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SUBSTI TUTED 1, 2, 3, 4- TETRAHYDRONAPHTHALENE DERI VATI VES Field of the
| nventi on The present invention relates to new piperidyl- or

pi perazinyl -substituted-1,2,3,4- 5 tetrahydronaphthal ene derivatives as
(R - enantionmers, (9)- enantloners Qr. _racenmtes in the formaof free
base or pharSWBS Pyl 2.3 4 DE ERAH YRRONARHTEHALENE DEREVATIVES hei r
preparation, pharmaceutical conpositions containing said therapeutically
active conmpounds and to the use of said active conmpounds in therapy.

10 An obj eCkiefd of the Th on is to provide conpounds for therapeutic use,
especially —wnmu%&fmﬁiaw ng a selective effect at a subgroup of
5- hydr oxy- t g 11 ?msnemveﬁﬁ«m relates to new pipen@ylabephpttmﬂyfﬁ-s&ﬁs[mm]l-lgzas,épt or

(previously called the 5-HT[err]-receptor) in mamals I ncl udi ng man.

15 It is sal stetrahydsenapbthalene drdvatives as (Bh ewqﬁtm&)-emmommm in the
th t ff t I rat

D fforent o1 f20e08 fisk base or harmretticRY hetolohitAafld mereat apngiiae r s o
5-HT 533267,
2P 533268, a@ﬁ%@%@%@“éﬁaﬂ“&\@@?ﬁ?ﬁ% udifing el QR actie e an

extremely bremspoundsandfo the asslofsaid activeoapodadhimthegpy. par a
substituted piperidyl or piperazinyl radical in the aromatic ring, said

cl ass of conmpounds 25 are stated to bind to the 5-HT[err] receptor.

WO 94/ 21619 islos fuII aromatic ht hal e system whi ch,,nay be
subst i t ut®d 5“})"‘%@ P(S?"‘B?B 83'("9{'?? ° &?"’Xé%ﬁf £ Gs are
al so stated ¢ Wﬂﬁ?hfﬂﬁg 3 SEIGEEVY difect at a Subghh 6ﬂ5 hGroRy-tiyptafidle receptors,

ant agoni st s.
designated the h5-HTp-receptor (previously called the 5-HTjpg-receptor) in mammals

including man.

15 Itis also an object of the invention to provide compounds with a therapeutic effect after

oral administration.

Prior Art

Different classes of piperazinyl substituted benzanilide derivatives as 5-HT;p antagonists
20 are disclosed in inter alia EP 533266, EP 533267, EP 533268, GB 2273930 and

WO 95/11243 .

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

WO 94/21619 discloses fully aromatic naphthalene ring system which may be substituted
with a piperidy] or piperazinyl group, said compounds are also stated to be potent serotonin
(5HT) agonists and antagonists.



2 EP 402923 di scl oses 2-am noal kyl or al kyl enaromati c substituted
1,2, 3, 4- WOINFM alydr onapht hal ene derivatives having a fUREHEESMR0gen
substitution in the 5 position in the tetraline ring, said conmpounds
act as dopam ne agoni sts. s Backgrouhd of the Invention Vari ous
central nervous system di sorders such as depression, anxiety, etc. appear
to I nvol ve the disturbance of the neurotransmtters noradrenaline (NA)

and EP402923 discipesPrantifcalkill)or alkydedapdrhatic substitukedol),33@ ser ot oni n. The

drugs nost fregrt;‘entl‘z used in the treatment of depressjon are believed
to act by tetrabydtanaphthalensderivativesbaving a Sirthe nitsagen;substitution isghe S positins iv

physi ol ogical oni.sts..lt appears_ that the enhancement of 5-HT
neurotran&ﬁ?ﬁ%ﬁ?&ﬁﬁﬂ@?‘gﬁf‘aﬁ%a[’ﬁgpwe?gﬁﬁ&m)od and anxi ety, whereas
t he enhancenment of noradrenaline neurotransm ssion affects the
retardati on synptons occurring in depressed patients. The invention

concer gs M@ﬂ_ﬂuﬂﬁeﬂnb@&mn ef f ect on 5-HT neurotransni ssion. 15
Serotonin, or o-HI, activity Is thought to be involved in many different
types of pPlayisus gentral nervous gystem disorders-gichj asslepression anxiety,tete: gppear tat  an

i ncrease i.n 5- ctivity is, assocjated with anxiety, while a decrease
in 5-HT r@‘@i&%?&%ﬁ@g@%ﬁpﬁw miftersnoradrenaline T)@E‘Sni n has in
addi tion lﬂfﬁﬂir'%"p' gﬁ.ﬁ@ i ' L Ld . ' ' 20
gastroint és mg Fsor ggﬂgﬁrgggéc]}agi\b/féggi a@?%%ﬁ@@aﬁ%ﬁ?&é}%ﬁt?@éﬂ%ﬂ%t
The 5-HT Ije&dialthe treatment dhdepréssionisie Beliet 3o aét By inhiproving e detirattadniiRidone

fact that ser ot oner i C neurons st i'rrul ate the secretion of several
hor nores, of eithermsbothsefl theserphlysiological Bgemistss b appears,thatthe ¢nbancemant of5-HT

others. The secretjon of, each gof thesg ot hey hotnopes .appears to be
ol ot oo BeproL sbsishipp primanty pltets tedepfisad mogd PRLREHAVEV ARt e ot oni n)
recept or 'd?a'&gxgalﬂﬂe L s | faues, to
date thes%ﬂﬁée%g%tigtr%yiave eenq‘g asdéﬁflls% ogsaf cﬁﬂlée)rriﬁgolt-ﬁi gr? ,

5- HT[ er r] ,occurring In tBpressed paferts [Rherihventiohlthbaterhs eottpdunkds whichl have tah effect
S5-HI[err] receptor further divided into the 5-Hl[err], 5-HT[err],
5- HT[ er r | ons-HT|nenrqtranf@issionT[ err] subtypes. Each receptor subtype is

involved in a 30 different serotonin function and has different
proper¥fi es.

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 5-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,

20  gastrointestinal disorders, cardiovascular regulation and sexual behavior.

The 5-HT Receptors
The various effects of 5-HT may be related to the fact that serotonergic neurons stimulate

the secretion of several hormones, e.g. cortisol, prolactin, B-endorphin, vasopressin and
25 others. The secretion of each of these other hormones appears to be regulated on a specific
basis by several different S-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-HT4, 5-HTs, 5-HT¢ and 5-HT+7 with the 5-HT receptor further divided into the 5-HT A,
5-HT;g, 5-HT)p, 5-HT g and 5-HTE subtypes. Each receptor subtype is involved in 2

30  different serotonin function and has different properties.



~useful as a subtypeof inhitvitery

3 Regul ati on of the 5-HT transm ssion The rel ease of 5-HT at
the nerve teVMASB4i s feedback-regul ated by two different subRGHERIBAO13N f
5-HT receptors. Inhibitory 5-HTI A autoreceptors are |ocated on the cell

bodies in the raphe nucl ei which upo® stinulation by 5-HT decrease
the inmpul se propagation in the 5 5-HT neurons and thereby reducing the
5-HT release at the nerve term nals. Another subtype of inhibitory

5- HT recept oReguktibn efthes-HT trdnemissidh nerve terninals, the h5-HT[err]

receptors (in rodents the r5-HTIB receptors) which regulate the synaptic

concent r at i ofThefrelease of SSHRt the neove tephinalsgs f#?ébéﬂﬁwp-?a&ﬁdwm diffgrent subtypes
I d. A t ' t. ' i

the amount oPTSIRR Risplont SO o+ HITh ABiressmarf o FRER B ik ol ol g TR 85

bot h i i o p _ . ¢

t(r)\e t:apmylnalr Q@M%#W‘g]uwg’ceptor v&”l%@c%%%%?ﬁgi y |incr3£€£gaﬂgﬂmghﬁg

synapti c 3- HE-HURearink ahd therébydetidiagthe 3-HT releasesxithe hexve iteniitils, Ardther
system It would t hus groduce an antidedpressant effect nmpking i

|t
JBF tessplors is jerated on thedeHT | nsevs temminalsnthedrS-HT g

~h5- HT sub | ist. A h :
post synapt | c TR (b oSaBREF =7 S epioieh NS BRUeBhs ARG copeepirtign of

neur onal " sy SUSHY by, conrpfifle Al hESSFSIATIAR Riddked ADGRaL iR VAL il

receptor nedi"ate responses oni's this receptor

- ulﬁlﬁr ype m ghtauiréceptor€ thias trftrédses helanant of 5-HTThRIeadéd by Aerve imnpiles whithsas han

Conmpounds having h5-HT[err] activity nmay according to well

- known andhor edegmshosvh in both frhvitrawod limyive gkperirsents.he di vi ded into ful |

agoni sts, partial agonists and antagoni sts. 25 Disclosure of the
| nventi on The object of the present invention is to provide conpounds

havi ng a sel i . tenﬂinﬁpﬁ.*ﬂ’ﬁ "t drE PR Qbill 426
ant agoni sticel?}eoﬁégé)t?%lgg&%@ﬁe%hﬂmas aving a Bood‘{rs lf)hl{(ltl)laval abi Héfﬁasgl'he

~effect on thahosyiptié STEPEOMceneMsitind enbihcef the traxeiission it the SHTHystend. It would
:5-HT[err], Derr], Derr], Derr], a[ferr] and a[err] receptor has been

' i nvest i gat ed.th@Oprogucecandintidepressahtefface giih iasra rpedicationsfor depressions of
“the for rrulsa I WO 99/ 05134

Other localizations of h5-HTp receptor subtype also exist. A large part of these
postsynaptic receptors appear to be located on nerve terminals of other neuronal systems
(so called-heteroreceptors). Since the h5-HT) g receptor mediates inhibitory responses an
antagonist of this receptor subtype might also increase the release of other

20 neurotransmitters than 5-HT.

Compounds having h5-HT g activity may according to well known and recognised
pharmacological tests be divided into full agonists, partial agonists and antagonists.

2s  Disclosure of the Invention
The object of the present invention is to provide compounds having a selective effect at the
h5-HT) g receptor, preferably antagonistic properties, as well as having a good
bioavailability. The effect on the other receptors chosen from, for example, the 5-HTj A,
5-HT24, D1, D24, D3, 0.1 and o receptor has been investigated.

30 Accordingly, the present invention provides compounds of the formula I




4 wherein s Xi sNor CH; Yis [err] [err] [err] [err] or
[err] WO 99/083r ein Rlerr] is Hor C[err] alkyl; R erRGT/SES811390] er r |
al kyl or [err] cycloal kyl; Rlerr] is (Jerr] allyl, [err] cycloal kyl  or
(CHerr])n-aryl, 10 wherein aryl i phenyl or a heteroaromatic ring
contai ning one or two het eroatoms selected fromN, 0 and S and
whi ch may be nono- or di-substituted with Rl err] and/or Rerr];
wherein Rerr] is H derr]-Cerr] alkyl, [err] cycloal kyl, hal ogen, CN,

CFlerr], Cerr] alkoxy, [err] [err] [err] [err] [err]
phenyl, ph€ayl- 15 [err] al kyl, phenoxy, [err] alkyl phenyl, an
optionally SaRstityted het erocyclic ring containing one or two
het er oat ony : i fromN, 0, S. SO and SO err] wherein the

substi t uent
cycl oal kyl
het er oar omat j

c) _Rel ected fromJ[err] alkyl, [err]
al kyl, an optionally substituted
ring containing one or two heteroatons selected fromN, O

and S 20 wherein the substituent(s) is(are) selected fromJ[err]
al kyl, [er cycl oal kyl and phenyl -[err] alkyl, or CORlerr];
wherein RlerlN" is H [err] alkyl or [err] cycloal kyl;
Rerr] is H,ﬁerr] al kyl or [err] cycloal kyl; and WO 99/ 05134
5 1
@®
wherein

s XisNorCH;
Y is NRoCHj, CH3-NR3, NR»-CO, CO-NR; or NR2SO»
wherein R; is H or C;-Cg alkyl ;
R; is H, C;-Cg alkyl or C3-Cg cycloalkyl;
R3 is C-Cg alkyl, C3-Cg cycloalkyl or (CH2)p-aryl,
10 wherein 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.
wherein Ry is H, C;-Cg alkyl, C3-Cg cycloalkyl, halogen, CN, CF3', OH,
C;-Cg alkoxy, NRgR7, OCF3, SO3CH3, SO3CF3, SOoNRgR7, phenyl, phenyl-
15 C;-Cs alkyl, phenoxy, C1-Cg alkyl phenyl, an optionally substituted
heterocyclic ring containing one or two heteroatoms selected from N, O, S, SO
and SO, wherein the substituent(s) is(are) selected from C;-Cg alkyl, C3-Cg
cycloalkyl and phenyl-C;-Cg alkyl, an optionally substituted
heteroaromatic ring containing one or two heteroatoms selected from N, O and S
20 wherein the substituent(s) is(are) selected from C;-Cg alkyl, C3-Cg cycloalkyl and
phenyl-C;-Cg alkyl, or CORg;
wherein Rg is H, C1-Cg alkyl or C3-Cg cycloalkyl;
Ry is H, C;-Cg alkyl or C3-Cg cycloalkyl; and



Rlerr] is [err [err] cycloalkyl, [err] [err] phenyl, a
het er oar or nat i\%o?%%ﬁ%ont ai ning one or two heteroatons sel ected ?‘F%!ﬁ?’lﬁ’“‘w
and S or a heterocyclic ring containing one or two heteroatons sel ected
fromN, 0, S, SOand [err] 5 wherein Rlerr] is H OH,
CF[err], OCF[err], halogen, [err] alkyl or [err] alkoxy; n
Is 0-4; 10 RO is [err] alkyl, [err] cycloalkyl, [err] [err] [err]

hal ogen, ON. [err] CH " Ry js EFI0q alRykORCe étlbaiiopl EPHNRLRS phemfllal , [err]
[err] [err] [err] an unsubstituted or substituted heterocyclic or

het eroaromati c ring cont heteroagpmatic rimg comaining olecdrawadieteroatoms seleetdd fromeNNO
0 and S wherein the substituent(s) is(are) [err] .al kyl; or [err]‘
\(?vherein Rlerr], Rlerr] aned&pspahptezecyclis riggicoptagning ope or twp heteroatpms selected
¢R)-enantioners, (S)-enaili 0 r mate in the formof a free base

' "gﬁe9|§)§a§ € da

or a - pharnmaceuti cal 'or sol vate thereof which possess
a high selegtive effect at the h[err]-HT[err] receptor and al so shows
sufficient bioavailability after oral adm nistration. 20 In the present

¢ontext [err] al kyl whgreireRstsHi Qbf, Gh3, OCHac haloged,«€y-Cg alky) or GpCemikoxy;

et hyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, s-butyl, t-butyl,

m- pentyli-pentyl, t-pentyl, neo-pentyl, n-hexyl or i-hexyl I n

the present context [erg], al koxy may be straight or branched. [err] al koxy
fay be 25 methoxy, ®8 NGy, n-propoxy, i-propoxy, n-butoxy, i-butoxy,
$-butoxy, t - but oxy, n- pentyl oxy, i-pentyl oxy, t-pentyl oxy,

meo- pentyl oxy, n-hexyl oxy or i-hexyl oxy. In the present context

C3- G6 cycl aal kRl isCy-Qyalkyic Coilgnyeloalicoyt cDCHs QCHFy OCH ) halbgan, CN, CF3 OH,
cycl ohexyl . 30
I Y C;-Cg alkoxy, C1-Cg alkoxy- C;-Cé alkyl, NRgR7, SO3CH3, SO3CF3, SO;NRgR7, an

}
unsubstituted or substituted heterocyclic or heteroaromatic ring containing one or two

: heteroatoms selected from N, O and S wherein the substituent(s) is(are) Cy-Cg alkyl; or

; CORg; wherein Rg, R7 and Rg are as defined above,

i 15

, as (R)-ena_ntiomers, (S)-enantiomers or a racemate in the form of a free base or a

| pharmaceutically acceptable salt or solvate thereof which possess a high selective effect at
the h5-HT 1B receptor and also shows sufficient bioavailability after oral administration.

20 In the present context C;-Cg alkyl may be straight or branched. C;-Cg alkyl may be
methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, s-butyl, t-butyl, n-pentyl,i-pentyl,
t-pentyl, neo-pentyl, n-hexyl or i-hexyl '

In the present context Ci-Cg alkoxy may be straight or branched. Cy-Cg alkoxy may be

2s  methoxy, ethoxy, n-propoxy, i~propoxy, n-butoxy, i-butoxy, s-butoxy, tbutoxy,

n-pentyloxy, i-pentyloxy, t-pentyloxy, neo-pentyloxy, n-hexyloxy or i-hexyloxy.

In the present context C3-Cg cycloalkyl may be cyclopropyl, cyclobutyl, cyclopentyl or
cyclohexyl.

30




6 In the present context hal ogen may be fluoro, chloro, brono or-
i odo WO 99%0§134he present context the heteroaromatic ri ngPé'EﬁFa?’N:"PR; one

or two heteroatons sel ected fromN, O and S preferably is a 5- or .

6- menbered heteroaromatic ring and may 6e furyl, s imdazolyl,

| soxazol yl, isothiazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl,
pyridyl, pyrimdyl, pyrrolyl, thiazolyl or thienyl. The heteroaromatic
ring can Iﬁ%ﬁg é‘t{tcﬁﬂﬁiﬂﬂbﬁ&%aybeﬂﬁbr&@ﬁ!é%tﬂréﬁb‘%ﬁwdo. I'n the present
context t terocyclic rihg containing one or two heteroatons sel ected 10

fromN, 0, S SO and SCJZ may optionally contain a carbonyl function and is
preferabI% a 5-, 6- or 7-nenbered heterocyclic ring and may be

i m dazol i ithr;/presmﬁcea@asr the aeteroaromatig Fipg 6PRtAINING PRGN O %mroatprqgépleswl

pi peri do \V r Lidin

et any ot AAE bty B4 2 oF ot mbetbi b Grosibic ring ndlihEGe M,
mor pha i "RERBlyIiSotfind mafaﬂpr{)aur Iyl i1
errbodlgrrerrlitﬁuo t}ﬂe {)nven}{uon re Q’%eg to cg %dspyg?z%%r | a Ilﬁ;lv\ﬁre nyYis
NHCO or (gyvrhidyk; pyrrolyllahiaz6lyl drtthieayl T hetessarombtic ringpanibel sithdranbstitutei er r |
is [err] alkyl, [err] alkoxy, [err] or [err] and R3 is unsubstituted
phenyl , or unselsti ﬂﬁedd substituted phenyl, and especially ortho-,

nmeta- or para- substituted phenyl, and particularly 20 those wherein the
substituent R4 is phenyl, [err] al kyl, cyclohexyl, piperidino,

1-pi p.efagre” mmrtratsedek enyfehsag Tﬂhg%&ﬁﬂﬁﬁ %oeré or &M%f‘mﬂfs sefetle

wher ei n | peridon-1|-y pl per azi nyl ,
mor phel | rﬁom[bero rS] SO aed sm fiay @ptionally dﬂﬁ&? a carbonyl fuhetioreshd is préferablyearpl es
of Conbi nati ons_of Substituents_ are: is N Y.is err] Rlerr] is H,

[err] [er¥} 6oprfanembered heterosyelic fing and may pe nm;dap@hciquh hnyl, [err] or
<" pheny!mopbplisyh bivgrrefiyt. Bibckiast cgeriobnit myrezbhamiL Ryrgplg: Preclido, T
[err] i's dyifdiinyl, tetrahydropyranyl, thiomorpholinyl, preferably piperidim, 1-piperazinyl, 7
morpholino, thiomorpholino and 4-piperidon-1-yl.
15
A preferred embodiment of the invention relates to compounds of formulaI wherein Y is
NHCO or CONH i.e. amides. Of those compounds, the compounds wherein Rg is C1-Cg
alkyl, Ci=Cg alkoxy, OCHF, or OCH,F and R3 is unsubstituted phenyl, or mono- or di-
substituted phenyl, and especially ortho-, meta- or para- substituted phenyl, and particularly
20 those wherein the substituent R4 is phenyl, phenyl-C;-Cg alkyl, cyclohexyl, piperidino,
1-piperazinyl, morpholino, CF3 4-piperidon-1-yl, n-butoxy or CORg wherein Rg is
phenyl, cyclohexyl, 4-piperidon-1-yl, 1-piperazinyl, morpholino, CE;, piperidino or
NRgR7, are preferred.

25 Examples of Combinations of Substituents are:
Xis N, Y is CONRy, R; is H, CH3, C;Hs or C3Hjy, R; is H, R; is CHa.phenyl, Ry is CHj,
C.Hs or C3Hy;
X is CH, Y is CONR;y, R, is H, CH3, C;Hs or C3Hjy, R; is H, R; is phenyl, Ry is phenyl,
phenylmethy! or phenylethyl, Rs is H, Ry is OCH3;



'X'is CH Yis [err] Rerr] is H [err] [err] or [err] [err] is H [err]
[err] R engdodbsiaa piperidino, [err] is H Ris [err] [err]|PCr/SESNIIN X
is N Yis [err] Rerr] is H [err] [err] or [err] RRis H R3is [err] .
[err] is piperidino, Rs is H [err] i4 [err] s Xis CH Yis [err]
[err] is H [err] [err] or [err] R is H, R3|s[err] Rg is [err]

Xis N Yis [err] [err] is H [err] [err] or [err] [err] H [err] is

forr) T Sis CHEK s GORy Ruif B E3f Cs P15, 1 s Chagt RO | 1

I s phenyl, ﬁﬁ+n6 5]191-1 H;q E?H'C 3 o{ggﬂ.] Is H, [err] |s [err] Xis
CH Yis [ err err err] or [er] [er [err] ’
(Lerr]-phemgis N is aneo Rq is H, (855, Gyltp or CobrRa i6 HiRofs (@WFWIE&M or
[err] Xis CH Yis err!!err] is H [err] [err] or [err] [err] is H,
[err] is [ epipéridinonRs isfhKs)is ’ phenyl phenyl met hyl or phenyl et hyl,

%E;H I[grrH]XE%CJﬁSY[’éMC?@Mg@w{. %r[c? [fs[klra 1§(Unzigﬁéd[y; ri.,]qgr] or

X is N, Y| Ci-lF”] [err] is H [err] [err] or [err] R2 is H R3 is

([err]phenyl, err] is pi peridino, [err] is H, err epﬁ]

is CH Y '%BQWF!&N’R{C@SR;HSH,@HCI:HBW(I; R isH,| 151 Reis
phenyl, [err] is piperidino, ] ﬁ , [err] is [err] Xis N Y
i's [err] leo@hnlm?,éirl}ﬂ'[éhlf% F $]° Qz f's H R3 is phenyl, R4 is [err]

N, Yi
Lerr] [orryXisCH YR GONRay By 55, Crat G o5t R R isphpy LB B 19
H s 25 X N, Y
torr] i & mpHfRRR BAL RAS OCk B H,'[Sehe]”[s o p é;, e .S%[‘%]
l[_|er rR]s |O; ngrg% ng r}:alr?ycIZONgzarﬂslsH’l S eﬁzﬂs ﬂ::lcr::r% RlzRISSG:a?sH’@gm 2|bgpt[ef-‘;}£4rz] s
X is N, Y ipippedinp, Ry isiH, Ry is b, C[zgﬁpf%gﬁ"[err] R2is H R3 is phenyl, R4

;33 pi peri d' Q @I{%N&%’rrﬁﬁsﬁ éﬁ zl-lél_gC:,&’_gzlsH RﬂsC}é&phenyl ,Rns
phenyl R4 [,gg,.?h%xhx}memylorggarwémﬂtkyismrkph@mgt hyl , R%Is H Ry Is

CHZ R.1s H HCZHSOr C3H7 Cl!i' |s
pheriy |, X4 N, ¥ is CONRﬂlRpiscl'Id(Hds. QaElsi or G3H7 B isHRoHs phenyl R9 1s CHj, Gy
or C;Hy;
X is N, Y is CONRg, R, is H, CH;, C2Hs or C3Hy, Rais H, Rs is (CH;)>-phenyl, Ry is
piperidino, Rs is H, Ry is OCHj;
X is CH, Y is CONRy, R; is H, CH3, C;Hs or C;Hy, Rz is H, Rs is phenyl, Ry is piperidino,
20 RsisH, Rgis OCHj;
X is N, Y is CONRy, R, is H, CHj, C;Hs or C3Hy, R is H, Rs is phenyl, R4 is CORs, Rg is
cyclohexyl, Ry is CH3, CzHs or C3Hy;
X is N, Y is NR,CO, R, is H, CH3, C;Hs or CaHjy, R is H, R is CHa.phenyl, Ry is
morpholino, Rs is H, Re is OCH3;
»s  XisN, Y is NR,CO, R, is H, CH,, C,Hs or C3H, R is H, R; is CHz.phenyl, Ry is CHs,
C,H;s or C3H.
X is CH, Y is NR,CO, R, is H, CHs, C;Hs or C;Hy, R is H, R3 is (CH;);-phenyl, Rs is
piperidino, Rs is H, Ry is OCHj3;
X is N, Y is CONR;, R, is H, CH;, C,Hs or C3Hy, R is H, R3 is phenyl, Ry is piperidino,
30 RsisH,Rgis OCHj;



S Xis N Yis NRRCO, Rt is H CH3, C2Hs or [err] RRis H R3is

(CH2) 2 p&"m”"s{-"@rr] i's phenyl . phenyl methyl or phenyRGR/SESB/O13%) r |

H [err] is [err] Xis N Yis [err] [err] is H [err] [err] or_[err]
R2 is H R3 is[err]-phenyl, [err] is 8 [err] . Xis N Yis [err]
[err] is H, CHS, [err] or [err] RR is H R3 is phenyl, R4 is norpholino, 10
[err] is H [err] is OCH3; Xis N Yis [err] [err] is H [err] [err]
or [err] r n S H
Certy T {kZ (]§HHY xfﬁnkeocﬁﬁli%eersﬂ i éd %grrf, RyisH whbﬂyl m[@{er[ngl

is H R3 iphemyimaﬂiyl ofphen}deﬂzyl,r&alﬁ,kgls OCH3phenyI rret hyl or phenyl et hyl , Rs
is H Rg is . [err] 1 s[err]H[er]r is H Cerr], [err] or
[err] R2 i, ﬁfessﬁlgl‘%eayrer@h.&szs » Rz 1S, Rs INCH(!PIEU['E&]IS[err] is

H, R3 h |, R4 hol

S I[-lerrR]g i[ngrr%?l%ro ke”ﬂl g’zﬁsgﬁi‘%[err]s[grrﬂnym S :-ls gilgp [)elrp]) or [err] R2
H, 20

I)(Sr S N,??’Y')IéxssWC%P;IYQNRFEO ? EI{)Smferr re(r."'r » ﬁﬂs[}gr rajslslkgn{zg @[L'n*gRL%r]

phenyl , [phex]yluﬂxenylmethytmpheﬂylﬂhyl R?i‘er,Rﬁslﬁ)CH@ i's [err] [err] or [err]

erCH Yrs[err éerr or [err]

( CH2) 2- phisiN, Vis § QNRz. Rx xs%r@ﬂm 2, or[GH Rz!SHiRﬂS (CHzxzmhepyl Reis X is

N,Yrs[ Rl is H CH3, CHs or C3H/, R2 is H R3 is ([err]-phenyl, R4
is 25 ¥di no, Rlerr] is H Rgis C[err] [err] or [err] X is N,

(e ol e b O, R 13 s A
i s H, 13 EG&EHR}&(DCH@;;/I R4 is phenyl, phenyl net hyl or phenyl et hyl,
[err] is

err] O%i ﬂé. is N, Yrs err] Jerr] is H, J[err]
[err] or P‘érs%[ &G‘PNIRQ is CFE&QE[“@N*]@:I‘&MI  Rsds CHzipheayl, Baémy |
h | met h H,
o T Prectipd BRI OGHE T 5 [E?H]['efr][eéil[ﬁiilér.E‘”H”[err]
Is phenyl xk%rf?xgeomm“sn CH:. & H?%r'@ﬁ?%’k i@‘Hﬁi} h?bhym [pﬁéﬁ 'S H

[err] S erf] [err err rr] R2

is H, [erphen;dm[:ﬂnywrpﬂhﬂmthyllkpsﬂ R ¢ OCH;; [err or [err] 5 X is CH,

Yis [err [err] S H@err err] or C3H7, [err]_.is H r&q err] R4
is 15 lms rﬁ—'H:[é?z Hs arCotlor R is H, Rsxsxhw isOCHs; err]

L R A B i e R b,

[err] [erRki®H, ffsrdbcﬁ? |s H [err] is phenyl, R4 is [err] [err] is 10

nor phol i no,_ err] is [err]
» Y 1s NR,CO, R; is H, CH;, C2Hs or C3Hy, R; is H, R3 is phenyl, Rs is piperidino,
Rs is H, R9 is OCH3;

20 XisN, Yis CONRy, R, is H, CHs, C;Hs or C3Hy, R; is H, R3 is CH,.phenyl, Ry is
morpholino, Rs is H, Ry is CHs, C;Hs or C3Hy;
Xis CH, Y is NR,CO, R, is H, CH3, CzHs or C3Hy, Rz is H, R; is (CH,)z-phenyl, Ry is
morpholino, Rs is H, Re is OCHj;
Xis N, Y is CONRy, R, is H, CHs, C;Hs or C3Hjy, Rz is H, Rj is (CH:),-phenyl, Ry is
2s  piperidino, Rs is H, Rg is CH3, CoHs or C3Hy;
X is N, Y is CONRy, R, is H, CHj3, C;Hs or C3H7, Ry is H, Rz is CHz.phenyl, Ry is OCH3;
Xis N, Y is CONRg, R; is H, CHs, C;Hs or C3Hy, R; is H, R; is (CHa),-phenyl, Ry is
phenyl, phenylmethyl or phenylethyl, Rs is H, R is OCH3;
Xis N, Y is NR,CO, R, is H, CH;, C,H;s or C3H,, Ry is H, R is (CH3)x-phenyl, Ry is
30  phenyl, phenylmethyl or phenylethyl, Rs is H, Rg is CHs, CoHs or CsHy;



Xis CH Y isydosmwsaaderr] is H [err] [err] or [err] R2 is H, P‘i]‘{/éndsrﬁxss»g(

(CH2) 2- phenyl, R4 is nor pholino, [err] is H [err] is [err

‘iss N Yis CC]\IRZ [err] is H [err] [err] or [err] [err] is H.R3is

- (CH2) 2- phenyl , [err] S nmorpholino, [&r] is H [err] is [err] 15 X
is CH Yis [err] [err] is H CH3, [er] or [err] [err] is H [err] is [err]
[err] S phenyl , phenyl methyl or phenylethyl, Rs is H [err] is [err]

Xis N Yis [KeiN, YRJNR €O, k), is[Ie, Cﬂis,[%h] oﬁC;IifJRL;iﬁ ﬁl,zlslh fseéﬂlre]n&léﬂris bl%nlyé,

:phenyl, R4 is [err] [err] is ol i no
.CH, Yis NRZCﬁherﬂlmethyl-brI[m;']eﬂ[)é,rRs]st RoadsQCHY is H, [err] is phenyl,

X H, R2
E[Hf”[]er'rf o PRl Y IRICE Ry is Hlrby. Cotl' o Gyt Rt HyRs & (CHioy {:%Fvi,}mdsi.
:[err] C2H5 or ﬁ”a]t_{d%'s H [err] is phenyl, [err] is [err] [err]
i C3H7, s [err] Rerr] is H (derr], [err] or [err] R2 |s

'H [err] i [xrrs]crfimsscomz Rpisenytns bf@] |chi§ Wtﬂ%gﬁllﬂ 1 is

H [err] is [err] , [err err err]
R2 is H, [errpx;:end[nerR}xqrﬂi,eRyisOGH;,l S phenyl phenyl met hyl or

phenyl et hyl , err [er‘re]lls [err - Y i s _NR2CQ, err]
is H [err] [ rY [seNR]!C‘P r s HeCHs, ‘?z!'h pr ¢§'Ip[?er]§/ﬂ; Riis CH: phenyil,

Rs i H, Y CONR2, H,
o o ki mﬁﬁd{a@r sisH R QOHE ¥ 1S e g0 g py e for
10 X i X:NN ‘YisSCchﬂR?J RIE’HJCH? dn,[srd:{]m{ RS id H°R3 {sep{xk}.)(:?&. E§C5§33§3 is

i s phenyl, [err] [err] [err] cycl ohexyl",

N, Yis [eor]n[oepho]lmnsRHsQ@Hg] [err] or [err] R is H R3 is phenyl, [err]
is [err] [err] [err] is H [err] [err] err R2 is H,
R3is [err] RX IP%Y[&G?NR: RBIS[I&Q]is,[%aHs] of GsHj, Raiis I:EsRms(Fa-& emy[.ém;

Xis N Yis err | [err] or [err] RZis H, |s CH2
phenyl, [err] 'M‘ lsg&’?@; Yis NRRCO R, is H, [err] [err] or
C3H7, Rz i's HY BN, i (c%NR RS CH, CHR" 60 C{E, R, is H[RY 5] i
C3H7; X i sl CH, 1s Cg\] 5 er;r 2IE-IS§ H, I'!é’rr i {-rsI 1 er r?{e%l’?rs"li—l,
R3is C[err]phmyhohnpdl;]sH,SRghsOChmrphol ino, Rs is H, [err] is [err]
Xis CH Yis; rg%‘[err [erCI]_l[err] or}[zerr] err] is H R3.is
(CH2) 2- phéhy| Y jsL NR,, [’érH’] 3» C2Hsyor G3Hy, Ryis H, Riis&c3lo ppenyh Reiis H,
Clerr], [err], [M':!F )i peridi no, Rs is
H [err] is [BRJI’]yi ?’Q‘H‘]’E’%FH"E PP?@E%&EY]XR? R%q)éﬂ?err] [err] is H [err]
C2H err] or [®ri§ N, RisiINRICO,, is H,C8) D, Hs [ 6'C;H,SRP ST R £is phienyl, Ry is CORE, R 1s
[err] [err] [err] or [err]
. morpholifio, Rg is OCHs3;
X is CH, Y is NR,CO, R; is H, CH3, C;Hs or C3Hj5, R is H, R3 is phenyl, Ry is OCHj;
20 XisN, Yis NR,CO, R, is H, CH;, C;Hs or C3Hj, R; is H, R3 is phenyl, Ry is Ry is OCHj;
X is CH, Y is CONRg, R, is H, CH3, C;Hs or C3H5, Rz is H, R; is phenyl, R is CH3, C;Hs
orC3H7;
X is CH, Y is NR,CO, R, is H, CH3, C.Hs or C3Hj, Ry is H, Ry is (CH,):-phenyl, Ry is
phenyl, phenylmethyl or phenylethyl, Rs is H, Rg is OCHs;
2s  XisN, Yis CONRy, R, is H, CH3, C;Hs or C3Hy, R, is H, R3 is CH,.phenyl, R, is phenyl,
phenylmethyl or phenylethyl, Rs is H, Ry is OCHj;
X is CH, Y is NR;CO, R; is H, CH3, C;Hs or C3H3, R, is H, R is phenyl, R is piperidino,
Rs is H, R9 is OCHs;
X is CH, Y is CONRg, R, is H, CHs, CzHs or C3Hy, Ry is H, R3 is (CHz)2-phenyl, Ry is
30 OCH;;
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[T




Xis CH Yis CONR2, [err] is H, [err] [err] or [err] R is H R3is :
(Clerr])- ™Weayos134[err] is [err] [err] or [err] PCT/SEOR{01300 o
NR2CO, [err] is H [err] [err] or [err] [err] is H R3is [err] [err] is 20
[err] Xis N Yis NRCO [err] is g [err] [err] or [err] R2is H,
R3is (CJerr]phenyl, R4 is piperidino, [err] is H [err] is [err]
[err] or [err] Xis CH Yis [err] [err] is H [err] [err] or [err]
R2 is H,
lorr] 25 sy, i BONHe Ruiffe EBbyCoH o LR HRs Sl Rels CORERYs 3
h I h | met hyl h | et hyl
:: L?r[err;kg'g%lhf’éilre?qserr? "or [err)r]eny P ;a(nlysrreo_' yY |O; I[Oe(rap]y Ferr/ |[selr—|r]
7] g e poum, i el g o ey o o)
N, Yis NR?JC@CH,YxsX\[Rq&nRI]ISFbG}i, eHs oF Cs H[msz_ PR!RS S‘éﬁ“&' Radsr] is
g:]ercr%:_w;fo CORQ ‘s% Rﬁi,dﬁ‘,?&h? Y‘.J;H-;,[l@grfs]Oéﬁs;H’ [err] is [err] [ﬁrr]

&izépﬁén\yfl' éﬁ”{lmmﬂom it CH,I & EZHFCQHLB,@I;&H%;QE phEyl{ Ry is OCH.
[e
S

err I's err err| [errlzs
rr] XXs CH, ¥ is NR;CO, €R|r1}iH ﬂH;l CoH; ldr (B R2 ISél,r!].;; is(CHeXxpheny, RsisH, R3
CH2. phenyl [err] IS piperidino, Rs is H Rerr] is [err] 5 Xis
CH Yis [eEHJ; GEbrofCitli H, [err] [err] or C3H7, R2 is H, R3 is phenyl,
er

e it COR
H,

X'is G ﬁﬁ*ﬁ@%‘*rﬂ"*f"“" R Lerr] o [err] K2 is H Ro i s phenyl .

r

[err] is 10Xri§>CHl<¥ isINR,C0, R sis M, CHy, CoHis or @8l ReisrH, Ryis (@HpRrptenyl, Rois X
Is CH Yis NR2CO, Rlerr] is H CH3, [err] or [err] RRis H R3is

2. phenyl ,OCHat] is piperidino, Rs is H [err] is CH3, [err] or
[err

i's

R3 i ([erri‘xﬁhﬁﬁw(?’sﬂ’ ‘Si'i'é%‘ng%v g?gl&‘%%t}k’y% ILPRE% etﬁéfﬁ&flerr]

]
h R, H, CH3, C3H7,
H [Rgrr]st%IﬁBﬁéﬁﬁ ?flz%? oF,HY; 1S [err] st is N, Y[ ?;r]g‘e(r)r] [err]

H [ esr] XieOH, Yis NR}CO, R?strI-E, CH;, 3His wr@-jﬂ-,pliergﬂ, Ris phenyl; B4 is piperidino,
piperidino, [err] is H R_is CH3, C2Hs or [err] Xis N Y is NR2CO
[err] is H Rﬁ:ﬁﬂ*?ﬁﬂﬁsoﬁzzfﬂ%ﬂﬁ:ﬂ@ is H R3is phenyl, [err] is CH3, [err]
20 or [err]

H R3is (Cﬁz‘f%eﬁgf: éoﬁﬁ SKI isH [&tr‘%]rctzi‘lercrrlc 7bir$ tscil‘al]i 3 1sRCH,)-Phedy® RJisR2 15

CH;, C,Hs or CsHy;
X is N, Y is NR;CO, R, is H, CH;, C;Hs or C3Hy, Rz is H, R is (CHz);-phenyl, Rg is
20 OCH;;
X is N, Y is NR,CO, R, is H, CHj, C;Hs or C3Hjy, R; is H, Rj is (CHz)>-phenyl, Rq is
piperidino, Rs is H, Rg is CH3, C;Hs or C3Hy;
XisCH, Y is NR,CO, R; is H, CH;, C;Hs or C3Hy, Rz is H, Ry is CHz.phenyl, Ry is
morpholino, Rs is H, Ry is OCHj;
2s X isCH, Y is CONRy, R; is H, CHs, CoHs or C3H3, R; is H, Rj is CHa.phenyl, Ry is
phenyl, phenylmethyl or phenylethyl, Rs is H, Rg is CH3, C2Hs or C3Hz;
X is CH, Y is NR,CO, R, is H, CHs, C;Hs or C3Hj, R is H, R3 is CH2-phenyl, R4 is
CORg, Rg is NR¢R37, RsR7CH3, C,Hs or C3Hs, Rg is CHj, C;Hs or C3Hy;
X is N, Y is NR,CO, R, is H, CH3, C;Hs or C3Hy, Rz is H, R; is CHa.phenyl, Ry is phenyl,
30  phenylmethyl or phenylethyl, Rs is H, Ry is CH3, C2Hs or CsHy;

I's
CH

S
S
S




X N, Y H, CH3, R2 is H, | ,
R4I |Ss pi pelrldrbnolbdlsxerr][lfr] s H, %2”} |O; [Cﬁlg,r][errisor [Si’ﬁ@ﬁw
CH Yis [err] [err] is H [err] [err] or [err] RRis H R3 is phenyl, R4

i s phenyl, phenyl met hyl or phenylethylll [err] is H [err] is CH3,
[err] or [err] Xis CH Yis NRCO [err] is H CH3, [err] or [err] R2
iIs H R3is (CHerr]-phenyl, R4 is piperidino, Rs is H [err] is [err]

[err] or [erKisN,Y ioNRsCO, RY1sIH ¢H§,r(121{s€lfrr(13H7§R£‘hs HER{ i Gﬁ{'ﬁh&&l Rghis] R2
is H R3is ([err])[err]hen €éﬁrr is CH3, 30 [err] or [err]

12 X nmrpholmmBsLeH %9{8 $ CGoBstorG3H3, [err] or [err] R is H R3is
h |, R4 h H

' Tert Lorr K BATLHNRCO, RIEH. O, tscon Gy M TR is Gl eyl R it

[err] R2 is Iplipe &—Egﬁ[eﬂ’r 1xs S. phenyl phenyl met hyl or phenyl et hyl
I'S or

Rs is H [er ersCH Yis [err] [err] is H
[err] [er§] st[@{r‘l’xféomzl‘k Bf‘l-U@HQ,'G:mig'or(ﬂ}ﬁrR%de Riﬁﬁiﬂeﬂ IRy is Rs
is H [err] is CH3, [err] ferr CH, [err] err 1s H,
[err] [err] ororphelinp, RelsH,besmis,CzﬂHzr@aHm,yl R4 is mor phol ino, Rs

[err]

i[Zr rHj g’r I[Zr %ﬁhb[f f}lpﬁiis[ﬁsls(}br@z ‘gﬁférﬁrr sfgmllhs i *ﬂ}{s] xsmbmﬂo& isomorghaligo,

H, i X N, Y H,
Lort or [orr RS T Rls CGHlr Gl 1 R 1S phomyt ) | phenyl met hyl
or phenyl et hydlsd:wlsmzd:b R[QVH]CH%CEZHJ&QH-, R;?&H%{_ng ehyl, RE! ] [e”]

is H [err] [err] or [err] IS ph eny err
mor phol i no, mMorpholiBei3Rs jsddyRe isICHxCaHs D5 C3HY i s CH, Y |s [err] [err] |_s H,

