H 398/ 402 PI PERAZI NE DERI VATI VES This invention relates to piperazine
derivatives, to processes for their preparation;-toe :hekrwuse and to
phar maceuti cal conpositions containing them The novel conmpounds act on the
central nervous systemby binding 5 to 5-HT receptors ©28o874ef Ul ly
expl ai ned bel ow and hence can be used_ag nedi canents for treatlng hunans
and ot her -mammal s. The novel conpounds of the invention are those of the

eneral formula R [err] 10  pimHithd hee Pbek fRseuikggal |y acceptable acid
agdition salts thereof. In formura ()N 15 one of the integers 1 or 2. R

I s hydrogen or |ower alkyl, 15 Jerr] is an aryl or nitrogen
containing heteroaryl radical, [err] is hydrogen or lower alkyl, R3 is an

2o (1 over y al e Ariiend £655 celageatoyy I UYL, 018",
[err] are eacﬁr%@genf@r tbekr preparpsion, $d é¢hidir oyse cadytoof 3 to
12 carbon at Yfaaceutical compositions containing them. The novel
compounds act on.the central nervous system by binding
5 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

L general formula
_ R . | _ :
- 1./ i ¢ | 2.3
_ R -N N-(CH,) CR“R”-X (1)
10 and the pharmaceutically acceptable acid addition salts
thereof. ' '

In formula (I) : -
n is one of the integers 1 or 2.

R is hydrogen or lower alkyl,

1l
15 R™ is an aryl or nitrogen contalnlng

heteroaryl radical,

R? is hydrogen or lower alkyl,

R3 is an aryl radical, an alkyl radical containing 4 to
8 carbon atoms or an aryl(lowerlalkyl radical,

20 X is -ocor'®, -co,r®, -conr®r®, -oco,r®, -nr*coR®,
ocoNsr}?, —NHCOZRG, _NR%connR®, —conmNHR®’ -conmORS®,



aryl (I ower) al kyl (where and [err] are each hydrogen or lower alkyl), 5

[err] is hydrogen, an al kyl group of 1 to 8 carbon atons other than a

tertiary alkyl groupl cycloalkyl of 3 to 12 carbon atons, H-398/402%*

cycl oal kyl (I ower)al kyl, aryl, aryl (Il ower)akyl or

8- azaspi ro[ 4, 5] deca- 7, 9-di one-8-yl - (lower)al kyl with the proviso that mhen

- [err] is aryl or 10 aralkéuz [err] .1s not a. phz;yﬁ group subsﬁ#ﬂuted I n
yl B

the ortho position pden,. . nitro, trifluoroal _ : Iphonlc
aci d, sul phonam do N¥ar boxy, carbal koxy, carboxyl nillno
4- car boxyl am no- benzgsul ghynani do group and PRat-NMphen R
[err] together wth e nitr8gén atomto which they\are att™agied represent
an azetidino, pyrrol¥dino, plperldlno hexahydroazepF@ , mor phi nono or

pi per azi no 20 , ring whic ch may be optional 'y substituted by |lower alkyl,
aryl or aryI(I%me??@lRylafér?PCh hy dgPaednl Wy L¥¥eB #bk¥d carbon atons, or
2, 3-di hydrol. ,4 benzodi oxinyl - optlonally substituted by 3 * | ower aIkyI

| ower al koxy shalog ?r 8 when 'S ,an radi cal . contai ni ng
4 to 8 carbonqgtohi éﬁR'%an 5V§&°ﬁ&%¥ °€I§f% 12 %?%#83Iﬁ§?m8f°§ to 12
carbon atons, &wyl(bowar?&@kgmemyhbkpl ; aﬂdEﬂ)/dﬂe*eaeh Ry2raogeénRt? ar e
each | ower MI@@wég ggg§i9§r_MAth.the

5 R9 is hydrogen, an alkyl group of_l to 8_¢arbon atoms

other than a tertiary alkyl;group@lcYcloélkyl of 3 to
12 carbon atoms, cycloalkyl(lower)alkyl, aryl,
aryl(lower)alkyl or 8- azaspiro[4”5]deéa~7 9-dione-8-yl-
(lower)alkyl (with the prov1so that when R3 is afy1 or
l0 aralkyl, R9 is not a phenyl. group substltuted in the
ortho pdsitlon by_halogen, nitro,. trlfluoroalkyl
~cyano, sulphoniec acid, sulphonaﬁido, carboxy,
.carbalkéxy} cafboxylanilind or a 4ecérboxylamino-
benzosulphonamido group and that when R9
15  alkyl, aryl or aryl(lower)alkyl R5

~is hydrogen,
is hydrdgen or a
primary or secondary lower alkyl groupl,
. or R> and R’ together with thé_ni;rogen-atom to which
they are attached represent an azetidino, pyrrolidino,
piperidino, hexahydroazepino;imorpholinp.or piperazino
20 ring which may'be'optionally substituted by lower
alkyl, aryl or aryl(lowerlalkyl. '
R10 is cycloalkyl of 3 to 12 carbon atoms, or
2,3-dihydro(1,4]benzodioxinyl optionally substituted by
. lower alkyl, lower alkoxy or halogen or, when R3 is an
25 alhyl radical containing 4 to 8 carbon atoms, Rlo_can
also be aryi; ' |
‘ Rll is. cycloalkyl of 3 to 12 carbon atoms, aryl or
aryl(lower)alkyl

v

S



carbon atomto which they are both attached repreéent [err] cycl oal kyl,

[err] represents hydrogen, hal ogen, |ower alkyl or lower 5 al koxy and Y
is COor [err] with the further proviso that n is 1:whenB¢3%8/402%, R is
hydrogen and [err] is aryl. 10 The term "l ower” as used herein neans

that the radical referred to contains 1 to 6 carbon atons. Preferably such
radicals contain 1 to 4 carbon atoms. Exanples. of |ower alkyl are methyl,
ethyl, propgt? aseprdpylardWadn lIsbrtaikyl est. tbyerherPeitod g

i‘sopentyl. 15 Wien R is_an_alkyl group of 4 to 8 carbon atons it may be
2 straighi GREBPENGESR EfaMiiglotien HhelRetB abRanpre FERtESe Nyl yi .

Preferably EQLE epcdiodlkyadi cal . When used herein "aryl" neans an aromatic
radi cal 20 aving 6 to 12 carbon atons (eg phenyl, naphthyl) which
optionally be substituted by one or nore substituents comonly used in
medi ci nal cReni sepyesentsuhydnagan.s bakogen, | bagerakikbyy, dralloyesy
triflgoromepylyy,niathigo, carbal koxy, carboxam do, cyano, 25 am no,

(I ower)al kyl am no and di (I ower) al kyl am no. Exanpl es of aryl (I ower)al kyl and
aryl (1 owner) al kgxyoi o¢! wde, for exanple, benzyl and benzyloxy in which the
phenyl group may be substd tuted as defined above. Wen used herein "

ni t rogen containi ng heteroaryl 30 radi cal" neans an aromatic ring
cont ai ni ng ehehothen fartilerogevdtisans-hats met erbavbhen Kedspyri dinyl
'COOCZHs’ -CONH, or ~-CON(CH,) ,, R? is hydrogen and r3
is aryl. ' ' '
~ 10 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“ are methyl, ethyl, propyl, isopropyl,
butyi, isobutyl, terf.-butyl, pentyl and isopentyi.

15  wWhen R®
' be a straight or branched chain group; a preferred

is an alkyl group of 4 to 8 carbon atoms it may

example is tert.-butyl. Preferably R3 is an aryl
radical. ' '

When used herein “aryl” means an aromatic radical
20 having 6 to 12 carbon atoms (eg phenyl, naphthyl) which
LU optionally may be substituted by one or more o
substituents commonly used in medicinal chemistry,
eg substituents such as lower alkoxy, halogen,
trifluoromethyl, nitro, carbalkoxy, carboxamido, cyano,
25 amino, (lower)alkylamino and di(lower)alkylamino.

Examples'of aryl(lowerl)alkyl and aryl(lbweriéikbxy
“include, for example, benzyl and benzyloxy in which the
phenyl group may be substituted as defined above.

-

When used herein nitrogen containing heteroaryl
30 radical” means an aromatic ring containing one or more

nitrogen atoms as heteroatoms (eg pyridinyl,



H 398/ 402* -4- pyrimdinyl or pyrazinyl) which may optionally be

substituted by one or nore |ower alkyl, |ower alkoxy, hal ogen,

trifluoronethyl, am no, (Iomer)alkylan1no or di(lower)al kyl @388 /402%
substituents. Preferably the 5 het eroapyl radical is nonocycli-c.

Preferred compounds are:- those in which n'is 1; those in which [err] = is

aryl particularly -an optionally substituted phenyl such as o-net hoxyphenyl ; :
10 t hose i Ny r h | LOGRN; those in
which R is ary?Qgggfﬁghla?%ﬁI%%%?%HEYFiegﬁﬂgﬁT?g? Bpslgﬁquafhose i n which
X is an ester §P9§ﬁﬂﬁ§9ﬁdf9ﬁrﬁﬂ%iqr more lower alkyl, lower alkoxy,

59 15 halegeh, ortrairflamﬂanarij n&n@ﬁotowwhar[)erlndymﬂdccl&ﬁrl y

where -NR R sent cycligt In | pe 0 _or.
hexahydroazeplﬁg(i?wg ?8%&ﬁiﬁﬂﬁ?# ﬁ%%%?? ng ggﬁﬁqﬁ¥ﬂaﬁfby a
nunber ob nethdeeknawwhlradnr&&tlérmmndmpmhletartlng 20 . mat erials or
starting materials that may be prepared by conventi onal methods. In one _
met hod for preparing an amde of fornula (1), where X represents [err] an
am ne of formPaefegrgdroRmpounds are:- : (11) where [err]
are as defined above is acylated with 25 an acid of fornula [err] [err]
Lerr] those in which n is 1; o | _ _

" those in which Rl 1s aryl particularly an optionally

_ substituted phenyl such as o-methoxyphenyl;

10 those in which R is hydrogen;"

those in which R? is hydrogen; _ o LN
those in which R3 is aryl partlcularly optlonally
substltuted ‘phenyl;

those in which X is an ester grouplng of formula
15 _—COZR 6 or an amide grouplng of formula —CONRSR9

5,9

partigularly_where -NR"R™ represents a cyclic

grouping eg-piperidinqlor bekahydroazepino.

The compounds of the invention may be prepared by a |
nunber of methods known in the art from known starting i

20 materials or starting materials=that may be prepared by
conventional methods. In one ‘method for preparing an _
amide of formula (I), where.x represents CONRSR9 an o

. ' .
amine of formula
NER°R? o - aDn
where R5 and R9 are as defined above is acylated with
25 an acid of formula
R
rY - n N-(CH,) _CR’R>coon (IID)

‘. ' 1 2

(where R, R™, R“ and R> are as defined above) or with

. an acylating derivative thereof. Examples of acylating



(where R [err] are as defined above) or with an acyl ating derivative
thereof. Exanples of acylating H 398/ 402* -5- derivatives include the
acid halides (eg acid chlorides), azides, anhydrides; i nmifa32844@2* (eg
obt ai ned from carbonyl di i ni dazol e), activated esters or O acyl ureas
obt ai ned from a carbodiimde such as a 5 di al kyl car bodi i m de
particul arly dicycl ohexyl carbodiimde. Pref erabl y the amne is acyl ated

with the aCdérth@iﬂﬁﬁﬂihéﬂudeC@M@'aﬁﬂdaﬁamhdé%che@ﬁac1d

%1 - car bon i m a ol e o but | or,of ornat. heny. hoSphi nyl
chlori de. %k er%’él de§ gr%ﬁﬁscoﬁrﬁ‘&ﬁr‘i‘ : ets‘hg ‘ﬁvention 4 6
I n which X obtahllﬁeﬁﬂ’rqmycdma)@mgpmedldazemeanala@gdwsatmrwtdms tde am des
ment i oned ajgo t p azi | hewls ith an acid
of formula Ee\réré 1§ Aé‘ 6&?%{'2%1 a%pﬁéténgg g?%a er eo% imlarly,

t he c8nmpoundéad Ytll@ﬂbmlntﬁermmmhla(rilg [err] [err] may be prepared by

reacting angaeyeq dfed B Bodl {fidé. [ ChFéferably the amine is
acylated with the acid in presence of a coupling agent
such as 1,l'—carbonyldiimidazole,

iso-butylchloroformate or diphenylphosphinyl chloride.

10 The reverse amides, ie the compounds of the invention
pN in which X is -NR4C0R6 may be prepared in an analogous
manner to the amides mentioned above by acylatlng the

piperazine alkylamine

Rl - N N-cCHZ)nCR?R3NHR4
with an acid of formula
r®coon ” m
15 or with an acylating derivative thereof.

Similarly, the coémpounds of the invention in which X is

0] - 12 ' :
R Y
_ /' 14
-N . or -N
' r!3 | _ \co

0

may be prepared by reacting an amine of formula

R
1 \ 2,3

R™ - N N - (CHz)nCR R NH2



H 398/ 402 -6- with an anhydride of formula or wth an acid of fornula

[err] An ester of the invention in which -X is [err] may be prepared by
esterification of the-acid of forrmula (I11) above with an al cohol of

formula [err]. The reverse esters, ie the conpounds in which X_i ﬁ% kerr]

may be prepared by esterifying a plperazupe al cohol of f or mufa3R8¢YA%2n aci d

of . .fornmula [err] 10 Both types of &sterification may be carried out by

net hods - known in the art. For. exanple an-acid halide may be reacted with -
the appropriate alcohol.. The ureas, ie conpounds |n which X is [err] and -
t he car bamat e¥itheavo nbydetd den ofhifolrmdlias 15 - [err] may be prepared by
reacting the piperazin '-alkan§ﬂ2or -alkylanlne-pf fogrmula [err] [err] -

[err] [err] H- 398/ 402 - err] [err] Q14
o o) or
o” f?%?
or with an acid of formula
HSO 14
HOOC
An ester of the 1nventlon in whlch“-x is —C02R6 may be i:’

prepared by esterlflcatlon of the ac1d of formula (III)
5 above with an alcohol of formula RGOH

The reverse esters, ie the compounds_in which X is _
_oCORlo, may be prepared by esterifying a piperazine’

aleohol of formula

1 N-(CH,) CR2R30H

R~ - N, N=(CH ) _ ' | “T_-'

with an acid of formula RY°coon.

10 ' Both types of esterification mey'be carried out by
methods known in the art. For example an acid hallde
may be reacted with the approprlate alcohol
The ureas, ie compounds'in which X is_JNR4CONHR6
and the carbamates, ie. compounds in which X is

15 -O.CO.NHR11 may be prepared by reactlng the

piperazinyl-alkanol or -alkylamine of formula
£ | ] . | R

R - N \N-(CH2)nCRZR3OH o



‘with the appropriate isocyanate. The reverse 6 carbamates, ie the conpounds
in which Xis -NHCO2R may be prepared in a simlar manner fromthe

pi perazine 5 i socyanate derivative R [err] -and the al cohol [err],
or by reacting an amne of fornula R[err] with a conpound of f rqg 1502
OCOHal (where Hal is hal ogen, eg chlorine). 30_ The hydr oxylam ne

conpounds of the invention, ie 6 conpounds in which X i's CONHOR may be
prepared by reacting the acid of formila (I®!) above with a 6 hydroxyl am ne

ofsA ornul a [err] The hydrazi de conpounds of {the invention, ie conpounds 6
15 in which X is - CONHNHR 2\ be /oiepared by reaé ng the acid of
formula (111) wi bk a hydrazi de of frot mulm [irr]NAﬂCHPDeCR RiwaRr?et hod of
preparing the conpounds of the invention donprdses a k | ation of a

pi perazi ne of 20 formul a H 398/ 402 -8- [err]

with the appropriate isocyanate. The reverse _
carbamates, ie the compounds in which X is -NHCOZR6 may
be prepared in a similar manner from the piperazine

5 isocyanate derivative

O

R™ - N N-(CHZ)nCR2R3NCO
- and the alcohol RGOH, or by reacting an amine of
formula ' '
N‘, i N-(CH,) CR2R3NH2 '
with a compound of formula RGOCOHal (where Hal is e
halogen, eg chlorine). '
. 10 The hydroxylamine compounds of the invention, ie
Rt

- compounds in which X is CONHOR-6 may be prepared by
reacting the acid of formula (III) above with a

hydroxylamine of formula NHéORG.

