahydro-2-naphthyl]-4-(N,N- 106
(E)é?mzjl EI, &I—lgl 8‘#%’%“3%“‘#53’%'3’(')5’-°'%ﬁ“#§’fpi perazin-1-yl)-1, 2, 3, 4-tetrahydronaphth
al ene 4-(N,N-Dimethylaminocarbonyl)benzoic acid (100 mg, 0.54 mmol; described in: patent US
3607918, 1971) was dissolved in thionyl chloride (5 mL). When the acid was dissolved, the
15 excess of thionyl chloride was evaporated in vacuo, the residue was treated with toluene
and again the solvent was removed ir vacuo. The crude acid chloride was dissolved in
methylene chloride (5 mL) and added dropwise to an ice-cooled solution of (R)-2-amino-8-
(4-methylpiperazine-1-yl)-1,2,3,4-tetrahydronaphthalene (120 mg, 0.49 mmol) and .
‘ triethylamine (100 L, 0.73 mmol) in methylene chloride (20 mL). After the addition, the
20 reaction was allowed to stir at ambient temperature for 15 min and was then washed with
dilute aqueous sodium hydrogen carbonate. The phases were separated and the organic
phase was dried (Na2S034), filtered and evaporated in vacuo to give a crude product which
was purified on a silica gel column using using chloroform/methanol/concentrated
ammonium hydroxide (95:4:0.5) as the eluent. Yieid: 160 mg (79%) of the title compound
25 as white foam: [@)21p -30° (¢ 1.0, chloroform); EIMS (70eV) m/z (relative intensity) 420

(10, M%),

30



The title conmpound was synt hesi zed according to the procedure of Exanple

114 using the (3)-form [err] -8.0 (c 1.1, chloroform; EIMS (70 eV)
mz (relative intensity) 425 (6, 5 M). Exanpl e 116
(R) - 2- Ami no- 5- (4- et hyl pi perazin-1-yl)-1, 2,3, 4-tetrahydronapht hal ene

(R)-2-N, N-di benzyl am no-5- (4- net hyl pi perazin-1-yl)-1,2,3,4- 10
t et rahydr onapht hal ene (1.3 g, 3.0 mmol) i133mat hanol (70 nL) were added

anmoni um formate (4.6 g, 73 mmol) and pall adium (1099 on activated
carbon (0.45 g). The m xture was refluxed for 2 h and the palladium
was then filtered off. The solvent was evaporated in vacuo and the

resi due was Example 33 on a silica gel columm using chl orof or mi et hanol /

concentrate s i de (95:5:05) as the eluent. Yield: 360 ny
(49% as 15(%'@7%#%“\5?@%%%43@ 98-99 C; [err] +21 (c 1.1,
chl or of or n) ;A sohidon(cf @ MWaOH @0 mL), 4{(8-akal jddiokaspies[8,5]det-824Afbensohitrild'(820

Ex | 117
(S). > Ani nome. B4-mph dessribrekia: Tevlar B, G: Skomickid. §.chnéinsiel 198181606008 and0

The titl ' | Ex |

116 usi ng. + UBAANT.SIE) G HeEd i fuf B AHE 100 cliBrhealbd o lebrBleg BB 7.
El M5 (70 eVyeatian (nixturatwas stirred overniginasarhbientidipdrature. h i |

118 2(5 (%) - N-égn 84- Met r;;ér i e(;vazi % Tsy{;;)ml 2,3, 4-_teet r%ﬁ%ogfg?lxggﬁyﬁ] -4-
mor phol i nob&BAYsAdR vacuo 8“"2‘@%?’9‘8#‘: %-%H;ﬁmﬂ?%%kﬁafnlbwaébu (110 ny,
0.51 | ' ' ) 1

T 5" Car bongTERBLK A6 e badtate (50 ). ThE Wifrts el it hd Wd ol B0

heat ed at 7%0 f awith|20M N4QHh fallowed by lanotheli extractipnavidi ethylavetirSE el y.The( af t er 30

30 mn), the reaction s cooled to roomtenperature. and a sol yti on of
(R) - 2- aZﬂo noc8Mm 14198 orgamc‘f‘a%ers were cwwd’rgnggcrm,) and'the solid residue was dissolved in

PCT/ SE97/ 00434 HCI (10 mL). The reaction mixture was stirred at 75 °C for 2.5 h and at 55 °€07

overnight. The temperature was raised to 75 °C for 2 h, and the reaction mixture was then
allowed to cool. The pH was adjusted to 4 and the solution was extracted with ethyl acetate
(50 mL). The layers were separated and pH was adjusted to 5 followed by another

15 extraction with ethyl acetate.The combined 'organ,ic layers were dried (MgSO,) and the
solvent was removed in vacuo. The crude product was recrystallized from ethyi acetate
affording 300 mg (41% yield) of the title compound as yellowish crystals: mp >215 °C
(sinters); EIMS (70 ¢V} m/z (relative intensity) 219 (M+, 100)

20 X: le 132
(R)-N-[S-(4-Methylpiperazin_-l-yl)-l,2,3,4-tetrahjdro—2—naphfhyl]-4-(4-piperi_¢,!on-1-
yi)benzamide '
4-(Piperidon-1-yl)benzoic acid (230 mg, 1.0 mmol) and N,N-diisopropylethylamine (180
KL, 1.0 mmol) were dissolved in dry N,V-dimethylformamide (10 mL) and cooled to -20

25 °C. Isobutylchloroformate (130 uL, 1.0 mmol) was added and the reaction mixture was
stirred for 1 h. A solution of (R)-2-amino-8-(4-methylpiperazin-1-yl)-1,2,3,4-
tetrahydronaphthalene in N ,N-dimethylformamide (2 mL) was added and the reaction
mixture was stirred at -20 °C for 30 min and at room temperature for 1 h. The solvent was
evaporated and the residue was partitioned between ethyl] acetate (100 mL) and 2 M NHj3

30 (15 mL). The organic phase was washed with brine (15 mL), dried (MgS0y) and the .



met hyl pi perazin-1-yl)-1, 2, 3, 4-tetrahydronapht hal ene (120 ng, 0.49 mmol) in
anhydr ous - N, N-di net hyl formam de (5 nL) was added. The reaction was
allowed to stir at 70 C for 18 ~ h and the solvent was evaporated in
-vacuo. The residue was purified on a silica gel colum usi ng

chl or of or nt et turated with NH3 (100:3) as the eluent. |
‘bapfg‘z ( ) ' yé@?ﬁvﬁ@l’aﬁ tle

after s cryst ation fromacetonitrile, 65 ng (30%yvyield

conpound as white crystals: oo 127-1 [err]C [err] +51[err] (c 0.50,
chloroform; EIMS (70 eV) mz (relative in enS|ty) 434 (14, M) -
Exanmpl e 119 10

(S)-N-[5-(4-Methyl pi perazin-1-yl)-1, 2,3, 4-tetrahydro- 2- napht hyl | - 4-

mor phol i nobensbiventiwas evaporItlaétd give Mmgpxﬂamd:dsmodwnmﬁﬁmﬁeﬁlbﬁeaﬁﬁﬂl ng to

t he procedure  of Ex 8 usm t he gﬁ; 129- 134err] C
[err] -52 (c @wop r%fsg'wﬁ')“ﬂ"é Wgrofemyy/ °("Fé‘f1'!a (Jo@50:5)and i nt ensi ty)
434 (8, M). aRelh@ratawi

(R) - N-[5-(4- Met l’?/tl. l;;'lnlgeram n-1-yl) tthgI3§154l)tagte}uatsa£ford 1246%[(%7?5]“?‘00{&6
phenoxybenz a nﬁttbs:ompoundaasmwwmpbﬁb‘lﬁ Chirftersp E@MSAUG eNim'z) (relative diterssity) ed

i n thi onyI ) eated.at reflux for 30 mn. The excess
of thionyl® %Mesffvi@% ﬁ?g?éﬁ ‘fhﬂ ;, the resi due was treated
with tol uene and again the solvent was renoved in vacuo. Crude acid

chl ori de (70 ng, 0.30 nml) was dissolved in nmethylene chloride (5 nL) and
added drExample183% an i ce-cool ed sol ution of

'EeR% rghf/l(Tr gﬁap %%Méawﬁﬂ@?lﬁm&’é}] 'f‘?’f’@?’ﬂﬂxgmnﬁ‘@’:‘('@@[er riL, 0.42

mmol) in- 25 namﬁwﬁgg,ne chI orlde (25 m.). After the addition, the reaction
was allowed to stir rrperaturefor 15 mn and was then

washed wi th o¥ f@?@%&e@h@§%ﬁ%ﬂﬂ¥w 1H)-paphthaleaeld6.09,22 pimales wer e

Z\e/gg(r)?;tegdalnﬁ vacuor€W@§$cr u e pr b?qv ?lﬂ\?ﬁsﬁl} wasI :oLu?'r ﬁ;gd o 8)2527% ca
gel colum 2780)J®n§l@ismtv|ed irtolvend (18D an0) andflushiezk with avigbril N\MRthyfpiierazines(3.0t he
eluent M el 9% fhoh R vi{diphenylphosphino)-1,1 Sinaghtiayi (830 m, 1.3 mmpy
E he {/; t lme COnRRMAdiden31ddeidiohe)aiPatii il 0y B 10 hig, .45 mriidl) SlaAbu AbukdAER
15 (3.0 g, 31 mmol) were added and the reaction mixture was stirred at 85 °C for 2.5 h. After
cooling to room temperature ethyl acetate (400 mL) and 2 M ammonia (60 mL) were
added. The phases were separated and the organic layer was washed with 2 M ammonia (30
mL), brine (40 mL) and dried (MgSO,). Evaporation of the solvent gave 7.5 g of a crude ’
product. Purification by column chromatography on silica using chloroform/ methanol/conc.
0 NHj (180:5:0.5) as cluent afforded 5.5 g (84% yield) of the title compound as a yellowish

solid: mp 127-128 °C; EIMS (70 eV) m/z (relative intensity) 288 (43, M+).

