k]

2255337 Pl PERAZI NE .BDERI VATI VES This invention relates to piperazine
derivatives, pp5pBdEesses for their pwéﬂaration, to their use and to

phar maceuti cal conpositions containing them The novel conpounds act on the
central nervous system by bi ndPIBEREAZINE DERIVATIVESeptors (as nore fully
expl&i ned bel ow) and hence can be used as nedi canents for treating humans
and ot her mammal s. The novel conpounds of the invention are those of the
general formula R[ERR 10 and the pharnaceutically acceptabl e acid

addi tion sal t gpseraelent!idd Qreritel&s(It)o/biéeaazahgyaeﬁﬁv&havaspf td to 4
carbon atons ogtlonall y substituted ﬁ one, or nore | ower

groups, Z is B¥PGessES LerphieiRpre Ekﬁ%'o?olﬁﬂﬁfraPﬁﬁlX“FeFP] is a
mono or bi cbeharaarasdeuttrldaﬂI Qfdhﬁd’déltrmhstad:onﬁﬂlnlng theR? i Tha nowelor
bi cyclic heteroar

cyeloal . ¢ CGRRBHaRy e iy TR A sk 5P eh OB5 nEhtithg

to 5-HT receptors (as more fully explained below) and

‘hence can be used as medicaments for treating humans

and other mammals.

The novel compounds of the invention are those of the

general formula

U R
1 /N /R2
_/

R™-N N-A-N ()
N

CZR3 . -

10 and the pharmaceutically acceptable acid addition salts
thereof.

In formula (I)
A is an alkylene chain of 2 to 4 carbon atoms
optionally substituted by one or more lower alkyl
15 groups,
Z is oxygen or sulphur,
R is hydrogen or lower alkyl,

Rl is a mono or bicyclic aryl or heteroaryl

radical,

20 R% is a mono or bicyclic heteroaryl radical



aryl (I ower)al kyl, heteroaryl, heteroaryl- (lower)alkyl, a-group of formula
[err] [where 5 - [err] 1s hydrogen, |lower alkyl, aryl or aryl-
(lower)al kyl and [err] is hydrogen, |ow&- alkyl, -CO(lower)alkyl, aryl,
CCaryl, aryl (lower)al kyl, cycloal kyl or cycloal kyl -(lower)al kyl or [err]~~.
and [err] together with the nitrogen atomto which they 10 are
both attached repgesent a saturated heterocyclic ring which may contain a
further het eandaROnfisohydrggenp dbwear mlky ) erejcldatiey®,[err] is | ower

al kyl, cycl oal k euC | (1 r).ahkyl., (1 ) al kyl ,
hetgroarzl or 1¥EYCExghﬂgh§¥é$82?3F%%52%8%§%%%1?f2%%’t%fgi"lomer" as used
herei n neans thatryhélpuerdalkyds,ehedenoanwhi diefedoaxyb- car bon at ons.

Preferably such ¢agdise2ha1%9at aian gkoh b HNMBL O X apPhegeof "I over
al kyl* radicals age.nmethyl, ethyl’, propyl, 20 i sopropyl, butyl,

Y,
tert.2butyl, penRyl 18nBYHEBgERyyLOWE amdiesl ofa Xk | ¥al A5¥ 1groups are
cycl opentyl, CthDbﬁé!ba&k@lcﬁ@hohépmﬁ-hyd%d&éﬁﬁrI@WEﬁX@ﬂpfﬁ.'S

cycl ohexyl . Cyclo | grqu i,nclude bicyclic, tri lic and tetracyclic
groups, eg adanaﬁe F¥°5§rqaqiﬁ}eféfg 7y ¢ %ﬂﬂﬂ?ﬁﬁiéﬁ°ﬁ?5 fﬁﬁitains 3 to
12 carbon atons.cybénalkgd ber eyeloalklyl (daoweriakwlradr CRT adhdal having 6

to 12 carbon atoaﬁ éggﬁggggg 12k Qﬁ@hhﬂxkkgﬁgg%ﬂuﬁféﬁgnﬁﬂ%gg3€§?§e

substituted by one or substitu erre tuents are
| oner 18] kyl , | owareabRthy atsgchedharpresieixys gropoxyedbut oxy), hal ogen,
hal o(1 ower) al kyl ngedrbelEhder RGN Y chinddyP cdttdid €a AR ORer
(1 ower) al koxycar bonyl , anln%, 6 6 .
hetero atom] or a group of formula OR™ [where R is U
lower alkyl, cycloalkyl, cycloalkyl(lower)alkyl,
aryl, aryl(lower)alkyl, heterocaryl or

15 heteroaryl(lowerdalkyl]. ' : . -—

The term “lower” as used herein means that the radical
referred to contains 1 to 6 carbon atoms. Preferably
such radicals contain 1 to 4 carbon atoms. Examples of
“lower alkyl” radicals are methyl, ethyl, propyl,

20 isopropyl, butyl, tert.-butyl, pentyl and isopentyl.

Examples of cycloalkyl groﬁps are cyclopentyl,
cyclohekyl and cyclohéptyl. A preferred example is
cyclohexyl. Cycloalkyl groups include bicyclic, -/
tricyclic and tetracyclic groups, eg adamantyl.:

25 Preferably the cycloalkyl group contains 3 to 12 carbon
atoms.

When used herein “aryl” means an aromatic radical
having-G to 12 carbon atoms (eg phenyl or naphthyl)
which optionally may be substituted by one or more

30 substituents. Preferred substituents are lower alkyl,
lower alkoxy (eg methoxy, ethoxy, propoxy, butoxy),
halogen, halo(lower)alkyl (eg trifluoromethyl), nitro,
nitrile, amido, (lower)alkoxycarbonyl, amino,



- 3- -- (lower)al kyl-am no or di (I ower)al kyl am no substituents. Two
substituents on tthe aromatic ring nmay be connected together to form anot her
ring system For exanple Rl fay be an-oprﬁﬁnally sybstituted 5

t et rahydronapht hyl radical or a bicyclic oxygen-containing radical of the
fornﬁfa [ ERR] R8 wherein the heterocyclic ring containing the oxygen atom
contains a total of 5 to 7 ring nmenbers, said heterocyclic ring being
saturated or uhteoweriatkylpwming oF dl(d@Mﬁﬂ%ﬂMhykﬁﬂkﬂQtuted and optlonally

cont ai ni ng ones%smefheger%wgumm%% i orPthd rdmaE er{gyr] is

hydrogen or |ower alk S- or [err]) 1n addition to the oxygen a
i |l ustrated aHHaMh%?e?ﬂnPSFFFdréﬁﬁé rstﬁyékﬁab@ﬂﬂthﬁﬁaQﬂngnﬁ¥§%%mn or

di fferent SUbSFéiuéﬁéﬁplé r! ﬁazegbeénfbyﬂﬂdnﬁm1 wldid st halagen, oxo,

Pg&;?xy gkgvﬁé% %Bﬁé#°ﬁ¥R§F§¥ g%é)ahkyl | awer Ikoxy(lomer al kyl),

(Iomer)alkylcamm@@ghétomeaiahhglraadbmd c@idﬂms)ﬁddmﬂkan no or
di (I ower) al kyl am no. 20 Preferred exanples of a bicyclic
oxygen-cont ai ni ng radi cal are those,of'the formul ae [ ERR]

\
~

R8

wherein the heterocyclic ring containing the oxygen
atom contains a total of 5 to 7 ring members, said
heterocyclic ring being saturated or unsaturated, being
10 optionally substituted and optionally containing one or
more hetero ring members (eg -O-, NR7— where R7 is
hydrogen or lower alkyl, -S- or -SOZ-) in addition to
the oxygen atom illustrated and wherein R8 represents
hydrogen or one or more same or different substituents
15 selected from lower alkyl, halogen, oxo, hydroxy,
(lowerl)alkoxy, hydroxy(lowerd)alkyl, (lowerlalkoxy(lower
alkyl), lower alkanoyloxy(lower alkyl), (lower)-
alkylcarbonyl, (lower)alkylcarbonyl(lower)alkyl, amino,
Y, (lower)alkylamino or di(lower)alkylamino.

20 . Preferred examples of ‘a bicyclic oxygen-containing
radical are those of the formulae
R 9

e A

o O 0 b}

oG-

(a) (b) (c)



[ERR] where [err] is as defined above, [err] has the definition of [err]

gi ven above and Xis -CO, -S, or [err] where [err] is hydrogen or |ower
al kyl . -5- Wien Ris an aryl radical -#t is preferably a phenyl radical
containing a substituent in the ortho position. A preferred exanple of 4.
[err] is o-(lower)al koxyphenyl eg 1 o-nethoxyphenyl. R can also be, for wi
exanple a 5 1-napht hyl radical optionally substituted in the 2 or 7
positions by, for exanple, (lower)al koxy. Preferred exanpl es of

aryl (1 oner)al kyl are benzyl and phenethyl in mhlch t he phenyl rings may be
substituted by substituqﬁ¥s_as'given above. 10r? The term "heteroaryl"
refers to an aromatic rad{cal containing one:orf nore hetero atons (eg
oxygen, nitrogen, squh:- Qnd whi ch may be optfi™enal ly substituted by one
or nore substituents. -»anpbes of suitable sibstifuents are given above in
connection 15 - wth " radicals. The Yetgroaryl radical may, for

exanpl e, contain up to / \Ng atons. Prefergb he heteroaryl radical is
5 Preferably the hetero
\i gt #out one or more 20

a nonocyclic radical cg Rg 5 td 7 ring
ring contains a nitrog

further hetero atons. Wieh [err] is a heteroar’gl radical it is preferably
an optionally substltutedipyrlnldyl (particul aRly 2-pyrinidyl),

i soqui nolinyl (particul a&l)y (el
9
0 (o] .O o)
’ - s ’ -—
: 8
R8 R8 R
(£) ' (g). Ch)
R’ R R
) SO | /,¥_\
\f /. \2
o X o
[} or
- o/
R8 R8 R8
(i) (i (k)
8 [ ] 9

where R™ is as defined above, R” has the definition of
R8 given above and X is -CO-, -S-, or -NR7- where R7 is

hydrogen or lower alkyl.



]

1-isoquinolinyl) or-1,2-benzisothiazolyl radical. Wen R is a bicyclic
het eroaryl radical both rings of the 25 radi cal may contain hetero ring
atom; or only one ring may contain a heterr atomor atons. In the latter

tance the radical R2 is connected to the rest of the nolecule of fornula
(I) Via the ring containing the hetero aton(s). 30 Exanpl es of the
heteroaryl radi cal gsu I ncl ude nonocyclic radicals containing one hetero
atom eg opti oWhkeny &ﬂ|anuanynnnadﬁdaxrmﬂtisnﬁszgrabmyradphknyl

nonocycl i c radi 0 ero; Ly
(particularly 5%%ﬁ|§§og: éLl 4§M%£§ﬂbg ?s con alﬁ?gho Eb@i%i%
hetero atorms ed Merf@lrme;d ot uiﬁmi | rnys Q-phl@W%HPQlk?XYPQGhMéI egyl). 4

5 5. Wen B_pitidzr ﬁm&;lhe ' dld %%tsegeeoﬁteﬂahemhech they are
bot h at%ached represent sat urated heterocyclic r|ng

exanpl e, azetlérﬁépﬁ&ﬁﬁﬁﬂqﬁﬂ%ﬁﬁl[93%%9%ﬂ#*¥ ?ER%B&HPB&?ebFnBKenBrﬁﬁbm no

or piperazino YWaosGh ivhs lt?r OG0 dnp 158105¢ 1 dwid £5la Dox 0 for exanple,
| ower al kyl, aryl or aryl (lower)al kyl. Preferred conpounds have the
fol |l owi ng substltuents ei ther independently or in conbination:- (a) Ais

[err] or [ epPrlefelredR dxanpldrogeh dryl (lowey)alkyl] aresbenggilhandhenyl ,
O-ISOprOpylphegwénethyl in which the phenyl rings may be substituted
by substituents as given above.

U 10 The term “heteroaryl” refers to an aromatic radical
containing one or more hetero atoms (eg oxygen,
nitrogen, sulphur) and which may‘be optionally
substituted by one or more substituents. Examples of -
suitable substituents are given above in connection

15 with “aryl” radicals. The heteroaryl radical may, for
example, contain up to 10 ring atoms. Preferably the
heteroaryl radical is a monocyclic radical containing 5
to 7 ring atoms. Preferably the hetero ring contains a
nitrogen hetero atom with or without one or more

20 further hetero atoms. When Rl
it is preferably an optionally substituted pyrimidyl

is a heteroaryl radical

(particularly 2-pyrimidyl), isoguinolinyl (particularly
O ' l-isoquinolinyl) or 1l,2-benzisothiazolyl radical. When
R2 is a bicyclic heteroaryl radical both rings of the
25 radical may contain hetero ring atoms or only one ring
may contain a hetero atom or atoms.  In the latter
instance the radical R® is connected to the rest of the
molecule of formula (I) via the ring containing the

hetero atom(s).

30 Examples of the heteroaryl radical R2 include
mohoCyclic radicals containing one hetero atom, eg
optionally substituted pyridyl (particularly
2-pyridyl), monocyclic radicals containing two hetero



4-fl uoro- 2- met hoxyphenyl , 2, 3-di hydro[ 1, 4] benzo- dioxan-SJyI),
pyrimd-2-yl, 1-naphthyl, 3- - (1, 2- benzi sat hi azol yl), 1-(7-methoxynapthyl) or

1- (5,6, 7, 8)-tetrahydronapht hyl 20 (a)” [err] is pyrid-2-yl,
qui nolin-2-yl or thiazol-2-yl (e) [err] is |lower alkyl (eg nethyl or -~
t-butyl), cycloal kyl (eg cycl ohexyl), cycloal kenyl (eg cycl ohexenyl), -

phenyl, piperidino, adamantyl, or -NHcycloal kyl (eg,-NHcycl ohexyl) 25

(f) ~Z is oxgyemsThedcshiesmdy lof( PEFE Gkl Hn2 nel1 BEOBYEPapBA by net hods
known i n thepgklchhemrisagwais %&dﬂ&mgﬁréﬁé%r twd- hetegbahltiong @ erials -
that may be prepare y conventi.onal, nethods. One nethod of preparing the
conpounds of IBRBOLARY AT OFn 1EQHMNIS ey | RIFHISHL &Rt He of fornul a [ ERR]
(where A, R 2[lgbihcangéyfierr] have the neanings given above) with an acid of
formula. [ERR] (where Z and [err] is as defined above) or with an acyl ating
derivative thereof. Z is preferably oxygen. Exanples of acylating

deL i \éat i ves Whehus? bimd & ddumties wisth ache thtoegessptomzitgeshich

anhydri des, [m dazagli ( ' rbo LLpk@azol e), activated
caters or O SST GPEaboMR AtianHd Eepanety RrRULdL eI

di al kyl car botieteirdeygedic quilng [ghis may be, for example, azetidino,

pyrrolidino, piperidino, hexahydroazepino, morpholino.
or piperazino which may be optionally substituted by,

10 for example, lower alkyl, aryl or aryl(lower)alkyl.
. . \/
Preferred compounds have the following substituents
either independently or in combination:-
(a) A is -(CH2)2-, -(CH,) ;- —(CH2)4- or -CH(CH5).CH,-
(b) R is hydrogen
15 (c) Rl is o-methoxyphenyl, o-isopropylphenyl,
4-fluoro-2-methoxyphenyl, 2,3-dihydro[1,4]benzo—
dioxan-5-yl), pyrimid-2-yl, l-naphthyl,3-
(1,2-benzisothiazolyl), 1l-(7-methoxynapthyl) or
1-¢(5,6,7,8)-tetrahydronaphthyl
o’/
20 (@) Rr? is pyrid-2-yl, guinolin-2-yl or thiazol-2-yl
3

(e) R> is lower alkyl (eg methyl or t-butyl),
cycloalkyl (eg cyclohexyl), cycloalkenyl (eg
_cyclohexenyl), phenyl, piperidino, adamantyl, or
-NHcycloalkyl (eg -NHcyclohexyl)

25 (f£) 2 is oxygen

The compounds of the invention may be prepared by
methods known in the art from known starting materials



K]

6yclohexylcarbodiinide.aGbnpounds in which [err] is [err]

are urea or

t hi ourea derivatives and may be prepared by reacting an am ne of fornula

(I'l') with the appropriate isocyanate or is@thiocyanate (i
appropriate acylisocyanate or acylisothiocyanate). Ureas

ncl udi ng an
in which R5 is

. -CQO(rower)al kyl or -CO aryl may al so be prepared by acylating the

corresponding urea or thiourea in which 5 R is hydrogen.

The starting am ne

of formula (I )ormaitdier IHENREEEr Y18 thatBmap' Heepyepiied oyt hat

exenplified bel ow RR ere R, [err] and A are as de
i s hal o, parti&ﬂ’h‘f%‘g”bc}ﬁ‘% MBFPBA8no and A is an al kyl e
carbon atons optionally substituted by one or nore | ower

The reduction [ ' r

eg bor ane-di rre@’}/fl q@%‘f‘gﬁ d‘ggogy%p%%%%ﬁeﬁﬂre}et%éﬁgﬁ -

al umi ni um hydr ichmpiSoses oicyhat dndnas gminsrmﬁlﬁépmql%ue
particularly preferred novel am ne, which is provided by
i nvention is 1-(2-nmethoxyphenyl)-_4-[2-(2-pyridinylam no)
A further nethod of preparing theBconpoun8s of the invent
al kyl ati ng an am de or thioamd formulla (1V)

Rl-N N-A-NH

1

a I
@ﬁ#ﬁéﬁpé-

fi ned above, Hal
ne chain of 1 to 3
al kyl groups).

R

novel . A
t he present
et hyl ] - pi per azi ne.
i on conprises

(1I)

(where A, R, R* and R2 have the meanings given above)

with an acid of formula

rR3czon

(IID

(where 2 and-R3 is as defined above) or with an

acylating derivative thereof. Z is preferably oxygen.

Examples of acylating derivatives include

the acid

halides (eg acid chlorides), azides, anhydrides,

imidazolides (eg obtained from carbonyldiimidazole),

activated esters or O-acyl ureas obtained

from a

carbodiimide such as a dialkylcarbodiimide particularly

cyclohexylcarbodiimide.