The hydrazide compounds of the invention, ie cbmpounds

15 in which X is —-CONHNHR® may be preparéd'by_reaqting'the
acid of formula (III) with a hydrazide of formula
NHzNHR6 . ' '

An alternative method of preparing the compounds of the
invention comprises alkylation of a piperazine of
20 - formula



(where Rand R are as defined above) with an alkylating agent providing

the group [err] (where n, [err] and X are as defined above). 5 The

al kyl ati ng agent may be, for exanple, a conmpound of formula [err]
Vi) 2 3 where [err] and X are as defined above and Z is a | eaviihgograop

such as hal ogen or an alkyl- or 10 ar @l —sul phonyl oxy group.
Al ternatively the alkylatlng agent may be an unsaturated conpound of -
formula [err] R (V1) (mhere [err] and X are as .
defi ned above) and the conmpound o rmula (M) is reacted with the o’
pi perazi ne of 15 formuha y means of a Mchael reaction. The
reacti.on may be carried out &t—@levat YHt enperature in the pre%E%&e of an
al cohol. A small quantity of an thd:cataIyst may be enpl oyed in the
reaction when X 5 9 represents [err] 20 - .The starting materials for
t he processes descri bed above n&y be prepared by nethods known in the art.
For exanpl e cert ajwheé€é dR aﬁdfn malra Gkl Bpfinedabpwepaneitibyad chael |
][g?ﬁh: gnROf an aCIﬂq((){aI:J.ng age Lov1d|:|_.l_n39§:/ %O%ro%p and a pl perazine. of
—(CHz)nCR REX.. R 2
(where n, Rz; R3 and X'are_as'defined above) .
5 The alkylatlng agent may be, for example, a compound of \/
formula '
v o Z-CH2CR2R3X S . (VI)

where R2, R3_and X are as defined above and Z is a

leaving group such as halogen or an alkylé or

10 - .aryl-sulphonyloxy group. Alternatively the alkylating

agent may be an unsaturatedICOmpound of formula

CHZ;CR3X | R ' (VII)
(where. R3 and X are as deflned above) and the compound
. of. formula (VII) lS reacted w1th the piperazine of
15 - formula (IV) by means of a Michael reactlon The
| reactlon may be . carrled out at elevated temperature in
the presence of an alcohol A small quantity of an
‘acid catalyst may be employed in the'reaction when X
represents -CONR’R’. o

20 ._ The.startiné materials for tne:proceSSes described -
above may be prepared by methods known in the art. For
example certain acids_of_ﬁormula_(lli) may be prepared

4 | by Michael reaction of an acid;of'formula

cH,=cr>coon - | (VIII)

 (j}_



1 [err] in a method simlar to the Mchael reaction described above. The
unsat urated conpound of formula (VII) may be prepared fromthe acid of

formula (VII1) by the 5

from aci ds.

presence of a condensing agent such as_ isoputyl chl orof ormate

esterified,

2-chl oro- | - net hyl pyri di ni um i odi de.

eg by reaction with an al cohol”inh presence of 10
The acids of formula (VII1) are known

d i

ox’may be prepared by nmethods known in the art. 5 9 The ami des of fornula
(1) in which Xand peripengrsiree of formula 9 R is hydrogen and
is a secondary (lower)alkyl group g5 may be prepared by an

alternative nethod conprising reacting a nitrile of forrmula [err] [err]
wi th a secondary al cohol under agili ¢ conditions as in the Ritter reaction.
| ecte

The nitrile (IX) may al sogle s

of " 20

be. hydrol ysed to the acid (I111) IC
formula (1) by the nethods given above.
prepared by kng
of fornmula [er¥

5
v
w
10
15
20
25

above. The unsaturated compound of formula (VII) may
be prepared from the acid of formula. (VIII) by the
known methods of obtaining amides and esters from
acids. 1In a preferred method the acid is reacted with
an amine in the presence of a condénsing agent such as
isobutylchloroformate or the acid is esterified, eg by
reaction with an alcohol in presence of
2-chloro-l-methylpyridinium iodide. The acids of
formula (VIII) are known or may be prepared by methods
known in the art. |

The amides of formula (I) in which X is -CONR°R’ where
R5 is hydrogen anle9 is a secondary (lower)alkyl group
may be prepared by an alternative method comprising

reacting a nitrile of formula

VAR ;
N/

"R - N N-(CH )nCHR CN (IX)

2

with a secondary alcohol under acidic conditions as in.
the Ritter reaction. The nitrile (IX) may also be
subjected to acid hydrolysis to give an amide of
formula (I) in which X is CONH,. Furthermore the
nitrile may be hydrolysed to the acid (III) which may
then be converted'to'compounds'of formula (I) by the
methods given above. The nitrile of formula (IX) may
be prepared by known methods such as reacting an

unsaturated nitrile of formula CH2=CR3CN with a

R

known met hods of obtaining am des and esters
In a preferred nethod the acid is reacted with an_amine in the

S

g0 acid hydrolysis tq@igiyve an am de
formula (1) in mhic& X Zé [err]. Furthernore the nitrile may

may then be converted to conpounds of
The nitrile of forrmula (IX) may be

A G AT PO UANEDL reactiBASREUGRELLI L1l



H 398/ 402 - 10 - piperazine of formula (1V) under M chael conditions or
reacting a ketone of fornmula [err] with p-tol uenesul phonylisocyani de. A

further nethod of preparing the amdes of formula (1) 5 in which Xis
[err] conprises the desulphurlsatlon of a sul phur contai ni ngicypa@pamsl of -
formula RS 1 : 3 Q hyrd where R [err] are as defined

above and R is aryl. The desulphurlsatlon may be carried out in presence
of a ni ckel @db@n&ﬁlnéﬂvf(XH&muE@ oiVBOﬁﬁaéa MXchaey demdiGtiongrepared by -
a WII gerodt rea%tl an en$% %% ket one of fornula [err] is reacted \JT
with sul phur P8R 411G fe f #52(1\V) and the resulting thioani de
Is treated wi.th a base and mnth a isocyanate of formula R NCO 15 The
processes described above may be carrged out to give a conpound of the
invention in the formof a free base or as an acid addition salt. If the-
conmpound of the invention |s_obta|n?6'3§\an acid addition salt, the free
base can be obtai ned by basiﬁ&#ngna sol utwonca )2@,0 the agy d addition
salt. Conversely, if the product o\ th?/proce S ug a free base an acid
addition salt, particularly a pharnaCettically acr ptable acid addition
salt, may be obtained by dissolving the free

with p—to1uenesu1phouylisdcyanide;:_
A further method of preparlng the amldes of formula (1)

5 in which X is —CONHR9 comprlses the desulphurlsatlon of \)

a sulphur containing compound of formula

1 L 9
Rl - N N-C.CHR3CONHR

9

(XI)

where R, &' ana R

The desulphurisation may be carried out in presence of

are as defined above and R3 is aryl.

a nickel catalyst. The compound of formula (XI) may be
10 prepared by a Willgerodt reaction, eg an aryl alkyl
' ketone of formula CH3CO R3 is reacted with sulphur and _ i;
a piperazine of formula (IV) and the resulting
thioamide is treated with a base and with a isocyanate

Qf'formula R9NCO.

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

20 the acid addition salt. Conversély,_if-the product of
‘the process is a free base an acidfaddition-salt,
particularly a.pharmaceutically-éébeptable acid
addition salt, may be obtained by-dissolving the free



H- 398/ 402 base in a suitable organic solvent and treating the solution with
an acid, in-accordance with conventional procedures for preparing acid
addition salts from base conpounds. 5 Exanples of acid addition
salts are those forned fromi-norganic and organic acids, such ag._ §B|QQW@(3
hydrochl oric, hydrobronic, phosphoric, tartagic, fumaric, maleic,

acetic, formc, nethanesul phonic, p-toluenesul phonic, oxallc and 10

succinic acids. EQSeCQHp%U@%iﬁﬁbﬁé“bfé&ﬁiﬁ'éEh&@WECQHEaEPeQEEngrtE@re
asyhnetrlc carbon atons, sq that the conpounds can exi st

steroi someric foPRABUEiPRe WidhhAMAStEn He JIFORIANRE W1F]ac%ﬁﬁ't’§§t69nal
optically 15 procedalrie¢e flo¥ PrepafinPpid ikl dgapecioneshdesEfean base
obt ai ned by resolutlon f the racenmates or by asymmetric synthesis. The
conpounds of the“BPREBRESi"nvention possess pharmacol ogical activity. In
particul ar, they act on 20 the central nervous system by binding to
5-HT geceptors. g Qmaﬁa%rr%go aQQLé:aAdci:ﬁ:Sitdr{'gséfhtQaéré)e@ﬁ'oégowrhgat £ Bf
~conpounds particul ar ind to receptors of t [err n general, the
conmpounds sel ect%’@@F?aBFﬁdW XA ist Aids hesydh rﬁSthPbBraC%

much greater extRpirbBaloriey, MydkdrvranieS ﬂtﬁ‘)@gﬂi&fﬁc sughrasarferr]

receptors. Many exhibi.t activi,t qﬁ%eyr] ant I sts 1n pharnmacol ogi cal
testing. The phafﬁﬁﬁﬁ?ﬁglgﬁlqﬁ§; ﬁﬁctfﬁf?: lﬁhﬁ?+ﬁd|cates that they

can be used f or: méehtnesulphiomifc ,CN6 th oenkeswsl pidthic, oxalsachnds anxi ety
i n magyal s, partéﬁgbgﬁhg huens.  They may al so be useful as

anti depressants, hypotensivées and as agents for regul ating the sleep/wake
cycle, feeding '
S © The compounds of the invention may contain one or more

asymmetric carbon atoms, so that the compounds can
exist in different steroisomeric forms. The compounds
can be for example, racemates or optically

15 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. 1In particular, they act on - --=
20 the central nervous system by binding to 5-HT
receptors. In pharmacological testing it has been
shown that the compounds particularly bind to receptors
of the S—HTlA type. In general, the compounds
. selectively bind to receptors of the 5-HT,, type to a
25 much greater extent than they bind to other receptors
~ such as ay and D, receptors. Many exhibit activity as
5—HTlA
pharmacological testing of the compounds indicates that

antagonists in pharmacological testing. The

they can be used for the treatment of CNS disorders,

30 : such as anxiety in mammals, particularly humans. They
may also be useful as antidepressants, hypotensives and
. as agents for regulating the sleep/wake cycle, feedfng

behaviour and/or sexual function.

The compounds of the invention were tested for 5-HT, »



behavi our and/or sexual

tested for
hi ppocanpal

[err]

Wod, J Pharm Pharnarol,

[err] 6
45 19
49 22
59 24
46 15
28 32
8 34 .
16. 5537
22 40
88 25

functi on.
H- 398/ 402 -

The conpounds of the invention were
bi nding activity in rat
menbr ane honogenate by the nethod of B S Al exander and M D
1988, 40, 888-891.
conpounds of the invention are glven 5 _

12 -

receptor

12

127 8

The results for
bel ow. Conpoun

4

receptor blndlng activity 1ni§a%gh1ppocampal membragé

homogenate by the method of BgSo@alexander and M D Wood,
J Pharm Ph&fmarol;

1988,

40,

888-891.

The result5fad

representative compounds of'éﬁﬁgénéeﬁtion are g_iveré5

below.

45 39
78.42

affinity for F@mﬂoqQﬂﬁxﬂﬁnE%¢mﬁ§e(as measur ed- by the

- 10

15

20

25

30

6.

8
19
21

22

23

24
26
29

31
32
33
34

35
37

39

40

42
43

ICg0¢

37 The

{(nM)

127

45
24
49
45
59
75
46
25
28
21
8
9

1 16.5
45
22
78
88
37

The affinity for D, receptor sites (as measured by the

procedure of A A Hancock et al, Mol Pharmacol,

of A L Morrow et al, Mol Pharmacol,

various compounds 1is given below:

29,

1984,

- 26, 439) and for ay sites (as measured by the procedure
1986,

321) for

§)SE§Q%S][ ive

;;;



i procedure of A A Hancock et al, Ml Pharmacol, 1984, 26, 439) and for a,
sites (as neasured by the procedure of AL Morrow et al, Ml Pharnmacol,

1986, 29, 321) for 30 various conmpounds is given bel ow H- 398/ 402
- 13 - Affinity for Affinity for Compound of H-398f4PR] site
[err] site Exanple [err]tmd - - [err] (nM 19

6290 ‘976 5 21

> err] 26 compound of D, site 1080 Pre

1140 10 - : >100Q0 : : 1 37
7310 42 Examﬁ%% ICgq %ngq 2850 F50 (nfty

988 The conpetnds—are—test ed for —er+—reeept or ant agoni-smi5

activity in aggst involving the angaggni sm.of 5-carboxamgipgryptamne in
the guine-pig ileumin in vitro (based upon the procedure of Fozard et al,
Br 9 Pharmac 1285, 86, 601P). The results for conpounds o¥29%e invention

are given bel@g 20 Compound of Exanpl e 1230 .pA
19 ' ' : 6.9 21 . 4

6.9 23 24 7.0 26 > 10

6.8 26 _ | o ‘1090

29 ' 1140
10 - 32 ' ©>10000 851
_ 37 | - 7310
L 42 ' - 2850

43 ' ' ' o988

The compounds are tested for S—HTl receptor antagonism

15 ~activity in a test involving the aﬁtagohism of
5-carboxamidotryptamine in the guine-pig ileum in
in vitro {(based upon the procedure of Fozard et al, Br J Pharmac
1985, 86, GQlP). The results for compounds of the

invention are given below.

20 Compound of Example pA,

i - 19 6.9
| 21 6.9

23 7.0

26 6.8

25 | 31 7.4

| 32 6.8

37 7.6

6.9

43

The invention also provides a pharmaceutical
30 composition comprising a compound or a pharmaceutically
acceptable acid addition salt thereof in association



25 ' 31 . - 7.4 32

6.8 37 - . 7.6 43 _

6.9 The invention al so prOV|des a pharmaceutical 30 conposition
conpri'sing ‘a conpound or a pharmaceutically acceptable acid addition salt

t hereof in association 'H 398/ 402 - 14 - with a pharnmaceutical | yi-398/402
acceptable carrier. Any SU|tabIe carrier kmow# in the art can be used to
prepare the pharnaceu ical: ositipn._ _In such a conposition, the carrier

is generally a sol W3t 3 |Hﬁlﬂ asceu‘zlca“?éra%cﬁ?‘kf‘ﬁ‘#@ §RTZ I&H 4 d B liquid. v‘
Solid form conposi sudrabiRe|duier pamdeaiown gl Anthes artaklast be Qmﬂt&s (eg

car 161 can be 1 oPreRAHY Eheo R RTRATL SRR RRIER o A4 T
as flavouring agentomplagitiicant shectambrieseis, genepeddiyng &tk of iligusd
glidants conpressipen aideSudd Wers §51$§b5ftlgh§hategratlng agents; it

can al so be an encapsul ating material In powders the carrier is a flnely'
di vided solid which is in adm xture 15 - with-the finely divided

active ingredient. sollid Fdret &:dxﬁtﬁ;sizﬁid@slﬂsétduenbowaemsged;mﬁdle?s :
carr o naving, (e IRSRISN L ASILST Y 80 RACRERLACRold S Brgparilens
preferably contalnsuppzsltorles anﬂsﬁﬁssagléson1a 8d1lid eeMrimmrfeamidbe, 1
to 80%of the actiyg, AYSHIRN onetbd AbFe PubELAAELE W iflPalso act
10 as flavourlng agents, 1ubr1cants, solublllsers,
suspending agents, fillers, glidants, compre551on
aides, binders or tablet- dlslntegratlng agents‘ it can
also be an encapsulatlng material. 1In powders the
- | carrier is a finely divided solid which'is in admixture"
15 with the finely d1v1ded actlve 1ngred1ent. In tablets
the actlve ingredient is mlxed w1th a carrler hav1ng
- the necessary compre551on propertles in sultable
proportions and compacted in the shape and size
. desired. .The powders and tablets preferably contaln upa
20 to 99%, eg from 0.03 to 99%, preferably 1l to 80% of the”
active ingredient. Sultable solld carrlers include,
for example, calclum phosphate, magne51um stearate,
talc, sugars, lactose, dextrln, starch, gelatln,
. cellulose, methyl eellulose, sodium carboxymethyl | _:;
25 cellulose, polyvinylpyrrolidine, low melting waxes and
ion exchange resins.