Example 134
8-[4-Methyl(piperazin-1-yl)]-2-tetralone.

s 3, '-Dﬂlydro-S'-[methyl(piperazin-l—yl)]—spiro-[1,3-dioxolane—2,2’(lH)—naphthalene]
(1.0 g, 3.5 mmol) was dissolved in freshly distilled tetrahydrofuran (50 mL) and the solution
was cooled to 0 °C, To the solution was added 2 M hydrochloric acid (10 mL) and after 5
min the cooling bath was removed. The reaction mixture was stirred at ambient temperanire
for 3.5 h. Tettahydrofuran was removed in vacuo and the residue was mixed with

30  methylene chloride (100 mL) and cooled on ice-bath. To the mixture was added 2 M



(relative intensity) 441 (18, Mt). Example 121 5

(S)-N-[5-(4-Methyl pi perazin-1-yl)-1, 2, 3, 4-tetrahydro- 2- napht hyl | - 3-
phenoxybenzam de The title conpound was synt hesi zed according to the
procedure of Exanple 120 using the (S)-form J[err] -23 (c 1.0,

chloroform; BwWRkiasY) Mz (reI ative intensity) 441 (20, Pcrmmi‘@
Exanpl e 122

(R) - N- Met hyl - N-[ 8- (4- et hyl pi perazin-1-yl)-118, 3, 4- t et rahydro- 2- napht hyl ] 4-
trifluoromethyl benzani de To an ice-cool ed sol ution

(R) - 2- N- net hyl anmi no- 8- ( 4- rrethylpiperazinlyl) 12ﬁ4- 15 80 | I

t et r ahydr onapht hal ene (100 39 mol) and triet anm ne err

0.58 mmol ) in Ssodium Ng? E‘M aed e phasss W@Prsfn_a;atqdaﬁ'he orgamcgayer was washed

4- fl

chi or de“?é"ﬁ)“'““ﬂ%ﬂﬁ@? e gl The st il Byabotelbd gigg TR BEFTE e
to stir atyxefmm{dmtmheunpomdmsa bt ownishcrystallie sd Thliﬂvaﬁp I>iseno/(§§ﬁgql;mtb (Zjo
di |l uted onate e phases were separate
alndut ﬁe g?;:ﬁ?%@ﬁgéégﬁ%‘é?‘ﬂfﬂ%@g%ék% filtered and evaporated in
vacuo to givye @ﬁﬂﬁg 4 oduct whi ch was purlfled on a silica gel

col um using chlforoforni ethanol saturated with NH3 (100:2) as the eluent.
Yield: 89 ng 2-Cy£(lﬁg9/9-ddiymm¥méthyt(mmﬂlﬂl-qﬂ]-aaphﬂmlthé.ess crystals: np

123-125 C; [err 1 c 1.0 or rn)' EI 70eV) m z (relative
ensity) 431 ((ﬂw tﬁﬁ}r&p 1@3,*5?3 ief420'm ol) was dissolved in diethyl ether
(R)-8- (4- Mt hyl(somamﬁeé Mﬁ@r:ﬁé\h&dﬂn&ﬁdfféwﬂeﬂﬁtdiw&l%w:ﬁﬂ‘i‘mnoﬁ Tned 4

t et r ahydr onapht'hal ene sol ution
(R) 2- ami no- 8- (sqlwﬁrﬁtwmqggtqlzgmng&@/mg-oiﬂlegab 4- tetrahydr onapht hal ene

g igg % 2 1 Becipﬂat%% &Bne@;\frgl}el é‘§15 (fbt )Vav?l& %n %%%%gs Olug‘osnS (I) prgtacssaitrngo nate
PCT/ SE97/ 00469 cyanide (450 mg, 7.0 mmol in 15 mL) was added giving a slurry. The reaction thi3fire was
stirred for 2.5 h, 2 M hydrochloric acid (400 pL, 0.8 mmol) was added. After an additional
30 min, the slurry (pH~10) was extracted with ethyl acetate (100 mL). The organic phase
was washed with water (15 mL) and brine (15mL) and dried (MgSQy). Evaporation of the
15  solvent géve 460 mg of the crude cyanohydrin.The crude material was dissolved in pyridine
(10 mL) and cooled to 0 °C. Phosphorus oxychloride (320 1L, 3.5 mmol) was added and

the reaction mixture was stirred at 0 °C for 20 min. The cooling bath was removed and the

reaction mixture was stirred at room temperature for 13 h. The solvent was evaporated and
the residue was mixed with water (15 mL) and pH was adjusted to 11 with 2 M sodium
20 hydroxide. Extraction with ethyl acetate (120 mL), washing the organic phase with water
(15 mL) and brine (15 mL), drying (MgSO,), folloﬁved by evaporation of the solvent gave
380 mg of a crude product. Purification by column chromatography on silica using
chloroform/methanol/conc. NHj3 (180:5:0.5) as eluent gave 330 mg (75% yield) of the title
compound as a yellowish solid: mp 104-105 °C; EIMS (70 eV) m/z (relative intensity) 253
s (47, M¥). |
Example 136 ..
2-Cyano-1,2,3 4-tetrahydro-8-[4-methyl(piperazin-1-yl)Jnaphthalene.
2—Cyano-3,4-dihydro-8-[4-mcthyl(piperazin-l-yl)]~naphthalene (230 mg, 0.90 mmol) was
dissolved in dry methanol (15 mL) and cooled to 0 °C. Magnesium turnings (440 mg, 18

- 30 mmol) was _addéd and the reaction mixture was stirred for 45 min at 0 °C and for 4.h at



mol ), potassiumiodide (catalytic amount) and 4-(trifluoronethyl)benzyl
brom de (194ny, 0.81 mol ). The reaction m xture was stirred at refl ux
for a period of 8 h. After the precipitate was filtered off and the
acetonitrile renmoved in vacuo, the residue was purified on a silica
gel colum u 4rof ornf met hanol /concentrated anmoni u

(95:5:0.5) a?‘?%’e e+uent Yield: 72 ng (22% of the title n}éylg%n)ggﬁgd as
a colourless oil: [err] +12 (c 1.0, chI oroform; EIMS (70 eV) nmiz (relative
intensity) 403 (1, M+).+). The oxal ate sal® was preci pitated out of.diethyl
ether and |ight brown crystals were isolated. Yield: 81 ng (17%: np
95 [err]C, sinters. 10 Exanpl e 124 4- Thi onor phol i nobenzoi ¢ Acid

To a sol uti qBorferipdrithRITHOKIVEN0 HRSE biaﬁddlﬁd(ziMMx% OB ﬂqﬁ%) din:
Beach, S. F. nque worth, J. D.; ggwyer J.; y c‘ﬂo mlf\/tars e‘hae R ;

Mtchel |, Madded tw%tes'ésh The mixure wgs gfisied Sor b, cnpled mauc-bam and. alkﬂxzmem

S For s " B sk T 'a"tﬁ%'ﬁcﬁybaw@n Pl ™

reaction wa&nhﬂmtam phiaeé bzus(wﬁﬂied Whthibriné (ES lik!;ElDr?m Qfi N
vacuo and the remai ni ng wat er sol ution was kal i zed Wi t h M aqueous
sodi um hydr ¢he splveabganci2df mepf, mm produst. Ppgification byipsepatative FhElondilice wilng,

quoous hy o ARE/ARan kol ity B0 Shord ot 58 it PR it G o

in vacuo t o cafrbounml ak.aOwhjte(sD1a6 mp ¢1 tHl 12PCLERMS (701 V) o rTRelativk inensidy) LS5 (34,
crystals: 233-235 [err]C, EIMS (70eV) niz (relative intensity) 223
(50, M). - Exanple 125 25

(R) - N-[ 8- (4- Met hyl pi perazin-1-yl)-1, 2,3, 4-tetrahydro-2-napht hyl ] - 4-

t hi onor phol i nobenzam de 4- Thi onor phol i nobenzoi c acid (0.25 g, 1.1
mol ) wee diExampledd n t hi onyl chloride (25 The excess of thionyl

i th tof uend N birdenE sl ARy k- (i oipe F%rivaﬁtiﬁévﬁﬁe acid o

chloride (1%r§ﬂydrﬁﬁaplﬁhﬂi@n%}bdﬁﬁudé.550| ved in nmethylene chloride (5 niL)
and added dropwise.to an ice- WO 97/ 34813

PCT/ SE97/ 00 no-1,3,4-trihydro-8-[4-(methylpiperazin-1-yl)Inaphthalene (170 mg, 0.67 mmpl)owas
. dissolved in methano! (2 mL) and 2 M sodium hydroxide (1.7 mL, 3.4 mmol) was added.
15 The reaction mixture was heated at reflux for 1 h and then concentrated to about half the
volume. The mixture was stirred at 100 °C for 8 h followed by cooling on ice. 2 M sodium
hydroxide (1.7 mL, 3.4 mmol) was added giving a thick slurry Water was removed by a
streem of nitrogen and the solid was dried at 60 °C ir vacuo. The crude product was stined.
with N,N-dimethyl formamide (10 mL) at 90 °C for 10 min and insoluble material was
20 filtered off. The solvent was eVapo:atgd and the residue was dried at 60 °C in vacuo to give
179 mg (97% yield) of the crude acid: CIMS (CHy4) m/z (relative intensity) 275 (100,
M*+1). The acid (119 mg, 0.43 mmol) was mixed with N,N-dimethyl formamide (2 mL), 4-
methylmorpholine (95 uL, 0.86 mmol) was added and the mixture was cooled to 0 °C.
. Diphenylphosphinic chloridé (91 pL, 0.43 mmol) was added and the reaction mixture was
25 stirred for 5 min on ice-bath and for 7 h at room temperature. 4-
(Morpholinocarbonyl)aniline (89 mg, 0.43 mmol; described in Delvin J.P. et al. J. Chem.
Soc. Perkin Trans. 1. 1975 (9) 830-841) was added and the reaction mixture was stirred at
room temperature for 16 h. 'I'h_c solvent was evaporated and the residue was pénitioncd
between ethyl acetate (60 mL) ahd 2 M ammonia (5 mL). The organic phase was washed
30  with brine (5 mL) and dried (MgSO,). The solvent was evaporated giving 185 mg of a



cool ed sol ution of

(R) - 2-am no- 8- (4- net hyl pi perazin-1-yl)-1, 2, 3, 4-t et rahydr onapht hal ene

(104 ng, 0.42 mmol) and triethylamne (68 [err]L, 0.87 nmmol) in nethyl ene
chloride (35 ). After the addition the reaction was allowed to stir
at anbi ent tewdnaidggse for 15 mn and t hen washed wi th dircisesr/emseous
sodi um hydr ogen carbonate. The phases were separated s and the organic
phase was dried (Na[err]SOerr]), filteregiand evaporated in vacuo to give

a crude product which was purified on a silica gel colum using
chl or of or mf met hanol / concentrat ed ammoni um hydroxi de (95:5:0.5) as the
eluent. Yield: 58 ng (31% of the title conpound as white crystals: np

190- 191 [ er r Frude prodpet] ation by proparatiNeotld? op sijica ysingrhigrofor/mathanol/ conc.
(relative i n&ﬂf‘s('lﬁ(}fg:pﬁ% §l ent Xebrded 90 mg (35 ) &¢ ti!%ﬁtle compaund as a white