Compounds in which R is -NRYR’

R™ are urea or thiourea

derivatives and may be prepared by reacting an amine of

formula (II) with the appropriate isocyanate or

isothiocyanate (including an appropriate acylisocyanate

or acylisothiocyanate). Ureas in which R5

is

-CO(lower)alkyl or -CO aryl may also be prepared by

R° is hydrogen.

The starting amine of formula (II) may be

acylating the corresponding urea or thiourea in which

prepared by a



[ERR] wth an al kylating agent providing the group -«9- .R [ERR] The

al kyl ating agent may be, for exanple, a conmpound of formula RR -N

N-A-X where A, R and R are as defined atfove and X is a | eaving group such
as hal ogen or an alkyl - or 5 aryl -sul phonyl oxy group. Zis ~
preferably oxygen. A further nethod of preparing the conpounds of the -/
i nvention conprises alkylating a conpound of fornula [ERR] with a conpound
of fornmul a [fafiYedshstieéhrasRehateekbmpld fFARd peliwAs defined above). 10

Z is preferably oxygen. The sfarting conpound of formula (V) may, for
exanpl e, be prepared as exenpl iffi ed bel ow X-A-Br + NHR2CZR3 _

V) A further nethod of prep;grﬁgﬂkhe conpounds of the invention conprises

heteroaryl ating a conpoupdl_. “&& + Hal-2’' —-conH.RZ

L
s
1
A
|

2/ —connr reduction,

\_/

(where R, Rl, R2 and A are as defined above, Hal is
halo, particularly chloro or bromo andﬁA’ is an
alkylene chain of 1 to 3 carbon atoms optionally
substituted by one or more lower alkyl groups). The
reduction may be carried out with, for example, a boron
reducing agent eg borane-dimethyl Suiphide or a complex

metal hydride, eg lithium aluminium hydride.

Some of the amines of formula (II) are novel. A o/
particularly preferred novel amine, which is provided
by the present invention is 1-(2-methoxyphenyl)-
4-[2-(2-pyridinylamino)ethyl]-piperazine.

- A further method of preparing the compounds of the
invention comprises alkylating an amide or thioamide of
- formula (IV)
R2 .
! 3
HN.CZR (IV)

with an alkylatihgfagent providinthhé group



formula R[ERR] 2 wiith a conpound providing the heteroaryl group R For
exanpl e the conpound of forrmula (VI) may q; reacted wwth a fluoro conpound
of formula [err] eg in the 5= presence’©of a strong non-nucl eophilic
baseé(eg l'ithiumdiisopropylamde). Where [err] is a group that is

act wat ed towards nucl eophilic substitution the conpounds of the invention
may be prepared by a further nmethod which 10 conprises reacting the
appropriate fluoro conpound of fdmula [err] with a piperazine conpound of
formul a [ ERR] Conpounds of theq}%%es;ion in which Z is sul phur may be
prepared by sul phurisation _of @orpods of the invention where Z is oxygen.
The conpounds where Z is 1R N oxygdfr#my, for exanple, be reacted with a
sul phuri si ng agent such as a mXturg of phosphorus pentasul phide and

pot assi um sul phi de. The processes descri bed above may be carried out to
gi ve a conmpound of the invention in the formof a free 20 base or as an
acid additi on Thlet alkylatheng agenindnay bée foveexamples ebtampetnds o
acid addition %%lhml%Pe free base can be obtained by basifying a solution
of the acid addition salt. Conversely, if the product of the process'is a

free base an acid addition salt, 5 particularly a pharmaceutically
acceptabl e acid

- : :
where A, R and R1 are as defined above and X 1is a
leaving group such as halogen or an alkyl - or

5 aryl-sulphonyloxy group. Z is preferably oxygen.
A further method of preparing the compounds of the
invention comprises alkylating a compound of formula
2 S
Rl—N\——/NH
with a compound of formula
Y, |
| x-A—NR?.C2.R3 V)

(whére A, R, Rl, Rz, R3, Z and X are as defined above).

10 Z is preferably oxygen. The starting compound of
formula (V) may, for example, be prepared as
exemplified below

2 3

X-A-Br + NHR?CZR A

A further method of preparing the compounds of the
invention comprises heteroarylating a compound of



addition salt, may be obtained by dissolving the free.base.in a suitable
organi c solvent and treating the solutigogn with an acid, in accordance with
conventional procedures for preparing adi% addition salts from base 5
conpounds. Exanples of acid addition salts are those forned from i norganie.
and organi ¢ acids, such as sul phuric, hydrochloric, hydrobromc, -
phosphoric, tartaric, fumaric, maleic, citric, acetic, formc, 10
nethanesulphéﬁﬂ@ukﬂtoluenesulphonlc oxal i ¢ and succinic acids. The
conmpounds of the invention nmay gontain one or nore asynmetric carbon atons,
so that sone conpounds-can exi:s} in different steroisoneric forns. The
conpounds 15 . can be, for | e, racenates or optically active forns.
The optically active formﬁ- n be q@t@Jm@dcbu resol ution @%ttyhe racenates
or by asymetric synthesis. e c ounds of the present invention possess
phar macol ogi cal activity. In cular, they act on 20 ;ge central
nervous syst emhtrbry daicrmhprmmd) ;&'dﬁ.dh@pttlme shetarphayﬂrag@bu@l tesid ng it

has been sho n of t he
5-Terr] typengn genera ‘tre conpoundg se? ¥VE5 ﬂa% %o receptors of
the 5-[err] wigd te0 £ uEEro comnﬂanﬂQ£uﬁmrmulenR Fhag nheyhblnd to other

recepiors Su?}e%%n[c%' 'df AEdESdd ASEEOLSo %ﬂ!ceéﬁbgl t(n%Ctll I
5-Terr] oni sts 1_.n pharmacol ogi ca tes I ng e compou the
i nventi on caﬁq&§QR§9Pﬁkﬂm%qﬁ9treatnent of CONS di sorders, such as anxrety

in mammal s, 30 particularly humans. They may al so be used as

where RY is a group that is activated towards

nucleophilic substitution the compounds of the -~/
invention may be prepared by a further method which
10 comprises reacting the appropriate fluoro compound of -—
formula RlF with a piperazine compound of formula
R
HN N—A-NRZCZR3

Compounds of the invention in which Z is sulphur may be
prepared by sulphurisation of compounds of the
- invention where Z is oxygen. The compounds where 2 is
15 oxygen may, for example, be reacted with a sulphurising -
agent such as a mixture of phosphorus pentasulphide and
potassium sulphide.

The processes described above may be carried out to
give a compound of the invention in the form of a free

20 base or as an acid addition salt. If the compound of
the invention is obtained as an acid addition salt, the
free base can be obtained by basifying a solution of
the acid addition salt. Conversely, if the product of
the process is a free base an acid addition salt,

25 particulariy a pharmaceutically acceptable acid



Y

ant i depressants, hypotensives and as agents for regul ating the sl eep/wake
cycl e, feeding behaviour and/or sexual function. -12- The conpounds of
the invention were tested for:5-[err] reddptor binding activity in rat
hi ppecanpal menbrane honmpgenate by the nethod of B S Al exander and M D
Wody J Pharm Pharmacol, 1988, 40, 888-891. 5 The conpounds of
Exanples 3, 4, and 17, which are representative conpounds of the invention,
had [er&] of ré&n&xiﬁ¥eéale,Zmaﬁ.Beaﬂﬂtain&HibytWiSSQiuiqg(nnﬁhﬁmgeThe
conpounds are .teste or_Ss r ni s actdywlty in a
test invol vi nf3He Ja'ht%g%‘ﬁfé%io% ég(g%g%%xgrghmg%g?ygﬁla@m%%gﬁtnlﬁeé%%i %ea- pi g
_ageumi|1\Mtr(Ban@édnupbnhthe acbdedineactordance &itdt caventipRahc,

85, 86, 601P _LEesHLLS egeniatal QEdSs hewention
are given 15 Bro%ée}l[il‘gl\;\%g J?ll'%{é %%r%%%%%ﬁ&o?e%gatﬁg?agt%@ﬁd a [e?f{ﬁér}g?%% and
t hat of5 Exanpleompoanda. [err] of 7.8 and that of Exanple 17 had a [err] of

9.8. The invention also provides a pharmaceutical conposition conprising a
conmpound or a pharnaceutical |

i n associ ati onE¥pPplaspRfir ﬁﬁ&éu%gééﬂ:ngggg%‘%glﬁ%;%?%g%g%ﬁ?nd:u#t%'l[olhgr eof
carrier known iRot§enaét afanobganiedatadsr,epaich taze sutlgphmaciei i cal
PP O | 8 BnEoE O ORY BE BB ohi2E, CBhb'sBhdr I A A1 &, S0l T or
" fumaric, maleic, citric, acetic, formic,
10 methanesulphonic, p-toluenesulphonic, oxalic and

- succinic acids.

The compounds of the invention may contain one or more
asymmetric carbon atoms, so that some compounds-can -
exist in different sterdisomeric forms. The compounds
15 can be, for example, racemates or optically active
forms. The optically active forms can be obtained by

resolution of the racemates or by asymmetric synthesis.

The compounds of the present invention possess
pharmacological activity. In particular, they act on

20 the central nervous system by binding to 5-HT
receptors. In pharmacological testing it has been

N\, shown that the compounds particularly bind to receptors

of the 5-HT,, type. In general, the compounds
selectively bind to receptors of the S-HTlA type to a

25 much greater extent than they bind to other receptors
such as a; and D, receptors. Many exhibit activity as
5-HT, 5 antagonists in pharmacological testing. The
compounds of the invention can be used for the
treatment of CNS disorders, such as anxiety in mammals,

30 particularly humans. They may also be used as
antidepressants, hypotensives and as agents for
requlating the sleep/wake cycle, feeding behaviour
and/or sexual function.



25 or a mixture of a solid or liquid. Solid form conposi tions include
powders, granules, tablets, capsules (eg hard and soft gel ati ne capsul es),
suppositories and pessaries. A solid caleier can be, for exanple, one or

nore substances which nay al so act 30 as flavouring agents, |ubricants,
sol ubilisers, suspending agents, fillers, glidants, conpression aides, W
bi nders or tablet-disintegrating agents; it can -13- also be an

encapsul ati MhaTe6kpShnaboPOWHR! Iriviheddi \iird S fadddhyrdi vi ded ol i d

which is in adm xture with the finely divid active Ing redlent In tablets -
the active i gﬁ%ﬂAeﬁFC?EtﬁFxP&“ﬁHﬁge?qR%W%Qﬁ %ﬂnﬁ#ﬁ;bﬁppocamhélnecessary
conpr essi on mé:ﬁtpﬁaﬁeeﬁomagénht&b?@ Iftrl'@pbl @t HELS @md? CHOMMBEXLAAL P thhaggg}ape
and si ze de owders ta er Y, nupto 9 €eg
from 0.03 tzﬂhglg(}g préf@gg 5"‘5 W°§T t eaeéa’ct \eqég %ﬁient Sui tabl e
solid carrlers i ncl ude, 10 for exanple cal ci um phosphat e, magnesi um

steargite, t é&qasandgaste%&a#gq% SR 180 il LELl U OSe

met hyl cellu ose sodi um car boxy ulose ponV|nyIpyrroI|d|ne | ow
mel ting maxé%e%ﬁﬁs¢Gﬁa§*8ﬁaﬁ@@Pp@ﬂQﬁs0ﬁu¥he imrent kom h%@nﬁ@ Rtson is

intended to éﬂ%é@ﬁeéhfvé@ﬂz”b' 2t,i 8N gofar) PGIM Vo I SR EBE
encapsul at i é%??@ rial as carrier to give a capsule in mhlch the active

i ngredient ( PEGrt hout other carriers) is surrounded by ‘the carrier,
which is thus in association

The compounds are tested for 5-HT1A receptor antagonism

10 activity in a test involving the antagonism of W
5-carboxamidotryptamine in the guinea-pig ileum in
vitro (based upon the procedure of Fozard et al, Br J

Pharmac, 1985, 86, 601P). The results for ' -
representative compounds of the invention are given
15 below. The compound of Example 3 had a pA2 of 8.7 and

that of Example 4 had a pA2 of 7.8 and that of Example
17 had a PA2 of 9.8.
The invention also provides a pharmaceutical
composition comprising a compound or a pharmaceutically
20 acceptable acid addition salt thereof in association
with a pharmaceutically acceptable carrier. Any
suitable carrier known in the art can be used to o/
prepare the pharmaceutical composition. In such a
composition, the carrier is generally a solid or liquid:
25 or a mixture of a solid or liquid.

Solid form compositions include powders, granules,
tablets, capsules (eg hard and soft gelatine capsules),
suppositories and pessaries. A solid carrier can be,
for example, one or more substances which may also act
30 as flavouring agents, lubricants, solubilisers,
suspending agents, fillers, glidants, compression
aides, binders or tablet-disintegrating agents; it can



20 withit. Siimlarly cachets are included. Liquid formconpositions
I ncl ude, for exanple, solutions, suspensions, enulsions, syrups, elixirs
and pressurised conpositions: .The active 4ygx edi ent;: for exanpl e, can be
di ssol ved or suspended in a 25 phar maceuti cal I'y" acceptable l'iquid
carNer such as water, an organi c solvent, a mxture of both or

phar maceutical |y acceptable oils or fats. The liquid carrier can contain

O rer surbable phebrBecdh! CALaBUNLELYRS RUER ARISO! I WaRISrs SRS Ti el S,

buffers, 30 preéservatives avouring dagents, suspendi ng
agents, thickentagrieenis, acEinely, dividedi splidywhicdy s simmdmixEyrer

osn- r egul at or S5 Syi £ gY)! ﬁﬁé@gﬁh%l%a‘ heiideCangrASidiY . OTfh Balets

par ent er al adn1n|strat|on I ncTude wat er part|cularly -14- containi ng
additives as abehe,aegive| inpsedigsti ¢&t M&ed Midte A 3F GRS RRVIing

car boxymet hyl cehéuhoe8s§akyt tof reabsahob&opegtglexs:armlstﬂmhlglecol s) and
their derivatives, and.oils ég 5Practlo at.ed co ut_ oil nd arachi s
r

oil). For parcPf@PSFtigRFnp PBACLRE &4 1Y b% %n oily ester
such as ethyl ofesiereand Theppopydersyanst shbledtsemrtaefdriabiyl comtadnsupre

used in sterile Ilgg dcéﬁpg% nBOBEtkgn§9&pr éggégg% PAYLNg§4 " 3k PRe 10

Liquid pharnaceu?l i ONS“wWhich "are “st lutrons or
suspensi ons canabtivei ihgredbentfor Swisaple, sodtichmarcuiess }¢ﬁ¥aﬁépltonea

or subcyl@neousgq, example, calcium phosphate, magnesium stearate,
talc, sugars, lactose, dextrin, starch, gelatin,
W, cellulose, methyl cellulose, sodium carboxymethyl
cellulose, polyvinylpyrrolidine, low melting waxes and

ion exchange resins.

15 The term “composition” is intended to include the
formulation of an active ingredient with encapsulating
material as carrier to give a capsule in which the
active ingredient (with or without other carriers) is
surrounded by the carrier, which is thus in association

20 with it. Similarly cachets are included.

Liquid form compositions include, for example,
solutions, suspensions, emulsions, syrups, elixirs and
pressurised compositions. The active ingredient, for
example, can be dissolved or suspended in a

25 pharmaceutically acceptable liquid carrier such as
water, an organic solvent, a mixture of both or
pharmaceutically acceptable oils or fats. The liquid
carrier can contain other suitable pharmaceutical
additives such as solubilisers, emulsifiers, buffers,

30 preservatives, sweeteners, flavouring agents,
suspending agents, thickening agents, colours,
viscosity regulators, stabilisers or osmo-regulators.
Suitable examples of liquid carriers for oral and
‘parenteral administration include water (particularly



injection. Sterile solutions can al so be adm ni stered.iintravenously. Wen
the conmpound is orally active it 15 can be adm nistered orally either
in liquid or solid conposition form Prggfrably t he pharnaceuti cal
conposition is in unit dosage form eg Tablets or capsules. In such ';i
form the conposition is sub-divided in unit dose containing 20 '
appropriate quantities of the active ingredient; the unit dosage forns can
be packaged c OSJtJOﬂ for exanpl e packeted powders, vials, ampoules,
prefilled syﬁ%ﬁiﬁ& ng adt s1¥est aF nrRgVE 89 CeMId @] dosage form can

be, for exanWaslxaa&?p@le epﬁéf}éﬁbbﬂy sbael, c%&boxyn@t}#jl anﬂ@@@ t
appropriate n of . an conposi tions i.n_p e form e .quantity
of the acti vésqrﬁﬁ‘ﬁ:rle%ﬂ)ehté/]r%gﬁ?&? geg%¥°85 o&"ﬁctﬂi‘ rﬁﬂ;'so)e P te}ge

adj ust ed frcnddriwa@ptesjeasdt01I50(eg 6rammuenanadnubaqput)¢hb gadticul ar

Egggpﬁgg TPEJQ%%% e %ﬁép)nven§£0%2§%§gék¥ a%g%%g %Q%83%81f%9%goﬁg”21 29, 32

and 34-45 il |aatrige cae plepabat annoeim msélerrecﬁusahesas ethyls. OE@m@I e 1
2- (1- (4- (2- Mty Wﬂz%ﬂﬂﬁfﬁétaué)) blteiraiay&u@d’nd )&&extféﬁéeafestl rred

| ut f 2-chj N- d etamde 5, 58 nnDI |n dr
DIVE ( '48nm°) Gisad 0 sEerifiot fatl Rorm gowepﬁm%ﬁa%w%m%

58 mml) in administration.

10 quUld pharmaceutlcal com9051tlons which are sterile
solutlons or suspensions can be utilized by, for ‘\J
example, intramuscular, intraperitoneal or subcutaneous
injection. Sterile solutions can also be administered
intravenously. When the compound is orally active it

15 can be administered orally either in liquid or solid
composition form. '

Preferably the pharmacéutiCal composition is in unit
dosage form, eg as tablets or capsules. In such form,
the composition is sub-divided in unit dose containing
20 appropriate quantities of the active ingredient; the
unit dosage forms can be packaged composition, for
example packeted powders, vials, ampoules, prefilled
syringes or sachets containing 1iquid. The unit dosage
form can be, for example, a capsule or tablet itself,
25 = or it can be the appropriate number of any such
compositions in package form. The quantity of the
active ingredieﬁt in unit dose of composition may be
Varied or adjusted from 0.5 mg or less to 750 mg or
more, according to the particular need and the act1v1ty
30 . of the active 1ngred1ent. '

The'foilowing Examples illustrate the invention.
Examples 1,2,7,9,10,12-16,18, 19 21-29,32 and 34 45
illustrate the preparatlon of 1ntermed1ates.'



dry DV (40 ml), treated. with potassium carbonate (9.2g, 67 mmol), after 30
mn warnmed to roomtenperature and after 18h treated with water (400 m).