The term ‘COmpositiOn‘ ‘is intended to include the -
formulatlon of an active 1ngred1ent Wlth encapsulating'
mater1a1 as carrier to give ‘a capsule in which the

30 . active ingredient (with or W1thout.other carriers) is
surrounded by the carrier, which is thus in assdciation~

with it. Similarly cachets are included.

Liquid form compositions include, for example,
solutions, suspensions, emulsions, syrups, elixirs and
35 pressurised compositions. The active ingredient, for



for exanple, calcium phosphate, magnesium stearate, talc, sugars, |actose,
dextrin, starch, gelatin, cellulose, nethyl cellulose, sodium carboxynet hyl
25 cel lul ose, polyvinylpyrrolidine, |ow relting waxes and ion
exchange resins. The term "conposition"” is intended: to include §h398/402
formul ati on of an active ingredient with enk3psul ating material as carrier
to give a capsule in which the 30, active ingredient (with or

wi thout other ca®¥2BpLs.isaBybpodhaealngc: ke saspendedHinRis thus in

agsoci ation wit Vpﬁ&rma&ﬁ{iééh.l?/caﬁbé tadie i19¢uidedard fue dsd &l Nas
conpositions include, for exagR.e sgyut I ons, suspens:?gfn%_ mul si ons,

syrups, elixirs %@Hess an orgahif selvenky RoMichittS Active
i ngredi ent, for phatih@88utdlall§Saccepsnple, odds loar disssl verherl sgapanded

o) agphar Maceut| Lo Yo AOCER! 8B Ak b OBk e ALl Rari® AT ARl RL: 1 T 0201 ©
solvent, a m xture of both or "pharmaceutically acceptable oifs or fats.
The liquid 5 additivegrsuch asnsednbalaseriser eswlisdd] e pharbwtterseal

addi tives such asreguePativess spEutehbtar,s £1AYbeIHg RIRIRIYAt I ves,
sweet eners, flavouring_agents, suspendlgggigents, t hi'ckeni ng agents,

col ours, viscosi$YSPeudtRgoprgenteabfhis B 39 ESeg ARVIES: 10
Sui t abl e exanpl esisdosityi fegalators,f stabiaisend par emy-adeqdatdsst ati on

i nclygde water ( i r i QENg . ot . ahove, eqg cel Lul ose
deriggtives, pre e#%%#%gs%%?ﬁﬁgégrggxgﬁgﬂgglcé% P%EEEE%§NQ1%%US?AaIcohols,
eg gl ycerol amjEﬁg@nﬁg@ahnddmﬁe;stratlon include water (particularly

containing additives as above, eg cellulose
N derivatives, preferably sodium carboxymethyl cellulose
solution), alcohols, eg glycerol and glycols) and their
15 derivatives, and oils (eg fractionated coconut oil and
| arachis o0il). For parenteral administration the
carrier can also be an oily ester such as ethyl oleate
and isopropyl myristate. Sterile liquid carriers are
used in sterile liquid form compositions for parenteral

20 administration.

Liquid pharmaceutical compositions which are sterile . __.

solutions or suspensions can be utilized by, for
example, intramuscular, intraperitoneal or subcutaneous
injection. . Sterile solutions can also be administered
A 25 intravenously. When the compound is orally active it

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

'Prefefably.the pharmaceutical composition is in unit
dosage form, eg as tablets or capsules. In such form,
30 . the composition is sub-divided in unit dose containing
| | 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 liquid. The unit dosage
35 form can be,.for example, a capsule or tablet itself,

or it can be the appropriaté number of any such



15 - derivatives, and oils (eg fractionated coconut oil and arachis
oil). For parenteral adm nistration the carrier can also be an oily ester
such as ethyl ol eate and isopropyl nyristate. Sterile |iqui #8&/i4E&* are
used in sterile liquid formconpositions_figr parenteral 20 :
adm ni stration. Liquid pharmaceutical conpositions which are sterile

sol utions or suspensions can be utilized by, for exanple, intranuscular,
intraperitoneal or 'subcutaneous injection ‘Sterile solutions can al so be

adm ni stered 25 trave usI Waen g |y active ;‘
it can be adn1ﬁ?§?8?é518pglﬁy |qU|d&g§ §8$R§E@§ %é%t%%n form -
Preferably theaphavaacnagu:edalerxtonposnutondwse|nf qumpqgs&genrm ey as '

- tablets or capgyl¢sy bp %ﬁgt&sft%rdnf% .5 %to£hfegennes'7%loon\gl Sr

sub-divided in unit dose.containin approprl e quantities of the acfive '
. ingredient; tHhBOHAKtaE6SHGANTotes RAT preRhgEdNeBApasa: the, ariveiaiple
~ packet edg pomdeég tuéaggtl@gpQWgygdﬂgﬁﬁllIed syringes or sachets containing .

- liquid. The unit dosage 35 - formcan be; for exanple, a capsule or

. tablet itself, or it can be the . appropriate nunber of any such :

H 398/ 402* -16Théoﬂpm$anngsBxampméqnﬁeﬁ@rﬁs 1Ihasqnan5|tyeof the active
~ingredient in .unit _dese of SItIO 0 dj 0.5

ng or less to 8% ngP noggggghcor ng to f %M%é# ?%u hg h%%g%?@ﬁg =
~activity 5 of mgeamedaeheﬁgw@d@htmayrﬂ@efaseémngtaﬁaﬂp‘ﬁ@gr@qws8

~illustrate thec:>f the compounds of the 1nvent10n



"invention. Exanples 1 to 4 illustrate the preparation of internediates
whi ch may be used in the preparation of the conpounds of the invention.

H 398/ 402 - 17 - EXAMPLE 1 a-{1-[4-(2-Methoxyphenyl) pi perazigyiogsa02

met hyl } benzene- acetic acid 1-(2-Mthaxyphenyl)pi perazine (22.6 g, 0.118
nol) and 5 atropic acid (174 g, 0.118 nol) in ethanol (300 m) were
heat ed under reflux for 18 hours, coakadpt.g noom tenperature, and
evaporated in vacuo. The solid was triturated with acetone (3 x 100 ml) to
give a first crop of product (13.8 g) as white crystals. The 10

filtrate was ewapdbrbted2i-Merhboxyphenilip ipevazinpl dhethphlbeoresea | i sed
over 1 nonth. The solid was tritur Eggigdggi%petOne (200 M) to give a
second crop of the hem hydrate of tﬁe—produtt—(Q.Ol g) as white crystals,
mp. [err]. 15 (Found: C, 68.4; H, 7.2; N 7.9. [err] requires C,

68.8; H 7.3_N-MeNeypreWFt FpPperazine (22.6 g, 0.118 mol) and
2-{1-[4-(2- Met hoxy,pheny_lip er azi nﬁl ;I t hyl }) 3- benzene-, propanoi ¢ acid 20
2- ( PReny| met RHEEPFRGH &k 14 ovefintch 2R cEARz 1 E400 mbbs 55,
3486) (2.00 gert2h¥FBmtad®lynderl defPuretboxiphtwdyrsy pydadaed Zd8Img, 12. 35

"oom t enper abaPEe iR A e ERRE St hobBeutt ) Fne S Bpg 00! ©0 10

triturated wtrh taceted with ca¢etone (3 x 100 ml) to give a first
“crop of product (13.8 g) as white crystals. 'The

10 filtrate was evaporated in vacuo to give an oil which
o slowly crystallised over 1 month. The solid was
~ ' triturated with acetone (200 ml) to give a second crop
of the hemihydrate of the product (9.01 g) as white
- "crystals, m.p. 160-163°.
15 " (Found: C, 68.4; H, 7.2; N, 7.9.
- C20H24N203.0.5H20 requires C, 68.8; H, 7.2; N, 8.0%.)

'EXAMPLE 2

2-{1-[4-(2-Methoxyphenyl)piperazinyl Jmethyl}-3-benzene-

propanoic acid

20 2-(Phenylmethyl)propenoic acid (Mannich and Ganz,
Chem. Ber., 1922, 55, 3486) (2.00 g, 12.35 mmol) and
1-(2-methoxyphenyl)piperazine (2.37 g, 12.35 mmol) in
propanol (25 ml) were heatéd under reflux for 18 hours,
cooled to room temperature,_and evaporated in vacuo.
25 The residue was triturated with acetone and ether to
- give the product (0.80 g) as a colourless pdwder, m.p.
155-158°. ' '
(Found: C, 71.6; H, 7.4; N, 7.6.

; C2~1H26N203 requires C, 71.2; H, 7.3; N, 7.9%.)



give the product (0.80 g) as a colourless powder, mp. [err]. (Found: C,
71.6; H 7.4.;, N, 7.6. [err] requires C, 71.2; H 7.3;, N 7.9%)

H 398/ 402 - 18 - EXAWVPLE 3 2-Phenyl -N-(p henyl net hyl ) propenami de A stirred
solution of atropic acid (10.3 g, 69.5 mml) in dry tetrahydrofurg %47 2sz

m) was treated under 5 ' ni trogen wiig N-nethyl norphol i ne

70.0 mml), cooled to [err], treated dropwi se with iso- butylchlorofornate _
(9 M, 69.4 mmol), treated dropmnse wi th pgaxpramisne (7.6 , 69.6 mol), -~
war rred to room tenperature over 1 hour, friTeredand 10 evapor at edw

in vacuo to give a yellow oil which was dissolved in ether (100 m). . The
sol uti on was washed with 0. 2NPH6hya2m}qnnenyﬂmemhjﬁﬁﬁropénaﬁlau-NaCH (100
m) and brine (100 nl), dried ([err]), and evaporated in vacuo-to give a
yellow l'iquid. Purification by 15 _ chromat ography (silica;

di -i so-propyl et hér stdamed robrbiort ofisatmppéccpgddal(d o3 3) 6% . mpei)]
(fromdi-iso- prODWnfﬁﬂyﬂaetﬂéﬁ%§¥bfu£hn8@180 mith)  Gad tri¥lated ulddF]
requires C, 81.0; H,

EXAVPLE 4 N-Cyc|oméﬁﬂOQ?qﬂﬂﬁﬁ#pmnm%ﬁgx+ﬂer?h9%188nﬁ8uﬁd"%as?ﬂnﬁa@%?%ﬁ
atropic acid (10. édcled/ @8 wmt ), teaeedyapopplise wdth7. 8 m, 70.9 mol),

| so-but yl chlorgforna%'é;ié%{grogermagnnkg imd69 4 mmol), trééﬁed

_dropw1se w1th benzylamine (7 6 ml, 69,6-mmol),_warmed

to room temperature over 1 hour, filtered and

10 a evaporated 1n vacuo to give a yellow oil whlch was s

' dissolved in ether (100 ml). The solution was washed o/

with 0.1N-HC1l (200 ml), brine (100 ml), 0.1N-NaOH (100
ml) and brine (100 ml), dried;(MgSO4), andfegaporated
in vacuo to give a yellow liquid. Purification by

15 chromatog#aphy (silicaj; di—igg—p:opyl ether) gave the
product as white crystals (7.3g), m.p. 84-86° (from
di-iso-propyl ether). o
(Found: C, 80.8; H, 6.3; N, 5.7.

ClGHlsNO'réquires C, 81.0; H,.6.4; N, 5.9%.)

20 | S ~ EXAMPLE 4

N—Cyclohexyl—2—phenylpropenamide

This compound was made from atropic ac1d (10.48 g, 70.8
mmol), N-methylmorphollne (7.8 ml, 70 9 mmpl)
'_lgg—butyl chloroformate_(Q.Z ml, 70,9_mm61), and
25 ' -cyclohexylamine (8.1 ml, 70.7:mm¢l) uéing the procedure
| describgd in Example 3. The crude'pxgduct was purified
by recrystéllisation from éyclohexane to give the
"product (4.69 g), as white cryStais, m.p. 131-133°,
(Found: C, 78.7; H, 8.8; N,_§.95. lS 19NO requlres
30 c, 78.6; H, 8.35; N, 6.1%.)



25 cycl ohexylamne (8.1 m, 70.7 mol) -using the procedure
described in Exanple 3. The crude product was purified by y_39g/402
recrystal lisation fromcycl ohexane tq gigre the product (4. gb , as white
crystals, mp. [err]. (Found: C, 78.7; H 8.8; N ~5.95. [err] requires

30 C, 78.6; H, 8.35;: N, 6Eﬁﬂ(m>LE sH 398/402 - 19 - EXAMPLE 5
Propyl 34{1-t4-(2-nethoxyphenyl) pi peraztnytrry-2- phenylpropanoate A stirred
solution of atropic acid (2.112 g, 14.3 nml) -5 ~and cycl ohexanol (1.51

M~ 14.2 mol) iBregyly[3-BLel &t £2{MOthbkyphehelnpipgis atziiewtldd -&r-opwi se with

N, N - di cyl ohexyl carbodi 1 m de (3; §7ng:1p31§5 848Rd, warned to room
tenperature, filtered and evapo ‘give a yellowoil. 10

A solution of the oil in propanol (20 m) was heated under reflux for 1
day, cool eda @394 %@F&@iéﬂ eof eé(@PQ%il&chha Y2cu9, gand 4t he i due
purified by chronato er-h (1:3) and silica;

ica;, et
di -i §o- pr opnde gh?ﬁ%ﬁ%é ¢hed 1L, plde2 Emﬁﬁ)oFP efhyl QEP?PEﬁ
For mati on of(4t0henlS)aIét | -3 hewas uatesB8Acargpweseheipndr ochl oride (0.95 g),

Elp7 Eer&] %igﬁ}dhexyféarggdzlgﬁde P5’973g, E;;bL fegqires C, 60.7
3-{1-[4-(2- m@q/rﬂuemdwmmmﬁ 2£ phteyedNapHerylapopatgeahani de

in vacuo to give a yellow oil.

10 A solution of the oil in propanol (20 ml) was heated
. under reflux for 1 day, cooled to. room temperature,
evaporated in vacuo, and the residue purified by
chromatography [silica; ether-hexane (1:3) and silica;
di- iso-propyl ether] to give the free base as an oil
15 (1.1 gl.

Formation of the salt in the usual manner gave the
hydrochloride (0.95 g), m.p. 200-204°. |

(Found: €, 60.%; H, 7.25; N ,6.3. C23H30N203.2HC1
requires C, 60.7; H, 7.1; N, 6.15%.)

20 EXAMPLE 6

N 3-{1{4-(2-Methoxyphenyl)piperazinyl l}-2-phenyl-N-phenyl-

propanamide

A solution of the product of Example 1 (1.102 g, 3.2
mmol) in dichloromethane (50 ml) was treated with

25 1,1° —carbonyldllmldazole (0.58 g, 3.6 mmol), stirred
for 1 hour, treated with aniline (0.4 ml, 4.4 mmol),
stirred for 18h, evaporated in vécuo, and the residue
purified'by chrométography (silica; di-iso-propyl ether
--> ether). The foam was dissolved in hot propédn-2-ol

30 (10 ml) and the solution acidified with ethereal
hydrogen chloride. Evaporation in vacuo gave a glass



A sol ution of the product of Exanple 1 (1'102 g, 3.2 mol) in
di chl oronet hane (50 M) was treated with 25 1,1 -carbonyl dii mdazol e

(0.58 g,

3.6 mml), stirred for 1 hour, treated with anlllne§‘16328|ﬁ140244

mmwl ), stirred for 18h, evaporated in vac®, —and the residue purified by

chr omat ogr aphy (sl lica; di-iso-propyl ether --> ether The foam was:
di ssol ved i n MOiGR opEhsbadlisgd upop) FrHbuLAtd Qv h R FBAT aFdtheed with

et her eal

- 20 - which cd/s%‘;d( ed u on %#%atl( vvlth et her as the

di hydrochl ori
(FouncKFou})d63 Qa, e3. 6,8?1, B.88.5N,58.5." [err] reqwres C, 63. 35;

(dec )
H,

fO||OWI ngB {1

wer e prepared nb the 10 procedure of Exanple 6 but using the

i ndi cated am ne react ant. instead of aniline. H 398/402 - 21 - In tn
W) O er . -..-m-oU . .C-0A S -0 0
(G 0) 0 H~~r 0 . 0

10

h d at é:product (0.897 g) mp. [err]

E>ié\'\6"— ESud138, 8heeq C, 63.35; H, 6.
&hr%t%oxyp%en? p?plelrlgglsnyl]}z phenyl propanam dese

 EXAMPLES- 7-21

The following 3—{1-—E4==62-= methoxyphenyl)piperazinyll}2-
phenylpropananﬁdés;' were prepare'd' foll'owing the o
procedure of Example 6 but us:.ng the J.ndlcated amine
reactant instead of aniline. |

hydr Qgﬁfy&%@mdeldqunakabronyuﬁra\ta&wanav@f at Igé apBoductt 398/ 402 u

&
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0 o Z(N Mﬁﬁlmethyl 3-{1-~ [4—Q—meéh8xyphgnylAglﬁgrq41nyl]}—
T
0> LAS tO N 3phenylppopanamgde H :
o N (N (N . ( - N- (N - IN ) C

U ._u . u U T
s~ %D YD A ﬁ&lrreqwﬁoldﬁagn of the proHuct of EEPEPéﬁ 1 '0
* .45 (1.786 g, 5.2 mmel)-dnd N-methylmorpholine (0.6%5 Iml, *,6 1
0 5. 9 mmol) 5% d&cﬂ#%fGRetqéne (2& ml) atlE@0° dds 0 H

ED ED >i'0

V E Q4-1 tqqated.w1th diphenylphogphiny} chlor1dg4(lol ml, 5.8
| Os > mmol) Lnder éﬁ<éimos re oflUnitrogen. Afterll hour,-
‘EQF (E AH25 30% w/v dlmethylamlne 5@ water (1. 2 ml ca. 7.5

10 mmol) was added and the solution warmed to room
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temperature over 3 hours. Evaporation in vacuo and
- - chromatography (silica, ethyl acetate) gave the free
base (0.532 g.)