4- (4- Benzyl pi perazin enzonitrile 0 a solutro

4- f | uor obenz éeuni: [BEIMS (76 eV) ap/z @Sativerihtensity) 462 @Onthy| f or mami de (15 nl)

wer e added | - benzyl pi perazine (4.3 ml, 25 mol) and potassi um carbonate
(3.4 g, 25 15 mol 2 The reaction mxture was stirred at 120[err]C for 13

h. The soPfve apor at ed and the residue was partitioned between

ethyl acetatg f_&qg_(mem?ﬁi,y&(sgg.lc .1?6,%4:[téihﬂ|ydro-2-ﬁﬂﬂﬂﬂﬁ§.4£{h§ise was

extracted w tﬁ ethyl acetate he conbi ned organi ¢ phases
wer e washed marpholigomethyl)henzqmiglen! ) and dried (MySO4). Evaporation of the
sol vent gave 7.6 g of crude product. Purification of the residue on a
silica col und-(dMorghalinomiethyl)berzoictaciddd ratgh (.4 & menalhdescritebd ig Grabenlas; AL D2

ol 1d: mp T03bewshpakorct Pekis BistorAB Yt hsonapne BT el 5) 277 20,
ML) cabolubmoloio 4, 04 indis B oanGag diy Nt haAO ok

4- (4- Benzyl pi perdazin-1-yl) benzonitrile (4. I n
gl aci al acet imL)aod stirred at 75 C@Foxrd h. The rikactipn mixtureowascoalsiddo 68 6C ahd a selstierdded

and t he react xture, was, stirred at. .10 for .17 h. The vent
was evapor at é’&%f#@mr“gs%? @ome 1p§{?‘§‘r5'éﬁ§l§3’%’?1ﬁé{agy 8{’.“@? ene (96 mg’a(ﬁgd the pH
was adj ust ed ghfiolPinkiry NVl Hinie@iy 1R fmanide $DMLY Wal ¥dHe@ XTIk redcton Mikture N stifred I Y

was 30 stirred at 50 C for 2 h, colled and the precipitate was filtered
and dried i nay3Yefar&04ifolowed by evaporation of the solvenygndyirying digwacuo giving 290 mg

PCT/ SE97/ 30487 a crude product. Purification by column chromatography on silica using
chloroform/methanol/conc. NHj (95:5:0.5) as the eluent followed by recrystallization from
ethyl acetate (3 mL) and diethyl ether (2 mL) afforded 40 mg (23% yield) of the title
compound as a white solid: mp 173-174 °C; EIMS (70 eV) m/z (relative intensity) 448 a8,
M+); {021, -0.8° (¢ 0.20, chloroform).

AR LOGY

Potassium(K ") or electrical field stimulation of [311] -5-HT release from occipital
cortex of guinea pigs _

25 [3H] -5-HT is released by electrical field stimulation from slices of occipital cortex of guinea
pigs which have been pre-incubated with [3H] -5-HT. This release is simular to that caused
by nerve stimulation, i.e.exocytotic release from serotonergic nerve terminals, depending on
the presence of Ca2+ in the incubation medium. In the guinea pigs (like in humans) the 5-
HT release is regulated at the level of the nerve terminals by autoreceptors, belonging to the

30 5-HTjp receptor subtype. Thus, agonists of 5-HT)p receptors reduce the amount of [3H]-



111 g of a crude product. The solid was partitioned between

nmet hyl ene chloride (40 nL9 and water (220 nmL) with 2 M sodi um

hydroxi de (8 nlL). The aqueous phase was washed with met hyl ene chl ori de
(40 nmL.) and the pH was adjusted to 5 with 2 M hydrochloric acid. The
agueous phas ol ed, the precipitate was filtered and cuo
to give %z% % yi eI d) of the title conpound: np 226[S?rrfsggl ééa
EIMS (70 e\/) mz (relative |nten5|ty) 296 (44, W) Exarrple 128
(R) - N-8-(4- Met hyl pi perazin-1-yl)-1, 2, 3, l%etrahydro-Z-naphthyI-4-(4- 10
benzyl pi perazi n- 1-yl ) benzam de A suspensi on of 4-(4-benzyl pi perazin-
1-yl)benzoic acid (57 o, 0.19 mmol ) and 1,1'- car bonyl di i m dazol e (33
mg, 0.20 mSEHT réleased by (Kii) opfitidistimnlation whereas the deleasssis increasescbyaantagonists [ er r |
Cfor 2 h The solution s cooled and, .. . . .

(R)-2-ani n@%’?@%ﬂ?lﬂﬁ?%\gr‘:ﬁﬂ?ﬂ Wﬁhtﬂ's?‘@%‘smmd“l%‘f?ﬁ?{v&?‘&%pht hal ene
(45 o, 0. 18omhy ‘mmﬁmn tefi®) dhdl fhitichdlleffect ok néW )5-HYpp  V\aS
added. The reactlag‘r:lhﬂlxture was |rred at anbient tenperature for 40 h.
The sol venteceptoragmﬁsteuﬂmt&gmﬁsts.and the residue was dried in vacuo to give
149 ng of a crude product Purification of the residue by preparative
TLC (siFica) eluting with chloroforni ethanol saturated with NH err]
(15:1) as ?&nﬂ%%ﬁaﬁs ng (63%yield) of the title conpound as a
white soli np err] C [err] -65[err] (c 0.5, chloroform; EIM
(70 eV) mz (relative 20 intensity) 523 (13, M) Exanpl e 129

ﬁipm?né%%ﬁ'&ﬁ@%ﬁ%%? ey SRR RO 150

0. 54 mol ; MgSOJ,i (112), GaCl 3), EDEANa3 @08). mebuffaﬂégﬁesmﬂﬁaﬂé&gonums

di ssolved in thlon chloride (5 nL). Wen the acid was di ssol ved, t he
excess uf tbefaseyse. sﬂlo&&xe\baﬁewab@#atw FOqMtEmIperature Rt itgrises tnabRiik? 4 eat ed
W th toluqu 7°0. and again the solvent was renoved in vacuo. The crude
acid chlorld% was dissolved in met hyl ene chloride (5 nL) and added
dropwi se to an ice-cool ed solution of (R)-2-am no-8- 30

(4- met hyl pi_ per azj ne-1-yl, -1 2 3 4 tetrahydronaphthalene (120 ng, 0.49 mmol)

and preparation ol pgeipsts

PCT/ SE97/ 0Q4Rea pigs (200-250 g) were decapitated and the whole brains were removed. The

1s  occipital corticces were dissected and cut into slices 0.4x4 mm with a McIlwain chopper
machine. The white part of the tissue was removed carefully with a tweezers before slicing.
The slices were incubated in 5 ml buffer in the presence of 5 mM pargyline chloride. After
incubation with 0.1 mM [H]-5-HT for another 30 min the slices were transferred to a test
" tube and washed three times with the same volume of buffer. The slices were transferred to
20  the superfusion chambers with a plastic pipette and were washed for 40 min. with the buffer
in the presence of uptake inhibitor citalopram (2.5 pM) with a flow of 0.5 ml/min.

Electrical stimulation of S-HT rel
The superfused buffer was collected in 2 ml fractions. The slices were stimulated by

25 electricity with a train of pulses of frequency 3 Hz, duration 2 ms and current 30 mA for 3
min at the 4th and 13th fractions. The tested drugs were added from the 8th fraction to the

end of the experiment.

30



112 triethylamne (100 [err]L, 0.73 mml) in nmethylene chloride (20

m.). After the addition, the reaction was allowed to stir at anbient
tenperature for 15 min and was then washed with di l ute aqueous sodi um
hydr ogen carbonate. The phases were separated and the organic phase

was dried (NaZpgdyasges! tered and evaporated in vacuo to give PpcE/SE0469
product which s was purified on a silica gel colum using using

chl or of or mf met hanol / concentr at ed anmonjm hydroxi de (95:4:0.5) as the
eluent. Yield: 160 ng (72% of the title conpound as white crystals:
np 124-127 [err]C, [err]- 40 (c 1.0, chloroform; EIMS (70eV) mz

(relative intensit 462 (2, M+). 10 Exanple 130

(R -N-[8-(4- Met perazin-1-yl)-1, 2, 3, 4-tetrahydro-2-naphthyl]-4-(N, N-

di met hyl am noca RN CVer) K '
acid (100 ny, 0'&??1R %Fﬁ%scrlﬁmulﬁ& ';%%tl%%? {]J%L 3%%%8%@?9‘???%\%%&
di ssol ved in th(SQ):\,Bet\wﬂndhcﬁBt(lﬂ seichnd Miimllaudnethaﬁﬂ*ﬂl‘l\msnmlgmmbvaeahded lethe 5

excess of thi ony. or i d r at n _vac ue was treated
with tol uene k‘ %Eamgm 'Fﬁ‘?r?gg'lf F%ﬁs@z@d er-ffseEndde
acid chloride wggn lgémoge&qq met hyl ene chloride (5 nL) and added
dropwi se to an i ce-cool sol ution of (R)-2-am no-8-

(4- et hyl pi perazi ne-1-yl)-1, 2, 3, 4-t et rahydr onapht hal ene (120 ng, 0.49 mmuol)
and triethyl amige (100 ferpll. . 0 7 )3 hyl ene chl or 20
1. After the TREAS oS ohict3h et poun A silEed {5l ST gt schon iphbaon
tenperat ure f or(Shpdivided b it et theé @St stinfuldion (8 {)'was used @ estirBteARHEEsId! UM
hydr ogen carbonate. The phases were separated and the organic: phase
was dried (Na[ e¥amsmiyesyglease. fj|tered and evaporated in vacuo to give a
crude produgt which was purified on a silica gel columm using using
chl or of or m net hanol / concent r at ed anmoni-um hydr oxi de (95:4:0.5) as the
el uent Yield: 166mpaundsBfthe Riveidth rhay disd RAEERUIVaniiges aﬁ:w@ﬁﬁywﬁea toki@/ el

-30 (c 1.0, chl oroforrr) EIMS (70eV) mz (relative intensity) 4
(10, M+). longer acting, be more potent, have a broader range of activity, prodice fewer side effects,

are more easily absorbed or have other useful pharmacological properties.
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Exanpl e 131 4- (4- Pi peridon-1-yl)benzoic acid A solution of 2 M
NaOH (10 nl), 4-(8-aza-1, 4-di oxaspiro[4,5]dec-8-yl)benzonitrile (820 -
ng, 3.4 rrrml;“&i)?% “'sEed in: Taylor E. C Skotnicki J. S. Synt ' , 8,
606- 608), and ethanol (7.5 nL) was heated at reflux for W%’é‘%%
external heating was interrupted and the 120. reaction mxture was stirred
overni ght at ambient tenperature. The et hano% I c solvent was reno '
vacuo and the remains were acidified to pH 4 with 2 MH

extraction with ethyl acetate (50 nL). The | ayers were gulmu"ﬁmﬂyﬂm’tlm
pH was adj ust lOLAIMS to 6 with 2 M NaCH fol |l owed by anot her @exitraeti o th
ethyl acetate (50 nL). The 10 conbi ned organic |ayers were concentrated in
vacuo, and the solid residue was dissolved in 6 MHCL (10 nmL). The
reaction m xtuy Yéiip ! ]C for 2.5 h and at 55 [err]C

over ni ght . Th??emer%ﬂ%%g{crfgﬁgl[elg@o 75 0C for 2 h, and the reaction

m xture was then al l owed to cool The pH was adjusted to 4 and the
solution was extracted with ethyl acetate (50 mL). The |l ayers were
separ at ed and pH was adjusted to 5 foll owed by another 15 extraction with
et hyl acetate. The combi ned or ganie” Ray€ were dried (MgSO4) and the

sol vent was renoved in vacuo. Theg ) oduct was ggcrystallized from

et hyl acetate af fordi ng 300 A LA el/dﬁgof the title conpound as
yel l owi sh crystals: np >215 | (siYiters); EIMS (70 eV) mz
(relative intensity) 219 (M,élﬁ(})} 20 Exanple 132 _