10 The emul sion was extracted with etBér (3 x.200 m) and the extracts
washed with water (500 m), dried [err] and evaporated in vacuo to give a
yetkaw oil. Purification by chromatography (silica; ethyl acetate) gave the

product (17.3g) as an oil which crystallised 15 on standing, mp. 86-89
C. Exanple 2 |-(2-Methoxyphenyl)-4-(2-Eampde i i nyl am no) et hyl ) pi per azi ne A
solution of the product of Exanple 1 (1I3.87g, 42.5 20 mml) in THF (150

m) was heated under reflux under Ar, treated dropw se w th borane-di et hyl
sul phide (8 nl, 84.3 Mnﬂnh(4ﬁ¢zquahqu¢hemmhtBUPareamnzé)QrN met hanol

(50 mM) and treated with [err]- b6l 5(29Q3 h)a@ggghihgw t he reaction

m xture was cooled to roomtenp th ethyl acetate (2
x 200 m), basified with 2N—NaCH and extracted W th ethyI acetate (2 x 200

B‘r LduIPeaEXt ragt %t\(&%rlx%éﬁ rdﬁ%:{ﬁfr{ ]ofinztj-&iﬁ@@éﬁﬂﬂdz Japyt;yaaﬁﬁyu%gietam
an OI . e pro C e ° ronmat o
[silica® ethyl (9-99u65 (ﬂﬂ%ﬁ%;%ﬁfé%&)D¥€O(§§ Lkdaﬁoﬁvérrga t5% Qy
sal t- formWIthwqtclneaeadzwnmqrpt@ﬁpx)piepeﬁytnal tL3algos8f mownl) m
acetonitrile g%fez t(id"ydf P 0L €89 531 £nOhot 18 RLATHGELBR MY t e

crystals,

(9.2g, 67 mmol), after 30 min warmed to room
temperature and after 18h treated with water (400 ml).

L 10 The emulsion was extracted with ether (3 x 200 ml) and
the extracts washed with water (500 ml), dried
(Na2804) and evaporated in vacuo to give a yellow oil.

Purification by chromatography (silica; ethyl acetate)
gave the product (17.3g) as an oil which crystallised
15 on standing, m.p. 86-89°C.

Example 2 -

1-(2-Methoxyphenyl)-4-(2-(2-
pyridinylamino)ethyl)piperazine

A solution of the product of Example 1 (13.87g, 42.5
20 mmol) in THF (150 ml) was heated under reflux under Ar,
treated dropwise with borane-dimethyl sulphide (8 ml,
84.3 mmol), after 2% h treated dropwise with methanol
(50 ml) and treated with #N-HCl (200 ml). After 1 hr
the reaction mixture was cooied to room temperature,
25 washed with ethyl acetate (2 x 200 ml), basified with
2N-NaOH, and extracted with ethyl acetate (2 x 200 ml).
" The extracts were dried (Na2504) and evaporated in
vacuo to give the product as an oil (11.8g). The
product was purified by chromatography [silica, ethyl



5 (Found: C, 50.8; H 6.7; N, 13.2 [J[err] requires C.,50.7; H 6.5; N,
13.1% . Exanple 3 N-(2-(1-(4- (2 I\/bthoxy{)henyl)pi perazinyl))ethyl)-N
(2-pyridinyl)cycl ohexanecar boxam de 10-1%- A stirred suspension of

pot assi um hydride, 35 wt.% suspension in mneral oil (2.99g, ca. 26.1 nmok)
in DMF (25 m) was treated dropwi se under Ar with the free base of . Exanplw
2 (2.14g, 6.9 mol) in DMF (15 n). The reaction m xture was treated

dr opwi se aftacei&tﬁi-mh&nol (@iot:h )y dmhe@nensdabnyd heosate-fdra M,

10.5 mol ), a r =] Wi 200 rri acidified -
W th 2N H)Cl ?QQh % éa'i %d?%g\mq't %qLexarfieé/( 2 é%ﬁ#a‘bﬁgl fi ‘58 Wt h
2N- NaOH, andaggﬂ:paélte'dlﬁl glavet e dodtadrqechlor 2B sdlt Ghethetracts were

washed 20 rwa{lgtbragng,h(ﬁgoc@y)staq@ eqlrl Ierrdyac gvaporated in vacuo to
give a red 0|I whi_ch was puri f 7y romatograpl;/ (silica; ethy
rve

acet ate). A §BPYHPENnCof 5t°h§s0|His |‘h thardd - 3 4 y¢ zy%ﬁoa%ﬁ‘élif%‘@glowth

et her eal hydgggaarggl el,i ¢ .3ndgegvang;ategd i, gcuo to give the 25
trihydrochloride salt of the product (1 04g) mp. 165-[err] (dec.) (Found:
C 54.2; H 7.3; N 10. 0%[err] requires C, 54.6; H, 7.15; N 10.2%.

-17- Exarrple 4 N-Cycl ohexyl - -(2-(1-(4-(2-

nmet hoxyphenyl ) pi per azi nyl ))et hyl )-N - (2-pyridi nyI )urea

Example 3

N-(2-(1-(4-(2-Methoxyphenyl)piperazinyl))ethyl)-N-
(2-pyridinyl)cyclohexanecarboxamide

10 A stirred suspension of potassium hydride, 35 wt.% | -_—
suspension in mineral oil (2.99g, ca. 26.1 mmol) in DMF
(25 ml) was treated dropwise under Ar with the free
base of Example 2 (2.14qg, 6.9 mmol) in DMF (15 ml).
The reaction mixture was treated dropwise after 20 min
15 with cyclohexanecarbonyl chloride (1.4 ml, 10.5 mmol),
and after 1 hr treated carefully with water (200 ml),
acidified with 2N-HC1 (ca. 70 ml), washed with hexane
(2 x 200 ml), basified with Zg-NaOH,'and extracted with
ethyl acetate ( 2 x 200 ml). The extracts were washed
20 with brine (100 ml), dried (Nazso4),'and evaporated in -
vacuo to give a red oil which was purified by
chromatography (silica; ethyl acetate). A solution of
the oil in methanol (40 ml) was acidified with ethereal
hydrogen chloride and evaporated in vacuo to give the
25 trihydrochloride salt of the product (1.04g), m.p.
- 165-172°C (dec.)
(Found: C, 54.2; H, 7.3; N, 10.0% C, Hy,N,0,.3HC1.H,0
requires C, 54.6; H, 7.15; N 10.2%).



A stirred suspensi on of. potassium hydride, 35 wt. %5 suspension in
mneral oil (2.91g, ca. 21.8 mmol) in dry DMF (20 m) was treated dropw se
with the free base of Exanple 2 (2.92 g,-b74 mmol) in dry DVF (15 m) under
After 1 h the reaction nmi'xture was treated wi thiicycl ohexyl isocyanate
(1.32m, 10.2 mol) and after a 10 further 18 h treated with water (200
m), acidified with 2N-HC (ca. 50 m), washed with hexane (2 x 200 m),
basified with 2N-NaCH, and extracted wikhahpdlehyd acetate (2 x 200 m). The
extracts were washed-with brine (200 mi), drred [err], and evaporated in

vacuo 15 to give a brown oil which was _purified by chr omat ogr aphy
(silica; ethyl acetate, trmHN4nynﬁ¢nﬁxx&hmr}(2¢hé €4+6@r| ess oi |l was
di ssol ved in ethappby{dRefil ) )8 139! AC) A 1 gy etgal
hydr ogen chl ori

trihydrochl oride salt of the product as a hydrated gl ass containing a

quarter nole of §£B¥£eacgﬁ§§€négoﬁ5éﬁ)ﬁﬁ@@#ﬁium(ﬁﬁéﬁiéé Hs we: % 11.8.

[err] [err] requires C,

Exanpl €55 N-(25WsPensionnviphBipsRaty Oidi fer &A@msset%ﬁ mmol) in dry

N-(2- pyridi nyl pagnzapi ﬁl@)Baaéotkeal&le@r ldde:p(vﬂ;,se‘@gnﬂtﬂ the| fre@sbaddeds

ol o s AR B B SHRBLILA Y LS 09 uhedd
Ar. After h the reactlon mlxture was treated with
cyclohexyl isocyanate (1.3 ml, 10.2 mmol) and after a

o 10 further 18 h treated with water (200 ml), -acidified
with 2N-HCl (ca. 50 ml), washed with hexane (2 x 200
ml), basified with 2N-NaOH, and extracted with ethyl
acetate (2 x 200 ml). The extracts were washed with -
brine (200 ml), dried (Nazso4), and evaporated in vacuo
15 to give a brown oil which was purified by

chromatography (silica; ethyl acetate, then alumina;
ether). The colourless oil was dissolved in ethanol
(10 ml) and the solution acidified with ethereal
hydrogen chloride and evaporated in vacuo to give the

20 trihydrochloride salt of the product as a hydrated
glass containing a quarter mole of ethyl acetate
,_ (0.4569) | -
— (Found: C, 53.2; H, 7.5; N, 11.8. C,.H..N.O,.3HC1.H,O.

25735"°572° 2
%C4H802'requires C, 53.2; H, 7.2; N, 11.9%). ‘

25 : Example 5

N-(2-(1-(4-(2-Methoxyphenyl)piperazinyl))ethyl)-
N-(2-pyridinyl)benzamide

Benzoyl chloride (1.69g, 12 mmol) was added cautiously
to a stirred solution of Example 2 free base (1.94g, 6
30 mmol) and di-isopropylethylamine (2.2 ml, 14 mmol) in



di chl oronet hane (20 m ). The m xture was stirred under.Ar .for 24 h,
evaporated in vacuo, and the brown oil dissolved in water (50 m). The
solution was acidified with 2N-HCL, wasted with di chl or omet hane (3 x 50
m), 5 basified with 2N-NaCH, and extracted w th dichl oronethane (3 %~

75 m). The extracts were dried [err], evaporated in vacuo, and the re5|&de
purified by chromatography [al um na; toluene ethyl acetate (7:3)]. The oi
was di ssol vedi¢hleremethaneald0(md i) The mixtame was ditixredhundetde sal t

of theI pr odug f)dsﬁcwﬁatedagsbt:atgah%eaﬂaawr %9@4&1&614 ?Llﬂ'él\"l?n fiélgol ourl ess
?;ézf?e: (1'§%g§9f§£661§ wkﬁé%i(é@?%lf5 The solution was ac%dlflgggignp|e
6 N-(2-(1-(4with l\dﬁmkmypheash)aﬁl w&mzudﬂyih)l)oe:tdnw&trd&e (3 x 50 ml), )

2- di nyl hi s ynt hesi sed by an
gnalo)cl)%louls )r/re%u dfm f€E gﬁ‘aﬁgﬁ* a&%pq% t“f’t ing trinmethylacetyl
20 cm(wdxnthréﬁgmhaGenﬁﬁly ﬂérmﬂénzomhaﬂdxnnan;stwegpv@riéé
156 Terr] (Poape s '¢iopoPReBioiH yachosdlarl SRIMIAAG ‘e fiBea | ;.
N, 10.9%. chromatography {alumina; fqgggﬂgqgthy acetate

N- (2-t hi azol w ) YT ohpxangsar hasanide e arasar st acd! 016 dﬁ164- 389,
B e
precipitated w1th ethereal hydrogen chloride as
colourless crystals (1.3g9), m.p. 105-112 C
(Found: C, 61.6; H, 6.1; N, 11.3, C,.H _N,0,.2HC1 b

| 25°28°4°2°
requires C, 61.4; H, 6.2; N, 11.5%).

15 . .Example 6

N-(2-(1-(4-(2-Methoxyphenyl)piperazinyl))ethyl)-N-
' (2-pyridinyl)trimethylacetamide

This compound was synthesised by an analogous method to
that used for Example 5, substituting trimethylacetyl
20 chloride (1.57g, 13 mmol) for benzoyi chloride, to give
the trihydrochloride salt of the product (l.2g) as a -
white solid, m.p. 138-140°C
(Found: C, 53.5; H, 7.3; N, 10.8. C 0,.3HCl.%H

23 32 4-2°
requires C, 53.7; H, 7.1; N, 10.9%).

2O

25 _ Example .7

N-(Z-thiazolyl)cyclohexanecarboxamide

Cyclohexanecarbonyl chloride (4.38g, 30.mmol) was_addéd
dropwise to a solution of 2-aminothiazole (3.00g, 30



-19 - mmol) and di-i-sopropyl ethylam ne (3.87g, 30 mml) in dichloronethane
(50 M) at [err]. The m xture was marngggto roomtenperature, stirred for
18 h, washed with 1 NNHO (2 x 50 nl) and?l N-NaCH (2 x 50 ml), dried 5
(MyS™4), and evaporated in vacuo to give the product (4.59g) as white
cryStals. Exanple 8 N-(2-(1-(4-(2-Methoxyphenyl) pi perazinyl))ethyl)-N

(2- th|azolyl)cyclohexanecarboxanlde 10 A sol ution of the product of
Exanpl e 7 (2. Fo@ln@nthol)-ispmiapydat kigkrmi e ophi 8290 038 gmalledn

susglelrm oln of d@@}ﬂ&ﬁ'dﬁéﬂﬁaﬁé A5 0 3L Wat % SEISPENss Of 1 kB uFen @ad) waidmedl. 69,
ca mo in

20 nder Ar Afte
1- ( 2- chloroetﬁﬁijf fﬁﬁﬁ : E%éaé?ﬁe1§2h53§asf§d wit® dol) was

added porti onnN-giEland t:hescmmaturamcsu IN-eNaglt {2rx]s56oml5,hdri8«®X urated aq.

[err] (20 m) ded, i .qus| d. t he_ mi xt centr vacuo.
The resslzdue mﬁ%@ Vé)p t&? &—‘Zﬁ—%ngoeg ?gc?g‘ %tr%%%%- HC (3 x
50 m). The addecﬁ?s;)pfmemm crysnmlesbasﬁled wi th 1IN-NaCOH and extracted
with ether (3 x 50 mM). The ethereal extracts were dried [err], evaporated
in vacuo, and the residue purified by chronmatography (silica; ethyl
acetate). The oil was dissolved in ethyl acetate (10 m) and the 25

di hydrochl oride salt of the product pesmpiéaged with ethereal hydrogen
chloride as a white solid (1.1g), mp. 205 C (a phase change was observed
at 80 C and the sanpl e deconposed at [err]). (Found: C, 53.4: H 6.8: N,
10.7. [err] 30 N-(2%61#}4FGQHMeeho€ypﬁénQi)hipéﬂhzﬂmyﬂinéﬁhyl)-N—

A

(2-thiazolyl)cyclohexanecarboxamide

10 A solution of the product of Example 7 (2.10g, 10 mmol)
in DMF was added dropwise to a stirred suspension of -—
potassium hydride, 35 wt. % suspension in mineral oil
(1.6g, ca 14 mmol) in DMF (20 ml) under Ar. After 1 h,
1-(2-chloroethyl)-4-(2-methoxyphenyl)piperazine (2.53q,

15 .10 mmol) was added portionwise and the mixture stirred
at 80°C for 5 h. Saturated ag. Na,CO, (20 ml) was
added cautiously and the mixture concentrated in vacuo.
The residue was taken up into ether (100 ml) and
extracted with IN-HC1 (3 x 50 ml). The aqueous phases

20 were basified with 1N-NaOH and extracted with ether (3

U X 50 ml). The ethereal extracts were dried (MgSO4),
evaporated in vacuo, and the residue purified by
chromatography (silica; ethyl acetate). The oil was
dissolved in ethyl acetate (10 ml) and the

25 dihydrochloride salt of the product precipitated with
ethereal hydrogen chloride as a white solid (l.1lqg),
m.p. 205°C (a phase change was observed at 80°C and the
sample decomposed at 205°C).

(Found: C, 53.4: H, 6.8: N, 10.7. C N,0,8 2HC1.

23H32N40;
30 H,0 requires C, 53.6; H, 7.0; N, 10.9%).



-20- Exanple 9 2-(1-(4-(4-Fluoro-2-nmethoxyphenyl)pi perazinyl))-N
(2-pyridinyl)acetam de A stirred solutign of
2-chl oro-N-(2-pyridinyl)acetanmide 5 ~ 0('0.94g, 5.5 mol) in dry DMF (10
m) was treated with 1-(4-fluoro-2-nethoxyphenyl)piperazine (1.16g, 5.5 —
mol ) and di-isopropylethylamne (1.1 m, 6.3 nmol), and after 19h treat dnd
wth water (50 m). The emrul sion was extracted with ether (2 x 50 m) and

the extracts 10 washed with wat eEXarg@leri9, dried [err] and evaporated
in vacuo to give a yellow oil. Purification by chromatography (silica;

ether) gave the product (1.61g) as colourless crystals, mp. 110.-[err]
(sanpl e soft en@=fl{4744-Fhuoro-2-methoxyphenyl)pipera =Ny
1- (4- Fl uor o- 2- met hoxyphenyl ) - d2 {By £ 2di Ayl diceylatilideo) et hyl ) pi per azi ne A
solution of the product of EXampre 9 (I.5Ig, 4.4 nmol) in THF (20 nl) was
heat ed under reflux under Ar 20 and treated dropw se with borane-net hyl
sul phi de conpl exirpélisebluitdon RfTH(HL crod - 62 Spymbdjny AP aeetantidehe
reacti.on m xjyrg,was.t e dr, | 4 D t 1 ng.:treat ed
wi th ZN- HC wosf‘l@)’. A t%%"%ﬁ‘)hrlq{)n&eajse% i%%wrﬁg?%%émgg%%gﬁe%#g room 25
t enper at ur e, 1+ éaf édowotB-wetdoxyideny ) I piperaztee wl 1h168, NG, and
E);it :}20228 Vn‘q#Jﬂogﬁh)ﬁhdaﬁgt-ifs%p(:%ﬁyl%ﬁamﬂ@ec £xirmel SeV8r amwashed with
, drie - .
and after 19h treated with water (50 ml). The emulsion
was extracted with ether (2 x 50 ml) and the extracts
10  washed with water (100 ml), dried '

(MgSO0, ) and evaporated in vacuo to give a yellow oil.

