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_FIELD OF THE INVENTION

This lnventxon relates to novel piperazine deﬁvatwes o their use and fo

i pharmaceuﬁcal compositions cantaining them The novel compounds are useful as 5. -

: :. e HT1 A bmding agents, partlou!arly as 5-HT1 A receptar antagomsts

and pharmaceuﬂcally acceptab!e actd addltwn saits fhereof whereln g

RO 'A s alky!ene chain of 2 to 4 carbon a’coms opﬁonaﬂy subst tuted by one or more fower‘ K '_ |

- Zis oxygen or sulfur, .
RigHor lowar alkyl,

: _-'_BACKGROUND

us, Paterrt No 6 127 357 dlscloses compcunds of the generai d‘ormu!a (!)
Gl
X \___/ ,- _Q\C'Zlis _ g
Wy

t

'alkyigroups, PO e R S ey ;

G Rlis a ‘moho. or bxcyclic aryl or heteroaryl radtcal

s TIR2j :s a mono o bIC:YCl!C heteroaryl radical, and

25

_R3 is hydrogen lower a!kyl cydoaikyl cycfoa!keny{ cydoafky!(ioWer)aikyf aryl,
' aryl(lower)alkyl hetemary}, hetereary}(lower)alkyl a group of formula aNR4R5 [where

R4 is hydrogen. lawer alky! aryl or aryl(lower)alkyl and RS is hydrogen, lower alicyl;
-CO(l ower}a!kyl aryl -Coaryl, aryl(lower)alkyl cyc!oalky! or cyc}oalky#(tower}aikyl or.

RAand RS together with the mtrogen atom to Wthh they are both attached represent

a saturated hytrocychc ring which may contain 'a further heteroatom]. or:a group of

: ‘formula OR® [where R8 s lower alky} cycloalkyl cycloatkyl(lower)alkyt aryl,
. -aryi(lower)a!kyl ha’eeroaryl or heteroaryi(!ower)alkyl] L



WO 02/44142 -

' wherem R1 is cyano, mtro mﬂuoromethyl or haiogen, or pharmaceuﬁcaﬁy aptab}e

. BCT/USOTA3160

WO 97/039856;3&0393 compounds of thé;ganét‘aﬁéfmuw. o

(")

L] '}nc:ludtng enantiemers and the pharmaceut:caﬂy acceptabte ac:d addwt;on salts thereaf

The ccmpounds of formula (n) fall Wlthm the disc!osure of U. S Patent No

. 6 127 357 bu’c are not speciﬁcaﬂy disctosed therem Compaunds of Formula liwere .~ -

' taught o have potent 5—HT1 A antagonist actzwty In vivo when admmlstered by the: oral

route R e Gl e e r ’
DETAILED DEsCR!PTION OF THE INVENTION |
Novel compounds of the. inven’uon have the structural fermul (HI)

!
o PEERR

acid additxcn salts thsreof

' _Hétbg_e_n;_ é?s-'_us;ed haréi_n,. reféfs_ to fcmoririe;ﬂ_uoﬁ;ié, ﬁron{ihe' ahd jiodi-né,- -

Accardmgly they may exxst n diﬁerent stereoisomeﬁq fcrms or. mixtures thereof

The compounds of Formula lﬂ eontam an’ asymmemc carbon a’com -
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| i_riicl'uding- réeemateg;.- in éb‘me preferred embodiments the R s’éeréoisorﬁér (Formula

WOouaslaz e e pOTUS0IsIee | /L

llla) is preferred.

__Eamula‘tlla "

_‘ ln accerdanee with some embodlments of the inventxon ‘the R) stereolscmer;'
S rs in enant;omeric excess of the (S) stereolsamer Preferably the ocmpound is made E o
. up of a s:gmf;cantly greater propertion of 1ts {R) . steremsomer than- the (8) g
v stereoisomer In preferreé embodlments the: compound is made up of at least about -
Q0% by wetght of its (R) stereolsomer and about 10%: by weight or Iess of its (S)
~gterecisomer. In other embad:ments of the mvention, the eompound is made up of at
 least abaut 99% by weight of its (R) stereo sormer and abeut 1% by Welght or less of :
~the (8) steremsomer a.g. substantlally free from (S)»stereoxsomer most preferably '

; : substant:ally pureor pure (R) steremsomer Preferred stereonsomers may be isclated

’ -_-:15'

85

from racemuc mudures by any method known to those skmed in the art, inciudmg hfgh
: ‘__'_.performance ﬁqwd chmmatography (HPLC) and the formatlank and cn"stallrzation of:
chiral salts. See, for exampla Jacques et al, ‘
Resolutlons (W:Iey lnterscxence New York 1981); then 8. H et al, Te {'»ahedron;
. 33:2726.(1977); Eliel, E. L. Stereochemistn _
- 1962); Wilen, S.H. Tables of Resolving Agents and Optical Resolutions p. 268 EL
\_Eliel Ed Umv of Notre Dame Press thre Dame IN 1972) ‘ -