(R) - N-[ 8- (4- Met hyl pi perazi n- 1- 1, 2, 3, 4-t et rahydr o- 2- napht hyl ] - 4- (4- pi per
idon -1 yl ) benzam de / 4-(Piperidon-1-yl)benzoic acid (230 ng, 1.0
mol ) and N, N-di i sopropyl et hygam ne (180 [err]L, 1.0 nmol) were

di ssolved in dry N, N-di nethyl formam de (10 nlL) and cooled to -20 25 [err]C
| sobutyl chl oroformate (130 [err]L, 1.0 nmol) was added and the reaction

m xture was stirred for 1 h. A solution of
(R) - 2-am no- 8-*&;4} hyl pi perazin-1-yl)-1, 2, 3, 4- t et rahydr onapht hal ene
in NN-dirnethylTornmam de (2 nL) was added and the reaction m xture was

stirred at -20X[®rNjo£CH>y 30 nmin and at roomtenperature for 1 h. The
soetate (100 ¥ sNREGY e Rle NEFATUO RS N (hace was vashed i th
brine (15 ni),rilfs AdCIdyaRe oPOLChbcloaliyl ;
Rais Hor Cy-Cgalkyl ;
R3 is C)-Cg alkyl, C3-Cg cycloalkyl or (CHp)y-aryl,
where aryl is phenyl or a heteroaromatic ring containing one or two heteroatoms selected
15 fromN,OandS$S and which may be mono- or di-substituted with R4 and/or Rg;
R4 is H, Cy-Cg alkyl, C3-Cg cycloalkyl, halogen; CN, CF3, OH, C}-Cg alkoxy, NRgR7,
OCF3, SO3CH3, SO3CF3, SO2NRgR7, phenyl, phenyl-C;-Cg alkyl, phenoxy, Cp-Cg alkyl
phenyl, C)-Cg alkyl-heterocyclic ring containing one or two heteroatoms or substituted
. heteroatoms selected from N, O, S, SO and SO», an optionally substituted heterocyclic or
20  heteroaromatic ring containing one or two heteroatoms or substituted heteroatoms selected
from N, O, S, SO and SO7 wherein the optionally substituent(s) may be selected from C;-
Cs alkyl, C3-Cg cycloalkyl and phenyl-C;-Cg alkyl; or CORg;
Rs is H, OH, CF3, OCF3, halogen, C1-Cg alkyl or C3-Cg alkoxy;
Rg is H, C;-Cg alkyl or C3-Cg cycloalkyl;
25 Ryis H, C1-Cgalkyl or C3-Cgcycloalkyl;
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sol vent was evaporated to give 390 ng of a crude product Purification by
col um chromat ography on silica using chlorofornf nmethanol /conc. NH3

(950: 50: 5) anQyg gy/34s8l Or of ormi et hanol saturated with NH err]{lbepgbha, ?

elunts afforded 124 ng (27% yield) of the title e

solid: nmp >223 [err]C (sinters); EIM (7& eV) mz (rel ntensity) s

446 (M, 8); [err] -78 (c 0.28, chloroforrr) ml&w !”Mu”m

3',4"-Di bydro-8'-[4-net hyl (pi perazin-1-yl)]-spiro-[1, 3- H) -

naphthalenel 10

8 Br ono- 3' Ramel-ﬁpalkmls Ba1Gs-cydloalicyli CRs) NRgR72ptenyl;16f) 2 eseabiyblit sing bonfidinifig 9, 22
d in.Sunk tewart P. nt h. Conmun.

1995 25( 18?'? G g heterdhuots oy (ﬂ‘gﬁ%&%ﬁﬁ%‘%'(??%ﬁ %Bﬁ@h‘g ‘Ff’gb%

flushed w thijgg-gon. N-Methyl pi perazine (3.0 m., 27 mol),

R(+) - bls(dlphenylphosphlno) 1, 1' - bi napht hyl (830 ng, 1.3 nmmol),

t et raki s(di WM&&&M?M&HIWM!@)MEMOW@:&M) and

sodi umt. bu X [.S¢ added and the reaction m xture

was sti rred afmg(g %@V}%‘P‘S&bfaéow f. cooling to roomtenperature

et hyl acetate (400 nL) and 2 M anmonia (60 nL) were added. The phases

were separated and the organic |ayer was washed with 2 M ammonia (30

nL), brine ¢4ycempound GC‘EPF%EE damcliin theeforp of (R)- oxangbmene sol vent gave 7.5 g

of a crude product. Puri f| cation by colum chromatography on silica

usi ng chloroformi nethanol/conc. 20 NH err] (180:5:0.5) as eluent afforded

5.5 g (84% $.iXtethpauhd aéverding doany onOSEoladms $-2wheetih 9 Hieridiny] of plperhzingPis

127-128 err]C EIIVB (70 eV) mz (relative |nten5|ty§ 288 (43, "W).

Exanpl e 1943410 the 8 pasition. \pt hy| ( pi perazin-1-yl)]-2-tetral one. 25

3',4'-Di hydro-8'-[4-nethyl (pi perazin-1-yl)]-spiro-[ 1

, 3- di oxol ane- 2, 2' (1H) - napht hal ene] (1.0 g, 3.5 mmol) was dissolved in

freshly di s4iA hmdpduadaedwytﬂng)ﬁounﬁnn(mlmn) 1e2wheréin tiopipéridiiy] or piperd@inyXi®ol ed

to O [err]C. the sol ution was added 2 M hydrochloric acid (10 nL) and
after 5 lﬂ?ﬂ m"cool ing bath was renoved. The reaction m xture was
stirred at anbient tenperature for 3.5 h. Tetrahydrofuran was renoved

in vacuo and the residue was mxed with 30 nethylene chloride (100 m.) and
cool ed dh i e pemprund geaordingiioeny cae ofalaignd debiwhicrtin Y is NR2CO and Ry is H or

CH;j.

6. A compound according to any one of claims 1-4 wherein Y is CONRj and Rz isH or
° CHs.
20
7. A compound according to any one of claims 1-6 wherein R3 is (CHg)n-phenyl wherein
phenyl is para-subsntuted with Rgand nis 0.

8. A compound according to any one of claims 1-7 wherein Ry is Cy-Cg alkyl, - phenyl,
25 phenyl-C;-Cg alkyl, cyclohexyl, piperidino,morpholino, CF3, 4-piperidon-1-yl, 1-pyrrolyl,

C1-Cg alkoxy or CORg wherein Rg is phenyl, cyclohexyl, piperidino,

1-piperazinyl, morpholino, CF3 or 4-piperidon-1-yl..
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'sodi um hydroxide (10 nL) and the phases were separated. The organic |ayer
was washed with brine (15 nL) and dried (MgSO4). The sol vent was
evapor at ed g| ving 810 mg (95% yield) of the title conpo a

br owni sh crv %?ﬁ%’solld mp > 85 [err]C(smters) ;. EI M5 Sé319%"""“‘%\/)
m z (relatlve |nten5|ty) 244 (51, M+). Exanpl e 135

2- Cyano- BUNHHWHHIHI t hyl (pi per az.lr?21 yl)] - napht hal ene.

8-[4-Meth )]-2-tetralone (420 ng, 1.7 mml) was dissol ved
in diethyl*ether (50 nmL) and precipitated by the addition of 3 M HC
in diethylgel &ﬁd%ooﬁngrmmmm Maferein Y is NHCO! RY&H ey € /i ng 520
ng of the salt The precipitate was mxed w th water g@&am%? aR%d an

aqueous smgudcwmmﬂwmmphmybymwmkzwdm where Ry isi ) was
added giving a_.slurr .The reac ur stirred for 2.5 h, 2 M
hydr ochl orﬂ"ge"é?d'f‘ﬁm I‘F%'rlp‘ffmqg‘?g“ D F&ﬂ%&y@&éa"Mer an addi ti onal

30 min, the slurry (pH 10) was extracted with ethyl acetate (100 nlL). The
or gani ¢ phase was washed wth water (15 nlL) and brine (15m) and dried
(MySO err]130. &eappeund whiclois t he 15 sol vent gave 460 ng of the crude

cyanohydrin. The crude material was dissolved in pyridine (10 nmL) and
cooled to O [err]C. Phosphorus oxychloride (320 [err]L 3.5 mol) was added

and t R)-NBAU MéEhyIh ip&mmmsumﬁhﬁo@-ﬁ@hﬂxbwor 20 min. The

cool i ng bath was rem)ved and the reaction mxture was stirred at room
t enper at ur @riflugroacgtyhbengamideeo| vent was evapor at ed and t he re5| due was

hmy)élregx\ilmdteh(%'ﬁafél onﬂ{pl\)é Pﬁiﬂ?&yp\,\? ?g%%i&%mé&‘% e of gam C
1I‘D gfilsgmg‘(]jt B(ma&g&(()lqr-x?}:))gﬂlof thelayslgl1 Do M‘ﬂhﬂ]-ﬂ@lr(f a crﬁ%tm'r bduct
Purificati Nf[lgj “oMethy! Wﬂ@rhﬁﬁf‘ G&’%W@&aﬂgﬁﬁbﬁﬁ P

chl oroforn@% e Afide B (180:5:0.5) as eluent gave 330 ng (75% yi el d)
of thetit corrpoun& as a yeIIovm sh solid: np 104-105 [err]C; El M5

(2 70 eV) T (m-wq&i(@,nopglpapuausl-zm1,25&@&hy@¢?2-mhﬂsyll+m0mhﬁi?blpmmm
- Syano. 3. BN herar i brod Rt il kARl S,
0.90 nmpl ) WW-&¢M%§$MelWNmMﬁ%oM Rihy1}and cool ed to 0

[err] C. Magnhesi umturnl (440 ny, nol ) was added and the reaction
m xture vvamosphohnmarbfooylbaﬁ'amdm at 0 [err]C and for 4 h at

(R)-N-[8-(4-Methylpiperazin- 1-yi}- 1,2,3 4-tetrahydro-2-naphthyl]-4-morpholinobenzamide,
(R)-N-[8-(4-Methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]-4-butoxybenzamide, .
‘ (R)-N-[8-(4-Methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]-4-(1H-pyrrol-1-

20  yl)benzamide,
(R)-N-[8-(4-Methylpiperazin-1-y1)-1,2,3,4-tetrahydro-2-naphthyl]-3-methyl-4-
morpholinobenzamide, _
(R)-N-[8-(4-Methylpiperazin-1-y1)-1,2,3,4-tetrahydro-2-naphthyl]-4-(4-
ethylphenyl)benzamide, _ '