Purification by chromatography (silica; ether) gave the
product (l.61g) as colourless crystals, m.p. 110-120°C -—
(sample softens at 32°C).

15 Example 10

1-(4-Fluoro-2-methoxyphenyl)-4-(2-(2-
pyridinylamino)ethyl)piperazine

A solution of the product of Exampie 9 (1.51g, 4.4
mmol) in THF (20 ml) was heated under reflux under Ar N\

20 and treated dropwise with borane-methyl sulphide
complex, 2M solution in THF (4.4 ml, 8.8 mmol). After
4 h the reaction mixture was treated dropwise with
methanol (10 ml) and treated -with 2N-HC1l (10 ml).
After 1 hr the reaction mixture was cooled to room

25 temperature, treated with water (100 ml), basified with
2N-NaOH, and extracted with ethyl acetate (2 x 100 ml).
The extracts were washed with brine (50 ml), dried
(MgSO4), and evaporated in vacuo to give the product as
a yellow oil (1.29 g) which was used in the next

30 Example without further purification.



[err], and evaporat.ed in. vacuo to give the product as a yellow oil (1.29 Q)
whi ch was used in the next 30 Exanplejytrunn further purification.
-21 Exanple 11 N-(2-(1-(4-(4;Fluoro-2-

oxyphenyl ) pi perazi nyl))ethyl)-N- (2-pyridinyl )cycl ohexanecar boxam de 5
A s rred solution of the product of Exanple 10 (1.26g, 3.8 mmol) in
di chl oronet hane (20 m ) under Ar was treated w th di-isopropylethylanne
(1.4 m, 8.4 mol) and cycl ohexanecaEs@Mptecdiloride (1 m, 7.5 mmmol),

washed after 24 hr with water (20 m), saturated ag. 10 [err], (20
m), and water (20 m), dried ef ], and, eyvapgrated i,n vacuo to give a
yel l ow oi |l which was purifieuj&@Lih&ghgibégagiggﬁgizica; ethyl acetate). A

solution of the oil in methaugbhéiy&hpﬁm@razﬂnﬁﬁixﬂthvlhrﬁfhereal hydr ogen

chl ori de and evapor at ed ochl ori de salt
of the product (10.5g, élizc L ShifiebdEnbiia Hbﬂée.?; H 6.4; N,

10. 1% [err] reqU|res C, 54. 6 H, 6 6; N 10. 2@@ Exanple 12 20
5-Nitrg-2,3-dig q;l é’&ﬂ}@%{?xéf' éy.i FL8agEpebhapgahdled 10 @ O ml ).

potaSS|un1carbonate 127 no and tetra-n-butyl anmoni um broni de
(1.37 g, O. OO@MWOL\A‘Er@ M?@%% aneefi2Qomd?| BRISE 2n¥a%cat echol

(6.59 g, 0.043 y@lPed with @i- isopropylethylamine (1.4 ml, 8.4 mmol)
and cyclohexanecarbonyl chloride (1 ml, 7.5 mmol),
washed after 24 hr with water (20 ml), saturated aq.

O 10 NaHC03, (20 ml), and water (20 ml), dried (Mgso4) and
evaporated in vacuo to give a yellow oil which was
pﬁrified by chromatography (silica; ethyl acetate). A
solution of the oil in methanol (5 ml) was acidified -
with ethereal hydrogen chloride and evaporated in vacuo

15 to give the trihydrochloride salt of the product

(10.5g, 30%), m.p. 160-172°C.
(Found: C, 54.7; H, 6.4; N, 10.1% C H,,FN,O

257°33"7472°
requires C, 54.6; H, 6.6; N 10.2%).

.3HC1

Example 12

( 20 - 5-Nitro-2,3-dihydro-1,4-benzodioxin

l,2-Dibromoethane (12.0 g, 0.064 mol), poﬁassium
carbonate (17.6 g, 0.127 mol) and tetra-n-butyl
. ammonium bromide (1.37 g, 0.0043 mol) were added to a
stirred solution of 3-nitrocatechol (6.59 g, 0.043 mol)
25 in toluene (210 ml). The solution was heated at reflux
with azeotropic removal of water for 23 h, cooled to
room temperature, washed with 2N sodium hydroxide
solution (150 ml), dried (Na2804),-and evaporated in
vacuo to give an orange oil. Purification by column
30 chromatography.(silica; ether) gave the product



25 in toluene (210 mM). The solution was heated at reflux with
azeotropic renoval of water for 23 h, cooled to roomtenperature, washed

wi th 2N sodi um hydroxi de sol ution (150-8R)y, dried [err], and evaporated in
vacuo to give an orange oil. Purification by colum 30 chronatography«i
(silica; ether) gave the product -22 - (2.55 g), mp. 55-[err]. Exanplhe
13 2, 3-Di hydro- 1, 4- benzodi oxi n-5-am ne Amonium formate (3.40 g, 0.054 nDI)
and 10@6pallam|ﬁﬁ!ﬁ), m.pn $ha8zoal (1.44 g) were added to a stirred
solution of the product of exanple 12 (2.45 g, 0.0135 nol) in nethanol (15
m). After the considerable effervescence had ceased, the m xture was
filtered, evaporated in vacuo and triturated with acetonitrile. The residue
10 was purified by chronatography (silica ether) to give the product :
(1.51 g). Exanple 14 1-(2,3-D hydro-1, 4- benzaodi oxi n-5-yl ) pi perazi ne The
solution of the product of exanple §§EEE£5Q&&, 15 0.010 nol) and

bi s(2-chl or oet hyl ) am ne hydrochlorlde (1.77 g.0.01 nol) in chlorobenzene
(20 M) was heated unde efd : .Lo_roomtenperature and
evaporated in vacuo. THe S Y= PRt
hydroxi de (100 m ) and extracted |nto 20 ethyl acet at e (3 x 50 m).

The extracts Al Qi Hbrfiied AU EVEPY HEE hd1YGHE §849pYT16AT B oduct
5 on charcoal (1.44 g) were added to a stirred solution
of the product of example 12 (2.45 g, 0.0135 mol) in
methanol (15 ml). After the considerable effervescence

had ceased, the mixture was filtered, evaporated in e
vacuo and triturated with acetonitrile. The residue
10 was purified by chromatography (silica; ether) to give -—

the product (1.51 qg).

Example 14

1-(2,3-Dihydro-1,4-benzodioxin-5-yl)piperazine

The solution of the product of example 13 (1.50 g, _
15 0.010 mol) and bis(2-chloroethyl)amine hydrochloride o’
(1.77 g 0.01 mol) in chlorobenzene (20 ml) was heated
under reflux for 24 h, cooled to room temperature and
evaporated in vacuo. The white solid was dissolved in
aqueous sodium hydroxide (100 ml) and extracted into
20 ethyl acetate (3 x 50 ml). The extracts were dried

(MgSO,) and evaporated in vacuo to give the product
1 (2.00 g).



0 9). -23- Exanple 15 2-(1-(4-(2, 3-Di hydro-1, 4- benzodi oxi n- 5-

(2.0

yl ) pi perazinyl))-N(pyridin-2-yl)acetanm de A stlrred sol ution of

2-chloro-N-(2-pyridinyl)acetamde 5 -28-9 g, 58.nmol) in dry DVF (40
)

m) at [err] was treated with the product of exarrple 14 (58 mml) in dry
DVMF ¥40 m), treated with potassium carbonate (9.2 g, 67 nmml), after 30

mn warmed to roomtenperature and after 18 h treated with water (400 m).

The enul si on was 10 extracted w t Bxainpee (83 x 200 m) and the extracts
washed with water (500 m), dried [err] and evaporated in vacuo to give a
yellow oil. Purification by chronatography (silica; ethyl acetate) gave the

product as an oil. 15 2- (1 (4-(2,3- Dlhydro 1,4- b@gag@igxia-S—

1- (2, 3-Di hydro-1, 4- bepz B a5 2-v1) t d
(2 (2 pyrldlnylan1n0)9 &8z Pn¥1 )14y~ (pyridin-2-yl)acetami e Exanpl e

15 (42.5 mmol) in THF (150 m ) was heated under ref'I ux under Ar, treated 20
?rOPrﬂge with hpkﬁiiﬁydﬁﬁﬁbdtﬁ%%%m(kldﬁidﬂo-ﬁmfﬁ- tihlh?ﬂbﬁ?ﬁ%ﬁhﬁhé1
reate ropW| se an err

m). After 1 h%Pné Gea qé‘H“ é{gkza?”@:oo ﬁﬂ%‘én&é ]P"attﬁleé‘tgéashed
with et hyI acetdith (thex p&Qfaudt) ofb@témpa‘nb vii4 h( 28\ miacH) 25 dry amf (40

ext ract ed w thyshyle AL S b A0 Mun dPBoREEE2EE225 6% W),

(Na2SO™4) and e I vacuo
after 30 min warmed to room temperature and after 18 h

treated with water (400 ml). The emulsion was

10 extracted with ether (3 x 200 ml) and the extracts
washed with water (500 ml), dried (Na2504) and
evaporated in vacuo to give a yellow oil. Purification
by chromatography (silica; ethyl acetate) gave the

product as an oil.

15 : Example 16

1-(2,3-Dihydro-1,4-benzodioxin-5~yl)-4-
(2-(2-pyridinylamino)ethyl)piperazine

_ A solution of the product of Example 15 (42.5 mmol) in
K/ THF (150 ml) was heated under reflux under Ar, treated
20 dropwise with borane-dimethyl sulphide (8 ml, 84.3

- mmol), after 2% h treated dropwise with methanol (50
ml) and treated with {N-HC1l (200 ml). After 1 h the
reaction mixture was cooled to room temperature, washed
with ethyl acetate (2 x 200 ml), basified with 2N-NaOH,

25 and extracted with ethyl acetate (2 x 200 ml). The

extracts were dried (Na2504) and evaporated in vacuo.
Purification by chromatography, [silica; ethyl acetate
- ethanol (20:1)] gave:the product as an oil.



Purification by chromatography, [silica; ethyl acetate.- ethanol (20:1)]
gave the product as an oil. -24- Exanple 17 N-(2-(1-(4-(2,3-D hydro-1,4-
benzodi oxi n- 5-yl ) pi perazinyl))ethyl)- NZA£-pyridinyl)cycl ohexanecar boxam de
5 A stirred suspension of potassiumhydride, 35 wt.% suspension in —
mneral oil (2.99 g, ca. 26.1 nmmol) in DW (25 M) was treated dropwi se et
under Ar with the product of Exanple 16 (6.9 mml) in EWEO(15 m). The.
reaction mxture was treated dropwi mn wt

cycl ohexanecar bonyl chloride (1.4 n&%ﬁ%&ﬁ%{ﬁﬁgl) and after 1 h treated
carefully with water (200 M), acidified with 2N-HO (ca. 70 m), washed
with hexane (2 x 200 nl), &a?{lzf_lch.(\m_t(hg 2_:N_- Z1e rélﬂﬁ gxtracted with ethyl
acetate (2 x 200 m). .The : mth brine (100 m),
dried [err] and evaporsi-&t T was purified by
chr omat ogr aphy (silica- @aipyrﬁﬁeﬁgleéyclehaﬁbubba@b@&dﬁyaémI i n methano
(40 M) was acidified wih ethereal hydrogen chlorirde and evaporated in
vacuo to give the 20 hydrochlorlde salt of the product (1.04 g) m p.
125-[&8rr]. (Powtdrm@d eﬂasaqen-sldnBQf Npotas8ifmr hiydrddiei,r 85 @Gt B2. 4; H,

7.35 N1L. 2%§53§H9& %h 1 (2.99 g, ca. 26.1 mmol) in
2-(1-(4-(3-¢( enzi sot |azd?y73%p?bera2|nylgy i
DMF (25 ml) was treated dropwise under Ar with the
‘product of Example 16 (6.9 mmol) in DMF (15 ml). The
reaction mixture was treated dropwise after 20 min with

10 cyclohexanebaxbonYl chldfide (1.4 ml1, 10.5 mmol), and QJ
after 1 h treated carefully with water (200 ml),
acidified with 2N-HC1l (ca. 70 ml), washed with hexane
(2 x 200 ml), basified with 2N-NaOH, and extracted with
ethyl acetate (2 x 200 ml). The extracts were washed

15 with brine (lOOlml), dried (Na.,SO,), and evaporated-i&

2774
vacuo to give a red oil which was purified by

-_

chromatography (silica; ethyl acetate). A solution of
the oil in methanol (40 ml) was acidified with ethereal
hydrogen chloride and evaporated in vacuo to give the

20 hydrochloride salt of the product (1.04 g), m.p.
125-131°C.
(Found: 'C, 62.6; H, 7.3; N, 11.0 C26H34N402 .HC1. ‘H20 &Q}
requires C, 62.4; H, 7.35; N 11.2%)
Example 18
25 - 2-(1- (4 (3-¢1, 2- Benzlsothlazolyl))plperazlnyl))-

N-(Z-pyrldlnyl)acetamlde

A solution of 3;piperazino-1 2-benzisothiazole (2.06 g,

6.4 mmol) in DMF (10 ml) was treated with N,N-

dllsopropylethylamlne (2 ml, 12.3 mmol), treated with
30 E—(Z-pyrldlnyl)chloroacetamlde (1.84“g, 9.6 mmol) in



N (2- pyrldlnyl)acetan1de .A sol ution bf 3 plpera2|no 1, 2- benzi sot hi azole
(2.06 g, 6.4 nmol) in DVF (10 m) was tr_gied with N, N-

di i sopropyl ethylamne (2 m, 12.3 nmol) ¥ated with 30

N- (2-pyridinyl)chl oroacetamde (1.84 g, 9.6 mmol) in -25- DVWF (10 m),
stireed for 63 h, treated with water (150 m), and extracted with ethyl
acetate (3 x 50 n1) The extracts were evaporated i.n vacuo and the residue
purified by chﬁmﬁbiﬁﬁ}aphy (stirred fohyb3abet sreptéd with wagier (¥f0
product as a fqam (MR8 dier | £i 48 ethyl acetat (3 x 50 ml). The
2-[1-[4-[3- (1, 2-Benzi sot hi azol yI)]] pi per azf ny[] yridy I)ethylan1ne
Bor ane- et hyl Qﬂ%ﬁ%dﬁﬁﬁ&viﬂwtﬂdw ; ge res\&é’éleadded
dropwi se to a giuxrlrﬂie@mwtdmﬁté@@apnpdusaméaExaanlyq 8eltathd Go 7. 44
mol ) ing THE (26 nderéﬁ: Af t 1 ? ﬁ tion was cooled to [err],
treated mnthln&HY Yot &% f ?ﬁﬁmnf g SOncentrated ag. HO (10
m), heated to reflux cool ed 15 to roomtenperature and evaporated in
vacuo. The yellom/solid'residue was treated with water (50 mM) and 12.5 N
NaOH (16 ml). The m xture was extracted with [err] (2 x 50 m) and the
extracts dried [err], evaporated in vExamplel Yhe gum chronat ogr aphed 20
([err]; ethyl acetate) to give the product as a clear pink oil (0.986 g).
Exanpl e 20

2-(1-[{4-[3-(1,2-Benzisothiazolyl)]]piperazinyl]-

N-(2-pyridyl)ethylamine

O

ﬁorane—methyl sulphide complex (10M; 4.0ml, 40 mmol)

10 was added dropwise to a stirred solution of the product
of Example 18 (2.63 g, 7.44 mmol) in THF (26ml). under
Ar. After 18 h, the solution was cooled to 0°C,
treated with methanol (10 ml), water (10 ml) and
concentrated ag. HCl (10 ml), heated to reflux, cooled

15 to room temperature and evaporated in vacuo. The
yellow solid residue was treated with water (50 ml) and
12.5 N NaOH (16 ml). The mixture was extracted with
CH2Cl2 (2 x 50 ml) and the extracts dried (Na2804),
evaporated in vacuo and the gum chromatographed

20 (Al,05; ethyl acetate) to give the product as a clear

W, pink oil (0.986 g).

Example 20

N-[2-[1-[4-[3-(1,2-Benzisothiazolyl)] piperazinylil
-
ethyl]-N-(2-pyridyl)cyclohexanecarboxamide’

25 A solution of cyclohexanecarbonyl chloride (0.40 ml,
3.0 mmol) in CH, Cl, (25 ml) was added dropwise to a
stirred solution of the product of Example 19 (0.99 g,

. 2.90 mmol) and CSHSN (0 32 ml 4.0 mmol) in CH2 Cl2



N-[2-[1-[4-[3-(1, 2- Benzi sot hi azolyl)] piperazinyl]]- .

ethyl]-N(2- pyr|dyI)cycIohexanecarboxanrde 25 A sol ution of

cycl ohexanecar bonyl chloride (0.40 m, -266 mol) in [err] (25 m) was
added dropwi se to a stirred sol ution of the product of Exanple 19 (0.99 g,
2.90 mol) and [err] (0.32 mM, 4.0 moJ) in [err] -26- (10 M) at [e@g
under Ar. The orange solutlon was stirred at roomtenperature for 18 h,

washed with m@bem162éthYca%$d§¥lﬁfﬂfﬂhﬁ@ oﬁ@ﬁﬁé)ééﬂuﬁkbn Q%%ed [err] and

evaporated in, vacu i ve an orange oil whi ch was chromat ographed .
([err]; ethyft éEEth Q9% FEMRAF ?%ﬂ%c¥°¥01%4hg)wa$H§théF60MQﬁQRkasalt
was prepared(DE m&andaadshwﬁﬁaﬁbauuhcrwsm@¢I(Eedmby,tarigaatron with

itril ' I I tal 0.8 err Found:
C se,02: n, BE307, 1 & P98 i vadudond) o lbP; b Brbgeopily . 41,
N, 13329% Ewhwphewa§ QhF¢mB¢mgﬂaﬂhe¢n ;rgtb?lsaqetaabnneoAqyﬁan|on

to a stirred sol Ution of | pi perazi and N, N-
di i sopr opyl ePR§PareAeip2 sigandprsi )CrYBtwyltan(byni) under Ar

at r00mte”D@Ei‘EHE&tLEBewi@Hﬂd&’cd/@ﬁtﬁlé r@é véoealBGEESEQtufe for 17 h.
The yel |l ow 20 0 ut;gn was heated h, treated with water

(100 m) anchXFFaiFeéo h et e « 1274x 570 ‘in

10 Found: C, 56.92; H, 6.64; N 13. 24% C25H31NSOS

2HC1.0.25H20 requires C, 56.97; H, 6.41; N, 13.29%.

of 1- Ch|°r°'§HQUB98th% Q% NS )10rqﬂg)hrﬁmjﬁb%%rlgéyaggf n1) was added

Example 21

1-[4-Benzyl-(l-piperazinyl) lisogquinoline

- A solution of l-chloroisoquinoline (1.64 g 10 mmol) in

15 dry DMF (5 ml) was added to a stirred solution of
l-benzylpiperazine (1.85 g, 10.5 mmol) and N,N-
diisopropylethylamine (2 ml, 1.5 g, 11.5 mmol) in dry
DMF (5 ml) under Ar at room temperature. The solution
was stirred at room temperature for 17 h. The yellow

20 solution was heated at 110°C for 7 h, treated with
water (100 ml) and extracted with ether ( 2 x 50 ml). o/
The extracts were dried (Na,S0,) and concentrated in
vacuo. The residue was chromatographed (Si02; ethyl
acetate) to give the product (1.233 gq).