: R2ois H o h hol ,
R i bR Gt igNREPy R b b IGH: of R8s i Ry s QHiapenpbiRes s i
[err] [err] p{e&o} R?SHSRWS%HEH?%?@Q{X R4 is norpholino, . [err]

is H [err] fert is N Yis [err] R is H [err]
[err] or [erXisiQH, ¥isCONR,| R, (s[w(cﬂi,,nim;ydrc;iﬁ]fklxs'n , Rfis (Cmﬁﬁﬂ"“r’l ;sr]
R3 ;

phenyl met hyl or phenyl et hyl, err] 1s H Rerr] 1s [err], [ér

Xhl S ICH RI i phényl, rﬂheﬁylemﬁ}yllosp nyliByl, ReisiH, Rods qcair;;] R2 | s H | s
en i err
Fer r }/ [er?] s%ls QH,[gosﬁ?&ﬂanﬁbrs%?@} M CE}{?F& isH ﬂﬁ’e‘ﬁ&mzmhqnyl rﬁ’éﬁyl

phenyl et hyl phenyl ethyl, [err] is H [err] is [err] [err] or [err] 25
X is N, Yisd[ah] R is H [err] [err] or [err] [err] is H R3 is phenyl,
[err] is [erKlisNs'¥ is NR,CO, Ry ¥, CHY, G3H; or @3H}, RSis B Rslis OeL/phefyl, RIS |

piperiding, Rs is H, Ry is CH3, C,Hs or C3Hy;
XisN, Y is NR2CO, R; is H, CH3, C;Hs or C3Hy, R is H, Rj is phenyl, Ry is CHs, C,H;
20 or C3Hy;
Xis CH, Y is NR;CO, R, is H, CH3, C;Hs or C3Hy, R; is H, R; is (CH,)-phenyl, Ry is
CHj3, C;Hs or C3Hy;
XisN, Y is CONRy, R, is H, CH;, C;Hs or C3Hy, Rz is H, Ry is phenyl, Ry is piperidino,
Rs is H, Rg is CH3, C;Hs or C;Hy;
33 XisCH, Y isNR,CO, R, is H, CH;, C;Hs or C3Hy, Ra is H, R; is phenyl, Ry is phenyl,
phenylmethyl or phenylethyl, Rs is H, Ry is CHa, CoHs or C3Hj;
Xis CH, Y is NR,CO, R; is H, CH3, C;Hs or C3H7, Ry is H, Rs is (CH,):-phenyl, Ry is
piperidino, Rs is H, Rg is CH3, CoHs or C3Hg;
XisN, Y is CONRy, R, is H, CHj;, CoHs or C3Hy, Rz is H, Rs is (CHz)z-phcnyl Ry is CH;, '
30 GCHs orGHy; '



Xis CH Yis [err] R is H [err] [err] or [err] RRis H R3is
[err]-pheW@99/05834r] s nor pholino, [err] is H [err] |l§3‘1[/8ﬁ9ﬂ4)l§99rr] or
[err] Xis CH VYis [err] Rerr] is H [err] [err] or [err] R2is H,
R3 is ([err] phenyl, R4 is 30 phenyl, jphenyl net hyl or phenylethyl, [err]
is H [err] is [err] [err] or [err]

13 Xis CH Yis [err] [err] is H CH3, [err] or [err] RRis H R3

5 P AR R R, AR oL oy e e i, (7

h | met X
T o e S s C R R C A Lo

phenyl, [e&Xig§NjYis CONR@R@E&)H; GH; Gﬁ'lsl erGi;H-;L R&nq H; Rj3 m-ﬂ;enyleRr‘ﬁs phenykrr |
XISCH YIS[eEéA Cl—iild{err err R2.is H,_R3is
( CHR) 2- pheahgnylm Ml]orpbenylethylpRp’é seFa sPsCsH S err] is oCH3; X

F o) o b BORL Ry A BHRLCBEC B o3, Bt i) i iy

Y is NR2 Rolis O3, HE, K6 C :r] or [err] RRis H R3is (CH2)rphenyl,
R4 is C%sﬁghf\ylg]lsphényf met hyl or phenylethyl, [er] is H [err] is CH3,

C2Hs or C3Xiis CH, YlsEONRi\IR.Ysqu-hrCiHs{ erC}H-),ﬂzhme;sCHb:lphcnyl.[m:s] R2 is
H R3 is CH2. phenyl, [err] piperidino, Rs is H [err] is CH3, QCHs
or C3H7; rpﬁohgo,@,qxsli Rsls[GHB’]CZH_’S_ orCalln cH3, [err] or [err] R is H R3

5, 11 YRSy i o s L) o kR b,y iy G 1
phenyl p%@%ha@&ﬂsxpn wahgtd:m,,or[@m,l is H [err] is [err] C2Hs or
C3H7. erred Conpounds are:

(R) - N-[5- l\zeﬁmxyrmmcoekﬁ asHECHyJ @jHyeonZiHy, R3 isH) R; is CH,.phenyl, Ry is phenyl,
, 2,3, 4-tetrahydro-2-napht hyl ].4 nor hoI | nobenzam de;

( R) N-[ 5- mm M@ﬂekﬁ%ﬂﬁh 1s

( R) l ?\l— E- 52 ;6{"'@'[ lt mﬁﬁ %] ;‘%EI‘ ai’i 5101’ ?31‘171 Rz Iig ﬁl ﬂofs%ﬁhww?%éﬂsqfs’ is 25

, 2, 3, 4- 1 ethahdlin, Ro18CHL N@HAor C3H,; nor phol i nobenzam de;
(R) N[ 5- Brgﬁl})ﬁ 8- p|9per€§§| nhiﬂy )3 71 2, 3, 4-tetrahydro- 2- napht hyl ] 4-

mor pholsi noxém@HmYde NR;CO m @ HNCHs, GI;HI; olxszsﬂh R4-inBl Ry is((F)aphenyl, Reyis) - 1
23,4t etxixgg glrucx)o,%lsqg 9 1s c‘:n;,'cﬁﬁ orC, &_nybenzam de;
X is N, Y is NR,CO, R, is H, CH3, C;Hs or C3Ha, Ry is H, Rj is phenyl, Ry is morpholino,
Rsis H, Ky is CH;, C;Hs or C3Ho;
Xis N, Y is CONR3, R, is H, CH3, C;Hs or C3Hj3, R; is H, R; is (CHz)2-phenyl, Ry is
20 phenyl, phenylmethyl or phenylethyl, Rs is H, Rg is CH3, CHs or C3Hy;
Xis CH, Y is NR,CO, R, is H, CHj3, C;Hs or C3H7, Rz is H, Rj is phenyl, R4 is
morpholino, R is H, Ry is OCHs; '
X is CH, Y is CONR3, R; is H, CHj, C;Hs or C3H7, R is H, R; is phenyl, Ry is phenyl,
phenylmethyl or phenylethyl, Rs is H, Ry is CH3, C;Hs or C3Hy;
s XisN, Y is NR,CO, R, is H, CH3, C;Hs or C3Hjy, Ra is H, R; is phenyl, Ry is CORg, Rg is
morpholino, R is CHs, CoHs or C3H7;
X is CH, Y is CONRy, R, is H, CHs, C;Hs or C3Hy, R, is H, Rs is (CHz),-phenyl, Ry is
morpholino, Rs is H, Ry is CHj3, C;Hs or C3Hy;
X is CH, Y is CONR, R, is H, CHj3, C;Hs or C3Hy, R» is H, R3 is (CHz),-phenyl, Ry is
30  phenyl, phenylmethyl or phenylethyl, Rs is H, Ry is CH3, C;Hs or CaHy;



14 R) - 5- Met hoxy- 8- (4- net hyl pi perazi n-1-yl) -
1,2,3,4- t‘gg)r’é 0- 2- napht hyl ] - 4- nor phol i nobenzam dex,’cr’smmnw
. (R) - N-[ 5- Met hoxy- 8- (4- net hyl pi perazin-1-yl)-1, 2,3, 4-tetrahydro-2-napht hyl ] -

4- mor phol i nocar bonyl benzani de; 513

(R -N-[5-Met hyl -8-(pi perazin-1-yl)-1, 2,3, 4-tetrahydro-2-naphthyl]-4-

nor phol i nobenzam de; :

(R) - N-[ 5- BX isrCHBY (sINBeCOy Rpisidy @Hi,C;Hsyb) C3HR2 R3 igtH; Rj isaphevyh Re-in €% CyH{ - 4-
nmor phol i nocar bonyl benzam de;

N- (4- Mor pi®6CsHBphenyl ) - 8- (4- net hyl pi per azi nyl ) - 5- met hoxy- 1, 2, 3, 4- 10

SRR O, B 01t o Ko Py e,

1,2,3,4- F,Hm i i | A€ C:H:
(R) -N-[5- &hﬁ%&“g%gﬂéﬁ? pi p’re]%Jalg?ﬁ- ’5??&?6%@5%’%?? ahydr o- 2- naphtyl ] 4-
mor pholsi nGLBCHYTY deNRICO, R) isH] CHEIC3Hs- 6 C4H77R: liy HPRR é5 GH, pherlyl YRy is

1,2, 3, 4-tetrahydro-2-napht _h%lclzé- 4- nmor phol i nocar bonyl ) benzam de;
(R) - N- [ 5- mrarphlinonRs isohlyRgis n&zﬁﬂqsﬁ;&azi n- 1 -yl)-

(& AT e P R G BR BY M den,, s B NS R SPRTRO R (Gt 2phenyl, Ry s

,2,3,4-te ?M}Q{ + 4- 20 nor phol i nobenzani de. The
corrpoundstpli t e°9§ éggfeiii_tas@nt\b/de:ﬁf’i on are in the formof the racemate or the
(R - or (HAisN,Y is NRs0O| RyrH, CHS, Gy Hs 6r'TH;, R; iy HERPRYCHY),-phenyl, Ry is
pharmaceutical |y acceptable salt or solvate t her eof . npounds in the

form o t meorphyling, Ruis BrRy isOCHgr ef erred ones. 25 Bot h organi ¢ and
I nor gani c (aci an.he | oyed.i,0 m nQnst axi. c..phat tical Ly, .

accept abl %?C&S’ g&N&G§T&}¥€,G 3t HetSc n&‘%ﬂ'ﬁhfmﬁﬂﬁ?ﬁh.&’s
[Ilustrati | | &, YTt Hl & i oxal i c,
hydr ochl Otp}ﬁ%nﬁ?%i%ﬁy@ﬁ%gggB%&}é@ﬁ,%%SHLCM %&?ﬁ?ﬂg%ﬁ%&” tartaric,
di benzoy! DRIstNIY §s CONReRY istH, CH, (C2H;s parl C5H;C R, 8 HAR 14 CH).pleenyl, Ryl f ami c,

Zug%l El)ge 30 p%%gi;ggﬁm%fﬁl,icihsrﬁ'ésﬁn; gl uconi c, pyruvic, phenylacetic,
15 Xis CH, Y is CONR3, R, is H, CH3, C;H;s or C3Hs, Rz is H, R3 is (CHz)2-phenyl, Ry is
.CHj3, C2Hs _or CsHy;
X is CH, Y is NR,CO, R, is H, CH3, C;Hs or C3Hg, Rz is H, R;3 is CHa.phenyl, Ry is

phenyl, phenylmethyl or phenylethyl, Rs is H, Ry is CH3, C2Hs or C3Hy,

20 Preferred Compounds are:
(R)-N-[5-Methoxymethyl-8-(4-methylpiperazin- 1-y1)-1,2,3,4-tetrahydro-2-naphthyl}-4-
morpholinobenzamide; '
(R)-N-{5-Bromo-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]-4-
trifluoromethylbenzamide;

2s  (R)-N-[5-Bromo-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl}-4-
morpholinobenzamide;
(R)-N-[5-Bromo-8-(piperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthylj-4-
morpholinobenzamide;

(R)-N-[5-Hydroxy-8-(4-methylpiperazin- 1-y1)-1,2,3,4-tetrahydro-2-naphthyl]-4-

30  butoxybenzamide;




15 salicylic, 4-am nosalicylic, 4-hydroxybenzoic,

3, 4- di hydrwowossmai c, 3, 5- di hydr oxybenzoi ¢, 3-hydr oxypCr/segsiutisoi C,
ni cotinic, nethanesul fonic, ethanesulfonic, hydr oxyet hanesul foni c,
benzenesul fonic, p-toluenesulfonic, sul ];’rgﬂel i ¢, napht hal enesul fonic,
ascorbic, cyclohexylsulfamc, fumaric, I ¢ and benzoi c acids. These
salts are readily s prepared by nethods known in the art. The
preferred sol vates of the conpounds of this invention are the hydrates.
10  Phar nmaéRyV-BSaMethoxyi-td-msthylpiperazipnl-¥Dsle2.d fqtetrahydre-2-paphthyl ként

I nvention- provh&es aﬂfhar maceutical fornulation conprising as active
I ngr edi ent morphes W&F’I y effective anount of the conpound of fornul al

as an (@Wmmﬂg@nkmrg%ﬁzm-@gﬂ Bl4iefbhidrbCRaghitid)-B 2

phar maceutica acceptabl e salt vate thereof, optionally in
associ at i omoyphélirbichtbonybenzamide) ents or inert carriers. 15 Accordi ng
to the present_ invention the conmpound of the invention will normally be
adni ni ster dB)-OFBrMothyk-&-(piperaginol-yhyl.2.34ctetrpbydror2maphthylbm of '

phar maceuti cal , f.ornul ati.gns conprising the active ingredient either as
a free basémlﬁph%}"ﬁﬁg gﬁ’t i cal |y acceptabl e non- toxi ¢ acid addition

salt, e.g. 6@%@%{&&&%@&&@ e 101 2.3 Ant Rl draotaph@yriplosphat e, 20

sulfate, s citrate, rate, ‘oxal ate an n a

phar maceut im@Fhmmamylbbﬁzamide; dosage form The dosage formnmay be a
solid, semsolid or liquid ;)repar ation. Usually the active substance

wi || const iN<(@-Masphelinophenyl)-8r{-meshylpiperazinyl)-Sunethpey-3:2h4r at i on, nore
speci ficall ew\.@en . a%d 0% b dvyei ght for preparations intended for
i nj ectin AFHRY naphtg@%@%- G B0% by wei ght for preparations suitable

for oral ac}ﬁqgmbgﬁrfoﬁhb b%@%egyn—é[@pﬁ{ew%@%@tr@faesigdea?dxgipﬁ gyl ations

cont ai ni ng ormpoun I'nveént1 o orm 0f "dosage units
for oral ap@arahydtonaphthhlefie-2edatisdxachidgynpound may be mixed with a solid

exci pi ent, e. %,.- | act ose, sacchar ose, §or.bi tol, manni to_l , Starches such as
potat o st alBirN-BoEthyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphtyl]}-4-
morpholinobenzamide; '
15 (R)-N-[5-Ethyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]-(4-
morpholinocarbonyl)benzamide;

(R)-N-[5-Difluoromethoxy-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]-4-
morpholifnobenzamide; and
(R)-N-{5-Methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyi}-4-

20  morpholinobenzamide.

The compounds of the present invention are in the form of the racemate or the (R)- or (S)-
enantiomer in the form of a free base or a pharmaceutically acceptable salt or solvate

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
sulfuric, nitric, phosphoric, oxalic, hydrochloric, formic, hydrobromic, citric, acetic, lactic,
tartaric, dibenzoyltartaric, diacetyltartaric, palmoic, ethanedisuifonic, sulfamic, succinic,

30  propionic, glycolic, malic, gluconic, pyruvic, phenylacetic, 4-aminobenzoic, anthranilic,




starch or _anylo tin, cellulose derivatives, a binder such asﬁ%gg,? | pe or
poly- 30 WP g/?gégfrol I done, and a lubricant such as magnesi EE ,
~cal cium stearate,

16 pol yet hyl ene glycol, waxes, pagqffin, and the |like, and then
conpressed into tablets. If coated tablets are required, the cores,
prepared as descri bed above, may be coated with a concentrated sugar

sol ution ' : . i O1:2. I G ' (¢ titani um
G oxi o SLEPHERERABIAHILE Ly EHRAAIL S 4 BBt ORRepddi ) (| FRIT
pol ynmer kngigdioRybéizoit, 3-hpdioxg+2-adphitiote] nidotinks nivthanestilfonid, etshnesulfonicgadi | y

vol atile organic solvent or mxture of organi c solvents. Dyestuffs may
be added tbydrhxyethanesnifonigs benzepesidfonics prieluengsylianic: sulfpoilics naphthalenesulenic,
tablets containing differepnt ,active substances or, different anounts qf the
bt ve . BscopySdeiaeRy suligmie, fnarie, AR ARG e nebis Atidsy Thege SR AL RAdiE | oc,
the actjve ' wth e.g. a vegetable oil or

pol y- et yIg’%@%ﬁ%@éﬁ%r@%@ﬁg}%%bapsul es may contain granules of the
active substance using either the above nentioned excipients for tablets
e.g. lactose, saccharose, sorbitol, mannitol, starches (e.g. potato

st arch, coThe prefercdd solvatesydf dheecompounds of thisciavéntionsare therliydnatesces or

gelatine. Also liquids or sem solids of the drug can be filled into 15
hard gel ati ne capsul es. Dosage units for rectal application can be
sol utions or suspensions or can be prepared in the form of
suppositories conprising the active substance in a mxture with a neutral
fatty o PhaSflacédticAEFarimulatipret al capsul es conprising the active
substance Th admxture with 20 vegetable oil or paraffin oil. Liquid

pr epar at i oltea $exond asgectibp presentiinvention prevides 4 planacentical formulatipn gpraposing

by T RV SR Biombeiraly s Hecie Ayt o cogtpoup of FRHLR ng
sugar and gﬁﬁﬁg‘%ﬁﬁf gﬂ; a ?cemaﬁtiﬂ orxn"@ta?fe&ﬁké'&e{ ﬂ%aglﬁl%g%xg{co u¥ bERStBleYGRor

Optional l'y“su preparations na I'ng-agents,
fl avouri ngs9R8 tieredt Iy ih @BeciadsrdWitl ditactits, eRCipleatGrEined carridhss

t hi ckeni ng agent or other excipients known to the person skilled in the
art. 15 Solutions for parenteral applications by injection can be

D ePar o, | AR Rt RSt s comSphEb b TR HBAS yHISOHBER I 71 LY,
of from abgubirfdrdd bGP Rl SKLPinjeRicH) in theTERE of PhithiaCliRicAPRorRhfBons
comprisinig the active ingredient either as a free base or a phzinnaceutically acceptable non-
toxic acid addition salt, e.g. the hydrochloride, hydrobromide, lactate, acetate, phosphate,
20 sulfate, sulfamate, citrate, tartrate, oxalate and the like in a pharmaceutically acceptable
dosage form. The dosage form may be a solid, semisolid or liquid preparation. Usually 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
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
starch or amylopectin, cellulose derivatives, a binder such as gelatine or poly-

30  vinylpyrrolidone, and a lubricant such as magnesium stearate, calcium stearate,




17 contain stabilizing agents and/or buffering agents and may
conveni enwoy9ss13# ovi ded in various dosage unit anpoul M=r/SE98/01390
Sui tabl e daily doses of the conpound of the invention in therapeutical
treatment of humans 5 are about 0.01- ]180 ng/ kg bodywei ght at peroral
adm ni stration and 0.001-100 ng/ kg odywei ght at parenteral

adm ni stration. The conpound of the invention may be used in a-

par oxot | @Ol SR, 5w TR b8 Rk o fhen SRR IG (Aed, I
par oxet _ v e
cobi nat | SRed ST RokeRR B iy fre ol p0 Aol MRNRT R SR 3bRER vy,

nonoani ne coxéeftard sifartolution wHié'ma§ contain éI%%ﬂb%ié,egeliﬁrﬁmﬂl@lﬂﬂrtﬁﬂiﬁﬂﬁx
br of arom de or phenel zi ne, preferably nocl obem de or phenel zi ne .

Still anotdioxideasd the likec Altermatively,the tabidtean becoated with a polymer kagwioto the
t oget h {th.a 5-HT t ISt h th ds dj scl d
i ﬁgs\o Sg / @31@9%@?@%@95 ﬁl%gglvgy inaagrggclii?y volatile oréaasnic solvent or mixture of

an " CEgR solyeh TR BB e DAL ) e ol o ofpct XPR SHBRRRY” 7"

present | peRidenQables uhtaming differth® adtivelsiBstarited Bk'ﬂﬂ_ﬁ;réift afrfoubits! GF the Adtive
therapy as a h5-HT [err] antagonists, partial agonists or full agonists,

pr ef er abl yompofifid.ant agoni sts and the use in the treatnent of
5- hydr oxyt rypt am ne nedi at ed di sorders. Exanpl es of such disorders are
di sorders in the CNS such as nood di sorders (depression, maj or

depressi v |.S . ) Pan | paffecti .S r |
phaseat of Fof e ieERpidndr sdf Befhin® SRR, B b dubBals el BF pabBRATRA VS,
di sorder, aRRBEEbRIcHGr{RIy-ethylen¥glyeblVHab@stlat#EVapiileihady cSftaindramiledbfthe
speci fic phobia, generalized anxiety disorder, 25 posttraumatic stress
di sor der) acties substahce ysimg sithed thesabpsle sentienes] extipientsifos ¢ablets ergolactose,
trichotel |l omani a), obe?i ty, _agor e>i.i§a, bulim a, prenenstrual syndrone,
sexual di SMENBRISe.sorbitol, matipitol Starches (e-B ot stash, sarm stareh oramylopertnion
deficit, rackli .t ' , AT | ST i I

associ at edtMERES dérlalYes braelat; Al Bufial B serisolid¥BFah afleialh B8 rle 148
pat hol9gi ¢atd gaatiRsapsiles. SChi zophreni a, endocrine disorders (e g

hyper prol acti naem a), 30 stroke, dyskinesia, Parkinson's disease,

t her noregul ati on, pain, hypertension. Qher

Dosage units for rectal application can be solutions or suspensions or can be prepared in
the form of suppositories comprising the active substance in a mixture with a neutral fatty
base, or gelatine rectal capsules comprising the active substance in admixture with

20  vegetable oil or paraffin oil. Liquid preparations for oral application may be in the form of
syrups or suspensions, for example solutions containing from about 0.1% to about 20% by
weight of the active substance herein described, the balance being sugar and mixture of
ethanol, water, glycerol and propylene glycol. Optionally such liquid preparations may cor
tain colouring agents, flavouring agents, saccharine and carboxymethyl-cellulose as a

2s thickening agent or other excipients known to the person skilled in the art.

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

concentration of from about 0.1% to about 10% by weight. These solutions may also




18 exarrpl es of _hydroxytryptam ne nedi ated di sorders are ur
I hconti nence, h‘g and grow h control of tunors (e g |u*’§?’5¥’8’°‘39°

carci nonm) . I\/Et hods of Preparation s The present invention also
relates to processes for preparing the conpoubhd of formula I.
Thr oughout the foll ow ng description of such processes it is understood

that, where appropri ate, suitable protecting groups will be added to,
and subsequent | gontairstabilizingaipents andlohbuffering agenteamt may eomvediently depeavidedin
in a manner that will be readily understood by one skilled in the art

of organi c syntvasonsdosage usitampaulespr ocedures for using such protecting 10
groups as well as exanples of suitable protecting groups are described, for
exanple, in "Protective Goups in Organic Synthesis" T.W G eene,

WI ey- I ntersci 8&?1“ &k P P§uman
| pt er nedi at es %lﬁﬁble'\&'aﬁy% feth%g%e g r%f d\‘(e f%w%ERé%%c& i)e;(lﬁlk'?p e ((, s

Benzyl ati on (of érbﬁb&ﬁmumb mfglliglhbdfy%tgumtpéroraaﬁini:mmm and 000t FO0mg A

an enanti oer, to obtain a conmpound of formula III may

bé carried out hnﬁymtghabpﬁmwmmsc@bpé benzyl ati on agent e.g. a
benzyl halide such as benzyl brom de or benzyl chloride or an
activated al cohol e.g. benzylnesylate or benzyltosylate. The reaction may

be carried out I\’l-ﬁgf' @%g oir%etm%m{olgqngaﬁ@u% d i QB dob 5%‘1’1‘ &c

SD| vent e.g. N or man d acetone or ace OI’II

suitabl e base einaxbnbka@hbh hoftkdeting lparddeting,| il oprith, ﬂbnﬁpramme, hértralulmc Iamis'wtﬂatc

sych as triethylamne at a tenperature within the range of +20 [err]C to
+150 [err] Ciwo  or fluMosamin peaf tyrpaapmmc apritaloprani. ygother gossihle sombination ds toause

of sodiumiodid in he
tﬁe compoundC cotE tge mventxon together with 2 monoamine oxidase inhibitor, such as

moclobemide, tranylcypramine, brofaromide or phenelzine, preferably moclobemide or

phenelzine . Still another possible combination is the compound of the invention together

with a 5-HT o antagonist, such as the compounds disclosed in WO 96/33710, preferably
15 (R)-5-carbamoyl-3-(N,N-dicyclobutylamino)-8-fluoro-3,4-dihydro-2H-1-benzopyran.

Medical and Pharmaceutical Use

In a further aspect the present invention provides the use of the compounds of formulal in
therapy as a h5-HT 1p antagonists, partial agonists or full agonists, preferably as

20  antagonists and the use in the treatment of 5-hydroxytryptamine mediated disorders.
Examples of such disorders are disorders in the CNS such as mood disorders (depression,
major depressive episodes, dysthymia, seasonal affective disorder, def:ressive phases of

, bipolar disorder),anxiety disorders (obsessive compulsive disorder, panic disorder

with/without agoraphobia, social phobia, specific phobia, generalized anxiety disorder,

25  posttraumatic stress disorder), personality disorders (disorders of impulse control,
trichotellomania), obesity, anorexia, bulimia, premenstrual syndrome, sexual disturbances,
alcoholism, tobacco abuse, autism, attention deficit, hyperactivity disorder, migraine,
memory disorders (age associated memory impairment, presenile and senile dementia),
pathological aggression, schizophrenia, endocrine disorders (e g hyperprolactinaemia),

3% stroke, dyskinesia, Parkinson’s disease, thermoregulation, pain, hypertension. Other



19 speed of the reaction. The nitrogen in conpound || al so be

pr ot ect ewdngs/oseduct i ve al kylation with an aryl al dehydBCF'ﬁE&H U3 esence
of a reductive agent such as sodi um cyanobor ohydri de, sodi um
borohydride or catalytically with Herrgg and a suitabl e catal yst

contai ning palladium platinum rhodiumor nickel in a suitable solvent

e.g. 5 tetrahydrofuran, dioxane, nmethanol or ethanol. A proton donor such

i hel anceRAmBIEs SR roypHRRe s giorterd G BB Eobfalp AR o1 {1
appr opri %ﬁﬁgﬁﬁ,% lmg(fgﬁﬁ garontp)eed up the reaction,

resul ting 1P conpoun (117) Denethylation of the corrpound of
formula I11 [err] to
obtain a conmpound of fornmula IV may be carried out by treating the conpound
wi th an 1Methodsiof Prepapationsuch as aqueous HBr, HI, HBr/CH[err]COO—l

) kel by} Bt i o pbafoR B8l o 0o 220
Sui tabl e gl ﬂ}hﬁdﬁ&l@@xﬂg‘?{%ﬁw dff3hen { Rﬂeﬁés Rk Ghddrerood Giae, wiiege r eact i on

may occur ween - nd +6 [err]C. . 20 (iii) Conversion of
t he conpoaifopiiaté, stiavleprotécting groupsiwillibe adfied to, and subsequently removed from,

err p
| ! the various reactants and mtennedxa[tes in ]a manner that will be readily understood by one-

skilled in the art of organic synthesis. Conventional procedures for using such protecting

0  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.

Methods of Preparation of Intermediates
15 '

1. In the case where Y is NR;CO and X is N

(i) Benzylation of the compound of the formula I, either as a racemate or as an

enantiomer,

OCH,
an

to obtain a compound of formula ITI 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

25 using a salt or 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, KCO3 ora
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 jodide or sodium iodide, may increase the



20 may be carried out by the reaction with a conpound of fqrnulaVl
(VI) 5 where XVQINOEM4 or a | eavi ng group, e.g. a halogen such aFCT/SESB13%0
chl orine, brom ne or iodine or an al kane- or arenesul fonyl oxy group
such as a p-tol uenesul fonyl oxy group and Ra andjgrb are hydrogen or a

| ower al kyl group e.g. nethyl. The process may be carried out wwth a salt

of the conpound of fornula IV obtai ned by reaction with a base such as
Klerr]CO[err], Po@ﬂ [ :
may be conduct ed d; sul Féagile "so vent e. Obgllpirﬂ(a)l :Mcwggﬁgﬁéﬁgu ﬁ%hgnve
di oxane, NN-di m@l?'litwmm;dﬁaryﬂﬂﬂémdﬁ ﬂi&%ﬁﬁmce of 4 eadtctive agenb sucheasaodium
petrol eum ether and the reaction may occur, between +20 [erlr_l]aC and +150

[efr]C anoborehyidridagodivm derprratalytisallyoyigh Ha end 8 suitableeaselyet
fof I VI | 15 b d t abl
go; 3t”:tgt aor &Pmemgaz Pt AR, %eamﬁ%ﬁhﬁms?wé?@i Shane,
i etr e
tr IEL am de wt h§a sul %‘ég{og%éj%g?% L RWW%@%?E%? tb enesulfomc

l[JU 0? ICde or NaH ledacahﬂﬁﬁﬁé@i&éﬂal%é ﬂierfoid‘iaxdnadfgﬁe ﬁfxmé,@ﬁalhﬁfe[ ard 5d§ustﬁ;5ﬁk of pH to
err

slightly acidic by an appropriate acid such as acetic acid may speed up the reaction,

resulting in compound III.

10 (i) Demethylation of the compound of formula ITI

N-(Bn),
OCH,

m

to obtain a compound of formula IV may be carried out by treating the compound with an
i 15 acidic reagent such as aqueous HBr, HI, HBr/CH;COOH, BBr3, AICl3, pyridine-HCl or
| with a basic nucleophilic reagent such as CH3CgH4S™ or CoHsS  in a suitabie solvent.

: Suitable solvents may be methylene chloride or chloroform and the reaction may occur
fﬁ between -78 °C and +60 °C.

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

N-(Bn),




21 - The presence of a cosolvent such as

1,3-dineth 6-tetrahydro-2(1H) - pyri m done or
hexanet hyl &8&3&6&. c triamde in appropriate concentration i WMF%M

may i ncrease t he speed of the reaction. 5 (v)

Hydrol ysis of a conpound of fornula VI t 80a conpound VIII may be carried

out under acidic conditions using acids such as Herr]SO[err],

HCl or HBr in a suitable solvent e.qg. H err] 0, ethanol, nethanol

or m xt ur esmap be earriedronit by therreartionowithra gompound offormula VR0 [err] C

and +100 [err] C or under basic conditions using bases such as NaOH or KOH

in a suitable sol vent e.g._ H20, ethanol, nethanol or m xtures
10 between +20 [err] C and +100

t hereof and the reaction may occur o)
[err] C. (vi) Conversionfof cQmpound of fornmula VIII to a
compound of forrmula IX IS (M11)

:
[err] may be carrlgﬁlout byx a) reaction with a
conmpound of formula X

[err]

(VD
s 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 Ry,

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 KoCO3, NayCO3,

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 2 compound of formula VII

: : "N-(Bn), N-(Br)
o)
O NH,

15

0o NH
ﬂIRb
a OH

A (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
20 hexamethylphosphoric triamide with a suitable base e.g. KoCO3, KOH, potassium tert-

butoxide or NaH at a temperature within the range of +20 °C to +150 °C.



20 22

where Rlerr] WOWIM alkyl or Clerr] cycloal kyl. The process hEy e o139
carried out in a suitable solvent e.g. an aprotic/anhydrous sol vent
such as tetrahydrofuran orN, N di et hyl2brmami de in the presence of
coupling reagent such as NN -carbonyl diimdazole 5 and the reaction may
occur between +20 [err]C and +130 [err]C. The reaction is followed by the
reduction of tfige présciee of & Bosdlvent suchl a 1raadmethgl-3>,gém—tmagydnormlﬁpwm¢oneapr
sui tabl e sol vent ‘e.qg. di et hyl ether or tetrahydrofuran

t enperat ure behemmethyhﬂm[smor}@mqléfapmpné\?e concentration ip the, Yﬂnf G1AY\ipgrRase

conpound of fornula X
[err] V\h@PéP%ds‘lféh%i?aF‘b‘?na | eavi ng group, e.g. a hal ogen such as

chlorine or bronine or an al kane- or arenesul fonyl oxy group such as
jo t ol uenesul fonyl oxy group and Rlerr] is H C(err] 15 alkyl or (err]

cycl oal kyl .  Thgy) m&ﬁs OB com smaommmtaamemmv:mwbemmam
et hanol but hanaol di et hy f or mam de, acet oni tr a mx

| e
hat er and undee acidic canditions using aeids sugh 25 HpSQq é}l orHBrin af%l‘ﬁaFfeo‘PPW g
‘and the react| lqlgorrg%an&cmethanol or nli)i?t \ES ereo? a&f {e ]rgac%"ag maylg’c%u{' Bétvebn +20 °C

and +100 °C or under basic conditions using bases such as NaOH or KOH in a suitable
solvent e.g. HpO, ethanol, methanol or mixtures thereof and the reaction may occur

10 between +20 °C and +100 °C.

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

N-(Bn),

15 (VIID) Ix)

may be carried out by

a) reaction with a compound of formula X

0

HO/U\

N-R

o
O
(9.9




23 (vii) Conmpound of forrmula I X may al so be prepared by benzyl ati on

of the conpesdsts4 the formula LVIII, where R err] is aptEHSEM3IWUCH
as chlorine, bromne or iodine, either as a racenate or as an

enanti omer, [err] 22 to obtain a compound of
formula LI X by the reaction with a suitable benzyl ation agent e.g. a

benzyl halide such as benzyl brom de or benzyl chloride or an activated
al cohol e.g. 10 benzyl nesyl ate orbenzyltosylate. The reaction may be
carried out using a salt or the base of conmpound LVIII in a suitable

sol vent e. gvheté\Relis@{-Olalkyl ouCh -2y cysioalkylcThe process maycbecirtied but injatshitable
suitable base e.g. NaCH, [err] [err] or a trialkylam ne such as

tri et hyl anispkvente.g. anappusicanhydrops sofventistieh psiegahydrofuran peNAN-C t o +150
Lt b 1 on B RRoaPle B pre S ot Aol sl B 50t ol

Conver si.on ko ® fibved

wher e 5 a&{igﬁéﬁ% 'S rogg?l?é%rgykggl Ey Ei(;*rrlgf)err'i g;’/‘é‘gé?iﬁ? maybgéhe

carri ed outreductior af thedmide with a suitable reslupingragentfe. §.dritiiHg inaGditabROsolvent e.g.
2

err . 4
| ] diethyl ether or tetrahydrofuran at a temperature between +20 °C and reflux, or

b) by reaction with a compound of formula X1

10

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 H, C1-Cg-

1s alkylor 9_3-05 cycloalkyl. The process may be carried out in a suitable solvent such as
ethanol, buthanof, N,N-dimethylforxhamidc, acetonitrile or a mixture of water and
acetonitrile with a suitable base e.g. K2CO3, NaHCO3 or KOH and the reaction may occur
between +20 °C and +150 °C.



The process may be carried out in a suitable solvent e.g. an aprotic

sol vent suMQMOS134  penzene, tol uene, dioxane, tetrahydrof uPER/SES013950
or NN-di met hyl fornmam de with a suitabl e base such as sodi um
tert-butoxide or lithiumbis(trimethylsilghd)am de in the presence of a

sui tabl e pal |l adi um catal yst such as [err] [err] or [err] where X stands for
a hal ogen S such as chlorine or bromne and L stands for a suitable

| i gand suc ¥ fOrRRRIY ﬂg@ﬁm

trifuryl phggg I ne, tr| p enyl ar si ﬁ’ea g]rsod?e}oﬁerbg?ﬂdenac t one gﬁ'&"ﬁ&’?ﬂ”"d“
wi t hout an thel fortrivdan LVIIE whegeRis la hatogeh saeh bs clidbring, lbpbmineioriedine, cither as a
tri-o-tolyl phosphi ne, trifuryl phosphine, -

2, 2' - bi s( diTperInate onaspmenastiomer,’ - bi napht hal ene (either as a racemate or
as an enantioner) or triphenylarsine and the reaction nay occur at a
tenperature between 10 +20 [err]C and +150 [err]C, resulting in the
conpound of the 2 X. The co Leofi™s{ LIX to I X can al so
proceed via thg at | on eF—od-+>t 0 3 I nost annane or

ani nobor ane usiNQQAY jch as (NN-di et Lout vl tin or
tris(dinmethylam o)borane a suitable solvent el g a a(éﬂ;zic sol vent such
as benzene, 15 t@q uene, dioxan, tetrahydrofygan or N, N-di nmethyl formam de
and thers using siffilar conditions as destribed in the above
description, resu in the conmpound of ornmul a I X. (1x)
Hal ogenati on of td"ethgg’rmound of formula IXT(EMre Rlerr] is hydrogen,
Cerr]-alkyl or 20 [err]-cycloal kyl,

Hal [err] (1'X)

(XI1) to obtain a compound of formula LIX by the reaction with a suitable benzylation agent e.g.

a benzy! halide such as benzyl bromide or benzyl chloride or an activated alcohol e.g.

10 benzylmesylate or benzyltosylate. The reaction may be carried out using a salt or the base

- of compound LVIII in a suitable solvent e.g. N,N-dimethylformamide, acetone or

acetonitrile with a suitable base e.g. NaOH, NaHCO3, K2CO3 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

15 reaction._
(viii) Conversion of the compound of formula LIX to a compound of formula IX, where
Rj is Hydrogen, Cy-Cg alkyl or C3-Cg cycloalkyl, may be carried out by reaction with a
compound of formula XXTI.

)

20

N—Z
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to obtain avwoomesisgl of formula X1 may be perfornmed by aronapica/SESS/01390

el ectrophilic substitution using a suitable hal ogenati on agent such as
Brierr], Cl[err], I[err], I1Cl, or SQerr]Cldggerr]. The reacti on may be
carried out using the salt or the base of the conpound I X in an appropriate
5 sol vent e.g. acetic acid, HCl/ethanol or water with or without a

sui tabl e basqy, rbecamedraa%ﬁ{aeﬁ%fé éﬂmegaansﬁ%he%ﬁeﬁts%ﬁa@nd at

a reaction terrp rature et ween - err]C an roomtenperature

Conpound of bbszene;toluene, dibxaneyteaahydrofura o Nadintsthyiformalnzide ovithcf sdithhle base
compound of the 11 formulalerr] to obtain a corrpound of fornmula XlI

reaction wi t isuch assodium éerrbutepidgiardithium bis@gmethylsilyDamidenthe P’iﬁiﬂc&é’f%ch

benoyl mesyl asbie SRARHE Kapbit ebl 1000 40190 GBgRX stands ol halogen

NN- di met hyl f [
Y S F@E‘ecﬁiﬁr}ne r br 4 10 5tafdSior 3! shfthﬂléh u%h%k'tﬁ h ghééiﬂxm

e.g. NaOH, err]C0[err] or a tria | am ne suc

triethyl am neri@ttolylplsosphina wiferyiphiosphine,itriphenydrsiné o&dﬁe{uﬂﬂ:ﬂ}:ﬁdemnehﬁd with or
[err]C. 15 The presence of a suitable catalyst e.g. pofassium.iodide or
sodi um i od| dévuhwyan arididon af 2 jgand L’ sughas mnhenylwéwm trérg-tolylphosphine,

[err] [r of o) of formula
X1 1o a comfFRPBRRRUIe A2y bl Pl BREBRRRF Tyt bihdph e Wither s o Bbdndor
as an enantiomer) or triphenylarsine and the reaction may occur at a temperature between

10 420 °C and +150 °C, resulting in the compouhd of the formula IX.

The conversion of LIX to IX can also proceed via the tranformation of XXIIX to an
aminostannane or aminoborane using agents such as (V,N-diethylamino)tributyltin or
tris(dimethylamino)borane in a suitable solvent e.g an aprotic solvent such as benzene,

1s toluene, dioxan, tetrahydrofuran or N,N-dimethylformamide and then using similar
conditions as described in the above description, resulting in the compound of the formula

IX.

—

(ix) Halogenation of the compound of formula IX, where R; is hydrogen, C;-C¢-alkyl or
20 C;-Cs-cycloalkyl,

—>
N-(Bn), N-(Bn),
[N [Nj
N N
i |
R, R,

(IX) (X1)



'is hydrogen, (err] alkyl or [err] cycloalkyl and Rlerr] is Clerr] alkyl, -
nmay be carwo®sisizs by a PCT/SE98/01350

26 met al - hal ogen exchange, in a appropriate anhydrous sol vent such
as tetrahydrofuran or di ethyl ether g4sing a suitable alkyl-lithium or
metal e.g. buthyllithium [ithiumor magnesi um t ur ni ngs, followed by
treatnent with appropriate al kyl halide such as nethyl | odi de, et hyl
brom de or propyl iodide and the reaction nay be perfornmed at a reaction
5 tenperature within the range of -78 [err]C to roomtenperature, followed
by cl eavage dbtaih Aompound o Fatinuld NUPfaP be HeefoRAEIBY hfomatié@lectrophilicabl e
catal yst containing pall adi um rhodi um pl atina or nickel, in a

sui t abl e ssiibstittion ugingacwitable halogenation agentsuchrad Bas, Gy, 15 3€1,i00 SO.Cl,. The

61 66t 1 ophi FRCHAR DAY b carried ot BHIAE the §adkprghe faseiey o FpEBRepPG R ip an aRprogriate
el ect r ophi _ _ _
t her eaf{ e i 8. BLkrR el CUHHrlS) BPwatkl Svickhr ‘f@gﬁ‘ aSfitdHY bR L BlIANTY

a reaction terrpe e range o _ O room _
t enper at ur getal acetate shch ds¥odiiaG acotiteafd At & kel omeftperfuisRtwadn 20eCtan@phi | e,

t he above reaction is foll owed by reduction of, the benzyl al cohol and
cl eavage ofoonhiemperatyte. gr oups by hydrogenation over a s suitable catal yst
containing palladium rhodium platina or nickel, in a suitable solvent

acetic acid or ethanol and the reaction may occur between +20

e.g.
[err] C an : '
ised as. of SaPPRuIdESe hé formula XTH iay Mo ficphieh By BELLIcH br e e SRR ot e
t he neidyl formuyIX o ebtainial cobrpoundlof Eovimia XX b§ réhicabh withel suithablebersylation
tetrahydrofuran with an appropriate reductive agent such as |ithium

al umi num h3gsnt ¢ig. ahenzyl halidersach asibenzyhbromyide or benzybehlorde eran ictivatpdaleabiol
reflux, follawed by c] eavage t benzy| r ou nd redquction,of the
benzyl al c%ﬁ&“‘“ﬁxz"'*%ﬂﬂ%g%‘?éﬁﬁ;?%@g‘r ma %%ﬁaPQb‘PB’ egh‘fﬁﬂ?fég dzmethyq & ng
pal | adi um adefuddior BtetbnitileWitlPs sRitaMe basd &g NSOH! ﬁhh@@?iqe@g d#ad: acetic

acid or et hanol and the reaction may occur betweén ¥20~[err]C and +120
[err] C 25rialkylariihe sudlf s triethylantine a0 g esmpdrimreowihinahié ramge of +20eC to 150 °C.
protected with a suitable protecting group = before the lithiation step
such a# a Demprpsenge of p suitable,catalyst ¢, asessiumyiogide gr sedivmiodideamay increase the
speed of the reaction.
al Rg
——
N-(Bn), NH,
[N] [N]

N

| |

R, R,

20 . (XID (X1II)

(x) Conversion of the compound of formula XII to a compound of formula XIII, where R,

is hydrogen, C,-Cs alkyl or C3-Cs cycloalkyl and Ry is C-Cs alkyl, may be carried out bya

This Sheet Has Been Replaced t'HIS SHEET HAS BEEN
AT




person skilled in the art and then renoved by nethods known by a person

skilled in wWeossiI34 resulting in the conpound of fornul aPKI/SEIS/IFN0

27 (xi) Conpound of fornmula X1, where R err] is hydrogen, may

al so be prepared by, 26 [err]

[err] [er]r t he conversion of

the conmpound of formula LI X to a conpound of formula LX, by the

reaction wi t g GAReH Bekrahed, 8 H\étﬁrgbf&%ra\gﬁgﬁu&a%ﬁt $hh & RitahyHbfiran or

protecting group s
[err] diethy1 Rthef GRS & siitibldAkgikithivia oPiletal 8,g2 bethyllithiugn, Sihiumidr €. 9. an

aprotic solvent 'such as .

magnesium turnings, followed by treatment with appropriate alkyl halide such as methyl
iodide, ethyl bromide or propyl iodide and the reaction may be performed at a reaction

s  temperature within the range of -78 °C to room temperature, followed by cleavage of the
benzy! groups by hydrogenation over a suitable catalyst containing palladium, rhodium,
platina or nickel, in a suitable solvent e.g. acetic acid or ethanol and at a reaction
temperature between +20 °C and +120 °C, or treatment with other electrophiles such as
acetaldehyde or methyl chloroformate and a thereafter following suitable work-up. The

10  reaction may be performed at a reaction temperature within the range of -78 °C to room

temperature.