The so0lid was dissolved in hot methanol (5 ml) and the
15 solution acidified with ethereal hydrogen-chloride and
evaporated in vacuo to give the dihydrochloride
three-quarter hydrate salt of the product (0.581 g) as
colourless crystals, mp. 236-238° (dec.).
(Found: ¢C, 58.1; H, 7.4; N, 9.1.
20 C,,H,,N..O 2HC1.%H20 requires C, 58.2; H, 7.2;

| 2272973Y%2"
s N, 9.3%.)

'EXAMPLE 23

3-{1-[4-(2-Methoxyphenyl)piperazinyl]}-2-phenyl-N-~

(phenylmethyl )propanamide

25 - A solution of the product of Example 3 (1.25 g,
5.3 mmol), 1-(2-methoxyphenyl)piperazine (1.00 g,
8.2 mmol), and acetic acid (3 drops) was heated under
¢ reflux under an atmosphere of nitrogen for 40 hours,
cooled to room temperature, and evaporated in vacuo to
30 give an oil which crystallised from ethyl acetate. A
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stirred solution of the product -of- EE%ﬂMRLH.Zﬂ

.N27 31

00

suspﬁngéon of the - ?5ysta%ﬂ in Pﬁt S%opan 2-0l was I[fABZENS .

acidified W th ethereal:hydrogen chloride. . Thé hob K Z
soﬁ%t;on was coo¥$g td room temgerqix e %n% 6he H
erCLpu#ate flltﬁred and washeq' w1tmo@nppanﬁ21ql ad Cr
eth@r to give %y%;g}onétrfb'94 9y, m.B. 211-214° ULA b
‘Feund C, 64.53y H, 7.1§ gN, anu | NI 0D E-40 LA

N@O(MEHCI)requlres c, 64.8; H, ed6; N,H8.4%.)H
0z sl H- 398/ 402 -23- EXAMPLE 22

Z

3-{I-[4-(2- nethoxyphenyl)plpera2|nyI };_Ziphenylpropananide A

N- met hyl nor pholine (0.65 m., 5.9 mol) in dlchlorohethane (20 ) at [err]
was treated mnth dlphenY ﬁhosghlnyl chlorlde (1.1'm, .
O

10

15

20

25

30

5.8
N-Cyclohexyl-2-phenyl-3-{1-[4-(2-pyrimidinyl)-

plpera21ny1]}propanam;de

A solution of the product of Example 4 (0.90 g, 3.9
mmol) and_g-(2—pyrimidyl)piperazine dihydrochloride
(0.95 g, 4.0 mmol) in 1 N-NaOH (8.0 ml), propanol
(10 ml), and acetic acid (8 drops) was_heatéd-undér
reflux for 48 hours, cooled to room temperature, and

concentrated in vacuo. The aqueous residue was diluted

with water (50 ml) and extracted with dichloromethane
(50 ml). The extracts were washed with-wéter {50 ml),
dried (MgSO4i,_and-evaporatéd in1vacud=to_give an oil.
Purification by column chromatography (alumina; ether)
gave the product free base (0.63 g) as colourless

crystals.

The crystals were dissolved in hot propan—Z—ol'(ZO_ml),
acidified with ethereal hydrogen chloride, and
evaporated in vacuo to give a foam which crystallised
upon trlturatlon w1th ether as the dlhydrochlorlde
three-quarter hydrate salt of the product (0.67g)" m. p
165-175°. -

(Found: C, 62.5; H, 7.6; N, 15.6.

3 3. .
23H31 5O .HC1. H20 requires C, 62.3; H, 7.6;

N, 15.8%.)

(1.786 g, 5.2 mml) and



mol ) under an atnosphere of nitrogen. After 1 hour, 25-30% w v
dinmethylamne in water (1.2 m, ca. 7.5 10 ~mol ) was added and the
solution warned to roon1tenperature over 3 hours; ‘Evaporation in vacuo and
chromat ography (silica, ethyl acetate) %ave t he free base *('03%%@4%?) The
solid was dissolved in hot nethanol '(5 J and the 15 sol ution
acidified wwth ethereal hydrogen chlori.de and evaporated in vacuo to give
the di hydrochloride three-quarter hydrate salt of the product (0.581 g) as
cel ourless crystals, np. [err] (dEXAMPLEO2Hd: C, 58.1; H 7.4; N 9.1. 20
[err] requires C, 58.2; H 7.2; N 9.3%) EXANPLE 23
3-{1-[4-(2- Met hoxyphen |pera2|nyl]} 2- chenyl
(phenylnethy@)ﬂrﬁgﬁﬁA ¥AFP :'-n >Renplanpl e 3
(.25 g, 5.3 mol ), 1-(2-net hoxyppgatsh},amgg@am ne (1 00 g, 5.2 mmol), and
acetic acid (3 drops) was heated Under refTux under an atnosphere of
nitrogen for 40 hours, cooled to roomtenperature, and evaporated in vacuo
to 30 @hﬂsznbmﬁdummiwasciyelatéasad fir shdet-prodactt dtmom the - 24 -

H 398/ 402 | r a| I 1 C|d|f|ed W th
et heré %%%é:e%ﬁo%h %%%‘Dlné ¥ﬁ% §°8Eﬁiplgtgn%v\fg§'@%g§1%d étlvgﬁlr oom tenperature
and the pr@Mhaﬂxnu;ﬁngttﬁbdtnhdmmaghéérwﬁnhlpmspanﬁh&ﬂ and 5 ether to

give the PQNrdchiWk Hde - £+ Phybfhth- cEFenRdprodudid wiis grodudea N 7. 9.
by standard methods as colourless crystals, m.p.
180-190° (dec.) _ ' - '
10 {Found: €, 57.9; H, 7.3; N, 8.3. .
C31H;gN,0;5. 2HC1.3H20 requires C, 58.0; H, 7.2; .
N, 8.7%.)

EXAMPLE 26

2-Methylpropyl 3-{1-[4-(2-methoxyphenyl)piperazinyl]}-

15 . 2-phenylpropanoate

Step 1l: 2-Methylpropyl 2-phenylpropenocate

This compound was isolated as a sidefproduct from the
reaction described in Example 3 as a colourless oil
) (1.03 g) and was used without further purification in
20 Step 2. | |

Step 2: . 2—Methylgxgp91 3-{1-{4-(2-methoxy-

phenyl)piperazinyl ]}-2-phenylpropanoate -

A solution of the product of Step 1 (0.97 g, 4.7 mmol)
and 1l1-(2-methoxyphenyl)piperazine (0.91 g, 4.7 mmol) in

25 propanol (10 ml) was maintained at room temperature for
90 hours and evaporated in vacuo. The residue was
purified by chromatography (silica; di-iso-propyl
ether) to give an oil. The oil was dissolved in



[err] requires C, 64.5; H, 6.6; N, 8.4%) EXAMPLE 24

N- Cycl ohexyl -

2-phenyl -3-{1- [4-( 2-pyrimdinyl)- 10

p|pera2|nyl]}propanan1de A solution of the product of Exanple 4 (0.90 g,

3.9 mmol) and N-(2-pyrimdyl)pi perazine di hydrochl oride (0.98-g9844@2mol )

in 1 NNNaOH (8.0 m), propanol (10 m ), asd-acetic acid (8 drops) wa

'-heated under

15 reflux for 48 hours, cooled to roomtenperature, a

S
nd

concentrated pnopanud- oIhe1@qmﬂ0usnd%ﬁheh&nhuﬁnmhIamzﬁhﬁueﬂ watdr (50 nl)-

o L act et bedh CRYBLBTEN A0 (30 dna Whfagfid i 1oy e hed

wat er (50 n1)

nd "evapor a e In Vv

W th
20

Purification B?ecgpmwﬂ UHSO#E?@@F@G@F(WﬂﬁHNQRbe¥n¢RHSl@%v§h€he pr oduct
free base (0. §§h brééhﬁ@!r@klé' 283 tCIFS edleS prdecH Vel al 53 W emdpssol ved in

hot propan- 2-

evapor abed |n89§ta$2to blve a foam which crystallised upon trituration with

acidified with ethereal hydr ogen chl ori de,

and 25

ether as the dréydaechtor ede6thr ée-7qéart ar, Ig.date salt of the product
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( 2- met hoxyphenyl ) pi perazi nyl ]}- 2- phenyl propanan1de
EXAMPLE 27

Ethyl 3-{1-[4-(2-methoxyphenyl)piperazinyll}-2-
phenylpropanoate ' '

This compound'was isolated as a side;product from the
reaction described in Example 9. The dihydrochloride
salt of the product, mp. 220-222° was produced in the
conventional manner. : -

(Found: C, 59.5; H, 6.9; N, 6.5.
c22H28N203ZHCL_requires'c, 59.9; 'H, 6.85; N, 6.35%).

EXAMPLE 28

2-{1-~ [4 (2- Methoxyphenyl)plpera21ny1]methyl}—
N-methyl 3- phenypropanamlde B

This compodnd was prepared from the acid of Example 2
(2.00 g, 5.65 mmol) 1 1’—carbonyldiimidazble (0.92 g,
5.65 mmol), and methylamine solution, approx 33% wlw i
industrial methylated Splrlt (0.58 g, ca 6.2 mmol)
using the processes outlined in Example 6. The
hydrochloride hydrate salt of the product was isolated

.as crystals (0.73 g), m.p. 186.5-188.5° (from methyl
‘acetate-ether). ' '

30

(Found: c;'sz 8; H, 7.6; N, 10.0.
C22 29 3 2° HQl H20 requires C, 62.6; H,.7.9;
N, 10.0%.) ' :

uires

n



This conpound was isolated as a side-product fromthe 5 reaction
follow ng the procedure of Exanple 6 but substituting t-butylam ne for
aniline. The dihydrochloride trihydrate of  the product “ﬁséﬂﬁﬂ?ﬁﬁﬁﬁbby
standard nethods as colourl ess crystals 7an. [err]{(dec.) 1 ound: C,
57.9; H 7.3; N 8.3. [err] requires C, 58.0; H 7.2; N, 8 7%) EXAVPLE
26 2- Met hyl propyl 3-{I-[4-(2-nmethoxyphenyl)pi perazinyl]}- 15

2- phenyl propanoate Step 1.  2-Met hyl propyl 2-phenyl propenoate This
conpgund was isol ated as a side-proéﬁgﬂggébﬁﬁihe reaction described in
Exanple 3 as a colourless oil (1.03 g) and was used w thout further
purification i 0, .Step .2 ep 2: - Met 9 I -1

phenyl ) pi per az : X ) ~iatateid S5l - geBR-8rrda oY

(0.97 g, 4.7 mmol ) and 1-(2-net Bephiphedprppamssta ne (0.91 g, 4.7 mmol) in
25 propanol (10 m) was maintained at roomtenperature for 90 hours and
evaporated in vacuo. The residue was purified: by chromatography (silica;
di -1 so- pr opy Fhasheoppoyng wasapranarethef zem whe aridopfefxample |4 308/ 402
- 26- propan- 220bo( 0 ©.)6 Angadie 530! AtmohEE! Shhlegolist Roelthgieal hydrogen
chl ori de anddevapqrated in vac%p. émasollqhmas trlturateg\mtrlether to
give the escribed in Example 28 with the exception that excess

ethanol was used in place of methylamine. The

dihydrochloride quarter hydrate salt of the salt

(1.20 g) was isolated as crystals, m.p. 197-201°.
10 (Found: ¢C, 60.2; H, 7.3; N, 6.0. '

Cc,.,H,.N.,O 2HC1.%H20 requires C, 60.1; H, 7.1;

2373072%3"
N, 6.1%.)

EXAMPLES 30-36 |

The following 3-{L{4£Z—methoxyphenyl)piperézinyl]}-2—'

15  Phenylpropanamides . were prepared following the
procedure of Example 6, but using the indicated amine
reactant instead of aniline.



di hydrochl oride salt of the product (I.

173 g) mp. 5 [err]. (Found: C, -
61.6; H7.6; N 5.8 [Jerr]jrequires C, 61.4;, H 7.3; NHS3PE¥A0EXAMPLE
27 Ethyl 3-{1-[4-(2-nmethoxyphenyl-) Rigperazinyl]}-2- 10
phenyl propanoate This conpound was isol ated as a side-product frongthe
reaction descri-bed in Exanple 9. The dihydrochloride salg of the groduct,
np. [err] was produced in the conventional manner. 15 (Found: €, 59.5;
H 6.9; N 6.5 [elrRreqifires®T 559, & 6.85 N3 6.35%. EXAWPLE 28 ..
2-{1-[4-(2-Met hoxyp 1en;y| )p|-per azynyl -rret hyd} - Nmret hyl - 3-[phenypr opanani dess
20 Thi s corrrmwnd pr aredvfromithe aci d of Exempl g 2 (2.00-g, 5.65
mol ) 1, 1' - car byl fi B dafdl e (©.92 3, 5.85 mal), Bnd et hyl ani g
sol ution, approx 33Ppow-w.in industrial rrethylated spirit {(0.58 g, .%a 6.2
ol ) using the profpessgs outlined in Exanple 6. The 25 hydr och@ori de:
hydrate salt of the{productvwas @ sol abexd asc@ry«stcal sN(@. 13 9g), m pg [err]
(from net hyl acetazla &i der Jo o Fanied: oo 62co8o Ho of. 6= rlN, ]10.0. [er®]
requires C, 62.6; - H, 7 9; 30‘ N, 10‘0%) . H-“398/4'02 - 2% BXANPLE 29
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Et hyl 2-{l-[4-(2-met hoxyphenyl) pi perazi nyl ].met hyl }- 3-phenyl propanoate This
conpound was prepared fromthe acid of Exanple 2 5 (2.00 g, 5.65 mmol)
by a nethod anal ogous to that .described in Exanple 28 w th Hf9@xeeption

t hat excess ethanol was used in place- 089 net hyl anmine. The di hydrochl ori de
quarter hydrate salt of the salt (1.20 g) was isolated as crystals, mp.
[err]. 10 - (Found: C, 60.2; H 7.3; N _6.0. [err] requires C 60..1,

H: 7.1 N, 6.1%) EXAMPLES 30-36 THXAMBLE, 3% _

3-¥1-[ 4- (2- met hoxyphenyl ) pi perazinyl]}-2- 15  phenyl propanani des were

prepared follo _Lhe,procegure, anpl.e 6,. but_using t i ndi cat ed
ami ne reactantm%§9 & Engg iql(é %Lé?ﬁggéﬁgmﬁhpéégerigggyy?] ng H

0 O~~~~~ pheinethyl]cYclbhexanécarboxylﬁc acid amide I'n

Ir | co CAN PN- -m HC

0> Hn Hn N, ON coH % c co a Cb HA co co a%c%
C- C C- 0 Acsogutgoncof (§)-20lb-[4042-v 01~~~~~k r N

NN N - metNoxypheny¥)pigerazifyl J}-1-phenylethylamine (1703 £ 0

NI ! '

$. e C Jo a: mg?léhgh didﬁloromgthané (50 ml)«was treated with

* cyelohexanecarboxylic Cacid &Mloride (0.5 miNCH¥: 9 himol Y00
after 45Aﬁinutes washed'witﬁré\l E;NaOHréloorEi),'di%ed
(MgSO4),'evaporated in vacuo, and the residual oil
purified by column chromatography [silica;

HH4  (Vnf

10

&Jﬂ di-isopropyl ether --> ether] to give the product free
' base (0.83 g) as white crystals.