25 ' ~° Example 22

‘1-[1-Piperazinyllisoquinoline:

Ammonium formate (1.01.g, 16.0 mmol) and 10% Pd/C
42.5 mg, 0.4 mmol, 10 mol%) were added successively to



; : . o

The extracts were dried.[err] and concentratiéd in vacuo. The residue was
chromat ographed ([err]; ethyl acetate) tg*qtye*the-product (1.233 g). 25
Exanpl e 22 1-[|-Pi perazinyl]isoquinoline Knnoniun1fornate (1.01g, 16.0
mol) and 10% Pd/C 42.5 ng, 0.4 mmol, 10 nol % were added successively to
-27-%A stirred solution of the product of Exanple 21 (1.23 g, 4.06 mmol) in
met hanol (4 m). The m xture was stirred at roomtenperature for 6 h and
was heated at ?55tifged) Faiutyamfiol thaPRPYuGhsCR(E%a™RAE e (- 23
mxture filtergd uhosugmoiiledsl gdvharesl coHNREN r atRE mixvageowae gi ve the

product as a pale_yellaqw qil. anpl e 23

1-[1-(5, 6, 7, 8- ?gtjfgﬁﬁldf’&) FO5M %‘? 13]‘“'p%"r‘?a"z? nECBi & (B- BRAO P PAREES AF
hydrochl ori de 78. TOfgr 4% h.10 Methard) Wl mildledasoaddetli andd thel uti on of
5,6,7,8¢ tetra -l - t ) 18s [ |_ar, ne (90
T). T m o arp e e, SLL S Diffoidh B dedaon U ahd Bof B R RF
tenperature. ThB FASHOpitoagd Meadhmpredust ang dcphde ¥edhow eildi-num 15

vol ume of chl orobenzene. Recrystallisation from ethanol gave the :
hydrochl ori de salt of the product as white crystals (2.4 g), mp. [err]
(deconp). Found: C, 66.8; H 8.5; N, 11.1. [err] requires: C, 66.5; H,

8.4, N11.1% 20 Examplebeaml e 24

1-{1-(5,6,7,8~-Tetrahydro)naphthyl ]piperazine

Bis(2-chloro)ethylamine hydrochloride (8.70 g, 48.7
10 mmol) was added to a stirred solution of 5,6,7,8-
tetrahydro-l-naphthylamine (4.78 g 3 .5 mmol) in
chlorobenzene (90 ml). The mixture was heated at 140°C
for 38 h and cooled to room temperature. The
precipitate was collected and washed with a minimum
15 volume of chlorobenzene. Recrystallisation from_
ethanol gave the hydrochloride salt of the product as
white crystals (2.4 g), m.p. 324°C (decomp). )
Found: C, 66.8; H, 8.5; N, 11.1. C14H20N2.HC1
requires: C, 66.5; H, 8.4; N 11.1%.

20 Example 24

(S)-(1-(2-(2-Pyridylamino)propyl))-

4-(2-methoxyphenyl)piperazine

(S)-1-(2-Aminopropyl))-4-(2-methoxyphenyl)piperazine
(25 g, 100 mmol) was stirred with 2-fluoropyridine (2.6
25 ml, 30 mmol) in a bomb at 130°C for 10 days. The
resulting dark residue was dissolved in 150 ml water .
. and basified with sodium hydroxide solution. The
mixture was shaken with three portions of chloroform



(S)-(1-(2-(2-Pyridyl am no) propyl))- 4-(2-nmethoxyphenyl) pi perazi ne

(S)-1-(2-Am nopropyl))-4-(2- nethoxyphengl)plpera2|ne (25 g, 100 nmmol) was
stirred with 2-fluoropyridine (2.6 25 30 nmmol) in a bonb at [err]
for 10 days. The resulting dark residue was dissolved in 150 m water and.
basi fied w th sodi um hydroxi de solution. The nixture was shaken with thréef
portions of chloroform -28- and the chlorof orm sol uti on washed with
wat er and draed bherchigneﬁcmmlsdlphabm.wﬂﬁhedxwxhhﬂwiﬂéﬁk?@dldf?@dgé m?s
chr omat ogr ap ( th.gthy t i e . oduc
T onRt 007 2Phe (fhbh&@tan®bHBRACY. "R e ARIA iy SLE 16 8

(R -(1-(2- (2W$§r¢Uy¢uﬁt99¥prpﬂlXF414C@2nnEﬂhnxyphemwtbFnthyh2|ne

(R - (1-(2- (zagafaéalewmﬁoen@ brf&,dﬁ%mghwreﬁe% Jan RApELAZINE vas
prepared from (R)-(1-(2-am nopropyl) met hoxyphenyl ) pi per azi ne
(30.8 g, 123 mmmol ) and 2- quoropyrldlne (3.0 mM, 27.4 nnDI) by the nethod
descri bed for Exanple 24 as an oil (5 g). Exanple 26

3-[ 4- €2- Met hoxyphenyl ) pi perazi n- 1-yl r o, trile 15 A sol ution of
acrylonitrile (1.06 g, 20 mol) in 30 mM) was added to a stirred
sol ution of 2-nethoxyphenyl pi perazine (3.84 g, 20 mmol) in ethanol (100

) After 18 h the Sekyert ¥9s 5V890alAduihaihyfh i Ve the product

4- (Z-methoxyphenyl)plpera21ne

(R)-(1-(2-(2-Pyridylamino)propyl))-4-(2-methoxyphenyl)-

. o/
piperazine was prepared from (R}-(1l-(2-aminopropyl))-4- '
10 (2—methoxyphényl)piperazine (30.8 g, 123 mmol) and
2-fluoropyridine (3.0 ml, 27.4 mmol) by the method -—

described for Example 24 as an oil (5 g).

Example-ZG-

3-[4-(2—Methoxypheny1)piperazin-l-yl]propionitrile

15 A solution of acrylonitrile (1.06 g, 20 mmol) in
ethanol (50 ml) was added to a stirred solution of
2-methoxyphenylpiperazine (3.84 g, 20 mmol) in ethanol -
(100 ml). After 18 h, the solvent was evaporated in
vacuo to give the product (4.5 g) as a white solid.

20 o Example 27

4-(2-Methoxyphenyl)-1-(3-aminopropyl)piperazine

A solution of the product of Example 26 (4.4 g, 18 _
mmol) in concentrated ethanolic ammonia solution (150
ml) was hydrogenated over 5% rhodium on alumina powder



20 : ce Exanpl’e 27

4- (2- Met hoxyphenyl ) - 1- (3- am nopr opyl ) pi perazi-ne A solution of the product
of Exanple 26 (4.4 g, 18 mml) in concenf?gfed et hanol i ¢ ammoni a sol ution
(150°m ) was hydrogenated over 5% rhodi um on al um na powder (0.6 g) at
50 p=s.i. (about 3.4 x [err] Pa) for 50 h to give the product (3.9 g) as a
brown oil. Exanple 28 4-(2-Methoxyphenyl)-1-(3-(pyrgdin-2- 5

yl ) ami nopr opyl ) {ferakziate Shed ¥ oductakdutexdnple 2G-RR)ofgr 36 hnilo) and
2-chl oropyri di : diod 3, Cin a seal ed vessel
for 6 h. Afterraa?'c}éelliiﬁge, brddudiiid. 9P %ﬁ%ﬁ%"??ﬁl[eu] (50 M) washed
with 10 aqueous NaOH (3 'x 50 m ), dried [err] and evaporated in vacuo.
The residue was purified by chromat ography [al um na; ethyl acetate -
toluene (1:4)] to give the product (0.7 as brown oil. Exanple 29 15
1- (2- (2- Qui nol i nyl ami no) et hyl ) - 4- (2-E&Ea§iipﬁgr.y| ) pi per azi ne

1- (2-am noet hyl ) - 4- ( 2- met hoxyphenyl ) pi perazine (9.4 g, 40 mol) and

2-chl oroquinoline (6.5 g,_49_ i gg ted &t % -%-f:g_r 3 h, then at
120 C for 18 hin a 20 E—igeggg Lﬁ he 9?% Ao (3 @Ql 12 tar was
taken upbinto dilute hydrochl i emigieprgel hivipeyazhed with

di chl oronmet hane (3 x 100 m ) basified with sodium hydroxide, extracted into

di chl oronet hane (3 x 100 m)
The product. 6f Example 27 (3.9 g, 16 mmol) and

2-chloropyridine (1.82 g, 16 mmol) were heated at

160°C in a sealed vessel for 6 h. After cooling, the

~ residue was taken up into CH,Cl, (50 ml) washed with
10 agqueous NaOH (3 x 50 ml), dried (MgSO4) and evaporated
in vacuo. The residue was purified by chromatography -
(alumina; ethyl acetate - toluene (1:4)] to give the
product (0.7 g) as a brown oil.
Example 29
15 1-(2-(2-Quinolinylamino)ethyl)-4-
(2-methoxyphenyl)piperazine
k,/ l1-(2-aminoethyl)-4-(2-methoxyphenyl)piperazine (9.4 g,

40 mmol) and 2-chloroquinoline (6.5 g, 40 mmol) were
heated at 160°C for 3 h, then at 120°C for 18 h in a

20 sealed vessel. The resultant brown tar was taken up
into dilute hydrochloric acid (300 ml), washed with
dichloromethane (3 x 100 ml) basified with sodium
hydroxide, extracted into dichloromethane (3 x 100 ml),
dried (MgSO4) then evaporated in vacuo to give a brown

25 oil. The oil was purified by chromatography [alumina;
ethyl acetate - toluene (1:4)] to give the product (1.8
g) as a clear oil. '



dried [err] then evaporated in vacuo to give a brown 25 . oil. The oi
was purified by chromatography [alumina; ethyl acetate - toluene (1:4)] to
give the product (1.8 g) as a clear o0i+30- -30- Exanple 30

N-(2-(1-(4-(2- et hoxyphenyl ) pi perazinyl))ethyl)-

N- (1 - pi peridinyl carbonyl)-2-am nopyridine A stirred solution of the produgi
of Exanple 2 (1 g, 5 3.2 mol) in toluene (50 nl) was treated with -
di i sopropyl ethylam ne .(0.84 m, 4.8 le Bpeated dropwi se with phosgene,
- about [err]% w w solution in toluen§g¥£é5‘ﬂTT about 8.6 mml) with _
wat er - bat h cool i ng under an atnosphere of Ar, after 1 h treated 10 W th
pi peridine (1.5 Nd(2461ntbt)2- Métmmxﬁﬁhénylegipdrauﬁhywanemh@ﬂQﬂ-”1) and

extracted with ethy e . racts e washed with
wat er (100 m), drlh RaChabe-tashyldarh ﬁﬂy—ﬁﬁigbﬁi was purified

by chromat ography [silica, ethyl acetate - 15 et hanol (20 1)], dissolved
in ethanol (40s8h}raadsatbdibhedenichs ghiteneal b dpdRmEnt of }ds

Evaporati on in_vacug _gave the product as a pink glass (0 4

sof t eds abové-?0BBClRodRdtogueng 5504mly was\treated [with 20 [err] Et OH
requires G, 5@1éopHop}lgthyla&Qn%%KEX%QDMQ 3%4.8 mmol), tre

N-(2- (4-(2- thox henXt%pl er azi n- thk’ v§e¥rldln 2 yI) -N

-cycl ohexyl t F8BW g5gent;,! lutlon in
toluene (7.5 ml, about 8.6 mmol) with water-bath

cooling under an atmosphere of Ar, after 1 h treated

10 with piperidine (1.5 ml, 15 mmol), after 18 h treated
with water (100 ml) and extracted with ethyi acetate
(2 x 100 ml). The extracts were washed with Water (100
ml), dried (MgSO4), and evaporated in vacuo. The oil -—
was purified by chromatography [silica, ethyl acetate -

15 ethanol (20:1)], dissolved in ethanol (10 ml) and
acidified with ethereal hydrogen chloride. Evaporation
in vacuo gave the product as a pink glass (0.43 g),
m.p. softens above 70°C.
Found: C, 50.2; H, 7.4; N, 10.7. c,,H,,N.0,.3HC1.

247337572
20 zénzo.l% EtOH requires C, 50.1; H, 7.8; N, 10.8%

- Example 31 -

N-(2-(4-(2-Methoxyphenyl)piperazin-l-yl)ethyl)-
N-(pyridin-2-y1)-N’-cyclohexylthiourea -

A suspension of the product of Example 2 (3.12 g, 10
25 mmol) in DMSO (50 ml) was added to KH, 35 wt. %
dispersion in mineral oil (1 g, 8.7 mmol) under Ar.
After 1 h, cyclohexylisothiocyanate (1.41 g, 10 mmol)
was added and the mixture was stirred at 80°C for 16 h,
cooled to room temperature, and poured onto 2N-HC1 (500
30 ml). The mixture was washed with ethyl acetate (3 x



A suspensmn of the product of Exarrple 2 (3 12 g, 10 25. mol ) in DVSO
(50 M) was added to KH, 35 wt. % dispersion’in nmineral oil (1 g, 8.7
mrol ) under Ar. After 1 h, cycl ohexyliseBhirocyanate (1.41 g, 10 nmmol) was
added and the m xture was stirred at 80 C for 16 h, cooled to room
temperature, and poured onto 2N-HC (500 30 m). The m xture was washed
wth ethyl acetate (3 X -31- 200 M), basified with NaOH and extracted
with ethyl acepat @103 »abi®iEd withe nmdn,acamdvexerarcted féth] eghgl
evaporated in_vacuo tq.giv f b o] r aphy

[al uni na; et h{Fe53%® c%gcé‘t QIO%r]ﬁ“gL an\(,am’% V?? %31d‘{valfj %f%?rgt gg‘.bggné
[silica; chl oaaboewagidrated (i (yan_tthﬂM%eth@ pibdwkichowasg) as an oil .

ggozgg C 66.3rilfiek By @hrgid%odfaﬂ%nggﬁﬁﬁfﬁa,’eéﬁyi H 7.8 N

2- (1- (zﬁ(z Hy 8cebasieeheasnep drilaA nand r"NiJ(azl p%%—"amﬂt}P?E?ﬁwa&#ﬁ&l?ﬁe
product of EX@fldsofdrm-22hanoli6. @Lowv®l) ] ito €4ohéel prodactr eat.ad g th-
pot assiumtert-butoxide (4.53 g, 15 40 mmol ) under Ar, treated with
propanet hi ol @%. 341@1141 3 mol), stirred at [err] for 18 h, cooled to room
tenperature, gEdunaLr ed 0rgd. Ity 1280 M )15T&1e Hggﬁaﬁﬁs rexudastsed with

ethyl acetate (3 0 g c phases conbi ne washed with
wat er (40 20 rﬁ%%’d:q [e’rl’l\i’I Ogd gg/é&lporat ed in vacuo.

10 Example 32

N\

2-(1-(4-(2-Hydroxyphenyl)piperazinyl))-

N-(2-pyridinyl)ethylamine A -—

The product of Example 2 (5.25 g, 16.8 mmol) in DMF (40
ml) was treated with potassium tert-butoxide (4.53 g,
15 40 mmol) under Ar, treated with propanethiol (3.14 g,
41.3 mmol), stirred at 100°C for 18 h, cooled to room
temperature, and poured onto water (200 ml). The
mixture was extracted with ethyl acetate (3 x 80 ml)
and the organic phases combined, washed with water (40
20 ml), dried (MgsoO,
W, Purification by chromatography [alumina; hexane-ethyl

) and evaporated in vacuo.
acetate (1:1)] gave the product as an oil (2.79 g).

The trihydrochloride salt was a colourless solid, m.p.
260-265°C.

25 Example 33

N-(2-(4-(2-Hydroxyphenyl)-l-piperazinyl)ethyl)-

N-(2-pyridinyl)cyclohexanecarboxamide

A solution of the product of Example 32 (0.87 g, 2.9



Purification by chromatography [al um na; hexane-ethyl ,acetate (1:1)] gave
the product as an oil (2.79 g). The trih drochlorlde salt was a col ourl ess
solid, mp. 260-265 C. 25 -3 Exanpl e 33

N (2- (4 (2- Hydroxyphenyl ) -1 - pi perazi nyl ) et hyl ) -

N- (2- pyri dinyl)cycl ohexanecar boxam de A solution of the product of Exarrplhef
32 (0.87 g, 2.9 -32- mmol) in dichloromethane (10 M) was treated with
pyridine (0.mhl) in 8diheildramethankokidvamdoamasnytirectent ivdicc 0. 85 g, 5.8

). Th def eated ith
1096 NacrH & ’Mf%‘i’b*ﬁfz PAs i patoptBl] st eyl hitydhadfind {50 0
with dil. Hghkemide €0 eB%eds t he8phmad) -esThe) mixsgire sxasnisthizeedr ated ag.
[err], and %fapéqd V\éwpéfsbéarszﬁewéa% (%réa%%wlthT%ﬁwaﬁts wer e

washed with water evaporated in 10 vacuo.
The ofl was (ﬂLﬂlr?:’rEda‘b"} %‘h‘i‘%‘f‘r‘éi‘o@ﬁpﬁ]}i)(’S?Fll(‘fé'edetfl%ﬂ Zadet Ahdibiedve the
product (1.GeitH dﬁuzuuollcwﬂhehhydéaeba0thdepw@dbnmasﬁéxnﬁd in the usua

e forr Pt PLa& TS Ehnr fBa A5G gk, A excBaciedindbn £ %505
The fol | ow rijiciohpoemetshaee e( prepadenldy anleoeerdtmae:umlvzﬂfrevasasahnadiogous to
that describgd i R,5x@0t £0 181 ) ( liriea (MgSo,), -and eJ@ﬁHggééééiE
10 vacuo. The oil was purified by chromatography (silica;
ethyl acetate) to give the product (1.09 g) as an oil.
The hydrochloride salt was formed in the usual manner
as a colourless poWder, m.p. 220-223°C
(Found: C, 61.5; H, 7.6; N, 11.4. C,,H, N,0,. 13}HCl

247327472
15 %Hzo requires C, 61.63 H, 7.3: N, 12.0% . -

Examples 34-39

The following compounds were prepared by a procedure
which was analogous to that described in Example 18.