25 (R)—N-[S—(4-Mcthylpipcrazin-l-yl)'l_,2,3,4—tetrahydro-2-naphthy1]-4—
trifluoromethylbenzamide,

(R)-N-{8-(4-Methylpiperazin-1-y1)-1,2,3 4—ten'ahydro-2-naphthy11 -4-(N,N-
dipropylaminosulphonyl)benzamide,
(R)-N-[8-(4-Ethylpiperazin-1-y})-1,2,3,4-tetrahydro-2-naphthyl}-4-morpholinobenzamide,
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rpgg%sfgrz{)g(r)j'?are. The sol vent was evaporat-ed land 2 M hydro“!ll“cll“mum‘(w!m!“

m.) was added to the residue. The m xture was stirred for 1 h, cool ed
on ice-bath a jzed to pH 10 wth 2 M ammoni a. The j was
extracted V\,ithrw%?*{a%jacet ate (60 + 2x30 m) and the orgarﬁkgﬁé@gﬂ’ms

washed with brine (15 nlL). Drying (lvgsq%])' and evaporation of 5 the

sol vent gave 210 ng of a crude product. ification by preparative TLC on
silica using chl or of ormi met hanol /conc. NH err] (95:5:0.5) afforded 160
ng (71%yield) of the title conpound as a white solid: np 111-112
[err] C. El MREN]8-eMMetiyipipéridin-atylyB,2/34-eaahydrd-23aphthpr-4- M) . 10
Exanmpl e 137 N- (4- Mor phol i nocar bonyl phenyl ) - 8-[ 4- (et hyl pi per azi n-
1-yl)] -1, 2, siflporomethylbesgamaifie:dr onapht hal ene- 2- car boxani de.

2- Cyano- 1, 3, 4y deMC - . | o bials. alene (170 ny,

0. 67 rmoi ) (GNP EL R A R AR e ARSI e

(1.7 m, 3. RyN{Y8-(4-Meshydpiperazin-151)- 1,03 4-eaaliydos 2 maplithylP4vycloheaiteazantide, ef | ux

for 1 h and then concentrated t(l:) abqut hal f. the vol upe., The m xture

was stirf ed BxN1geMethyipirerazy-1y W@gﬁ‘ﬁmdﬂyz'@éﬂ‘?*%ﬂ'ﬁl%ﬁo?lm sodi um

hydr oxi-de (%gen%midé'df nmol ) was added giving a thick slurry. Water was
O

e oA AR i L

in vacuo. The
(10 nmL) at 9B(4-MorphalinosarbafylphenyB8{4-(netiylfiperazimtleyl)]al,2,3ds 20 filtered
of f. The solve tdmvvas vaporated and the residue was dried at 60 [err]Cin
vacuo to gi 4 “‘?98“@8"'?'5 oﬁ"é‘a&) of the crude acid: CIMS (CHerr]) mz

(relative intensi:{%% 275 (100, M++1). The acid (119 ng, 0.43 mmol) was
ni xed wi¥®h SridMsthy piprtagiat lod)-1 2.3vf-yerahydro-2-naphghyllA-fbr phol i ne (95

[err]L, 0.8 nﬁmhﬁl \ Sﬁq? d the m xture was cooled to O [err]C.

Di phenyl phogﬂ\o ni c°c o?‘?’ e (géi] [err]L, 0.43 mml) was added and the

- reaction nm R)NdBe4-Méhylpiperaziad -yip1,23, 4itetrabpdriocndphthyl]ah(NNar 7 h at room
tenperature., 4- . r phol i nqQgcar bonyl )aniline (89 ng, 0.43 mol ;

descri bed |MW9%“§‘5‘” ¥ chem Soc. Perkin Trans. 1. 1975

(9) 830-84 1XR)ANS[SE(@(M&}TI%W-ltflﬁ‘iiz,ﬁﬂ-téﬁaﬂ'&kbﬂ-ﬁmﬁﬁi]u-r ed at room

tenmperature for 16 h. e sol vent was evaporated and"t'he residue was
partiti omed morpholihecarhenylbenzipideacet ate (60 nL) and 2 M ammonia (5 nL). The

i h 30 wit.h i d i ed SH). Th
cofvent s VNN pPRmgn B P S eadroF Sephl B P01 533
PCT/ SE97/ 00 4iémorpholinobenzamide, |

in the form of a free base or pharmaceutical acceptable salt or hydrate thereof.
20 11. A compound which is

(R)-N-[8-(4-Methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]-2-methylbenzamide

(R)-N-[8-(4-Methylpiperazin-1-y1)-1,2,3,4-tetrahydro-2-naphthyl]-4-cyanobenzamide

(R)-N-{8-(4-Methylpiperazin-1-y1)-1,2,3,4-tetrahydro-2-naphthyl}-4-fluorobenzamide
25 (R)-N-[8-(4-Methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl}-4-(4-

hydroxyphenyl)benzamide

(R)-N-[8- (4—Mcth_ylpipcrazin-l-yl)-l,2,3,4-tcu'ahydro-2-naphthy1]-3-phenoxybenzamide

in the form of a free base or pharmaceutical acccptablc salt or hydrate thereof.



117 crude product. Purification by preparative TLC on silica using
chl or of or M net hanol / conc. NH3 (180:5:0.5) as eluent afforded 70 ng
(35%vyield) of the title conpound as a white foam EIMS (70 eV) niz
(relative intensity) 462 (49, M+). 5 Exanple 138

(R -N-[8-(4-Methyl piperazin-1-yl)-1,2, 3, 4-tetrahydro-2-naphthyl]4-(4-
i—n@nce&g&%dgﬁz—am—d% ollp%”#@’ 1 ng

nDrphoI' 4- (4 Nbrphollnonethyl)benz
, descrlbed i n & abenko, A Shevchenko, L. |; Pelkis, P.
s F.z.oJl“lﬂ”ﬂ! ‘lt&ma 1976, 8, 75!2%3) and 1,1 - 10
car bonyl , 0.43 mol) were di ssol ved in dry
N. N-dlnethylfornanlde (3 m.) and stirred at 75 [err]C-for 2 h. The

reaction szAtﬁhWéudaapﬂoﬂﬂmaﬁbmn{pﬁsmstMe ingseisti b @itrapeuticallf effective
(R) - 2-am no- 8-(4-net hyl pi perazin-1-yl)-1,2,3, 4- tetrahydronapht al ene (96

my, 0.39 amounmfahe) campagng of\any-atie 0f clains blmmwmrntt_r)ormsm@deme The

cvapor at | QFPLPE & ES Ges oA PESmapenpsaly gorepeble bl of Rorks whors g BBV BY . o, e

product . Rggdciatiom withdiliants; ekdipints br meRtageaphy on silica using
chl or of or n met hanol / conc. NH err] (95:5:0.5) as the eluent followed by

recrystsal I i zati on from ethyl acetate (3 nL) and diethyl ether (2 ni)

af f orded %% ﬁ“ @ hﬁ mg%g 2 %‘! sol | d rrp
173-174 [41(125 F%hgé%@g?@c% Inrlé ‘?‘gf"éﬁ?ﬁle | n??n3| Hﬁmg%g de3- :
[err] -O. &yarfo; neenedtabddmisaidum 20 PHARMACOL OGY

PotaSS|un(K+) or electrlcal field stimulation of [err]H 5- HT release from
occi pi tal cortex of guinea pigs 25 [[err]H -5-HT is released by

el ectricaly qgﬁgch ,p,[gg g mdygnea

pi gs which 4ha&lh eenﬁ%gfagforﬁ@uﬁé te '@%ferr?l-!fdrmgéﬁHJTmET I'S refease S

si nul aio tcmiditdﬂrs,taaxisqdhsorders, phyonakm&smdambmwmommaebdxmypmﬁmnsmdl ease
from serotonergic nervet rmn

Ca[ err] i 12 ni"'ﬂfB%l 11511 g]!??h"lhﬁ Wgaﬁﬁqh'és& Py, %‘Pﬁ“&‘g &%‘ecﬂgrera(r)lfs) t he
%@@ﬂ disordes, quig?a&dnﬁhowsdre&el afiblogitl dresSioh, SERTkdihkenid)Y

autorecept beI onging to the 30 HT[ err1 receptor subtype. Thus,

agoni sts aEndEGrHE[dasorqcrs. elwalst duskmpadd’@dnme sakinease: thermgregylaty disorders, pain,

hypertension, urinary incontinence, vasospasm and growth control of tumors.

15

15. A compound as defined in any of claims 1-11 for use in therapy.

16. A compound as defined in any of claims 1-11 foruse as a S'HTID antagonist.

20 17. A compound as defined in any of claims 1-11 for use in the reatment of

5-hydroxytryptamine mediated disorders.

18. A compound as defined in claim 17 for use in the treatment of 5-hydroxytryptamine
mediated disorders in the central nervous system.
25
19. A compound as defined in claim 18 for use in the treatment of mood disorders, anxiety
disorders, personality disorders, obesity, anorexia, bulimia, premenstrual syndrome, sexual
disturbances, alcoholism, tobacco abuse, autism, attention deficit, hyperactivity disorder,
_migraine, memory disorders, pathological aggression, schizophrenia, endocrine disorders,

30  stroke, dyskinesia, Parkinson‘s disease, thermoregulaty disorders, pain, hypertension.
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5-HT rel eased by (K+) or field stinulation whereas the release is increased
by ant agoni sts of this receptor type. Testing conpounds with this
method is accgifizRgisy @ conveni ent screeni ng techni que f @erdeésAdoldsni NQ
t he potency an functional _effect of new 5-HT[err] receptor agoni st s
and ant agoni sts. Met hods and Mat ghial s gition
(m\) NaH Hﬂﬂlﬂ:ﬂl }“Ear]PQerr] aFerr]O(lT"H‘} érﬁ%g?'p Ke1(6),
MgSO err], lmn l] m dlerr](1.3), EDTA Na2(0.®EPLAGERe puffer is
gassed for at 9 edst "30% nin 10 before use. The pH of the buffer is about
7.2 of roomtenperature but it rises to about 7.4 at 37[err]C

e - decap T ARITRRE HEHRG) i i 17 SR in the oRATEt o Oy on R,
cor ti eces iRk fuuel &30} BtodkHndd asbifadimshil BRI céitrbl BTRuMol) 2 l\/bllwal :

chopper machi ne.” The white part of t i ssue was renoved carefully
with a tweezers before slicing. The slices were incubated in 5 m

ot th0. 1 e e ey Ok inpgipd SR BYary 3R cfithe 1y B bibygmotmre 031 0TS1 1 06 1o
a test mdxéﬁ?&n@fﬂﬂﬁ&&&h&i&nﬁbfﬁﬁydrbﬂ&@pﬁtﬁﬁbhbﬁaﬁ@ﬂﬁoﬂ&‘sum of buffer.