The crystals were dissolved in hot propan-2-ol,
acidified with ethereal hydrogen chloride, evaporated
15 in vacuo, and the resulting pink crystals dried
in vacuo at 70° for 24 hours to give the title compound
as the hydrochloride hydrate, m.p. 141-143°, |
(Found: C, 65.7; H, 8.0; N, 9.2.
 CpgH3gN30,.HC1.H,O requires C, 65.6; H, 8.05;
20 N, 8.8%.) '

EXAMPLE 38

0—[2-[1—(4—(2—Methoxyphenyl)piperazinyl)]—l-
_phenylethyl]fN—cyclohexylcarbamate

Tributyltin methoxide (0.05 ml) was added to a solution
25 of 2—[1-(4—(2—méthoxypheny1)piperazinyl)]—1— '
_phenylethanol (1.00 g, 3.2 mmol) and -
cyclohexylisocyanate (0.44 g, 3.5 mmol) in dry toluene
(10.0 ml). The reaction mixture was stirred at room

temperature overnight and the suspension was treated
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N N N DA | | d
N eCn |1witﬁﬂﬂhchloromeﬁﬁane to aff@ord a solutiilon which was
- 01 % g)r%E%a
0>> chromatographﬁd on silica ge ient elutlng w1th
~~~~~~~ f ‘exane|ethyl acetate (2:1] to (312) to afford a white
HL) N >1 §ol1d The solid whé dlsEolvcf in- ethyl acetate and
H o*'the solution acidifed w1phwgv@ereal hydrqgen chlorlde
>1 01&o afford the tiffe cohb&undUas the dﬂﬁyﬁrdbhloﬁhde 0o
M Themthyala® F3e, ' Wb, 98418630, o,
4i >E 4Found . C, 60.4; H, 7IGC N, 8 ®. us4 - ofi
41 01 a N ' '
6 7.4;
l~ep aC25H35ﬁ303 2HC1. OH2% requéres‘y 8 0. 1>14,..: _ac
01 C N, 8.1%yC ~ LG & >0 L H-ld e
i V. H $ C ' rol H E - A . AJ >1 e
FE 1 ' - 014 _FE_ >1 FE1- O01- EU . ma : -\t
W >9 01 H lﬁgAMPLE 3% to H - | 4] -~
04. ] L III. . .
EHI*NI 01 en&én 8- [2- Lge[4 (2- Meék%xyphqg}&)plperazkgg 1]= 8é|[2g? en
EXAMPLE 37 : phenylethyl]-N—phenylcarbamate :
The above.compound was prepared foilowing the procedure-
of Example 38 but substltutlng phenyllsocyanate for
cyclohexyllsocyanate 'The product was obtained as the
dihydrochloride, m.p. 189.4-191.7°.
EXAMPLE 40
2—{1-[4—(2-Methoxtheny1)piperazinyl]}—1- :;

phenylethyl gyclohexanecarboxylate

2-{l—(4-(2-Methoxyphenyl)piperézihyl)];léphenyl ethanol

dihydrochloride (1.50 g, 3.9 mmol) was treated w1th
cyclohexanecarbonyl chloride prepared from the _
corresponding acid (1.0 g, 7.8 mmol) by reactlon with
'thlonyl chlorlde 1n chloroform and :

dllsopropylethylamlne (2.26 g, 17 5 mmol) in chloroform

(15 ml). The crude product was chromatographed and the

0il obtained was dissolved in acetonitrile and

acidified with ethereal hydrogen chloride to afford the

title compound as the dihydrochloride, m.p.
213.2-217.4°.
(Found: C, 63.0; H, 7.3; N, 5.6.

i 3.0; H, 7.3; N, 5.7%.)
C26H34N203.2HC1 requires C, 6 : ’ H ’



(S)-N-[2-[1-[4-(2- thhoxyphenyl)plpera2|nyI]-I-

phenyl et hyl ] cycl ohexanecar boxylic acid am de A sol ution. of §S¥9§1592[4 (2-
5 nethoxyphenyl)plpera24nyI]}-I-pheﬁ}IethyIanlne (1.03 g, 3.3 mol) in
di chl oronet hane (50 m) was treated with cycl ohexanecarboxylic acid
chloride (0.5 mM, 3.7 mol), after 40 m nutes washed:with 0.1 N-NaOH (100
m), dried [err}, evaporated i n vacERAMaLE #“he residual oil 10 purified
by col um chromat ography [silica; di-i1sopropyl ether --> ether] to give the
ph@duct free base (0.83 g) as white crystals. The crystals were di ssol ved
in hot propan-2-68)- &c[érﬁﬁedAMMﬂthQXKﬁkgnylﬁ@#mgﬁﬁzEh+b+Yﬂé levaporat ed
15 I n vacuo, and the res | [ y/.S In vacuo at [err] for
24 hours to give the title %§#B§ Hv&f:y glde hydrate; mp
[err]. (Found: C, 65.7; H 8.0; N, 9.2. [err] requires C, 65.6; H 8.05; 20

N,h 8. ?O/(; %} lE]m&E’hﬁl 3Bﬁ6cb|3.nb|te( 40(, Zflvatlh,owﬁwamydj ?L@@g aad%a %%olm )
enyl e c ar i n_net ho was
gddeé to é s%$it¥ L? Eéy S %? :L li@% §6ﬁﬁﬁﬂ§? g berazinyl )]-1-
phenylethanqphenymétgylaminennh)dawdh@mﬁahuﬁ@dfmmmwahhmemlm 44 @° 3.5

I d d at
L) L S vuhabete Afobplieks Hie fSaRion. Tatle Sorseyshigage ol oom

tenperature overnig S treat 02 - 30 -
warmed to room temperature and after 18 hours

evaporated in vacuo. The residue was chromatographed
'(silica; ether), dissolved in methanol, acidified with
ethereal hydrogen chloride, and evaporated in vacuo to
give a foam. nystallisation from ethyl acetate
_ propan-2-0l1 gave the preduct as the hydrochloride
- (0.572 g), m.p. 165-170° (dec.).

(Found: C, 63.8; H, 7.0; N, 11.1.

26 30N402 .13HC1 requires C 63.8; H, 6.5;
N, 11.4%.)

EXAMPLE 42

Ethyl (Si—N—[Z—Dr[4—(2—methoxyphenyl)piperazin— T
yl]]-l-phenylethyl Jcarbamate

(8)-2-[1-[4-(2-methoxyphenyl)piperazinyl]]-1-
phenylethylamine (0.94 g, 3.0 mmol) in dichloromethane
(20 ml) was treated with ethyl chloroformate (0.4 ml,
4.2 mmol), and after 4 days evaporated in vacuo. The
residue was chromatographed, dissolved in ethanol,
acidified with constant boiling hydrobromic acid, and
evaporated in vacuo to give an oil. Crystallisation
from ethyl acetate-propan-2-ol gave the product as the
dihydrobromide (0.08 g), m.p. 170-180° (dec.).
(Found: C, 48.6; H, 6.0; N, 7.4,

C22H29N303 2HBr requires C, 48.5; H, 5.7; N, 7.7%.)



with dichloronethane to afford a solution which was chromat ographed on
silica gel, gradient eluting with hexane ethyl acetate (2:1 tg q?
afford a white solid. The solid was dissghved in ethyl acetate gnd4t e
solution acidifed with ethereal hydrogen c loride to afford the title
compound as the dihydrochloride. sem hydrate (1.3 g), mp [err]. (Found:

C 60.4;, H 7.2, N 8.0. [err] requ res. C,_ 60Q.1; , 7.4, N -8.1%)

EXAMPLE 39 0-[2-[1-[4-(2- N@thoxypheny&iﬁﬂﬁéﬁaﬁrnyl]]-|- - N
phenyl et hyl ] - N- phenyl car bamat e The above corrpound was prepared foI | owi ng _'*J
t he procedureé of I : ! |ISOC anate for '
cyclohexyllsocyangéggg—- Yol ry %' jT%'Ide

Mmp. [err]. EXAVPLE 40 2-{1-[4- (2- pkempkppbgmvkmpeper;;uyfFi DR
phenyl et hyl cycl ohexanecar boxyl ate

2-[1-(4-(2- N@thoxyphenzl)plpera2|nyI)] --phenyl et hanol di hydrochl oride
(1.50 g, 3.9 nhol)-Gasbenyddddmiidarodyc|(dhddarcak dohyrmeh? ovade agdedar ed
fLFn1tge corrﬁf@oaggegreeadgﬁkp@ngdoﬁ %quﬂoliDMfezmm¢€Mb heh nqnyl
chloride in chloroforma ii-s e aim ne
chIoroforn1(15Ph??raz*ﬂgqjﬂuae B%Sﬁﬂ qﬁi??ﬂﬁcﬁﬁ&% ggﬁﬁ%dgangonﬂg oi

" obt ai ned was dhmssd)ved dnyatetmahydmbiumahzﬂﬁ&hmlbd Wrhé eikeaeel wagdr ogen
chloride to af i i [err].
(Found: C, 63. %ﬁﬁ:&g §E klbgg\ g@ﬂ.?,e” %%eqtrﬁrgsfé%‘géh%ﬁéﬂqgshghgh 5.7%)

(40 ml1, 32 g, 990 mmol) was added. The solution was

‘stirred at room temperature for 18 hours, and was'
concentrated in vacuo to’ glve ‘a pale yellow oil. The \J
product was chromatographed on 5111ca with eluant ether
to give the title compound as the free base (2. 37 gl.

- A portion of the product (0. 65 g) was dissolved in
ethyl acetate (30 ml) and the solutlon was ac1d1f1ed
with ethereal hydrogen chlorlde (5 ml). The mixture
was concentrated in vacuo, the product was dissolved in
methanol, and the solution was concentrated in vacuo.
The product was triturated with acetonitrile to give
the title compound as the dlhydrochlorlde (691 mg), R
m.p. 211- 212°. : ' '
(Found: C, 58.8; H, 6.9; N, 6.3.
c,,H, N,0,.2HC1l requires C, 59.0; H, 6.6; N, 6.5%.)

21726 °273°

EXAMPLE 44

N-(1-Ethylpropyl)-3-[1-[4-(2-methoxyphenyl)-
piperazinyl)]-2-phenylpropionamide

1 1'-Carbonyldiimidazole (649'mg, 4.0 mmol) was added
to a stirred suspension of 3-[1- {4 (2- . :
methoxyphenyl]p;pera21nyl]]—Zephenylpropionic acid

, (1.36 g, 4.0 mmol) in dry tetrahydrofuran (20 ml): - The



H 398/ 402 - 31 - EXAMPLE 41 (S)-1-(2-[4-(2-Methoxyphenyl)pi perazin-|-yl]-I-
phenyl et.hyl ] - 3- phenyl urea Phenyl isocyanate (0.45 m, 4.2 mml) was added
to (S)-2-[1-[4-(2- nethoxyphenyl)plpera2|nyI]]-I-~phenylethylan1ne in dry
tetrahydrofuran (10 m) at [err] under an atnosphére of nitHed2f/40Re

sol ution was warned to roomtenperature3dnd after 18 hours evaporated in
vacuo. The residue was chromatographed (silica; ether), dissolved in

met hanol , adniktuse WashstinzedalathyeosgdenpaRtuge kvRwr at @adin
ygcuo to gi vp_@tﬁgggko@yghgh@ gt |609llfr@m4gt hy| @qetnﬁﬁ&l PrepPanadaely gave

t he product as the drochl oride (O. 572 ‘g qg dec gFound C,
63.8;, H 7. @FOPWSEi 1ThpepiKtpggy Wass S lre':? atHr ‘i{ HYF$ EXAMPLE
4|2 E][ hyIh (Sl)fd>\£[|2]8[ho{6ﬂs( ZaH(EtSfbﬁéy[Q?ﬁ&Eh):ﬁ"Wdﬁﬁlmvacuo to_ give a I]]. .

y - phenyl gt car banat e . -2-11-14-(2-netho henyl ) pi perazi ny -
phenyl et hyl & % (884 g° f’o nﬁ'gﬁ)'PFhé&r(: |w&so,%¥%éqéy33z€a@? S\ABE treated
with ethyl cdibiocfowiraheelQadtneth#l2apetlate aod gEHfvteerthe daiytslevaporat ed in
vacuo. The Qﬁ§bggﬁn&a§ﬁ gﬁgngkggrggggd odbgﬁgbvedf v @gLdified

wi th constan robromc acrd orate |n vacuo to give an
oi | . Crystaldi%%@lﬁﬂ fmnet;hmzl aa@éaateeiﬁﬁogdﬂ-,zamd Fhee snpienuct as the

was acidified to,glve_the dihydrochloride half hydrate
10 (0.90 g), m.p. 204-208°.

(Found: ¢, 61.3; H, 7.8; N, 8.5.

(. C25H35N302.2Hc;f0;5H20 requires C, 61.l; H, 7.8;
N, 8.55%.)
. _ . EXAMPLE. 45
15 © 4-[3-}- L4 (2—methoxyphenyl)plpera21ny1]] 2-_

phenylproplonyl]morphollne

_The above compound was prepared following the procedure
of Example 44 substituting morpholine for : .
l-ethylpropylamine. The product was isolated as the

20 dihydrochloride, m.p. 213-217°,.

Nt : . Example 46

l-{3—{1—t4-(2—Méthbephenyl1piperazinyl]}-2—
phenvlpropionyllazetidine

l1,1-carbonyldiimidazole ().8lg, 5 mmol) was added to a
25 stirred suspension of _
3—{1—[4-(2-methoxyphenyl)piperazinyl]}QZ—phenylpropioni
¢ acid (1.70g, 5mmol) in dry tetrahydrofuran (25ml).
The suspension was stirred at room temperature for 1lh,
4 . and azetidine (1l.l12g, 20mmol) was added in one portion.



di hydrobrom de (0.08 g), mp. [err] (dec.). (Found: C, 48.6; H 6.0; N,
7.4. Jerr]. 2HBr requires C, 48.5; H 5.7, N 7.7%) H 398/ 402 - 32-

" EXAMPLE 43 Met hyl 3-[1-[4-(2-met hoxyphenyl )piperazinyl]]-2-

phenyl propi.onate 1,1'-Carbonyl diim dazole (1.62 g, 10.0 mml) massagdded to
a stirred suspension of 3-[1-[4-(2-nethoxyphenyl) -

pi perazi nyl ]]-2-phenyl propionic acid (3.40 g, 10.0 nmol) in dry

tetrahydrofummﬂﬂﬁﬁkrm;h tﬁbesaﬂntube was shncentnntedxrntgggeoatoré for 1 -

hour and net ha 2 9 INEe S n was
Stirred at r002$%é£ %%h%é §8gﬁgnph}l %daqgﬁggﬁéentra %ﬁ vacuo to
give a pale yequi)Wb‘F% eﬂ'hlélpﬁéé*&éﬁ:e\has'réll% dreodragthetrordssspkyedi £h
eluant ether tonigndDe thél §oEQERBHNGaBS alIRifFiRA haiten (xdrdal A

portion of the product (0 fafg% was _di ssol ved .in ethyl acetate_ (30-m') and .

t he Sol ution GO i Sy € cPREr EXPPRY@LSgen IhiVRG R (3% FheThe
m xture was conssEIid a&ﬁﬂtmﬁauaaumthhacpteddatrl\nm 0] my%e npr@ddasol ,

_ dth I d h
cetonitrile 1% e g {#ohis FhdandoaE e o PR rl%f”fﬁéfi“ﬁg>“t |

m p. [err] ( Fourftl®- 134 %8( Bound; 6.,950 s 8,37. [Oerri\], r%q?u;res C, '59.0; H,
6.6, N 6.5%)c EAMEo 442ﬁbilo LY 9@)31.1)11:%3[ % [%d 23”%& hOéYé)heﬁ}" )-
10 9.2%).

ExampLe_47

0-{2-[1-~ [4 (Z-Methoxyphenyl)plperaZLnyl]] 1-
Qpenylethyl} N-(3- chlorophenyl)carbamate |

Tributyltin methoxide'(o.loml) was added to a stirred
15 : solution of B
2-{1- [4 (Z—methoxyphenyl)plpera21nyl]} l—phenylethanol
(1. GOg, 5.1lmmol) and 3—chlorophenyllsocyanate (0.87g,
5.7mmol) in dlchloromethane (15ml). The mixture was
st;rred for 70h, filtered, -and the filtrate evaporated
20 in vacuo. The residue was purified by chromatography
[silicé;.hexane-ethyl acetate (1:1->1:2] to afford an
0il which solidified on standing. The off white solid
was dissblved in acetonitri1e"(10ml) and acidified with
ethereal hydrogen"chloride”to'affqrd the_product as the
25 " one and eight-tenth hydrochloride salt (1.57g), m.p.