(a) - Example 34

20 N-(2-Pyridinyl)-2-(1-(4-(l-naphthyl)piperazinyl))- )
acetamide was prepared from l-(l-naphthyl)piperazine
hydrochloride (2.49 g, 10 mmol) and N-(2-
pyridinyl)chloroacetamide (1.69 g, 9.9 mmol) as
colourless crystals (3.0l g), m.p. 171-173°C

25 (Found: C, 72.5; H, 6.35; N, 16.1, _C21H22N40 requires
C, 72.8; H, 6.4; N, 16.2%)

(b) Example 35

2-(1-(4-(2—Methylphenyl)piperazinyl))-N-(Z-pyridinyl);_

acetamide was prepared from ortho-tolylpiperazine



20 N-(2-Pyridinyl)-2-(1-(4-(1-napht hyl)pi-perazinyl))- acetam de was
prepared from 1-(1-naphthyl) pi perazine hydypchl oride (2.49 g, 10 nmmol) and
N-(2- pyridinyl)chloroacetamde (1.69 g, 9.9 mvol) as col ourless crystals
(3.Q&;g), mp. 171-173 C 25 (Found: C, 72.5; H 6.35; N, 16.1. [J[err]
requfes C, 72.8; H 6.4; N, 16.2% (b) Exampl e 35

2- (1-(4-(2-Met hyl phenyl ) pi perazi nyl )) - N (2- pyr.idinyl)- .acetam de was

pr epar ed frOWlg&dﬁ?éﬁ%%ﬁ}§%e?§2£%eg’ 953§93ﬁ9dF8§H&%ﬁ%ﬂ!(3;19_g;-15 nmol )
and N-(2- pyri¢giyvniddirdshi D+rclatetaacdean2des (@,. 55590 miol0) mrola) yas | aw gum
(4.63 g). (c) anple 36 5
2-(1=(4-(1-Ismﬁﬁ%ﬁﬁWrﬂﬁTpf%é?%z?nyl))-hL(Z-pyridyI)- acet am de was
prepared fromthe product of Exanple 22 (707 ng, 3.3 nmol) and
N-(2-pyridyl)chloy oacet am de (568 ng,E§a§§1gng@) as a yellow oil (1.16 g)
d) Exampl e 37 10

2-(1-(4-(1-(7-Met hoxy) napht hyl) pi perazinyl))-N(2- pyridyl)acetam de was
prepared from Jdr{74- 0Bt DoxsyniAsRhhRY) piipReaziinyd Y0383 Hpydi &y 1wel ) and
[

6

(2-pyridyl)chroroacetam de (I, 38 1.0 DI ), sqll 3.125.g) mp
err] 15 ) (ESEEERIGE Yas cbrepagep. TRoR, the @rAtak i deap 16528y, 1
.5, N, 14.59% (A7 mg, 3.3 mmol) and Exd2plpgr3slyl)chloroacetamide

(568 mg, 3.33 mmol) as a yellow oil (1.16 g)

(a) Example 37

10 2-(1-(4-(1-(7-Methoxy)naphthyl)piperazinyl))-N-(2-
pyridyl)acetamide was prepared from 1-[1-(7-

methoxy) Inaphthyl piperazine (3.33 g, 13.8 mmol) and
Nf(2-pyridyl)chloroacetamide (1.88 g, 11.0 mmol), as a
solid (3.125 g) m.p. 142°-144°C

15 (Found: (€, 68.6; H, 6.6; N 14.3 C,,H,,N,0,0.5H,0

_ 227247472 2
requires: C, 68.55; H, 6.5; N, 14.5%)

(e) , Example 38

2-(1-(4-(1-(2-Methoxy)naphthyl)piperazinyl))-N-(2-
\_ ' pyridyl)acetamide was prepared from 1-[1-(2-

20 methoxy)naphthyl ]Jpiperazine hydrochloride thtee
quarters hydrate (1.75 g, 5.99 mmol) and
N-(2-pyridyl)chlorcacetamide (1.08 g, 6.33 mmol) as a
solid (1.71 g), m.p. 184-185°C (from ether)

(Found: C, 69.9; H, 6.5; N, 14.8 C22H24N402 requires

25 C, 70.2; H, 6.4; N, 14.9%)

(£) - Example 39

2-(1-(4-(1-(5,6,7,8-Tetrahydro)naphthyl)piperazinyl))-
N-(2-pyridyl)acetamide was prepared from the product




2- (1- (4- (1-(2- Met hoxy) napht hyl ) pi perazinyl ))-N-(2- pyrid&l)aéetam’ de was
prepared from1-[1-(2- 20 nmet hoxy) napht hyl pi perazi ne hydrochl ori de
three quarters hydrate (1.75 g, 5.99 m##9 and N-(2-pyridyl)chl oroacetani de

(1.08 g, 6.33 nmol) as a solid (1.71 g), mp. 184-[err] (from ether) ~.
(Found: C, 69.9; H 6.5; N, 14.8 [err] requires 25 C, 70.2; H 6.4;
14.9% (f) Exanpl e 39

2- (1- (4- (1- (f ExafpIet 22h¢2r 83 ngph h96) pinpen azndy N)-)(2-

le 23
(2 88 0 o ooy ] GEiERPRSeEaLag ok Of) EDTORERENS gum %4&9’ e e

(2.50 g) Exanpl es -40-45 The foll owi ng conpounds were prepared by a
procedure 5 whi ch was anal ogous to that described for Exanple 19. (a)
Exampl e 40 2-(1-(4-(l-Napthyl))pi ra2|ny¢2 52 pyrldlnyl) et hyl am ne was
prepared fromthe product of Exa .6 mmol ) and _
bor ane- net hyl sul phi de conpl ex 10 (10 M 4. 0 n1, 40 mmol ) as an oi
(2.33 g) %
2- (1- (4-(2- n%‘}%yfr%ﬁg%‘s’ﬂr’}‘i p?‘b’&?%‘iﬁ“?ﬁ/l‘)’eﬁﬁ(@rﬁggmfin ) 2 &ORASHHTR was
- prepabed froshidie yamdardlojolsatpl €h86 @ds68ihedl£ot PxaEmplas ko col ourl ess.
oil (3.235 ¢g). 15 (c) Exanpl e 42
2-[1-14-(1- Isqu|noI|nyI)p|pera2|nyl]] N ( 2- pyrldyl)

Example 40

2-(1-(4-(1- Napthyl))plpera21nyl) N-(2 pyrldlnyl)—

ethylamine was prepared from the product of Example 34 e
(2.965 g, 8.6 mmol) and borane-methyl sulphlde complex

10 (10 M; 4.0 ml, 40 mmol) as an oil (2.33 g) . -—
(b) ' Example 41
2—(1-(4—(2-Methy1pheﬁyl))piperazinyl)-N—(2—pyridinyl)—
ethylamine was prepared from the proauct of Example 35
(4.63 g, 14.9 mmol) as a colourless oil (3.235 gl.

15 (c) Example 42
2-[1—[4-(1-Isoquinolinyl)piperazinyl]]-N—(Z-pYridyl)— o/

ethylamine was prepared from the product of Example 36

(975 mg, 2.8 mmol) and borane-methyl sulphide complex
(10 M; 1.4 ml, 14 mmol) as an oil (0.695 g)

20 Q) Example 43

2-[1-[4-[1-(7-Methoxy)naphthyl]lpiperazinyl J-N-(2-
pyridyl)ethylamine was prepared from the product of

Example 37 (3.0.g, 8.0 mmol) and borane-methyl sulphide
complex (10 M; 4.0 ml, 40 mmol) as an oil (2.57 g).



ét hyl am ne was -prepared.fromthe product of Exanple 36 (975 ng, 2.8 mmol)
and borane-met hyl sul phide conplex (10 M__1°4-m, 14 mmol) as an oil (0.695

g) 20 (d) Exanpl e ™

2-[1-4-[1-(7- thhoxy)naphthyl]]plpera2|nyI] N—(2 pyri dyl) et hyl am ne was
prepated fromthe product of Exanple 37 (3.0.g, 8.0 nmol) and borane- net hyl
sul phide conplex (10 M 4.0 nl,, 40 mmol ) as an oil (2.57 @g). -35- (e)

Exanpl e 44 2-[ X§%-[1-(2- Met hoxy) naphEXRFBR1®i fr azinyl ] - N ( 2-
pyridyl)ethyl am ne was prepared fromthe product of Exanple 38 (1.665 g,
4., o) and BorAS IV Seeenoy) REBAENS RISt 25 dnTn RE (F01) @S @

2-%%-[4-[5 I(;S qu7:;ﬂdﬁhléﬁfg/tﬁr@iﬂi@pb%@#:}ép&aﬁdﬁrgml Ehe product of e 19
N- ri are a e
o Py Y R Ay PR O PRRO T BAATBEE ohR smely DX

mol ) as5a col ayipsyewoendles 3. 4Emhrrp2ésmn‘@165a$he fyelllon mg.lcorrpounds
wer e prepared dure 15 anal ogous to that described for Exanple
20 (a) béi%ﬁo&? Exanpl e 46

N-(2-(1-(4-(I-Naphthyl))pi perazinyl)ethyl)-N-(2-

pyridyl)cycl ohegg@necar boxam de was prgggﬁggefqgn1the product of Exanple 40
(2.33 g, 7.0 mol ) and

2-{1-[4-[1-(5,6,7,8-Tetrahydro)naphthyl]lpiperazinyl]-
N-(2-pyridyl)ethylamine was prepared from the product

10 of Exampie 39 (2.50 g, 7.1 mmol) and borane-methyl
sulphide complex (10 M; 3.8 ml, 38 mmol) as a

N\

colourless gum (1.96 g).

Examples 46-65

The following compounds were prepared by a procedure
15 analogous to that described for Example 20

(aj ' Example 46

W N-(2-(1-(4-(1-Naphthyl))piperazinyl)ethyl)-N-(2-
pyridyl)cyclohexanecarboxamide was prepared from the
product of Example 40 (2.33 g, 7.0 mmol) and

20 cyclohexanecarbonyl chloride (0.94 ml, 7.0 mmol). The

dihydrochloridé salt was produced as a colourless solid
(2.56 g), m.p. 188-190°C

(Found: C, 65.3; H, 7.1; N, 10.8. C
requires C, 65¥2;.H, 7.0; N, 10.9%).

25 (b) . : Example 47

N-(2-(1-(4-(2-Methylphenyl))piperazinyl)ethyl)-N-(2-




20 cycl ohexanecar bonyl chloride (0.94 m, 7.0 mmol). The

di hydrochl ori de salt was produced as a colourless solid (2.56 g), mp.
188-[err] (Found: C, 65.3; H 7.1; N, 4868. [err] requires C, 65.2; H, 7.0;
N, 10.9%. 25 (b) Exanpl e 47 o~
N-(2-(1-(4-(2-Methyl phenyl)) pi perazinyl)ethyl)-N-(2- - 36- L4
pyridi nyl)cycl ohexanecar boxam de was prepared fromthe product of Exanple

41 (3.235 g,pyPidinyd)¢yeioResinhpaaebbxemide wald drefdred ,Cfﬁaé:g- zﬂzah- 13970
Found: C, 60.3. H 7 85 N IT.3 JeL] o re es .4, H 7.7,
(N, 11. 3% . (%g)oéuc{_‘ og i..xample il éiaﬁ&sje‘?zrs 10.9 mmqoull.f ?s a

N-(2- (1-(4- (&hydoochphenyfe) paper 43i.6\ got,hyd Jp N-YA-199 ' C

i di nyl xani de malaat ¢ hydrate prepar 1S,a~Whi t e
A TR T B L e e S

requi?es C, WaIw¥sres| Ce. 88:4m H1073% Md) 11.3%). Exanpl e 49
N-[2-[1-[4-(1-1soquinolinyl)]piperazinyl]ethyl]-N(2-

pyri di nyl)cycl ohexanecar boxam de was prepared fromthe 15 product of
Exanpl e 42 (695 mg, 2.1 mmol) and EﬁEEQﬁExéibcarbonyl chloride (0.3 m, 2.2

mol ). The trihydrochloride salt was a colourless solid (0.392 g) mp. 145

gs gg?uﬂd: 6 122 22 a b2 TrPlordbondliyld ki el a%3 ny 1) ety 1y FFaphres G
.06; H 688251794208z

pyridinyl)cyclohexanecarboxamide maleate hydrate was

prepared as a white solid, m.p. 121-127°C
.10 (Found: C, 61.75; H, 6.7; N, 10.2 C24H31FN40 requires \J
C, 61.75; H, 6.85; N, 10.3%) : :

(a) Example 49 . -

N-[2—[l-[4—(lélsoquinoliny1)]piperazinyl]ethyl]-N-(2-

pyridinyl)cyclohexanecarboxamide was prepared from the

15 product of Example 42 (695 mg, 2.1 mmol) and
cyclohexanecarbonyl chloride (0.3 ml, 2.2 mmol). The
trihydrochloride salt was a colourless solid (0.392 g)
m.p. 145°C. '

(Found: C, 55.35; H, 7.01; N, 11.99 C,.H,.N.O.

277°3375
20 3HCl.2H20 requires C, 55.06; H, 6.85; N, 11.89%)

(e) Example 50

N-[2-[1-[4-[1-(7-Methoxy)naphthyl]lpiperazinyllethyl}-N
-(2-pyridyl)cyclohexanecarboxamide was prepared from
the product of Example 43 (2.57 g, 7.1 mmol) and

25 cyclohexane carbonyl chloride (1.75 g, 12 mmol). The
hydrochloride salt was a low melting solid (2.36 g)

m.p. 90°C (slowly decomposes above this temperature).

(Found: C, 66.17; H, 7.35; N, 10.38; C29H36N402

HCl.HZO requires C, 66.08; H, 7.46; N, 10.63%).



(e) .. Exanple 50 N-[2-[1-
4-[1-(7-N@thoxy)naphthy|]]piperazinyl]eth§

- C2-pyridyl)cycl ohexanecar boxam de was pr ared fromthe product of Exanpl e
43 (.57 g, 7.1 mmol) and 25 cycl ohexane carbonyl chloride (1.75 g, 12
molY: The hydrochloride salt was a low nelting solid (2.36 g0 mp. [err]
(slowly deconposes above this tenperature). (Found: C 66.17; H 7.35 N,
10.38; [err] [&£P] requires C, 66.08:Exampleldl N, 10.:639% . -37- (f)
Exanmpl e 51 N-(2-(1-(4-(2-Methoxyphenyl)pi perazinyl))ethyl)-N(2-

pyri dyl ) adamant ane- 1- car boxam de mastfrepareﬁ fromthe product of Exanpl e 2
and adamant aneN-{aldmbh- (@ -Methgyyp ) PARETAR T s a
white solid, npprlﬁirz.)[aa’a’rdar(ﬁ'ahm cdxb&Hbabl dél, wals Sprépabed. £rper :t:he[ err]
requires C, 58.8 Exanpl e 52 10
N L2 [ 1[4 1 PEORRThoRD BASEAA 19 fie A mgA 2 eighyearbony L

N-[ 2- pyra dyl )cmlmecmmmXﬂIM@mrMﬁ roas t aewhi bdusbld,

Exanple 44 (1. %ﬁgg @ﬁﬁ and cycl ohexanecarbonyl chloride (0.7 nl, 0.8
g, 5.2 mmol) dllh drochloride salt was obtained as col ourl ess 15

crystals (0 83(@0umﬂp Cu5 B rir |H{ Found:Ns Q-%8. 65,4H3gN39,N, 10.6. [err]
requires C, 632%%1 *213763,ré&u1%s3% dd)s; H, 7.65; N, 9.45%30ple 53

(g) : Example 52

N-[2-[1-[4-[1-(2-Methoxy)naphthyl]lpiperazinyl]ethyl]-
N-[2-pyridyl)cyclohexanecarboxamide was prepared from
the product of Example 44 (1.23 g, 3.4 mmol) and
cyclohexanecarbonyl chloride (0.7 ml, 0.8 g, 5.2 mmol).

The dihydrochloride salt was obtained as colourless
15 crystals (0.83 g), m.p. 151-156°C
(Found: C, 63.6; H, 7.1; N, 10.6. C,,H, N,O 2HC1

29736 472"
requires C, 63.85; H, 7.0; N, 10.3%).

(hd Example 53

N-{2-[1-[4-[1-(5,6,7,8-Tetrahydro)naphthyll]-
(v, 20 piperazinyl]lethyl]-N-(2-pyridyl)cyclohexanecarboxamide
was prepared from the product of Example 45 (1.96 g,

5.8 mmol) and cyclohexanecarbonyl chloride (1 ml,
1.1 g, 7.5 mmol). The dihydrochloride salt was
obtained (2.21 g), m.p. 178-180°¢C .