Enantio _’ers R \e_"'atea and

of Carbon Cg,,pwnd_g (McGraW*HiII NY;

S The most preferred compounds af the mventlon are (R)%Cyano—N»{Z»M—(z 3
iy _d:hydro-benzoﬁ 4]dioxm-5-yi) plperazm- -yI]propyl}-N-pyndin-2—yl~benzamtde, - and
: pharmaceutlcally accepiable aotd addttion salts thereof o _ '

The pharmaceuticauy acceptable satts are the acrd addmon salts which ¢an be

. formed from a tompound of the above generat formula and a pharmac:eutica!ly

= aoceptable aCid such as for example benzow, phosphonc *sulfuric, hydrochlonc, -




LRI TR e ": : ol =i J\

- permusonsse

WO 02044142

i hydmbromic, citric, mateic malic, mandeﬁc, mumc, mtnc, fumaﬂc, succinic, tartaric, |
acetic, !actxc pamotc, pantothemc benzenesu!fomc, or: methanesu}fonlc acid." !{'r-‘x'— \
same embodxments of the invention the prefarred acid addition sa!t is hydroch!eric

- e | The compounds of the present inven’c&cn can be prepared by knawn me’thods
\ Vfrcm known starﬂng matenals whtch are avaﬂabte by cenventronat methods Far -
: i example the. compounds rnay be prepared by the generai methods dssckased in EP~A— '_ |
e 0512755 and WO 97/03982 Accordmgly this invention prowdes a. pmcess fer
v ;,’1'0' preparingacompound of formuia (ul) whsch compnses one of the fo!!owmg o :

e ;aj a_czytaﬁhgjﬂ_afc‘;ompqu-ndﬁ of wrmusa (N); o

. S _ wherein R, Is a8 defined hereln; S '_ }
20 b} alkyiating an amide or thicamide of formula (VI).







WO

oF SRS 2 U
'e) reacting a piperazine compound of formula

; or R ) : L Ce ‘
R f) converting a- baexc compound of formula (III) as deﬁned herein te a .
S0 | |

_phermaceutiwlly acceptabie ac d addmon salt thereof or.vice verea

) | g) : reeolvmg a recemlc compound of fermula (Hi) o g;ve an enanﬂomenc excess o

- ofthe Rformover the § form, or vice versa -
S4B ' \

Lo e
A
N

Sueh disclosed’ methods include ecylating an amme c;f fcrmula (IV) with' a

known benzoyl chlende (V)oran ertemahve ecyta’ung denvatxve thereof: Examp o8 0f

o acylating derivatives mclude the acxd anhydnde, _fmdazo! des (eg ob’camed form

g carbonyidumndazo&e) or activated esters

~ wherein R, Is cyano, halogen, trifluoromethyl or nitro.



s -"*EXAMPLEs' _ e |
| ' The present mventlon s ;llustratad by reference to the followmg example o
I8 Those skvlied in the art’ of organic’ synthesxs may be aware of st;lt other syntheﬂc

WO 0244142  PCTIUS01/43160

whrch selec’avely bind to the 5- HT1 A receptc:r
pharmacalagtcal procedures -
In addition, the ‘fiove! compounds of formuta (Il are 'untqde from previously

ac’uon asa 5~H’T1 A receptar antagonsst when admimstered in vivo.

Novel compounds of the. present lnventlon are potent S-HTH A bmding agents

Furthermore the navel compnunds of _
: the mvention are 5—HT1 A receptor antagomsts whan tes’zed by standard_ o

disclosed 5HT1A receptar antagonists in ’chat ’chey possess a supenor duration of' e

routes 0. the mventxan compcund The reagents and mtermedlates used herem are 2

: elther cammemauy avaﬂable or prepared according fo standarﬁ hterarture prooedures

l

L (R)~4»Cyan0~N {2—[4-(2 S-thydro~Ben20[1 4}dioxin-5-y!)-Plperazm-1-yl]-

- Propyl}N-Pyridin2yl-Benzamide g B s
« A solution of {(R)—Z-M (2, 3~d hydrobenzo{1 4]dzoxin—5-y1)pfperazm- -yl]propyl}-pyridin—

* 2-ylamine (0.846 g, 2.38 mmol) in dichloromethane (20 mi) was treated at 0°C with

' the dropwnse addmon of & dlchloromethane selutlon of 4-cyanobenzoyl chloride (1 1"
S equivalents 2, 83 mmol in5 mL) After sﬁmng for 16 hours the. mlxture was poured
o onto nexane (109 mL). to precspnate the tiﬂed compound as Jts mono- hydroch!onde :

salt (whrte sohd 1 24, 97% yleld), whxch was recrystaﬂszed from dxchforomethane/-
= _f-hexane ' . , ’

MS (+) 484 (M + H)

. m.p. 230-240°C
{01 25/D = + 56 (c= 0.6, MeOH)

. Eiemental Analysis for CzaHnggsOa + 1.0 HCI
. Celculated:  C,8487; H, 581 N, 1347;
o Found: . C,64.69;H 503N, 1362
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