-159.2f163,0, (Found C, 58 6; H 5. 9 N, a
7.9;C
7.9%

26H28N353C1 l 8HC1 requlres c, 58_5 H, 5.6;'N,

LY



pi perazinyl]]-2-phenyl propi onam de 1, 1'-Carbonyl dii m dazole (649 ng, 4.0
nmol ) was added to a stirred suspension .of 3-[1-[4-(2-

met hoxyphenyl ] pi perazi nyl]]-2-phenyl propionic acid. (1 36 g, 4.0 mol) in
dry tetrahydrofuran (20 mi). .The H- 398/ 402 - 33 --mi xturegvggg§highr ed
at roomtenperature for 1 hour, and 1- elhyﬁp10pylan1ne (0.6 m, 0.45 g,
nmol ) was added dropw se. The m xture was stirred at roon1tenperature for
18 hours, and was concentrated in vacuo to give a 5. - Wwhite sem
soldzd. The product was chromatographed on. si jca wi th .eluant ethyl acetate
to give the title conpound as the frgﬁﬁﬂﬂ%ﬁ—éé—go g). The product was

di ssolved in ethyl acetate (44 m), and the solution was acidified to give
t he di hydrochl pLEdgyhalt (hygnatia _ hh:p-GFound: C,
61.3; H 7. 8"NTTT%%‘TETTT‘TEHU I W o sy o . MPLE 45
15 -[3-[ 1-[ 4- (2- EReR¥leShyd )| carhanatay|]] - 2-
phenylproplonyl]nnrphollne The above conpound was prepared follow ng the
procedure of EX l e 44 supstituti rphal i_ ne f

| - et hyl propy!-&th e LotRRt ﬁagg ggﬁ gd angﬁQ Jps added to a
dlhydrochlOH(kblunibn[ﬁfrl.{Ekanpke-éﬁthoxyphenyl)plpera21nyl]} 1-

1-{3-{1-T14- (YRt melelyl ) P1P8182! BY bhb13- SV AR O g@zet i di ne
(0.56g, 5.5mmol) in dichloromethane (15ml). The

mixture was stirred for 70h, evaporated in vacuo, and

_ the residue purified by chromatography [silica;

Ao 10 hexane-ethyl acetate (1:1)] to afford an oil. The oil
was dissolved ina acetonitrile (10ml) and acidified
with ethereal hydrogen chloride to afford the
dihydrochloride salt of the product (0.41g), m.p.:
213-215° (dec.) Found C, 57.6; H, 6.7; N. 6.1;

15 _ 22H28N204.2HC1 requires C, 57.8; H, 6.6; N, 6.1%)

Example 49 .

2—{1—[4—(2-Méthoxypheny1)piperazinyl]}—l—'
phenylethyl benzo-2,4-dioxin-2-ylcarboxylate

St . Benzo-2,4-dioxin-2-ylcarboxylic acid (2.10g, 11l.7mmol)

20 in thionyl chloride (10.0ml) was heated under reflux
for lh and the excess thionyl chloride removed under
reduced pressure. The crude acid chloride was
dissolved in dichloromethane (10.0ml) and a solution of
2-{1-[4-(2-methoxyphenyl)piperazinyl]}-l-phenylethanol

25 dihydrochloride (1.50g, 3.9mmol) in dichloro-methane
(5.0ml) added, followed by triethylamine (1.22g,
12.1mmol). The mixture was stirred for 18h, filtered
and the filtrate evaporated in vacuo. The oil was
purified by chromatography [silica; hexane-ethyl



1, 1-carbonyl diim dazole ().81g, 5 nMmvl) was added to a 25 stirred
suspensi on of 3-{1-[4-(2-nethoxyphenyl)pi perazinyl]}-2- phenylprop|0n| C
acid (1.70g, 5nmmmol) in dry tetrahydrofuran (25m ). The suspension was
"stirred at roomtenperature for |Ih, and azetidine (1.12g, 20ﬁngb added
in one portion. H 398/ 402 - 34 - Aftegg2lh the solution was concentrated
In vacuo to give a solid whiech was purified by chromatography (silica;

et hyl acetateaceEheefreelbase3Wasd$ggaj¢éaii? a@%b@ﬁp%rlige(§g#ggloinas .
acidified with_ethe 5 e oride and, evapo ~
vacuo, and th&"SoffFa%t Fﬁ?ﬁrgf§&'ﬁ4ﬁ$5§§; 4]??%Pt?9g$b%e Reproduct as
“the di hydrocmmddetqaaraeldlhydlr@tchl@ﬁ-ﬁfeg)sam K1[®T4], (d?oplnd C, 60.4; H,
L0 N 93 3e5L3osCurEbARaCe 08135, Hu S-Qio N1 1 o) nd %D, AP © 47
‘O-{2-[1-[4-(2-Met hoxyph ey 'Di pér azi nyl 28" 30"

phen¥l et hyl | }XfEeBred| 6s ofheAyl Foabbira 'ﬁlwﬁhyltln nethOX|de (0 10m )
was added to a stirred 15 so:utlon OL .I . | (L.60g. 5.1 .
2-{1-[4- (2- net hoxyphenyl ) pi per azi ny -1 yl et ano g, nmo

ané 3[chf0rophenyllsocyanate (0.87g, 4$mgL£ gElln di chl 1 or omet hane (15m ).
The m xture was stirred for 70h, filtered , and the f||trate evapor ated 20
in vacuo. The regihdge '—stlplt"é f(‘ﬁ _ ;» Rexane- et hyl

~acetate (1:1->1:% 0 v 6 S 21 ; The off
white solid - ggenylethyﬂ 8- azasp1ro[4 5]decan-7 9- dlone
A solution off(S)—2-{1—E4-(2—methoxyphenyl)
10 piperazinyll}-l-phenethylamine (1.0g, 3,2mmol) and - N

3,3-tetramethyleneglutaric anhydride (0.543g, 3,2mmol)
in pyridine (10ml) was heated under reflux under an
atmosphere of nitrogen for 21h, cooled to room
temperature, and evaporated in-vacuo'to give a brown
15 oil. a solution of the oil in acetié'anhydride (15ml)

was heated under reflux for 2lh; cooled to room
temperature, and evaporated in vacuo. The residue in
water was basified with saturated agueous ammonia and
extracted with-ethyl acetate (2 x 50ml). The extracts e

. 20 were Washed'with water (100ml), dried (MgSO4) and
evaporated in vacuo. ' The re51due was purified by .
chromatography [5111ca, hexane -ethyl acetate (3:2)] to
give the product free base a yellow oil (0.82q).

" The oil was dissolved in methanol (:5ml) and the
25 solution acidifed with ethereal hydrogen chloride, .
- evaporated in vacuo,-and-thé-crystals triturated with
ether to give ‘the dihydrochloride salt of the product
(0.63g) m.p. 203-206° (Found: C, 62.9; H, 7.0; N,
7.9;.C28H35 303 2HC1 requires C, 62.5; H, 7.1; N,
30 8.0%). -



was dissolved in acetonitrile (10mM) and acidified with ethereal hydrogen
chloride to afford the product as the 25 . - one and eight-tenth
hydrochl oride salt (1.57g), mp. [err](Found: C 58.6; H 5.9, N 7.9/[err]
requires C, 58.5;" H 5.6; N. 7.9% H 398/ 402 - 35 - ExanplB-388/402

| - Et hyl - 3-{2-[ - [ 4- ( 2- net hoxyphenyl ) pi per3dzi-nyl ]| - 1" “phenyl et hyl } carbonat e
Et hyl chloroformate (0.60g, 5.5 mmol) was added to a 5 sol ution of
2-{1 ;[ 4- (2-met hoxyphenyl ) pi perazi nyl Examplsheryl et hanol (1.57g, 5.0mol)
and-£ri et hyl ani ne (0.56g, 5.5mml) in dichloronetharte {15m ). The m xture
was stirred for 70h, evaporated in vacuo, and the residue purified_by

chr omat ogr aphy | L3rén 1997~ Hexahaé%mmlnﬁanh A A-methaxyphenyiford an
oil. The oil wasigésasknod)mbangagtoni @nlyelﬁlxaﬁénésrmamdaéepﬂnwth

et hereal hydrogen chTorrde to aiior € ydrochlorfrde salt o

product (0.41g), mp. [err] (dec.) Found C, 57.6; H 6.7; N 6.1, 15

[err] require§h¢s Sonpound Gies pPreardéd frxemptbBed8cid of Example 2

2-{ 1 4- (2- et hgy yp%e%ni)nwlpﬁrfa é;}bc%nyfgf{%kﬁgthFC

benzo 2, 4- di oxi n- I'car boxyl’at'e Behzo box?ilc acid

(2.10g, 11. 7m$a|7)nm90>, and mfs:tamxﬁm Yt azepine( (0. 6)39)- RaSmmedtled under

reflux for | huyan gt%eemé hbyiné&d! Pi | BRakS 1BV 6danAdehe RaukeR
e

ressure. The cr acid chl o
P pro uct was purlfledvg§ chromatography [silica; ethyl

acetate-hexane (1:1)]. The sesquihydrochloride salt of
10 the product was isolated as crystals (0.96g), m.p.
4 195-195.5° (from ethyl acetate).
(Found: C, -65.9; H, 8.0; N, 8.5.
027H37N302.1%Hc1 requires C, 66.1; H, 7.9; N,8.6%)

Example 52

15 N-Cycloheptyl-2-{1-[4-(2-methoxyphenyl)
piperazinyl Imethyl}-3-phenylpropanamide

This compound was prepared from the dihydrochloride
salt of the acid of Example 2 (2.2g, 4.5mmol),
1,1°-carbonyldiimidazole (0.8g, 4.9mmol), and

20 cycloheptylamine (0.56g, 4.9mml) in the presence of

N triethylamine (1.18g, 11.7mmol) using .the method.

outlined in Ekample 51. The dihydrochloride salt of
the product was isolated as off white crystals (0.91qg),
m.p. 178.5 - 181.5° '

25 (Found: C, 64.1; H, 7.9; N, 8. 0

C,gH39N30,.2HCL requires:C, 64.4; H, 7.9; N, 8.0%).



di ssol ved in di chl or omet hane (10.0mM ) and a solution of 2- fI-

4- ( 2- met hoxyphenyl ) pi per azi nyl ]} - 1- phenyl et hanol 25 dlhydrochlorlde
(1.50g, 3.9mml) in dichloro-nethane (5.0m) added, followed by
triethylamne (1.22g, 12.1nmmol). The m xture was stirred foH- 388/4’O|2Itered
and the filtrate evaporated in vacuo.-TB8 @il was purlfled by -

chromat ography [silica; hexane-ethyl : FL398/402 - 36 - acetate (2:1->2;

3], dissolved in acetonitrile (10m Examgl @ fied with ethereal hydrogen
to give the product as a di hydrochl orlde salt (1 37g) mp [err] (Found @
61.5; H, 6.0; err]. 5 59N51O
Exanpl e 50 (Eﬁl)\l 1 {} &4I“z{]2("94 = e ' va i /o
phenylethy]}dBmathymbnmhﬁ—ELdﬂcan 7, 9- dlone A solutlon of .
(S)-2-{1-[4-(2-nethoxyphenyl) 10 plpera2|nyI]}-I-phenethyIanlne.
(1.0g, 3,2mml) and 3, 3-tetranethyl eneglutaric_anhydride (0.543g, 3, 2rrrm|)
in pyridine AIGmkyuwasOﬁeé&édﬂmﬁnhcxxﬁhQWYMhnepeaﬂzanﬁosphere of nitrogen
for. 21h, co e r r aporated in vacuo to.give a

br oswn 15 %96r6[3h5.8£’1‘d% rﬂﬁo;la'std{)lfebt P%Zd}%l‘ﬁ/l n aceti ¢ anhydride d5m) was -
heat ed under3y3ffimethylain 2-eparaPutans o 9enper dRadd, " and evaporated in,

“vacuo. The r@ﬁiéﬂﬁylam%bertz Jasid ldﬁéﬁ’éﬁﬂ:ﬁﬂléraledméqqe%% ammoni a and
extracted wi h The extgacts ‘wer e washed

1 | t at
et or " hBafes g FRE IS, o ShL) i Fetttio0LEaE. theme 1 oo due v,

purified by diluted with water (500ml) and extracted with ether

10 (200m1). Thé“extract was.Washedeiﬁh,water (2 x
200ml), dried (sodium sulphate); and evaporated in | 5
vacuo. The residue was dissolved in ethanol (100ml) '
and ether (50ml) and the solution acidified with

- ethanolic hydrdgen chloride to'precipitate the
1s dlhydrochlorlde salt of the product (26.1g), m.p.
' 243-245°

(b)-2—{l—[l—(4;(2eMethoﬁyphehylﬁpipérazinyn
—3,3—dimethyl}buty1-4-fluorobenzdate

The dihydrochloride salt of the product of Example

20 53(a) (1.0q, 2.7mmol),,£riethy1amine_(0.49; 3.8mmol),
-and 4-fluorobenzoyl chloride_(o.eg,'3,8mmol) in -
dichloromethane (15ml) was stirred aﬁ foom_temperature ' :&?
for 18h and the reaction mixtgré éoncehtrated_in vacuo.
The residue was purified by chromotagraphy [silica;

25 ethy1 acetate-hexane (1l:1)] to afford an oil.whiqh was
dissolved in ethyl acetate and acidified with ethereal
hydrogen chloride to afford the dihydrochloride salt

~of the product, m.p. 232.5 - 234° - |
(Found: C, 58.9; H, 6.9; N, 5.6.

30 C,,H,,FN,0, requires C 59:1; H, 6,8; N, 5.8%)



chromat ography [silica; hexane-ethyl acetate (3:2)] to give the product

free base a yellow oil (0.82g). The oil was dissolved in nethanol (5m) and

t he 25 solution acidifed with ethereal hydrogen chloride, evaporated

in vacuo, and the crystals triturated with ether to give the_398/402

di hydrochl oride salt of the product (0.639) .mp. [err] (Found: C 62.9; H,

7.0; N, 7.9;.[err] requires C, 62.5; H 7.1; N, 30 8.09%.

H 398/ 402 . -37- Exanpl e 51 2,3,4,5,6, Example 54 B

7- Hexahydro-1-{2-[1-(4-(2- nethoxyphenyT) plpera2|nyl)nethyl] 3- phenyl p

ropanoyl } -1 H-azepi ne This conpound was prepared fromthe acid of Exanple 2
(20g, 5. 65mmN)gyhlbpnnpyiHQHfﬁ+h4dé%ﬂmeth6x92hen5l7nnnl) and

hexahydr o- | H azepi ne M Ngl_ ed |n Exanpl e

6 and the crude produ Q§§¥sz%_ HQ } Y H@nﬁ?ﬁ? Qa tini b8 ; et hyl

acet at e-hexane (1:1)]. The sesqui hydrochl oride salt of 10 t he product

was isolated anigr wx@o%r{cﬂ v%@g)préﬁé%edgﬁréﬂ&ﬁe(ééﬂm ethzkaaggbatze)

F d: C 65. 8.6% Ex

gzolfg 359 %—&Vﬂ%ﬁeptsly'l u%*?‘in)(c’zdhb%%%ﬁhsn ty Dy 0% Bample
pipera2|nyI]nﬂthybﬂ)SfQEBWquuynupymahnﬂalGOcOﬁgpuhd?mmelprap&ngdthmon1the
i hydr och! 011 A8 3B s 1Rl AadRATLE. 2 e HyafolfiTBLhae® 1

-carbonyldiim 4, nno
gquarter hydrate salt of the product was isolated as a

powder (2.12g9,), m.p. 169 - 170.5°

10 (Found: C, 66.3;H 7.6; N, 9.4.
S ' C24H31N302;HC1.%H20 requires C, 66.3; H, 7.5; N, 9.7%).
Example 55

(a) a-{{1-(4- Phenylplpera21ny1)]methyl}benzeneacetlc

ac1d

15 l1-Phenylpiperazine and atropic acid in ethanol is.
heated under reflux for 18h, cooled to room .
temperature, and evaporated in vacuo. The solld is -