The slices were transferred to 20 the superfusion chanbers with a plastic
pi pette and were washed for 40 mn. wth the-buffer in the presence of

upt.ake i nhi I I s I

El ectri cal g %ﬁQWI(#ﬁrﬁ%‘{ﬁaaé%Mc ?hgi%uper%sf&aﬁ%%4er was

col | ected Iﬂw&cﬂiwntfomtdm&mﬂbes-hydmmwﬁnsmcmmuﬁddwm the cemtiabctricity
with a train of pulses of frequency 3 Hz, duration 2 ns and current 30 mA
for 3 10 TNGFYGPSEYSWMe 4th and 13th fractions. The tested drugs were added
fromthe 8th fraction to the end of the experinent. 30

- 23. The use of a compound defined in any of claims 1-11 in the manufacture of a
medicament for the treatment of mood disorders, anxiety disorders, personality disorders,
obesity, anorexia, bulimia, premenstrual syndrome, sexual disturbances, alcoholism, tobacco

1s  abuse, autism, attention deﬁéit, hyperactivity disorder, migraing memory disorders,
pathological aggression, schizophrenia, endocrine disorders, stroke, dyskinesia, Parkinson’s

disease, thermoregulaty disorders, pain, hypertension.

* 24. The use of a compound defined in any of claims 1-11 in the manufacture of a
20 medicament for the treatment of 5-hydroxytryptamine mediated urinary incontinence,
vasospasm and growth control of tumors.

25. The use of a compound defined in any of claims 1-11 in the manufacture of a
medicament acting as a 5-HTjp antagonist.

28
26. A method for the treatment of 5-hydroxytryptamine mediated disorders by administering
to a mammal including man in need of such a treatment a therapeutically effective amount of

a compound defined in any of claims 1-11.
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Eg{JISFgw 00462 first electrical (or K+ ) stinulation resul nglﬂullﬂlﬂﬁﬂmmm |

anount of [err]H 5-HT rel eased (S[err]). Between the first and second
stimulation t - err] antagoni st was added to the medi a _whi ch
resulted in aag)ogggwd%pended I ncrease of the release(S[err]) AR /Ped

second 5 stinmulation. See Fig.1 The S2/S1 ratio which is the per
cent of released [err] H 5-HT after thd28econd S (52)
divided by that after the first stinmulation (S 1), %ﬁ%ﬁ&i%% i mat e
drug effects on transmtter release. 10 ConBERIASEDOf t h
i nvention pRy Aghsfod'a¢Brdinkoo NRP6FEEMe taaimenb 68/5-AFdto famtine édi be

| onger acting, be nore potent, have a broader range of activity, produce
f ewer si dedisbfderstin the central geryonssystesnsi | y absor bed or have ot her usef ul
phar macol ogi cal properties. WO 97/ 34883 _

PCT/ SE97/ 00469 120

CLAI M5 28. A method according to claim 27 wherein a 5-HTp antagonist is required for treatment.

v

29. A method according to claim 27 for the treatment of mood disorders, anxiety disorders,

personality disorders, obesity, anorexia, bulimia, premenstrual syndrome, sexual

disturbances, alcoholism, tobacco abuse, autism, attention deficit, hyperactivity disorder,

migraine, memory disoidcrs. pathological aggression, schizophrenia, endocrine disorders,
10  stroke, dyskinesia, Parkinson’s disease, thcn_noregulaty disorders, pain, hypertension

30. A method according to claim 27 for the treatment of S-hydfoxytrypmmine mediated
urmary incontinence, vasospasm and growth control of tumors.

15 31. A process for the preparation of the compound of formula (I) according to claim.1 by

A(i). acylation, in the case when R, is C-C; alkyl or C;-Cs cycloalkyl, Y is NR2CO, R; is
_ hydrogen, X is N or CH and R; is as defined in general formula (I) in claim 1, of a
compound of formula (XII) or (XXVIII)

20
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)1( I%Rf m“m‘nnm‘mnmﬁﬂ?{ giﬁbﬂ[é”] CH err] - NR[ Eaﬂ]r] NR[ err}mg)(ai "
er

rfcort NR esr Sg err] R[err] is H derr]-Cerr] alkyl or
C[err -Cerr] cycloal kyl; Rlerr] is Hor (Jerr]-Cerr] alkyl; R3
s err]-Cegidsmatasl . Clerr]-Clerr] cycloal kyl or (CH err]-perrsmonass
Wnere aryl is phenyl or a heteroaromatic ring containing one or two
het er oat ons selected 15 from N, O and qzqnd whi ch nmay be nobno-_or

di -substituted with R err] and/or Rerr]; Rl er r1H|5 HEteT GiAS BEEEer r ]
al kyl, (err]-Cerr] cycloal kyl, halogen, CN, CF[e @Mrr]
al koxy, NR[err]R OCF[err], SOerr]CH eLr -

SO[er]NRlerr] R ¥nyl , phenyl-C err] ™ 2hkyl, phenoxy,

Clerr]-Clerr] ¢ phenyts - H -heteé;)cyclic ring _
contai ni ng one 0 INH AL OB or subst NN oat ons sel ected
fromN, 0, S, SOland SCIerr] an optionally gubstituted heterocyclic or 20

het er oar omat i ¢ #t cont ai ning one or two oatonms or substituted
het er oat ons select fromN O S § SJ err] wherein the
optional ly substjident (s) may be sel ected derr]- Jerr] alkyl,

Cerr]-Cerr] cy§loal kyl and phenyI-C[err]-d?err] al kyl; or COR[err];
Rlerr] is H OH RgF[err], OCF[err], halogen, gCerr] -(err] alkyl or

Cerr]-Cerr] al koxy; Rlerr] is H derr]-Cerr] alkyl or
Cerr]-Cerr] cycloalkyl; 25 Rerr] is H derr]-Cerr] alkyl or
Cerr]-Cerr] cmboal kyl ; : \/@97/34883 '

PCT/ SE97/ 00469(XXVIII)

with an activated carboxylic acid R3-COL where L is a leaving group; or by using a
carboxylic acid R3-COOH with an activating agent; '

A(ii). acylation, in the case when R, is hydrogen, Y is NR,CO, R; is hydrogen, X is N or
" CH and R; is as defined in general formula (I) in claxm 1, of a compound of formula (XIVa)

where R, is a protecting group
N
l i
R, R,

10 {(Xiva) | 0]

with an activated carboxylic acid R;-COL where L is a leaving group, or by using a
carboxylic acid R3-COOH with an activating agent followed by the remaval of the

protecting group Ry

15
Thls Sheet Has Been Repla
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121 | ]-Cerr] alkyl, Cerr]-Cerr] cycloal kyl, CF[err],
NR[ erljmlﬁﬂﬁ]j B'Eﬁl or a heterocyclic ring containing one or two
het er LOMw L uted heteroatons selected fromN, O S, SO and SQO2;
nis 0-4; as (R -enantioner, (S)-enantioner or a racerrate in the form
of the free 5 pharmaceuticall'y acceptable salt

t her eof . WEE%BA conpound according to claim1l in the form O?‘;%
enanti oner. 3. A conpound accor g to an | P wherein
t he piperidinyl or piperazinyl is qhﬁ the 8 )JE'§5§ Er HﬁS”ﬁEEﬁ A
conpound according to any one of cl a| ms 1-2 wher &i n_t hBERBAGED | g yi or

pi perazinyl is in the 5 position. 15 5. A conpound according to any
one of cl apgH). dcyladdiginahdica¥e whed\R| 81T} C Al dr e{-ee &ycldaticyt] Yis NR,CO, Rek3.

6. A conpound accordin to any_one of _clainms 1-4 wherein Y is CONR2 and R2
is Hor Cl‘Cﬂlf Kis nglsa;\ M&Mcﬁémﬁaﬁglﬂ@aﬁi ofde of clains

1-6 wherein nyl wherein phenyl is para-substituted
with Rl er rcfm}fﬂ t(fg;%ﬁg bh'ﬁﬂs

8. A conpound according to any one of clains
1-7 wherein R[err] is CJerr]-Cerr] alkyl, -phenyl 25

phenyl - err] S | kyl, cycl ohexyl, pipg QO, nor phol i no, CF[err],

4- pi peridon-1 r ol yI g;! err] koxy or COR[err] wherein
!@ \hexyl , pi peridino,

CFlerr] or 4- p| rin- NHR,

Rlerr] is phe eraﬁ nyl, morpholino,
_ 3

5 (XLllia) . )

with an activated carboxylic acid R;-COL where L is a leaving group, or by using a
carboxylic acid R3-COOH with an activating agent; '

10 B(i). reacting, in the case when R, is C)-Cs alkyl or C;-Cs cycloalkyl, Y is CONRg, Rz is
hydrogdl or C;-Ce alkyl, X is N or CH and R; is as defined in general formula (I) in claim 1,
an activated carboxylic acid of a compound of formula (XXXVa)

OH m\/n

o

Ex] | | | T-h;leet HisBeen Replad
¢ _ ';1 e

(XXXVa) 0

15
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PCT/ SE97/ 00469 122 9. A conpound according to claim1l wherein Y is
NHCO R[err] is Hor Clerr]-Cerr] alkyl, Rerr] is H Rerr] is

(CH err]-phenyl wherein phenyl is para-substituted with R4 and n is O,
where R4 is wgb-pg;sggjl no, norpholino, thionorpholino, 4-pipepcroyrodssy! or
n- but oxy. 10—=A \,uﬁﬁi)OUﬂd which is

(R - N-[ Z|n 1-yl)-1, 2, 3, 429 et r ghyeoe-2-napht hyl ] - 4-
(triflu m}@mm’)@ﬁ THIS SHEET HAS BEEN
(R -N d| n- 4- yl)-1,2,3, 4-tetraghydr oREPIAREDt hy! ] } 4- nor phol i

nobenzam de,
(R -N-[ 8- (4%@?\%?)%%*‘%%3 1,2, 3, 4-tetrahydro-2- napht hyl ] - 4- pi peri di
nobenzam de, (S)-N-[8-(4-Met hyl pi perazin-1-yl)-1

, 2,3, 4-tetrahydro-2-naphthyl]-4-N, N di et hyl am nobenzam de,

(R -N-[8-( 4Bﬂ)oﬂ¢bdﬂgphrthiéa§e Why R; is hydrogen, Y is CONRg, R; is hydrogen or C;-Cs alkyl,
1,2,3,4-tetrahydro-2-ngpht hyl ] - 4- nor phql.i nobenzani de,

(R -N-[ 8-(4&\5&1‘3}1 JRy152 ‘E’“?S)EI‘?PPZ‘“gRQ“E%‘t eneral ommmin A1) inglaismily | ben
zam de, 15

1-yl)-1, % 3, @‘:E et rah%r%ﬁfgﬁgp fa% bmc’ffmulrfao(rxp[ﬁuT
(R) -N-[8-(4-Met hyl pi perazin- 1-yl)-

1, 2, 3, 4-t et r ahydre 24m™QNt hyl ] - 4- nor phol i nohegzap~gqe,
(R -N-[8-(4-Met perln-l-yl)-_’L__..-