In the case where acetaldehyde is used as electrophile, the above reaction is followed by
reduction of the benzyl alcohol and cleavage of the benzyl groups by hydrogenation over a
15 suitable catalyst containing palladium, rhodium, platina or nickel, in a suitable solvent e.g.

acetic acid or ethanol and the reaction may occur between +20 °C and +120 °C.

In the case where methyl chloroformate is used as electrophile, the above reaction is
followed by reduction of the methyl ester in a suitable solvent such as diethy! ether or

20 tetrahydrofuran with an appropriate reductive agent such as lithium aluminum hydride and
the reaction may occur between +20 °C and reflux, followed by cleavage of the benzyl
groups and reduction of the benzyl alcohol by hydrogenation over a suitable catalyst
containing palladium, rhodium, platina or nickel, in a suitable sblvent e.g. acetic acid or

ethanol and the reaction may occur between 420 °C and +120 °C.

When R, is hydrogen, the piperazine nitrogen is protected with a suitable protecting group
before the lithiation step such as a benzyl group or another protecting group known by a
person skilled in the art and then removed by methods known by a person skilled in the art,
resulting in the compound of formula XIII.

0



benzene, bgéég 34di oxane, tetrahydrofuran or NN-di methylformam de with a
sui tabl e such as sodiumtert-butoxide or lithium /SE98/01390
bis(trinethylsilyl)am de in the presence of a sui tabl e pal | adi um :
catal yst such as PdX[err], L[err]Pd(O o27L[err]PdX[err] where X stands for
a hal ogen such as chlorine or bromne and L stands for a suitable

| i gand such as tri phenyl phosphi ne, tri-o-tol yl phosphi ne,

trifuryl phidpGompound offormula-XHE, where Rjiibkydro éﬂmﬁmﬂﬁpﬁwﬁ h or

wi thout an addition of a ligand L' such as trigphenyl phosphi ne, &
tri-o-tolyl phosphine, 20 trifurylphosphine, 2,2'-bis(diphenylphosphino)-1,

1- bi napht hal ene_£84l bet™~N\@as a racenate or as ga~epantioner) or
tri phenyl arsi ne [} dacti on sey—occuk at 3 gt ur e bet ween
+20 [err] C and s L. resulting in the DO df the formula LX
28 The conyersion oiNABM),t 0 LX can al sOYproleed W
tranformati on of Ll to an am nost annane of, am noborane usSi ng agents
such as (NN-diethyl®m no)tributyltin or di met hyl am no) borane in a
sui tabl e solvent e.g an aprotic solvent such % %nzene, s toluene,
di oxan, tetrahydrofuran or NN-dinethyl formam d-then using simlar
1

conditions as described in the above descriptioy, resulting in the conpound
of the fornula LX. 10 (xii) Hal ogenatign of the conpound of
formul a LX, ¢ Hal

LIX) LX)

the conversion of the compound of formula LIX to a compound of formula LX, by the

reaction with a compound of formula LXT, where R. is a suitable protecting group such as

a benzyl group.
H
)
\
10 R,
(LXT)

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

15 such as sodium tert-butoxide or lithium bis(trimethylsilyl)amide in the presence of a
suitable palladium catalyst such as PdX3, LoPd(0) or LyPdX, where X stands for a halogen
such as 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,

20  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 LX.




[err] [err] 15 to obtain d of
formul a L%QW“be performed by aromatic electrophilic p@g}éﬁ{%‘] tion

usi ng a suitabl e hal ogenati on agent such as Br[err], Cl[err], I[err], 1C,
or SO[err]Cl[err]. The reacti on may2®e carried out using the salt or

t he base of the conmpound LX in an appropriate solvent e.g. acetic
acid, HCl/ethanol or water with or without a suitable base e.g. alkali

netal acetate such as sodium acetate and at a reaction tenperature between

-20 20 [err]C and room tenperature.
29 The conversigq of LIX to LX can also procecph via the tranformation of LiXd\tp pn

(xiii) Conversion of the.c ound, of f ] faormul a
K11 wher BRSSO ARSCRF RS diTk AgeBeaPFs o O ey B uring?
carried o min@ﬂg%h ﬁﬁhﬁg I ous
sol vent suuﬁ.lh as tétra gﬁ%san or |g‘?ﬁ§/ tq’?ﬁé? rgg?ggQQRggﬁgsbﬁé?%

al kyl -14 t htowanerdlcmkemhgdrohuhmsfMN-uhmﬂwlfommﬂeand thregnsiigsimilar ni ngs,
fol |l oned by treatnent wi th_ appropriate al kyl halide such as nethyl

i odi de, et ¢anditionsas descsibpd ipthe above desedptien, Mmgemrtbae@mmmw the-formula
per f or med a reaction tenperature within the range of -78 10 [err]Cto
roomtenp ure, followed by cleavage of the benzyl groups by

hydr ogenati on over a suitable catal yst containing palladium rhodi um
platina or nickel, in a suitable solvent e.g. acetic acid or ethanol
and at a reaction tenperature between +20 [err]C and +120 [err]C, or

treatnent with other el ectrophiles such as acetal dehyde or nethyl
chl or ofior néxiid Halegenation of the compound of formula LX,

Hal

—
N-(Bn), N-(Bn),
” ()
, N
| |
R, R,
LX) (LX)

15 to obtain a compound of formula LXII may be performed by aromatic electrophilic
| substitution using a suitable halogenation agent such as Br;, Cl, I, IC], or SO;Cl,. The
reaction may be carried out using the salt or the base of the compound LX in an
appropriate solvent e.g. acetic acid, HCVethanol or water with or without a suitable base
e.g. alkali metal acetate such as sodium acetate and at a reaction temperature between -20

20 °C and room temperature.



thereafter faollow png, suitable work-up. The reaction nay be perf,
reaction 15 VOMERPure within the range of -78 [err]Cto roon%ﬁi”a

t enper at ur e. In the case where acetal dehyde is used as el ectrophile, "
the above reaction is followed by redu@di on of the benzyl alcohol and
cl eavage of the benzyl groups by hydrogenati on over a sui tabl e

catal yst containing palladium rhodium platina or nickel, in a suitable
solvent e.g. 20 acgydjc acid or ethanol and the reaction may occur between
+20 [err]C and +120 {[err]C In the case p¢here nethyl chloroformate is
used as el ectrophilg e..above reaction is f ghl owed by reduction of

| e sol vent such

h an approprTat

oI
t he reacti o@

byc eavaf&'e( 2 t he benzyl
hydr ogenati on over a sui

the nmethyl ester

30 tetrahyd
i thium al um num K
and reflux, followed
[ he benzyl al cohol k)

< et her or
el agent such as
QL ween +20 [err]C

gr oup nd reduction of
jabl e cat al yst cont ai ni ng
pal | adi um rhodiu piNatina or nickel, in aguitgble solvent e.g. acetic
acid or s ethano[:%nd t he reaction may occdr betjween +20 [err] C and +120

err]C (xi versi on of a conpound\of #ornula X1, where R err]
s hydrogen, to a cd}lrpound of fornul a XI\’;l [err]
I
R. R,
(LX1D) (X1I)

(xiii) Conversion of the compound of formula LXII to a compound of formula XIII, where

_ s R, is hydrogen and Ry is C;-Cs alkyl, may be carried out by a metal-halogen exchange, in a
' 5 appropriate anhydrous solvent such as tetrahydrofuran or diethyl ether using a suitable
alkyl-lithiumn or metal e.g. buthyllithium, lithium or magnesium turnings, followed by
treatment with appropriate alkyl halide such as methy} iodide, ethyl bromide orpropyl

jodide and the reaction may be performed at a reaction temperature within the range of -78
10 °C to room temperature, followed by cleavage of the benzyl groups by hydrogenation over
| a suitabl:catalyst containing palladium, rhodium, platina or nickel, in a suitable solvent
e.g. acetic acid or ethanol and at a reaction temperature between +20 °C and +120 °C, or
treatment with other electrophiles such as acetaldehyde or methyl chloroformate and a
thereafter following suitable work-up. The reaction may be performed at a reaction

15 temperature within the range of -78 °C to room temperature.

In the case where acetaldehyde is used as electrophile, the above reaction is followed by
reduction of the benzyl alcohol and cleavage of the benzyl groups by hydrogenation over a
snitable catalyst containing palladium, rhodium, platina or nickel, in a suitable solvent e.g.

20  acetic acid or ethanol and the reaction may occur between +20 °C and +120 °C.

In the case where methyl chloroformate is used as electrophile, the above reaction is

followed by reduction of the methyl ester in a suitable solvent such as diethyl ether or




where Rl err] is a suitable protecting group, may be carried out by the

pr ot ect i OWQA/OSHM pi perazine ring in a suitabl e sol ventPEI/§E803398y| ene
chloride or chloroformwith a appropriate protecting reagent e.g.
di-tert-butyl dicarbonate with a suitabl3g base e.g. 15 triethylam ne or
Klerr]CO[err] and at a tenperature between -20 [err]C and +60 C.

[err]

(xv) Conveg @r@m&&ﬁhﬁw aeémhﬁem ehe&ucme m&%&h tsv&f&%a

Cerr] alky er cycl oal kyl, a conmpoun or mul a XV,
wher e R[ enhé reastidhymay gecnr bﬁmﬁ]-l-?ﬂP@dndQeﬂﬁB-fé]@owed by clexvdgedf khd bemzyl be
carried out by cleavage of the benzyl groups by hydrogenation over a

sui tabl e greupsyand redistion of the beazylalroh ﬁlgbx hysdroganation gvermsuitableicatalyst in a

t abl I t t d th | h t
U 20,5y Bl 535, 1 s ey L B Bl G
formil g a‘IP{EF.’r.rE R Raklion thal)beE@detwedd £30 9C §+\5f¥i26"c.

[err]- cyclo
N 10 [err]

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

NH
N E N j
(
R, R,
10 (XIIT) XIV)
where R, is a suitable protecting group, may be carried out by the protection of the
piperazine ring in a suitable solvent e.g. methylene chloride or chloroform with a

appropriate protecting reagent e.g. di-tert-butyl dicarbonate with a suitable base e.g.
15 triethylamine or K;COj and at a temperature between -20 °C and +60 °C.

s
N-(Bn), NH,
() ()
N N
| I
R, R,



to obtain a conpound of fornula XVI may be performed by aromatic

el ect r ophi Wor9e9/05134 substitution using a suitable hal ogenati opcgedsrntshgh as
Brierr], [err] [err] ICl, or [err] The 15 reaction may be carried out

usi ng the salt or the base of the conpoungy XV in a appropriate sol vent
e.g. acetic acid, HO/ethanol or water with or without a suitable base e.g.
al kal i netal acetate such as sodium acetate and at a reaction

t t

Conver of on G GORRIsIog B U doppai o formi P, WELBR, 3 Hfdropen, G ch ikl oc Co-
conpound of Cq cyclodlloyl)tel axcoiifiound of formulaXV where R, xshydro%Q en, C;-Cg alkyl or C3-Cs
32 r] wher e Is a suitable

prot ecting @clnqucylmymMQ%cb cavage ofithethenzy@roups byt hydregenation over a ‘
pi perazme r|n swta.ble sal yvent e.g. tl\!;I ene, hil oride gﬂl orof orm
With an Eonsag g palladum, shodme plgtinn o pickeL. .4 Siitabie salke Sike

wih a spit e an mewaae&m 65 - - ge) @qn&?: tenperature
bet ween - a?erf‘?% g’ag%o 8 %Hfgl ||B§]ﬂ%g‘rogena(¥|on 0 ?%e conmpound

of forrrula XVII1l, where Rerr] is (Jerr] al koxy, either as racemate or

as an enantioner 10
(xvi) Halogenation of the compound of formula XV, where R, is hydrogen, C,-Cs-alkyl or

C;3-Cg-cycloalkyl,
Hal
—_—
NH2 NH
N N
N N
| |
R, R,
10
- XV) XVD)

to obtain a compound of formula XVI may be performed by aromatic electrophilic
substitution using a suitable halogenation agent such as Br, Cl,, I, ICI, or SO,Cl,. The

15 reaction may be carried out using the salt or the base of the compound XV in a appropriate
solvent e.g. acetic acid, HCVethanol or water with or without a suitable base e.g. alkali
metal acetate such as sodium acetate and at a reaction temperature between -20 °C and

room temperature.

20 - (xvii) Conversion of a compound of formula XVI, where R, is hydrogen, to a compound of
formula XVII,



NH2 NH2

[err] WO 99/05134 [err] to obtain a conmpound of forPGI/SERMDBWay be
performed by aromatic electrophilic 15 substitution using a suitable

hal ogenati on agent such as Br2, [err] [@er] ICl, or [err] The

reaction may be carried out using the salt or the base of the conpound
XVIT1 in an appropriate solvent e.g. acetic acid, HO/ethanol or water
wth or without a %'t abl e base e.g. Hakali nmetal acetate such as

sodi um acet ate and a reaction tenperatuyre between -20 [err] C and
room t enperature.
33
[err] ( at i on_of yt h
as a racemate or

N-(Bn) 2

¢f the forrmula Xl X, either
‘ 3, conpound of the formula

XX by reaction witth bI'NH, benzy atlon ageNHg. g. benzyl halide

such as benzyl bro de or benzyl chlorlde r activated al cohol e.g.

benzyl nesyl ate or yl ate. The reacti be carried out using 10 the

salt or the base of cqnmpound XI X in a sluitable solvent e.g.

NN- di met hyl f or maig de

R, Rc
XVD XVI)

where R, is a suitable protecting group, may be carried out by the protection of the
piperazine ring in a suitable solvent e.g. methylene chloride or chloroform with an

s  appropriate protecting reagent e.g. di-fert-butyl dicarbonate with a suitable base e.g.
triethylamine or K,COj and at a temperature between -20 °C and +60 °C.

(xviii) Halogenation of the compound of formula XVIII, where Rs is C;-Cs alkoxy, either

as racemate or as an enantiomer

Ry Ry
@CL —
NH, NH
Hal

XV XIX)
to obtain a compound of formula XIX may be performed by aromatic electrophilic

10

s substitution using a suitable halogenation agent such as Br,, Cl,, I, ICI, or SO;Cl,. The
reaction may be carried out using the salt or the base of the compound XVIII in an
appropriate solvent e.g. acetic acid, HCl/ethanol or water with or without a suitable base
e.g. alkali metal acetate such as sodium acetate and at a reaction temperature between -20

°C and room temperature.



acet one or‘g?)cyg;og{y“trl le with a suitable base such as triet hyll@%ﬂ“?@}%m’

NaHC err] [err] at a tenperature within the range of Cto
+150 [err]C. The presence of a suitable catal yst e.g. alkali netal

hal i de such as potassi umiodide or sodi uAdi odi de may increase the

speed of the reaction. 15

[err] 34 (xx)
Conversion of the conpound of formula XX to a conmpound of forrmula XX,

wher e Rlerr] is hydrogen, [err] alkyl or [err] cycloalkyl and [err] is
[err] al koxy, may be carried out by the reaction with a conpound of
formul aXXl'l, where [erngis hydr ogen, [err] al kyl or [err] cycl oal kyl .
H 0 5

[err] The proces

pe~carried out in a suitable solvent e.g. an
aprotic solvent such yzene, tol uene, dioxane, tetrahydrofuran or
labl e base such as sodiumtert-butoxide
t he presence of a 10 suitable

NN- di et hyl f or mam de @:
or lithiumbis(trimethyRstl| am'ue-(Bn),

pal | adi um catal yst suchlas [err] [err] or [err] where X stands for a

hal ogen such as chigyjine or bromne and L stands for a suitable |igand
such as triphenyl phosphi ne, tri-o-tol yl phosphine, trifuryl phosphine,
tri phenyl arsi ne or di benzyli denacetone and with or wi t hout an addition

of a ligand L' such as triphenyl phosphine, tri-o-tolyl phosphine,
trifurykphosphine, 2,2'-bis(di (XXpyl phosphino)-1, 1'- binaphthal en (either
as a racenate or .

(xix) Benzylation of the compound of the formula XIX, either as a racemate or as an

enantiomer, to obtain a compound of the formula XX by reaction with a suitable

benzylation agent e.g. benzyl halide such as benzyl bromide or benzyl chlorideor an

activated alcohol e.g. benzylmesylate or -tosylate. The reaction may be carried out using

10 the salt or the base of compound XIX in a suitable solvent e.g. N,N-dimethylformamide,
acetone or acetonitrile with a suitable base such as triethylamine, NaOH, NaHCO, or
K.CO; at a temperature within the range of +20 °C to +150 °C. The presence of a suitable

catalyst e.g. alkali metal halide such as potassium iodide or sodium iodide may increase the

RS
—
N-(Bn), N-(Bn),
Hal [ N ]
N
- |
R,
XX) (XXI)

speed of the reaction.

15

Ry



15 as an enantioner) or triphenylarsine and the reaction may occur at a
t enper at ur WOROFEMN +20 [err]C and +150 [err]C. RG(PE98/01390
Conversion of the conpound of formula XXI to a conpound of fornula XXIII
[err] 20 34 [err]

35 where Rlerr] is hydrogen, [err] alkyl or [err] cycloal kyl and
[err] is [err] alkoxy may be carried out by hydrogenation usi ng a

catal yst Cobhabavaftididf dgLahodlatt'sBiiiia X3Pt ¥ Bbound of foltn3c], by

suitable s €.°g. ace eac I on errperéture

between +2@, is hydrogé, d@@m@}d 62 29-Cs@¥E bRyl arft Ry is /- Cxilkbrf;aREBSEBedbut

conpound of formula XX | where R err] is hydrogen, to a conpound of
f or mul a XXiby, the reaction with acompound of formula XXI1, where R, is hydrogen, C;-Cs alkyl or
Cs-Cs cycloalkyl.

H
'!'
()
R
1
(XXID
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-butoxide or lithium bis(trimethylsilyl)amide in the presence of a
10 suitable palladium catalyst such as PdX;, L,Pd(0) or L,PdX> where X stands for a halogen
such as chlorine or bromine and L stands for a suitable ligand such as triphenylphosphine,
tri-o-tolylphosphine, trifurylphosphine, triphenylarsine or dibenzylideriacctone and with or
without an addition of a ligand L' such as triphenylphosphine, tri-o-tolylphosphine,
trifurylphosphine, 2,2’-bis(diphenylphosphino)-1,1°- binaphthalen (either as a racemate or
15  as an enantiomer) or triphenylarsine and the reaction may occur at a temperature between
+20 °C and +150 °C.

(xxi) Conversion of the compound of formula XXI to a compound of formula XXIII
Ry

NH,
@
N
)
R1
20 (XX1I)



NH2 [err] 10 where Rl err] is a suitable

protecting YRSy be carried out by the protection of the PCI/SE98/013%0

. piperazine ring in a suitable solvent e.g. nethylene chloride or chloroform
with a 15 appropriate protecting reagent g§§9. di-ert-butyl dicarbonate

with a suitable base e.qg. triethylamne or [err] and at a tenperature

between -20 [err]C and +60 [err]C (xxiii) Deal kylation of the

compound of Ligh ¥, 3 #§frogen, €7-Cs alkyl op,Cs-Cs cycloalkyl and Ry is C1-Ce alkoxy may be
[err] carried out by 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.

(xxii) Conversion of compound of formula XXIII, where R, is hydrogen, to a compound of

formula XXIV,
Ry
—. QI
NH,
() ®
N N
[ I
R, R,
10
XXIII) (XXIV)

where R, is a suitable protecting group, may be carried out by the protection of the
piperazine ring in a suitable solvent e.g. methylene chloride or chloroform with a

15 appropfiate protecting reagent e.g. di-fers-butyl dicarbonate with a suitable base e.g.
triethylamine or K,CO3 and at a temperature between -20 °C and +60 °C.

(xxiii) Dealkylation of the compound of formula XXI,




to obtain a conmpound of formula XXV, where R err] is hydrogen, [err] alkyl
or [err] <yoemsiagal kyl, may be carried out by treating the sameEssothow t h

an aci di c reagent such as aqueous HBr, H, HBr/CH err]COOH, BBrf[err],
AlCl[err], pyridine-HCI or with a basic nggl eophilic reagent such as
[err] or [err] in a suitable solvent. Suitable solvents may be

nmet hyl ene chl oride or chloroformand the reaction may occur between -78
[err]C and +60 [err]C 10 xxi v) Conversion of the conpound of fornula
XXV to a conmpound of fornul a SRV

oH

[err] 15 where Rerr] i
be carried out by

hydr ogenati on using a cat al
nickel in a sui tabl e sol
tenperature between +20 [err]

NH2
Cerr] alkyl or (Jerr] cycloal kyl may
37

i ggégal | adi um pl ati num rhodi um or
‘i‘)@ acid or ethanol at a reaction
+120 [err] C

to obtain a compound of formula XXV, where R; is hydrogen, C;-C alky! or C5-Cs

s  cycloalkyl, may be carried out by treating the compound with an acidic reagent such as
aqueous HBr, HI, HBr/CH;COOH, BBr;, AlCl;, pyridine-HC] or with a basic nucleophilic
reagent such as CH;CJH,S™ or C;H,S" in a suitable solvent. Suitable solvents may be

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

10 (xxiv) Conversion of the compound of formula XXV to a compound of formula XXVI

—

OH

[N]
N
i
R1

(XXVI)

15 where R, is hydrogen, C,-Cs alkyl or C3-Cg cycloalkyl may be carried out by



[err] wo d9y05y3s4 Conversion of the conpound of the fornul aré*.,k 3261%6
of SEHE 0

Rlerr] is (Jerr]-alkyl or [err] cycl oal kyl, to a conpound

formula XXVI1, where R err] is (Jerr]-alkyl_or Cerr] cycl oal kyl, may -
be perforned by a netal - hal ogen exchange, PA a appropri ate anhydrous 10

sol vent such as tetrahydrofuran or diethyl ether using a suitable

al kyl -lithiupor netal e.g. buthyllithium |ithiumor nmagnesium

turni ngs, fobydraeenationusiagaratalysscentaining-patladinm,qilatinum, rhediemt orayickel én such
~as brononet hyl.. met hyl ether and g thereafter foll ow ng suitable work-up.
"The reacti onxﬁw"bﬁgy@ﬁ’@r ﬁ‘?gicéfﬁaf" F@%S{m reacHom, tsmpEratwie batweenn20 *tnand of
[ -78 [err]C t@yagec, roomtenperature.

‘C? err]

. 38 (xxvi) Conveggjon of a corrpoundcg.f'/?a la XXVII, where Rerr] is
i Clerr]-alkyl or [err] cycl oal kyl, to a tonpolind of formula XXVII1I, '
:where Rlerr] is (er s or [err] cycl :

i cl eavage of the be by hydrogenati o sui tabl e catal yst
i cont ai ni ng pal | adi pl ati na_ag, ni ck i tabl e sol vent
(€.9. s acetic acid g I\he reactio en +20
[err]C and +120 [err] | N2l Rﬁwﬁ)z
[Nj [Nj

N N

| |

R, R,

5 xam) (XXVID

(xxv) Conversion of the compound of the formula XII, where R; is C,-Cs-alkyl or C3-Cs-

i cycloalkyl, to a compound of the formula XXVTI, where R, is C;-Cg-alkyl or Cs-Cs-
cycloalkyl, may be perfomied by a metal-halogen exchange, in a appropriate anhydrous

~ 10 solvent such as tetrahydrofuran or diethyl ether using a suitable alkyl-lithiumor metal e.g.

. buthyllithium, lithium or magnesium turnings, followed by treatment with an appropriate

electrophile such as bromomethyl methyl ether and a thereafter following suitable work-up.
The reaction may be performed at a reaction temperature within the range of -78 °C to

room temperature.

0
CHy”

NH,
- [ Nj
N
|
R1

15

(XXVvI)



[err (xxvii) Al kylation of a conmpound of formula XXV, where R err]
is Cerr[WaIORP3G [err] 10 cycloalkylto obtain a conmpound®BSEORPHIP o

XXI X, where Rlerr] is (Jerr]-alkyl or [err] cycl oal kyl may be carried
out in a suitable solvent such as iso-pggpanol or dioxane with a

sui tabl e al kyl ati ng reagent such as chl orodi fl uoronethane in the presence
of a suitable base such as NaOH or KOH at a reaction tenperature

petween +eGvhTdnvérsiitbr S ¥ndgdiuhd bf formula XXVIL, where R, is C1-Cs-alkyl or C+-Ce-
cycloalkyl, to a compound of formula XXVIII, where R, is C,-C¢-alky! or C5-Cs-

cycloalkyl, may be performed by cleavage of the benzyl groups by hydrogenation over a

suitable catalyst containing palladium, rhodium, platina or nickel, in a suitable solvent e.g.

s acetic acid or ethanol and the reaction may occur between +20 °C and +120 °C.

F

PN

o F

N-(Bn),
[ N j

N

i

R,

(XXIX)
(xxvii) Alkylation of a compound of formula XXV, where R, is C,-Ce-alkyl or C5-Ce-
10 cycloalk;'i to obtain a compound of formula XXIX, where R; is C}-Cs-alkyl or C3-Cs-

cycloalkyl may be carried out in a suitable solvent such as iso-propanol or dioxane with a

suitable alkylating reagent such as chlorodifluoromethane in the presence of a suitable base

such as NaOH or KOH at a reaction temperature between +20 °C and +80 °C.



[err] i) Conversion of a conpound of fornula
R err] |s“aer'd%i¥+ kyl or [err] 5 cycloalkyl, to a corrpouﬁcé?s%@ﬁ}?a

XXX, where Rerr] is [err]-alkyl or [err]-cycloalkyl, may be perforned
by cl eavage of the benzyl groups by hydr@$enation over a suitable

catal yst containing palladium rhodium platina or nickel, in a suitable
sol vent e.g. acetic acid or ethanol and the reaction may occur between
+20 [err]C and +120 [err]C F N

N [err] (xxi x) Conversion of a conmpound of
formula XV, where Rerr] is C[eru2 or C3-C6 cykl oal kyl, to a
conpound of formula XXXI, where s NR2CO, R2 is hydrogen and R3 is is

)(err]-aryl, wherein aryl is
8i ni ng one or two heteroatons
nono-

Cerr] alkyl, [err]cycloal kyl or (
phenyl or a heteroaromatic p
selected fromN, 0 and S and wh
40 or di-substituted W tH A1 Rl err]; may be carried out
by acylation with an appropriate activﬂ&hd carboxylic acid such as an
acid chloride in a suitable solvegf such as nethyl ene chl oride or
chloroformwith a suitable base[f.%t]triaJkylanine such as triethylam ne or

by
|
R1
(XXX)

(xxviii) Conversion of a compound of formula XXIX, where R, is C;-C¢-alkyl or C3-Cs-
s cycloalkyl, to a compound of formula XXX, where R, is C;-Cs-alky] or C3-Cg-cycloalkyl,

may be performed by cleavage of the benzyl groups by hydrogenation over a suitable

catalyst containing palladium, rhodium, platina or nickel, in a suitable solvent e.g. acetic

acid or ethanol and the reaction may occur between +20 °C and +120 °C.

20— g0

\ v
R‘I R1

XV) XXXT)

(xxix) Conversion of a compound of formula XV, where R; is C,-Cs alkyl or C5-Cs
cykloalkyl, to 2 compound of formula XXXI, where Y is NR,CO, R, is hydrogen and R3 is
1s  C3-Cg alkyl, C3-Cg cycloalkyl or (CHp)q-aryl, wherein aryl is phenyl or a heteroaromatic

ring containing one or two heteroatoms selected from N, O and S and which may be mono-



using a carboxylic acid (R3COOH) with an activating reagent e.g. N N - S
car bonyl av0e9/0812¢| e, NN - di cycl ohexyl carbodi i mi de or di phe®OTREISBIOA c

chloride with a suitable base such as N-nethyl norpholine in a suitable
sol vent such as NN\- di met hyl f or marggde or tetrahydrofuran and the
reaction may be conducted at a tenperature bet ween +20 [err] C and
+150 [err]C 10 2. In the case where Yis CONR2 and X is N (1)
Nitration of a conmpound of formula XXXI'I, described in Johnson D.W, Mander
L. N. orlirsubstiuted withRaayior Res; mayybe ¢arpigd out by, agylationath AmeRPropTiale an
aggnt 'one ra’cﬁgrgte(? lgzttrglo:r(]yh% acid sucﬁ%snpag %2% c%oricférirr{ual s%it%.%% Isgfvbnt su%:g as methylene 0

[err] Zothmr cﬁﬁr%@nh%ifﬂ a Slikable bﬁ@lé.égg-li IR l?gﬁ%i Qich aP¥rithBRirdeor by

el ectrophiT1C Subs on using a tration reagent such as

nitric acigifya Eﬁrbéiﬁica&iﬂm@@? wih ah actiwititlgirfagenselgi M e sol vent

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

bet weers - Aarhanyldiipidazole, AN -disyrlohexylearbediimide or diphenylphegphini¢ ghipede,with

conmpound of formla 11 may be carr.ied out, der acidic condi tions

usi ng aci cRssuitable base @ﬁﬁf N- %’Fﬁiy?‘ﬂB’FP?m{‘ﬂeﬁ' %ﬂ*‘?ﬁ?ﬁ SQE?BFM”MF\ as H20,
dimethylformamide or tetrahydrofuran and the reaction may be conducted at a temperature
between +20 °C and +150 °C.

10 2. Inthe case where Y is CONR; and X is N
(i) Nitration of a compound of formula XXXTI, described in Johnson D.W.; Mander L.N.

Aust. J. Chem. 1974, 27, 1277-1286, either as racemate or as an enantiomer, to obtain a

compound of formula XXXTII,
15
OCH, OCH;Z
. —_
OR, OR,
o) N& 0
O O
(XXXTI) (XXXIII)

20 where Ry is C;-Cs alkyl, may be carried out by aromatic electrgphilic substitution using a
suitable nitration reagent such as nitric acid or nitric acid and sulphuric acid in a suitable
solvent e.g. acetic acid, acetic anhydride or water at a reaction temperature between -20 °C

and room temperature.

25 (ii) Hydrolysis of a compound of formula XXXTII may be carried out under acidic

conditions using acids such as H,SO4, HCI, HBYr, in a suitable solvent such as H;O,




41 W Svigdeds et hanol , acetic acid or mixtures there cﬁgﬁgg,(??go
and reflux or

reaction nay occur at a t enperature between +20 [err]

under basic conditions using bases such as NaOH or KOH in a suitable
sol vent such as [err] ethanol, methanol &% nixtures thereof and the
reaction may occur at a terrperature bet ween +20 [err] C and refl ux,
resulting in a 5 conmpound of fornula XXXV OCH3

OCH3 ethanol, mefhanel} acetic acidi o‘rin)ixmm/@pedoﬁ and theaeantiop auaydocshir &tar nul a

XXXI'V to a conpound of for XXXWwhere Y. .is CONRl err], nay be
carri ed oulCTIRFIABES q*?&‘f’ ﬁu cfﬂ@ v&@}laoraaf&rm%m@uons using b%*&ﬁﬁéﬁhﬂ of

for mul & O BER ot RO uhabie 61,9 eI G efhof iy WSl ©

base such as rialkyl'amne é€.g anine or ing
reagent Sughy @ rddetion nNy ocearmrwﬁxﬁéﬂamrdaa@&een 00 mAGE D redultiigiadi | mi de
or di phenyl phosphinic chloride with a suitable base such as

N- met hy$ nocqrhpéundeofiformanle XXXV e sol vent e. g. met hyl ene chl ori de,
chl orof orm tol uene, NN-dinethylformam de, di oxane or

tetrahydrofuran followed by the addition of an appropriate am ne or aniline
[err] where [err] is Hor [err] alkyl and Rferr] is [err] alkcyl,
[err] cycl oal kyl [err]-aryl, 20 wher ei Q yl is phenyl or a

het er oaronmat i c rgﬁﬁhanantaining one or two he t ons sel ected from
N, 0 and S and pay be nono- or di-subs d wwth R err] and/or
Rerr]; f eacti on may occur Y [err] C and +120

[err] C. brsi on of —the” cony mula XXXV to a
conpound of fONg ere Yis | ws, JRer [err] alky
and R3 is [err] & cycl oal kyl or , Wherein aryl is

10 (XXXTIV) XXXV)

(iii) Conversion of a compound of formula XXXIV to a compound of formula
XXXV,where Y is CONR;, may be carried out by activation of the acid function of a
compound of formula XXXV as an acid halide such as an acid chloride with a suitable
base such as a trialkylamine e.g. triethylamine or by using an activating reagent such as

15 N,N’-carbonyldiimidazole, N,N-dicyclohexylcarbodiimide or diphenylphosphinic
chloride with a suitable base such as N-methylmorpholine in a suitable solvent e.g.
methylene chloride, chioroform, toluene, N,N-dimethylformamide, dioxane or
tetrahydrofuran followed by the addition of an appropriate amine or aniline HNR;R3,
where R is H or C}-Cg alkyl and Rj is C;-Cg alkyl, C3-Cg cycloalkyl or (CHp),-aryl,

20 wherein 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;

and the reaction may occur between 0 °C and +120 °C.

(iv) Conversion of the compound of formula XXXV to a compound of formula XXXVI,
2s  where Y is CONR;, R; is H or C1-Cg alkyl and R3 is C}-Cg alkyl, C3-Cg cycloalkyl or
(CHp)y-aryl, wherein aryl is phenyl or a heteroaromatic ring containing one or two



42 het er catons selected fromN, 0 and S and which may be no- or

di - subst i WR¥®W4 h ra and/or Rlerr]: may be carried ofiCHIEIBN01390
[err] hydr ogenati on using a catal yst containing palladium platina or
ni ckel in a suitable solvent such asg2et hanol, nethanol or acetic acid
at a reaction tenperature between +20 [err]C and 10 +120 [err]C, or
reduction with sodiumdithionite in a suitable solvent. 3. In the
case wher ehe)t(ve.rlcg.tcucr:xls_I sgpegtex f%o?n N%c;agd S and which may be mkreug-rc]r di-substituted with R4
and/or Rs. may be carried out by
OCH,
R
Yy~
NH,
5
XXXVI)

hydrogenation using a catalyst containing palladium, platina or nickel in a suitable solvent
such as ethanol, methanol or acetic acid at a reaction temperature between +20 °C and

10 +120 °C; or reduction with sodium dithionite in a suitable solvent.

3. In the case where X is CH and Y is NR,CO

B, s
—
N-(Bn), on N-(Bn),
Hal

N

!

R1
s XxXXVID) : (XXXVIIID)

(i) The conversion of the compound of the formula XXXVII, where Ry is C;-Cs alkoxy, to
the compound of the formula XXXVIII, where R, is C;-Cg alkyl or C3-Cg cycloalkyl and
Ry is C;-C;s alkoxy, may be performed by a metal-halogen exchange, in an appropriate



(i) The conversi of the compound of the formula XXXVII, wh * IS
[err] al koﬂP’?’?f’%‘ the conmpound of the fornmula XXXVIII, anﬁls @Elrgois

[err] alkyl or C3-C6 cycloal kyl and [err] is [err] al koxy, may be
performed by a netal - hal ogen exchange, i®3an appropriate

43 anhydr ous sol vent such as tetrahydrofuran or diethyl ether using a
sui tabl e al kyl -11ithiunor nmetal e.g. butyllithium [ithiumor nagnesium

turnings, fahyaas sdlyertisack saeirahyidedfutan or diethyletindirusitigea sititableyalkylilithiucirore,

where al kyl (Rferr]) is [err] alkyl or C3-C6 cycloal kyl such as |

N- et hyl - 4-1petgbe.gdanpllithin or magngsivam fusnings.ifollpwed by treatment withamy be
f d at i.on, t L LR -78 t

P oom t onperapprhmsiate Nalpiperidone, where i thi) 6o 20T BPE: B sviatiglfishias

the fornul ay

I i hﬁ )] SP”
XXXI X by tre'a§ ﬁﬁf‘l‘ Rnit ﬁd%ﬁsfélﬂgxggfgy ?g‘é‘um%g’ggggﬁ'?ﬂg uc da@ ns’%%éé e%.ata
bor ohydrs dereaction tef@eratupé Withirthe Phgd O F78 *Cifroofn teftipetanke/ 1] or HCOOH in an
appropri ate sol vent such as tetrahydrofuran or diethyl ether. The

reaction nmay be perfornmed at a reaction 15 tenperature between 0 C and
refl ux. R .
9

N-(Bn),

-2

(XXXIX)
10
(ii) The compound of the formula XXXVIII may be reduced to the compound of the
formula XXXIX by treatmnent with a suitable reducing agent such as sodium borohydride
and a protonating agent such as CCOOH, CF,SO;H or HCOOH in an appropriate solvent
such as tetrahydrofuran or diethyl ether. The reaction may be performed at a reaction
15 temperature between 0 °C and reflux.




45[ [err] N

[err] WG@9/S134 ) Conversion of the conpound of fornula XSSI/SEIRP1390
fonpound of formula XL may be perforned by hydrogenation using a
catal yst such as palladium platinum rhagdi um or nickel in a suitable

/sol vent such as acetic acid or ethanol and at a reaction tenperature

. between +20 [err]C and +120 [err]C. 10 4. In the case where Y is [err]
and R[err] is in the 6-position (1) Benzy-Tation of the compound of
the fornmula XLI, either as a raceffdte or as an enant i omer,

CH3 15 ( XLI) to obtain a
conpound of fornmula XLII nay be ¥td Oyt by reaction with a suitable
benzyl ati on agent e.g. a benzyl ) ah as benzyl brom de or benzyl
chl oride or an activated a e_g-whenzyl mesyl ate or

benzyl tosyl ate. The reaction may e carrie

s  (iii) Conversion of the compound of formula XXXIX to a2 compound of formula XI. may
be performed by hydrogenation using a catalyst such aspalladium, platinum, rhodium or
nickel in a suitable solvent such as acetic acid or ethanol and at a reaction temperature

between +20 °C and +120 °C.

10 4. Inthe case where Y is NR;CO and Ry is in the 6-position
(i) BenzyTation of the compound of the formula XLlI, either as a racemate or as an

enantiomer,

15 (XLI)

to obtain a compound of formula XILII 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

using a salt or the base of compound XLI in a suitable solvent e.g. N,N-
20  dimethylformamide, acetone or acetonitrile with a suitable base e.g. NaOH, NaHCO,,



using a t he base of conpound XLI in a suitable solv , N~ 20
raelsgbry fChafiatbysst oy

di net hyl acetone or acetonitrile wth a suitable

[err] 45 [err] or a
trial kyl ami ne such as triethylanine at a4¥%enperature within the range of
+20 [err]C to +150 [err]C. The presence of a suitable catalyst e.g.
pot assi um i odi de or sodi um i odi de, may i ncrease the speed of the

reaction. g, 6ok uPRFaRANR s &Eetﬁﬁﬁmﬁwm%t E&P%[an.{rQ %gllilgg{élg%lﬁr‘ge of +20

[err] a conpound

of formul aeQdd +150™0, TR presehéest Dstfitable catyst ief% pbiaSsitf TH&Ide Or ¥bdibmE6dias)

aci di c reagent such as aqueous HBr, HI, [err] Terr] [err] pyridine-HC or
Wi t h a basmay incréase tive speed ofthgesactionich as [err] or [err] in a suitable

sol vent Sui t abl e sol vents nay be nethyl ene chloride or chloroform and
the reaction may occur between -78 [err]C and +60 [err]C.

Lerr] 5  (ii) Demethylation of the compound of formula XLII

.

T
N-(Bn),

(XLH) |
to obtain a compound of formula XLITI may be carried out by treating the compound with
1o an acidic reagent such as aqueous HBr, HI, HBr/CH3COOH, BBr3, AlCl3, pyridine-HCl or
with a basic nucleophilic reagent such as CH3CgH4S™ or CoHsS  in a suitable solvent.
Suitable solvents may be methylene chloride or chloroform and the reaction may occur
between -78 °C and +60 °C.

HO TiO
., — T
. N-(Bn), N-(Bn),
(XLID (XLIV)
(iii) Conversion of the compound of formula XLIII to a compound of formula XLIV 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
20  2,4,6-collidine, triethylamine or pyridine at a reaction temperature within the range of -78

°C to room temperature.




(ii11) Conversion of the compound of fornmula XLIIl to a conpound of fornula
XLIV may WO9BM3 o ried out with a conpound such as PCT/SE98/01390
trifluoromethanesul fonic anhydride in a suitable solvent such as .

met hyl ene chloride or carbon tetrachlorig® in the presence of a base such
as 20 2,4,6-collidine, triethylamne or pyridine at a reaction tenperature

within the range of -78 [err]C to room tenperature.

46 [err] (iv) Conversion of gghe conpound of fornula XLIV to a
conpound o{réor mul a XLV where [err] i]p a [err] alkyl group may be
carried oulf abke solvent s W sul phoxi de or

N, N- di net hyl f or haSUL.L.ab.L.ebses I al kyl am ne e.g.
triethyl anine iR (pe\presgnce of a suitable & h as Pd(QAc)2 and a
sui tabl e | i gand suth adN-(Bn)phenyl phosphi ne) N-(Bn),

1,1' - bi s(di phenyl phosphi no)ferrocene or 1, 3-

bi s(di phenyl phosph{XIDI¥y opane and a sui tabl e al cohg@ryych as net hanol,

et hanol or propanol under a carbon nonoxi de at nosphere at a reaction
t enper at ur@feenession of the compoursl of farmula XLV td axompound of formjla XV where

gn(y:_lag?g ok | °6.-&f aﬁcy?gl%%gpng)alfy%% c%IanOorurtnijxl) g smta\éle é“*i?én? s&cﬁ'{ a{s] 's aferr]
5 dunethylsulphoxlde or N N-dimethylformamide with a suitable base such as a trialkylamine
e.g. triethylamine in the presence of a suitable catalyst such as Pd(OAc), and a suitable
ligand such as triphenylphosphine, 1,1’-bis(diphenylphosphino)ferrocene or 1,3-
bis(diphenylphosphino)propane and a suitable alcohol such as methanol, ethanol or
propano} under a carbon monoxide atmosphere at a reaction temperature between 40 °C

10 and 120 °C.