triturated with acetone to give the title product.

(b) N-Cyclopropyl-2-phenyl-3-[1-(4-phenylpiperazinyl)]

S 20 '~ propanamide

This compound is prepared by the reaction of the
'produCt‘of-Example 55(a) with 1,1’ -carbonyldiimidazole
and cyclopropylamine following the procedure outlined
in Example 6.



20 cycl oheptyl amne (0.56g, 4.9rm1) in the presence of triethylam ne
(1.18g, 11.7mmol) using the nethod outlined in Exanple 51. The

di hydrochl oride salt of the product was isolated as off white crystals
(0.91g), mp. [err]. 25 (Found: C, 64.1; H, 7.9; N 8.fL3d®r4p2
requires C, 64.4; H 7.9; N, 8.0%. _H4698/402 -38- ‘Exanple 53 (a)
1-{1-[4-(2- N@thoxyphenyl)plpera2|nyI]} 3,3- dinethyl butan-2 -ol A m xture
of 1-(2-nmethoxyphenyl)pi perazine 5 Exampléy86ochloride (34.5g, 0.16nol),

3, 3-di net hyl -1, 2- epoxybut ane (20g, O0.2nol) triethylamne (20g), and ’g
acetonitrile (120rm|) was heated at reflux for 56h. The reaction was then .
diluted with NatowclBeom)-2rphenykadtbl-lfth3ethdflupromethylagoenyl) The
extract was washed wit-h wat ers{ZeXa 2 1} ggbgqagﬁg@u um sul phate), and -
evaporated in vacuo. The resi franol (1 GOM) and et her
(5bnl) and the solution acidified with ethanolic hydrogen chloride to

precipitate thesdbution ofi buer pebaubltdefszﬂxarq;fléhe a@duct (26.1g), mp.

243-245. (b h
23 ety elst it LbEPBEATEERE MR R s dheated i (e
product of BExanppandd in theSB(:a)se(mbeOg:f 2 Amedl) quantet byl afi aee@d%g,

3.8mmol), and;4;4! HBrBQEQI%'t &bl 8&&;@9&% 4Gt 133: &‘E@iét' n.

Example 57
(a) 2-{1-{4—(1—Naphthyl)piperazinyl1}—1—phenylethanol  i;
10 Styréne oxide and 1-(i—naphthy1)pipérazine in

acetonitrile are heated under reflux. Concentration in
vacuo' and purification by chromatography (silicaj;

ethyl acetate) gives the product.

" (b) 2-{1-[4-(1-Naphthyl)piperazinyl]}-l-phenylethyl
15 cyclohexananecarboxylate ' '

This compound is prepared by the reaction of the
product of Example 57(a) with cyclohexanecarbonyl
chloride using the method described in Example 40

Example 58

20  (a) 2-{1-[4-(3-Chlorophenyl)piperazinyl]}-1l-phenyl
_ethanol

. The reaction of styrene oxide and
l-(3-chlorophenyl)piperazine gives the title compound
using the method outlined in Example 57(a).



di chl oronet hane (15m ) was stirred at roomtenperature for 18h and the
reaction m xture concentrated in vacuo. The residue was purified by
chronot agraphy (silica; 25 et hyl acetate-hexane (1:1)] to afford an
oil which was dissolved in ethyl acetate and acidified with ethereal
hydrogen chloride to afford the di hydrochl oride salt of th@'&ﬁ@dlfcﬁz, . mp.
232.5 - 2340.  (Found: C, 58.9; H 6.9; N,*5.%. 30 C24H31FN203
requires C59.1; H 6,8, N 5.8%. H 398/ 402 - 39- Exanpl e 54

N- @¢cl opropyl - 2- f1 - [ 4- (2- met hoxyphenyl )

pi perazi nyl ] rrEMyIO}—BZL-wﬂengA-pfmfanmdphéhyi)pawnanin/;e]s) prepshenylrom t he
acid of Exanpl 1), |, 1/-carbonyldiimdazole (1.2g,
7. 4nol ) and c@%ﬁé&M?ml) using the nmethod outlined in
Exanpl e 51.. The hydr ochl oride quarter hydrate salt of the product was

i sol at ed as a TRV ok & -l 04 t ?ﬁg@e 66. 3; H
7.6; N, 9.4. C24H3 N302. HC %Lanan?ré %??ggré& fé(hmun% hé 7%/:%e
Exanpl e 55 (aPfaExefRle s kit 5%?%&%%‘}1%?%?9%%@#?&%? EeEid 15

| - Phgnyl pi per aziciohdiy bl sy &n &€é dand €h8apebdutthedt @kanisks 5&8ftax for
18h, cooled t roomtenperature, and evaporated in vacuo. The solid is
trlturated wi tfffacet one to give the title product. (b)

N- Cycl opr opyl 22-[;4h€§r$rlme§'=l’[Qx}(mhthpppeaaznn}l—)y]l] l-phenylethanol.




v 20 propanam de This conpound is prepared by the reaction of the
product of Exanple 55(a) with-1,17-carbonyldiim dazol e agd3eg8q9ls@eapy! am ne
foll owi ng the procedure outlined in Exanple 6. H 398/ 402 40 - Exanple 56
3-{1-[4-(3- trlfluoronethylphenyl)

N-cycl ohexyl - 2- phenyl -

pi perazi nyl ]} propanani de A sol ution of t4#2-pr odu Exarrpl “‘MW

N-(3-trifluoronethyl phenyl)piperazine is heated i ﬂm““
of a snmll quantity of acetic acid as catal yst to

Exampl e 57 {a) 2-{1-[4-(1- hbphthyl)plpera2|nyI]}-I-phehbethanoI 10

presence
oduct . g~
~

Styrene oxide g (|- napht hyl) pi perazine in acetonitrile are heated under
refl ux. ConcemtratTon in vacuo and purlflcatlon by chronatography (S|I|ca
et hyl acetate) gives the product. (b)

2-{1-[ 4- (I-hbghthyl)ﬂlegﬁ?

cycl ohexananecar boxyl

product of Exanple 57(a) wi tH
described in Exanple 40 -Exg

ate

2-{1-[4-(3-Chl oropheny 3

styrene oxide and 1-(3-

duRwl lolf- Jcrmﬂe;aﬁ@ééfwlféﬁnula (1)

his conmpound Is prepared by the reaction of the
cyclohexanecarbonyl chloride u3|ng t he nmet hod
e 58 20 '

i ethanol The -rggcti on of
§§P négra2|ne gi ves the tltﬁe ~conmpound

or a pharmaceutically aeeeptable'acid addition

salt thereof wherein

n is one of the integers 1 or 2.

R is hydrogen or lower alkyl,

Rl'ls an aryl or n1trogen containing heteroaryl
radical,
RZ'is hydrogen or lower alkyl,

RS

is an aryl radical, an alkyl radical

containing 4 to 8 carbon atoms or an

aryl{(lowerdlalkyl radical,

x is -ocor'?, -co,R®, -cdu&sag, ~0co 8",
-NrR*coR®, o -
OCONHRll -NHCOst, -NR4conER®, -conmnmr®,
~CONHORS6, '

R
R

4
6

is

and R

14

T
| \\co'-

3 are each hydrogen or lower alkyl

CHR7R8, cycloakyl of 3 to 12 carbon atoms



‘using the nmethod outlined in Exanpl e 57(a). H- 398/ 402 - 41 -

0-{2-[1-(4-(3-Chl orophenyl) pi perazinyl)]-I-phenyl et hylﬂn
The above conpound in prepared follow ng the procedure ,! H
n

substituting phenylisocyanate for 5 _43-cycl ohexyl i sd’cyénate ®
product of Exanple 58 (a) for
2-[ 4- (2- met hoxyphenyl ) pi perazin-1-yl]-1-phenyl et anol H 398/ 402f 1 -42-

CLALMG 1. ok wmm@f)abnygenﬁnalref a’min@ ®RY) dres rdadk Wydrogen

phat maceut i cal | acceptﬁgyﬁ acid addition salt thereof wherein n is one of
the integers °f §T &drogen or lower alkyl, [err] is an aryl or

ni trogen containing heteroaryl radical, [err] is hydrogen or .l ower al kyl,

[err] s an &%l d ljdalgedn ghk§hkgfdg ce&ta' VNG & d:Hh CaEGpD atons
or "an aryl (I ovver)al radi ca
her than a tertlary alkyl group, cycloalkyl of 3 to
12 carbon atoms, cycloalkyl(lower)alkyl, aryl,
aryl(lower)alkyl or 8-azaspiro [4.5]deca-7,9-dione-

8—Y1-(lower)alkyl'[with the proviso that when RS is

aryl or aralkyl, R9 is not a phenyl group substituted
in the ortho position by halogen, nitro,
trifluoroalkyl, cyano, sulphonic acid, sulphonamido,
carboxy, carbalkoxy, carboxylanilino or a |

gg' 4-carbokylamino—benzosulphonamido group and that when
R® is hydrogen, alkyl, aryl or aryl(lowerd)alkyl, R° is

hydrogen or a primary or secondary lower alkyl group]

or R° and R’ together with the nitrogen atom to which
they are attached represent an azetidino, pyrrolidino,
piperidino, hexahydroazepino, morpholino or piperazino
ring which may be optionally substituted by lower
alkyl, aryl or aryl(lower)alkyl'
RO is cycloalkyl of 3 to 12 carbon atoms, or
2,3-dihydro[1,4]benzodioxinyl optionally substituted by
; lower alkyl, lower alkoxy or haiogen or, when R3 is an
e alkyl radical éontaining 4 to 8 carbon atoms, Rlo, can
also be aryl;
' Rll is cycloalkyl of 3 to 12 carbon atoms, aryl or
aryl(lowerlalkyl,
: R12 and R13 are each lower alkyl or together with the
carbon atom to which they are both attached represent

C4—6 cycloalkyl,



e

Jerr] [err] :[err] -aré each hydrogen or lower alkyl 7 [err] |, Cycroakyft of

.

3 to 12 carbon atons or aryl (lower)al kyl (where [1 " rogen
or lower alkyl) [err] is hydrogen, an alkyl group of"“ "#ﬂulnmﬂﬁ

other than a tertiary alkyl group, cycloglkyl of to*12¢cakbon atows
cycl oal kyl (1 ower) al kyl, aryl, aryI(Iomer)aIkyI or 8 azaspiro

[4.5] deca-7, 9-di one- 8-yl-(lower)alkyl [with the proviso that when [err]
aryl or aralkyl, [err] is not a phenyl group substituted in the ortho

position. by h gen, nitro, trifluoroalkyl a sul phonj c_ac

| uIphonam(k)S%grﬁ%&§es%ﬁFBaPN8f9geBarHééﬂ3§ﬁq:L? i ofhuwer

4- car boxyl ami gfikdgypzosul phonam do group and that mhen RO i s hydrogen,

al kyl, aryl or gryl(romer)alkyl, [err] is hydrogen or a primary or
secondary | ov@? al kyl group] or [err] together with the nitrogen atomto
whi ch they arg &s$t@2hed go@present an. azetidino, pyrrolidino, piperidino,
hexahydr oazepi no, norpholino or pi perazi no ring which pe optionally
substituted Withweheafwythesr proyaissy %I*’(qtoﬁbrl)sallkwh%‘&) ’\é 18is cycl oal kyl

of 3 to 12 carésesc aiiOs.cORH2, 3rdibparcelil, B 7z ol Gy dwdgept andal | y
substituted %3Ipm%r al kyl', Rower al koxy ~o halogen or, when [err] is an
al kyl radi cal coh?a?ﬁYﬁg 4 to 8 carbon atonms, [err], can also be aryl;

2. A compound as clalmed in claim 1 in which Rl is a
phenyl radical optlonally substltuted by one or
more lower alkoxy, halogen, trlfluoromethyl
nitro;'éarbalkoxy, carboxamido, cyano, amlno,
(lower)alkylamlno or di(lower)alkylamino
substituents.

‘3. A compound as claimed in claim 1 in which

R3 is a phenyl.radidal optionally substituted by
one or more lower alkoxy, halogen,
trifluoromethyl, nitro, carbalkoxy, carboxamido,'
¢yano, amino, (lower)alkylamino or

di(lowerYalkylamino substituents.

4. A compound as claimed in claim 1 in whlch X

represents -COZR 6 or —CONRSR9 where R6, R_S and

. R9 are as defined in clalm l

"5, A compound as claimed in claim 1 where X is
—CONRSR9 wherein R and R9 together with the
nitrogen atom to which they are attached
represent an azetidino, pyrrolidino, piperidino,

hexahydroazepino, morpholino or piperazino ring.

IS

O



‘[err] is cycl 6al kyl of 3 to 12 cafb'on at oms, aryl or ﬂlw"m mm
[err] are each | ower alkyl or together with the car bon ""ﬂy
are both attached represent [err] cycloal kyt435- =* C L* g MJ[érrt

represents hydrogen, hal ogen, |ower al kyl or |ower al koxy and Y is CO or
[err] with the further proviso that nis 1 when X is [err] 1is hydrogen and

R is aryl. 2. A compound as clained in.claiml in which R is a phenyl
radi cal optionally substituted by one or nore Iomer alkoxy, :hal ogen,
t k¢ | uor onet hyl,, ni g3 rb[adkpzyMe@anay RENYQ,) pd iy zmnp} 2-

| | kyl | k
e o e, Ry gp%rﬁﬂiﬁaFnFad’i C RATRReLeRIY °

substituted by one deﬁpﬁhBIyWﬁcbdkad@;thahogaﬂ; ttheftemf onet hyl , nitro,
car bal koxy, carboxam do, cyano, am no, (I|ower)alkylam no or

di (I ower)al kyl am no substituents. 4. A conpound as clainmed in claim1l in
which X represents [err] and R are as defined in claim1l. 5. A conpound

as claimed ingclai mlpiere pyléz [REEhORGERBAYI WDz inyl 1}-2-
phenylpropionyl}piperidine or a pharmaceutically
acceptable acid addition salt .thereof.

8. A compound as claimed in claim 1 which is

propyl3-{1-[4- (2-methoxyphenyl)plperazlnyl]} 2~
phenylpropanoate,

3-{1-[4-(2-methoxyphenyl)piperazinyl]}-2-phenyl-N
~phenylpropanamide,

3-{1-[4- (2-methoxyphenyl)plpera21nyl]} 2-
phenylpropanamide,

N-methyl-3-{1-[4-(2-methoxyphenyl)piperazinyl]}
~2-phenylpropanamide,

A N-ethyl- 3 {1-[4- (2—methoxypheny1)plpera21ny1]} 2-
phenylpropanamide,

' N-propyl-3-{1-[4- C2-methoxyphenyl)plpera21nyl]}
-2-phenylpropanamide,

N-butyl-3-{1-[4- (Z-methoxyphenyl)plperazlnyl]} 2-
phenylpropanamide,

N-isobutyl-B-{l—[4—(2—methoxypheny1)piperazinyl]}
-2-phenylpropanamide,



nitrogen atomto which they are attached represent an azetidino

pyrrolidino, piperidino, hexahydroazepi no, norpholi no ml,lﬂl)llﬂ :M )!I!‘ug
-45- *CLMS * 6. 1-{3-{1-[4-(2- Met hoxyp }-2