, 2,3, 4-tetrahyad ;
[8-(4-I\/Ethylpiper ) - 1234tetra dro
-pyrrol- 1 - 20 N
(R)-N—[8 (4- Met y pera2| n-1- yI) 1,2,3,4-t j:ydro-z-naphthyl]-3-rrethy|-4

i nocar bonyl benzam de,

N-
Rei1-4- (1

nor phol ijnobemzam de,
(R) N-[ 8- (4- Met |pera2|n1yl)1234t
et hyl phenyl ) benz 25
(R -N[8-(4-Meth ¢p| perazm 1-yl)-1,2,3, 4- tetﬁ,ahydro 2- napht hyl ] - 4-
trifluoronethyl benzam de, (R) - N-[8 (4- Met hyl pi perazin- 1-yl)-
1,2, 3,4-tetrahydro-2-naphthyl]-4-(N, N-
di propyl am nosul{Xh#lay| ) benzam de, (R) - Ngj 8- (4- Et hyl pi perazin- 1-yl)-
1, 2, 3, 4-tetrahydro- 2-napht hyl | - 4- nor phol i nobénzan de,

ydr o- 2- napht hyl ] - 4- (4-

with an aniline or amine HNR2R3, followed by removal of the protecting group Ra.
10
C. reacting, in the case when R, is C;-Cs alkyl or C5-Cs éycloalkyl, Y is NR.SO,, Rz is
" hydrogen, X is N or CH and R, is as defined in general formula () in claim 1,
a compound of formula (XIIa)

15
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(PCR:;-/ EI-E?ZS/ (()01169NEt hyl p| peridin-4-yl)-1,2, 3, 4- tetrahydro 2- naplkllllLIIHMJ“r!I"Ilsl"I!II
trifluoronethyl benzam de,

(R-N[8-(1- I\@H%ﬁswerl din-4-yl)-1,2, 3, 4-tetrahydro-2-napht t},\é_lr}stg7mg§)xybe

nzam de, 8- (4- Met hyl pi perazin-1-yl)-

1,2, 3,4-tetrahydro-2-napht hyl]-4-cycl oh | benzang-d
(R -N-[8-(Met hyl pi perazin-1-yl)-1, 2,3, 4if et rahydr oTlﬁSn%lﬂﬁﬁThgll\g -BEEQIZ- pi perid
on-1 - yl ) benzani de, (R) - N- 8- ( Pi perazi nt REPLACE
1-yl)-1,2,3,4-te rah dr o- 2- napht hyl ] - 4- m)rphollno erzam de,

N (4- I\/brpholl phenyl ) - 8- [ 4- ( met hydpNee -1-yl)]-1, 2,3, 4-
t et rahydr onap ar box anrce—9
(R) - N-[ 8- (4- MeNRyFpNRel 2ENRE 1-yI ) -1, 2, 3 INg ﬁ‘aphthyu 4- (4-

nor phol i nonet hyl § benzani de, 2 (R) - N- 8-(4 Met hyl pi perazin- 1-yl)-
1,2,3,4-tetrah - 2-napht hyl ] -4- (N, N-

di met hyl am nodar bonpyl ) benzani de,

(R -N[8-(4- yLpi perazin-1-yl)-1, 2,3, 4- hydr o- 2- napht hyl ] -4- 15

nor phol i nocar bonyl benzam de or

(R -N-[8-(4-Met hg! pi perazin-1-yl)-1, 2,3, 4- tq}arahydro 2- napht hyl ] - 4-.

t hi onor phol i noben%anm de, inthe formof & free base or phar maceuti cal
acceptabl e salt or hydrate thereof 20 11. A compound which is

(R -N-[8-(4- Nekwlﬁfl perazin-1-yl)-1,2,3,4-t \t)rahydro 2- napht hyl ] - 2- net hyl be
nzam de [ 8- (4- Met hyl pi perazi n-1- 3

1, 2,3, 4-tetrahydro- 2- napht hyl ] - 4- cyanobenzami de

(R - N-[8-(4-Met hyl pi perazin-1-yl)-1, 2, 3, 4-tetrahydro- 2- napht hyl ] - 4-f | uor obe

nzam de with(dn)activdtét} sulfohdb abid [RafSiMaizhem L is/d Jeaving group;

1, 2, 3, 4-tetrahydro- 2- napht hyl | - 4- (4- hydr oxyphenyl ) benzam de
(R) - N-[ 8- (4- Met hyl pi perazin- 1-yl)- : '
1,2, 3, 4-t ety afuiaifg £ cotfpttnd f bendrdl fafRI/(Ipsbtaftdifom inthe formof a

free base or phar maceutical acceptable salt or hydrate thereof. 30

(i) methods A(i), A(ii) or A(iii) .to a compound of general formula (I), where R, is
hydrogen, C,-Cs alkyl or C5-Cs cycloalkyl, Y is NRCHz, R is hydrogen or C;-Cs alkyl, X
is N or CH and R, is as defined in general formula (I) in claim 1;
10
(ii) methods B() or B(ii) to a compound of general formula (), where R, is hydrogen, G-
' Cs alkyl or Cs-Cs cycloalkyl, Y is CH;NRz, Ra is hydrogen or C;-Cs alkyl, X is N or CH and
R is as defined in general formula (I) in claim 1;

15 E. alkylation, in the case when R, is C;-Cs alkyl or C5-Cs cycloalkyl, Y is NR.CH,, R, is
hydrogen or C)-Cs alkyl, X is N or CH and R is as defined in general formula (I) in claim 1,
of a compound of formulae (XIIa), (XIVa) or (XLIla).

This Sheet Has Been Reﬂlaced




WD 97/ 34883

PCT/ SE97/ 00469 124 12. A pharmaceuti cal
conprising as active ingredient a therapeutically effectl of
t he conpound of any one of clains 1-11 as an enanti oner or racerrate |n the

formof a freeg, P 4888 @ pharmaceutically acceptable salt or puftpdRi4co
thereof optionally In association with diluents, excipients or 1nert
carriers. 13. A pharmaceuti cal foi | ation accor di ng to claim12 for
use in the treatnent of 5- hydr oxyt Tpt am ne nediated disorders

14. A pharmaceutical fornulation according to clai m T8|S GHEER &ASnBEENe :
treatment of nood 10 disorders, anxiety disorders, ersonﬁEthAgEgh sorders, -
obesity, anore i a, prenenstrual bre—sextat

di st ur bances, t obacto—abusE™ ay ention deficit,
hyperactivity d i ne, nmenory di ¥ -h'oﬁmgi cal

aggression, schizpphreni a, 2 endocrine didorders, stroke, dyskinesia,

Par ki nson' s dis t her noregul aty di sorde pai n, hypert ensi on,
urinary incontijnencg¢, vasospasm and grow hfcontfol of tunors. 15 15. A
conmpound as defi\n in any of clains 1-11 Kor e in therapy. 16. A

conpound as defirfgd in any of clains 1-11 foN'use as a 5-HI[err]

ant agoni st . 2@R, 17. A conpound as defi nedd n any of clainms 1-11 for. use

in the treatment of 5- hydr oxyt rypt am ne Tnedi at ed di sorders.

18. A compound as defined in claim17 for use in the treatnent of

5- hydr oxytrypt amg),(XlVa),(){ﬁlijl at ed di sordersml n the central nervous system.

with a compound RyCH,-L where L is a leaving gmup such as a halogen e.g. bromine or

chlorine or a alkyl- or arylsulfonyloxy group such as a mesylate or tosylate, and optionally
s followed by removal of protecting groups.

F. alkylation, in the case when Ry is C1-Cg alkyl, Y is NR»CO, Rj is hydrogen or C3-Cg
alkyl, X is N or CH and Rj is as defined in general formnla (I) in claim 1, of a compound of
formula (Ie)

—_—

\
~This Sheet
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15 with a compound R;-L where L is a leaving group such as a halogen e.g. bromine or

chlorine or a alkyl- or arylsulfonyloxy group such as a mesylate or tosylate.



25 19. A compound as defined in claim18 for use in the treatnent of
nood di sorders, anxiety di sorders, personality disorders, obesity,
anorexia, bulima, prenmenstrual syndrone, sexual di st ur bances,

al coholism tobacco abuse, autism attention deficit, hyperactivity

di sorder, m grai ne, nmenory di sorders, pathol ogical aegE/sEISPeE?

schi zophr el 97 #88ocri ne di sorders, 30 stroke, dyskinesia, Parkinson's

di sease, thernoregulaty disorders, pai#i}| hy peLtensi-om

125 _ 20. A conpound as defi ned cl ailmHlg SHEET UHS BREN he treat nent
of 5-hydr i - medi ated urinary | nconfREPEACES, vasgspasm and
growt h Cclmmmmmmmlmmm S 21. The use a—comnpound defi ned in any of
clains 1-11 in the" mahuf'acture of a medi canment for the treatnent of
5- hydr oxyt rypt am ne nedi at ed di sorders. 22. The use of a conmpound
defined a4 gr%n?t,medmmg the férmula t he manufacture of a medi cament for
the treatnment of 5-hydroxytryptam ne nedi ated di sorders in the central 10
nervous system 23. The use of a conpound defined in any of clains
1- 11 in the _»~m re of a medi canent for the treatnment of nood

di sorders, bor ders, personality disorders, obesity,

anorexia, bu g strual syndrone. sexual disturbances, alcoholism
tobacco 15 abyse, i attention deficit, hyperactivity disorder,
m grai ne, nmenowy di sorders, pat hol ogi cal aggression, schizophrenia,
endocrine di gord®ys, stroke, dyskinesia, Parkinson's di sease,
t hernoregul ajy dijsorders, pain, hypertension. 24. The use of a
conpound defitget”in any of clainms 1-11 in the manufacture of a
| _
R,
5
wherein Z is NH; or COOH;
X is CHor N; and

w Ry is H, C;-Cealkyl or Cs-Cs cycloalkyl.
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20 nedicanent for the treatnent of 5-hydroxytryptam ne nediated urinary

I nconti nence, vasospasm and growt h control of tunors. 25.
The use of a conpound defined in any of clainms 1-11 in the manufacture of a
medi canent acting as a 5-HT[err] antagoni st.

126 WO 97/34883 15 26. A process for the preparpgrisaereiss e
conpound of fornmula (1) according to claim1 by :

1/1

%7 7

o 3-H-5HT Release
(-]
: , (52)
75 - :
—o—- Control
70 1 eemOpeer 3.01 n
eefy~~- T
651 32 14 ,\
8.0 1 [ '
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A(l). . i tThe case’ whenh Rlerr] is err]-Cerr] alkyl\reg cofd
err]- Y is NR2CO, err] is hydr o '

g[nd R][e mm& “m’m gener al formlfl[a {]I\ in clai my1 geﬂglﬁ%émm SAEET

~.conpound

. k) or (XWIII) 20 REPLACEMENT SHFET[err]
with an activated carboxylic acid

gs eavi ng group; or
by using a carboxylic acid R3- W tih fan % a,t,; ngTa ent 5
A(ii). acylation, in the case when Rl err] %

ils [ NR[err]CO R2
I's hydrogen, X is N or CH and Rerr] | s as defined ig eneral -fornul a
(1) inclaim1, of a conpound of fornula |( Xl Va) where Rierr] is a
protecting group :

20. A compound as defined in claim 17 for use in the reatment of S-hydroxytryptamine

mediated urinary incontinence, vasospasm and growth control of tumors.

s 21. The use of a compound defined in any of claims 1-11 in the manufacture of a

medicament for the ceatment of 5-hydroxyryptamine mediated disorders.