N-(Bn),
= Hal

15
(v) Halogenation of the compound of formula XLV, where Ry is a C;-Cg alkyl group, to
obtain a compound of formula XLVI may be carried out with a suitable halogenation
reagent such as 1,3-dibromo-5,5-dimethylhydantoin. The reaction may be carried out using
the salt or the base of the compound XLV in a appropriate solvent e.g. CF;SO;H or H,SO;4

20 and at a reaction tempefature between 30 °C and 150 °C.




obtain a conmpound of forrmula XLVI nmay be carried out wwth a suitable

hal ogenat i orw0 99/08dgent such as 1, 3-i brono-5, 5-di met hyl hy dantRET/SESNE390
reaction may be carried out using the salt or the base of the conpound
XLV in a appropriate solvent e.g. [err] or rr] 20 and at a reaction
tenperature between 30 [err] C and 150 [err]

47 (vi) Conversion of the conpound of fornula XLVI
to a compound of forrmula XLVII, where R err] is [err] alkyl or [err]
cycl oal kyl may be carried out by tige reaction with a s conpound of fornula
XXI'l, where Rerr] is [err] R oal kyl .

[err] 10 The procegs Ouay Dy ut in a suitable sol vent
e.g. an aprotic solvent such as ql uene, di oxane,

t et rahydr of uran or NN-di met hyl f or mam d ﬁb{se)base

E:J

)
R1

(XLVID)
(vi) Conversion of the compound of formula XLVI to a compound of formula XLVII,
where R; is C;-Cs alkyl or C3-Cg cycloalkyl may be carried out by the reaction with a
s compound of formula XXITI, where R, is C;-C alkyl or C3-Cs cycloalkyl.

E]

N
|

(XXIN)

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-dimethyiformamide 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;, L,Pd(0) or L,PdX, where X stands for a halogen
such as chlorine or bromine and L stands for a suitable ligand such as triphenylphosphine,

1s  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’- binaphthalen (either as a racemate or
as an enantiomer) or triphenylarsine and the reaction may occur at a temperature between

+20 °C and +150 °C.



such as sodiumtert-butoxide or lithiumbis(trinethylsilyl)amde in the "
presence of a sui tabl e pal |l adi um catal yst such as [err [efr]
where X s™OBOSIY 3 hal ogen such as chlorine or brom kg}%ﬁﬁgﬁ ands
for a suitable ligand such as triphenyl phosphine, 15 tri-o-tolyl phosphine,
trifuryl phosphine, triphenylarsine or di @8nzyli denacetone and with or
w thout an addition of a ligand L' such as tri phenyl phosphi ne,
tri-o-tolyl phosphi ne, ~trifuryl phosphi ne,
2, 2" -bi s(di phenyl phosphino)-1,1, '- 'binaphthalen (either as a racemate or
as an enantioner) or triphggylar | nd the reaction may occur at a

+ 8

t enper at ure bet ween @@ 50 [err]C
(XL Vi) (vii)

48
NH2

Conversion of conpound of forrmulajXLVII to Q"ﬁnnpound of formula XLVIII may
S5 be carried out by the reductigq of the alkyl ester in a suitable sol vent
such as diethyl ether or t raE:Erofuran wi th an appropriate reductive
agent such as Iithiun1a|uninuangdri e and the reaction may occur
between +20 [err] C and refl ux, I d by cl eavage of the benzyl

groups and reduction of the benz al cohol by hydrogenation over a suitable
cat al yst cont ai ni ng pal l adi u rhodium platina or nickel, in a
suitabl e solvent e.g. acetic acid dr 10 ethanol and the reaction may occur
between +20 [err]C and +120 [err]C Canpound of formula XLVIIIT may al so

be prepared by, (viii) Corrpour‘raﬂb Mormul a XLvi 1| may al so be

prepared b y(vﬁf 88&{%&8& oPEorhpSund B Formula XXV Ro @fcohfpRurd® BP fufll XL VIE may
formula XVIMTY “éither as a Tacemate or as an enantioner, is
s be carried out by the reduction of the alkyl ester in a suitable solvent such as diethyl ether

or tetrahydrofuran with an appropriate reductive agent such as lithium aluminum hydride
and the reaction may occur between +20 °C and reflux, followed by cleavage of the benzyl
groups and reduction of the benzyl alcohol by hydrogenation over a suitable catalyst
containing palladium, rhodium, platina or nickel, in a suitable solvent e.g. acetic acid or

1o  ethanol and the reaction may occur between +20 °C and +120 °C.
Compound of formula XLVIII may also be prepared by,
(viii) Compound of formula XLVIII may also be prepared by protection of the amino
group of the compound of the formula XVIII, either as a racemate or as an enantiomer,

15

o . o %"
@:j‘\N j\
H, hﬂ CF,
| H
(XVIID (XLIX)

to obtain a compound of formula XLIX by the reaction with a suitable acylating agent e.g.
trifluoroacetyl chloride or trifluoroacetic anhydride. The reaction may be carried out using

20  asalt or the base of compound XVIII in a suitable solvent e.g. methylene chloride or



W099I 5134 m?lﬁl
[err] to tain a conpound of forrmula XLIX by the reactlon’s 30

sui tabl e acyl atl ng agent e.g. trifluoroacetyl chloride or
trifluoroacetic anhydride. The reaction m#® be carried out using 20 a salt
or the base of conmpound XVIII in a suitable sol vent e.g. nethylene chloride
or chloroformw th a

sui tabl e ba sSHEOb el o NSCRE l%hﬁﬂg ch
as tri %ﬁ%a%%% a tenpgeae'][ re w tﬁhigrilttéh gr%?h%&‘ to + 0%%
(i x) N trat iygethpfamin &ameyx?draa{remmdhar&lgasf-mwtuswc [err]
obtain a compound of for a L my be carried out by treating the corrpound
with a 10 suitable nitrating agent such as nitric acid in a suitable
sol vent such as_acetic_acid and the ction may occur between 0 [err]C
and +30 [ er (ixyNitration of a compound of formulaXﬁ%

5

O/CHa

o

X

N CF,
NO,

@®)

to obtain a compound of formula L may be carried out by treating the compound with a
10 suitable nitrating agent such as nitric acid in a suitable solvent such as acetic acid and the
reaction may occur between 0 °C and +30 °C.

o-CHs

NO, H
LD
15 (x) Halogenation of the compound of formula L to obtain a compound of formula LI may
be carried out with a suitable halogenation reagent such as N-bromosuccinimide or 1,3-
dibromo-5,5-dimethylhydantoin. The reaction may be carried out in a appropriate solvent
such as chloroform or methylene chloride with or without a suitable acid e.g. CF;SO3H or

H,S0, and at a reaction temperature between 0 °C and +80 °C.



[err] NS0 99m313kal ogenati on of the conmpound of formula L trCIsEssnise
conpound of forrmula LI may be carri ed out with a suitable hal ogenation
reagent such as N-bronosuccini m de or 6

di br ono- 5, 5- di net hyl hydant oi n. The reacls on may be carried out in a

appropri ate sol vent such as chloroformor nethylene chloride with or
w thout a suitable acid e.g. [err], ,or [err] and at a reaction
tenperature between 0 [err]C a&? [err]C. 20

50 [err] (XI) Oonversmn of a compound of formula LI to a

I ed out by a) hydrolysis of

| under acidic conditions using

acids such as [err] HC or Hg tabl e solvent e.g. [err] ethanol,

nmet hanol or m xtures th ‘qumﬁpctlon may occur between +20 C
and +100 [err] C or under basic condltlons usi ng bases such as NaCOH or
KOH in a suitable solvent e.qg. r] ethanol, nmet hanol or m xtures
thereof and the reaction may occur between +20 [err]C and +100 [err]C

conpound of forrmula LIl rBk
the am de in the conpound of

(xi) Conversion of a compound of formula LI to a compound of formula LII may be

s carried out by

a) hydrolysis of the amide in the compound of formula LY under acidic conditions using

acids such as HySO4, HC or HBr in a suitable solvent e.g. H20, ethanol, methanol or

mixtures thereof and the reaction may occur between +20 °C and +100 °C or under basic
10 conditions using bases such as NaOH or KOH in a suitable solvent e.g. H>O, ethanol,

methanol or mixtures thereof and the reaction may occur between +20 °C and +100 °C.

Hydrolysis is followed by

15  b) benzylation of the primary amine by reaction with a suitable benzylation agente.g. a
benzy! halide such as benzyl bromide or benzyl chloride or an activated alcohol e.g.
benzylmesylate or benzyltosylate. The reaction may be carried outin a suitable solvent e.g.
N,N-dimethylformamide, acetone or acetonitrile with a suitable base e.g. NaOH, NaHCO;,
K>CO3 or a trialkylamine such as triethylamine at a temperature within the range of 420

20 °Cto +150 °C, resulting in the compound of formula LII. The presence of a suitable

catalyst e.g. potassium iodide or sodium iodide, may increase the speed of the reaction.

(xii) Reduction of a compound of formula LII to obtain a compound of formula LIII may
be carried out in a suitable solvent such as mixtures of methanol/water or ethanol/water in

25 the presence of a suitable reducing agent e.g. sodium hydrosulfite at a reaction temperature
between +20 °C to +100 °C



Hydr ol ysiwoiss/osta4l owed by 15 b) benzyl ati on of the pri mar pCESES01830
reaction with a suitable benzyl ation agent e. a benzyl halide such
as benzyl brom de or benzyl chloride oreilg actl vat ed al cohol e.g.

benzyl nesyl ate or benzyltosylate. The r tion may be carried out in a

sui tabl e sol vent e.g. N, N- di met hyl f ormam de, acetone or acetonitrile
with a suitable base e.g. NaOH, [err] [err] or a trial kylam ne such as
triethylam ne at a tenperature within the range of +20 20 [err]C to +150
[err]C, resulting in the corrpouin‘laforrruIa LIT. The presence of a

sui tabl e catal yst e.g. pot55| um i odi de or sodiumiodide, may increase

the speed of the reactiongy Reduction of a conpound of formla
(2T
). Yor

LIl to obtain a conmpound of | may be carried out in a
sui tabl e sol vent such as m xt gt hanol / wat er or ethanol/water in 25
t he presence of a suitable re m sodi um hydrosulfite at a

reaction tenperature bet wegn +20 [err o +100 [err]C
51 [err] s (xiii)NHgnversion of conpound of fornula LIIl to a
conpound of formula LIV

(L)

s  (xiii) Conversion of compound of formula LIII to a compound of formula LIV

o-CHs

Br

N
(LIV)

10 may be carried out by the reaction with a compound of formula XI

X

N-R,

9.4)]
| where X stands for a leaving group, e.g. a halogen such as chlorine or bromine or an
1s  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
ethanol, buthanol, N,N-dimethylformamide, acetonitrile or 2 mixture of water and



[err] 1 carried out by the reaction with a conpound of fornula Xl
[err] 0"\?\llﬁg}"gpé"stands for a | eaving group, e.g. a hal oger® Y 1390
chlorine or bromine or an 15 al kane- or arenesul fonyl oxy group such as

p-tol uenesul fonyl oxy group and R err] is53err] al kyl or C3-C6
cycl oal kyl . The process may be carried out in a suitable solvent such as
et hanol , but hanol, N, N-di nethyl fornmam de, acetonitrile or a m xture of

d by . . 52
acet oni t r (PSR vt syitable base o.£. KO3 NaFCOx 01 KOF} anghshe Loagtio B4y 956 on
My OCCUI petween £ ey 80 dcerr] C and +150 [err]C.
O,CH3
Rgn

N-(Bn),

(xiv) Conversion of the compound of formula LIV to a compound of formula LV, where
R, is C;-Cs alkyl or C5-Cs cycloalkyl and R is C;-Cs alkyl, may be carried out by a metal-
halogen exchange, in a appropriate anhydrous solvent such as tetrahydrofuran or diethyl
10 ether using a suitable alkyl-lithium or metal e.g. buthyllithium, lithium or magnesium
turnings, followed by treatment with appropriate alkyl halide such as methyl iodide, ethyl
bromide or propyl iodide and the reaction may be performed at a reaction temperature
within the range of -78 °C to room temperature or treatment with other electrophiles such
as acetaldehyde or methyl chloroformate and a thereafter following suitable work-up. The
15  reaction may be performed at a reaction temperature within the range of -78 °C to room

temperature.

In the case where acetaldehyde is used aselectrophile, the above reaction is followed by
reduction of the benzyl alcohol by hydrogenation over a suitable catalyst containing
20  palladium, rhodium, platina or nickel, in a suitable solvent e.g. acetic acid or ethanol and

the reaction may occur between +20 °C and +120 °C.



[err] wapPwesi®onver si on of the conmpound of fornmula LIV t BCE/SES$PSHNd

of fornmula LV, where Rlerr] is [err] al kyI or [err] cycloal kyl and RO
is [err] alkyl, may be carried out by a ? hal ogen exchange, in a
appropriate anhydrous sol vent such as tetrahydrofuran or diethyl 10 ether
using a suitable al kyI-Ilthl umor netal e.g. buthyllithium lithi umor
magnesi um turni ngs foll treat ne ate_al hal i de
such as net hip the Gasee! °'8ﬂ?§tf ?V\ﬁ°m?m ﬁé‘sﬁéla'?)w&bq}?ﬁﬁ@d&g@b%ﬁrﬁaﬁé $8act i on
may be per f o ' ! 104l shéiPad dip@5) Bher S C
to room terrpeogﬁgztf?e regtor?}g)r?t ﬁ’g{c?tkl rgarmlg (l:et,\%%b%l I'es sucEg19

acet al dehydete&ﬁhi@bﬂh‘in withahap %mpﬁite rédudtite afent sadk wmhidmmnﬁmmhydﬂdm and

wor k-up. The 15 "reaction nm erformed at a reaction tenperature w thin

the range of thez@adtionmpay qcsur n +20 G andbreflux, followed by requetionof theshengler e

et ond of alpﬂhé@aﬂa@? EREuTen) Sl AR contags paladif: odti piata or
contal ni g et £dl dyglacea@war%aaa%a'me telcfior? Hial BLi RhoEA!

e.g. acetic acl or et ano reacti on nmay, occur

[err] C and +]13@°Ceahd<$20 °C. _ _
In the case where nethyl chloroformate is used as el ectrophile, the above

b o

reaction is foll owed by reduction of the methyl ester in a suitable

sol vent such as diethyl ethe@Hor tetrahydrofuran with an appropriate
reducti ve agent such a?hllth un1a|un1nun1hydr|de and the reacti on may
occur between +20 [er] S foll owed by reduction of the benzyl 5

al cohol by hydrogenation o abl e catal yst containing palladium

rhodi um platina or ni oke bl e solvent e.g. acetic acid or
et hanol and the reaction may occur be 2 +20 [err] C and +120 [err]C
: [Nj
)
R,
10 LVl

(xv) Demethylation of the compound of the formula LV to obtain 2 compound of formula
LVI may be performed by treating the compound with an acidic reagent such as aqueous

HBr, HI, HBr/acetic acid, BBr3, AlCl3, pyridine-HCI or with a basic nucleophilic reagent
such as CoHsS™ or CH3CgH4S  in a suitable solvent. Suitable solvents may be acetic acid,

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

oTt
Ry

N~(Bn),
(N]
N

@viD



[err] wo ¥9odps4et hyl ation of the conpound of the fornul ar%shgw&g;@! n a

conpound of tormul a LVI maybe perfornmed by treating the conpound wth
an aci di c reagent such as aqueous HBr, HI, HBr/acetic acid, [err] [err]
pyridine-HCl or with a basic nucl eophili &4reagent such as [err] or
[err] in a suitable solvent. Suitable solvents may be acetic acid, is

nmet hyl ene chl oride or chloroformand the reaction may occur between -78
[err]C and +60 [err]C _ [err]

54

(xvi) Conversion of the compound of formula LVI to a compound of formula LVII may be
carried out by treatment with a compound such as trifluoromethanesulfonic anhydride in a
suitable solvent such as methylene chloride or carbon tetrachloride in the presence of a

s  base such as 2,4,6-collidine, triethylamine or pyridiné at a reaction temperature within the

range of -78 °C to room temperature.

R9
[N]
N
-
R1
(XL VIII)

10
(xvii) Conversion of the compound of formula LVII to a compound of formula XL VIII

may be performed by

a) treatment of compound of formula LVII with a suitable palladium catalyst such as

palladium(I¥)acetate and a suitable ligand such as triphenylphosphine in the presence of a
15 suitable acid e.g. formic acid in a suitable solvent such as N,N-dimethylformamide at a

reaction temperature between +20 °C and +120 °C, followed by .

b) reaction 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, resulting in the compound

of formula XLVIIL



‘(xvi) Conversion of the conpound of formula LVI to a conpound of formjl a','
LVII may DWO99/05134carried out by treatnent with a conpound RCIUSESS/01390

trifluoronethanesul fonic anhydride in a sui t abl e sol vent *such as
met hyl ene chl oride or carbon tetrachlori in the presence of a s base
such as 2,4,6-collidine, triethylam ne or pyridine at a reaction
tenperature within the range of -78 [err]C to room tenperature.

[err] 10 Vi ey Conr5|9 ofpt he conpound of fornmula LVII to a
conmpound ofAEEIGAHOA S IERATE Pt A OBHSE3er f or med by a) treatment of
conmpound of ' : ' lags t ?r%%

pal I adi un( Il %Eﬁam& gﬁshe\gl‘;ség?? gﬁj%b{%?g%%n éuAgﬁ)’aLB;b ’tC?ifE#g% ospoﬁﬁ)rgéh c| n

t he pr esenaompound dbgemenil fodniuda hdbyd e. g. fornmic acid in a suitable solvent
such as N, N-di net hyl formam de at a reaction tenperature between +20
[err]C and +120 [err]C, followed by b) reaction in a suitable solvent
such as net ol in the presence of ammoni um fornate and Pd/C at a

reacti off tﬂrature between +20 [err]C and reflux, resulting in the

conpound  acylafibnfiftthe'¢ade Wate Ry is G (s alkyl or 3<Cs cycloalkyl, Y is NR.CO, R, is
hydrogen and X, R; and Ry are as defined in general formula I above with the exception of
when Rj is a substituent that is susceptible to certain acylating agents, of a compound of

formula A,

10
—_—
| NH,

R
Y’R“
x )
I I
R, R1
A) @

15 with an activated carboxylic acid R3-COL where L is a leaving group or by using a
carboxylic acid R3-COOH with an activating reagent.

Thus, the acylation according to the process A(i) may be carried out with an appropriate
activated carboxylic acid, R;COL where Rj is as defined above and L is a leaving group,
20 such as 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 an carboxylic acid, RsCOOH wherein
R3 is as defined above with an activating reagent e.g. N,N’-carbonyldiimidazole, N,N'-




55 wtbbjeethky of Preparation of End Products Anot hgdr. g,_i?oof t he
invention is a process A(i), A(ii), Bor Cfor the preparatlon of t
conmpound of general fornula | by 5 A(|% acylation, in the case
where R err] is [err] alkyl or [err] cycp al kyl, Yis [err] R2 is

hydrogen and X, R3 and R are as defined in general formula |I above with
the exception of when [err] is a substituent that is susceptible to
certai n acdicyslpbexylepehadiimide oedlew&mmapmxc chioridegwithy aauwablqbasc such as N-

NH2

[err]  15mefpyimompoling m“é*ablearpb'sygﬁqcb aaéwdreﬁhrlfmwde oF &“&h%‘&(}f%

group or b, P%%{H W
reagent. éﬁcﬂﬁé?%ﬁﬁon e acylatron according to t e process 1?8) may be

carried out with an appropriate activated carboxylic acid, [err] where
[err] is as defined above and L is a | eaving group,
5 Afi)

acylation, in the case where R, is hydrogen, Y is NR,CO, R; is hydrogen, R isa
protecting group and X, R3 and Ry are as defined in general formula I above with the

exception of when Ry is a substituent that is susceptible to certain acylating agents, of a

compound of formula B
10
Rc R1
®) @

with an activated carboxylic acid R3-COL where L is a Jeaving group or by using a
1s  carboxylic acid R;-COOH with an activating reagent, followed by the removal of the
protecting group R;

Thus, the acylation according to the process A(if) may be carried out with an appropriate
activated carboxylic acid, RaCOL where R3 is as defined above and L is a leaving group,
20  such as 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 an carboxylic acid, R;COOH wherein
R3 is as defined above with an activating reagent e.g. N,N’-carbonylidiimidazole, N,N’-



20 such as halogen e.g. chlorine, in a suitable solvent such as nethyl ene
chl ori de oWw099/0513¢hl oroformwith a suitable base e.g. trial kgtSESSM360ICh
as triethylam ne at a tenperature between -20 [err] C and refl ux
tenperature or by using an carboxylic aci [err] wherein R3 is as
defined above with an activating reagent €°'g. N, N - carbonyldiinidazole
N, N -

SLEZCLSQEX%C”PW””‘?@M o Eﬂm%ﬂhﬁwp&ngéﬁméﬁ{iéré@amﬂlg b ek
conduct ed’ arBeny Bl pdle i ﬁﬁ%ﬁﬁ%ﬁeﬁﬁ%ﬁ%ﬁe”%%ﬁﬁm

acyl ati on, iand tiecreaction minebecdndutted iaba teniepattre beYwesn +20 1¢ afid +150 PQ dollewsy
R iIs a protecting group and X, [err] and [err] are as defined in

general for r’om pvaalmme Protenting group R. bmydmlymm suitable s[o&wn} such as methylene
substi t uent ible to (o} I N ent of a
conpound?® of I°5 CEH’E%BBI‘ a suitable ac. ?eﬁ“rcﬁ ad tnaﬁuorgﬁcpﬁ A pitcmpegiure

carboxylic +qr2@] sVl £68-o¢ts a | eaving group or by u3| ng a 15
carboxylic ac err] wth an actlvatl ng reagent, followed by the renoval
of the protecting group [err]

B
reacting, in the case where Y is CONRy, Ry, R; and Ry is as defined in general formula I
10  above with the exception of when Ry is a substituent that is susceptible to certain alkylating

reagents XI, a compound of formula C

R, f 1 R,
(X1
—

E]

15 (©) @
with a compound of formula XI wherein X is a leaving group.
Thus, the reaction according to the process B may be catried out with a compound of

20 formula XT wherein R; is as defined in general formula I and X is a leaving group, e.g. a

halogen such as chlorine or bromine or an alkane- or arenesulfonyloxy group such as



Thus, the acylation according to the process A(ii) may be carried out with
an appropii@hsmesis4 activated carboxylic acid, R3COL where E?Tkﬁwﬂﬁwﬂffined
above and L is a leaving group, 20 such as halogen e.g. chlorine, 1h a
sui tabl e sol vent such as net hyl ene chloride or chloroformwi th a
suitabl e base e.g. trialkylam ne such as 68iethylanine at a tenperature
between -20 [err]C and reflux tenperature or by using an carboxylic acid,

[err] wherein R3 is as defined above with an activating reagent e.g.
N, N - car bonglghkné-sutfstiytoxy\grdhp. The process may be carried out in a suitable solvent such as
57 di cycl ohexyl car bodi i m de or di phenyl phosphinic chloride with a

sui t abl e basthaselchutasol\WN, N-dimethylformamide aeetonisrileror 2 mixture pf watespddnt such
N, N- di net hyl f, ], d tetrah f h ' .
ontuo ad aReSomBE S o st 5 SRS Bt i KeCOnPRICEN G KOR il PR
renoval of W&E&t%hﬁgﬂg%&ﬂﬁdqaby hydrol ysis in a suitable sol vent
y S C

such as net ene oride or chloroformw th a suitable acid such as
trifluorgacetic acid at a tenperature bet ween +20 [err]C and + 60
[err] C reacting, in the case where Y is CONR2, R2, R3 and R9 is
as defined in general fornmula I 10 above with the exception of when [err]
Is a substitpent that is susceptible to certain al kylating reagents
XlI, a conpoend of fornula C

reacting, in the case where Y is NR,CO, Ry is halogen and R;, R; and R; is as defined in
- general formula I above a compound of formula D

10

R9
Y’R3 @Y’%
C ®
N : N
i |
iy R,
®) @

15 with a suitable halogenation agent such as Br, Cl, I, ICl, or SO.Cl,.

Thus, the reaction according to the process C may be carried out by aromatic electrophilic
substitution using a suitable halogenation agent such as Brs, Cl, I, ICl, or SO,Cls. The
reaction may be carried out using the salt or the base of the compound D in an appropriate
20 solvent e.g. acetic acid, HCl/ethanol or water with or without a suitable base e.g. alkali
metal acetate such as sodium acetate and at a reaction temperature between -20 °C and

room temperature.



[err] wOoWos13a conpound of formula XI wherein X is a | eaptTySES0A85D
Thus, the reaction according to the process B may be carried out with a
conmpound of 20 fornmula XI wherein Rerr]eds as defined in general formula
| and X is a |leaving group, e.g. a I‘Paq ogen such as chlorine or brom ne
or an al kane- or arenesul fonyl oxy group such as

58 Q-tolugge sulfonyloxy group. The process nmay be carried out in a
suitable s et hanol , butanol, N, N-di et hyl f or mam de,

acetonitril [ with or without a
sui tabl e béd?gaéer%bjg[cgzrﬂrd‘]rh@[‘errl ‘k%}lﬂgmg’d etg(g:tf%#\dlg may occur
between +20 [err] C and +150 [err]C 5 reacting, in the case
where Y is [err] RO ig halogen and [err] R2 and R3 is as defined in

general formula | abo conpound of forrmula D 10
I

Z
[x]
N
}
R,
5 wherein
X=N or CH;
Z=NH; or COOH;

R}y is H, C;-Cg alkyl or C3-Cg cycloalkyl .
Rg is C1-Cg alkyl, C3-Cg cycloalky), OCF3, OCHF3, OCHF, halogen, CN, CF3 OH,
10 Cj)-Cgalkoxy, C;-Cg alkoxy-C;-Cg alkyl, NRgR7, SO3CH3, SO3CF3, SOoNRgR7, an
unsubstituted or substituted heterocyclic or heteroaromatic ring containing one or two
heteroat;ms selected from N and O, wherein the substituent(s) is(are) C,-Cg alkyl; or
CORg; wherein
Rg is H, C;-Cg alkyl or C3-Cg cycloalkyl;
15 R7 is H, C;-Cg alkyl or C3-Cg cycloalkyl; and
Rg is Cy-Cg alkyl, C3-Cg cycloalkyl, CF3, NRgR7, phenyl, a
heteroaromatic ring containing one or two heteroatoms selected from N, O -
and S or a heterocyclic ring containing one or two heteroatoms selected from
N, O, S, SO and SO, wherein Rg and R are as defined above
20

and



[err]  Itwosotosi; suitabl e hal ogenation agent such as [err] (]
rschiiei e

ICl, or [err] Thus, the reaction according to the pr nay be
carried out by aromatic electrophilic substitution using a suitable
hal ogenati on agent such as Br[err], C[e6®], I[err], ICl, or [err] The

reaction may be carried out using the salt or the base of the conpound D in
an appropriate 20 solvent e.g. acetic acid,. HCI /et hanol or water with or

wi t hout a suitable b&gp e.g. alkali netal acetate such as sodi um
acetate and at a reactyon tenperature between -20 [err]C and room

t enperat ure. 59

I nt er medi at es An of the invention is a conpound having the
formul a P [err] 5 wherein X= N or
CH, Z= NH err] or Mert] is H J[err] alkyl or [err]

cycl oal kyl ; [err] H al kyl, [err] cycloalkyl [err] [err] [err]
hal ogen, CN, [err] OH, IT0'"2[err] alkoxy, [err] akloxy-[err] alkyl, [err]
[err] [err] [err] an unsubstituted or substituted heterocyclic or

het eroaromati c ring containing one or two het er oat ons sel ected fromN
and 0, whergin, the substituent(s) is(are) [err] alkyl; or [err]

wherei n  Wherein
Y is CONR; wherein R; is H or C;-Cg alkyl.

s Rsis C1-Cg alkyl, C3-Cg cycloalkyl or (CH),-aryl,
wherein aryl is phenyl or a heteroaromatic ring containing one or two
beteroatoms selected from N, O and S and which may be mono- or di-substituted with
R4 and/or Rs. wl_xerein with R4, Rs and n are as defined above,

10 Ry is C;-Cg alkyl, C3-Cg cycloalkyl, OCF3, OCHF,, OCH,F, halogen, CN, CF3, OH,

- Cy-Cg alkoxy, C}-Cg alkoxy-C-Cg alkyl, NRgR7, SO3CH3, SO3CF3, SO;NRgR7, an
unsubstituted or substituted heterocyclic or heteroaromatic ring containing one or two
heteroatoms selected from N and O, wherein the substituent(s) is(are) C;-Cg alkyl; or
CORG; wherein Rg, R7 and Rg are as defined above.

15

Working Examples
The following examples will describe, but not limit, the invention.

20 Examplel
(R)-2-N,N-Dibenzylamino-8-methoxy-1,2,3,4-tetrahydronaphthalene
To a solution of (R)-8-methoxy-2—amino-1,2,3,4-tetrahydronaphthalene hydrochloride (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
25  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



Rierr] isY¥*% alkyl or [err] cycloalkyl; 15 R7PF§"Sﬁ98’f1é*?9]

al kyl or [err] cycloal kyl; and [err] is [err] alkyl, ;[err]
cycloal kyl, [err] [err] phenyl, a 61 het ercaromati c ring
cont ai ning one or two heteroatons selected fromN, O and S or

a heterocyclic ring containing one or two heteroatons selected from

N 0, S, smsgsm)aﬂd] evapxsraed in Recuond gi% zﬁd&xﬁdaprddﬂfm whidh %9 perified on a siliad

err] wher ei n ‘kerr wherein is Hor [err]

aI kyl. s g qlvsmp@sm; haxapﬂeth)[l@m@tecga;lm ¢ elugnt. Yaeld; 3@5@%) of the title

wh het

hefre?l)!’;t orEomaPu St PR He el O hrks (AR A2 oo Gushhrofigm: EIMS 70
-substity Ww&ﬂﬁat’é ntcnsgy)@?egbb i ./or Rlerr]; wherein with Rlerr],

R[err] and as Rlerr] is (Jerr] alkyl, [err]
cycloalfyl, [err] [err] [err] halogen, CN, [err] OH, [err] al koxy,
[err] al koxg-[err! al kyl, [err] [err] [err] [err] an unsubsti tuted
or substit erocyclic or het eroaromatic ring containing one or two

et er 02t Opup AL B St St el UL () (o) o]
(R)-2-N, N-Dxbenzylatmno-S-methoxy-1,2,3,4-tetrahydronaphthalcnc (43 g, 0.12 mol) was
dissolved in diethy!l ether (800 mL) and an excess of an ethereal HCI solution was added

10  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 solution was boron tribromide (16 mL, 0.15 mol), dissolved in anhydrous
methylene chloride (100 mL), added dropwise. The reaction temperature was allowed to
reach -5 °C and was kept there overnight. To the ice-cooled solution was a 2 M agueous

1s ammonium hydroxide solution added dropwise and the mixture was extracted, twice, with
-methylene chloride. The combined organic phases were dried (Na2S04), filtered and the
solvent removed in vacuo to give a crude residue. Chromatography on silica (eluent:
methylene chloride) gave 34 g (93% yield) of the title compound as a viscous clear oil:
[0]21p +118° (c 1.5, chloroform); EIMS (70eV) m/z (relative intensity) 343 (53, MH).

20
Example 3

(R)-2-(7-N,N-Dibenzylamino-5,6,7,8-tetrahydro-1-naphthyloxy)-2-
methylpropanamide
(R)-2-N,N-Dibenzylamino-5,6,7,8-tetrahydro-1-naphthol (10 g, 29 mmol) was stirred in

25  anhydrous dioxane (150 mL) with sodium hydride (80% in oil, 0.96 g, 32 mmo]) for 1 h.
2-Bromo-2-methylpropanamide (4.8 g, 29 mmol; described in: Coutts, I. G. C.; Southcott,
M.R. J. Chem. Soc. Perkin 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
off, the filtrate evaporated in vacuo and the residue was partitioned between water and

30  methylene chloride. The organic phase was separated, dried (NxSO4), filtered and

evaporated to give a crude product which was purified on a silica gel column using



Wor ki ng Bwvewplss4 The foll owi ng exanples wi |l describe,pdpieosdisgoi mt,
the i nvention. 20 Exanple 1

(R) -2-N, N-Di benzyl am no- 8- met hoxy-1, 2, 3, 45 t et rahydr onapht hal ene To a
solution of (R)-8-mnet hoxy- 2-am no-1, 2, 3, 4-t et rahydr onapht hal ene
hydrochl oride (24 g, 0.11 nDI) In acetonitrile (600 nL) were added

arount ) arBEIBERDS FigHER R e Sk il aé&ﬂ%%ﬁé p@a&?ﬁbﬁ ¥ ¢ vas
stirred ateelligy 195 6REX (01014085 (D1 1, chioRitbih EIRPIREYI it

filtered O he™ acCet oh ere ved I'n vacu e'res e was

partiti onggheh&i gygqgg (. ahky | ether and water. The organl Cc phase was
separated, drie 61

[err] and evaporated in vacuo to give a crude product which was purified on
a silica eA col um usi ng hexane/ ethyl acetate, (3:1) as-the eluent.
Yi el d: 536%&&- of the title conpound as a white solid: np 105-107
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to -60 [errbc To the solution was boron tribroni de 15 nol)
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The reactign S & kept
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W th met hyl ene chl oride. The conbi ned organl Cc phases were dried [err]
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1. 5rrpf2| grm @Oe\g'nW(x@Ya@%/intégi&)ﬁﬁﬂﬁtM"‘P |ntenS| ty) 343 (53, Mr). 20

(R -2-(7-N,N-D benzyl am no-5, 6, 7, 8-t et rahydro- 1- napht hyl oxy) - 2-
met hyl pr Opél’pam 1%95
(R)-2-N,N-Dibenzylamino-8-amino-1,2,3,4-tetrahydronaphthalene
20  (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 20% HCIl agueous solution (300 mL) and heated to reflux for 8 h, The ethanol was

evaporated in vacuo and the remaining solution was washed twice with diethy] ether and

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

2s  the mixture was extracted with methylene chloride. The combined organié phases were
dried (Na2S04), filtc;red and evaporated in vacuo. Purification on a silica gel column using
chloroform as the eluent gave 3.8 g (76% yield) of the title compound as a light-brown oil:
[0]21p +124° (¢ 0.9, chloroform); EIMS (70eV) m/z (relative intensity) 342 (92, M¥).




(R) - 2- NN B Mani no- 5, 6, 7, 8- tet rahydr o- 1- napht hol (10 g, PSESERHIPUas
stirred in 25 anhydrous dioxane (150 nL) w th sodium hydride (80%in oil,

0.96 g, 32 muol) for 1 h. 2- Br ono- 2ggret hyl propanam de (4.8 g, 29 rrm)l
described in: Coutts, I. G C.; Southcott, MR J. Chem Soc. Perkin
Trans. 1 1990, 767- 770) was added and the reaction m xture was heat ed

at 100 [erﬂCfﬁr 2.5 h. After cooling, the precipitated sodi um brom de was
filtered = the f||trate evaporated in vacuo and the residue was
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N, N-di met h%hi 2dded tin€ hehtinfat Fefluywas eddmdeamhamﬂtydmtd@he solver(taa i n oi |l ,
1.4 g, 47 mmol) and the reaction was_heated at. 130 [err]C for 8 h, The
sol utien evapomed isougcueand the caadeiproducs wes pusified on aalicarseh FRIVERUSING ed
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gg4‘l3j/f ;I el d?‘leé% %%‘gﬁi allgﬁﬂwg(pgc??fg{?ﬁfgﬁﬁ ﬂ]@ Z?g‘(), erzlﬂielﬁlﬁe g 1,

chI oroforr’r)ntensny)4ﬂwsM"7)0eV) mz (relative intesity) 428 (1, M).
Exanpl e 5

(R -2-N, N-Di benzyl am no- 8-ami no- 1, 2, 3, 4-tetr ahydr onapht hal ene 20
(R)-N-é b? yl am no-5, 6, 7, 8- tetrahydro | - napht hyl') - 2- hydr oxy- 2-
met hyI (7.4 g, 17 rrm)l) was di ssolved in a m xture of ethanol

]g2008rrh) %ﬂ)nﬁ N-p1b’éﬁ%1uﬁxmqe(4auethymngemm-aaapxm,mﬁntalmndpmalmel ux
or e et hanol was orated jn _vac t he .r emai ni

sol uti on V\@‘MM ]?WWIW“PR'S@)? 2»18 WS&Y%“? -methyl B’(E"’@ﬁ‘r}’i"g%.
Af t | k Fh%.g, th
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wer e mmol) in anhydrous diethyl ether (70 mL). The reactxon mixture was heated at reflux for

20 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 (N22SO4)
and evaporated in vacuo. Purification on a silica gel column using chloroform/ethanol
saturated with NH3 (100:2) as the eluent gave 1.0 g (79% yield) of the title compound as a
viscous oil: [0J21p +53° (¢ 0.5, chloroform); EIMS (70 eV) m/z (relative intensity) 425

25 (2,MH).

Example 8
(R)-5-Bromo-2-N,N-dibenzylamino-8-(4-methylpiperazin-1-yl)-1,2,34-
tetrahydronaphthalene.

30 Toa solution of (R)-2-N,N-dibenzylamino-8-(4-methylpiperazin-1-yl)-1,2,3,4-
tetrahydronaphthalene (2.8 g, 6.5 mmol) and sodium acetate (6.8 g, 83 mmol) in acetic acid




dried [erwodost®red and evaporated in vacuo. Purification pa-r,gEgg,{ubg@ gel

col um usi ng chloroformas the eluent gave 3.8 g (76% vyield) of the
title conpound as a light-brown oil: [err] +124[err] (c 0.9, ‘
chloroforn); EIMS (70eV) mz (relative ifidensity) 342 (92, Merr]). 30
63 Exanpl e 6

(R -1-(7-N, N-Di benzyl am no-5, 6, 7, 8-t et rahydr o- 1- napht hyl ) 4- N- net hyl pi per azi
ne- 2, €100 mh) was brémikie(820 hD.n?.lZdnmai)dﬂaﬁ i drfe poréon drd fHé&EicﬂbﬁS‘w@dded
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Chi or of or mACFWATIPul NG vas RRERC PR SHich 26l eslms veing lorefarmieaIl. 6 6
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15 Exanpl €70°eV) m/z (relative intensity) 503 and 505 (0.6, M)

(R -2-N, N-Di benzyl am no- 8- (4-net hyl pi perazin-1-yl)-1, 2, 3, 4-tetrahydronaphth
al ene

(R -1- Z NE}I—aR Bg(@zyl am no-5, 6, 7, 8-tetrahydr o- 1- napht hyl ) - 4- net hyl pi perazin

e-2, 6- d’on 1.4 g, 31, rrm)l) was added to a suspension of lithium

al umi ni um (RY2LMN-Dibéntytamihb-5-hydro¥5rs- 14&@&3%% ﬂggtm,b gether (70

mL) .. The reaction m xture was heated at reflux for 20 The reaction
was quenchdetralyydropaphthalenen of water (0.60 nl), 15% aqueous sodium

i ea [ o 8 Sbultioh S 390 NBhRheshihods Heloxy £ hSigingRginr |- b 2R
col um  usi 'ﬂélraﬁghﬂﬁx IRhaless (2218) 4.7 mmol & h&eﬁhaéxdmbhnlwﬁa{ 4did%h 49% l&;@ﬁm

el uent gave 9% vyield) of the title conpound as a Vi Sco

[err] #53 mdwb@m@m&wﬂmm(zo mmn@me eeartion wag hedted atreflunfan®hiThe 425
25 (M ersoI]vlnt was evapor%i(e%%) vacuo and the residue was dissolved in water (75 mL) and
cooled on ice-bath. The solution was alkalized with an 2 M aqueous solution of sodium
hydroxide and extracted with methylene chloride. The phases were separated and the
organic phase was dried (N2,SO,), filtered and evaporated in vacuo. Purification on a silica
20  gel column using chloroform/methanol/concentrated ammonium hydroxide (95:5:0.5) as
the eluent gave 1.8 gram (89% yield) of the title compound as a viscous oil: EIMS (70 V)
m/z (relative intensity) 441 (7, M")

Example 10

25 (R)-2-Amino-5-hydroxy-8-(4-methylpiperazin-1-yl)-1,2,3,4- tetrahydronaphthalene
To a solution of (R)-2-N,N-dibenzylamino-5-hydroxy-8-(4-methylpiperazin-1-yl)-1,2,3,4-
tetrahydronaphthalene (0.70 g, 1.6 mmol) and ammonium formate (2.4 g, 38 mmol) in
methanol (50 mL) was added palladium (10%) on activated carbon. The mixture was
refluxed for 4 h and the palladium was then filtered off. The solvent was evaporated in

30 vacuo and the residue was partitioned between diethyl ether and 2 M ammonium

hydroxide. The organic phase was separated, dried (Na,SO,), filtered and evaporated in




(R) - 5- Br on¥922BR4di benzyl ani no- 8- (4- net hyl pi perazi n- 1- yl ) - 1PQI/SESS/01390

t et rahydronapht hal ene. 30 To a solution of

(R) - 2-N, N-di benzyl am no- 8- (4- net hyl pi peraéén 1-yl)-1,2,3, 4-

t et rahydr onapht hal ene (2.8 g, 6.5 mmmol) d sodium acetate (6.8 g, 83 mmnl)
In acetic acid

(100 ni) wa

regct |h on vvé'gcua . the rgﬁl{h?er?gﬁi %ﬁr’d h%gm‘%ﬁﬁoé@e}%&gﬁgﬂ{ﬁg@fg;ag%& ?"hng‘é‘;d‘gﬁo
gﬂl oﬁi gergﬁ co0 eﬁo@%gﬁy ry%%‘g?gr@rﬂ? t[&jaen %togrﬁga‘fﬁgr@gg%%th 2

M aqueous EIMS (70e\0m&tblativelinens O?I)Qexqesiw phases were 5 separated.

The organi ¢ phase was dried (Na2S filtered and evaporated in vacuo to

gi ve a crude product mhlch was purified on a silica gel colum using
chl oroforrﬂﬁt hariol;a saturated with NH3 (100:2) as the eluent. Yield: 2
g(610/()’o us brown 0|I El M5 (70 eV) mz (relative
intensity) (R HydPoxy-8-(8- r .