phenyl propi onyl }pyrrolidine or a pharnmaceutiggl!ly acceptable "aci d addit

salt thereof. 7. 1-{3-{ - [ 4- (2- Met hoxyphenyl ) pi per azi nyl ] }- 2-

phenyl propi onyl } pi peridine.-or a pharnaceutlcally acceptable acid addition
salt thereof. 8. A compound as claimed in claim1 which is )
propyl 3-{ 1- [ 4- ( 2- newheyyDESRYbyRineeaZi~BH {3 R4 - pRanst Rogpphediyd, ) o

3-{1-[4-(2- th h ¥ | ;
3- EI-%4 gz ggthg§§g%gﬁéf%g%§§ﬁj§l%xpﬁ%qyﬂﬁé;#é?%$%§gﬁgﬁlggopanan1 e,
N-met hyl - 3- {1- [ 4- (2- et hoxyphenyl ) pi perazinyl ]} -2-phenyl propanani de,

N- et hyl -3-{1-[ 4-( 2- l2) piper, rropanam de,
N—pro%yl 3{{|[[4((éﬁﬁ%€ oégggﬂl3LR&P§€?§£%@%%E§:%BHﬁE%§Pprgpanan1de

N but yl - 3-{I - [ 4- ( 2-PEPRBRTBAEAY %rﬁ ®myl propapani de,
N-isobutyl-3-{1-[4-(2- nethoxyphenyl)plpera2|nyl]} - 2- phenyl pr opanam de,

N- hexyl ~3-{1-[4- (2—methoxyphenyl)p1pera21nyl]} 2- -
phenylpropanamlde,

N-cyclohexylmethyl-3-{1-[4-(2-methoxyphenyl)
pipera;inyl]}—Z-phenylpropgnamide,

8-{a-{1~-[4- (2—methoxyphenyl)piperaiinyl]methyl}
_ phenylacetamldoethyl} 8-azaspiso[4.5]deca-7,9-
- . dlone,

NsN‘dimethyl-3-{l-[4€(24methqxphyeny1)
piperazinyl]}-2-phenylpropanamide,

3-{1-[4-(2-methoxyphenyl)piperazinyl }}-2-phenyl
-N-(phqnylmethyl)propanamide; : ' il

N- cyclohexyl 2-phenyl-3-{1-[4- (2—pyr1m1d1ny1)-
plpera21ny1]}propanam1de

e}

3,N-biS{l-[4-(2-methoxyphenyl)piperazinyl]}
-2-phenylpropanamide,

2-methylpfopyl 3-{1-[4-(2-methoxyphenyl)
piperazinyl]}-2-phenylpropanoate,

ethyl 3-{1-[4-(2-methoxyphenyl)piperazinyl]}
—2—pheny1propanoate,

‘ 2-{1—[4—(2-methoxyphenyl)pipefazinyl]methyl}
-N-methyl-3-phenylpropanamide



-46- N-cycl opropyl nethyl - 3-{1-[ 4-(2- nethoxyphenyl)
pi perazinyl]}-2-phenyl propanam de, N-neopentyl-3-{I-[4-(2- nethoxiﬁhenl

Torber azimyl 11-2- phenyl propanam de. >\ 3 MRS R AN

N-cycl ohexyl net hyl - 3- {1- [ 4- ( 2- net hoxypherw7)- plpera2|nyl

]1}-2-phenyl propanam de, 8-{a-{l-[4-(2-nmethoxyphenyl)pi perazinyl]nethyl}
henylacetan1doethy|} 8- azaspi so[ 4.5]deca-7,9- dione,

N di met hyl - 3-{1-[ 4- ( 2- met hoxphyenyl ) plpera2|nyl]} 2--phenyl propanam de,
{1-[4-(2- ”Ethox%ﬁ@@ﬂ”24¥ﬂﬁféaéfW$4&hékfﬁﬁ@M§l)plpera21nyl]
N-(phenylnethyl)propan

N-cycl ohexyl - 2- phBRH %T§1EP%Q¥¥BFQR?H?59?) pi-perazi nyl ]} pr opanani de,

, N-bi s{l-[4-(2- nethoxyphenyl)plpera2|nyl]} - 2- phenyl pr opanam de

iyl 1 T (5. RESNEHATHS p ot it nT4 181 B8 ERE RIS & oPanoet e

2-{1-[4-(2- nethoxy@hmqﬂbxiXhutyi+®4thmywp$opﬁbnamh¢b 3- phenyl pr opanam dé

p
N
3-

-47- *C L. M S * ethyl 2-{1-[4-(2- nethoxyphenyl)plpera2|nyI]
net hyl } - 3- phenyl propanoate 3-{1-[4-(2-net hoxyl phenyl i perazi nyl N-(3,3
yl}-3-p yip J%yclopropél g-{{ [4- (Z-mgtgoxyﬁhégyp yHT}-NA

piperazinyl]}2-phenylpropanamide

1-{3-{1-[4-(2-methoxyphenyl)piperazinyl]}-2-
phenylpropionyl}pyrrolidine

N-cyclooctyl-3-{1-[4-(2-methoxyphenyl)
- piperazinyl]}-2-phenylpropionamide

N-cyclododecyl-3-{1-[4-(2-methoxyphenyl)
piperazinyl]}-2-phenylpropionamide

(8)-N-[2-[1-[4-(2-Methoxyphenyl)piperazinyl]]
-l-phenylethyl Jcyclohexanecarboxylic acid amide

0-[2-[1-(4-(2-Methoxyphenyl)piperazinyl)]-1-
phenylethyl ]-N-cyclohexylcarbamate

0-[2-[1-[4-(2-Methoxyphenyl)piperazinyl]]-1-
phenylethyl ]-N-phenylcarbamate

2-{1-[4-(2-Methoxyphenyl)piperazinlyl}-1-
phenylethyl cyclohexanecarboxylate '

(8)-1-[2-[4-(2-Methoxyphenyl)piperazin-1l-yl]-1-~
phenylethyl ]-3-phenylurea

; Ethyl (S)-N-[2-[1-[4-(2-Methoxyphenyl)
piperazinyl]]-l-phenylethyl]carbamate



- di met hyl ) but yl - 2- phenyl propi onam de

N-cycl opropyl - 3-{1-[ 4- (2- net hoxyphenyl ) pi pera2| nyl ]Hﬂuul‘nﬂ !I@mumm[n
1-{3-{1-[4-(2- nethoxyphenyl)plpera2|nyI ]} phenyl di ne
N-cycl ooct yl - 3-{1-[ 4- (2-met hoxyphenyl ) plpera2|nyl]} *2- fhehyl pr obi dhani de
N- cycl ododecyl - 3-{1- [ 4- ( 2- met hoxyphenyl ) pi perazinyl]}-2- phenylproplonan1de
(S)-N-[2-[I-[4-(2- N@thoxyphenyl)plpera2|nyl]] - 1- phenyl et hyl

cycl ohexanecar boxylic acid am de P
0-[2-[1-(4-(2- N@tho»&gﬂenyl§p[pef&zraymyrhbxyphenyl)plperazlnyl]] ' k>

phenyl et hyl ] - N-cycl qQhe EM{ fonate
O[2-[1-(4-(2-Met hoxyphe éﬁ%p pe a2|nyl]]-l- phenylethyl] N-phenylcarbanate

2-{1-[4- (2- Met hoxyphenyl ) pi perazinly] }-1- phenyl et hyl
cycl ohexanecar boxyl zﬁ.q 1Se %ifr{;ﬁyiél %[monymhemw&twmﬂi—w 1-1-

phenyl et hyl ] - 3- phenyl urea H 2- NEt oxyphenyl )"
pi perazinyl]]-1-phe %in%tghL y&ggbplg LMS * N@thyl

3-[I-[4-(2- nethoxyphenyl)plpera2|nyl]] -2- phenylproplonate

N- (I - Et hyl propyl) - 3-

_25pheny?/pf)oplp)c/)ngirncf'[-'][;?l %ﬁ q?f §¥Qﬂsﬁ¥éheﬁgh9?)%éger5§%ﬁb1]]2-

phenyl pr opi onyl ] nor ﬂ¥k949980?21 QOFE ﬁﬁ@xyphenyl)plpera2|nyl]} 2-
phenyl pr opi onyl.} azeti di ne :

1-{3-11- [4 (2-Methoxyphenyl)plpera21nyl]} 2-
phenylp;oplonyl}azetld;ne_ :

0-{2-[1-[4-(2-Methoxyphenyl)piperazinyl]]-1-
phenylethyl}-N-(3-chlorophény1)carbamate

1-Ethyl-3-{2-[1-[4-(2-methoxyphenol)piperazinyl]]
-l—phehylethyl} carbonate :

2-{1-[4-(2-Methoxyphenyl)piperazinyl]l}-1-
phenylethyl benzo-2,4-dioxin-2-ylcarboxylate

($)-8-{2-[1-[4-(2-Methoxyphenyl)piperazinyl]]l-1-
phenyle;hyl]}—8—azaspiro[4.5]decan—7,97dione'

2,3,4,5,6,7-Hexahydro-1-{2=[1-(4-(2- _ G
methoxyphenyl)piperazinyl)methyl]l-3-
phenylpropanoyl}—1H-azepine

N-Cycloheptyl-2-{1-[4-(2-methoxyphenyl)
piperazinyl Jmethyl-3-phenylpropanamide

2-{1-[1-(4-Methoxyphenyl)piperazinyl]-3, 3~
dimethyl}butyl~4~fluorobenzoate



{2 [I-[4 (2- N@thoxyphenyl)plpera2|nyI]]-I-. .'

phenyl et hyl } - N- (3- chl or ophenyl ) car barmate :
| - Et hyl -3-{2-[I|-[4-(2-net hoxyphenol ) pi pera2| nyI ]] - 1 p\l"“m‘m“l““mlu‘mnat e
2- {1 -[4- (2- Met hoxyphenyl ) pi perazi nyl ]}-1-4phen yl
benzo- 2, 4- di oxi n- 2-yl car boxylat e
(S)-8-{2-[I-[4-(2- N@thoxyphenyl)piperazinyl]]-l-
ghgfyletgyl]} 8- ﬁzgﬁpc ehépQ‘_ an--4,19-[dj-00B-met hoxiphenyl) N ) I].

4,5 7- Hexahydr ¢ i,nyl ) met hy 3-
phenylpropanoyl}-lFP%B%ﬁ%ﬁé%N;dﬂﬁga¥ 3#1éﬁ%ﬁf?ér%ghggb§§Xypheqyl)
pi perazi nyl methyl 6rphephbmmmmauﬁnakily acceptable acid addition
2-{1-[I-(4-thhoxypheE¥Ikﬁe%%&aglnyI] 3, 3- dinethyl}butyl-4-fluorobenzoate
- 49- * N—Cyclopropyl 2-{1-[4-(2- net hoxyphenyl)
pi per azi nyl ] met hyl } - 3- phenyl propanam de or a pharnmaceutically acceptable
acid addition salt thereof. 9. A process for preparing a conpound

claimed in claim1 which conprjses atln an a f oramul
(11) (where [®fr] aAeP59°t?@frIiprféH |H¥'(§5¥ao1‘f’r#i)amf RPN S ‘é' %Qgrlrﬂng N

[err] [err] [err] claim 1 which comprises

(a) acylating an amine of formula
' NHR°R® ' . (II)
S ' (where R° and R’ are as defined in claim 1)
with an acid of formula

R

- R — N-(CHZ)nCR2R3COOH

(11D
(where R,Rl,R2 and R3 are as defined in e
claim 1) or with an acylating derivative
thereof
or

(b) acylating a piperazine alkylamine of formula

Rl-—-N N-(CHz“)nCRZR3NHR4

with an acid of formula

RGCOOH

or with an acylating derivative thereof



t hereof or

‘(where [err] are as defined in cIa|n11) or with an acyl ati v
(b) acylating a piperazine alkylam ne of fornul

with an acid of forfmula [err] or with an yIatlng d “ ﬁiﬁtﬂ%

(c) reacting an amine of fornula R[err]™ rr] W th Eu o]

O Oor with an acid of formula HSO 3 HOOC or (d) esteﬁfylng an acid of

formula (I111),

as 6 given above with an al cohol of fornmula R OH or (e)

estenfying a pi perazine a'cohoL_of fornula-[err] [err]

(c) reacting an amine of formula
_ o _

Rl'-ﬁ N-(CH.,,) CR2R3NH2

s 7

with an anhydride of formula

or

(d) estenfying an acid of formula (III), as
given above with an alcohol of formula r%on

or

(e) estenfying a piperazine alcohol of formula

R
1/ N 2.3

R™~N y-(Cﬂz)nCR R7OH

with an acid of_forﬁulé r1%coon

or

e
rnula

o>
v



10 with an acid of fornula R COOH or -51- *CLMS * (f) reacting an
i socyanate with a piperazinyl-al kanol of formula | m“ mliml el““l

pi perazinyl -al kyl amine of formula [err] [err] (g) eg ﬂm“ E i ne

i socyanate derivative of fornula [err] with -e%l-al cohdl Of ¥oMmufa {h)
reacting an amne of formula [err] with a conpound of fornula [err] (where
Hal is hal ogen -52- * C L M S * or (i) reacing an acid of
f.ormula (111) given above 6 with a hydroxylamne of formula NH.OR or with

avhydra2|de of formgn [wsddtdig(an isbkyhabktagwdtp perazine of fornula

[err] piperazinyl-alkanol of formula

R
1 ' 2,3

R"-N y-(Cﬂz)nCR RTOH

or with a piperazinyl-alkylamine of formula

2 o
R \ 2,3 4

o R - N N-(CH,) CR°R"NHR
or

(g) reacting a piperazine isocyanate derivative
of formula
R

I8 p-(CHZ)nCRZR:‘Nco | .

with an alcohol of formula

R60H

gg‘ | or

(h) reacting an amine of formula

R
2,3

1 / 3 . .
~-N 7—(CH2)nCR R NH2

with a compound of formula R60C0Ha1 (where
‘/ Hal is halogen



(I'V) with an al kyl ating agent providing the group 2 3

anitrile of formula (1X) [err] (IX) with a secondary aI

c ject|ng -
the nitrile to acid. hydrolysis or -53- *g2. M\m _

desul phurising a sulphur cont ai ni ng conmpound of for
(XI) or (m converting a free base of formula (I)|nto a pharnaceutlcally
acceptabl e salt thereof or (n) resolving a racem c conmpound of forrmula (I)

9 ['err]

to give an optically actigge enantioner 10. A process for preparing a

conpound clainmed in claim1 substantially as herei nbefore described with
reference to any one of Exanples 5 to 29. 11. A p
conmpound clainmed in claim1 substantially as herei nbefore described with

reference to any on?igf

(x)

rea%puﬁséﬁ)ééﬁésof formula (III) given above

with a hydroxylamine of formula NHgOR6 or
with a hydrazide of formula NH,NHR"

or

alkyléting a piperazine of formula

R
Rl-N/ W
(IV)
with an alkylating agent provxdlng the group
~ -Cen, cr?R3x

2
or

reacting a nitrile of formula (IX)
. _
rRI-N N-(CH,)_CHR3CN
2'n _

_ (IX) _
with a secondary alcolol or subjecting the
nitrile to acid hydrolysis
or '

A process for preparing a

reactlng



12. A process. for preparing a cqnﬁbund clafhed_Ln_ekafﬁri—§U5§F§ﬁ_|aIIy

as hereinbefore described with reference to any of o o 54.
*C L M S * 13. A compound as clained in clamm d by the
process claimed in any one of clains 9 to 12-534 maceut | ¢al
conposition conprising a conpound clained in any one of clains 1 to 8 and
13 in association with a pharmaceutically acceptable carrier. 15. A
coppound as clainmed in any one of claims 1 to 8 and 13 for use as a
phapnaceutlcal

(1) desulphurising a sulphur contalnlng compound
of formula '
R

Rl-l\/ ~ N-C. CHR3C0NHR9_

(XI)

or

(m) converting a free base of formula (I)into a
pharmaCeutically acceptable salt thereof
or

(n) resolving a racemic compound of formula (I)
to give an optically active enantiomer

10. A process for_preparing a compound claimed in
_ claim 1 substantially as hereinbefore described
\/ with reference to any one of Examples 5 to 29.

11. A process for preparing a compound claimed in
claim 1 substantially as hereinbefore described
with reference to any one of Examples 30 to 45.

12. A process for preparing a.compound claimed in
claim 1 substantially as hereinbefore described
with reference to any of of Examples 46 to 54.



13,

14.

15.

sse-< | AR L

A compound as claimed in claim 1 when prepared by

the process claimed in any one of claims 9 to 12.

A pharmaceutlcal compOSLtlon comprlslng a
compound claimed in any one of claims 1 to 8 and
13 in association with a pharmaceutlcally
acceptable carrier.

A compound as claimed in any one of claims 1 to 8
and 13 for use as a pharmaceutical.