22. The use of a compound defined in any of claims 1-11 in the manufacture of a

medicament for the treatment of 5-hydroxytryptamine mediated disorders in the central
10 m§ervous system.

23. The use of a compound defined in any of claims 1-11 in the manufacture of a
medicament for the treatment of mood disorders, anxiety disorders, personality disorders,
obesity, anorexia, bulimia, premenstrual syndrome, sexual disturbances, alcoholism, tobacco

15 abuse, autism, attention deficit, hyperactivity disorder, migraine, memory disorders,
path.ological aggression, schizophrenia, endocrine disoiders, stroke, dyskinesia, Parkinson’s
disease, thermoregulaty disorders, pain, hypertension.

24. The use of a compound defined in any of claims 1-11 in the manufacture of a

medicament for the treatment of 5-hydroxytryptamine mediated urinary incontinence,

vasospasm and growth control of tumors.

25. The use of a compound defined in any of claims 1-11 in the manufacture of a
medicament acting as a 5-HTp antagonist.



[err] W|th an activated carboxylic acid R3-COL where L R§ EM?N
va mgﬂmﬁ

group, -or by using a carboxylic acid R err]-COOH with an actl

agent followed by the renoval of the protecting group R err] 15

128 “A(ii11). acylation, in the case whep Bl p”]Mi_Eg]’[‘ EE; Cerr] alkyl
or (Jerr] Yis N r] CO| iefr]-Cerr]

al kyl, I‘!"“‘NI“MM““‘HH i's asRE f| ne %m a (l) in
claim 1 L cdnpdund of formula (XLIIIG) ey hr

[err] 19FE8 B9 :

10

1S 26A process for the preparation of the compound of formula (I) according to claim. 1 by

A(). acylation, in the case when R; is C-Cs alky! or C3-Cs cycloalkyl, Y is NR;CO, R; is
hydrogen, X is N or CH and R, is as defined in general formula (I) in claim 1,0f 2
compound of formula (XII) or (XXVII) {



i

with an acti va{ted carboxylic acid Rlerr]-COL where L is a |eaving group, or
by usi Aga———carboxytic—acid R3-COOH with an activating ageﬂEpLACEMNTESHE_T

reacting, i lHﬂﬁ an&mﬂm Rlerr] is Jerr]-Cerr] al kyIh gr
err]- is CONRerr], err] i A CH-0geR—0+ -
g[[err%-g[[ﬂ'mc wn sl Sw of CHs[nd ]errR][ is]assdefR_EeﬂACE}MeS%ET
Ci

formula (1) in claim1l, an activat'ed carboxylic dcijdof—a ctomnpouhd|of
formul a ( XXXVa) [err] _ wilt B an aﬁgéi?ﬁ‘ ol m ne
HNR err] R err] B(ii). reacting, in the case wher F{eﬂlgj T {drdgen, Y
s CONR| er I's hydrogen or (et al Kyl XS '
Rd is a pr roup and R3 |s .,as @ gengral formula (I) i
claiml, 5 2 at ed carboxylic ad DO '3uf fFrormuta™ T XCT | a)
2
[xj
N
|
Gan ' ()]

OOXVIIY

with an activated carboxylic acid R;-COL where L is a leaving group; or by using a

carboxylic acid R3-COOH with an activating agent;

A(i). acylation, in the case when R; is hydrogen, Y is NR;CO, R; is hydrogen, X is N or
CH and R; is as defined in general formula (I) in claim 1, of 2 compound of formula (XIVa)
whei'e Ry is a protecting group

NH, . @rﬂa
X X

Q] RO
.y R,

o oava) 0

with an activated carboxylic acid R;-COL where L is a leaving group, or by using a
carboxylic acid R3-COOH with an activating agent followed by the removal of the
protecting group Rq.

15



[erfr] |

i,

W|th an aniline or amne HNRlerr][Rerr], folloﬂm ENTOSREETOf

t he rotec:tln rou err 10 ' C. Se en err]*
i's C:Ferr]—e[—aqr-]q—al—ﬁy-rl:\)—[or——]ﬁi[—err] Cerr] cyéMLﬁiﬁF\ms c‘rr]SqerrR][ !

Rl err]
130

0

is N or CHand R3 defined]i i |
for mul a|?|)||||ﬂlﬂngimmlllﬁll Sa cgirpoilfgnof f Irﬁqucggq{ggge | genera

A(iii). acyladon, in the case whcxﬁ R is C-Cs alkyl or C3-Cs cycloalkyl, Y is NR,CO, Ry is
C,-Cs alkyl, X is N or CH and R; is as defined in general formula (I) in claim 1, of a

compound of formula (XLIIIa)
; : “NHR, @O\(Rs
[xj ' X _
J ()
' |
R, | R,
5 (XLita) - )]

10

15

with an activated carboxylic acid R3-COL where L is a leaving group, or by using a
mrboxyhc acid R3-COOH with an activating agent;

B(@). reactmg, in the case when R, is C,-Cs alkyl or C;-Ce cycloalkyl, Y is CONRgz, R is
hydrogenorCl-Csalkyl,XlsNorCHandRsxsasdefinedmgeneralformula(l)mclaxm1 _
an activated carboxylic acid of a compound of formula (XXXVa) : C

v

D—Z

(XXXVa) | )



[err] ’ Wlth an m‘fl\Lat—ed sulfonic acid Rerr]-Sqerr]L where L is a
| eavi ng grou D. reducing a conpound of general fornul RERACEMENTISHEET]

o (MR 1, 50 ot S

Cerr]-derr] cybloal kyI Yis NRerr]CHerr], or
Cerr]-Cerr] alkyl, X Is N or @nd Rl er TS as def1 nedf ih general
formula (1) in claiml; 10 (i) methods B(ti

1?@&-@ ég; a} cpnpound of

general formula (1), where R err] is hydrogen, ery] al kyl

-or (err.]-C ekt Y is CHerr]NRerr], —RE-@-F—F-]—-P—S—-‘HY&OEI’I or
Cerr] “&%%W‘k@%%%a’%hﬁﬁbr CH and R3 ijs as defined in ggneral
formula (1) in claiml1; E. alkylation, imthe Ttase When R err] is
Cerr]-Cerr] alkyl or C[err] Clerr] cycloalyl, Yis NR{err]CH err], Rerr]
i s Biiy.deaming, inrthdfase wWheoRg iy Rydadgen| Y iXCONRY, ®; 1Oy drogenireT, (G, dlGyL,AS
defined in general formula (1) in claiml, of a conpound of fornul ae
(XI 1 a) ,XisdN\an CHRq(ixe protegting groumand R; is as defined in general formula (I) in claim 1,

s an activated carboxylic acid of a compound of formula (XL.IIa)

v

D—-Z

(XLlta) | | )

thh an aniline or amine HINRzR;, followed by removal of the protecting group Ra.
10 ‘
C. reacting, in the case when R, is C,-Cs alkyl or C;-Cs cycloalkyl, Y is NR,SO;, Rz is
hydrogen, X is N or CH and R, is as defined in general formula (I) in claim 1,
a compound of formula (XIIa)

15



[err] .wi th a conmpound R[_err]CH[er'r] L where L is a leaving group such

aroup such as 1 [N} MMFZL e, and optional |y 8 1ol 1 owed HYAPEIENT,SHEET

of protecting grdups. t

kyl ation, in the cas

o _when. Rl.ax ¥

Clerr]-Cerr] alkyl, Yis NR[err]CO 1'3[0‘3”] is hydrcﬁﬁﬁLhCEﬁ%jé}T bﬁﬁ'@ r]
al kyl, X is N or CI—|andR3is as defined in general |f gmot=a~(T)~TTh clajm 1,
of aconpound of formula (le) 10 [err] 9 gégﬁwt h
conpound R[er ]- ere L is a leaving group such as hal dF ) é._g. bt om ne
or ‘ 1 a al kyl- or aryl sul #Oy rcup._.sw;h_a&r«awﬁ%éyl ate
or tosyl at d —— _
NH, ("‘3 '
l:xj
N N
! |
R, R,
(Xlia) )

with an activated sulfonic acid R3-SO;L. where L is a leaving group;

.5 D. reducing a compound of general formula (I) obtained from

(i) methods A(i), A(ii) or A(iii) to a compound of general formula (T), where R, is
hydrogen, Ci-Cs alkyl or C5-Cs cycloalkyl, Y is NR;CHz, R; is hydrogen or C;-Cs alkyl, X

is N or CH and R; is as defined in general formula () in claim 1;

1o

(ii) methods B() or B(ii) to a compqimd of general formula (I), wherc- R, is hydrogen, C;-

Cs alkyl or C3-C¢ cycloalkyl, Y is CH;NR;, R; is hydrogen or C-Cs alkyl, X is N or CH and (

R3 is as defined in general formula (I) in claim 1;

)

1s  E. alkylation, in the case when R, is C;-Cq alkyl or C;-C; cycloalkyl, Y is NR,CH;, Ry is
hydrogen or C;-Cs alkyl, X is N or CH and R; is as defined in general formula (I) in claim 1,

of a compound of formulae (XIIa), (XIVa) or (XLIIIa)



27). A co‘rrpourlld having the fornul'a [err] wherein Z is NH err]
or COOH, Xis CHor N, and 10

Rlerr] is H Clerr]-Cl erREpLACKMENDSHEET |
Cerr]-derr] eyctoatkyt '

REPLACEMENT SHEET
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l\‘l N
A, A,
(Xlta),(XIVa),(XLIlla) | )

with a compound R;CH,-L where L is a leaving group such as a halogen e.g. bromine or

chlorine or a alkyl- or arylsulfonyloxy group such as a mesylate or tosylate, and opuonally
s followed by removal of protcctmg groups.

F. alkylation, in the case when R is C1-Cg alkyl, Y is NR7CO, R is hydrogen or C;-Cg
alkyl, X is N or CH and Rj is as defined in general formula (T) in claim 1, of a compound of

formula (Ie)
. e———
v /Ra /R3

SIS

(le) ()

10

ts  with a compound R;-L where L is a leaving group such as a halogen e.g. bromine or

chlorine or a alkyl- or arylsulfonyloxy group such as a mesylate or tosylate.
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27. A compdund having the formula

(J

\
R‘l
.

wherein Z is NH; or COOH;
X is CHor N; and

0 Ryis H, C;-Cs alkyl or C-Cs cycloalkyl.
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