(R -2-N, N—I& 2‘%% gra}\ no’( hfc’iro 3’{%& tyﬁp Jé?%m qm%-glaghtbyy-%
tetrahydromoxyh:hmmlde To a sol utlon of

(R) - 2- NN-di_benzyl am n nmet h (4- met hyl plperazm 1-yl)
t et r ahydr orFQ AR igEcORlE 8??1“@%0?@/)72'%’&9'511‘” deoxyr§-¢4 MIR%MH)'IWSLMd’ed an

et od ot rerydRKAbRBAREE CioBhe) S Ml od icbiviaBie Py 37 D SR

resi dugowadimlbdh Zﬂbﬁﬂnida (IRt Miﬁkﬁx yoizoyl chidifeif gl ?éh?ﬁnyﬁﬁﬁﬂamxﬁge

solution was al kalized with an M aqu€eous soI ution o
hydr oxi de #&henldadded deapwige: Afltteﬂteﬁddnmnaht oedction wWhk stifrediseanbientemppatué ed

and the phase was dried ( Na2SO4 flltered and evaporated in
vacuo. Purlf?‘i%’bﬁ%ﬁﬁ" °8f Voreyapera r'ves% theirest uewaspunﬁe on a silica

chl or of or MmyEEd JiaaR usin fﬁﬁﬁe bH& Pﬁkg t he
el uent gacg 1.8 gram (89% vyi el t he t| e COITpOUI(’l]g a VI %52%,953."?

EIMS (70 eﬂ)e eluent. Yied: (MBahg(44%:) asmmmrbhbusflébhdé mp MSE‘\Udd)acomp ), [jByanmloe
10 25 (R)-2-Am no-5- hydr oxy- 8 4- et hylﬁ) per azin-

t et r ahyi8ir om#%&hlsmfofm) E érelasive mtensxty) p (16 M5

(R) - 2- NN- di benzyl am no- 5- hydroxy 8- (4- et hyl pi perazin-1-yl)-1, 2,3, 4-

t et r ahydr onapht hal ene (0.70 g, 1.6 mml) and ammonium formate (2.4 g, 38
mol ) in  Exanmplé d2nol (50 nL) was added pal | adi um (10% on activated
carbon. The _m xture was refluxed for 4 h and the palladi umwas then

filtered of@®)-2riNeV-Dibengylamino- %Qmpeml&d-ﬂ)rl&ﬁﬂxtatmbymaphﬂlalﬂm due was
partitione ni_u
organi c phges)bfwés sgg{!&a}m&* %&’ Fgﬁrﬂ’%ﬁ% %ﬂeﬁ@/pg
20  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

chloroform/methanol/ concentrated ammonium hydroxide (95:5:0.5) as the eluent gave 6.0
g (51% yield) of the title compound as a viscous oil: [0J21p +72° (¢ 1.0, chloroform);
2s  EIMS (70eV) m/z (relative intensity) 411 (2, M+).

Example 13
(R)-2-Amino-8-(piperazin-1-yl)-1,2,3,4-tetrahydronaphthalene
To a solution of (R)-2-N,N-dibenzylamino-8-(piperazin-1-y1)-1,2,3,4-
30  tetrahydronaphthalene (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




65 wossesis The residue was washed with water and di Hpdeosbiwp and

was then dried in vacuo. Yield: 200 ng (44% of grey crystals: np
238-239 [err]C;, [err] + 43 (c=0.5, chloroform; EIMS (70 eV) niz
(relative intensity) 261 (65, Merr]) 66 Example 11 (R-N[5
Hydr oxy- 8- (4- net hyl pi perazin-1-yl)-1, 2,3, 4-tetrahydro-2-naphthyl]-4

but oxybenzam de To an ice-cool ed sol ution of

(R) - 2- am nwasrefinsied for-16h 4nt thie phlladinpeyazthen fitgted-off. Thé.sélvent was evaporated in
t et rahydr onapht hal ene (100 ng, 0.38 mmol) and triethylamne (79 [err]L,

0. 57 mmol ) vackomprd themgsidug was mnemﬁabﬁtweeq gethilene ghlodderndo Mnmagemum

it on (NEVERESIoY KRt phase winceBieePo it (HRY mdd §a 15°

The sol venévapameafma&@é fhivda ¥RYde Prodifét Which Was phurefiatPen 2 Sitich | actoﬁﬁn@
silica . gel col um usi ng chl or of or m et hanol / concent rate anmmoni um

hydr oxide ysixg ehlorofy ma(gthanchomma@ldlmonhamhzﬁroxmer(gO (ZM%) aaghesgluent.

T or of o Y e AE (747 ob ok 15 ErBhind, 8 el ENELD vt e 166, chiobpiory:

Exanpl e 12 4+
N- Di benzyl 67%5%’2)%6 n:’ikznluﬁ3 1Ete>1}Fx)tx)12,3i(§ft,l§d[ g"t r ahydr onapht hal ene
(R) -2-N, N-Di benzyl am no-8-am no-1, 2, 3, 4-t et rahydr onapht hal ene (9.8 g, 39

mol ) and 20 bis-(2-chl oroet hyl)arri ne hydrochloride (5.5 g, 32 mol) was
di ssol ved Exampleitdinol (80 The reaction mxture was stirred at

cvapor 3 ed R RN %ﬁ&?‘aﬁ‘ﬁ#ﬁ?ﬁ a*)é»??sﬁt%sﬂw@apm%f"' v

chl or of or MyEGieesthp Oﬁ;ﬁ% a,gpfm?.lhe bihee Cg%gzﬁﬁﬁ yb-0234.as the

el uent gave 6.0 g (51%yi el d) ound as a viscous oil:
[err] [er r@ﬁ@brdrq’napbth_nl@e folldwing the goneral Inethod/Sf EX@ople 8xPurificationtanvassilica

I( 35 o 1B %&Ml%yr fh'fﬂéeﬁw&q%ﬁwm mmwﬁydrwde $6:22:2)

| ut Broki o
tgt Eak%r?ﬁé‘ﬁ%ﬁ %e (5. %W?fﬂd}%‘f%\ﬁl n ne gnol %E&m%f aHded
amoni gm chlorofanﬁpl-:ms:(mQV);e/zQ(?elmﬁe)mwmdnpmowdidﬁmK@@Mn activated
carbon (1.9 g). The m xture

Example 15
tert-Butyl (R)-4-(7-Amino-4-bromo-5,6,7,8-tetrahydro-1-naphthyl)piperazin-1-
carboxylate

20  To an ice-cooled solution of (R)-2-amino-5-bromo-8-(piperazin-1-y1)-1,2,3,4-
tetrahydronaphthalene (0.8 g, 2.6 mmol) and triethylamine (0.53 mL, 3.9 mmol) in
methylene chloride (50 mL) was addéd di-tert-butyl dicarbonate (0.56 g, 2.6 mmol)
dissolved in methylene chloride (10 mL). After the addition, the reaction was allowed to
stir at ambient temperature for 1 h. Water (10 mL) was added and the mixture was cooled

25 on an ice-bath. The water phase was alkalized with a 2 M aqueous solution of sodium
hydroxide and the phases were separated. The organic phase was dried (N2,SO,), 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: 0.41 g (38%) of a viscous colorless oil: [a]*'p +13 ° (c=1, chloroform); EIMS (70

30  eV)m/z(relative intensity) 409 and 411 (75, M)




66 WE@ 99/83134;xed for 1 h and the palladi umwas then fi |RGI/SEISHOLIN The

sol vent was evaporated in vacuo and the resi due was partitioned _
bet ween net hyl ene chloride and a 2 M anmp hydr oxi de sol ution. The
organi ¢ phase was separated, dried [err] f Iter ed and evaporated in

vacuo to give a crude product which was purified on a silica gel colum s
usi ng chl or of or 1 et hanol / concent rat ed ammoni um hydr oxi de (80:20:2.5) as the
cl uent. Yield: 2.4 g (76% of the title conpound as an oil: [err] +9.9

(c 1.0, Chlﬁﬂﬁé@ﬁ EIMS (70 eV) mz (relative intensity) 231 (24,
M) . 14 10
(R) - 2- Am no- R)W-ﬁ@r&dom-pﬂwmtymsrﬂon@lﬁpéﬁmmﬁmmap ht hal ene

The title corrpound was prepared from

(R) - 2- ani no-tetrabygdea-2-naphthyl]-4-morphelinobenzamidet r ahydr onapht hal ene

gel ool un “@kﬂ@gpera' 9?”18%92"%%?@9»5%&7%%%&3 Aebsrtoed B TRRHBE Bon iy i oxi de

(80: 20: 2) iehéll.. elbé@.ﬂie . KHim! 1978, qkpz)o;doee-m«;w dissalved in

brown oil: [err -6.2 c-1, 15 chlorofor ; relative

i ntensity) 3AidnghchiGdde (19 L). W{fter 2]mpin, the thmngkeh}pn W8S evaporat in-vggug and the

(R) -4-(7-Am ng-4- brono-5 8-tetr dro-1-n eragzj n-1-

car boxyl at e rggduq—yaéﬁeq.te@%tgdpl@an%m th8f5°fi° s A\Pap%rate in vacuo. Crude acid
R) - 2- am no- | ene

(R)- é“&@@nﬁ 0L SR Wi &%sblv%g%nn%ﬁhglgn%fxﬁﬁf ClO/ALY BAPEIRA

(0.8 g, 2.6 am ne met hyl ene
chl ori deio( 5SQropwiseas a aolitidn df mbutyumwadimmob@bmm{(ﬁ.m-tmdﬁoﬂml )
di ssolved in nethylene chloride (10 nL). After the addition, the reaction

was al | owed naphthy )lel’ﬂzﬂn‘étcaé?%ym(lf‘@ 034 menaianditrigthylemise ((heL 951 was
dded dth t d th., Th t Joly

kel i 200 iAo 5 ThetttfRte FHCAE BT R e HicRbe e (RacSH s ARG 300"
phases were ﬁﬁﬂéﬁﬁ&ﬁ?ﬂaﬁ?@ 6 153 inCand s h¥pvashedadith Sﬁﬂhteﬁlahh&ﬁﬁ@olunon ofnd

evaporated in vacuo Ive a crude product which was purified on a silica
gel col um sodmmuhydxggemtarbmaw andhthe phases weph saparated. dheaxgani¢ phaShymhsaideée

(95:5:0.5) ag,t leld: 0.41 38 Vi us_col orl

oil: [er} +(i‘§2§§95£}ﬁ3@h|36951’@9 te(i 7@‘93% 5@“?7}"?5 ?P%ﬁ%f?\'/gsﬁf?ﬁ ity)

409 and 411 doffnn M chloroformvethancl saturated with NH; (100:2) as the eluent. Yield: 160 mg
(79%) of a viscous colorless oil: {o]*!p -11 ° (¢=1, chloroform); TSPMS m/ (relative

intensity)-599 and 601 (35, M'+1).

20 Example17 -
(R)-N-[5-Bromo-8-(piperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl}-4-
morpholinobenzamide '
“To an ice-cooled solution of (R)-N-[5-bromo-8-(4-terz-butyl
oxycarbonylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]-4-morpho-

2s  linobenzamide (150 mg, 0.26 mmol) in methylene chloride (20 mL) was added
trifluoroacetic acid (0.7 mL). The reaction was stirred at ambient temperature for 20 h. The
solvent was evaporated in vacuo and the residue was dissolved in water (20 mL), alkalized
with a 2 M aqueous solution of sodium hydroxide and extracted with methylene chloride.
The phases were separated and the organic phase was dried (N2SOy,), filtered and

30 evaporated in vacuo. The residue was purified on a silica gel column using chloroform




67 wo obissawl e 16
(R) - N-[ 5-Bronp- 8- (4tert-butyl oxycar bonyl pi perazin-1-yl)-1, 21?(51:/8_98/01390

t et r ahydr o- 2- napht hyl ] - 4- nor phol i nobenza ggde s 4- Mor phol i nobenzoi ¢ acid
(0.50 g, 2.4 mmol ; described in: Degutis; Rasteiliene, L.;
Degutiene, A Zh.Og. Khim 1978, 14(10), 2060 2064) was dissolved in
thionyl chloride (10 nmL). After .2 mn, the thionyl chloride S evap% at ed

in vacuo a{mpthq@el/concenqr@sql amEmoRim by droxide (90119: k)cﬂsa%@luadeerd i 3¢ mg&72%)

sol vent wa t o 6

mol ) was i gﬁ?/‘é% 'g% Q;@C%%e %\Mr Pd ?‘ﬁ)l rﬁ”} 2@&%@6@’% se to
a solutio r&g ¥ 498(4R4%500 11 4- brono-5, 6, 7, 8-t et rahydro- 1-

napht hyl ) p pera%%‘nPH%%r boxyl ate( 2 _’L40E ng, 0.34 nmmol) and triethylamne (71
[err]L, 051 mmol) in nethylene chloride (10 nL). After the addition,

the reactign was stirred at anbi ent tenperature for 15 mn and was

t hen weshekixample18 i | ut ed aqueous sol ution of sodi um hydr ogen

bonat t dried 15
Corry 11 1o RERARBETE R figaRzhcl 501, 2 3 i droiipihallta, 1 01,
silica gelTo asolutioh ummmdmn@ymasquhﬁmylmmmeﬂ)mmwm (100: 2)

as the eluent. Yield: 160 nag 999 of a viscous col orless oil: [err]
~11  (c=1, tetrahysironaphtialene &b 914zm(rw& latrmtbanol (250 mi were pddediqunmpniumo 1

35, 0
(2. N1 o b1 By 36 PGt ghfladinm, (10%) on petivated carbon (1.4 g1, The mixture
nmor phold NnoggdrefikéEfor 3 h an_aﬁthé Pa!l&ﬁmﬁ@%s&ﬁexﬁ ﬁlték*etiQﬂf Tthe solvent was evaporated in
(R -N-[5-bronmp-8-(4-tert-b

oxycar bonyvqsiup and therresidye )vaapmonect bthaqymemylemawnrhgel andsa 21} pmenoniem

e T or oaeirpids Spiffon T orpattc busP oS seipra e (NSOt tuffpga i “40*
tenperat ur @va&@fate%pm Racdd'® give a cﬁﬂE ‘{:?cmu AUAROFRA dnna. Mﬁéé'gel%ﬂﬂnﬁﬂ"e

resi due was di ssolved in water al kal I zed a M aqueous
sol ution oﬁsxng)chlomfbtytarmthadel/mmstemwmwm hy deoxfdel (ea@ Q;iﬂl a;rthdduent

and 505 oyXpuch 88 WA ariol s 28R T8 6 | BeltrnlatES (1€ eV e qAiee’

col umn usi g Gl PEAY @1 ).

Example 19
(R)-2-Amino-5-bromo-8-(4-methylpiperazin-1-yl)-1,2,3,4- tetrahydronaphthalene

20 The title compound was prepared from (R)-2-amino-8-(4-methylpiperazin-1-yl)-1,2,3,4-
tetrahydronaphthalene following the general method of Example 8. Purification on a silica
gel column using chloroform/ethanol/concentrated ammonium hydroxide (80:20:2) as the
eluent gave 630 mg (89% yield) of a viscous colorless oil: EIMS (70 eV) m/z (relative
intensity) 323 and 325 (20, M)

Example 20

(R)-N-[5-Bromo-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]—4-

morpholinobenzamide

The title compound was prepared from (R)-2-amino-5-bromo-8-(4-methylpiperazin-1-yl)-
30 1,2,3,4-tetrahydronaphthalene following the general method of Example 16. Purification on

a silica gel column using chloroform/methanol/concentrated ammonium hydroxide (95:5:1)




/ met hanol WOMOSK at ed ammoni um hydroxi de (90: 10: 1) as t HBCEPERSMIINY ¢| d:
94 mg (72% of a white crystals: np 228-229 [err]C;, [err] -6 (c=1,
chloroform; EIMS (70 eV) mz (relg§ive intensity) 498 and 500 (1.5,
Merr]) s Exanple 18

(R) - 2- Am no- 8- (4- et hyl pi perazin-1-yl)-1, 2, 3, 4-t et rahydr onapht hal ene

To a solution of (R -2-NN-di benzyl an no- 8- (4-net hyl pi perazin- 1)-1.2,.3, 4-
t et r ahydr omqhutemgeé@e(mmgg(ﬁwe %icmhﬂf }Vhiw(qwthlﬁh%P%@g’%‘%@qﬁge%%é@ﬁ}'

anmmoni um f or ma 5 1) .and .pald.adi 9 n activated
carbon (1. thqufomhﬁw’g(ﬁ?%’mg ({%‘JF&W}?@ 412ran§3#ig$qﬁe pal | adi um was
then filtered off. The solvent was evaporated in vacuo and the residue
was partitioned between nethylene chloride and a 2 M amoni um

hydr oxi de Exhmipleé®l The organi c phase was separated, dried [err] filtered
and evaporated in vacuQ to Qi Vi@%‘irUde p oduchgmi chﬂmas ri.fied on
a silica gdR)2oAmino-8-bromos-methoxys Ttptrah) apauRtent H i um

L5 R s BSuREp8lsblie} ot 67 o) 1
| ntensi ty) waddissSvedInticetis acid (300 mLiunder itrdgen atmosphere. Sodium acetate (5.5 g,

(R) - 2- Ami no- 5- br ono- 8- (4- net hyl pi perazin-1-yl)-1,2,3,4- .. ]

t et r ahydr of@memol) veas @ddegl amihsomine; (3.5 Z30nmel\as ther pddeddnong portion. The

ol | ow ng PHESHEHEY SRoHph S BORYEEAE bbb baberinite, The soll i AR HERBPARARRuS N

fol | owi ng THE

gel collgfm t6'8ive @ solill psspiverwHicH Wasparticonsd-betvet:e ethylasetite! and WA OBK{20M). The

(80:20:2) as"the el uent gave 630 ng (89%yield) of a viscous colorless

oi | 1 EINS (&@rewirerstparited pad theaqueous phasecwas extyactaywieniwihsthybacetaipefhe ) 25

Exanpl e 20 . . . .

(R "N [ 5- BossAviclayers werssambined and dried (NapSQa), The sojvent was removed in vacuo fp,
hol i ' i i ' i iethyl é:ed/methyl

B 3o AR oy o T M i ke ponstioly comfmciyicne

1,2,3,4-t euwmmmmaemlmmmwéd@hwdd Trkeg o) Recrystablization

col.um

Purifi . oy l . o, o
chl or of 8r itfesh MeHIRPLEAYE She i APRAVAO AP ARTAIS RO 7R 384265 5G: [0d21p +54

a5 246 [ ke POESHERNERIEYIW: Batielica ko7 ooibe BN FRG AT

(relative i7gepsity) 512 and 514 (1, Merr]).

—

Example 22

20  (R)-8-Bromo-2-N,N-dibenzylamino-5-methoxy-1,2,3,4-tetrahydronaphthalene
(R)-2-Amino-8-bromo-5-methoxy-1,2,3,4-tetrahydronaphthalene hydrochloride (4.5 g, 17.5
mmol), benzyl bromide (6.6 g, 38 mmol), potassium carbonate (9.7 g, 70 mmol) and
potassium jodide (100 mg, catalytic amount) were mixed with acetonitrile (250 mL) under
nitrogen atmosphere and refluxed for 18 h. The solvent was removed in vacuo and the

25 residue was partitioned between ethyl acetate and ammonia (2 M). The layers were
separated and the organic layer was dried (MgSO4). The solvent was removed in vacuo 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]21D +87° (¢ 1, MeOH); EIMS (70eV) m/z (relative intensity) 437

w (12, M*+81Bn), 435 (13, M+,79Bx)., |




Exanpl e 2%0%9/0513%) - 2- Ari no- 8- br onp- 5- met hoxy- 1, 2, 3, 4-t et r alpyeysHdgpiobal ene
Hydr ochl ori de (R) - 2- Ami no- 5- et hoxy- 1, 2, 3, 4-tetrahydronapht hal ene
hydrochloride (5.0 g, 23 mmuol) was 6ssol ved in acetic acid (300 i)
under nitrogen atnosphere. Sodium acetate” (5.5 g, 70 mml ) was added
and bromne (3.5 g, 23 nmol) was then added in one portion. The

m xture was stirred for 5 mnutes at roomtenperature. The sol vent was
renoved in vacuo 10 to give a solid residue which was partitioned between

et hyl acetﬁ;‘gmaﬂdzj\laa—l (2 M. The | ayers were separated and the

aqueous p xtracted twice with ethyl acetate. The organic

layers wer R)DNN:Dibbenzrylaiines-nethoxy-8-4(d-methyipiperin-141pY28,4-n vacuo to
give a brown o0ily residue. The HCl salt was precipitated from di et hyl
et her / net hteteahydronaphthalgpe de by the addition of HC in diethyl ether (3

- yield 7 949 tal)l ' . f h the titl
compourtl- ako Aadign ¢ GorEplotie 3R bt dpipor R BRIY RSN 1" 1T
MeOH) ;  El Mgtralfyiitdia dne€l g Wmﬁhﬂr% Yoluerie (508 thL)Mn@EF dn arlgh hinkbspherd S5
(31, Merr], err] Exanpl e 22 20
( R) - 8- Br onwavaddediN>methylpiptrazing (58 mila)63-mpw])3, 4- t et r ahydr onapht hal ene

(45 g 17Rs@sSRgesEanmani®) 0 28 g WAl B AR W g 8" ¢

carbonat e fghof) shd sodiuFRir-bitBLide (0.40 &%gzggﬂ%m)ﬁ gﬁ.gtrasrx( soidDwasstirflavd BS

amount) were m xed wth acetonitrile ni trogen
at nospher e°@fist 234 andkwas then cddled). filteredl Al evapbravedin vacay Pdrificationconoa silica t he
25 residue was partitioned between ethyl acetate and ammonia (2 M. The

| ayer s wer gel columnsesieg ehlerefepmietharol sagmted withyNis (180:2) a5 the glusnt gawhid g

sol vent wag,Lemyed.in.vacuo,t . bive, sid I C ki ed b
fl a\s/h chr o@%%ﬁlﬁhgﬁ\égﬁu‘fo&%ﬁﬁéPﬂhgﬁﬁ\é 127 Cﬁl»éﬁ‘é‘%ﬁ@ﬁ%%ﬁ"@hjge g: 2
as the elu ive gcg\gg%@_;(sg@@m.d was obtained as an oil. Yield 7.5 ¢

( 98%): [err +-7[er¥ OH); EIMS (70eV) mz (relative intensity)
437 30 (12, M+ [err]Br), 435 (13, M+, [err]Br).

(7% -2-18 N&%ﬁno- 5- met hoxy- 8- (4- net hyl pi perazin-1-yl)-1, 2, 3, 4-
o P B Rl B lcfln 3 .23 rabydronaphisaen
t et r ahy dr oThgtitihedmpound beasprephdedifroin) (R)-2-MNrdibehzydammino B fhethoxy+8i(er an
argon at mx%gﬂ'gipei\perazin-l\f}@lili?gi-(%etghgggo%{:f?tihgﬁag gﬂ%%vir(ng ih% grgﬁ’era? I%emgt)il o)f ’
Example 10. Yield: 5.3 g (82%) of a viscous colorless oil: [0]*'p + 20 ° (c=1.1,
20  chloroform); EIMS (70eV) m/z (relative intensity) 275 (53, M").

Example 2§
(R)-N-[S-Methoxy-s-(4-methylpiperazin-l-yl)-1,2,3,4-tetrahydro-2-naphthyl]-4-
morpholinobenzamide

25 To a solution of 4-morpholinobenzoic acid (0.92 g, 4.5 mmol; described in: Degutis,
J.;Rasteikiene, L.; Degutiene, A. Zh.Org. Khim. 1978, 14(10), 2060-2064) in anhydrous
N,N-dimethylformamide (75 mL) was added 1,1’-carbonyldiimidazole (0.76 g, 4.8 mmol)
and the reaction was heated at 75 °C. When the carbon dioxide evolution had ceased (after

45 min), the reaction was cooled to room temperature and a solution of (R)-2-amino-5-
30  methoxy-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydronaphthalene (1.2 g, 4.2 mmol)
dissolved in anhydrous N,N-dimethylformamide (20 mL) was added. The reaction was



tris(di benmo ssmsaeiacet one) di pal | adi un{0) (0.41 g, 0.44 mol)pct/SRositiBRP

(0.82 g, 1.3 nmml ) and sodiumtert-butoxide (0.40 ng, 4.2 mol ). The
dark solution was stirred at 85 10 [err]g for 23 h and was then cool ed,
filtered and evaporated in vacuo. Purification on a silica gel colum

usi ng chl orof orn et hanol saturated with NH3 (100 2) as the eluent gave 19 g
(97% vyi el d) of a vi scous col orl ess oi rr], +72 [err] (c=1, chloroform
EI M5 ( 70eV) aligwed to stir at ambiggtit %ptfram&q AEBeh angthe selveny was qyaporategsin vmm e
24
(R -2-Am no?gx}fc%t}] I a2 a8311(“5? %Ett:%luﬁnnlups)m aczhl1 yike EQWTGTQO%COE cf%tfat%%lrnonap%t hal
ene ThRydrokide (E&Oii?Olﬂ)ds thie eluyenefollonvedibyastrystallization from ethyl acetate and a
(R) 2- NN- di benzyl am no- 5- net hoxy- 8- (4- met hyl pi perazi n-1 -

2,3, 4-tet fmslmpsnémﬂnaol@we wg ngleldi@fgdnquysmhmpmafzss °C [aﬂ5<nrrﬂ0e

10 Yield: 5.3 8 | or| |: [e + 20 (c=1.1, 20
chl or 131? ofm° cErlE/B‘(ﬂew? ); ﬁﬁﬁﬁ&%{‘fm&&q‘l’éﬂéﬁ&eﬁbw% (@d&f) M eﬁr])

Exanpl e 25

(R) N-[ 5- Met hoxy- 8- (4- net hyl pi perazin-1-yl)-1, 2,3, 4-tetrahydro-2-naphthyl ] 4
mor pah; zam de 25 To a solution of 4 nmor phol i nobenzm c acid

(0 92 g, 4. ?r'l’i##%c}escrl bed in: Degutis Rast ei ki ene,

Degut i ene, gx)-msmgdmmm-mmmpemjn-msm,mmmhymmpheiy’u«t-
N, N-di met hyl f orpami de, (75 nL) was added 1, '-carbonyldiim dazole (0.76 g,
4.8 mol) €yan Bz reaction was heated at 75 [err]C. When the carbon

di oxi d d
ot oom§ et KO HRoGRANE Eririddfrom (-2 4inBl by roRY L AL igARIRINS
met hoxy- 8- ( #,2(84-tsttahydenaptiteliene\fo)lewing, tRe denerilrmétiod of BErrhplel o Pusification,on

4.2 mol di ssol ved i.n anhydrous NN-di nmet hyl f ormam de (20 nl) was
added. T%]e a silica gel Faliyan using chlo:yoform/methanollconcerXtratcd ammomurg hydrox)l de

vas evapor st P o i@ TP L4 RO ghetnBlon Eiy Bl -GS, 0

chl or of or nT pgg @ggol/concentrat ed ammoni um hydr oxi de (180:5:0.5) as the
eluent followed by recrystallization fromethyl acetate and a few

dr ops ofis ne{(hﬁMlﬁhﬁceOISanh@?ﬁ)%B}m @De¥) mitirelative interaity) 390(123MF 238
[err]C [a][err]D - 40 5 (a=l, chloroform; EIMS (70eV) mz (relative

intensity) 464 (5, Merr]).

Example 27
(R)-N-[5-Methoxy-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]-4-

morpholinocarbonylbenzamide
20 The title compound was prepared from (R)-2-amino-5-methoxy-8-(4-methylpiperazin-1-
yD-1,2,3,4-tetrabydronaphthalene following the general method of Example 16.
Purification on a silica gel column using chloroform/methanol/concentrated ammonium
hydroxide (96:4:0.3) as the eluent gave after recrystallization from ethyl acetate/diethyl
ether 93 mg (52% yield) of white crystals: mp 209-210°C; [o]*'p -18 ° (c=1, chloroform);
25 EIMS (70eV) m/z (relative intensity) 492 (36, M").

Example 28
(R)-N-[S-Bromo-8-(4-methylpiperazin-1-yI)-1,2,3,4-tetrahydro-2-naphthyl)-4-
morpholinocarbonylbenzamide

30 The title compound was prepared from (R)-2-amino-5-bromo-8-(4-methylpiperazin-1-yl)-
1,2,3,4-tetrahydronaphthalene following the general method of Example 16. Purification on




Exanpl e 2

(R - N[ 5- 6|_§, r%‘f??!sé‘-m- nmet hyl pi perazin-1-yl)-1,2,3,4.tet rahy&g’wﬁ@ﬁﬁ”hyl ]-
4- cyanobenzam de 10 The title conpound was prepared from

(R) - 2- am no- 5- hydr oxy- 8- (4- net hyl pi perazi72 1-yl ) -

1, 2, 3, 4-tetrahydronapht hal ene foll ow ng the general nmethod of Exanple 11.
Purification on a silica gel columm using

chl or of or n ggidagel dohafis asihg ohleebfamiaitthaolyshcerirsted ammonivd hylidkide as the
el uent gave 71 ngy (45%p§‘el d) of lightbrown crystals: np 144[err]C

(sinters); (95:4:p3) a§therhent gavg after regpystadlization franvethyy acetgte/diethyletheslilQ mg

I ntensity)

IE1E b A o g A
(R -2-ami nﬁk’@e#@pﬁ%@ﬁ% ﬁ‘?%?ﬂ,f% %@rsgglﬁg,lw. fpou S prep

yl)-1,2, 8, 4-tetrahydronapht hal ene foll owi ng the general nethod of Exanple
16. Purification on a silica gel colum using
chl or of or m Exatmepl2? concent rat ed ammoni um hydr oxi de (96:4:0.3) as the

I t f tal l.j zatJd f t hyl t ate/ di et hyl th
03"y ( 520 ety s-ietht frnitrided S teleabeohapplhisiehc prearbinbipte g (1
EQL% f)fe Orzg) MetRyl BLAEBHO£P2 D)3 #hétrdhy 8 cRbphtBalehd-2iukBoky 1A . { 865 mhalf ddskribed
(R) - N- [ 5- Br imdJelthsod, DWW 1y Wianider LaiNi Aust.JIhem] 1974, 8) 12¢1-1286)dlissobved ap heetig! | 4-
mor phol i nocar bonyl benzam de 30 The tjitle conpound was ngpar ed from

(R) - 2- antf noashydrda2Bmia. was treates with 29%itricacyd (0.4 mL) at 9°C'or 1 h and the
éur2| ? | éat Ie;h%g%xdé Q,Qsa é‘&ré‘&‘ in on %efvpaltéroa\ﬁmdr&?etﬂﬁeetlgeerpﬂgLrgggfcr}:%gseo&/as%e%%ke%, 16732
a silica gebvéﬁ%é!éﬂ\idhiﬁcﬂﬁ afd'ihe reNi e HitiRABa AN ifkopRipyl etherkod/itTdIn.aMg (20%)

hydr oxi de 96:4:0.3) .as the eluent gave after recrystallization from
et hyl acet apfthaititlelopinpothd as gySalsymp 100-1062C; FIMSH70eV) wiz (relative intensity) np
228-230 [err%C;ﬁ%{err] -10 (c=l, chloroform,; EIM (70eV) mz
(relative i 362 ,m- 540 and 542 (32, M. 5 Exanpl e 29 Met hyl
5- Met hoxl¥- 8-nitro-1, 2, 3, 4-t etrahydronapht hal ene- 2- car boxyl at e

Example 30
5-Methoxy-8-nitro-1,2,3,4-tetrahydronaphthalene-2-carboxylic Acid

A mixture of methyl S-methoxy-8-nitro-1,2,3,4-tetrahydronaphthalene-2-carboxylate

(1.9 g, 7.1 mmol) in methanol (20 mL) and 2 M NaOH (10 mL) was refluxed for 1.5 h and
20 the solvent was evaporated in vacuo. The residue was taken up in ethy!l acetate and

acidified. The organic phase was separated and dried and evaporated in vacuo to afford 1.7

g (95% yield) of crystals: mp (after recrystallization in diisopropy! ether/ethanol) 189-190

°C; EIMS (70eV) m/z (relative intensity) 251 (30, M™).

25 Example 31
N-(4-Morpholinophenyl)-5-methoxy-8-nitro-1,2,3,4-tetrahydronaphthalene-2-
carboxamide
A mixture of 5-methoxy-8-nitro-1,2,3,4-tetrahydronaphthalene-2-carboxylic acid (1.3 g,

5 mmol), toluene (20 mL) and thionyl chloride (1.8 mL, 25 mmol) was heated at 80 °C for

30 1 h. The solvents were removed in vacue and the residue, dissolved in methylene chloride
(10 mL), was added to a solution of 4-morpholinoaniline (890 mg, 5 mmol) and




Met hyl 5- nWOH8#8§1341 2 3 4-t et rahydr onapht hal ene- 2- car boxy| atRCH/SEIB0E3I905
nmol ; descri bed i n: Johnson, D.W,; Mnder, L.N Aust.J.Chem 1974, 8,
1277-1286) dissolved in acetic 10 anhydr e (20 m.), was treated with 70%
nitric acid (0.4 nmL) at OCfor 1 h and th m xture was poured into

I ce-wat er and diethyl ether. The organi c phase was separ at ed,

evaporated inh vacuo and the residue triturated with d||sP§ ether to

yi el d 0. 27 gethylagine (1.0 g, 4¢ mmel) in metyiconshlorde 420 aL)ﬁ H%Btel‘ﬁaﬁ
Eﬁ;%& g 1) sun(eZiOat EXLC’For 2 ' &r!«\t%}' {w\allgal Jdearxlxa t.lt)é/ zwrccxpltate was ﬁl d :o“@ngd ﬂ ; g

5 et hoxy- Srolla'o e fac'prbal 61l ANHIS ARSI NASSAE EMSTRRI o dlibbve A

m xt ure of

5- met hoxy- trahydr onapht hal ene- 2- car boxyl at e (1.9 g,
7.1 mmol) ?%’wﬁ‘%iti@aﬁc}%l 20 M) and 2 MNaOH (10 nmL) was refluxed for 1.5 h
and 20 4 he solvent was evaporated in vacuo. The residue was taken up in

et hyl acetate and acidified. The organi c phase was separated and dried
and evapora&ﬂﬂﬁ&acuo to afford 1.7 g (95%yield) of crystals: np

£ s (700 MMk ERbldtpheIPS %ﬁ@%"%@e{ﬁé’&fﬁ%{’ Hifgtycrdapithalenersc! 511 ©
(Izgggfo)l\(/g%pggarbaﬁhgmrg; 5- rret hoxy 8-nitro-1, 2, 3, 4-t etrahydr onapht hal ene- 2-

5- et hoxy sAsplution pf ﬂ-@-mn&phawwépmmh%mgoclaz,Béxtymbyckewb{@@eg?

2t 50 | 4 ) vt (R Sihriot 8 ocfishs litibfine (.8 w20 w0

resi due, dlmmg Rk éﬁedfit) oE¥or 80 ek Bodiling,
sol ution of 4- mr%#g%ad%?l%{(awo n%?"%’“’”“ 90°Cfer ter Eocling

73 t theeédeyibn mirerd Vadpatitidhedbevveen Wataﬁtﬂd/éthyleicehh) thedphaté0wede) at
OC. The m xture was stirred at aZS%Qerr Cf 2 wat er was, added and
the preci pi $eparatedandsthe prgapic phase vas W tyice, with we%ndo?vam@tm v@cuo.

product as ‘Z&%&%%g wa%i?nt%?&e@éﬁh B8 Sgrbpyl BtldPethl? aée¥dte Hbrdihs 1 Al (2% yield)

I ntensity)
15 of the title product as crystals: mp 219-222 °C; EIMS (70eV) m/z (relative intensity) 381
(70, M").
Example 33

N-(4-Morpholinophenyl)-8-(4-methylpiperazinyl)-5-methoxy-1,2,3,4-
20 tetrahydronaphthalene-2-carboxamide
A solution of N-(4-morpholinophenyl)-8-amino-5-methoxy-1,2,3,4-tetrahydronaphthalene-
2-carboxamide (1.4 g, 3.5 mmol), bis (2-chloroethyl)-methylamine hydrochloride (960 mg,
5 mmol) and sodium hydrogen carbonate (420 mg, 5 mmol) in n-butanol (30 mL) was
heated at 90 °C for 5 h. After cooling, 2 M ammonium hydroxide (30 mL) was added and
25 the mixture heated at 50 °C for 1 h. The phases were separated, evaporated in vacuo and
purified by flash chromatography on a silica gel column with chloroform/ethanol/conc.
ammonium hydroxide 90/10/0.3 as eluent. Yield: 320 mg (20 %) of the title compound: mp
230-232 °C; EIMS (70eV) 'm/z (relative intensity) 464 (75, M").

30




Exanpl e :
N- (4- Mor gﬁlglgig’r?(sjlpsﬁenyl ) - 8- ami no- 5- net hoxy- 1, 2, 3, 4-t et r ahydr J&ﬁ%‘f’ﬁ’gfsgﬂe- 2-
car boxam de A sol ution of

N- (4- nmor phol i nophenyl ) - 5- met hoxy- 8- nitropl, 2, 3, 4-t et r ahydr onapht hal ene- 2-
10 carboxamde (2.05 g, 5 mol) and sodiumdithionite (3.5 g, 20 mmol) in

N, N- di met hyl formam de (20 nL) and water (2 nlL) was heated at 90C for
7 h. Aftergcoaling, the reaction mxture was partitioned between
wat er and m-pi-%r%et ate, the phases were separated and the organic

phase was Nqatmimﬁmarbdnygpmym-md:@:g@&mmam,sp-temhydronaphtmlme-
residue was triturated with diisopropyl ether/ethyl acetate affording 1.4 g
(72% yi el d3-carboxamidéie title product as crystals: np 219-222 [err]C, EIM

70 o ; . .
00 e S 58 el co 1O, .
t et r ahydr o‘rllﬂ.mq= bath&iRar26 nildy, Now-aithétRylformandide ¢10:tiops) aid thionyl chloride (1.5 mL,

(4- nor phol I nophenyl') - 8- am no- 5- met hoxy- 1, 2, 3, 4-t etrahydronapht hal ene-
2- car boxan2mnidl) washedtedsat65I0 for bihs The solivents avsre samovied im yecugiand the

hydrochl ori de (960 ng, 5 ). and ' h bonat 420 ny,
synirﬁﬁ masiedo(atﬁmf‘?eéé@ m@xlmnt;ohlgndin(ﬁgm g %f@?*@%&%?g ﬁ CAter”
cooling, 24M a,g&ﬁ@%@@%ﬁ& #zg(rgg, J%Mséﬂgﬁﬁin?ﬁggir?ﬁp. J Bhentisol.ur €

heat ed at _é_ ases were separate evaporated in vacuo
and Periir Thgs 811975 2830-841) an@ trivthiyliineq800 n5g, 18imumol ¢h mtiiylent chidride

chl or of or nf et hanol / conc. amoni um hydr oxi de 90/ 10/0. 3 as el uent.

Yi el d: 1320(3eynL 6t S4C.oAfteristirming 4t20°EHioo e watgy was addedandtbe ofganiq phasewess

70 | ative.i i 464 . )
(74 eV) mz gfp;;?ﬁgfé Id\égd Iatrllctl tehrésshi[v)é%t regmvég z5n vaci g.r 'hlg oily re‘gx%ue was crystallized from

N (4- MO Phgll DoG8H BRABYERDPINale SrARIANY 5t75%ifia) of s ete cBiupBliienapht hal

ene- -

5- met hoxy - Bryatals: eupl185- H8YQ; EIMSH06 VY (rélatienintéhsitgy 48920 M'Rci d (1.0 g, 4

1s Example 35
N-(Morpholinocarbonylphenyl)-s-amino-s-methoxy-l,2,3,4-tetrahydronaphthalene-2—

carboxamide _
A solutidh of N-(4-morpholinocarbonylphenyl)-5-methoxy-8-nitro-1,2,3,4-
tetrahydronaphthalene-2-carboxamide (1.3 g, 2.8 mmol) and sodium dithionite (2.0 g,

20 11 mmol) in N,N-dimethylformamide (20 mL) and water (2.5 mL) was heated at 85 °C for
3 h. After cooling, the reaction mixture was partitioned between water and ethy] acetate,
the phases were separated and the organic phase was washed, twice, with water and
evaporated in vacuo. The organic phase was dried and evaporated. The residue was treated
with diisopropy ether affording 310 mg (30% yield) of the title product as crystals: EIMS

25  (70eV) m/z (relative intensity) 409 (100, M").

Example 36
N-(Morpholinocarbonylphenyl)-8-(4-methylpiperazin-1-yl)-5-methoxy-1,2,3,4-
tetrahydronaphthalene-2-carboxamide

30 A solution of N-(morpholinocarbonylphenyl)-8-amino-5-methoxy-1,2,3,4-
tetrahydronaphthalene-2-carboxamide (280 mg, 0.69 mmo}), bis (2-chloroethyl)methyl

THIS SHEET HAS BEEN
REPLACED

"M




5 mol), WOMNR34 20 nl), NN-dinmethylformani de (10 drops) arCr/sSEISH1390
chloride (1.5 nmi, 20 mmol) was heated at 60 [err]C for 1 h. The
solvents were renoved in vacuo and the 5 resi due, dissolved in

met hyl ene chloride (20 nL), was added to a“sol uti on of

4- am nobenzoyl rmrphol ine (820 ng, 4 mmol, described in: Devlin J.P.