25 (Found: C, 64.6; H, 7.8; N, 10.9._ 028H38N40.2HC1
requires C, 64.7; H, 7.8; N, 10.8%)



N[2-[1-[4-]1- (5 6, 7, 8- Tetrahydr o) napht hyl ]] - 20 ..

pi per azi nyl ] et hyl ] - N-(2 pyri dyl)cycl ohexanecar boxam de was prepared from

t he product of Exanple 45 (1.96 g, 5.8-88el) and cycl ohexanecar bonyl
chloride (1 m, 1.1 g, 7.5 mmol). The dihydrochloride salt was obtained =
(2.21 g), mp. 178-[err] 25 (Found: C, 64.6; H 7.8; N, 10.9. [err]w
requires C, 64.7; H 7.8; N 10.8% -38- (i) Exanpl e 54
(S)-N-(1-Metlygh-2-(4-(2-nmet hoxyphemyamgdre Pgperazi nyl )ethyl :
)-N-(2-pyridinyl )cycl ohexane carbdXxam de was prepared fromthe product of
Exanple 24 5 (1.84 g, 5.6 mol) and cycl ohexanecarbonyl chloride (0.8
m, 5.6 mol S)-NhéIPMEMWyMMQH«mq«k}mﬁﬁnoxyph¢m¢DH;Bd as crystals (1.29 Q)
mp. 178- [erﬁ 57 7; H 7.5; N, ;
10.32. [err]= ')

Exanmpl e 55 (R&rNOKmeﬁﬁhWaszqr@P(@aﬁetﬂmwpﬂquoducpl pEr Bzanmplle) e4hyl|

) - N(B-pyrldkmybhc?il @h%Xﬁﬁ%lQarat?@(Qﬂ)di%rY@?aﬁ@aﬂ?SGH ireﬁhfa? g@r oduct of

Exanpl e 25 15 . nmol.) "and cyclohexanec rbon orlde (0.8
m, 5.6 mol $9-$hBlgj ﬁyér a'emldru d@bsealttrﬂxmgdwfp%%h %dsaé chgstals (2.1
g), mp. [erprepheed] as kefiskalrettnand )g) m.p. 178-180°cC, [a]ZD6

+61° (methanol)
(Found: C, 57.7; H, 7.5; N , 10.32. C26H36N402 3HC1
10 requires C, 57.2; H, 7.2; N, 10.26%)

(3 : ' Example 55

(R)-N-(1-Methyl-2-(4-(2-methoxyphenyl)-1- - -
piperazinyl)ethyl)-N-(2-pyridinyl)cyclohexane

carboxamide was prepared from the pfbduct of Example 25

15 (1.87 g, 5.7 mmol) and cyclohexanecarbonyl chloride
(0.8 ml, 5.6 mmol). The dihydrochloride salt was
prepared as crystals (2.1 g), m.p. 175-180°C, [a]zD6
-60° (methanol)

(Found: C, 59.8; H, 7.8; N, 10.45. C. _H..N,O

. 26736 472"
20 2HC1.%H20 requires C, 59.7; H, 7.6; N, 10.7%).

(k) Example 56 : -’

N-[3-[4-(2-Methoxyphenyl)-1l-piperazinyl Jpropyl]-N-(2-

pyridinyl)cyclohexanecarboxamide was prepared from the

product of Example 28 (0.7 g,'2.1 mmol) and _
25 cyclohexanecarbonyl chloride (0.63 g, 4.3 mmol). The

trihydrochloride salt was a white solid (0.9 g), m.p.
137-141°c |

(Found: C, 55.6; H, 7f3; Nf 9.8. C26H36N402f
3HClaH20 requires C, 55.4; H, 7.3; N, 9.9%).




(Found: C, 59.8; H..7.8,.. N 10.45. [err] 20 [err] requires C, 59.7;, H, .

7.6; N, 10.7%. (k) nple 56 N-[ 3-[4-

(2- Met hoxyphenyl )-I-piperazinyl Jpropyl 1= N (2-

pyri di.nyl ) cycl ohexanecar boxam de was prepared fromthe product of Exanple

28 (077 g, 2.1 nmol) and 25 cycl o hexanecar bonyl chloride (0.63 g, 4.3

mml ). The trlhydrochlorlde salt was a white solid (0.9 g), mp. 137-1410C

(Found: C 558 H 7.3 N 9.8 [ExgmPRerS) requires C, 55.4; H, 7.3; N,
9.9%. - 39- (I) Exanpl e 57

N—(2(4(2 Met hoxyppen )-1-iergzin|) et hyl ) - N-(, ' i nyl ) cycl ohexane

car boxami de Bpak NP ChETR ct—8

5 cyclohenanmnbimphyéychbhexdae(éa&BoxmeH@ mmwjprepﬁned from

nonohydr ochl Or'!fg'? olLiLd,G2 3 )5 O9s[err Fo nd.
C 66y7 '\?Pﬁ%uﬁ@sof QE{nﬁlFe?P] (ﬁlequ#r es ﬁ%@ (])a% [ 7.]4;(N,u
10. 7% . 510 quﬁohexanecarbonyl chlorgﬂgnﬁﬂe4ggml 10 mmol). The_
(Rac) - N-(2- (4:\(&3@@%&9% yhe- ;amhp%@f,ﬂanwﬂreor@e])m (2.31 g), m.p.

N (2-pyridyl)c exanecar oxam de was prepared from

(rac)-4-(2-net fyl)-1-(2-(1-(2-pyridylani no) - propyl))piperazine
(2.28 g, 7 mTDdﬁo@mi 15, sscyflahexaaecw bamyls ;chl nijen(bZO.S Mc1.7. 7
mmol ). The d|ﬂ¥drqggég£ég§ 6% g% Was ob&%ng %L :

. 10 (m) - Example 58

\/.

(Rac)-N-(2-(4-(2-Methoxyphenyl)-l-piperazinyl)propyl)-
N-(2-pyridyl)cyclohexanecarboxamide was prepared from -

(rac)-4-(2-methoxyphenyl)-1-(2-(1- (2-pyridylamino)-
propyl))piperazine (2.28 g, 7 mmol) and -

15 cyclohexanecarbonyl chloride (1.03 ml, 7.7 mmol). The
dihydrochloride salt (0.68 g) was obtained, m.p.
195-196°C (from ethanol-ether)

(Found: C, 60.7; H, 7.2; N, 10.9. C,_.H,.N,0,. 2HCl.

267°367°472"°
%HZO requires C, 60.75; H, 7.55; N, 10.9%).

20 (n) Example 59

(S)-N-(2-(4~-(2-Methoxyphenyl)-l-piperazinyl)propyl)-N-

(2-pyridyl)cyclohexanecarboxamide was prepared from

(S)-4-(2-methoxyphenyl)-1-(2-(1-(2-pyridylamino)-
- propyl))piperazine [itself prepared from (R)-2-

25 chloropropionyl chloride] by a meihod analogous to that
used for Example 58. The trihydrochloride salt was a
white solid, m.p. 129-130°C, [a]?® = -25° (c=1,
methanol) )

(Found: C, 54.7; H,.7.2; N, 9.5. N,O 3HC1.

26 36 472"
30 l%HZO requires C, 54.5; H, 7.4; N, 9.8%).



195-[err] (from ethanol -ether) (Found: C, 60.7; H 7.2; N, 10.9. [err]
[err] requires C, 60.75; H 7.55; N, 10.9%. 20 (n)

Exanpl e 59 (S)-N-(2-(4-(2-Methoxyphenyt49+-pi perazi nyl) propyl)-N
(2-pyridyl)cycl ohexanecar boxanm de was prepared from _ _ -
(S)-4-(2-nmethoxyphenyl)-1-(2-(1-(2-pyridylam no)- propyl))piperazine v 3
[itself prepared from (R)-2- 25 chl oropropi onyl chloride] by a nethod
anal ogous tocbhat used for Exanpl eEx@mplle slor i hydrochl oride salt was a
white solid, mp. 129-[err], [err]  =Terr] (c=1, nethanol) (Found: C,
54.7;, H 7.2; N, 9.5. [err] 30 [err] requires C, 54.5; H 7.4; N,
9.8%. -40R) ¢NYy (2-(4-(2-Methoxyphenplamil-piperazinyl)propyl-N-

R -N(2-(4-¢2- PR o] Lyls)snr | - : .
EZzpyrfdyf)cfg ‘£m9§¥9?9515he& RleR8L-BoH%AN 118 %%% §§ﬁ§§ﬁ%ﬁ1%ﬂrﬁrar o that
used for Exa ﬁglgg_ssmllar'Fﬁ)that used for Exampleb&dpl e 61
N-(2- (4- Phenyl -1 - pi perazinyl)ethyl)-N(2-pyridinyl)- cycl ohexanecarboxam de
was pgepared. from 2-(4-phenyl - 1-pi perazinyl)-N(2-pyridyl)ethylam ne and
cycloEexanec%?gonyl chl oride. The ' oride 10 salt was a white
solid, mp. 198-[err] (Found: C, 57.2; H 7.1; N, 11.1 [err] requires C

574 H, 7'0&-?&—}}égg%nyigi—piperazinyl)ethyl)-E§?525%é¥éinyl)—
cyclohexanecarbokamide was prepared from

2-(4-§henyl-l—piperazinyl)—N-(Z—pyridyl)ethylamine and
cyclohexanecarbonyl chloride. The trihydrochloride

10 salt was a white solid, m.p. 198-200°C
(Found: €, 57.2; H, 7.1; N, 11.1 C.,H..N,.0. 3HC1

24732Ng
reqUireS C, 5704; H, 7.0; N, 1102%)0 : —

(q) Example 62

N-(2-(4-(2-Tsopropylphenyl)-l-piperazinyl)ethyl)-N-(2-

15 pyridyl)cyclohexanecarboxamide was prepared from

2-(4-(2-isopropylphenyl)-l-piperazinyl)-N-(2-pyridyl)-
ethylamine and cyclohéxanecarbonyl chloride. The
hydrochloride salt was a colourless powder, m.p.
168-170°C .

20 (Found: C, 67.15; H, 8.2; N, 11.5 C,,HgN,0.HC1. 2H
requires C, 66.9; H, 8.4; N, 11.6%).

20 -

(r) Example 63

N-(2-(4-(2-Methoxyphenyl)-l-piperazinyl)ethyl)-N-(4-
pyridinyl)cyclohexane carboxamide was prepared from

25 2-(4-(2-methoxyphenyl-l-piperazinyl))-N-(4-pyridyl)-
ethylamine (0.39 g, 1.2 mmol) and cyclohexanecarbonyl
chloride (0.37 ml, 2.5 mmol). The trihydrochloride
salt (0.15 g) was a colourless solid, m.p. 151-153°C.

(Found: ¢, 55.7; H, 7.3; N, 10.2 C,_H,,N,0,.3HC1.iH

25034840, o

2



N (2-(4-(2- Isoprdpylphenyl)-l-piperazinyl)ethyl) N-(2- 15

pyridyl)cycl ohexanecar boxam de was' prepared from

2- (4- (2-isopropyl phenyl ) - 1- pi per azi nyl ) =RLE2- pyri dyl ) - et hyl ani ne and
cycl.ohexanecarbonyl chloride. The hydrochloride salt was a col ourless
powder, mp. 168-170 C 20 (Found: C, 67.15; H, 8.2; N, 11.5 [err]
requires C, 66.9; H 8.4; N 11.69. (r) Exanpl e 63

N-(2- (4- (2- Metrbauipeenyl,) 555 ;par,azi nyj )t hyd )4 N- (4= pyri dinyl)cycl ohexane
car boxam de was prepared from 25 o

2- (4- (2- met hoxyphenyl - 1- pi perazinyl))-N-(4-pyridyl)- ethylamne (0.39 g,

1.2 mol ) and(eycl ohexanecar bonyl c¢ 37 m, 2.5 mol). The
trihydrochl oride salt (0 15 g) was a colourl ess SO|Id nlp 151- 153 C.
(Found: C, 55.7; H, 3; N, 10.2 [err ;41- re is 5§ ? H 7.1,
N, 10.4). (s)N- (2-(4- (2 Methoxyghgﬂﬁg thlpera21ny ethyl) 3-"

N-(2-(4-(2-Me QQ&H@h@@Wdhdhé%éﬁgéﬁiﬁbﬁaﬁi@é|Wa§+ﬁﬁepared from
pyridyl)cyclo f fpare r9n1? N r¢d _
> (4- ( B mot hoky Ry meEsmmhenyh 1y TR teE Fof TV F) -Naf AyPYRLSE XA
a%CLohEX?ngca@Q amﬂﬁemanﬁacjﬂﬁbhh*gmboahbonyHeCBébrldas aThﬁgroscoplc
Ite soli 8-[.err. Fo 0 err] 10
[err] requi regl% dé Cf‘[l ]]df'( féﬁﬁ'd "ﬁ)sCG%SQY?f?EL:OSlé whiedOs11k ]arrpl e 65
m.p. 138- 140 Cc
(Found: C, 56.8; H, 7.8; N, 10.5 C25H34N4O2 .2HC1.
10 2H,0 requires C, 56.7; H, 7.2; N, 10.6%).

W, 2

(t) Example 65

N-(2-(4-(2-Methoxyphenyl)piperazin-1l-yl)ethyl)-N-(2-
pyridinyl)cyclohex-l-enecarboxamide was prepared from
the product of Example 2, (1.49 g, 5 mmol) and

15 cyclohex-l-enecarbonyl chloride (1.08 g, 7.5 mmol) as a

clear oil
(Found: C, 71.3: H, 7.9; N, 13.0. C25H32N402 requires
C, 71.4; H, 7.7; N, 13.3%)

W ' Example 66

20 N-(2-(4-(2-Methoxyphenyl)-l-piperazinyl)ethyl)-
N-(2-pyridinyl)cyclohexane thiocarboxamide

Phosphorous pentasulphide (2.0 g, 4.5 mmol) and sodium

carbonate (0.47 g, 4.5 mmol) were added to THF (30 ml)

and the resultant mixture was stirred vigorously with
25 gentle warming until complete dissolution (30 min).

The product of Example 3 (1.5 g, 3.55 mmol) in THF (10

ml) was added and the resultant mixture was stirred at

room temperature for 16 h, boiled at reflux for 3 h and



N-(2- (4- (2- Met hoxyphenyl ) pi perazin-1-yl)ethyl)-N-(2- -
pyridi nyl)cycl ohex- | -enecar boxam de was prepared fromthe product of

Exanmple 2, (1.49 g, 5 nmol) and 15 -&2¢l ohex- | - enecar bonyl chloride
(.08 g, 7.5 mol) as a clear oil (Found: C, 71.3: H 7.9; N, 13.0. [er«]
requires C, 71.4; H 7.7, N, 13.3% Exanple 66 20 et

N-(2- (4-(2- Met hoxyphenyl) -1 -pi perazinyl)ethyl)- N (2-pyridinyl)cycl ohexane

t hi ocar boxani.gg 180 d&hsbté%ﬁé}_séﬂ de {{4e 465 khtan um
carbonate (0.47_q, }@1@ WEr e ad\{d}te% toﬁTH%?%n N §gg§d ttheqr séss 't ant

mxture was Stilfr éﬁ‘%)g&"@uﬂﬁp’ﬁrt% o) ml) gigre ea%?ijn A§dufPPl conplete

di ssol uti on @3&tRire) waBheqine&dicit fef@opfer 34 (H.5 Yhe3cbbleapl ) in THF
(10 m) was addeq .and tk}%_ resultant_ mx ur e vas Sti‘ ed at _.room.t enperature -
for 16 h, bofF&S ALY BRFHr D Was (v into a8 StREIPE PEoRCPEMSer at ur e.

Lawesson' s r dydeoixi@de. X 19%,3.100 mio) )arahddmlmkmnéﬁﬁanb) (@00emddded and

h
wnshed i nto TR RRgeRt ARy Has Yerashr ddtaif ol A, RERRKLETIEYE, N © s
di chl or onet h&wér(méﬂwtm@@w%eﬂw Wasx sb%ﬁrﬁiléd aﬁ‘bet he aqueous
layer extraciehp¥nia @;&ma@m%&leﬁ L@&Mhﬂéec@ﬁbaogdnﬂ&t racts

were washed with brlne(l 0l % drijed I\g %tflLtered and
concent r at ed A dMISO e fF1teredang Hr1Y ptyatedginyyacup: 5ndhi§yr aphed

on sillca gekesultant oil (1.0 g) was chromatographed on silica gel
using dichloromethane and then 2% methanol in
dichloromethane as eluents to afford an oil (280 mg).

This oil was rechromatographed on alumina twice using N
dichloromethane as eluent to give an oil (50 mg). This
15 was dissolved in ethanol and the dihydrochloride salt -

of the product was crystallised by the addition of
ethereal HCl (50 mg), m.p. lOS-llOfC
(Found: C, 58.5; H, 7.4; N, 10.85. C,.H,,N,0S 2HC1

2573474
requires C, 58.7; H, 7.1; N, 10.95%).



using dichl oronet hane and then 2% net hanol in dichloronethane as eluents to

afford an oil (280 ng). This oil was rechronat ographed on al u”llm Mmu""””"l

usi ng dichl oronet hane as eluent to give aa3eil (50 ng). This

di ssolved in ethanol and the di hydrochloride salt - of the produ t,

was Trystallised by the addition of ethereal HC1 (50 ng), mp. 108-110 C

(Found: C, 58.5; H 7.4; N, 10.85. [err§LA&MGires C, 58.7; H 7.1; N,

10.95% . - -43- CLAIMS 1. A conpound of the general formula [ERR] or a

pharmaceutically acceptable acid addition salt thereof, wherein Ais an

al kyl ene chain of 2 to 4 carbon atons optionally substituted by one or nore

| ower al kyl groupsa dompong@®F @®heSdedifal RFdsmiyar ogen or | ower al kyl,

[err] is a nono or bicyclic-aryl or heteroaryl radical, [err] is a nono or

bicyclic heteroaryl radical and [err] is hydrogen, |ower alkyl, cycloal kyl,

cycl oal kenyl, cycl oal kyl (1 ower) algkyl, aryl, aryl(lower)al kyl, heteroaryl,

heteroaryl - (lower)al kyl, a gro fonﬂﬂfa[err] [ where R4i s hydrogen

lower alkyl, aryl or aryl- 4 _
R™-N N-A-N (I

\CZR3

or a pharmaceutically acceptable acid addition salt
thereof, wherein '

A is an alkylene chain of 2 to 4 carbon atoms
optionally substituted by one or more lower alkyl
groups, - -
Z is oxygen or sulphur,
R is hydrogen or lower alkyl,
Rl is a mono or bicyclic aryl or heteroaryl
radical,
R is a mono or bicyclic heteroaryl radical
—

and R3 is hydrogen, lower alkyl, cycloalkyl,
cycloalkenyl, cycloalkyl(lower)alkyl, aryl,

aryl(lowerdlalkyl, heterocaryl, heterocaryl-

(lowerlalkyl, a group of formula —NR4R5

R4 is hydrogen, lower alkyl, aryl or aryl-

[where

(lowerd)alkyl and R5 is hydrogen, lower alkyl,
-CO(lower)alkyl, aryl, COaryl, aryl(lower)alkyl,
cycloalkyl or cycloalkyl-(lower)alkyl or R4
and R5 together with the nitrogen atom to which
they are both attached represent a saturated -

heterocyclic ring which may contain a further



(I ower)al kyl and R is hydrogen, |ower alkyl, CIXIO , CIhryI
aryl (1 ower)al kyl, cycl oal kyl or cycl oal kyl - (I ower) al m'lpmcﬂ!, ,m
together with t he nitrogen atomto which-4&ey are bot sent a
saturated heterocyclic ring which may contain a further het er o aton] ot
a group of fornmula [err] (where [err] is lower alkyl, cycloalkyl, L

cycl oal kyl (1 ower)al kyl, aryl, aryl (|l ower)alkyl, heteroaryl or

Fet e]r oaryl[ (1 O}Nerhekg%) at%m]AOQO&pl d%ﬂlﬁaﬁmﬂm roxt aﬂﬁhérénRﬁh%%h Ais
err] or [err]. conpound as _c is
hydrogen. 4. A ciﬂﬂﬁﬁn& gl cI&Vﬁ&&aﬁﬁngn q%%%ﬁ%% FiTgYﬁn which R1
i s 0-net hoxyphengkylg- a&ngQﬁwbﬁhamwyl¢$Héﬂgrdnﬁylmbhoxypheny

2, 3-di hydro[ 1, 4]

d d-2-yl,” 1-napht hyl ,
3- (1, 2- benzi sot hpggg%(ﬁf&?ﬁn eﬁé?ﬁ&‘%r?;g]ht hy|§/ or Py

1-(5, 6,7, 8-tetrahydro) naphthyl. 5. A conpound as claimed in any one of
clains 1 to 4 in Mag 1R 4 o) | iR 2a| A0K

t hi azol - 2- yl‘4 A\A@bﬁarghgﬁd]aass%é al rfeg%l'llﬁ &ainal otljienﬁ# cl a(i:m; 1 tso 53in
which Ris Iﬁﬁ@H sabkyl - (6¥lg)q alkyKCH@A@1ﬂQH«aﬁﬂ(C§§ﬁH@$2 pi peri di no or
- NHcycl oal kyl . 7 A conpound as clainmed in claim1 which is N (2-(1-

3. A compound as claimed in claim 1 or 2 in which R is

hydrogen.