5 ol i AR @m&ﬁﬁ@m&b%@o}f?’ dgpdishn Bpiepitn hféwé’%%éﬁﬁgat 20

Cf 2 h
i ea ang + AR SR EAHE n%et%%t%"é‘%ﬁ?@%a \ng, 2 VOBREPAEE,
f RhEY 1s f
the title cOIBORERLD mwcr N T e oo

(relative i phayesiisevapsidiedifvadipand ke residié waE)paﬁﬁbdébﬁﬂash chromatography ona
N- (Mor phol i nocar bonyl phenyl ) - 8- am no- 5- net hoxy-1, 2, 3, 4-t et rahg onaéaht hal en

e- 2- 5 C baga}ﬁqi@mn using shlogaform/sthagel/conc. ammonium hydroxide (90

etr aL‘SBPQ‘S'a ARG AR SRR R ot I Eanfodilt B cloerive efmive iyt o

(2.0 g, 20 (5(§nM*)) I n NN-di met hyl formam de (20 nL) and water (2.5 nL) was

heat ed at 85 C'for 3 h. After cooling, the reaction m xture was

partitioned between water and ethyl acetate, t he phases were separated
and the org ni c Fih e was washed, tw ce vvith wat er and evaporated in
vacuo. was treated h_di |sopro et her af fording 310

my (30%9i e|(li)-29$m51m@ﬂxexsp%mthablmr§@pa4-¥l -152 tzg‘abv gepaphtbalene

(Nr(e:vg'; Ip\tggl : %ggﬁféﬁg?l fﬁ’z %%Réyl%ﬁ. %%1“ Her a’zrn Fﬂhyﬁr gaphﬂ%a%cnc (6f§ 3, 4-

t et r ahydr ongghhhel)ang- cﬁssa%bﬁmmydﬁmaemawmmh l(mo mL) under nitrogen
N- ( nor phol i nocar bonyl Rhenyl ) - 8- am no- 5- net hoxy-1, 2,

t et r ahydr onajshesphersn dhe solutionwastapled tpsdd ngané ndgxtymﬂwm (14 mL, 1.6 M,
(2-chl oroet

s ool B QY5 s ot ping 3 mpimgtes, ey RS S oA Jo S i and -
car bonatyg ( %@.4-§1ﬁndone (S mk)mmal) nvabuaaewhuxﬁx@s fHlin. Phescdotiag bathavasd0

[err]C for 5 h.” After cooling, 2 M anmonium hydr oxi de (10 nL) was
added and t memoaved andghedempesaterevastallowed &g rijegof?C heﬁqre the geagtiga Was quenched

by the addition of water. The layers were separated and the organic layer was dried

(MgS0y). The solvent was removed in vacuo to give a residue which was purified by
crystalli;;tion (ethy! acetate/hexane). Yield 5.8 g (77 %): EIMS (70eV) m/z (relative

20 intensity) 470 (2, M*). The crystals (4.6 g, 9.8 mmol) were dissolved in toluene and p-
toluenesulfonic acid (2.8 g, 15 mmol) was added and the reaction was stirred at reflux for
8 h under nitrogen with azeotropic removal of water in a Dean-Stark trap. The cooled
reaction mixture was washed with a 2 M aqueous solution of sodium hydroxide and the
phases were separated, dried (MgSOy), filtered and evaporated in vacuo to give a viscous

25  oil: EIMS (70eV) m/z (relative intensity) 452 (1, M*). The oil (0.6 g, 1.3 mmol) was
dissolved in a solution of methanol (30 mL) and water (15 mL) and ammonium formate
(1.7 g, 26 mmol) and palladium (0.3 g: 10 % on activated carbon) was added. The mixture
was refluxed for 45 min and the palladium was filtered off. The solvent was evaporated in
vacuo and the residue was partitioned between ethyl acetate and a 2 M solution of

30 ammonium hydroxide. The organic phase was separated, dried (N2SOy), filtered and
evaporated in vacuo to give 300 mg (95 % yield) of the title compound.



phase waswaysyasist ed in vacuo and the residue was purified ash
chromat ography on a s silica gel colum using chl oroformg%wo/lé%?nc.
anmoni um hydr oxi de (90:10:0.5) as eluent to yield 60 ng (18% of the
title conpound: EIM5 (70eV) nlz (relativeg ntensity) 492 (50, M+).
Exanpl e 37 10

(R) - 2- Ami no- 5- net hoxy- 8- (1-net hyl pi peridin-4-yl)-1, 2,3, 4-tetrahydronapht hal

ene (R)-8-Bronp-2-N, N-dibenzyl am no-5-nmet hoxy-

1, 2, 3, 4-tetrahydronapht hal ene (6.8 g, 16 mmol ) was dissolved in
anhydr ous Exha ggofuran (100 nL) under nitrogen at nosphere. The
solution was cooled to -78 C and n-butyllithium( 11.7 mL, 1.6 M 19

mol ) was SRnNSMethxyeS-(l-methylpiperidin<eyl)-1;2,34rtetnabydver2-naphthy}4s or 5
mn and N _15 thwl -4-phperidone (5.4 g, 48 nmmol) was added during 3 mn.
The cool i n&'ﬂpﬁﬁﬂ&%m"%?emved and the tenperature was allowed to rise

to 0 [esr] @hpetieclmipbénd wasrﬁtegareu@ﬁmﬂmﬁw{iﬁo-s-me@u;grtibgé%?éihﬂbi?ewggi%&?f)g[]-e

The | ayers were separated and the organic |ayer was
sol vent wad,2,hfeteahydronaphthalenofajiowingthegenetab mettiodrofiExample 16.iPacifioytion on

B
has added SIGEOY o Mol 336, Pas me (3 AYHBIEPUYSAR B3zt Clafeontty ™™ )
ni trogen Wigf¥ Ane0lE013, EhibRTED: EHMS%O@V)M(%I%h@nn?@féfdgggs,m‘? cool ed

reaction mxture was washed with a M aqueous sol utio I um’hydr oxi de
and t hao phases were separated, dried [err] filtered and evaporated in
vacuo to give a_viscous 25 oil: EIMS (70eV) mz (relative intensity) 452
(1, Merr]Exampled®| (0.6 g, 1.3 mol) was di ssolved in a sol ution of

met hanol ( : | ), . ol vit.R_ a0
mrol ) and M"@#{’ gﬁ%ﬁé’ P Sﬁ%‘ 0 ofnmggﬁ\%@fggg omrgh?algld&éez*ﬁe& (%

mxture  metWplpiperhiinyhd-inethoky-112,8,4atetrdiydronaplittialefe \22carbokariided of f .
The sol vent _was evaporated in vacuo and the residue was partitioned

bet ween et Wy(4-Mogphalinophrayh-8-(dvmethyipiperazisy)Sometharynt. Bhdhy dr oxi de. The
on e L ari e it .
e S BRSBTS

76 acdryritile and H 3.0 phosphate buffer, p= 0.1 (62.5 : 37.5, v/v). This solution was
(R) - N-[ 5- Met hoxy- 8- (1-net hyl pi peridin-4-yl)-1,2, 3, 4-tetrahydro-2-napht hyl] -
4- npuyified oma DNucieasil d€C1s column (25 x 250 mm) with the above mobile phase to

remove Tate eluting impurities. The collected fractions of the main component were
concentrated under reduced pressure at 35-39 °C. The residue was dissolved in 30 ml of the

20  eluent composed of 10 mM ammonium acetate, diethylamine and acetic acid (4000+2+2,
v/viv, pH 5.26) and the chiral semi-preparation of the enantiomers of N-(4-
morpholinophenyl)-8-(4-methylpiperazinyl)-5-methoxy-1,2,3,4-tetrahydronaphthalene-2-
carboxarnide was carried out on a Chiral AGP semi-prepative column (10 x 150 mm) using
a guard column of the same stationary phase. 2.0 ml/min of flow rate was used and

25 detection was monitored at 260 nm. Fractions of both enantiomers were separately
collected and concentrated to a volume of about 5 ml under reduced pressure at 35-39 °C.
The concentrated fractions were adjusted to pH 10-11 with S M NaOH and extracted with
chloroform. The two organic phases were washed with water and dried with anhydrous
magnesium sulfate. After being filtered through glasswool, the organic filtrates were

30  evaporated in vacuo affording the two enantiomers as two slightly yellow solids.
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s The ti W@¥¥Bbund was prepared from PCT/SE98/01390
(R) - 2- am no- 5- net hoxy- 8- ( 1- net hyl pi peri di n4-yl) - .
1,2, 3, 4-tetrahydronapht hal ene fol | owing t4 general nethod of Exanple 16.
Purification on a silica gel colum using nethylene

chl ori de/ et hanol / concent rat ed ammoni um hydr oxi de (10:1:0.5) as the
el uent gav lmo( 53% yield) of crystals: np 237-242 [err] C (deconp.);
[err] -2 [ .5, chloroform); EIMS (70eV) mz (relative intensity)

463 (15 tw[(xo42}1)/,N-mbenzylmﬁﬁeslfm-hyﬁ&xyrt)hyé%mmmuﬂm,aﬁmn of
e Enantiqner ol i nopheny -
met hyl pi pe ﬁl}o@!’m 1,2, 3, 4-tetrahydronapht hal ene- 2- car boxani de

o PSR SRR Iy S0 Ak SR 2 i,

consi st isng naphthalene §1.41gp2.8tminb} wasdlissblvad in fresiap distitled vitfably drdferan K FOPmL),
(62.5 : 37.5, v/v). This solution was purified on a Nucleosil 7 C[err]

col umn (25 flushgbwithyargan andiceelediio vZ8 iR 1Fd e pnlayentwas added feetiautyl lithivan (2.6
concent  at Bih ST in Beien s fBEon a2k radish Splatip ores pHgeq ALHE e

di ssol ved

di ot hy! ai AEmBetaire &ir 10Hin Koo fifie GIBRETST inoh il o BITRA HERERA 1 |

sem - pr epa ?}}E‘d L 6

nmor phol i nophe tl"}F) 8- met hyl p.qgﬁ? arzﬂl?lfrl\y%yo ?f%tzrllloa)?d_a{r%org tcan}:'ﬁerfmr%yéronapht
hal ene-i3- 10 mmca‘hbeeaetimdwaqu&emhédwadwuﬁr a0d the Q]vmlwa‘é@amedm S&albol Ve
col um (10 x 150 mm) usin a guard column of the sane stationary

phase. 2.0 Therssidupwas pytiipaadbetixecn diethyhetherXd 00 ale)andi2oM NHs (2fmL) end theat

| ected and
concent rZ{ Aghpgiprdsy 8 SRORl o Eedy ! B GBI R 1R bombined Frufc fngre
[err]C wasib@w@mmeummg ahd dfied QVIgS q*hadbmmedag@apbfa%é&éﬁn iZdg of M

NaOH and extracted with chloroform The two organi c phases were washed

wi th wat er asudeproductWPurificating §y solumn chrom@awhumlumeéusmgt er being

vacuo ot oftgrorR i cand. NE(SBE0S) oy ok eichf ¥ S DR e "

77 iR Bokipotad as a yellowish foam: E'.SI m/z (relanve mtensxty? 470 (100, MHI
(R -2-N, N- D benzyl am no- 5- (1- hydr oxyet hyl ) - 8- (4- net hyl pi perazin-1-yl)-1,2,3
, 4- t et rahydr onapht hal ene
(R)-5-Bro - benzyl am no- 8- (4- net hyl pi perazin- 1 -yl)-1 ,2,3
, 4- tetrahgﬁé%'%napht hal ene (1.4 g, 2.8 mmol) was di ssol ved in freshly
distilled (R)-22AMiv @5 Letiyl-§- (D hetylpiperazin il JtetaBySfshaphthfeny €d 10
-78 [err]C._To the sol utlonqﬂfaswpg tert %ﬁi;?’lc’bl I thi u%ﬂ Zagﬂ m., 1.4

Min pent akB)-29V.H¥- %Myl@mmotﬁél-hwekmﬂbll&3.éﬂemdmnaph@dleac (h6igi ent

t ﬁgpre;g'é? :‘ gn o Owarr.t‘s ssolve 1%|ag§tp gc?d 88%20 E er({ lurred at 108‘38'%: %STﬁdgo gen%nd

was evaporated in vacuo and the residue was dissolved in methanol (150 mL). Palladium
(10%) on charcoal (600 mg) was added and the solution was flushed with nitrogen. To the
solution was added ammonium formate (1.7 g, 28 mmol) and the reaction mixture was

25 stirred at 65 °C for 2 h. The catalyst was filtered off and the solvent was evaporated in
vacuo giving 1.3 g of a crude product. The residue was partitioned between methylene
chloride (120 mL) and 2 M NH; (30 mL). The organic phase was washed with brine
(20 mL) and dried (MgSOy). The solvent was evaporated in vacuo giving 740 mg (79%

yield ) of the title compound as a white semi-crystalline solid: EIMS (70 eV) m/z (relative
30  intensity) 273 (24, M*).
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mxture yagossisged at -78 [err]C for 10 min, at O [err]Cm,%?Qmﬂ;g at

roomtenperature for 10 10 mn. The reaction was quenche wat er and
t he sol vent was evaporated in vacuo. =g The residue was partitioned

bet ween diethyl ether (100 nL) and 2 M NI§|3 (20 nmL) and the aqueous
phase was extracted with diethyl ether (20 nL). The conbi ned organic |ayers

wer e g\,/}/ashcfd!_zvlth brine (20 nL) and dried [err] The sol vent was

evapor at e 2.0 g of a crude product. Purification by colum

h t 181 in=1-~ | f NH
(95. 5. 0. o L b R bk AIE, o =1

conpound morpholinchenzamideoam ESI nmz (relative intensity) 470 (100, Mt1).
Exanpl e41

(R) - 2- Ani fvigmbelinebeszoig agid, (64 mg, O3 Lpmel), wos dissolyedsindry NN=py 4 onapht hal en

o ( Ry 2 : : e } ‘ ] \ : 1
-yl) - ?L R?r%etﬁ&lt?‘%rﬂ a %ﬂ)ﬁ%%%%len%&%ﬁﬁﬁ%ﬁMbm (§2 %Aﬁgmt%ni § Qﬁ%ﬂé%l ved
i n acet i cThe rehcliB mikxtureowas stirred 2t 752C fbPQ H and do6lddowd rdomh. terhperatupe. e nt

was evaporated in vacuo and the residue was dissolved in nmethanol (150 m).

Pal | adi unsolution ¢fi (R)y2-aminsl3rethyl8-(daoetyiniperasia- biihdd2,3 detetraby dronaphthalenea s
flushed wj i . TJO,t . t ded ium f te (1.7
g, 28 mol80 mac-28 BEpa 1 iy N i Hitinaguas B ) s aldband B peaclien
The cat al yfkn¥Pwad dtirkedy &%&ﬁierﬁﬁ&aﬁg@foﬁ%gf "l*he\%@ﬁ/eﬁe/@&oéﬁhg dand the Vacuo

giving 1.3 g of a crude product. The residue was partitio et ween
met hy ieneresidue wds|driedde v§a@0The prude gpraxivct s pafifiedrby prepamtive JLC on giliexse was

- vacuo. BhoErorefermpeaaselicon” Mol 30,57 ot fhe clfonk whicihtash 43 kG o £ e
S - 1|l Eomfed o A R0l P e S VA o i 24

Exanpl e 4?mensity£462 (27, M*); [a]21p -48° (c 0.09, chloroform).
y t hy1 &

(R -N[5-Ethyl =8-(4-ne pipé€razin-1-yl)-1, 2, 3,4-tetrahydro-2-napht hyl]-4-
nor phol i nobenzam de 4- Mor phol i nobenzoic acid (64 ng, 0.31 mol) was
dissolved_in dry NNN 5 dinethylformamde (1 nL) and 1,1'-

car borty| dExamplé43 ¢ (52 ng, 0.32 ol ) was added. The reaction

m xture was stirred at 75 [err]C for 1 h and cooled to roomtenperature. A
sol uti on ¢R)-N-[5-Ethyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]-(4-
(R -2-am &%}ghgﬁggga}&lgﬁjbréen%!ln%eper azin-1-yl)-1, 2, 3, 4-tetrahydronapht hal ene
4-Morphoélinocarbonylbenzoic acid (180 mg, 0.77 mmol; described in: J. Med. Chem.
1994, 37(26), 4538-4554) and 1,1 -carbonyldiimidazole (130 mg, 0.80 mmol) were
20 dissolved in dry N,N-dimethylformamide (3 mL) and stirred at 75 °C for 2 h. After cooling
to room temperature, a solution of (R)-2-amino-5-ethyl-8-(4-methylpiperazin-1-yl)-1,2,3.4-
tetrahydronaphthalene (200 mg, 0.73 mmol) in dry N,N-dimethylformamide was added and
the reaction mixture was stirred for 60 h. The solvent was evaporated in vacuo and the
residue was partitioned between methylene chloride (60 mL) and 2 M NH; (5 mL). The
2s  organic phase was washed with brine (10 mL) and dried (Na,SO,). Evaporation of the
solvent in vacuo gave 360 mg of a crude product. Purification by column chromatography
on silica using chioroform/methanol/conc. NHj; (95:5:0.5) as the eluent afforded 240 mg
(65% yield) of the title compound as a white solid: mp 213-214 °C; EIMS (70 eV) m/z

(relative intensity) 490 (27, M#%); [o]2! -28° (c 0.15, chloroform).
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(80 ny, OVWOMIB4 in dry NN-di nethyl formam de (3 nlL) was addavSESSM1IODE

reaction m xture was stirred at roomtenperature for 14 h. The sol vent
was evaporated and the 10 residue was drf7@d in vacuo. The crude product
was purified by preparative TLC on silica usi ng

chl or of ormf met hanol /conc. NH3 (95:5:0.5) as the eluent which gave 85 ny
(59% ' Jedq the title conpound as a white solid: np 234 [err]C
(dec); EI NEI%%%VTMZ (relative intensity) 462 (27, Merr]); [err]
-48 (c 0. OAR)e2xNoN Dibeniylamirics5-difluoromethoxy-8-(4-methylpiperazin-1-yl)-1,2,3 4-

(R -N-[5-Ethyl -8-(4-nethyl pi perazin-1-yl)-1, 2,3, 4-tetrahydro-2-naphthyl]-(4
- nor p!%mharéé ®nzani de 4- Mor phol i nocar bonyl benzoi ¢ acid

4538- 1554 14 3 Sition §RESINNSbletrylahindSChy dRATE-(4 meth Brai )1 2.5.4-
di ssol ved i tetrakiydrdhdphthabine\(l ig02 3anindh) ih 2-proparol {75 mili)vexd sediuribhydroxide(2.8r 2

h. After cooling to room tenperature, a solution_of

(R) - 2- ani nog-3%mmpl). asided withsHping, yarbmost of iy wps dissolyedi(1.5 h) and the reaction

hddeq and Xt ealed 18 655, CribrodHBodpmdthatey i bbb Er inth he KERREbA Pt
J i _ . or” .

chior qo. ( sHEeies SiaAiet fiin and eBSln AR e RS R e

Wi th brine teidperaresThe rbactioh mixtule wasdfitcered andithefsolveat was evapotatetiih vatuosacuo
gave 360 ng of a crude produyct. Purification by col um chromatography

on sili#a Landge seidnegvas partkianed bstweey diethy) etherrnd-water; The phases werg ssparated

fforded 24 . ( B5% Vi i Cte.e0lid:

P12 [ or S e orappic 358 Ya iid (e, SOR) ey AYAHRRTA Dol ifiChcloion™

%er r]); [ eg( éilicell gaﬁmﬁ; itSing ehibfofoimletianoBéiturated with NH; (100:1) as the eluent gave
anpl e

(R) - 2- N, N- R¥:gray @ifnyiekd) of a visspuseadersss oil: (ol et HP! ic ¥ eblprefary) BIMS 2, 3,
4- tet h ht.h . | uti
(R) - 2- N\- it @@ﬁﬁm vé‘-@%ﬁmﬁ%@i- SﬁprE SQr azin- l-yl)- 1,2,3,4- 5

tetrahydr onapht halene (1 g, 2.3 mmol) in 2-propanol (75 nL) as sodium
hydr oxi de (2.8 g, 69 mmol) added with stirring, until nost of it was

di ssol ved 1Ekxaipledsi t he reaction m xture was heated to 65 [err]C
Chl or odi f | ugr.onet hane bubbl ed i the reaction wth Vi gor ous
stirring foR)e-Aming r?@&@%rﬁ@ﬂ*&%‘%@rk%&%ﬁ%om to room

t enper at ur ;gglg F@ﬁ’zfﬁﬂtﬁﬂ fa xture was filtered and the solvent was
evapor at edeﬁeﬁ v g‘uo €

The title compound was prepared from (R)-2-N,N-dibenzylamino-5-difluoromethoxy-8-(4-

20  methylpiperazin-1-yl)-1,2,3,4-tetrahydronaphthalene following the general method of
Example 10. Yield: 67 mg (42%) of a viscous colorless oil: EIMS (70eV) m/z (relative

intensity) 311 (28, M").
Example 46

25 (R)-N-[5-Difluoromethoxy-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]-
4-morpholinobenzamide

The title compound was prepared from (R)-2-amino-5-difluoromethoxy-8-(4-
methylpiperazin-1-yl)-1,2,3,4-tetrahydronaphthalene following the general method of
Example 25. Purification on a silica gel column using chloroform/ethanol saturated with

30  NH; (100:3) as the eluent gave 26 mg (24% yield) of white crystals: mp 222-223°C; [)*'p

-51° (c=1, chloroform); EIMS (70eV) m/z (relative intensity) 500 (0.9, M").
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10 and $hReoojgRgisdue Was partitioned between diethyl ether QF.Q,SW The
phases were separated and the organic phase was dried [err ﬁered

and evaporated in vacuo. Purification o? a silica gel colum using
chl orof ornf et hanol saturated with NH3 ( 80 1) as the eluent gave 230
ng (21%yield) of a viscous colorless oil: [err] +119 [err] (c Q5

chl or of or El (70eV) mz (relative intensity) 491 (1, M. 15
Exanpl e 4m

(R) - 2- AT (Ry.N- @LM@ﬂﬁ'rﬂphﬁiﬁn-ﬂ ﬂﬁim%,bkaya?&mhahm.m—h- 2,3, 4-
tetrahydronaph hal ene he title conmpound was prepared from
(R) - 2- NN- &iﬂuom}nei.h}'lbcn&mdel uor omet hoxy 8-(4- 20

ot ho of To ict-canle totiion of B arpimbrib e ety Lo D200 o | ooc o
(RN {5 PRe sy 10 e, OXCHRLD bty pint oL, g6 sidIR 7,5 o

pht hyl ] - methyl¢heBhlgHuel (20 @ngrwmaﬁﬂuomm&hﬂ)mexﬁbyl EHISHES (98 1£.D.46 Sl d

from (R)-2-an no-5-dif| uor omet hox

met hyl pi pér methyleneghloride £5 mlzbaddcti/ mmmmm a;dﬂetxmthemugntwae afJowed al

t hod of e 25. P t,
Chi or of or i SirASABPIB, FafERranye (Pt 1S Bn Ry % Tl wishBa SiinBliiegit Y 26 g
24% vyi el Eddqm :
((:hl or )c/):‘ gr g?d‘glfn %H(g 8%&%%5% Xt a%%‘ggll%ﬁstegﬁfgl ty) d[Stg% B%%amé: , phl\a/fee?r;i §lﬁed1—
80 1o (ngﬂﬁ)d),dil&?ed and evaporated in vacuo to give a crude product which was punﬁed ona

LT uor oRUERGPIOHE e%rié 'cﬂlorof%e%/gﬁmpeﬁs aieddh Nifs G0F s tht chicat. viela:
g?)loz om 8%%‘4}@0?‘? r| et am ngv}?%fﬁsg?lg]repigﬁ@ﬁ @F}?P?ﬁ%at@%d’ane

met hy| ene cEloksTo EMS VY% (felative inten 0) Menzoyl chloride (96 ny,
0. 46 mmol) hflil)ﬁ met h{/’béene chloride (5 ) z(%ledhg?opvm se. After the

addition the reaction was all owed to stir at anbient tenperature for

15 mn anq;xvx/as t hen washed with diluted aqueous sodi um hydr ogen
car borfat e—ﬁﬂ@—%ggses wer e separated and the organic phase was dried 10

[err] fil mj-ﬂﬂ[ﬁﬂfhxﬁmlﬁbﬁ@lpxﬂeﬁh%ﬁu!~)ll)11}2,3’,5-tétlﬁhydﬁ>-nfdiﬁﬂﬂi I}4i ch was
purified on a I'ica gel colum using chl oroforn ethanol saturat ed
Wi th NH3 e:iﬂooa;rmbytueazmnt Yi el d:

(R)-N-[S_-_(4-methylpxperamn- -y)-1,2,3,4-tetrahydro-2-naphthyl}-4-

trifluoromethylbenzamide (80 mg, 0.19 mmol) and sodium acetate (200 mg) were

20  dissolved in acetic acid (3 mL) and the mixture was stirred at room temperature. Bromine
(34 mg, 0.21 mmol) was added dropwise to the reaction mixture and the mixture was
stirred for 2 h at ambient temperature. A 2 M sodium hydroxide solution (100 mL) was
added and the mixture was extracted with diethyl ether (2x50 mL). The combined organic
phases were dried over anhydrous sodium sulfate, filtered and concentrated in vacuo.

2s  Purification on a silica gel column using methylene chloride/ethanol saturated with NH;
(94:6) as the eluent gave 80 mg (85% yield) of the title compound as a white solid: mp
229-230 °C; [o]*'p -5.4° (c=1, chloroform); EIMS (70 eV) m/z (relative intensity) 495 and

497 (3, M").
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150 ng (8WO9%0s18Hhe title conpound as white crystals: np 20PcAiSERBI3HC;
[err] -20[err] (c 1.0, chloroform; EIMS (70eV) nfz (relative
intensity) 417 (10, Merr]). 15 Exanpl g148

(R) - N-[ 5- Bronp- 8- (4- net hyl pi perazin-1-yl)-1, 2, 3, 4-tetrahydro- 2- napht hyl | - 4-

trifluoronethyl benzam de (R)-N—[8-(4- met hyl pi perazin- 1-yl)-
1,2, 3, 4 tet napht hyl ] - trifluoronethyl benzam de (80 ny,
0.19 'ﬁa%ﬁg%%%m acetate (200 ng) were 20 dissolved in acetic acid (3

) and thG(RP%MNd)ibm)dtminmﬂ-membmeﬂlylpmmmd-yl}1,2,3,34 ng,
0.21 mmol ) was_added dropwi se to the reaction m xture and the m xture was
stirred fortetrahydronaphthajene enperature. A 2 M sodi um hydr oxi de sol uti on

(100 ni) i et hyl ether
(2x50 rrL)Wa(%%és %f)or@gg'gg or ga%ﬁaﬂn)&g{)ﬁdgg@% gc? d%réa'f‘ganhydr ous
sodi um sul fgirghydréndphiifatena {400 813; 079 main6l) was dimp.eed iR Freshlyrdidtilledt i on on a
silica gel colum using nethylene chloride/ethanol saturated with NH err]

(94:6) as ttbn'ahydneiuraxg@ﬁenBD ﬂugho{cBwizrhy'nrwmd@oleﬂéot-?S 16 Tmthp@ghdoaym
white solid: -230 [err] G, [err] -5.4[err] g chloroforn)
EI MB (70 e\edd«sdzerhbewéhﬂwn.(ﬂ an&» {4)M.in gentage, 1.0 mmoj) Thegeddishsolption was 30

iR - 2 3R A} AEnbiRS tempRstHEoR 40 Auin. Bramemethyl methyLether (6L, 079mzol) 4
t et r ahydr ona

(R - o B omo¥ %hiﬁpq‘%'ée”ﬁébwe%iﬂw?éweméfmﬁaf £78,°6 fof Lt § °C for Lh gnd at room
st 1] S BEHBERRE 6y 106l Mohe rPactiin W uciiEiRA S G g?‘éﬁg‘{é’ﬁ‘ﬁkcoéfed to

-78 [err]C ev'Espohted. The msudne wmq)ammneddxédmhntdaemybemw (70imb) and 2 MUNHgerr] L,
1.4 Min pentane,

anbi ent t enférmbland ‘?‘6 PQH??“R\I%’%? B‘Fraggg@ ‘ﬁﬂ?‘g}'l\,\%ﬁﬁégo - ﬁr {’Qe?gbgg%ml )
a5, 210 Yidalil TaefibleWashbd Witk bR 15 il il dted (M3SOR). e dobVent wils 2 ©
evaporated giving 330 mg of a crude product. Purification by column chromatography on
15 two silica gel columns using chloroform/methanol/conc. NHj (250:5:0.5) and (180:5:0.5)
as the eluents afforded 160 mg (43% yield) of the title compound as a yellowish oil: EIMS

(70 eV) m/z (relative intensity) 469 (4, M*); [0]2!p +33° (¢ 0.13, chloroform).

-—

~ Example 50
20 (R)-2-Amino-5-methoxymethyl-8-(4-methylpiperazin-1-yI)-1,2,3,4-
tetrahydronaphthalene
(R)-Z-N,N-Dibenzylamino-s-methoxymetyl-s-(4—methylpiperazin- 1-y)-1,2,3,4-
tetrahydronaphthalene (160 mg, 0.34 mmol) was dissolved in methanol and the solution
was flushed with nitrogen. Palladium (10%) on charcoal (80 mg) and ammonium formate

2s (170 mg, 2.7 mmol) were added. The reaction was stirred at 65 °C for 2 h. The catalyst was

filtered off and the solvent was evaporated in vacuo giving 97 mg of a crude product.
Purification by preparative TLC using chloroform/ethanol saturated with ammonia (8:1) as
the eluent gave 72 mg (73% yield) of the title compound as a semi-solid material: EIMS
(70 eV) m/z (relative intensity) 289 (40, M*); [a]P;; -10° (c 0.06, chloroform).




10 tenpe r 10 mn. The reaction was quenched wth
30 $itede %&éﬁ%@a@ hyl

sol vent was evaporated. The residue was partitioned b

ether (70 nL) and 2 M NH err] (15 ﬁz) and the aqueous | ayer was
extracted with diethyl ether (20 nL). ThE€ conbi ned organi c | ayers were
washed with brine (15 nlL) and dried [err] The sol vent was evapor at ed

giving 33 f fl crude product. Purification by columm chromatography on
15 two si &ég&lﬁ%&—cm ums usi ng chl or of ornf met hanol / conc. NH[ err]

G othe O )éﬁéfgﬁpou 3%‘?‘;85 effiylpliferS2i°Ilyh- £330 5}89““3’/’)‘:’9 n@"{lﬁﬁf{!‘ﬁ: el d)

I nt ensi t y#-mi6pholinobrezanifle [err] +33 (c 0.13, chl oroforrr) Exanpl e
50 20 (R),-.2- Am no-5-net hoxynet hyl - 8- (4- et hyl pi perazi n- 1XI -1,2,3,4-
t et r ahydr 8ri¥prRbelineheazoic acxd (54 mg, 0 26 mmol) was dissolved in dry N, ethyl-

'EeR%rzzihydro(?g%ﬁpﬁ *eneggﬁ‘gbqekméx t\r[r"i ofewg?écﬂgso Rg{c:f%{ﬁmtélne)o‘f'ggaﬁd?)t ﬁe

sol ution stirred %e¥5 40 £68 N15h #d ¢boléd 10T06# tefipetataticV A sohitish &@R{thﬁﬁ@is- (80
ng) and ammonium formate 25 (170 ng, 2.7 mmol) were added he reaction

\tAﬁs st : rr attthuxyﬁﬁWF%méthylpmmﬂ:ﬂeylt-dm g?tttrmlqsl]{onaphthaéanlet(& glg ?Dﬁ and
e sol ven vacyuo n of a crude produc

Purifi ca’E WVYEV‘ ‘ngg&r% 8@{% r(g IE“I) %P% ahe ERetion &’:“5#’& was stirred
ammoni a

conpound atsrkgni:tém eran?r[: ?I& nﬁ%?ﬁ%lsgﬂéﬁlé& ggapfo@ﬁ/& é@éﬁ 66){“5 gtﬁ&'\ﬁ/%
intensbty ))ro’met Péﬁﬁcdt{onrby]ﬁrepdrawe]na(ﬁs{ntg dhiérofornifinethahélVdthe. NBY (95:5:0.5)

82 |
(R -N-[5- %M%Mﬂ@ 9% men 80 yigld) of the mﬂchmpomdzasa whmasqidnmzoozcn aph

0. 36 mrol {desi IO O BHVE ey favennivn 475101 VD) 16 ko e G 12, shorefiomy, 1

' -carbonyl dii m dazol e was added. The reaction m xture was stirred at
75 [err]C for 1.5 h and cooled to roon1tenperature. A sol ution of
(R - 2- aninma%u¥e52 met hoxynet hyl - 8- (4- net hyl pi perazin- 1-yl)-1

, 2,3, 4-tetrahydr onapht hal ene (72 ng, 0.25 mml) in dry

NN- di et h{R-2NArDibenzylamino-Gehydzenymethyi-$- Me@eth)ﬂﬁ)mmleylm&%ﬁ rred
crude 10 SFRRRBBSEBNELE . on by breparat ve TLC using o 0 o
(oo 31 o S pane AN neisinl St Cntlyipperdf o B! 317 0o 00
tetrahydronaphthalene (800 mg, 1.6 mmol) was dissolved in freshly distilled
tetrahydrofuran (80 mL), flushed with argon and cooled to -78 °C. To the solution was
20  added fers-butyl lithium (1.5 mL, 1.4 M in pentane, 2.1 mmol) and the reaction mixture
was stirred at ambient temperature for 10 min. Methy! chioroformate (250 L., 3.2 mmol)
was added and the reaction mixture was stirred at -78 °C for 50 min and at 0 °C for 1 h.
The reaction was quenched with water and the solvent was evaporated in vacuo. The
residue was partitioned between diethy! ether (90 mL) and 2 M NH; (15 mL). The organic
2s  layer was washed with brine (10 mL) and dried MgSO,). The solvent was evaporated in
vacuo giving 770 mg of a crude product. Purification by column chromatography on silica
gel using chloroform/methanol/conc. NH3 (250:5:0.5) as the eluent afforded 610 mg of
(R)-5-carboxymethyl-2-N,N-dibenzylamino-8-(4-methylpiperazin-1-yl)-1,2,3,4-
tetrahydronaphthalene (containing 13% of the corresponding 5-hydrogen analogue) as a
30  yellowish oil: EIMS (70 eV) m/z (relative intensity) 483 (1, M*). The methy! ester (610




(dec); ElI MBOb60s18d/) mz (relative intensity) 478 (7, M err] )spci€d9slorzso
-46[err] (c 0.12, chloroform. Exanpl e 52 15

(R) - 2- NN- Di benzyl am no- 5- hydr oxymnet hyl - 8§:§ met hyl pi perazin-1-yl)-1, 2,3, 4-
t et r ahydr onapht hal ene SR

(R) - 5-Brono- 2- N, N-di benzyl am no- 8- (4- net hyl pi perazin- 1 -yl)- 1,23, 4-

hyd ht hal , 1. ) . di | ved in_ f hly di illed
st e Gl e et i 1
he, 0 L1 o a2 i, o4k AL o o bl QDA 2

10 min. Met4s/4C st 208 eSlRwEdLy codfiflg teFdol-tentpefatiiF®d The macﬁonw&sga&md&ndxthe
reaction mxture was stirred at -78 [err]Cfor 50 mn and at [err]C for 1

h. TheateeQOiply), 1566 NaOH C12001L) dnd watee (240 )tfoowed by stirritigsthe slurry at

evaporated in vacuo. The residue was partitioned between diethyl ether

(90 nl) sancroemMergppratiet foridsS i The muecipitatgamiasciiltered pffiand thesolwensiveas evaporated
bri 10 nL d dri Th | yent d i

o1 vi g 770 ThyagHs EVEIe A0 BE Bl Erbe iibdter Ruttialng 7 sPlviin iremastS A on
silica siliéd é!%bﬁ‘x%xﬁg%ix‘ig’ cHiStofariFR ARAbIESHC NHYT9559RS) &% He ehueAifgdvaB360

el uent afforded 610

(R) - 5- car bang (50%yield) of the title cornpound ase @hite foam:EIMS () &¥) m/4z (felatine) -
1,2,3,4- . tetrahydronaphtfal ene (g¢aontaining 13% of the correspondi ng
5- hydr ogen BIFAS (gsh"é'{);g@w?d"l“g\ﬁféf’rzo?m."f@lw-(70 eV) mz (relative
intensi;toy) 483 (1, M+). The nethyl ester (610

83 ' ng, 1.1 mmol) was dissolved in freshly distilled tetrahydrofuran
(35nL) and Exdible's3 al umi num hydride (120 ng, 3.1 mml) was added. The
reaction mXxture was stirred at 45 [err]C for 2 h followed by cooling

to room t enfi+2xAmino-Sinethyl-8c(+methylpiperazin{leyl) 1;2,3,4-tetrahydnonaphtiialéne

L), 152 0 [err]L).and wat 4 L) fol tirri
o111 DR b Oy kil 2 ™! 109,
of f and t haefphydotaphihaled¥ {350 mE 6178 mmol) whs \GiERed Iirymaangii)gsqnef, | 15:&&%;1

product. Purifi‘cati on by col um chromat ography on a ica g
usi ng cisl or(@0)mhrobaicaal(17¢ mg) wasladdgdadthe selutios wasflushed:with gitvegedc Do the

(Pl ative. soblioR wisiFighs ppmp Sy oruEPisPane, o f mengl and i rebetoniaibnpit pas
chl or of or MgtirrelQt 65 °C folFISHPIMR cathlyst was filtered off and the solvent was evaporated in
vacuo giving 220 mg of a residue. The crude hydroxymethyl compound was dissolved in
acetic acid (25 mL), palladium (10%) on charcoal (60 mg) was added and the solution was
20 flushed with hydrogen. The reaction mixture was hydrogenated at room temperature and at

atmospheric pressure for 4 h. The catalyst was filtered off and more palladium (10%) on
charcoal (160 mg) was added followed by hydrogenation at room temperature and at
atmospheric pressure for 24 h. The catalyst was filtered off and the solvent was evaporated
in vacuo. The residue was partitioned between diethyl ether (70 mL) and conc. NH; and

25 the organic phase was washed with brine (S mL). The organic layer was dried (MgSO,)
and the solvent was evaporated in vacuo to give 120 mg (61% yield) of the title compound
as a white semi-crystalline solid: EIMS m/z (relative intensity) 259 (20, M+); [a}2!p -1°
(c 0.09, chloroform).

30




(R) - 2- Am _no- 5- net hyl - 8- (4- et hyl pi perazin-1-yl)-1,2,3,4-tetrah ht hal e
ne WRPMISIZ N Di benzyl ami no- 5- hydr oxynet hyl - 8- (4- met hﬁ%’%&?@%@ -
1-yl)-1,2,3,4- t et r ahydr onapht hal ene (360 ng, 0.78 mmol) was

di ssolved in nethanol (35 nmL), palladi un$45 (10% on charcoal (170 ng) was
added and the solution was flushed with nitrogen. To the sol ution was
added ammonium formate (390 ng, 6.2 mmvl) and the reaction m xture was
stirred atExdmpleSd| C for 13 h. The catalyst was filtered off and the

Py oxymet RV IR Amethyip g fot- L9 S itro b Batifia e ©7 e

pal | adi umﬁp&@oﬁg A | (60 ng) was added and the solution was 20

flushed w e reaction mxture was hydrogenated at room
t enper at ur 4&-Motghelinobenzoiaacit (32 mg| .44 memol)veasidissolved in @Vt al yst was

Fol | onetl fimepiiogaAmiden k) OPEdJm-Aitpeet 17 (e solution yangdastns 57
fol | onwed C

f 24.h. .Th A :
Evapor at ectArbayigimpRilE /enE-0 4 Hinth shE U beRldor ikdd b NERRL ITIC or |
(70 m.) ang5§0ffe sOUTli6H Whs 8o5le®B fobfh @hipeRitereRRa{R)-BaninG Shmethyi-844br i ne (5
m.). The organic Fayer was dried [err] and the solvent was evapor at ed

in vacuo tmethyipiperafin+igyl)-d 23 ¢itetrahlyduinaphthalent (t1G:mgp@4a anmol), disgolveddni t e
e Yot Gy NN yiroriappiuie 2 spl) wes hddss. ThE SISk waf S0Pk roba® 1)

84 - iving 290 mg of a crud

CRy - . RSy fgr 30 b, The solvent was evaporated in yagua giving 200 mg ofacrude |\
- nor phdistoPerificatiol &y prepafativier FILO bn silizargebusing chldrgfodn/methapolidonenv| )

di ssolved in dry NN- § dinethyl f | d flushed. with. .
it rogen. Nels(hSSLihseius st el MSE (/5% Nl onof e spiRRoTL i S Yy

0. 47 mmol) d_t O ot ' : ] 21 .60°1. 5
. The sol S RER 1oaoldeas FIMS (10RVERR: belafvEnBheid) 448 16,1 B 60
(R) - 2- am ng: §1 §enibkbropm).4-

nmet hyl pi pe?:a@lln’-l -yl) - 1,§2, 3, 4-t etrahydronapht hal ene (110 ng, 0.42 mol),

di ssol ed in dry N, N-dinethylformam de (2 nL) was added. The sol ution
was stirred at room 10 tenperature for 30 h. The solvent was evaporated in

vacuo givi W of a crude product. Purification by preparative
TLC on sil si ng chl or of or M met hanol / conc. NH3 (95:5:0.5) as

the el uent (S)F2-Amiad-8:htomerScmethoxyd,2i3,4ctetrahydronaphthaeneund as a white
oo P 268 gk SombouEadiyniienized horgine 1 e protere St EALGHIE ] ting 8 (5
(S)-form: [0]2lp -62 ° (c 1.0, chloroform); EIMS (70eV) m/z (relative intensity) 257
» (17, M+, 81Br), 255 (20, M+, 79Br).

Example 56
(S)-8-Bromo-2-N,N-dibenzylamino-5-methoxy-1,2,3,4-tetrahydronaphthalene

The title compound was synthesized according to the procedure of Example 22 using the

25 (S)-form: EIMS (70eV) m/z (relative intensity) 437 (38, M+,81Br), 435 (41, M+,79Br).

Example 57
(S)-2-N,N-Dibenzylamino-5-methoxy-8-(4-methylpiperazin-1-yI)-1,2,3,4-
tetrahydronaphthalene




Exanpl e 5&0 99/05134S) - 2- Ami no- 8- br ono- 5- net hoxy- 1, 2, 3, 4-t et r abgu/SEISIBHGal ene
The title conmpound was synthesized according to the procedure of Exanple 21
usi ng the (S)-form [err] -62 [err] ggc 1.0, chloroform; EIM (70eV)
mz (relative intensity) 257 20 (17, Merr], [err]Br), 255 (20, Merr],
[err]). Exanpl e 56

S)-8-B N i | n0- B i ] '
The /¢ o QBREOEGRICIEY of Hadfis et it o bhepibpifis STECRRRRID ABANE. o,
using the ¢§)-forml EIMSTV0EV )iz (redative intedisify) @58t (N0p ML ensi ty) 437 (38,

Merr],[err]Br), 435 (41, Merr], 79Br). Exanpl e 57
(S)-2-N, N-D benzyl am no- 5- net hoxy- 8- (4- net hyl pi perazin-1-yl)-1, 2, 3, 4-

t et rahydrowne

85 conpound was synt hesi zed according to the procedure of
Exanpl e_23 (&Sh! O ] 79 ' ' ol V)
e 108 M(mm %Xn%?xgﬁg a-pRéHyipfpé¥zin/ PFHL1,31%54-tPaRy drbRaphibaiitie

('S) - 2- Ami nThe titlelcbmppurid wis lzed Recording-td the protedurs of Exainpli2ddis gt hal
ene The title conpound was synthesized according to the procedure of
Exanpl e 24 (S)fommp: ERMS (70eV)rak (tedative imtensity) 216VFSWE). (rel ati ve intensity)
275 (55, Merr]). Exanpl e 59 10

(S) - N-[5- Met hoxy- 8- (4-net hyl pi perazin-1-yl)-1, 2,3, 4-tetrahydro-2-napht hyl ] -

4- no 'lggpenzam' de The title conmpound was synt hesi zed
accordi ng %ﬁe—wocedure of Exanple 25 using the (S)-form np

229- 2339 [ e($)-N-[5tMetHoxy(8-(dLmethylpiper afin 1531)-1{2, 38 -tetiddhydré2zndphth i) iqu
intensity) 465 (92, Merr]).
morpholinobenzamide
The title compound was synthesized according to the procedure of Example 25 using the
(S)-form: mp 229-232 °C; [0t]2!p+48 ° (c 1.0, chloroform); EIMS (70eV) m/z (relative
intensity) 465 (92, M*}),
15

Example 60

(R)-N-[5-Hydroxy-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl}-4-

morpholinobenzamide

The title compound was synthesized according to the procedure of Example 25 using the
20  product from Example .10: mp 84-88 °C; [a)2!p -46° (¢ 1.0, chloroform); EIMS (70eV)

m/z (relative intensity) 450 (32, M").

Example 61

(R)-2-N,N-Dibenzylamino-8-(4-benzylpiperazin-1-yl)-1,2,3,4-tetrahydronaphthalene
2s A solution of (R)-2-N,N-dibenzylamino-8-bromo-1,2,3,4-tetrahydronaphthalene (58 g, 0.14

mol), N-benzylpiperazine (31 g, 0.18 mol), R-BINAP (6.7 g, 11 mmol),

tris(dibenzylideneacetone)dipalladium(0) (4.4 g, 4.8 mmol) and sodium terz-butoxide

(19 g, 0.2 mol) was heated under argon at 100 °C for 17 h. The mixture was cooled to

ambient temperature and filtered through a pad of celite. The solvent was removed and the




15 Eg‘gi’%] 0 '
(R -N[5-Hy ro>’<‘§- -(4- et hyl pi perazin-1-yl)-1, 2, 3, 4- tetrahydr(o’nfE%aé%lﬁ%%yl]
4- nor phol i nobenzam de The titl fﬁﬁconpound was synt hesi zed
according to the procedure of Exanple 25 ng the 20 product from Exanpl e
10: np 84-88 [err]C [err] -46(c 1.0, chloroform; EINMS (70eV) m z
(relative intensity) 450 (32,

. Exanpl
(R) - 2- N, N- DicpedeApsidhg Wés Bwﬁﬁdo@hé yirlljﬁi)ﬂ‘ ﬁé#%@?ﬁnfsg!”;@‘egtagel’smxl %“éﬁ‘&t{fr'dr)oﬁébﬁt h

alene 25 A t- il. =+63°
(R) - 2- NN- di @2‘?\4?3? e 8 (6% yield) of the fitle compound as a Ight browme i 4% # =5%714

mol ), N-benzyxhprpenaz ik | 1,4+, 9, 11mm|)

tris(di benzi/(?"l genea@e?'gﬁgg(g?%gﬁlgéﬁant{%&mg M .8 myml) and sodi um
tert - but oxi de (19 g, 0.2 nmol) was heated under argon at 100 [err]C for
17 h. The mxture was cooled to anbi ent tenperature and filtered
through & pdixample®2i t e. The sol vent was rempved and the

nept anel et O ZNRLEb e Tnd 8 b G0V PrilaliBefani B T2 £y, i o1 o

of thetlthen?g @Hfiﬂ thalerld Oht-brown oil. [err] =+63 (c 1, CHC 3);
El M5 (70eV) i{?ealvelntenmty) 501 (1, Merr]). 5 Exanple 62
(R) - 2- N, N- DiTeazolhnoa M-Mmmntylmw(@bpmﬁppmw-ﬁ)ﬂ 2.33-4-

t et r ahydr onapht hal ene a solution

(R) - 2- NN- di uemdmnanb&@hpa(@e&ﬂ%m&@ﬁ Sﬁdmzn gaefate (148¢,4.8 mol) in acetic acid (

[ heer 5 ach 1) el REshe o, ko el Rabe 18t YD A8 1L A sl tof TR

stirring. Thg r&xﬁk germ& aid thé Sstution w‘is eweporate in PdcubOTHE feRiEdEY Wére partiithed

t he solution was evaporate I n vacuo. The remains were partitioned
bet ween di etteyweett diethyl éthér (1)5 rahdwaater (I(IL). The o'fgmm)pkgmmwas pbbected sl

col | ected and extracted w th aqueous_sadi um h drOXI de hed
Wt e, Semerd i ameos s by asids Mt iR Frpecdieadress 70 g

of a brown o 0 | |, i wg‘g e
hept ane/ et hyﬁm‘ﬁﬁ‘g %'}aeg%%l f%}d t%%lgeg?] t% (Ig a&?‘t\?\g& ifggﬁ'(@g 0 Vi gﬁ gﬁ‘&g? atsﬁ.teca

15 gel column using heptane/eﬂ)yl acetate (5:1) as the eluent to give 41 g (58% yield) of the

title compound as an oil. [a] 3, =+19° (¢ 1, CHCLs); EIMS (70eV) m/z (relative intensity)

579 and 581 (0.2, M),

Ty

Example 63
20  (R)-2-N,N-Dibenzylamino-5-methyl-8-(4-benzylpiperazin-1-yl)- 1,2,3,4-
tetrahydronaphthalene

A solution of (R)-2-N,N-dibenzylamino-S-bromo-8-(4-benzylpiperazin-1-yl)-1,2,3,4-
tetrahydronaphthalene (35 g, 59 mmol) in anhydrous tetrahydrofuran (650 mL) under argon
was cooled to - 70 °C followed by the dropwise addition of n-butyllithium (36 mL,

25 89 mmol; 2.5 M in hexane) during 1 h. The solution was stirred at - 70 °C for 2 h and
iodomethane (9.3 g, 65 mmol), dissolved in anhydrous tetrahydrofuran (25 mL), was
slowly added. The solution was kept at - 70 °C for 1 h and then at 0 °C for an additional
hour, and then quenched by the addition of 2-propanol (8 mL). The solvents were
evaporated, and the remains were partitioned between methylene chloride (700 mL) and

30 water (350 mL). The organic layer was collected, and the water phase was extracted with




title conmemomiosass an oil. [err] =+19 (c 1, CHCl[err]); El VNSPCTBES/OI1800

(relative intensity) 579 and 581 (0.2, Merr]). Exanpl e 63 20
(R) - 2- NN- Di benzyl am no- 5- net hyl - 8- (4- benzgy pi perazin-1-yl)- 1,2, 3, 4-
t et r ahydr onapht hal ene A sol ution of

(R)-2-N, N-di benzyl am no- 5- br ono- 8- (4- benzyl pi perazin-1-yl)-1, 2, 3, 4-

tetrahyd THY mL
under ar gonteaiite SRReS P mb TH Lo FARAE: Hhiss fal A6 esomicsa
addi ti on of arit éwapyrateditd gmﬁtxﬁéommo%ﬁﬁ’maﬁﬂ wis 5uﬁ»ﬁ¢moxhesﬂmgebhuiumg 1 h.

The solution was stirre - 70 OC for 2 h and i odonet haneé g, 65
mol ), di ssmmgmpmmcmmkm(ﬁéb as thecalugni ta give 20 81(64% Kield) of the tlle) y

added. The sol uti 70 Cfor 1 na O [err]C
for an add|?9‘BPf?¥“ Qitms;tmewéﬂéh%‘é’éewyﬂg&dyﬁon of
2-propangl (8 mlL). The solvents were evaporated, and the remains were
partitioned between nethylene chloride (700 nm.) and 30 water (350 nL). The

organi c | aypka 69! | ected, and the water phase was extracted with
87 et Ny iene chl ori de (200 nL). The conbi ned qrgani c phase was dried

[err] fil te(R)dZ-AmerameMﬂeﬁmpmziml-g'l)vla.2314-gewﬁhﬂll‘oneph éne The oi|l was
Phe el uent  Aduiiowe o5 g8cz- fdﬁ@e‘*mﬂayuw? by G ben ey Fipeais Db 2 |
(R -2 A nbtelefusehteRliaidhe (20 €38 ol sityh it Pormiate (57 &, BEAIHLA aid 10%

A M Xt upg Ofaallaa}mﬂombh&tmmulgwaaeefﬁmaatxﬁnketﬁmﬂ(mgpwlam [Feadixture wasy| ) -

1,2,3,4- t et rahydr onapht hal ene (20 g, 38 nmol), ammonium form ate (57
g, 0.98 nol poaleditolroomitemperatuseiandfiliered Mughhp@éosc@teuﬁze sodytiomauas i n

met hanol (2 L) for 3 h. The xtur.e was . ed to r&y gferat g@ and
filtered thf ted ByqcHa FM@"’%"WP‘B{‘F ween me %’5 (ﬂ acuo
and the reng| {1 b t (WaTa L)
and aqueougmé"ﬁrs%%é&(’ggm% Wﬁlﬁzﬁaggﬁa@c@ éetg‘?e and t he
aqueous phagguetas lﬁﬁe% retteadted with fRtHe ¢hiotide (250l X The ebmbintd®rganic

combi ned organic hases were dri edJerr] filtered and evaporated in
vacuo t asgi pbasés @egp NpiSEa filtered and evaperated invacuatoging 8esg 35 % Meld)'nfe

oil was trituraied in eth er, to give ||,
D0 505 [ o FiFleccompomh 8 AR Gil- e o5k s Siiieectifl BBl s 1 give g b ™
Exanpl e 65 crystals: mp 204-205 °C; EIMS (70eV) m/z (relative intensity) 245 (31, M+).

o~

Example 65
20 tert-Butyl (R)-4-(4-Methyl-7-amino-5,6,7,8-tetrahydro-1-naphthyl)piperazin-1-
carboxylate
A solution of (R)-2-amino-S-methyl—S-(piperazin-l-yl)~i,2,3 ,4-tetrahydronaphthalene
(8.3 g, 34 mmol) and triethylamine (4.0 g, 40 mmol) in methylene chloride (2 L) was
cooled to 2 °C and di-tert-butyl dicarbonate (7.4 g, 34 mmol) in methylene chloride (250
25  mL) was added dropwise under 30 min. The mixture was stirred at room temperature for
1 h followed by the addition of an aqueous solution of sodium hydrogen carbonate
(500mL). The phases were separated and the organic phase was dried (N2SO,), filtered
and evaporated in vacuo. The crude product was purified on a silica gel column using

methylene chloride/methanol/NH;3 (aq) (10:0.6:0.06) as the eluent to give 3.7 g (32% yield)




20 tert - Ryb¥bos
(R)-4-(4-Met hyI 7 am no-5, 6, 7, 8-t etrahydr o- 1- napht hyl ) pi perpzlelysnm 101390

car boxyl at e A sol ution of 8
(R) - 2- am no- 5- net hyl - 8- (pi perazi n-1-yl) - Js_ 2,3, 4-tetrahydronapht hal ene
(8.3 g, 3 mmol) and triethylamne (4.0 g, 40 mml) I n rrethylene chl ori de

2 L) was cooled to,2 [e nd -tert-but di,car ate 34
Erm)lg in mef thetitlecompoypd as. ?@h’%‘g‘ %‘8‘)‘%"5 t’(ﬂ“dﬂ\%ﬁ '] ( ?nn

The m xt ur ure for 1hfo||ovved by the
addi tion 0?7 an aqugougqgo uéslﬂggsof isJ’m hydr ogen carbonat e (500m.) .

The phases were separated and the organic phase was dried [err] filtered
and evaporated in vacuo. The crude product was purified on a silica gel
col umm usi Example 66¢t hyl ene chl ori de/ net hanol / NH3 (aqg) (10:0.6:0.06) as the

| 3. 32% | d
5" s GRSonie-Mitmui-EiesthtriocuaripyIpinecsindl- 113 3d-atmbydro-2-

E;;t uR/[atelr(r)n 'ﬂthyiﬁ%ﬁ%%@h% (70eV) nlz (relative intensity) 345
(R) N-[5- N%Wsloinﬁrdn‘bf%brfbuﬁdﬂeﬁwe aélhgrws B! P.?ﬁﬁﬁélndéscﬁbad th ﬁeémfs getrahydr

0- 2- napht hyl ] - 4- nor f ol i nobenzam To a sol ution of

4-norfoli nﬁasmﬂmms BG Dtg(méhdsAgﬂt 10rgnkikim. YO8, J#{l€y), 2060-2064)in anhydrous N,N-
Rast ei ki ene, .; Degut,i.en A Zh. Og. Khim 1978 4(5’a£ 2060- 2064) in
anhydr ous Kime YfOﬂQﬁnHé? ﬁlﬂofqﬂ“}ﬂ!(ﬂ# bd '(3&’?9“)’1@)1 °1°( )added dazol e

2 13 I
(2.1 910 ook Adon ROMSLARY! £6; 44165n BL0G0 gaggwgfoggo}@g Al on
t enper at ur ﬁxentc%BIedQH rodm tdfipetathirk. mhmyl (R)alﬂ(ﬂl-(ine':thﬁ»‘f aﬁnﬂdas 628 tEtRh¥dro-1-

napht hyl ) pi perazi n-I-carboxyl ate (3.7 I n anhydrous
NN- di et hy naphithyldpiperazin-1-cqrboxylaty (372 g, hhmmbloi mmhydmﬂsaN,NFchmdiylfonnunnhd
the m xture was _stirr

| t
and the cr (fRmidsyagadd @BﬂﬁFf?gﬁsahmﬁmﬁﬂﬂi&axg&%ms evapoor%{gg 'kj}r.] vacuo

PPt anel ot iy Aol it e Ll PR L ol

166, 1554 1 fhtel 332) ab4Re clh 4.2% (74% yield) of the title2, 43,
120 139 e Pand 45l Sl o 434 i) o

(R -N-[5- NBOinpbmﬂi:(smmmkazm 1-yl)-1, 2,3, 4-tetrahydro-2-napht hyl]-4-

(RN '5”"*“%2@5%??% R3O0 135,122,140, 128,25, 25 147, 114,75,

tetrahydro Sljgnepenzam de (4.2 g, 7.9 nmmol) in nmethylene
chloride 2 (39 ‘JriryL:ﬂzésgD{d %C?@was added trifluoroacetic acid (12 niL).

The solution was the stirred at

20 Example 67
(R)-N-[5-Methyl-8-(piperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]-4-
morpholinobenzamide
To a solution of (R)-N-[5-methyl-8-(4-tert-butyloxycarbonylpiperazin-1-yl)-1,2,3,4-
tetrahydro-2-naphthyl}-4-morfolinobenzamide (4.2 g, 7.9 mmol) in methylene chloride
25 (390 mL) at 5 °C was added trifluoroacetic acid (12 mL). The solution was the stirred at
room temperature for 24 h and the solvent was evaporated in vacuo. The remains were
partitioned between methylene chloride (250 mL) and a 5 M aqueous solution of sodium
hydroxide (100 mL, pH 10-11). The organic phase was collected, and the aqueous phase
was re-extracted with methylene chloride (100 mL). The combined organic phases were

30 dried (Na;SOy), filtered and evaporated in vacuo. The crude product was purified on a



room t enpwos9Ost34f or 24 h and the sol vent was evapor at ed i NPCUESENS/013902
remai ns were partitioned between nethylene chloride (250 nmL) and a 5 M
" aqueous sol ution of sodium hydr oxi dgo(100 mL, pH 10-11). The organic
phase was col |l ected, and the aqueous phase was re-extracted with

met hyl ene chloride (100 nL). The conbi ned organi c phases were 30 dried

[er rlfil t?iing gémn Bflh%nh% y1éhe cMidHRie/mEBaRd I, (igP (1030, 8WR08)R thd éifgnton a

a ge usi ng ret hyl ene chl or1 de/ net hanol / NH3 (aq)
(10 0.8:0. Qﬁﬁlvas 2 $1¢92% yizid) of the titlocqynpomnd a8 ag oflo@hick cristhllizet] (lipkt trowhe

el Fur ati ofSRIG by sRprton R ety euiss b g7 1P TE (i s T -5 R EIHCRY Epvs
CHCl[err]); (7(EWSWZ (relauvg 1&:&!y%§462r3emt)l ve intensity) 434 (23, M). 5

Exanpl e 68

(R)-N—[?-NEthyI 8- (4- et hyl pi perazin-1-yl)-1, 2,3, 4-tetrahydro- 2- naphthyl]4-
chl orobenza m de To a sol ution of

(R -2-am nmﬁ%&bsl% (4- rrethyl pi perazin-1-yl)-1,2,3,4- 10
t et rahydronap al ene (52 ny, 20 mol ) and triethylamne (1 7 mol )
in rre(R)Neiiel\'h‘bh!df&-ﬂbn\eﬂwlmrmleﬂdhéd,:b“'éeﬁl'aszw%ﬂlanhﬂwlb‘ﬂo benzoyl
chloride (50 rrgb 0. 29 nmmol ) in nethylene chloride (10 nL) and the
reacti on wahl enzamide o C for 30 nin. The stirring was continued

for anot he‘l‘oQa ;&& %ﬁﬁgﬂtaﬂﬁm ?fg 6@_@&&5}1@33}%_5@“@@3 JAS

evaporated i n vacu remalr ns we urifiet"on a si'lica gel colum using

et hyl aget dtfah¥8ron mﬂmmztmg,ﬂzwmmmmd(tﬁeﬁﬁﬁme(hmmmuenmd:lpmgl ve 50
ng (63% yi el d) of the title npound as white crystals 210-212
[err] C, El metiylenpghlonide (10anlo) waseaddnd aisalutipn O§éﬂchlor°berngsl clﬂergar (50 mg, 0.29

(R~ B r o3 i meens BN (g e e RBeion s shilef PR 0Bl The"

0.1 mol) ¥6iting was AR RRSHLUIE € Stu A iEh ek 61 ohd Bhoha 0k ud M

aqueous sol U he aq eous | ayer was extracted
wi t h di et hyvagdrived i witupl Thevethairisovere pbnﬁewlomagﬂrciacgel columphmmgsthgdraeet:aas hed

with brine ( m.). The etheral |ayer was drjed rr and the soI vent
was evagor apewmngm&yéa@m (h§ %) 3s QlegFl'éﬂme@VFﬁgén& Us
fn'D }J; f' gg : ;28}“88% Cet ﬁfgﬁ%&%:'gg &%%o-%b °é”%n91%’t%bév?¥n9{*<‘réi§uéé%téﬁmy)039‘76

(28, M),

Example 69

20 (R)-2-N,N-Dibenzylamino-8-bromo-1,2,3,4-tetrahydronaphthalene
(R)-8-Bromo-2-amino-1,2,3,4-tetrahydronaphthalene hydrochloride (50 g, 0.19 mol) was
partitioned between diethyl ether (700 mL) and a 2 M aqueous solution of NaOH (100
mL). The aqueous layer was extracted with diethy! ether (50 mL) and the combined organic
phases were washed with brine (75 mL). The etheral layer was dried (N2;SO4) and the

25 solvent was evaporated in vacuo giving 43.3 g of the free base. The base was slurried in
acetonitrile (600 mL) and benzyl bromide (54 mL, 0.46 mol), potassium carbonate (66 g,
48 mol), potassium iodide (200 mg, 1 mmol) and an additional 100 mL of acetonitrile
were added and the reaction mixture was heated to reflux. After stirring for 9 h the
inorganic salts were filtered off followed by evaporation of the solvent in vacuo giving 91 g

30  of aresidue. The crude product was dissolved in diethyl ether (100 mL), cooled on ice and




48 1ol ), W usiddm i odi de (200 ng, 1 nmol) and an additionﬁl%@g%s@k”g
ef | ux

acetonitrile wer e added and the reaction m xture was

After stirring for 9 h the inorgan|§ salts were filtered off foll owed
by evaporation of the solvent in vacuo g V|ng 91 g 30 of a residue. The
crude product was dissolved in diethyl ether (100 nL), cooled on ice and

Hexane (1. g%})maggxy?ethml- Q@hé’gi't% %ﬁw%wm@d@@&a@%@s%e&madded
;IC]{J;ngdng&i(El onml%'%g’ é‘g“\,‘é)ﬂ"gsgi g d&stH%f&ktggh%%neEtlli.)) %&gx 2 M

stirred fopthér (1.5 Eﬁ&@bzwa% ssla06n 8f RAOMA S0 hEL Pt AddeP48e Wilkture
re-extracted wth 5 diet ether (100 nL) and t'he conbi ned organic

| ayers was wasastierel for 2th. The pbases @(&rcnsgparated andTthe aguepas phaseheasaewatracted with

[err] and the ol vent evapor at n vacuo affordin 94%
yield) df dicthyl eiher (109 scamgmeflmam layogs wasyashed mmmf(’u;%b

Phe of nent To¢ ofebni¥ AR 7 difed (N3 58 dlpbe e B 8 0flyiog”

| at t
g rR)e g INVﬁI- nggggza ;g%d)::gﬁhé‘ﬁde é@ﬂxggﬁ'ﬁ%& azl}dr\]o gﬁ gAn anal&@?ﬂ‘w @F%%r Bed oht h

al ene by E)‘epz.tdtive\mJleﬁaamg)clﬂomfmexa%p:{lﬁ) asathealh.;euit qah,ﬁ‘huw ene
4- et hyl pi per azi ne

48 g, 118

<(1I| ssgl ved (‘gg?&ggﬁb) ENS WQ)"VQ%I'ZK EdeBS“)W‘pﬁ aaqige?](m;ii? IM%OI ution
wer e aqged (R-(+)- 2,2 -bis(diphenyl)phosphino-1,1,- bi napht hyl (5.5
g, 8.9 mmol), tris(di benzyl i deneacet one) di pal l adium( O (3.4 g, 3.7 mmol)

and sodi unEkahipldye oxi de (16 g, 0.17 nmmol) and the reaction m xture was
stirred at 85 i!e!rrIC for 3 h. Filtration through Celite using

chl or of or n(lﬂhz-mbNdhbcrzudamam&(#an(&&llﬁp&ggh-wl) -1,2,3, 4-(tjmraﬂydguiiaﬁhthhhned by
t t

Pur 11 cat | CR U hibeey ek g ﬁ%éﬁtegag%%p%e&ﬁé‘nﬁi R hLp Bimy) and

acet at e/ me%lh@%%&%@ﬁ:ﬂ bon]‘ll thoh) Werd BRSAUUL R tofRNE £b i} B hdea D) ©f

the title c OW’'S which crys

st andi ng: mh@ &ATbene sloﬁndﬁhbﬁe(aaaedam (22, ﬁf-Bis@ﬁphéﬁgl)phosphﬁbelnB'Lt y) 425
(26, I\/[ererapé rr t+40[err] (c. 0.57, CHCI[err] | e

(S) g ﬁl\m N?Dl | i&lspﬁpmoé)zms(dxbynyyhﬂ;tzeamwne)dlpaﬂh@ddmwba@mm&‘kmol) -
Sene (ay ghesoiom 3P BloRiak LT O BsRoi A fieTlirion mafepte ad hipet sy P
charged i nfg 3BYHlkiatiOh AFGu r@téaﬁé aﬁ§§ chloro feﬁn)raem%xggﬁe SR £5Y56 ?&ded

10% Pd/ C (9.4 g, contalni 50% H e reaction m xture was stirred
at 70 [ er rthe ehedt fdllowed dy elv;pbmmnoﬂ:he solvent ik daciilgdve 68cofrdrade/produas

20  Purification by column chromatogtaphy on a silica column using ethyl acetate/

triethylamine (100:1) as the eluent gave 44 g (88% yield) of the title compound as a
yellowish oil which crystallized after standing: mp 82-84 °C; EIMS (70 eV) m/z (relative
intensity) 425 (26, M"); [at]p? +40° (c 0.57, CHCl,).

2s  Example 71
(R)-2-Amino-8-(4-methylpiperazin-1-yI)-1,2,3,4-tetrahydronaphthalene
(R)-Z-N,N-Dibenzylamino-8-(4-methylpipefazin-l-y!)-l,2,3.4-tetrahydronaphthalene 47 g,
0.11 mol) was dissolved in acetic acid (480 mL) and charged into a Biichi glass autoclave
(1L). To the solution was added 10% Pd/C (9.4 g, containing 50% H,0). The reaction

30 mixture was stirred at 70 °C and at 5 bar hydrogen pressure for 10 h. The catalyst was




91 wowvesdsdy filtrati on and the sol vent was evapor at pOT/SBIS/EAD
giving 65 of the crude material as an oil. The crude material was used
in the next step without isolation of thedjree am ne. An

anal ytical sanple was obtained by partitioning the crude product between
met hyl ene 5 chloride and aqueous NH3. The phases were separated and the

o PRonC gor ™ EmiiRsa BE Rlltion and sl Solvet WS evaboldity inldelo BUpeS b nile 2
as the el uenhagtit d&&ntokleThé éﬂu&e ﬁﬁﬁ?ﬁll%s @Sedbin the nexitfseeprvittiowriidolationdt the' free

eV) mz (relative intensity) 245 (10, Merr]); [err] -2.7[err] (c 1.0
CHCI[err]) aifiine. Exanpl e 72

2 A O nalyeal saaple wab biabded ) parifoning i cride prodiet Barween ethylent ~ ©

éRifm‘?;‘} " chdelde B GR NIE THE bogcd sobe€ sapfiyd By UHARG PR Wad St O
acetic acid &Mﬁnﬂk)melmusedéa@ﬁhmdm wﬁcagslet@hhﬁ&ﬁsxﬁg (6 0 ni, 0.12

mmol ), dissolved in acetic acid m.), during. 13 nin and at a
maxi mum t enmﬂmbfum/mémﬂm)l.{oenc ]NH; (&Dt%@ Sbamhlwlwm givdhig the titlelcompound as a

wae. evapor attgwish oi: BT Gttt a5 B M do 13 Fudiel-Baded

and evapor at¢ﬂ X he residue was partltloned bet ween et hyl acetate (300
m.) and H er S 100 nL) and cool ed on ice. The pH 20 was adjusted to
11-12 by,4 he addition of aqueous NaOH (45% and the phases were

separate The aqueous | ayer was extracted with ethyl acetate (2x200 ni)
and the Example®d or gani c phases were washed with br| ne ( 80 rrL) and

T b TR L S bl
AR (2 mééﬁ-(@&exﬂﬁﬂipyazm'l’i-‘ii)-i,é,a,i&wahydiénéphﬁ?al&ezév g 031 rifubl)) -

25

(R -2-N N Di WW(% 811 B oy wereidspivea i dteticacid (145 nl.)3 T thet r a-
hydr onapht hal ene

(R) - 2- Amno- solitiommeastadded brontigt (6.0 ela Hi12-mmpl) dissclyad in acetic atiddi4hmbds hal en
c,(35 3,730 010 1) M 0 38kl 3P R0 i abbEL ¥

ni trogen.

reaction mixture was stirred at room temperature for 1.25 h. The solvent was evaporated in
vacuo and additional acetic acid (60 mL) was added and evaporated. The residue was
partitioned between ethyl acetate (300 mL) and H,O ( 100 mL) and cooled on ice. The pH
20 was adjusted to 11-12 by the addition of aqueous NaOH (45%) and the phases were
separated. The aqueous layer was extracted with ethyl acetate (2x200 mL.) and the
combined organic phases were washed with brine ( 80 mL) and dried (N2,SO,). The
solvent was evaporated in vacuo giving 27 g of the title compound as a brownish oil: EIMS
(70 eV) m/z (relative intensity) 324 and 325 (22 and 17, M*); [oJp® +3.5° (¢ 0.23, CHCl3).

Example 73
(R)-2-N,N-Dibenzylamino-5-bromo-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetra-
hydronaphthalene
(R)-2-Amino-5-bromo-8-(4-methylpiperazin-1-yI)-1,2,3,4-tetrahydronaphthalene (35 g,
30  0.10 mol) was dissolved in methanol (250 mL) and flushed with nitrogen. Benzaldehyde




92 W odis4 O- 10 nol) and acetic acid (18 nL, 0.31 I ded
and the SO?[%%I on was stirred for 1 h at roomtenperat é’s%:"g‘?n
cyanobor ohydride (6.9 g, 0.10 nol) was di ssol ved in nethanol (100 L)

and added during 8 m n. The reaction m'>3%.1re was stirred at 40 [err]C
for 1.5 h. An additional anount of benzal dehyde (21 ni, 208 mmol ) and S

S b o S S L A3 o
id (27 . irr . t 15 h. T
e oot v Pored 8L AR Bt E S inh Whorpron IRTESILDI B0 ", T,
sol vent WafissBl@H%h aelthnbl (100 $A0) andAdEE ShGhiES WA, TR fehbddt afkeie WiRRmes hY!

- an
acetate (400 nL) and H20 (100 ni) and pH was adjusted to 11 w th aqueous
NaOH 10 (a1 403C for b$h. Aniaddisionakamomnt of benraldehyde (2iomlh20&mmedandohase was

57 2 VAR .6 S5 ke P el
| WA 68, d.
(N2 38 AT WSSO LA, 549 4 BBl

acet at e/ t i AbepaheTara 5hl 68 the sastid] waehdtatagdeni NaOH (SGRIC, W5a) dhd Gfed NE
title conpound as a 15 yellowsh oil: EIMS (70 eV) mz (relative Intensity)
504 and 555 hthe3salvent 8ab evigfoeated ¥z vdceo. The residue Bias partitiofi€d bétinedd ethy] ) .
Exanpl e74

(R) - 2- N, Naepiater {200 miad SLRLIAQ mig and pitwag pdjpsied to i hwithagpeousNaQH - t et r a-

20 hydro hal<gne .

(R - 2R, REF B 57400 The, phasts wefs sgearaied, apl s 900 s P ras gi-prtgcted with

. 2, 3, 4- t elekiRy] acetate (150/L) 3R tHeAoBiMindd! Srganic PaydE WiB WasN@Pwilh BRRL (7’1% i)

freshly distilled tetrahydrofuran (300 n.) and cooled to -78 [err]C

under ar g@he ofgartitphase lwasidoied (8S&i)lantl thelsolveht Was évaporateinivacuo giving168cg M

in hexane, 0.31 nol,) dropwi se during 45 nmin at a nmaxinmum tenperature of

-76 [ er r] of axguderpradyst, Rurification by, column rhramatography enssiicamsing el i onal 20
u

mn. A solutj . aYel , L n.freshl
distilled #%%%Z‘H%Wﬁ“%b"{’i’@ argr%e %%“‘%H%ﬁ%r‘%%%%é%ﬂ%}r th Bele c5mpodnd gs 2
a maxi gumyeRewhasili BIMSS (70 €¥) bk (rblativesitér@ity 'SODERES050LS4ndh.6, VDeE fi}p 2T he
reaction mxture was stirred at -78 [err]C for 50 min and at O [err]C for
50 min. THE5F éad09oGHED- quenched with i-propylal cohol (3 nmL) and the
sol vent was evaporated in vacuo. The 30 residue was partitioned between
ethyl acetate (300 nL) and HO (30 nmL) and the phases
93 je8garated and the organic |ayer was washed with brine (30
m). Afte

(R)-2-N,N-Dibenzylamino-5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetra-

)

20 hydronaphthalene
(R)-2-N,N-Dibenzylamino-5-bromo-8-(4-methylpiperazin-1-yi)-1,2,3,4-tetra-
hydronaphthalene (16 g, 0.31 mol) was dissolved in freshly distilled tetrahydrofuran (300
mL) and cooled to -78 °C under argon. To the solution was added n-buty! lithium (19 mL,
1.6 M in hexane, 0.31 mol,) dropwise during 45 min at a maximum temperature of -76 °C.

25 The dark green solution was stirred for an additional 20 min. A solution of methyl iodide
(1.9 mL, 0.31 mol) in freshly distilled tetrahydrofuran (10 mL) was added dropwise during
25 min at a maximum temperature of -74 °C making the green color disappear. The
reaction mixture was stirred at -78 °C for 50 min and at 0 °C for 50 min. The reaction was
quenched with i-propylalcohol (3 mL) and the solvent was evaporated in vacuo. The

30  residue was partitioned between ethyl acetate (300 mL) and H;O (30 mL) and the phases




(Na2SO4), mwolymesiporati on of the solvent in vacuo, 15 g of apergges/segiuct

was obt ai ned. Purification by colum chronmat ography on silica using
ethyl acetate/triethylamne (100:1) a?3the el uent afforded 11 g (82%
yield) of the title conpound as a brown oi EIMS (70eV) s nlz (relative

intensity) 439 (5, Merr]); [err] +86[err] (c 0.05, CHCi[err]).
Exanpl e 75

(R - X 2- hAlm no- WefsteRgated apd the-qrEanip, i% -fa Wf“}qd)‘zlih brige (3 L) amquﬂms
101 1S, eSOl adeRugoriloR S 10 BIVRE VBB, Y it Crulle phddu WAL BBGaliog. |

acetic aci d pddficdiieh b?'t@hﬁﬂi}%tﬁeﬁato@f@hy on sﬂi’caﬁis tﬁ&l&%&m@dﬁ&ﬁﬂiﬁé&ﬁm&ﬁl% 1))

10% Pal | adi um on charcCoal (2.8 g, containing 50% H err] O was a
The react i onasthetelueat affiorded 11 g é82%tyield) d¢fahe tide aonmhpaundasmbromndeib JdMS (70eV)

pressure for 3.5 h. The S éé r and the sol vent was
evapor at e¥ |W/§/gﬁl65"“ﬂf€swgs4l3§3§% &“i%;s"' (F%tqesgﬁﬂ{élb)et ween ethyl acetate
(400 nL) and water (100 nmL) and cool ed on an ice- 15 bath. The pH was
adjusted to 12 by addition of agueous NaCOH (45% and the phases were

separated. Tgga s phase was re-extracted with ethyl acetate (2 x 100
m.) and the —%i ned organic | ayer was washed with brine (50 nL) and

dried [err] Hl)abﬁminot—ﬁ»methyl-&aﬁ-ﬂieﬁudpipemﬁn+lnylv-aga;3,4gamh16rtgnéﬂmia)amI d)
of the title conmpound as a hrown oil érelatlve

i ntensity) 260-3-84Y- %@W}afmn?-érmfmylﬂ%wthvlemmi{y&i

%?”Rl [58t RyteoBS e (28 g GLammahwas disyolyed in zcstic acid (80 L) and churesd fofo
nor th'Eu@HPéiﬁ‘s%%ﬁRdiﬁwc (1L). 109 PARldim SnRBhrioal (258 £, Coftabtifh 50% H0)NY

D|fferent|al Scanning Calorinmetry (DSC). The 25 tenperature scanning rate
was 10 [ err] @apeddedi The Eaemmrnumvy'efwasrsnnedm 7efgandkats$ bar jdrogen pressargfoes

were investi atedlna nup: pans _w t.h 1 ogse |ids under nitrogen.
(R) - N[ 5- Met ﬁLns P%H%@P%fo@né §°3‘1=@ “@wymmsﬁm@u@%m#yﬂ 4.
gzr phol i nObe%gM%oEydjﬁeQQ%&ﬁ)ﬁa%@at @%%)%d water (100 mL) and cooled on an ice-

(R) N- [ 5-)/et Byth; Phd fH WRislalijubieA 26 82 by addilibn of a e%ué‘NaeiH @ISYsY dird4he pRidedele 4

nmor phol i nobenzam de (150 ng, 0.33 mmol) was dissolved in
t et rahydrofu sepzrz(t@d mh)‘: ajjyeous phasnemsurngxaame@réﬂl)ethsd racetated2 xcl 0 ral) andihe

0. 69 | di tetrah

The whi L pr G BInE Grzenitayer a8 FeRshe Hith atine St apd AHER (3800 Biapoaid

g:%:’gq iﬁgugg b syivehTh- vazztbega% qug @% yxéljdg Qf H@nﬂ’@&nﬁﬁﬁﬁ&%ﬁ a'ordws Qufm}fs a
(70 V) m/z (relative intensity) 259 (34, M*); [0)p? -1.1° (c 0.09, CHCl5).

Example 76
Salts of (R)-N-[5-Methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl}-4-
morpholinobenzamide.
All melting points were determined using Differential Scanning Calorimetry (DSC). The
25 temperature scanning rate was 10 °C per minute starting from room temperature. The

samples were investigated in aluminum-pans with loose lids under nitrogen.

(R)-N-[5-Methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl}-4-
morpholinobenzamide Hydrogen (25,3S)-Tartrate.




acetone s 30 nL) and after standing for 3 h at roo e the
fl ask vvas%&uy&h‘ in the refrigerator for 65 h. The soli g}ﬁéﬁg@g&red
and washed with cold acetone to give 120 ng (61%yield) of white
crystal: nmp 142-148 [err]C. Anal. Cal cd. or [err] C, 58.7; H 7.0; N,

8.8. Found: C, 58.6; H 7.1; N, 8.8. 10 Exampl e 77
(R) N-[ 5- Met hyl - 8- (4- et hyl pi perazin t et rahydro napht hyl ] -4
mbKJrmdaemhs«r(egnmﬂpw-mﬁiz;z,wmymz-naphmyw-

fR)lSN- Lgrg/eﬁiﬂh MB- 4- rretééltl%ngelgrgﬁg X%l 2%)93% h dro Z(Q%t t;yl] 4
Beggamlr ?LH&&@S@ ﬁ‘g))l. %‘%net ra‘liﬂlt@%tl*’gr an %gmn{mssﬁﬂéﬂﬁﬂe&%%ﬁ#@pw Se.

The white praeaigdd &b sThe i;vhﬁé pebcipidd temaﬂﬂﬁlderwdhﬂmwrredhmdrﬁfmhﬁhoﬁmn tot O
give 180 ng (86%yield). The crude salt (180 ng) was recrystallized froma

3% s aqginoukB0ag (86% yirld\. The aruds salt {1 70mehwas ressysiallized fiomer 3% /aqueoys
filtered) and after, 20, _standi over I ght oom tenperature,the solid
was i1t er SR ANHSOECHTL RS Gnfind For £} 4L RO ookt e Aesk ek

| i quor b gglhe
{1 2ok vy I PBtefiedfibs frfd 5‘31“?%%%%%@?%?& B4 g drflccld act bR R 1207
the refri gesg(61s Vield) of whitéleeystd! infl 142948 °Ct AnsklCakd. figshed with col d

acetone to give 61 29% |eId of white crystal: 120-130 [err] C
Anal . Cal o @rHaNPGHOPRRA; Cs58.7; By 7.07No .8 Fownds C. 86, 73; NsB.8; 1
7.1; N, 8. 6 30

95 1o nple 78 (R -N

[ 5- Met hyl - ﬁ"%’]% J?yl pi perazin-1-yl)-1, 2, 3, 4-tetrahydro-2-napht hyl]-4-

nmor phol i no Benzenesul f onat e.

(R) - N-[ 5- MgRhW-[5SMefhyTe8- Wi‘d%tlﬂ_ﬂbﬁkrﬁm-fl-ylle)Z,S,4-tetrahydro-2-naphthyl]-4-
1,2, 3,4-tetrahydro- 2- naphthé ]
morpholinobenzamide ydrogen (2R,3R)-Tartrate .
(R)-N-{5-Methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl}-4-
15 morpholinobenzamide (150 mg, 0.33 mmol) was dissolved in tetrahydrofuran (3 mL) by
heating and L-(+)-tartaric acid (110 mg, 0.69 mmol), dissolved in tetrahydrofuran (3 mL),
was added dropwise. The white precipitate was filtered and washed with tetrahydrofuran
to give I80 mg (86% yield). The crude salt (180 mg) was recrystallized from a 3%
aqueoﬁs acetone solution (48 mL) (some insoluable material was filtered) and after
20 standing overnight at room temperature the solid was filtered to give 8 mg. The solvent
was removed from the mother liquor by using a gentle stream of nitrogen so that 4 mL
remained. The flask was allowed to stand at room temperature for 65 h and was then put in
the refrigerator for 5 h. The solid was filtered and washed with cold acetone to give 61 mg

(29% yield) of white crystal: mp 120-130 °C. Anal. Calcd. for CxH3asN4O2xCsHgOsx2H;0:
2s C,58.7;H,7.0;N, 8.8. Found: C, 58.9; H, 7.1; N, 8.6.

30




5 nor phowmoRstadani de (100 ng, 0.22 mmol) was di ssol ved i nPCEHSEI800f ur an

(2 m) by heati ng and benzenesul fonic acid (40 ng, 0.24 mol),
di ssolved in tetrahydrofuran (4 m.) gswas added dropw se. Diethyl ether
was added and the resulting oil was titurated. The solid was filtered

and washed wth diethyl ether to give a white solid that was stored in an

exi cator o gel: np >250 [err]C. Anal. Calcd. for [err] C, 63.4; 10

H68 NMdCGSlH?ONS? Exampl e 79
.N-[5-Methyl-8-(4-methylpi razm-l 1)-1,2,3,4-tetrahydro-2-naphthyl}-4-

[5 NEt hyl - -)64 [rret hyl yp| p(era2| r);!::.Lpe 2y 3, ’é%’3t’et rahy)('jro napht hyl ] - 4-

mor phol i nohmphoﬁutdaeﬂ;atnu@dkmpﬁeﬂfwatmh sul fonate. 15

(R -N-[5-Met h -8 (4 rrethyl pi perazinp-_ 1l-y

. 2,3, 4-t et (RY ywmn-lwriaﬁébémbh@% -aehtdidng, o. 22
ol ) ves g iﬁ}%‘ﬁﬁ%ﬂa@?@@aﬂﬁgﬁrﬁ@e‘ﬂ@% sfved ip st toRaB 38 mL ) by

tet rahydr of,4ii@g 4nd tséniene\éﬂsoxﬁéldad (40 24-midoB)| BiSolfdd Rl tetrahydidfurms4 added,
the solid was filtered and washed with tetrahydrofuran/ i et hyl ‘ether
to give a nil); wasadded drdmlsmemgl ethemmaddcdandeha resilting oilevaskiturated<The np
220 [err]C (decom?. Anal err] C,..48.9; H 7.1; 7.9.
Found: C, salidiwasfiltered anchasheg thh dlethyl ether {0 givey white solid that was stored in an

()N 5 Mk Bl B e ok ba'ed Contiebsetlossingrel bl | -4
(R) - N-[jp- r'\’q]msl N39(ot FeRidY ), zsnemamﬂlsw) 1, 2,3, 4-tetrahydro-2-napht hyl ] - 4
- no

ol i nobenzam de ( 100 ny, 0.'22 nmol ) was di ssolved in
tetrahydrofuran (2 nmL) by heating and maleic acid (29 ng, 0.24 mmol),
di ssolved in tetrahydrofuran (1 nlL), was added dropwi se. Diethyl ether
(5 ) wasExample 79" t he clear solution to give an oil. The 30 solvent was

decant ed  apg NYS- NREI'S- (mBiy1Berdzin 113,34 Wt yidrdV2-pibhEHy-4e 0! ! d

filtered
and Washednmxbhom.aiéfdkmm&ﬂydmeﬂu\@mma@mhta that was stored in an
exi cat or over blue ge np 160 [err]C (decom). Anal. Calcd. for [err]

C, 63.8s (R)-N-[Ei-M&hm-S-lw-nﬁ:thlpxﬁgmm 1-g)-52,3A-teptahgdrp-2-naphohyd}-4- 5
Exanpl e 81 rpholinobenzamide (100 mg, 0.22 mmol) was dissolved in tetrahydrofuran (3 mL) by
heating and 1,2-ethanedisulfonic acid dihydrate (55 mg, 0.24 mmol), dissolved in
tetrahydfofuran (2 mL), was added dropwise. Diethyl ether (2 mL) was added, the solid
was filtered and washed with tetrahydrofuran/diethyl ether to give a white solid that was
20  stored in an exicator over blue gel: mp 220 °C (decom.). Anal. Calcd. for
Ca7H36N,0,%XCoHs06S2%4H,0: C, 48.9; H, 7.1; N, 7.9. Found: C, 49.1; H, 6.8; N, 7.6.

Example 80
(R)-N-[5-Methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]-4-

25 morpholinobenzamide Hydrogen Maleate.
(R)-N-[5-Methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]-4-
morpholinobenzamide (100 mg, 0.22 mmol) was dissolved in tetrahydrofuran (2 mL) by
heating and maleic acid (29 mg, 0.24 mmol), dissolved in tetrahydrofuran (1 mL), was
added dropwise. Diethyl ether (5 mL) was added to the clear solution to give an oil. The

30  solvent was decanted and the resulting oil was titurated from diethyl ether. The solid was




(R) NWVM?&E&%' $- (4-methyl pi perazin-1-yl)-1, 2,3, 4- tetrahyq,&,s%s,&gg%hyl] 4

nor phol 1 nobenzam de Hydrogen Sul fate.
(R) N[ 5- Met hyl - 8- (4- mathylplperazmlég :
1, 2, 3, 4-tetrahydro- 2- napht hyl ] - 4- r phol i nobenzam de (100 ngy, 0.22
mmol ) was di ssol ved in tetrahydrofuran (2 nL) by 10 heating and sulfuric

aC|d(25 |ssolvd|n1etr dro an (1 nmL),
added dro§ él‘fg’snﬁﬁiwgg e&t“égW&sa‘f’ Q@@M@EQ(‘PW?H“‘“

£22;32¥g[ |zé’g‘ﬂ‘fé [errfo(dfﬁgprt g&ﬁ:}l ﬁk%ﬁ%‘g\édg{%ﬂ%?ﬁb ?%gg) e

refrlgera}psgo)qapmpgmd d’t‘gg‘pqilmmsgjlltered and washed with cold
H20 to give 28 ng (31%yi el d a ‘white solid: np 230 [err]C (decom). Anal.