4. A compound as claimed_in any one of claims 1 to 3 W,
in which Rl is g—methoxyphenyl,_gfisoprOPYlphenyl,
4-fluoro-2-methoxyphenyl, 2,3-dihydro[l,4]-

benzodioxan-5-yl, pyrimid-2-yl, l-naphthyl, = - , -
3-(1l,2-benzisothiazolyl), 1l-(7-methoxynaphthyl) or -

1-(5,6,7,8-tetrahydrolnaphthyl.

5. A compound as claimed in any one of claims 1 to 4
in which R2 is pyridyl-2-yl, quinolin-2-yl or
thiazol-2-yl.

6. A compound as claimed in any one of claims 1 to 5
in which R3 is lower alkyl, cycloalkyl, cycloalkenyl,
phenyl, piperidino or -NHcycloalkyl. s

7. A compound as claimed in claim 1 which is N-(2-(1-
(4-(2-methoxyphenyl)piperazinyl))ethyl)-N-(2-
pyridinyl)cyclohexanecarboxamide or N-cycloheéxyl-
N’-(2-(1—(4—(2-methoxyphenyl)-piperazinYl))ethyl)-N—(Z-
pyridinyl)urea or N-(2-(1-(4-(2-methoxyphenyl)-
piperazinyl))ethyl)=N-(2-pyridinyl)benzamide or
N-(2-(1-(4-(2-methoxyphenyl)piperazinyl))ethyl)-N-(2-
pyridinyl)trimethylacetamide or N-(2-(1-(4-(2-
methoxyphenyl)piperazinyl))ethyl)-N-(2-
thiazolyl)cyclohexanecarboxamide or N-(2-(1l-



(4- (2 met hoxyphenyl ) pi perazi nyl))ethyl)-N-(2-

pyri di nyl ) cycl ohexanecar boxani de or N-cycl ohexyl - Il,“uu")' L“!II(M“'
N - (2-(1-(4-(2-methoxyphenyl) - pi perazi ny+4%ethyl )-N -(2- p

N (2-(1-(4-(2-net hoxyphenyl)- piperazinyl))ethyl)-N(2- pyrldlnyl)benzanlde
or N(2-(1-(4-(2-nmethoxyphenyl)piperazinyl))ethyl)-N(2-
pyridinyl)trinmethyl acetam de or N-(2-(1-(4-(2-
nethoxyphenyl)p4pe4atlﬁﬁkb}eLhythoNy@&eﬂymX§mﬁeﬂé£mwybhnxanecarboxan1de or

N-(2-(1-
ot ot 3 ne (2 pog ARz BRI A BR A R I R PR BB il de ) o
N-(2-1-(4-(2, 3Ne|raydle(4-42bénmhwqua~154y-ltaenzodloxln 5-yl)-

| I I |
YA gy o S i e R e

pyr|dyI)cycIoh@%ﬁh@&éﬂbéﬁaﬁrdy- Ati%ﬁﬁ ’

(2- nethoxyphenuéheieseﬁ;aesh»ﬁeuhp&bé&dHInyip-ethyl] ~N-(2-
pi peri di nyl car bon

N- (2- (4-(2- metms&% Méﬁ?V?bPB&#&?Fﬁafbﬁ’sa&ygﬁ yom N-(2-(1-(4-
(pyridin-2-yl) ¢ pmeyhbabphehiibpdbed azi ny1(Xrdehyl) -N-(1-

2- hyd h L)-1-Ri Loyl hyl )= N-(2- s 5

byri di nyl ) oyol BhesaBLBTABRERb Ay Iar trey gy idine or |

(4- (1- napht hyl ¥} p2 pé# at 2ryetdbxyphedy12p iperakdn-clcy bhekhnkiaNboxani de or
(21 (4 (20 gpt WL RS LR e g dudbd Zor - c2-Ca-

pyri di nyl)cycl ohexanecarboxam d
(4 (2- fIuorophéﬂyhyﬁEPHEP&PPH}P%@#DﬂRFﬂ%{%FY1)ethyl) -N-(2-

pyridinyl)cyclohexanecarboxamide or N-(2-(1-
(4-(1-naphthyl))plperazlnyl)ethyl)-N—(Z—
pyridyl)cyclohexanecarboxamide or N-(2-(1l- - -—
(4-(2-methylphenyl))piperazinyllethyl)-N-(2-
pyridinyl)cyclohexanecarboxamide or N-(2-(1l-
(4-(2-fluorophenyl))piperazinyllethyl)-N-(2-
pyridinyl)cyclohexanecarboxamide or N-[2-[1-
[4-(1l-isoquinolinyl) Jpiperazinyl Jethyl]-N-(2-
pyridinyl)cylehexanecarboxamide or N-[(2-[1-
[4-[1-(7-methoxy)naphthyl]]piperazinyl]ethyl]-N-
(2-pyridyl)cyclohexanecarboxamide or N-(2-(1l-
(4-(2-methoxyphenyl)piperazinyl))ethyl)-N-(2-
o pyridyl)adamantane~l-carboxamide or N-[2-[1- _
[4-[1-(2-methoxy)naphthyl] lpiperazinyllethyl]-
N-[2-pyridyl)cyclohexanecarboxamide or N-[2-[1-
(4~[1-¢5,6,7,8-tetrahydro)naphthyl]]-
piperazinylJethyl]-N-(2-pyridyl)cyclohexanecarboxamide
or (S)-N-(l-methyl-2-(4-(2-methoxyphenyl)-1-
piperazinyl)ethyl)-N-(2-pyridinyl)cyclohexane
carboxamide or (R)?N-(l-methyl-Z—(4-(2—
methoxyphenyl)-l-piperazinyl)ethyl)-N-(2-
pyridinyl)cyclohexane carboxamide or N-[3-[4-
(2-methoxyphenyl)-l-piperazinyl lpropyl}-N-(2-
pyridinyl)cyclohexanecarboxamide or N-(2-(4-



- P

pyri di nyl ) cycl ohexanecar boxam de or N—[2 | - '
o (5ot ol oeract et 2NN
yridi nyl) cycl ohexanecar boxam de or N-{4%- 1- e e LT s e
[ 4-[1- (7- et hoxy) napht hyl ] ] pi perazinyl]ethyl]-N

(2-pyridyl)cycl ohexanecar boxam de or N-(2-(1-

(4- (2- met hoxyphenyl) pi perazi nyl)) et hyl)-N(2-

pyri dyl ) adarBiierdsyiH fﬂnfEbfﬁeﬁhkﬁnkiaethylu -N-(2-

[ 4-[ 1- (2- met hgxy).napht hyl ] pi perazi nyl

N-[ 2- pyri dyBpdps BRE%AN S eC BF Rﬁleﬁs or (Rac)-N-
[4-[1-(5,6, ?ZafmeKQMMEHHB 1)}1-p1pera21nyl)propyl)—

pi pe

(9N (1 el PRy ’?%xfﬁﬂ%%’ﬁ%%??g 88RRARO8R™ LS A
piperazinyIXékhwhxZ%Mélhgxyphew&)tyt+pﬁ9@anainalbpxanwdé-Ur
bt roheabeb oo i) 1 (-
(2- nethoxypﬁémﬁ%bmgqhquahﬁmwl]plnpypfrgp@gyl)propyl -N-

pyrldlnyl)cxglg@%ﬁaywxaixmaﬁaﬁﬁheeakbéﬁaﬁiae or- ﬂﬁiz (4-
(2- met hoxyphenyl).- 1 -pi perazip

e ui nQl.i n I)cyclohexane
car boxami dePb€ Wﬂkﬂ%-H%P?Q?fHxig)ﬁEgKi}yﬂﬁzﬁyg %ﬁ Pazi nyl ) propyl ) =
F—(? p{fldyb yelSHeherrnenrs doxndieeonr NEBp~kM4-(2-

2- (4- (2- met,hoxypheny per azi

(2- pyrldyl)&faégégikﬁﬁ%ﬂ%gi ﬁ1 %¥a%§&§@§ épyi)-N-(z—

(4-(2- nethopmﬁuﬁnm»eﬂexnhzxaneogtppxapydeNor N-(2-(4-

(2-pyridyl) c _

phenyl - | - pi ;C)()eér azl nyi g@ﬁ ﬁl—nj(czilg ,g\l- Qaygﬁethyl) -N-(4
pyrldlnyl)cyclohexane carboxamlde or N-(2-(4-
(2-methoxyphenyl)- l-plperazlnyl)ethyl) =N-(3-
pyrldyl)cyclohexanecarboxamlde or N-(2-(4-
(2-methoxyphenyl)piperazin-1l-yl)ethyl)-N-(2-
pyridinyl)cyclohex-1- enecarboxamlde or N-(2-(4-
(2-methoxyphenyl)-1-piperazinyl)ethyl)-N-(2-
pyridinyl)cyclohexane thiocarboxamide

or a pharmaceutically acceptable salt thereof.

8. A process for preparing a compound as claimed in
claim 1 which comprises’ S

(a) acylating an amine of formula (II)

R R2

inaN

RI-N ° N-A-NH (II)

(where A, R, Rl and R2 have the meanings given in claim

1) with an acid of formula (III)



cycl ohexanecar boxam de or N-(2-(4-(2-

i sopropyl phenyl ) -1-pi perazi nyl)ethyl)-N({ IJ!HW(”" Bﬂ III exanecar boxani de
or N-(2-(4- (2-methoxyphenyl)-1-pi perazi

pyridinyl)cycl ohexane carboxam de or N (2-(4- H-416/419-UK*
(2- ivét hoxyphenyl ) - 1- pi per azi nyl ) et hyl ) - N—(3 pyri dyl ) cycl ohexanecar boxam de
or N-(2-(4- (2-oethoxyphenyl)piperazin-1- ;47)_et hyl ) - N-(2-

pyri di nyl)cycl ohex-1-enecar boxam de or N-(2-(4-

(2- met hoxyphenyl ) - 1- pi perazinyl)ethyl)-N(2- pyri d| nyI )cycl ohexane

t hi ocar boxam de or a pharmaceutically acceptable salt thereof. 8. A process
for preparing a conpound as cl ai ned I%&%ﬁel whi ch conpri ses Qﬁb '
acylating an anmine of fornmula (1) [E re AA R [err] and rr] have
the meanings given in claim1l) with an acid of formula (I11) -47- [ERR

der vt 1 ve. ¢ NOPESTE SR B R LRI 6,6 ol dy Bl Yol

A R [err] and [err] are as defined in claim1l) with an isocyanate or

i sot hi ocyanafgg) of é&hﬁyhﬁaﬁmff&mgﬁ%_err] and Z are as defined in claim

1) to give a conmpound of formula I ich [err] is [err] or [err]

\_/ (]I)
(where A, R, R! and R2 are as defined in claim 1) with an isocyanate or isothiocyanate ...’
of formula '
RANCZ or RINCZ
(where R4, RS and Z are as defined in claim 1) to give a compound of formula I in which
R3 is -NHR#4 or -NHR3
or
© acylating a compound of formula
—

R 2

. /7L\ ~R
R-N N—A—N\
\— CZNR'H

(where R, R1,RZ, R4, A and Z are as defined in claim 1) to give a compound of formula

R

- R‘—NnL\N-A- ~K
TN



or (c) acylating a conpound of fornmula R [ERR] (wh | and Z
are as defined in claim1) to give a conpound of fEm“ |F“ 11 ‘wher e
R, [err], Aand Z are as defined in cl@aml and [e c - ) al kyl

or -CQaryl, or (d) alkylating an amide or thioam de of formula (I1V) [ERR]—.
(where R2, R3 and Z are as defined in claim1l) with an al kyl ati ng agent '

.providing the group R iEFF% (m@ere R [err] and A are as defined in claim
1) or (e) alwyémeiRg B ¢ORDPouRd, oA Aodndl areé Rs Mefined\Hn wherim R and

[err] are aénéeﬁsﬁeﬁsiDCSk?BﬂéihaﬂkQE BrcoppayRd of formula [ERR] (where
5] . .

A R [err] and Z are as Ined 1n Tlaim1 and™X'is a | eaving group)

or

(d) alkylating an amide or thioamide of formula (IV)

2

R
aN. czr3 | (IV)

3

(whefe Rz, R” and Z are as defined in claim 1) with an

alkylating agent providing the group

1

(where R, R- and A are as defined in claim 1)

or

(e) alkylating a compound of formula

R™— NH

(where R and Rl

are as defined in claim 1) with a
compound of formula

X—A—-NRZ.CZ.R3 : ' (v

(where A, R, Rl, R2, R3 and Z are as defined in claim 1

and X is a leaving group)

\__/ |



or (f) heteroarylétjng a conmpound of forrmula [ERR] (where R, _[err :
Z are as defined in claiml) with a conpound providing the Im‘ B E'
[err] (where [err] is as defined in claem 1) or (g) react i -

conmpound of forrmula [ERR] (where R, J[err], A and Z are as defined in claim
1) Wrth a fluoro conpound of fornula RIF where [err] is a nono or bicycle
aryl or heteroaryl radical that is activated towards nucl eophilic
substitution gg (h) sul phurising a conpound of fornula (1) where Z is
'oxygen to give a conpound of formula (1) where Z is’‘sul phur or -50- (i)
converting a base claimed in claim1l into a pharnmaceutically acceptabl e
acid addi tion¢gal t heltRirearyrat{ing cormigoury cophbsrmaeati cal |y acceptabl e
acid addition salt clained in claiml into a free base. 9. A pharnaceutica
conposition conprising a conpou clainmed in any one of clainms 1 to 7 in
association with

RN N-A.NH.CZRS (vI)

(where R, Rl, R3, A and Z are as defined in claim 1)

with a compound providing the heterocaryl group
R? (where Rz is as defined in claim 1) or

(g) reacting a piperazine compound of formula

2 3

HN N-A-NR"CZR

I
—/

(where R, RZ, R3, A and Z are as defined in claim 1)

with a fluoro compound of formula

rlF

1 is a mono or bicyclic aryl or heteroaryl

[\ where R
radical that is activated towards nucleophilic

substitution

or

(h) sulphurising a compound of formula (I) where Z is
oxygen to give a compound of formula (I) where Z is

sulphur

or



a pharmaceutically acceptable carrier. 10. A conpound as clainmed in any one

of clains 1 to 7 for use as a pharnaceuti cal. med in
any one of claims 1 to 7 for use as an-80xi ol ytlc Aamgmnmlmﬂmtalm

hypotensi ve or as an agent for regulating the sl eep/wake cyclve, sfeedlng o
behavi our and/or sexual function. 12. -

1- (2- Met hoxyphenyl ) - 4-[ 2- ( 2- pyrldlnylan1no)ethyl] pi perazine. 13. A

conpound cl aiygd ben%iutmg %Ul%"ats%mdlaéuﬁ/ecﬁslﬁ'eéﬁéﬂﬁeiOiﬁtéeﬁcr' bed with
reference to any one of les 3 t0 20, BSF 31, 33 and 46
a

to 66. 14. APBPGE‘é§§uFéFaﬂ-rl§péﬁcﬁg’ b&ﬁﬁﬁﬂﬂ "494{ 180 nalkaFhereot

substantially as hereinbefore described with reference to any one of
Exanples 3 to 6, 8, 11, 17, 20, 30, 31, 33 and 46 to 66. 15. A conpound as
claimed in cP&im1 whenever prepared by the process clainmed in claim8 or
14. :

(j) converting a pharmaceutically acceptable acid

addition salt claimed in claim 1 into a free base.

9. A pharmaceutical composition comprising a compound
claimed in any one of claims 1 to 7 in association with
a pharmaceutically acceptable carrier.

10. A compound as claimed in any one of claims 1 to 7

for use as a pharmaceutical.

1l1. A compound as claimed in any one of claims 1 to 7
for use as an anxiolytic, an antidepressant, a
hypotensive or as an agent for reéulating the
sleep/wake cycle, feeding behaviour and/or sexual
function.

12. 1-(2-Methoxyphenyl)-4-[2-(2-pyridinylaminolethyl]-
piperazine.

13. A compound claimed in claim 1 substantially as o’
hereinbefore described with reference to any one of

Examples 3 to 6, 8, 11, 17, 20, 30, 31, 33 and 46 to

66.

14. A process for preparing a compound claimed in
claim 1 substantially as hereinbefore described with
reference to any one of Examples 3 to 6, 8, 11, 17, 20,
30, 31, 33 and 46 to 66.

15. A compound as claimed in claim 1 whenever prepared
by the process claimed in claim 8 or 14.