Calcd. for 15 J[err] C 57.4; H 7.1; N 9.9. Found: C 57.7; H 7.4; N,

9.0. Exanpl e 82 (R-N
5- Met h§/! Eé@ﬂﬁlu yl pi perazin-1-yl)-1, 2, 3, 4-tetrahydro- 2- napht hyl ] - 4-
(RN 1 5- PRER My e CeRlpeloarindyhyt,23 4-teteabydre Tonpab sl e ny1  4-

mor phol i n Relfolienzanidd HydFogea SilRite. VWas di ssol ved in ethanol (3 ni) and

a 50% aqueous D-gluconic acid solution (80 pL, 0.24 mmol) was added
dr opwi se. (R)RN-[S<NVethyl-8- (4—methylpq:erazn9\kqdl)-iﬁ,31&-mtmhydm§ﬂ-maplahywm e Vi scous
oil. The crude o0i] was recr stallized froma H20 in acetone

sol uti on E®rpholinghenzamide(100@ng, 0.2 mmall-wasdissqlyed @3&5@&@9@&&? &) bys

and wdbhefeingy e Alfr acld RS ETER B ol 36 Sd if bt LRE, g’ (eégg/o
)5“99:3(1) HOf %@%éﬁml{lbﬁﬂﬁg T%o‘ﬁ% ﬁ%@qﬂtﬂ@ was filtdréd ﬁﬂ&waﬁﬁ%ﬁ'mﬂ%hﬁﬂ&dﬁﬂhﬂ t%rgi\}e

97 1 B ang(88%3@eld). The crude salt (80 mg) was recrystalhzed from HgO (12 mL) and

(N L e St i s L oS -

(R 1 e TS P 968l o0 com. ok e o

ol ) 1vas CHESNAGAML0ISKHS0: 4) 50149 ) 7a13 N, D 9riBouhy: C, 57.7; H, 7.4; N, 9.9.

Example 82
(R)-N-[5-Methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl}-4-
morpholinobenzamide Gluconate.

20  (R)-N-[5-Methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl}-4-
morpholinobenzamide (100 mg, 0.22 mmol) was dissolved in ethanol (3 mL) and a 50%
aqueous D-gluconic acid solution (80 uL, 0.24 mmol) was added dropwise. The solvent
was removed in vacuo to give a white viscous oil. The crude oil was recrystallized from a
5% H;0 in acetone solution (3 mL) and a 10% H,O in acetone solution (3 mL), decanted,

25 then allowed to stand at room temperature for 65 h. The solid was filtered and washed with
a cold 3% H,0 in acetone solution to give 95 mg (65% yield) of a white solid: mp 130-140
°C. Anal. Calcd. for C2;H3sN402xCsH120,xH,0: C, 59.8; H, 7.6; N, 8.5. Found: C, 60.0;
H,7.4; N, 8.3.
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heati ng arO9%8%I34i c acid (56 ng, 0.46 mmol), dissolved in tRIW/IEIROLIMUr an

(2 m), was added dropwi se. Diethyl ether (4 nL) was added until the
sol ution was cl oudy. The sol uti on wagzheated to reflux and set aside
to cool. The solid was filtered to give 42 ny (34%yield) of a white

solid that was stored in an exicator over blue gel: np 150 [err]C 10

(decom). %g%a%nple 84
(R -N-[5-Me =51 a- met hyl pi perazin-1-yl)-1, 2, 3, 4-t et rahydr o- 2- napht hyl ] -4

- nor p{R)-NStelefiiylis] @-iethylpipe i-imat )-1J2§3,4-tetrahydro-z-naphthyl]-4-
(R) - N-[ 5- Met hyl - 8(4 rrethlp era2|n1
1, 2, 3, 4- t et mwirplicincbenzami drOgenSummol i nobenzani de (100 my, 0.22

oL 5 e RSt ”5*3‘?%6% otz oA Wyt S RRpatEy 2' 23323

d Th
Fecryst af || TiopftiotfiBbentRuse (TRY S o122 it byl Gickityeh M QHLS
sol ution (7nsding ahdSuédinielaeldy(58ng, @46 mimd]), disselved ugteuahﬁlzoﬁsax( (mﬂ.r ivedsd)

of light yellowcrystals that was stored in an exi cator over blue gel:
mp 250 [ er r pddeddiropwise. Diathyll ethen(4ml) was aided gntil the soutigirwaes clepdyz. The N,
9.7. Found:

(R)-N-[5- Néfﬁi*}ig'g*’%i ested i 13 AB 56 apids 19 caol, THE sclidvasRleres iosive 43emg 1 1 - 4
E R -N [ r5m R,Ef%?’f‘} J?Wﬂﬁ? i g;@%??as(éﬁrc% Qﬁ gxicator over blue gel: mp 150 °C

, 2, 3, 4- yet r pdesdh). 2- napht hyl | - 4- nmor phol i nobenzam de (100 ng, O0.22
nmol ) was di ssolved in tetrahydrofuran (20 nL) and L-(-)-malic acid
(59 ng, 0.44 mol ), dissolved in tetrahydrofuran (3 nmL), was added 30
dropwi se. The precipitate was filtered and the solid material was
recrystalli wa 15%

100 my (77908 AORIRIR CotbtinApipeladlih )12 S5t alifro 4 paphiiial-0, 0, ©

Cal Cd for nfirphofinolehz@inide Methansulfofatel, 9. 7. Found: C, 58.1; H 7.4 N,
9. 6. 5 Exanpl e 86

( R) - N-[ 85 %(WN-E-W%BK%%%P@EW&%MIH 2,34-gtephydnor Zrngphthyld4napht hyl | - 4
morpholinobenzamide (100 mg, 0.22 mmol) was dissolved in tetrahydrofuran (15 mL) and
methanesulfonic acid (42 mg, 0.44 mmol), dissolved in tetrahydrofuran (5 mL), was added

dropwise: The solvent was removed in vacuo to give a white solid that was recrystallized
from acetone (5 mL) and then ﬁom a 15% H0 in acetone solution (7 mL). The crystals

20 were filtered to give 37 mg (31% yield) of light yellow crystals that was stored in an
exicator over blue gel: mp 250 °C (decom.). Anal. Calcd. for C2;H3sN4O2xCH303Sx2H,0:
C,57.9;H,7.6;N, 9.7. Found: C, 58.1; H, 7.4; N, 9.6.

Example 85

25 (R)-N-[5-Methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl}-4-
morpholinobenzamide Hydrogen (S)-Malate.
(R)-N-[5-Methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4~tetrahydro-2-naphthyl]-4-
morpholinobenzamide (100 mg, 0.22 mmol) was dissolved in tetrahydrofuran (20 mL) and
L-(-)-malic acid (59 mg, 0.44 mmol), dissolved in tetrahydrofuran (3 mL), was added

30  dropwise. The precipitate was filtered and the solid material was recrystallized from a 15%




nmor phol | Rpdesgsaay de D hydrogen Citrate.
(R) - N-[ 5-Met hyl - 8- (4- met hyl pi perazin-1 -yl )- PCT/SES8/013%0

1, 2, 3, 4-tetrahydro- 2-napht hyl ] - 4- nor phol i nobenzam de (100 ng, O0.22
mmol ) was di ssolved in tetrahydrofuran (3% nmL) and 10 citric acid (51 ng,
0.27 mml ), dissolved in 10% H20 in tetrahydrofuran (5 nL), was added

dropwi se. The solid material was filtered and recrystallized froma 20%
H err] O i fH20 in acetonasolutios (FrinL,). Theesalisl wais filterefiitd give 400 mg (Fi79e yidRl) of whit2 %

yield) of white cr : 160 rr].C com n |l ¢d or
Vore)) ' sprautsp J00°C Raecdtn): Anat, Gatod. Tor €t NBiCat093k00E, £ K5
Exampl e 8% . . . .

(R) - N-[5- 71\3&?’%9-‘ Fopnd: €138 Lkl 4 MN126- 11y .1, 2. 3, 4-tet rahydr o- 2- napht hyl ] - 4
- nor phol t nobenzam de Hydrochl ori de.

(R) - N-[ 5- Met hyl - 8- (4- net hyl pi perazin- 1-yl)-

1, 2, 3, 4- t Exanipld86- 2- napht hyl ] 4. 20 nor phol i nobenzam de (100 ng, O0.22
mol ) was di ssol ved. i n_anhydrous tetrahydrofuran (15 m) and HC in

anhydr ous &r--BrMethyl8-(¢-methylpiperazina1ryhr b4 tetrahydro2naaplthylido

I di Whi BC I ]t d and washed w th di et hyl
ether to &v}ﬂ%%b%ﬁ%“ﬁgm@ﬁ%smééwﬁte e 2pyst als. 25 PHARMACOLOGY
El ect ri calpf-netsivetlivigl @ty -1- - i pital
cor e o R e Y A Bl 1l o
sti mul at i amorphalincbenzamside{106omg 0.22:mmell) tweas dissolved in ttrahydrofurgs(16hnC)adday e
been pre-incubated with This release is simlar_to that

caused®by CHEF aeid(p] Mg, &Hdgfrn%blv_uélssgx;gw %40 indrisehydrofpem (S avle: Wiaer gi ¢
nerve ter [?gﬂ%l éﬁ)pglgﬁeéggg ‘&Iﬂgd A%eBl SRERRESASNE S stSRES frbm! S2ddh BrLOIEUPAL T On

medium T

99 it (1A, ofhe! SO b FllieRld folkEvaISE ek (529'71BRY B W2 LRG0 6P160S.

in the guinea pigs (like in humans) bel onging to the h[err]-Hi[err]
recept or SGdeenm.).TAnal, Calgd for CxHaiNBXCsHeOnt2HO €p5BPsH, 7.6; N, 9.ddBmmdt he
anount of [ 3H] -5-HT, rel egased by field stinmulation whereas the release is

I ncr eased ?sa‘m}ﬁgdﬁi t%50f this receptor type. Testing conpounds with this
met hod_.is s- accordingly a convenient screening technique for determ ning

t he po’t’ency and functi onal effect of new h5-HT[err] receptor agonists
and ant ag@xaniple 87 Met hods and Materials

(R)-N-[5-Methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl}-4-
morpholinobenzamide Hydrochloride.
(R)-N-[5-Methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]-4-

20 -moxpholinobenzamide (100 mg, 0.22 mmol) was dissolved in anhydrous tetrahydrofuran
(15 mL)' and HCl in anhydrous diethyl ether (4 M) was added dropwise until the solution
was acidic. The white precipitate was filtered and washed with diethyl ether to give the title

compound as white crystals.

s PHARMACOLOGY
Electrical field stimulation of [3H] -5-HT release from occipital cortex of guinea pigs
[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 similar to that

caused by nerve stimulation, i.e. exocytotical release from serotonergic nerve terminals,

30 depending on the presence of Ca2+ in the incubation medium. The 5-HT release is




Buf fer cowpemesidon (nV) NaHCO err] (25), [err] Herr]0 (1. 2c1/Siv8io1390417) ,
KCl(6), 10 [err]S[err] X7H err]0(1.2), CaCl[err](1.3), EDTA Na2(0.03). The
buffer is gassed for at least 30 mn 99 before use. The pH of the buffer
is about 7.2 at roomtenperature but it rises to about 7.4 at

37[err] C. Preparation of occipital cortical slices 15 Guinea pigs
(200- 250 Gpestifated A Bt=IRVEITF e aadetéa&mwa&b?ecepwlﬂ ﬁiéap?ﬂﬁ?lilé&ﬁi pi t al
cortex was di ssected and cut to slices 0.4x4 nmWw th vval n-chopper

machi ne. Thwmans) belongingdo FiwrhS-Hfl‘lg he;:eptm'subtyph.o'llms. mm&&mf/ bo-HEypatieotptors
with a tweezers before slici ces _were ncubted in,5nm

buf fer 1 n TeRBcahe sERset of S SWHT ipigpredy Bl shmulationyyhereas e elveat | on
th 0.1 -5-HT f th .th | dt

N st aometmsedty S e RbeHiGr 9 0eTeub® Sodpo el B fhud meBRAT | T0oe”

ver e ”san%c%fcgégxga doliGenient sci% eme%@aae&ﬁmm egoehe,saﬂd:ﬁiaw&{ai e

and were washe r-40 mn wt bufter resence of uptake
i nhi bitor eﬁfecmbf)pc\arhszl-ﬂ‘ﬁ;eeaeptdr\agomsm aht amtag@ohistsl / m n. El ectri cal
stimulation of 5-HT release 25 The superfused buffer was collected in 2 nL
fractions. The slices were stinulated by electricity wwth a train of

pul ses of Eégqugncié ile;l lduration 2 ms and current 30 mA for 3 mn
at the 4t ns. The tested drugs were added fromthe 8th
fraction tBufo:ecom ositRA NG RAREI0J@5), NaHz’rQJkHZOﬁl 2), NaCl (117, KCI(6),

100 I TSt electrlcal err stimulation results in
a stangar dWHQO(I ) 1QalCl3dl 3)- EDTAN=x{8.68). The tuHfee isr dassedcfonatdeast B8 nfinr st
and a second stinulation the h5-HT[err] antagonist is added to the

nmedi a whi cheforesuse: Ehe pH of éh?s@f&ép‘eﬂhﬂ“hé -2 9% goQmsemprratbitdt depsdo ehout 4 atr

t he second ?,, stinmulation. See Fig. 1. The [err] ratio which is the
per cent o? FEI eased [ H -5-HT at the second stinulation (S2)

Preparation of occipital cortical slices
15 Guinea pigs (200-250 g) were decapitated and the whole brain was removed. The occipital

cortex was dissected and cut to slices 0.4x4 mm with McIllwain chopper machine. The
white part of the tissue should be 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 [3H]-5-HT for another 30 min the slices were transferred to a test

20 tube and washed three times with same volume buffer. The slices were transferred to 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 0.5 ml/min.

Electrical stimulation of 5-HT release

25 The superfused buffer was collected in 2 mL fractions. The slices were stimulated by
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 experiment.
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di vi ded vabQ%sx?L the first stinmul at.i on (S [err]) was used i&@ﬁﬂ/&ﬁﬁﬂe

drug effects™on"transmtter rel ease.

101 CLAI M5 1. A conpound having the formula I

[err] wher ei n XisNorCH, 10 Y id0Qerr] [err] [err] [err] or [err]
wherein R err] is Hor [err] alkyl; Rl is [err] alkyl or [err]

cycl oal kyl [err] is [err] alkyl, [err] cycloalkyl or ([err]n-aryl,
wher ei n ar yResultsphenyl or a heteroaromatic ring containing one or two 15

i - subot |t ubdustaieagical (6K scipian meapiee b a4iandapd amouti of [ HI-S-Hjpeleased Ry
i H, | | .
orr] il kox{Dafone! e by 8 3Bt sl iiiihe bITI Misedibis added to he

[err] al kyl megfacitsiel reshR$ i a dbse)depbhting incrédise 6P tHeGoRAseYSH) Whet tHelsbsshd20
het erocyclic ring containing one or two heteroatons selected fromN, 0, S,

SO s stimulatiowl Seeig.1wherein the substituent(s) is(are) selected from
[err] alkyl, C3-C6 cycl oal kyl and phenyl-[err] al kyl, an
optionally substituted het eroaromati c ring containing one or

two het er oappig, RELGES &flich'if Meer Q@B released PHI-5-HT at the second stimulation (S,)

divided by that of the first stimulation (S;) was used to estimate drug effects on transmitter

release.

This Sheet Has Been
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wherei n tWO WYY t uent (s) is(are) selected from[err] al kyPCT[SE98/41390

cycl oal kyl and 102
phenyl -[err] al kyl, or [err] 101 wherein R6 is H, [err]

al kyl or [err] cycloal kyl; R7 is H [err] alkyl or [err]
cycloal kyl; and 5 Rlerr] is [err] alkyl, [err] cycloal kyl,
[err] [errIX®EMS!, a het eroaronmati c ring containing
one or two heteroatons selected fromN, O and S or a

het erocyclic ring containing one or two heteroatons sel ected

fromN, 0,,S SO an err 10 wher ei n err] is H OH [Jerr
[err] hal o’gih?m'f‘g?ﬁ"%'{fi the, formulal 5 koxy: Rerr] nis 0-£1; ]

Rlerr] is [err] alkyl, C3-C6 cycloalkyl, [err] [err] [err] hal ogen, CN,
[err] OH, 15 [err] al koxy, [err] alkoxy-[err] alkyl, [err] [err] [err]

[err] an unsubstituted or substituted heterocyclic or heteroaromatic
ring cont ahni ng one or two het eroatons selected fromN, 0 and S,
wherein thefsubstituent(s) is(are) [err] alkyl; or [err] wherein
Rlerr], Rert Rlerr] are as defined above, 20 as (R)-enantioners,

(S)-enantio racemate in the formof a free base or a

phar maceut i §g 8 a,ﬂae salt or solvate thereof. 2. A conpound
according to 1 wferéin Y is NR2-CO or CO NR2. 25 3. A conpound
according to gny one of clains 1-2 wherein X is N 4. A conpound

according t@ any one of clainms 1-3 whereinRlerr] is Hor [err] alkyl.

(Y

wherein
X isNorCH;
100 Y is NRyCHj, CH»-NR3, NR3-CO, CO-NR3 or NR;SO2
wherein R is H or C-Cg alkyl ;
R; is H;C;-Cg alkyl or C3-Cg cycloalkyl;
R3 is C1-Cg alkyl, C3-Cg cycloalkyl or (CHj)p-aryl,
wherein aryl is phenyl or a heteroaromatic ring containing one or two
1S heteroatoms selected from N, O and S and which may be mono- or di-substituted with
R;{ and/or Rs;
wherein R4 is H, Cy-Cg alkyl, C3-Cg cycloalkyl, halogen, CN, CF;, OH,
C;-Cg alkoxy, NRgR7, OCF3, SO3CH3, SO3CF3, SO;NRgR7, phenyl, phenyl-
C;-Cg alkyl, phenoxy, C1-Cg alkyl phenyl, an optionally substituted
20 heterocyclic ring containiﬁg one or two heteroatoms selected from N, O, S, SO
and SO, wherein the substituent(s) is(are) selected from C;-Cg alkyl, C3-Cg
cycloalkyl and phenyl-C;-Cg alkyl, an optionally substituted
heteroaromatic ring containing one or two heteroatoms selected from N, O and S
wherein the substituent(s) is(are) selected from C;-Cg alkyl, C3-Cg cycloalkyl and

A g




5. Aco osjosisgording to any one of clains 1-4 wherein ' -aryl.
% TR Rcrisisiifis 2"

conmpound according to any one of claims 1-4 wherein R3 is ([err]-aryl which
S substituted with R4, an optlonalli substituted heterocyclic or

het ercaromati c ring cont ai ning one or two heteroatons selected from
N, O and S, or [err] 5 7. A conpound according to any one of claims 5
and 6 wherein npfenyl-Cy-Cg atkyl, Ar QoRgund according to claim6 wherein R8 is
a heterocyclic ring containing two het er oat ons sel ected from N and O.
10 9. A conpound according to any one of clains 1-8 wherein R err] is

| kyl , OCHF2, . hal 10. A d
([agg(r)]r d?ngyto any oné"rﬁf"’éﬁﬁﬁﬁgggl (gﬁrﬁ#% %‘]%'Sgé X],qalkyl,l s [err] a(r:lgrrpRgun
[ | k . ngqt | 10 wh X i
:\IS E{eirg] [2rr?x%err] §7xs C;l- ﬁkgp :’u@%%[éﬁ’r ? ?e?r?l ims [err]ergi onyl. >

12. A gonpound accomRgi ,@g:]t(o?ﬂn?/l QJgEC@éyd}bﬂkﬂi,SCP3 mmﬁ@m@%l s N Yis

[err] and RO 20 is [err] A conpound according to any one
of clainms 1- 9 wher chetcrdéromaﬂid; rivg centhining] ox[eemrrt}wometdrbatoms selBed from N, O

([err]-aryl and Ris éerr al kyl
Sora heterocychc ring containing one or two heteroatoms selected

from N, O, S, SO and SO»;
10 wherein Rs is H, OH, CF3, OCF3, halogen, C;-Cg alkyl or C;-Cg alkoxy;
n is 0-4;
Rg is C;-Cg alkyl, C3-Cg cycloalkyl, OCF3, OCHF5, OCH,F, halogen, CN, CF3 OH,
1s  C;-Cg alkoxy, C;-Cg alkoxy-Cy-Cg alkyl, NRgR7, SO3CH3, SO3CF3, SO;NRgR7, an
unsubstituted or substituted heterocyclic or heteroaromatic ring containing one or two

heteroatoms selected from N, O and S, wherein the substituent(s) is(are) C;-Cg alkyl; or
CORg; wherein Rg, R7 and Rg are as defined above,

20  as (R)-enantiomers, (5)-enantiomers or a racemate in the form of a free base or a

pharmaceutically acceptable salt or solvate thereof.
2. A compound according to claim 1 wherein Y is NR2-CO or CO-NR;.
25 3. A compound according to any one of claims 1-2 wherein X is N.
4. A compound accofding to any one of claims 1-3 whereinR; is H or C;-Cg alkyl.

5. A compound according to any one of claims 1-4 wherein R3 is (CHp),-aryl.
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25 14. Avooepsazad according to claim12 wherein X is N, Y peT/SESS/013per I |

I s norpholino or [err] and [err] is [err] alkyl. 15. A conpound
which is (R) - N-[ 5- Met hoxynet hyl - 8- (4rgget hyl pi perazin-1-yl)-1

, 2,3, 4-tetrahydro-2-naphthyl]-4 30 norpholi nobenzam de;

104 (R) - N-[ 5- Brono- 8- (4- net hyl pi perazin-1 yI) 1

, 2,3, 4-tetrahydro- 2- ht trjfl t de
(R) - N[ SeBra y ro p Hspgrjg,aax PR oticlra}ms ij_%rveggmﬂl 35?&?{5 -axyl which is

hlns %ﬁéﬂ%ﬁ@.@% Ra ol Sl yitbtipesd hoBRIcHOH o SURRARRANE o

or phol | nofyg g?gfrf% sneortwoﬁe@m&iohésbbeefewﬁﬁfbafdsyérrmkgaz'n- 1-yl)-1

3,4-tetra 2- napht hyl | - 4- but oxybenzam d
(R) N-[5 Met hoxy- 8- (4-net hyl pi perazin- 1-yl)-1
, 2,3, 4-tetrahydro-2-naphthyl]-4- 10 norphol i nobenzam de;
(R) - N-[ 5- M réggmsoqndmomaﬁommemf € 5 and 6 wherein n=0.
, 2,3, 4-tetrahydro- 2- napht hyl ] - 4- nor phol i nocar bonyl benzam de;
(R) - N-[5- Met hyl - 8(piperazin- 1-yl)-1, 234tetrahydr02 napht hyl ] 4-
or phol | nolge e gihgiing becdrBhgo Eﬁaﬁr@aﬁeén{ﬂ%fﬁ Hetb Rk PaicHig eonlainEwd

,2,3,4-tetra nap nor phol i nocar bonyl benzam de;
N- ( 4- Nbrphmletdammﬂyélécz&frénmtahalml perazinyl)-5-nethoxy- 1,2, 3, 4-
t et r ahydr onapht hal ene- 2- car boxam de;

N- ( Mor phol i nocar bonyl phenyl ) - 8- (4- net hyl pi perazin- 1

D T A %m%g,:?’m%%ﬂ{gg@@gyda%f 3R T P0ReAiCR) R RE iy, ocH,,

, 2,3, 4-tety r@qjﬂk g mor phol i nobenzam de;
(R -N-[5-Ethyl™- 8(4rrehy| | perazin-1-yl)-
1, 2,3, 4-tetrahydro-2-napht hyl ] - (4- nor phol i nocar bonyl ) benzam de; 25

(R -N-[5-Difluoronet hoxy-8-(4-nethyl piperazin-1-yl)-1,2, 3, 4-tetrah dro 2-na
pht hyl | - 4- 10. Acmopn@mqm@ggzqujgne@(?c laims 1- 9 wherein X is N, Y is NR;C dRy

is Cy-Cg alkoxy.

15
11. A compound according to claim 10 wherein X is N, Y is NR,CO, Ry is morpholino or
CORg and Ry is C1-Cg alkoxy.

—

12. A compound according to any one of claims 1- 9 wherein X is N, Y is NR,CO and Ry
20 is C-Cg alkyl.

13. A compound according to any one of claims 1- 9 wherein X is N, Y is NRyCO, R is H,
Rj is (CHy)p-aryl and Ry is C1-Cg alkyl.

2s  14. A compound according to claim 12 wherein X is N, Y is NR2CO, Ry is morpholino or
CORg and Ry is C;-Cg alkyl.

15. A compound which is

(R)-N-{5-Methoxymethyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl}-4-

30  morpholinobenzamide;

T




(R-N[5 - 8- (4- net hyl pi perazin- 1-yl)-1

, 2,3, 4- te%zf% - 2-napht hyl ] - 4- nor phol i nobenzam de, PCT’SE%SWI?%}e form
of a free base or pharmaceutical acceptable salt or solvate thereof. 30

105 16. A pharmaceutical formul at!®h conprising as active ingredient
a therapeutically effective anount of the conpound of any one of
clainms 1-15 as an enantioner or racenmate in the formof a free base or
a phar mac e(R)iN-{5-Byomo-8e@t methylpiperazint -yidi 1123 4-tetrahydos-2apaphthyli-4-y in
association wth diluents, excipients or inert carriers. 5 17. A

phar maceut Fridkpramsthylbenzamidesc c or di ng to claim 16 for use in the treatnent

for nul at i o&éﬂ%% %&Wﬁﬁ'&%ﬁéwgc&wfj%— etrahydro-2- %gteré’ll ?Lgmigu'f i cal

treat ment of JiBAR-KbnsAhilR! S, anxi ety disorders, personality disorders,
obesity, anorexi a, bul i mi a, prenenstrual syndrorre sexual

di stur b,anC@-N-Qs-mmws'e‘,mpdrdmdeﬁ)—dlﬁ,ﬁ;é—temhydmﬂ-naphthyﬂt-'%—e ntion deficit,
hyperactivity disorder, nigraine, nmenory disorders, pathol ogical
aggr essi onmorphelinehsmzamids; endocrl ne di sorders, stroke, dyskinesia,

i nary | AR EvREy & (AR RR e YL Pl g typa | one! on
19. A conmpgit gy %ﬁi?bned |n any of clains 1-15 for use in therapy.
20. A conpound’ as hed in claim19 for use in the treatnent of disorders

in the cen{R)aV-[5-Methoxye8-($-ustisylpiperazin-1-yl)-1,2314-tetrabpdemaphtbyliidf i ned in
claim?20 for use in the treatnment of nood disorders, anxiety
di sor dés s',mpmlvbnabqwltﬂesorders obesi ty, anorexia, bulima, prenmenstrual

Z%ltng:\?ing’n #'ﬁ INI“HWe#z%' e\?ﬁ W%T r 95053?“'%#%? &x%gz ﬁ%}; glt ;E;ﬂder s,

pat hol ogi Cmomh%b&{}lbéﬁﬁhﬁﬁphrem a, endocrine di sorders
(R)-N-[5-Methyl-8-(piperazin-1-y1)-1,2,3,4-tetrahydro-2-naphthyl]-4-
morpholinobenzamide;

15 (R)-N-[5-Bromo-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl}-4-
morpholinocarbonylbenzamide;
N-(4-Morpholinophenyl)-8-(4-methylpiperazinyl)-5-methoxy-1,2,3,4-
tetrahydronaphthalene-2-carboxamide;
N-(Morpholinocarbonylphenyl)-8-(4-methylpiperazin-1-yl)-5-methoxy-1,2,3,4-

20 tetrahydronaphthalene-2-carboxamide;
(R)-N-[5-Ethyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphtyl}-4-
morpholinobenzamide;
(R)-N-[5-Ethyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl}-(4-
morpholinocarbonyl)benzamide; | .

25 (R)-N-[5-Difluoromethoxy-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]-4-
morpholinobenzamide; or
(R)—N-[5-Methyl-8-(4-methylpiperazin-l-yl)-1,2,3,4-tetrahydro-2-naphthyl]-4~
morpholinobenzamide,

in the form of a free base or pharmaceutical acceptable salt or solvate thereof.

30

O




stroke, dyelpmsisga, Parki nson's di sease, thernoregul atory drcnsges@asgai n,

hypert ensi on. 22. A conmpound as defined in claim19 for use in the
treatment of urinary incontinence, yg$ospasm and growt h control - of
tunors. 30 106

23. A conpound as defined in claim19 for use in the treatnent of

5- hyd t ' . ated d d . .24, d
def | ned | i€\ 4 PhpeRpcpiical off Lﬂt&yerfe gFRiE S defive ipgriat a BersBERRSDY Too o
of a conp éffb@u@@&x‘gﬂ Jf thePdtn o gHgoi're 3§claﬂ'ﬂ§e hqm%feasxw:ﬂer% ricemate

medi canment treat nent O rders Int central nervous system

and/ or ur iijndhyform of a freebaise aen?hannaemmymcwpiame salt or sobvate theref optiomally.
10 26. The use accordi n? toclaim25 in the manufacture of a nedi cament
u

for the tripassasiatiopiwith diluentsoexaipicnis@sinert eariessi y di sorders, personality
di sorders, obesity, anorexia, bulim a, prenenstrual syndrone, sexual
di stur tfances al coholism tobacco abuse, autism attention deficit,

hper (1 vi Y ShsfdiSiucalRldtion RESRSN (U ABLIRS or 2B Watibor

aggr essi on, I zophreni a, en sorders, stro

Par ki nson’ 5;.h§im9@ﬁ,mi;ﬁ,e,ﬁaﬁimaﬁggrdea§,ory di sorders, pain, hypertension.
27. The use of a conpound defined in any of clains 1- 15 in the manufacture

of a medi carnent for the treatment of 5-hydroxytryptani ne nediated

200 18, R apmiretufeoL PG el ) B R eGSR 8o B s R

ant agogy st 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, stroke, dyskinesia, Parkinson’s disease,
thermoregulatory disorders, pain, hypertension, urinary incontinence, vasospasm and

15 growth control of tumors.

19. A compound as defined in any of claims 1-15 for use in therapy.

—-—

20. A compound as defined in claim 19 for use in the treatment of disorders in the central

20  nervous system.

21. A compound as defined in claim 20 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,
25  migraine, memory disorders, pathological aggression, schizophrenia, endocrine disorders,

stroke, dyskinesia, Parkinson’s disease, thermoregulatory disorders, pain, hypertension.

22. A compound as defined in claim 19 for use in the treatment of urinary incontinence,
vasospasm and growth control of tumors.
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29. A pr t he preparation of the compound of fornula | according to
claim1l %‘33;"’;‘95 A(i). acylation, in the case V\herpé:TﬁE@F'P}”Ps
[err] alkyl or C3-C6 cycloalkyl, Yis [err] [err] is hydr ogen, X,
[err] and [err] are as defined in generad®formula | inclaiml with the
exception of when R9 is a substituent that is susceptible to certain
acyl ati ng agents, of a conpound of formul a A,

107 23. A compound as defined in[clain 19 for use in the treatnjent of 5-hydroxytryptamine

[err] with apn actjvated carboxylic acid R3-COL where L is a |eaving group
or by usi maediat 959%9%’5%0 acid R3-COOH with an activating reagent; A(ii).
acylation, in the case where [err] is hydrogen, Y is NR2CO, R2 is hydrogen,

Rlerr] is _a protecting group, and X, rr] and, [err] are as defined in
gener al f%M@mwwdasgpﬁwwam%?@ww?Bk-ﬂmmgwstis a substituent

that is susceptible to certain acylating agents, of a conpound of formula B
5

25. The use of a compound defined in any of claims 1-15 in the manufacture of a
medicament for the treatment of disorders in the central nervous system and/or urinary

incontinence, vasospasm and growth control of tumnors.

10 26. The use according to claim 25 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 abuse, autism, attention
deficit, hyperactivity disorder, migraine, memory disorders, pathological aggression,
schizophrenia, endocrine disorders, stroke, dyskinesia, Parkinson’s disease,

15 thermoregulatory disorders, pain, hypertension.

27. The use of a compound defined in any of claims 1-15 in the manufacture of a

medicanient for the treatment of 5-hydroxytryptamine mediated disorders

20  28. The use according to claim 27 wherein the compound according to any one of claims

1-15 is used as a h5-HT;g antagonist.

29. A method for the treatment of disorders in the central nervous system and/or urinary
incontinence, vasospasm and growth control of tumors by administering to 2 mammal
25 including man in need of such a treatment a therapeutically effective amount of a

compound defined in any of claims 1-15.

30. A method according to claim 29 for the treatment of mood disorders, anxiety
disorders, personality disorders, obesity, anorexia, bulimia, premenstrual syndrome, sexual

30  disturbances, alcoholism, tobacco abuse, autism, attention deficit, hyperactivity disorder,
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[err] with an activated carboxylic acid R3-COL where L is a | eaving group
or by using a carboxylic acid R3-COCH wi t¢7 an activating reagent, foll owed
by the renoval of the protecting group R err]

108 B. reacting, in the case where Y is [err] [err] [err] and [err] is as

def i ned ' arhexfng Ghdérs) patlidlediBallagphdsBioch "R he20pRRniL) BnddcrideMisdrSers,s 2
substi tuen is sUsceptible to certain al kylatiing reagents a conpound
of formul astﬁke, dyskmcsxa, Parkinson’s disease, therm{negul}atory disorders, pain, hypertension.
[err] (XI)

[err] .
31. A method according to claim 29 for the treatment of S-hydroxytryptamine mediated

s disorders.

32. A method according to claim 31 wherein the compound according to any one of claims

1-14 is used as a h5-HTp antagonist.
10 33. A process for the preparation of the compound of formula I according to claim 1 by

A(i).
acylation, in the case where R, is C;-Cg alkyl or C5-C¢ cycloalkyl, Y is NR.CO, Rz is
hydrogen, X, R3 and Ry are as defined in general formula I in claim 1 with the exception

1s  of when Ry is a substituent that is susceptible to certain acylating agents, of a compound of

formula A,
R,
A
C )
N :' N
) |
R, R,
20 A) @M

with an activated carboxylic acid R3-COL where L is a leaving group or by using a

carboxylic acid R3-COOH with an activating reagent;
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C rr with a conpound of formula XI, wherein X is
I(eZiw ng g%%?)’mni% ]reactl ng, in the case where Y is [err] FGHSF”’%“’H%I ogen
and [err] [err] and [err] is as defined in general formula I inclaiml, a
conpound of formula D [err] 108 with a suitable hal ogenation
agent such as Br[err], Cl[err], IfJerr], 1C, or [err]
109 30. A conpound having the fornul a

A(ii).

acylation, in the case where R, is hydrogen, Y is NR,CO, R; is hydrogen, R.isa
protecting group and X, R; and Ry are as defined in general formula I in claim 1 with the
exception of when Ry is a substituent that is susceptible to certain acylating agents, of a

s  compound of formula B

—_—
NH,
x )
() N
i )
R, R,
B) ()

10 with an activated carboxylic acid R3-COL where L is a leaving group or by using a
carboxylic acid R3-COOH with an activating reagent, followed by the removal of the
protecting group R

1s  B.
reacting, in the case where Y is CONRg, R, R3 and Ry is as defined in general formulal in
claim 1 with the exception of when Ry is a substituent that is susceptible to certain

alkylating reagents, a compound of formula C

20
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N wo99/05134 [err] wherein X= N or CH Z= NH2 or COOmCIRES8™]390S H,
[err] alkyl or [err] cycloalkyl; [err] is [err] alkyl, [err] cycloalkyl,
[err] [err] [err] halogen, CN, [err] OH [gor] al koxy, [err] [err] alkyl,
[err] [err] [err] [err] an unsubstituted or substituted heterocyclic or

het eroaromatic ring containing one or two heteroatons selected fromN and
0, wherein the substituent(s) |s(arRe) [err] alkyl; or [err] wherein

Rlerr] is H [err] alkyl or [err] chycloal kyl ; Rlerr] is H [err]
al kyl or [err] cycloal kyl; and R[err] is [err] alkyl, [err]
cycl oal kyl, ferr] [err] phenyl, ; bet eroaromati c ring containing

one or two heferoatons sel ect edxfr%j}\ and S or a heterocyclic
ring containi pg WO heteroa( B sel N, 0, S, SO
above':.‘3
- R
Y

and SO[err] R[e r] and R[e++]->are
110 . 31. .

© ' @®
with a compound of formula X1, wherein X is a leaving group;

C.
reacting, in the case where Y is NR2CO, Ry is halogen and R}, R; and R, is as defined in

general formulaI in claim 1, 2 compound of formula D

b

.

/7 \
-2

10

D) )

with a suitable halogenation agent such as Bry, Clz, I, IC, or SO,Cl,.

15
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[ Y i wh [ is H kyl
[thra;]r] | S“E(g?rh]fsgglelk;l [err] | iyE:F(r);} kyl e(r)(ral ?[ (?E(ra]rr!arlyls Orpg‘gigiﬂ?fg%e%/n

aryl is phenyl or a het er oar omatic ri ng cont ai ni ng one or two

het eroatons selected fromN, 0 and S andl¥ich may be nmono- or

di -substituted with 10 Rlerr] and/or Rerr]; wherein
Rlerr] is H [err] alkyl, [err] cycloal kyl, halogen, CN, [err] OH,

[err] al ko34, Alcompoupd ha¥ing therformpelar] [err] phenyl, phenyl -

[err] al kyl, phenoxy, [err] al kyl phenyl, an optionally substituted
heterocyclic ring containing one or two heteroatons selected fromN, 0, S

SO 15 and [err] wherein the substituent(s) is(are) selected from
[err] alkyl, [err] . cycl oal kyl and phenyl-[err] al kyl, an
optionally substitutet$ heteroaromatic ring cont ai ni ng one or

two het eroat ons sel ectgs N7 0 and S wherein the
substituent(s) is(are) g from[err] alkyl, [err] cycloal kyl and
phenyl -[err] alkyl, o wherein Rerr] is H [err]
al kyl or [err] cycloal "l y 4 Rlerr] is H [err]
al kyl or [err] cycloal k I and Rlerr] is [err]
al kyl, [err] cycl oal ky. err] [err] phenyl, a
het eroaromatic ring cpntai hing one or two heteroatons sel ected
fromN, O and S or a heterpcyclic ring containing one or two 25
het eroat ons sel ected f N, 0, S, SO and [err] wherein R6 and RY
are as defined above; i
*C L M S * R,
111L

s  wherein

X=N or CH;
Z=NH; or COOH;
R; is H, C;-Cg alkyl or C3-Cg cycloalkyl;
Ry is C;-Cg alkyl, C3-Cg cycloalkyl, OCF3, OCHF,, OCH,F, halogen, CN, CF3 OH,
10 Cy-Cg alkoxy, C;-Cg alkoxy-C)-Cg alkyl, NRgR7, SO3CH3, SO3CF3, SONRgR7, an
unsubstituted or substituted heterocyclic or heteroaromatic ring containing one or two
heteroat;ms selected from N and O, wherein the substituent(s) is(are) C;-Cg alkyl; or
CORg; wherein
Rg is H, C}-Cg alkyl or C3-Cg cycloalkyl;
15 R7 is H, C1-Cg alkyl or C3-Cg cycloalkyl; and
Rg is C}-Cg alkyl, C3-Cg cycloalkyl, CF3 NRgR7, phenyl, a
heteroaromatic ring containing one or two heteroatoms selected from N, O
and S or a heterocyclic ring containing one or two heteroatoms selected from
N, O, S, SO and SO, wherein Rg and Ry are as defined above.
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wherein RV@PYOSI34H OH, CF[err], OCF[err], halogen, [err] ®AySES8D130Er I ]

al koxy; ni sO 4; 5 and Rlerr] is [err] alkyl, [err]
~cycloalkyl, [err] [err] [err] halogen, CNjpi[err] OH, [err] al koxy,
[err] al koxy-[err] alkyl, [err] [err] [err] [err] an unsubstituted or

substituted heterocyclic or heteroaromatic ring containing one or two

heteroatorr? ?L 5(3\{#; dEFng Pml%zi[’uerei n the substituent(s) is(are) [err]
al kyl ; 8 861? ereln err err] and R err] are as defined above.

NH,

s  wherein
Y is CONR; wherein R3 is H or C;-Cg alkyl
Rj is C1-Cg alkyl, C3-Cg cycloalkyl or (CH2)q-aryl,
wherein 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
10 R4 and/or Rs;
wherein R4 is H, C)-Cg alkyl, C3-Cg cycloalkyl, halogen, CN, CF;, OH,
C;-Cg alkoxy, NRgR7, OCF3, SO3CH3, SO3CF3, SO3NRgR7, phenyl, phenyl-
C;-Cs alkyl, phenoxy, C1-Cg alkyl phenyl, an optionally substituted
heterocyclic ring containing one or two heteroatoms selected from N, O, S, SO
15 and SO, wherein the substituent(s) is(are) selected from C;-Cg alkyl, C3-Cg
cycloalkyl and phenyl-C,-Cg alkyl, an optionally substituted heteroaromatic ring
containing one or two heteroatoms selected from N, O and S wherein the
substituent(s) is(are) selected from C;-Cg alkyl, C3-Cg cycloalkyl and
phenyl-C;-Cg alkyl, or CORg;
20 . wherein Rg is H, C;-Cg alkyl or C3-Cg cycloalkyl;
R7 is H, C1-Cg alkyl or C3-Cg cycloalkyl; and
Rg is C;-Cg alkyl, C3-Cg cycloalkyl, CF3 NRgR7, phenyl, a
heteroaromatic ring containing one or two heteroatoms selected
from N, O and S or a heterocyclic ring containing one or two
25 heteroatoms selected from N, O, S, SO and SO wherein Rg and Ry

are as defined above;
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112
wherein Rs is H, OH, CF3, OCF3, halogen, C;-Cg alkyl or C;-Cg alkoxy;
nis 0-4;

s and
Rg is C1-Cg alkyl, C3-Cg cycloalkyl, OCF3, OCHF3, OCHF, halogen, CN, CF3; OH,
C;-Cg alkoxy, C;-Cg alkoxy-C;-Cg alkyl, NRgR7, SO3CH3, .SO3CF3, SOsNRgR7, an
unsubstituted or substituted heterocyclic or heteroaromatic ring containing one or two
heteroatoms selected from N and O, wherein the substituent(s) is(are) C;-Cg alkyl; or
10 CORg; wherein Rg R7 and Rg are as defined above.
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